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& O R2SERVICEDISCLAIMER @& & O

This manual (prepared prior to the regulations resulting from the Clean Air Act of 1990)
contains recommendalions and procedures for service work on refrigeralion equipment
utilizing refrigerant R-22. The Clean Alr Aci of 1990 will resull in chanpes to the
procedures in this manual for handling refrigerant R-22.

The owner and/or service provider using this manual Is responsible for compliance with atl
local, state, or federal codes and regulations regardless of the procedures or
recommendations clted In this manual, which are nol intended to supersede or contradict
applicable regulations in effect at the time of service.

1/92 Turbo Refrigerating Compeny




OOdD CONTENTS HHOOOHSO

Figures & Tables Xi
SECTION L Intraduclion 1
Hislory 1

Model Descriptions 1
CF Series Models 2
SC 2
SCA 2
SCE 3
SCAR 3
SCER 3
R 3
TURBO® Equipmeni 3
TURBO® Plate Icemaker 3
TURBO® Ice Generator (TIG) 3
TURBO® Block Press 4
TURBO® Ice Rake 4
TURBO® Ice Sizer 4
Associaled TURBO® Equipment 4
Instantaneons Fluid Chiller 4
TURBO® Ammonia (NH3) Plaie lcemaker 4
Ammonia (NH3) High Side (Optional) 5
Ammaenia (NH3) Liguid Recirculation Unit 5
TURBO® Pnenmatic Delivery System 5
Typical Industrial Applicalions 5
Cusiomer Service 6
High Values 6
Terms & Condilions 7
Tenns end Prices 7
Shipment 7
Delivery 7
Limited Warranly: Warranty Adjustoment:
Exclusions: Limitation of Liah:dlity 7
Paients 9
Prior Use 9
Equipmen: Changes 2
Secority Interest: Insurance 9
Cancellation 10
Loss, Damage or Delay 10
Work By Others: Accessory and Saflely Devices |0
Complere Apreement 10

722 Turbo Refrigerating Company |




SECTION 2 Saflety il
Safery Deflinitions 11
Warning 11
Caulion 11
Imporant |1
Note 11
Machinery Is Dangerous 11
Involve Your People 12
WARNINGS 12
Lockow 14
Conveyor Manufacturer's Instructions and Warnings 15
Malerial Salety Dala Sheet for Freon® 17
. General Information 17
. First Aid Measures 17
. Hazards Information 18§
. Precaudons/Procedures 19
. Personal Prolective Equipment 19
Physical Dana 19
. Reactivily 20
. Environmental 20
I. References 20)
Malerial Salety Dala Sheel for Suniso 3IGS & 4GS 21
Section I 2]
Section I, Chemical and Physical Properties 21
Section 111, Fire and Explosion Data 22
Section V. Health Hazard Data 22
Section V. Special Prowecuon Information 22
Section V1, Handling of Spills or Leaks 23
Section YII. Special Precauiions 23
Scction VII. Transpomation Daia 23
Secuon IX. Comments 23
Safety Lockoul Procedure 25
I. Purppse 25
Il. Scope 25
III. Supervisory Responsibiliry 25
IV. Safely Locks 25
V. Safely Depanment Responsibility 25
YL Rules and Regulalions 25
Vil Ouside Contractors 26
Y1II. Failure To Follow Procedures 26

Tommgr e

SECTION 3 Installaiion & Pre-Start-Up Requirements 27
To Help You Gel Stamed 27
Helpful Hints 28

Tools 31
Sile Preparation 33
Locaton 33

Indoor Insiallation General Requiremems 33
Ontdoor Installation General Requirememis 34
Concreie Pad M
Raised Curbing 35
Elevared Installation 35

ii Turbo Refrigeraling Company 7/%2



Access, Service, And Air Space 36
Water Supply 36
Diain Connection 37
Waler Filtralion 37
Warer Treatment 37
Delivery Inspection 39
Delivery Inspecrion Checklist 39
Panels 39
Lonse Equipment And Crates 39
Evaporator Plaies 39
Valves And Piping 39
Connections To Equipment 39
Warning Labels 39
Lifring Lupgs/Pipes 39
TURBO® Nameplare 40
Fquipment 40
Hoeistng Or Moving 41
Equipment Rigging Instructions 41
Hoisting Or Moving 43
Medels Without Lifting Eyes, Lugs, Or Pipes 44
Hoisting Using A Crane 44
Alternaie Method Using A Forklift 44
Mounting And Leveling 47
Securing The Unit 48
Grouring Guidelings 49
Steel Plalforms For Elevaled Installation 51
Laying Ouwt The Steel Platform Guidelines 51
Dimensicnal Dala 52
Ice Discharge Opening Transilion Chutes 53
Design And Installation Faclors 54
Refrigerant Piping 55
Refrigerani Insiallations 55
Copper Tubing 35
Soldering 55
Steel Pipe Cleaning 56
Pipe Linc Hangers 56
Elecirical Conneciions 57
Single Phase 57
Three Phase 57
Elecinical Conwrols Check 58
Example 58
Clecirical Checkiist 58
Clecirical Service Conneclions 59
Checking Rotation 60
Control Panel Winlenizing (Oplional} &0
Insiallmion 60
{penaling Sequence &0
Water Conneclions 61
Make-Up Water 61
Overflow Drain Conneciion 61
Pan Drain Connection 62
(nher Requirements 62

742 Turbo Relrigerating Company i



Warer Pressure (lcemaker) 62
Condenser (SC Models Only) 62
Cooling Tower Connections 62
Waler Temperanres (Condenser) 63
Water Pressure Requirements (Condensar) 63
Walter Flow Requirements 63
Make-Up Waler 63
Water-Cooled Condenser 63
Waler Treaiment 64
fcemaker 64
Water-Cooled Condenser And Cooling Tower 64
Aligning Reciprocating Compressors And Molors 65
Coupling Cenrer 65
Compressor Molor 63
Mortor And Compressor Flanges 65
Motor/Compressor Assembly 65
Compressor Alipnment 65
Doweling Procedure 65
Eeference 66
Testing Refrigeralion System For Leaks 67
Prior To Tesung &7
Testng &7
Evacuvating The Sysiemn 65
Reasons To Evacuate 69
Helpful Hints 69
Proper Measuring Instrument 69
High Vacoum Pomp 65
First Evacuation 70
Second Evacualion 70
Third Evacnation 70
Chargiag The Unit With Refrigerant Oil 71
Periodic Checks And Records 71
Relrdgerant Oil 71
Oil Qualily 72
Refrigerant Charging 73
Possible Leaks 73
Adding Refrigerent 73
Remole Air-Cooled Or Evaporanve-Cooled Unns 73
Remowe Type Unirs 73
Initial Relngerant Charge 74
Example 74
Reliel Devices 77
Example 30
Air-Cooled Condensers 41
Design Conditions §1
Example 81
Mounting 1
Equipment Furnished 81
Openation §]
Valve Functions 32
Valve "L" (Upstream Regulalor) 82
Valve "G" (Downsream Regulator) B3

iv Turbo Relrigeruing Company 7/92



COOOPOOPIOOTOOODOONVOOOGOOPCOIDOIOIOTOOOEDOOOGOOIREY

Valves "L" And "G" 83
Valve "LC" 83
Valve "LD" 83

Aliernale Head Pressure Conrrols 84
Fan Cycling 84
Veriable Speed Moot (VSM)
Controller 84

¥5M Control Panel Winerizing 85
Insiallation 85
Operating Sequence 85

Evaporarive-Cooled Condensers 87

Mounling E7
Equipmer Fumnished 87
Head Pressure Control 87
VSM Conirols 87
Adjustment BB
Flood-Back Conurols EE
¥5M Conmrols WS Flood-Back Controls £8
Variable Speed Molor Conwoller Specifications 88
Power, Input — Yolrage 88
Power, Inpul — Phase 88
Power, Input — Frequency 88
Power, Outpul — Voliage 88
Power, Ouipul — Phase 88
Power, Ouitpul — Frequency 88
Power, Outpul — Temperawre Operating Limits 88
Power, Outpur — Temperature Storage Limils 88
¥SM Contol Panel Wintennzing 89
Installelion 89
Operaring Sequence §9

Waler-Cooled Condensers 91

Design Condiliens 91
Example 91
Equipmert Fumnished 91
Waler Treaiment 21
Operation 21
Safety Relief 92
General Informanon 92
Water Requiremenis 92
Warer Regulating Valve (SC Maodels Only) 93
Sysiems With Multiple Condensers 04

Standard Preheater Kiis 97

Piping 97

Elecwical Conneciions 97
Wiring Connections 97
Operarion 98

Aliemaie Preheaters 99

Common Methods Of Prehealing 99

Hot Water Blending 99
Elecrrical Or Gas Heating 99
Instanianeous Gas And Sieam Healed Hear
Exchangers 99

7/92 Turbo Relfiperating Company v




Winlerizing 101
Pre-Sian-Up Checklist 103
Start-Up Checklis1 107

SECTION 4 Operating Insiructions
Small [cemakers 109
Models 109
Large Icemakers 110
Models 110
Self-Contained R-22 Models 111
SC Models 111
SCA Models 112
SCE Models 112
SCER/SCAR Models 112
Remote R-22 Models 112
Electric Motors 112
Controls 113
Eleciromechanical Controls 113
Programimable Lopic Controller (PLC) 113
Control Panel Door Components 113
Elecwromechanical Controls 113
PLC Controls 114
Warning Labels 114
Electrical Componenis Description 114
Masier Conirol Swiich (MCS) — On/OIl 114
Control Circuil Breaker 114
Magnelic Stariers With Overload Relays 114
_  Meldng Alloy Type Overload Relay 115
“Adjustable Trip Type Overload Relay 115
Momeniary Push Buiton (PB) 113
Mechanical Cam Sequence Timer 115
Time Delay (TD) 115
Hand Swilches (H5-'X"} 115
Cam Timer Switches (TM-"X"% 116
Timer Motor (TM) 116
Bin Level Swich (BLS) 116
Conwol Relays (CR-'X") 116
Compressor Magnelic Motor Starter (CM) 116
Water Fump Magnelic Molor Stacrer (WE) 117
Breaker Bar Magaetic Mortor Siarer (BBM) 117
Typical Wiring Diagram Symbaols 117
Liguid Solencid (LS} 117
Suction Solenoid (55) 117
Compressor Crankcase Healer (CCH) 117
Safety Circuit Components 117
Dwual Pressure Switch (LP/HP) 117
LP 117
HP 117
Oil Pressure Switch (OPS) 118
(il Pressure Time Delay Heater (OFTDH) 118
(il Pressure Time Delay Contact {OPTD} 118
Qi Temperature Switch {OTS) 118

vi Torho Relrigeraing Company 7/92

109

COO0OOROOPPP0PPPVOCNDOVGDOOPOBROPOIODOOPPODOOSIIIBOS



C0000C00NOOOSO00CO00C 0000000000000 0CRORIOGREN

Cylinder Head Switch (CHS, CHS-X', or HDTS) 118
Icemaker Variatons 118
TURBO® Flecnomechanical Contsol Wiring Operation 119
Typical Start-Up Sequence 119
Typical Refrigeration Cycle 120
Typical Defrost Cycle 121
Typical Shut-Down Sequence 123
Pump-Down 123
Extended Shut Off 124
Typical Water System 125
Make-Up Water Circuil (Defrost) 125
Circulating Water Circuit (Icemaking) 127
Crossover Water Piping 127
Water System Cleaning 127
Circulating Water Pump Connection 128
Pan Drains 128
Optional Dump Valve Connection 12§
Refrigeration Components 128
Purpose Of Each Componens 129
Compressor 129
Semi-Hermetic 129
Open-Recipracaling 129
Discharge Lins Check Vatve 130
Condenser 130
Warer-Cooled Condenser 130
Cooling Tower 130
Air-Cooled Condenser 131
Evaporative-Condenser 131
Receiver |32
Filier/Drier 132
Sight Glass (Moisture Indicaior) 133
Thermal Expansion Yalve TV} 133
Distributor 134
Distributor Tubes 135
Evaporator Plates 135
Significant Veriations 135
Hot Gas Assist 136
Smal! Machinzs (wirhoul conticuous tan) 136
Small Machines {continuons run) 136
Hot Gas Solenoid Valve (HG or HGS) 136
Auxiliary Liquid Solenoid Valve (ALS) 137
Anxiliary Thermel Expansion Valve 137
Large Machines {continuons nyn} 137
Gas Powered Check Valve 137
Suction Solenoid Valye {(85) 138
Check Valve (Suction Solenoid Ling) 138
Bypass Regulator 138
Suction Accumular/Hear Exchanger 139
Suction Accumulator/Heal Exchanger Relief Valve 139
Elecirical Components 140
Cam Timess 140
Timer Adjustrment 140

/%2 Turbo Refdgeraung Company il




Single Drop Unils 140
TM1 140
Th2 140
TM3 140
Double Drop Uniis 140
TM1 140
TM2 140
TM3 140
TH4 140
TMS5 140
Four Drop Units 141
TM1 141
T2 143
TM3 141
TM4 14}
TM5 141
ThM& 141
TM7 141
TMS 141
™Y 141
TMIO 141
Timer Senings 142
Three Cam Timer 142
Cam #1 (RD) 143
Cam #2 (BB) 143
Cam #3 (WP) 143
Five Cam Timer 143
Cam #1 (RD1} 143
Cam #2 (BB) 143
Cam #3 (RD2) 143
Cam #4 (WP1) 143
Cam #5 (WP2) 143
Ten Cam Timer 143
Cam #1 (WP1) 143
Cam #2 (RD1) 143
Cam #3 (WP2) 143
Cam #4 (RD2) 143
Cam #5 (BB1) 143
Cam #6 (BB2) 143
Cam #7 (RD3) 143
Cam #8 (WP3) 143
Cam #9 (RD4) 143
Cam #10 (WP4) 143
Checking Rolalion 144
Adjusting The Waler Flow 144
Freezing The First e And Adjusling The
Defrost Cycle 145
Sizing The Ice 145
High Speed Breaker Bar Drive 145
Slow Speed Breaker Bar Drive 148
Lock Ring Adjsting Mechanism 148
Heavy-Duty Adjusting Mechanism 149

viti  Turbo Refmgeraing Company 7/92




VOO0 CODOOOPOOROIOGOOIOROTOOOOSDPOIOOISTOEORPOORPOOSROGOD

Fixed Sizer Grale 149
T-Ber Spacer 150
Ice Sizing Withour The Breaker Bar 150
Capacity Testing 150
Cam Thmer Cycle Time 150
Programmable Conrrolter Cycle Time 150
Water Temperature 151
Make-Up Waler Comrection Factor (TCF) 151
Test Procedure And Measurements 153
Sample Calculations 153
Method | 153
Method 2 153
Secrion 1 153
Seclion 2 153
Using Method 1 154
Using Method 2 154
Comparison 154
Helplul Hints 154

SECTION S Trouble-Shooling 155
Problems and Solurions 156

SECTION 6 Maintenance 169
Breaker Bar Beles 169
Compressor 169

Water Headers 169
Ice Qualiry Problems 169
Water Trealmenl 169
Scale Forrnation 169
Cloudy Or Milky Ice 170
Objeclignable Tasie Or Odor 170
Electrical Apparaws (Molers) 170
Helpful Hints 170
Changing Dnier Cores 171

SECTION 7 Spare Paris List 175
Warer System 176
Breaker Bar High Speed Dirive (standerd) 177
Breaker Bar Slow Speed Drive {opiional) 178
Breaker Bar Assembly 179
Safery Swilches 180
Condenser 181
Refrigerarion System 182
Electrical Control Panel (230/460/3/60)( 1 15/1/60) 184

SECTION 8 Optional Fealures & Accessories 187

Option 1 Slow Speed Breaker Bar 187
Option 2 Slush Kit 187
Oplion 3 Winrerizing 187

Control Pane] 187

Installadon 187
Waler Pump, Water Circularing Tank, And
Condenser 187

T2 Twho Relrigeratng Company i




Option 4 Weatherizing 1BE
Option 5 Prehealers 188
Standard 158
Built-In 188
Option 6 Dump Valves 188
Oplion 7 Thermoslatic Water Blending Valves 188
Option 8 Cooling Tower (SC Model) 188
Installation 189
Air Intake And Discharpe Clearance 180
Option 9 Cooling Tower Pump (SC Model} 189
Option 10 Air-Cooled Condenser With Flood-Back Conirols
And Siarters (SCAR Model) 150
OCplion 11 Evaporative-Condenser With Damper Controls
{(SCER Model) 150
Inswallaton 191
Air Intake & Discharge Clearances 191
Option 12 Programmable Controller 191
Option 13 Ouboarding of Compressors 191
Option 14 Mirror Image Unils 192

SECTION 9 Options Appendix
SECTION 10 Appendixes & Noles
Appendix A: Indusirial Model Specifications A-l
Appendix B: Waler Regulaling Valve (SC Models Only)
Three-Way Yalve B-1

x Turbo Refrigerating Company 7/52

L
L
®
&
L
o
®
@
-
-
-
®
.
L
¢
&
(o
o
@
®
@
@
@
®
-
@
®
@
®
®
®
@
®
®
®
@
¢
@
-
@
.
®
@



CO000000SODOOOO0OODAGOOOOOIROROOPRDIOIDIDOEOGED

® O O § FIGURES & TABLES

SECTION 1

SECTION 2

SECTION 3

S0HOS

—

Introduction 1
Figore 1-1 ‘B’ and C Series lcemakers Plawe
Set Spacing 2
Safety 11
Figure 2-1  Warning Labels On The Control Panel 11
Figure 2-2  Warmning Label Above The Ice Discharge 12
Fignre 223 Warning Label On The Access Panels
And Above The Ice Discharge 12
Figure 2-4  Typical Warning Labels On Screw Conveyor
Covers And/Or Belt Pulley Guards 13
Insiallation & Pre-Start-Up Requiremenis 7
Figure 3-1  Typical Icemaker Laygut
{C-Series — 3 10 7 Ton Models) 29
Figere 32  Typical Icemeker Layowt
(C-Series — 10 10 40 Ton Maodels) 29
Figure 3-3  Typical Icemaker Layout
(C-Series — 60 Ton Model) 30
Figure 3-4  Typical Concrele Pad Detail — Icemaker
To Concrere Pad 33
Figure 3-5  Elevated Installation With Overhang Frame 36
Figure 3-6  Small Icemaker Lifting Configuration 41
Figure 3-7  Large Icemaker Lifting Configuration 41
Figure 3-8 Large lcemaker With Middle Support 42
Figure 3-9 Common Skid 42
Figure 3-10  Icemaker With An Air-Cooled Condensing
Unit 43
Figure 3-11  Hoisting Icemaker Models Without Lifting
Eyes Or Lugs 45
Figure 3-12  Icemaker To Conerete Pad (Steel Insert) 48
Figure 3-13  Icemaker To Concrete Pad (Steel Flate) 48
Figure 3-14  Anchoring Unit After Leveling And
Grouting 49
Table 3-1 SC/SCASCAR/SCERM Models
Dimensional Data 52
Figure 3-15  Typical Discharge Transition Chure
Configurations 53
Figure 3-16  Control Panel Winterizing Wiring 60
Table 3-2 Make-Up (Defrost) Water Flow
Requirements 64
Table 3-3 Compressor Alignment Tolerances 65
Figure 3-17  Doweling 66
Table 3-4 Compressor Oil Charge 71

792 Turbo Refrigeraling Company =i




SECTION 4

SECTION 6

xii  Twrbo Relrigerating Company 7/92

Figure 3-18  Typical Conneclions For Initial Relrigeram
Charge 76

Figure 3-19  Adding Relrigerant To Existing Charged
System 76

Figure 3-20  Typicel Air-Cooled Condenser Reliel Valve
Field Piping 77

Figure 3-21  Typical Indoor Inswallation Relief Valve
Piping 78

Figure 3-22  Correct And Incorrect Relief Valve Discharge
Piping 78

Figure 3-23  Typical Air-Cooled Caonrrol & Winter Control
¥alve Piping (Flood- Back Mewhod} 82

Figure 3-24  Typical Piping For Fan Cycling Or Vanable
Speed Fan Motor (V5M) Conteols B4

Figure 3-25  VSM Control Panel Winlerizing Wiring 85

Fipure 3-26  Typical VSM Controller Insiallation 87

Fipure 3-27  Control Panel Winterizing Wiring 89

Figure 3-28  Typical Warter-Cooled Condenser Piping 93

Figure 3-20  Typical Wiring For Water-Cooled Systern 94

Fignre 3-30  Muluple Condenser Insrallation 95

Figure 3-31  Typical Icemaker Preheater Piping 98

Figure 3-32  Typical Prehealer Wiring 101

Operaling Instructions 109

Figure 4-1  Typical Relrigeration Circuil
(Non-Contimuous Run Small Icemalkers) 109

Figure 4-2  Typical Refmigeration Circuil
{Conlinuous Run Small Icemakers) 110

Figure 4-3  Typical Refrigeration Cireuit
(Large Icemakers — 20 Ton Shown) 111

Figure 4-4  Typical Plate And Tmu%h Assembly 120

Figure 4-5  Defrost Warter Piping 122

Figure 4-6  Circulating Water Piping 126

Figure 4-7  Thermal Expansion Yalve Insiallation 134

Figure 4-8  Typical Evaporalor Plaie 133

Figure 4-8  Typical Timer Wiring And Cam
Configuration 141

Table 4-1 Gear Rack Selection For TURBO® MC-7 Cam
Timer And Typical Ice Thickness 142

Figure 4-10  Typical Breaker Dar Amangements 144

Fipure 4-11  Adjusable Sizer Grale Adjusiment
Mechanism 146

Figure 4-12  Heavy Duly Adjusiing Mechanism 147

Table 4-2 Water Temperature Correcton Faciors 151

Table 4-3 Icemaker Waler Consumption
{lcemaking Capacity} 152

Mainienance 169
Figurs 6-1  Typical Filier/Drier Insiallation 172



0000000000000 000000005000000000COROONOGIOGOESIED

SECTION 8

SECTION 10

Oplional Features & Accessories 187
Figure 8-1  Typical Ooiboard Arrangemen) 192
Figure 8-2  Typical Mirror Image Units 192

Appendixes & Notes
Appendix A: Industrial Mode] Specilications A-1
Table A-1 Thick Ice — Remoie Icemakers For
Applications With R-22 High Side A-1
Table A2  Thick Iee —Self-Contained R-22
Icemakers A-2
Appendix B: Water Regulating Valve (SC Models Only)
Three Way Valve B-1
Figure B-1  Condenser With Three-Way Waler
Regulating Valve B-1
Figure B-2  Wmer Regulating Conrols B-2
Figure B-3  Mulriple Condenser Insiallation With
Three-Way Water Regulaling Valves B-3

/%2 Turbo Refrigerating Company  xiii




OO0 00O ROGRCOOCOOOPOROOIOGOICGOGBIGIOSOIBDOOSS

xiv Turbo Refriperaling Company 7/92



XXX

Turbe Refrigerating Compa-
ny offers this manual as a
guide 1o owners and oOpera-
lors of TURBO® icemaking
SysIems i maintaining che
equipmen for reliable and &f-
[icient operslion. TURBO
supplies icemakers and stor-
age syslems for use in pro-
ducing high quality plate ice.
TURBQO does not engineer or
design buildings, warshouses,
mechanical rooms, or any
suructires thal use icemaking
equipment bul can assisl in
all phasez of seleching Lhe
proper equipment 10 meel the
needs of the cusiomer.

Information on safery, instal-
lanion, operalion, mainte-
nance, and ouble shooling is
contained in this manual. 1l
yon have quesfions concem-
ing any of these phases, con-
izt Turbo  Refrigerating
Company or one of s dis-
tribulors Lo ensure you fully
undersiand 1he insmuclions
and guidelines.

You must read all of ihe
informalion carefully and
make sure  {hal all
personnel involved in the
installation and operaiion
have also read and
undersiood the informalion
and safety inslructlions.
This wil} help avoid injury 10
personnel and/or damage lo
the =quipment.  Bolh are
valuable assers o your
operation, Take the time to
protect (hem,

INTRODUCTION

Read the manual contents be-
fore you start your insialla-
Hon or operation. Review the
installation instruciions prior
1o the acwal tigging operm-
lion 1 ensure thal the neces-
sary materials and cols will
be available al (he jobsie
when the ¢quipment arrives,

History

Since 1960, Turbo Refriger-
aring Company has made the
highest quality indusirial ice-
makers available on the mar-
ket. Since developing (he
plate icemaker, TURBO has
been the leader in icemaking
iechnology. TURBOY's ability
e respond 1o WS customer's
needs is one of the primary
reasons thet TURBO has be-
com¢ the major supplier in
the mmdusirial icemaker mar-
ker. This ahility, along with
TURBOY:s commitment Lo
provide high qualiry, reliable
equipmenl is incorporared in
all of its icemaking products.

The TURBO nameplaie on
the electical coawol panel
has the serial number along
with other information. This
information should be record-
ed and used whenever refer-
ring 1o the equipment.

If you have an applicanon or
a need that is nor discussed
here, conlact the sales depan-
ment of Torbo Refriperating
Company or a TURBO dis-
mibator w discuss  your
needs;

Read Safely Section before installing or using equlpment.

000

Turbo Refrigeraling
Company
P.0O. Box 395
Denlon, Texas
76202-0196
Phone: 817-387-431
Fax: 817-382-0364

Model Descriptions
All icemakers are provided
with:

« Siainless sicel exrerior
panels

» Control panel with
programmable conrroller
{standard on models buili
From 1992 1o dare: sarlier
models are equi with
electro-mechenical
controls and cam Limers)

»  Stainless sweel evaporator
plates

= PVC waler circulating
tubes

= 230/3/60 or 460/3/60
motors with 115/1/60
controls; magnelic slarter
with overload proleciion
lor each motor

+  Opén Compressors
direct-coupled 10 an
open-drip proof melor, a
semi-hermelic compressor,
a sg¢rew COMPressar, or
muliiple open
feCiprocaling COmpTessors
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+ Suctien accomulator/heal
exchangers for maximum
COmPpressor prolection

+ Complete salely console
wilh gacges and safery
switches for high and low
pressure, oil pressore, and
oil lemperatre protection

* Breaker bar and ice sizing
mechanism

ANl surfaces in contact with
the waler or ice are either
stainless sieel, PVC, or hot-
dipped galvanized for maxi-
MM cOTIDsion resisance.

Nale:
Freon® will be referred 1o a5
R-22 in this manual.

CF Series Models

All corrent tefrigerant R-22
models are designated by
'‘CF. The 'C' represents the
plate configuration and the F'
represents R-22 (Freon®).

Frior o 1978, 'BF serics
units were built. The primary
difference beiween the ‘B’
and the 'C’ series plale con-
[iguraton ig the spaciag be-
Iween the icemaking surfaces
of each plale set. Refer to
Figure 1-1. 'B' serics spacing
is wider than the cumrent 'C
series. Additional space
available berween the plale
sets permits thicker ice pro-
duction withoul freeze-up.

Read Salety Seclion before Installing or using equipment.
— |

The TURBO model number
consisls of three parts. For
example:

CF 40 §C

CF = C-series evaporator
plates, refrigerant R-22

4) = Number of svaporatar
plates used (also
determines icemaking
capacily in tons of ice}

SC = Method of high side
condensing

Refer w0 TURBQ product Lit-
eralure [or a complers listing
of models and fonnages avail-
able,

)¢

) [

'B" SERIE$

h"—lﬂ-ﬂmm

BLEFAGE

SC  (self-contained
high & low side)

« Complewrly self-contained,
including refrigerant
charge

+ Tlses a waler-cooled
condenser wilh water
regulating valves

+ Optonal cooling lower
purnp and starters [or
cooling tower pump and
fan{s) are available

SCA (self-contmined
air-cooled)

* Compleizly sel{-conleined,
including relrigerant
charge

+ TUses an air-cooled

condenser and includes a
refriperant receiver

i

-

" W e

)

'G' BERIES &

NCTE: PLATE FET WOUNTIMI BARSHETS HOT SHOIWY

Figure 1.1 'B’ and 'C' Series Icemakers Plate Set Spacing
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Read Safety Seclion before Installing or using equipment.

» Head pressure controls
provided with Lhe
air-copled condenser

« Complete unit and
condenser ere mounted on
a common base frame

SCE (self-contained
eveporalive-cooled
congenser)

Completely self-contained,
including refrigerant
charge

« Uses an evaporative-
cooled condenser and
wncludes a refrigeram
receiver

= Head pressure controls
provided witk Lhe
evaporative-cooled
condenser {damper
controls are standard)

» Complete unit and
contlenser are mounted on
A common base frame

SCAR (self-contained
air-cooled remoie)

« TJnic ser up for remote
pir-cooled condenser

» Aijr-cooled condenser head
pressure controls and
staniers for the condenser
fan(s) cap be furnished as
oplions

* No refrigerant charge

= Receiver and isolaring
valves are shipped loose

« Inlerconnecting wiring and
pumnping by olhers

SCER (self-conimined
evaporative [Emons)

= Unit set up for remots
cvaporalive-cooled con-
denser

= Evaporative-cooled
condenser head pressure
controls and srarters for
the condenges pump 2nd
fan{s} can be furnished as
opltions

= No refrigeran charpe

+ Receiver and isolating
valves are shipped loose

» Interconnecring wiring and
piping by others

R (low side evaporator only)
* No high side or condenser
+ No refrigeran chacpe

» High side piping and
wiring by orhers

TURBO® Equipment
TURBO® Plate [cemaker
Since 1960, TURBO has pro-
vided icemaking equipment
for the packaged ice industry.
TURBO® icemakers for this
application produce a dry,
subcealed, and uniform sized
ice suliable lor bagging and
diswibution 10 convenience
and grocery siores. Slainless
sieel, PYC, or hot dip galva-
nizing 1§ used everywhere the
ice comes inlo comact with
the icemaker to ensure a sani-
lary product. These icemak-
ers are USDA approved and
suitable for use in food pro-
cessing applications.

TURBO®

Ice Generalor (TIG)
Swandard TURBO® icemak-
ers (above) use a walsr de-
(rost &nd produce a dry hard
ice on one side of the evepo-
rator plate. TIG ice genera-
tors use hol gas defrost and
produce ice on bath sides of
the evaporator plate. TIG ice
i3 wet when compared w the
C-series icemaker ice. With
proper handling, TIG ice can
be used for packeged ice ap-
plications. TURBO® ice
rake systems allow Lhe ice o
"cure” in the storage bin be-
fore going to the bagging
line,

TIG models do not have an
ice sizing mechanism (sien-
dard on C-series). A TUR-
BO® ice sizer must be used
1o obtain the vniform ice fug-
gel sizing required.

All parts of the TIG ice gen-
eralor that are in contagt with
ice or waler are either slain-
less steel, PYC, or hor-dipped
galvanized. These models
have preluninary USDA ap-
proval.

Since lhese models use both
sides of the evaporaior plales,
Ihe overall size of the unil is
smaller than the C-series
models of the same tonnags,

This means lower insiallalion
and operating cost per lon of
ice. There are no minimum
make-up waler lemperature
requiremnenis because hot gas
defrosi is used.

7/92 Turbo Refrigerating Company 3




Read Safety Seclion before installing or using equipment.

TURBO® Block Press
TURBO offers another fea-
lwre © make it possible 10
maximize your ice produc-
lon. Inswad of throwing
away the snow produced by
the breaker bar, screw con-
veyors or other handling de-
vices, ingall a TURBOE
block press, The block press
converts lhe snow into a en
or fifty-five pound block of
ice.

Inwroduced in 1977, Lthe block
press is a compleely aulo-
matc hydraulic powered unit
capable of producing from
120 10 an excess of 400 en
povnd blocks per hour. The
block press includes a2 black
bagper auachment which
again means.

+ less handling

« a bekler product

«  higher profus for the ice
PErEon

Rugged indusmal censtuc-
von and sloinless sieel or
PY¥C in all areas of ice con-
tact make the TURBO®E
block press the most reliable
on Lhe markel,

TURBO® Ice Rake

TURBO oifers the only prov-
&n aulomanc ice slorage and
delivery sysiem (from 20 10
300 ton capacities).

4 Torbo Refngerating Company 7/92

There are (wo basic sizes in
the hydraulic version as well
as owo larger versions known
as "aulomatic ice rakes”. The
smaller  hydranlic  models
range in capacity from 20 m
75 tons of ice while the larger
automatic ice rakes range
from 100 to 300 tons of ice
storage.

All TURBD® ice slorage
sysiems are USDA approved.
Each sysiem is designed o
make the loading and unload-
ing of 1he ice sworage syslem
as safe and simple as possi-
ble. TURBO® ice rakes are
sell-leveling  and  sell-
unloading,

TURBO® Ice Sizer

The ice sizer is an all siain-
less sieel cuiler assembly de-
signed for inswallalion in the
delivery system 1o a bagging
line. Ii convens large irregu-
lar fragments of ice (lypical
[rom a TIG ice pgenerator)
inlo a uniform muppst suila-
ble for packaging. A mini-
muim of snow is produced.
The addition of the ice sizer
1o the TIG provides an effec-
tive combinartion to produce a
uniform low-cost ice.

Associated
TURBO® Equipment

Instanianeons Fluid Chiller
Stainless  sweel  evaporator
plates are mounted in a stain-
less sweel frame and pancling
over a sump, Make-up warer
vp to D0°F (consult the lacto-
ry for higher 1emperalure re-
quirements) enters the chiller
and leaves at 33°F without re-

S—

quirements for recirculating
the waler. Chillers are used
pritnarily in induosirdal appli-
calions such as beef and poul-
try  chilling, vegelables,
chemical processes, and other
applications requiring 33°F
waler on a conlinuous basis.

TURBO® chillers can also
be used with 11G ice genera-
ters to reduce the make-op
waler lemperalure.  As the
make-up warter lemperature is
reduced, ice producton 15 in-
creased.

TURBOE Ammonia (NH3)
Plate Icemaker

TURBO builds a complerc
line of ammonia (NH?) ice-
makers using the same basic
[eatures as the refrigeranl R-
22 models. These models are
ldifignamd as CAR or CAR-

CAR models are low side
evaporators only [or installa-
lign in planis wilh existing
WNH3 high side{s) and liquid
recirculauon woii(s), CAR-
LR models are the same as
the CAR models excepi thal a
buili-in  NH3  recirculation
gysien is provided This umil
is commected 1o an NH3 high
side.

Boih CAR and CAR-LR
models are available in ice
capacilies for 5 10 60 lons per
day. Refer 1o TURBO prond-
uct licerawre for 2 complate
listing of models and ice pro-
duction rales.
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|| Read Safety Section before installing or using equipment.

Ammonia (NH3)

High Side (Optional)
Complels skid mounted NH3
high sides including the:

» NH3 compressor/motor set

= condenser {water-cooled
cnly; air-cooled or evapo-
retive can be provided bm
may Tequire separate field
inslatlation’

= conirols
« jsolation valves

are available. On CAR mod-
els, an NH3 liguid recircula-
tion unil is also required. On
CAR-LR models, the addi-
ion of the high side com-
pleles the refrigeration sys-
tlem,  High sides can be
provided for single icemakers
{dedicared nse} or for mula-
ple icemakers.

Ammonia (NH3}
Liquid Recirculation Unit
Complate skid mouated recir-

culation packages consisling
ol 1he:

» surge drum
» recirculation pump(s)

« oil recovery system, con-
irols, regularars

« 1splalion valves

are available, This package
18 used only wilth CAR mod-
els to provide the recirculated
liquid to the evaporaior,

Recirculation units can be
provided for single or muld-
ple icemakers. All vessels
used in the reeirculalion are
ASME coded.

TURBO® Pnenmatlc
Drelivery System

TURBQ provides a complete
line of preumalic blowers,
rolary  airfocks, mwo and
three-way diverter  valves,
and cyclones for use in trans-
porring ice long distances.
Pneumaric delivery sysiems
are used primarily in industri-
al applications such as;

« fish hole icing

« tck icing

* top icing in the Aeld
= concrels icing

* chemical processes

+ other applications where
"cenrral” ice product
operations are located
remolely from the
processing arga in which
1he ice is o be used

Complete delivery systems
including piping can be pro-
vided for easy ficld insialla-
tion,

Typical
Industrial Applicati
= produce

(bmcmll camrgls, etc.)
I0p icing in the field or
in lhe processing area

- units can be trailer
mounted

» concrete icing

* ingredient icing
{as in bakeries)

» fish icing
» povltory icing

= chemical and dye
Processes

» emergency cooling loads
* ice slurries

* calering mcks

+ salad bars or display ice

* food processing

packaged ice for
CONVENiEence SIores
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Cuslomer Service

The TURBO service depari-
ment provides assistance [or
all customer needs. TURBO
conducis maining schools at
the faciory and various loca-
ions throughoul the world.
For inlommartion, contact the
seevice depariment al Turbo
Refriperating Company.

Read Safely Section before installing or using equipment. |

The model and serial number
of your TURBO® equipment
is located on the nameplale
arached w the electrical con-
ol panel. Please refer 1o the
model and sedal number
when maling inquides about
the equipment This will ena-
ble our personnel (0 handle
your questions quickly ond
accurately.

6 Turbo Relrigeraing Company 7/92

Hizh Yalues
TURBO highly values 18
[fends and cuslomers in the

industry. Please remember
Lo

T hink salely - act safely.

U nderstand operanng
procedores and dengers
of Ihe equipment.

R emember o think before
¥OU 2CE.

B elore you act, understand-
the consequences of your
aclions.

() bserve equipment warn-
ings and labels,
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Turbo Refrigerating Co. (the
"Company") agrees (o sell the
Equipment described herein
upon the following terms and
conditions of sale which, ac-
cordingly, supersede any of
Buyer's addironal or incon-
gistent terms and conditions
of purchase.

1. TERM3 AND PRICES

{a) AN Orders are 1D be at-
companied by a Iwenly per
cent (20%) down paymen of
an acceptable irrevocable let-
ter of credit confirmed on 4
U.S. Bank acceptable to Tur-
bo. Mo arders are to be en-
tered without payment or L/C
in hand.

() All orders are subject 0
the approval of the Compa-
ny's home office. Unless oth-
erwise stated, standard terms
of payment are thirty (30)
days net {rom the earlier of
date of shipment or readiness
of the Equipment for ship-
ment, If partial shipments are
made, payment shall become
due and payable to the partial
sinpment.

gy ln addition to the pur-
chase price, Buyer shall pay
any excise, saleg, privilege,
use or any other taxes, Local,
State or Federal, which the
Company may be required o
pay arising from the sale or
delivery of the Equipment or
the use thereof.  Prepaid
freight, if applicable, will be
added 1o the purchase price
and invoiced separately.

Where price includes (rans-
portation or other shipping

Rtmi_ Salety Seclion before t;talling or using equipment.

—

TERMS & CONDITIONS

charges, any increases in
transportation rates or other
shipping charges from date of
quotation or purchase order
shall be for the account of
and paid by Buyer.

(d) Contract prices are sub-
ject 1o adjustment to the
Company's prices in effect at
time of shipment unless oth-
erwise specified in a separate
Price Adjustment Policy at-
tached 10 the proposal or oth-
er contract document of the
Company.

(e) If Buyer requests changes
in the Equipment or delays
progress of the manufacture
or shipment of the Equip-
ment, the contract price shall
be adjusted to reflect increas-
gs in selling price caused
thershy.

2. SHIPMENT

Shipment is F.O.B, Compa-
ny's plant or place of manu-
facture, unless otherwise
specified, Risk of loss shall
pass to Buyer upon delivery
10 IranspoOrng Canmier.

3. DELIVERY

(a) The Company will en-
deavor to make shipment of
orders as scheduled. Howey-
er, all shipment dates are ap-
proximate only, and the Com-
pany reserves the right to
readjust shipment schedules.

{(b) Under no ¢ircumstances
will the Company be respon-
siple or incur any labiiy for

o0

costs or damages of any na-
ture (whether general, conse-
quential, as a penalty or liqui-
dated damages or otherwise)
arising out of or owing to (i)
any delays in delivery or (ii)
failure 10 make delivery at
agreed or specified times due
to circumstanges beyond its
reasonable control,

(¢) If shipment is delayed or
suspended by Buyer, Buyer
shall pay (i) Company's in-
voice for the Equipment as
per payment terms, (1) Come
pany's handling and storage
charges then in effect, and
(iii) demurrage charges if
loaded on rail cars.

4. LIMITED
WARRANTY:
WARRANTY
A e

gy I?
i

(a) LIMITED WARRANTY
The Company wartanis Lhal
at the e of shipment the
Equipment manulacired by
it ghall be merchactable, [ree
from defects in malerial and
waorkmanship and shall pos-
sess Lthe characteristics repre-
senfed in wriling by the Com-
pany. The Company's
warranty is conditioned upon
the Equipment being properly
installed and maintained and
operated within the Equip-
ment's capacity under normal
load conditions with compe-
tent supervised operators and,
if the BEquipment uses waler,
with proper water condition-
ing, Bquipment, aCCESS0TRS

1552 Turbo Refrigeraing Compaty 7T




and other pans and compo-
nems nol manufaciured by
the Company are warranted
only w the exrent of and by
the coriginal manufaclurer's
warranty o the Company, in
no event shall such other
rmanufactures's warranly
create any more exlensive
warranty obligalions of the
Company 1o the Buyer than
the Company's WaImanty cov-
cring Equipment manulac-
tured by the Company.

{b) EXCLUSIONS FROM
WARRANTY

{iy THE FOREGOING IS IN
LIEU OF ALL OTHER
WARRANTIES, ORAL OR
EXPRESS OR IMPLIED,
INCLUDING ANY WAR-
RANTIES THAT EXTEND
BEYOND THE DESCRIP-
TION OF THE EQUIP-
MENT. THERE ARE NO
EXPRESS WARRANTIES
OTHER THAN THOSE
CONTAINED IN THIS
PARAGRAPH 4 AND TO
THE EXTENT PERMITTED
BY LAW THERE ARE NO
IMPLIED WARRANTIES
OF FITNESS FOR A PAR-
TICULAR PURPOSE. THE
PROVISIONS OF THIS
PARAGRAPH 4 AS TO -
RATION, WARRANTY
ADIUSTMENT AND LIMI-
TATION OF LIABILITY
SHALI. BE THE SAME
FOR BOTH  IMPLIED
WARRANTIES {IF ANY)
AND EXPRESS WARRAN-
TIES,

(ii) The Company's warranty
18 solely as staled in (a) above
and does nol epply or extend,
for example, 1o expendable
ilems, ordinary wear and tear,
aliered unils; unus repaired
by persons nol expressly ap-
proved by the Company, ma-

§ Turbo Refnigerating Company 7/92

Read Safety Seclion before insialling or using equipment.

terials not of the Company's
manufacture, or damage
caused by accident, rhe ele-
menls, abuse, misuse, wmpo-
rary hear, over-loading, or by
erosive or corrosive substanc-
es or by 1he alien presence of
cil, prease, scale, deposits or
olher conlaminents in the
Equipment

{c) WARRANTY
ADNISTMENT

Buyer musl make claim of
any breach of any wamaniy
by wriiten notce to the Com-
pany's home office within
thirty (30) days of the discov-
ery of any defecl. The Com-
pany agrees at ils oplion o
repair or replace, BUT NOT
INSTALL, F.O.B. Compa-
ny's plan, any pan or parts of
the Equipinent which within
ewelve (12) months from the
dale of initial operalion bul
ne more than eighleen (J8)
moniths from dae ol ship-
ment shall prove 10 the Comn-
pany's solisfaction {including
meium 0 the Company's
plani, transporiation prepaid,
for inspection, il required by
ihe Company) o be defecrive
within the above Warranly.
Any wamranty adjusuments
made by the Company shall
not exiend the initial warran-
ty peniod ser forth above.
The warrenty period for re-
placements made by fthe
Company shall (erminale
upon the termination of the
initial warranly penod set
tonih above. Expenses in-
curred by Buyer in teplacing
Or Tepeiring or reluming Lhe
Equipmenr or any pant of
parts will not be reimbursed
by the Company.

(d) SPARE AND
REPLACEMENT
PARTS WARRANTY
ADIUSTMENT

The Company sells spare and

replacement paris. This sub-

paragraph {d) i$ the Warmantly

Adjustment for such paris.

Buyer munsl make claim of

any breach of any spare or -

placemenl parts warranty by
wrilien nolice to the Compa-
ny's home clfice within thirty

(30 days of the discovery of

any alleged defect for all

such parls manulaclored by
the Company. The Compeny
agress at Itg oplion lo repair

or replace, BUT NOT [N-

STALL, F.O.B, Company's

plant, any part or pans ol ma-

lerial it manufaciures which,
within one (1) year from the
dete of shipment shall prove

1o the Company's salisfactory

(including return w the Com-

pany's planl, Tansporlation

prepaid, for inspection, if re-
guired by the Company) to be
defective wilthin his Parts

Warranly, The Warraney and

warranty peried for spare and

replacement pans not manu-
factured by the Company

(purchased by the Company,

from 1third party suppliers)

shall be limied o the War-
renty and Warranmy Adjust-
menl exlended 1o the Compa-
ny by the original
manufaciorer of such parts, in
ny evenl shall such other
manufacturer's warranly
creale any more exlensive
warranly obligation of he
Company 10 the Buyer for
such parts than 1he Compa-
ny's Warmmanly Adjusunent
covering pans manufaciured
by the Company as sel [orth
in this subparagraph (d). Ex-
penses incomred by the Buyer
in replacing, repairing, or re-
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wrning the spare or replace-
ments parts will now be reim-
bursed by the Company.

(e) LIMITATION OF
LIABILITY

The above Warranty Adjusi-
ment sews forth Buyer's exclu-
sive remedy and the extent ol
the Company's liabiliy for
breach of implied (if any) and
CKpress wartanties, Tepresen-
lations, instructions or defecis
[rom any cause in conneciion
with the sale or use of ihe
Equipment. THE COMPA-
NY SHALL NOT BE LI-
ABLE FOR ANY SPECIAL,
INDNRECT OR CONSE-
QUENTIAL DAMAGES OR
FOR LOSS, DAMAGE OR
EXPENSE, DIRECTLY OR
INDIRECTLY ARISING
FROM THE USE OF THE
EQUIPMENT OR FROM
ANY OTHER CAUSE
WHETHER BASED ON
WARRANTY  (EXPRISS
OR IMPLIED} OR TORT
OR CONTRACT, and re-
gardless of any advices or
recommendations thal may
have been rendered concem-
ing the purchase, installation
or use of the Equipmeni.

5. BATENTS

(a) PATENT INDEMNITY
AND CONDITIONS

The Company agrees at ils
own expense to defend and
hold Buyer harmless in Ihe
event of any suils insuiued
againgl Buyer for an alleged
infringement of any claim of
any United States Patenr cov-
ering solely to the structure
of the Equipmenl as original-
ly manufaclured by 1he Com-
pany per the Company's spec-
ifications, and withour

Read Salety Section before installing or using equipment,

modification by the Buyer,
provided buyer shall (i) have
given the Company immedi-
ate notice in writing of any
such claim or institution or
threat of such suil, and {ii
have permitted the Company
to defend or selile the same,
and have given all needed in-
[ormalion assistance and au-
thority to enable the Compa-
ny to do so. Buyer shall
defend and indemnify the
Company against all expens-
23, costs and loss by reason
of any real or alleged in-
fringement by the Company's
incorporating a design  or
modification requested by
Buyer.

(b) LIMITATION OF
LIABILITY

The Company's total liability
hereunder 15 expressly limit-
ed to an amount no greater
than the sales price of the
Equipment and may be satis-
fied by the Company'’s re-
funding tw Buyer, at the
Company's option, the sales
price of the Equipment in the
everll the Company elects 10
defend any such suir and the
structure of the said Equip-
ment is held (o infringe any
such United States Patent and
il the Boyer's use thereof is
edjoined, the Company shall,
at its expense and at its op-
ton (i) obtain for the Buyer
the right to continue using the
Equipment, or (i) supply
non-infringing Equipment for
installation by Buoyer, or (iii)
modify the Equipment so that
il becomes non-infringing, or
{iv) refund the then markel
value of the Equipment,

6. ERIQR USE

If damage 10 the Equipment
or other property or injury to
persons is caused by use or
operation of the Eguipment
prior to being placed in initial
operation ("Start up") by the
Company where start up is
included in the purchase
price, then Buyer shall in-
demnify and hold the Compa-
ny harmless from all liability,
costs and expenses for all
such damage or injury.

7. EQUIPMENT
CHANGES

The Company may, but shall
not be obligated to, incorpo-
rate in the Equipment any
changes in specifications, de-
sign, material, construction,
ArTangEmeni, or componenis.

8. SECURITY
INTEREST:
INSURANCE

(a) To secure payment of the
purchase price, Buyer agrees
thal the Company shall retain
a security jruerest in the
Equipment until Buyer shall
have paid in cash the full pur-
chase price when due, inter-
st al the highesi fewful con-
tract rate until so paid and the
costs of collection, including
reasonable attorney's fees.

The Equipment shall at times
be considered and remain
personal property and Buyer
shall perform all acts neces-
sary to assure and perfect re-
teation of the Company's se-
curity interest against the
rights or interests of thind per-
sons. In the event Buyer de-
faults in payment of any part

792 Tucho Refrigemiing Company 9




of the purchase price when
due, or [ails 10 comply with
any and all provisions of Lhis
contract, the Company shall
have the remedies available
under the Uniform Commer-
cial Code.

{b) So long as the purchase
price iz unpaid, Buoyer al its
cosl shall oblain insurance
against loss or damage from
all external causes, naming
the Company us an insured,
in an amount and form sufhi-
cienl 1o protecl lhe Compa-
ny's inleresl in the Equip-
ment,

9. CANCELLATION

Buyer cannoi cancel orders
placed with the Company, ex-
cept with the Company's ex-
press  wrillen consenl  and
upon lerms and payment to
the Company indemnifying
the Comipany against loss, in-
cloding bur nor limired 10 &x-
penses incurred and comunit-
mems made by the Company.

10. LOSS, DAMAGE OR
DELAY

The Company shall not be li-
able for loss, damage or delay
resulting from causes beyond
its reasonable control or
caused by smikes or labor dii-
ficullies, lockours, acts or
omissions of any govemmen-
tal aurtharity or the Buoyer, in-
surecion Or riol, war, [ires,
loods, Aces of God, break-

down of essential machinery,
accidenls, priorities or embar-
goes, car and malerial short-
ages, delays in transporia-
rons or inability 1o cbiain
labor, marerials or pars from
usual sources. In the event of
any delay from soch sources,
performance will be posi-
poned by such length of time
as may be reasonably neces-
sary [0 compensée for the
delay. In the evenl perfor-
mance by the Company of
ihis agreemen! cannot be ac-
complished by the Company
dve o any action of govern-
mental agencies, or any laws,
rules or regulalions of the
Uniled Swies Government,
the Company (at ils option)
may cancel this agreement
withouz liability. In no sveni
shall lhe Company be liable
for any loss or damage of any
kind, incloding consequeniial
or special damages of any na-
[ure.

11. YWORK BY OTHERS;
ACCESSORY AND
SAFETY DEV]CES

The Company, being only a
supplier of the Equipmeni,
shall have no responsibility
for labor or work of any na-
lure relating 10 the installa-
lion or eperalion or use of the
Equipmeni, all of which shall
be performed by Buyer or
olhers, Ii is the Tesponsibilily
of Buyer o [umish such ac-
cessory and safely devicss as
may be desired by i1 end/or
required by law or OSHA

10 Turbo Reflrigeraling Cormpany 7/92

Read Safety Seclion before installing or using equipment. ||

standards respecting Buyer's
use of the Equipment. Buyer
shall be responsible for ascer-
taining that the Equipment is
installed and operated in ac-
cordance with all code re-
quirements and other applica-
ble laws, rules, regulations
and ordinances.

i, COMPLETE
AUREEMENT

THE COMPLETE AGREE-
MENT BETWEEN THE
COMPANY AND BUYER
IS CONTAINED HEREIN
AND NO ADDITIONAL OR
DIFFERENT TERM OR
CONDITION STATED BY
BUYER SHAILL BE BIND-
ING UNLESS AGREED TO
BY THE COMPANY IM
WRITING. No course of
prior Jealings and no usage
of the trade shall be relevant
o supplement or explain eny
terms used in this Agreement.
This Agreemeni may be mod-
ified only by a writing signed
by boith the Company and
Buyer and shall be governed
by the Uniform Commercial
Code as enacled the Srate of
Texas, The failure of the
Company Lo insist upon sirict
performance of any of the
terms and conditens sleed
hergin shall not be considered
a conlinuing waiver of any
such erm or condition or any
of the Company's rights.



WARNING! Read this section first. Fallure to carefolly follow

these instructions could result in permanent injJury or loss of life.

Q0600

Here are seoine safely points
1o keep in mind when creal-
ing an efficient and safe
working environmenl.

Safely Defini(

Stalemenis or labels in this
manual, or on the producy
preceded by 1he [ollowing
words are of special signifi-
cance:

Warning

Indicales severe personal in-
jury or deaih will resulr if in-
sirucHons are nol followed.

Caution
Indicates a strong possibility
of severc personal injury or
death if insmuclioms are not
followed.

Imporiant

Means hezards or unsafe
practices which conld cause
minor perspnal injury or
product or property damage,

Nole
Gives helplal informatiorn.

Machinery Is Dangerous
Machinery can hori yon il
you are noi careful. Use cau-
tion during assembly and op-
cration of equipment,

ALWAYS:

=  PRead the entdre manual
firsi,

SAFETY

Use common sense and
he careful,

Have enongh manpower.
Have the proper wols.

Follow directions and
illustranons.

Check 1o sec thar all
equipmient meets
applicable insiallation
codes for your area.

Have sulficient safery
warnings on all
cqQupment,

04640

‘Waming labels arached 1o
the conual pancl, above the
ice discharge, and on access
panels should be followed.
They are shown in Figure 2-
1, Figure 2-2, and Figure 2-3.
Figure 2-4 shows typical la-
hels for use on screw convey-
or covers and belt goards.

If all labels are not avached
and visible or labels slart o
become  illemble, contacl
Turbo Refriperaling Compa-
ny immediately,

Turbo Relrigeraling
Company
P.0O. Box 3%
Denlon, Texas 76202
Phone: B17-387-4301
Fax: 817-382-0364

DANGER

HIGH VOLTAGE

PULL DISCOMMECT SWITCH
BEFORE OPENING COVER

TSIM-F204

Figure 2-1 Warning Labels On The Control Panel

7/2 Turbo Refrigerming Company 1]




Involve Your Peoplg

Before operating equipment,
have the people involved in
the operating or maimlenance
of the equipmen! meet to dis-
cuss the dangers and safety
aspects of the icemaler.

&

Warny them of the danger
of miscormmunicalion,

Tum ele¢micity off ond
lock it onl when working
on the icemaker.

Have a person trained and
qualified in the cperation
of the equipment on duy
o ensure that the
electmiciny siays locked
out Lo prolect the
persannel working on the
equipmenl.

WARNINGS

12  Turbo Relriperaling Company 7/52

The icemaker i an
anlomaltic machine.
When in operation, any
and all mowors may stan
wilhoul warning. Some
moLoTs may san even il
the master conmol swich
ig in the "OFF" position.
MNever allempl 10 3ervice
the icemaker unless all
elecirical power is
disconnected and locked
out.

The ice discharge
opening has B warning
label (refer 10 Figure 2-2
and Figure 2-3). Field
insiallalion must ensure
that a cover or guard (not
supplied by TURBQO) is
in place on the lce
discharge opening belore
operaling Lo prevenl eniry
inlo the screw conveyor.

WARNING! Read (his section first. Failure to carefully follow
these mstructions could result in permanent injury or loss of life,

e
b

FAHLMRE T FOLLOW T IRSE RULES AMD MAKE sl
EMPLOYEES FOLLOW THESE RS CAN LEAD TQ
FF AMARENT LAY O LOSS OF LIFE

1. COVERS, GRATES AND (RUARDE MUST BE SECLRELY
FASTEKED BEFDRE OFERATING THE CONVEYCH,

2. NEVER STEF QN OF WaLK G A CONYEYORA COVER,
GRATE Gl GLIRAD

4 LOCH DUT POWER TO 14V E SCAEW CONVETOR BEFORE
FERHVING COVERS, GRATES AND GLIARDS.

4, KEEF ALL UNHECESSARY PEOPLE OUT OF
CONYEYOR AREAS.

TSIM-2208

Figure 2-2 Warning Label Above The Ice Discharpe

T R

B e e

e
DODRE AND €O

_— M

b

OhE ON ALL ACCESS FANELS (OME PER SIDE)

And Above The Ice Discharge

Figure 2-1 Warning Label On The Access Panels



Pull disconnect and
lockout all elecirical
sarvice before removing
any guards, access panels,
and/for covers.

Never operate the unit
withour all guards, access
panels, and covers in
place and securely
Fastened,

Il leaks in 1he refrigerant
piping require soldering
or welding, ba sure
refrigerant is bled off and
Ike syslem is open before
altempting Lo repair.
Prolect eyes with the
Proper eye prolection.

When changing cil in the
compressar {(by olhers on
R models and NH3 uails),
maks sure the pressure is
bled off before opening
the system.

WARNING! Read this seclion first. Failure Lo carefully follow
Lthese instructions could result in permanent injury or loss of life.

Always wear sye
protection when cleaning
the system.

Do nor expose insularion
(polyvrethane) Lo open
flame. I[ignited, it will
give oll highly toxic
fumes. Leave the area
and notify qualified
personnel

Use only recommended
ice machine cleaners.
Follow insmuctions and
warnings supplied by the
manulacivrer of the
cleaning agents.

Never open the control
panel withom
disconmecting and
locking out elecirical
service. All elecirical
work should be
performed by a qualified
elecrrician,

*  When servicing the
icemaker, TURBO
recommends that at leas
two (2) people be present
at all Iimes.

+  Although Turbo
Refrigerating Company
does not supply
conveying equipment
beyond Ike ice discharge
Opening, any CONVeYors
nsed in associaton with
the operation of
TURBO® gquipment
must be sulliciendy
guarded to preven! injury.

Noles:

1. Conveyor manufaciurer's
instructions and wamings
are on pages 15-16.

2. Per the OSHA Hazard
Comtnunication Siandard,
maleriel safery dala
sheels for relrigerant and
refrigerant oils are on
pages 1724,

Lock out power

belore removing
cover or guard.
e e————————
Do not step on cover
or guard.

ovE on 1
-
i S 7

Figure 2-4 Typical Warning Labels On Screw Conveyor Covers

And/Or Bell Pulley Guards

7182 Turbo Refrigeraring Company 13




WARNING! Read thls section first, Failure lo carefully follow

these instructions could result in permanent injury or loss of life.

. Figurs 2-4 illusirales

typical safery labels lor
USE ON SCTEW CONVEYOr
covers and/or bell guards.
Warning labels such as
these should be furnished
by the supplier of such
equipment, and properly
nsiailed,

14 Turbo Refrigeraling Company 7/52

Il an outside contrRctor is
required to install or
setvice your icemaker,
require him to furmish you
with a certificale of
msurance belore
perfomuing any work on
your equipment. TURBO
also recommends that the
person hiring a contracior
10 o work be
sansfied with (heir
experience and
compelence.

Lockout

A swirch is provided to con-
uol the icemaker operations
{on and off). To lockoul Lhe
icemaker conlrols:

1.

Pull disconnect and
lockout all elecirical
service,

Tumn seleclor switch
(provided) w the "OFF"
Posifion,

For more details, refer o the
Safety Lockoul Procedure on
page 25,

If you have any questions,
call Turbo Refrigerating
Company at:

1-817-387-4301,




Turbo Refrigerating Compa-
ny does not install conveyors,
cnnsequemlﬁ il 13 the respon-
sibility of the conTector, in-
sizller, owner, and user lo in-
stall, maintain, end operalc
the conveyor, COIMpPONEN(s,
and assembliez in such e
manner as o comply with the
Williams-Sreiger Occupalion-
al Safely and Health Acl and
wilth all srare and local laws
and ordinances and ihe
American NMNationa! Siandard
Insilate {ANST) safely code.

In order Lo avoid an unsafe or
hazardons conditon, the as-
semblies or parts mwsl be in-
stalled and operaled in accor-
dance with the following
MINLMuR provisions,

1. Conveyors shall not be
operated uniess all covers
and/or guards for the
conveyor and drive unit
are in place. If the
conveyor is 1o be opened
for inspeciion, cleaning,
mainlenance, or
observalion, Lhe electric
power to Lhe molor
driving the conveyor
musl be locked out in
such a manner that the
conveyor cannot be
resiaried by anyone
(however remote from the
area) until conveyor
cover or gnards and drive
guards have been
properly replaced.

2. Il 1he conveyor must have
an E{I{Jcn housing as 2
condition ol its nse and

WARNING! Read ihis section first. Failure to carefully follow
these instrrctlons could result in permanent injury or loss of life.

nufacturer’ ] ion

applicarion, 1he entire
conveyor is Lhen (o be
guarded by a railing or

ence in accordance wilh
ANSI standard
B20.1-1976, with special
attiention given 1o section
6.12.

3. Feed openings for shovel,
front loaders or other
manual or mechanical
equipment shall be
constructed in such a way
that the conveyor opening
is covered by a grating.
If the nature of the
matenal is such that a
grarng cannot be used,
then the exposed secrion
of the conveyor is 1o be
guarded by a railing or
fence and there shall be a
warning sign posied.

4. Do not atempt any
mainlenance or repairs of
Lthe conveyor until power
has been locked oult.

5. Always operale conveyor
in accordance wilh Lhese
instructions and 1hose
contained on the canlion
labels affixed o the
equipment.

4. Do not place hands or
[eel in the conveyor.

7. Never walk on conveyor
COVErs, graling, or guards.

§. Do nol use conveyor [or
any purpose other than
thal for which it was
inrended.

@. Do nor poles or prod
marerial inio the
conveyor with a bar or
stick inserted through the
OpEnings.

10, Keep area around
conveyor drive and
contro) stalion e of
debris and ohstacles.

1. Always regulale the
feeding of malerial inlo
the unit ar a uniform and
CONENUOUS Tate.

12, Do not attempt Lo clear a
jammed conveyor uniil
power has been locked
out.

13. Do not ateempi field
modification of conveyor
OT COMPONENLS.

Turbo Refrigerating Compa-
ny insists that disconnecting
and locking out the power io
the molor driving the unit
provides the only real protec-
Lon against injury, Other de-
vices should not be used as a
subsiimite for locking cul the
Power prior 1w removing
guards or covers, We caunlion
thar use of secondary devices
may cause employees 1o de-
velop a false sense of securily
and lail 10 lockout power be-
fore removiog covers or
guards. This could result in 2
sericus injury should ke sec-
ondary device feil or mal-
function.

792 Turbo Refrigerming Company 13




WARNING! Read this seclion first. Failure lo carelully follow

these insiructions could result in permanent injury or loss of life.

There are many kinds of elec-
trical devices for inrerlocking
o[ conveyors and conveyor
sysiems such that if one con-
VEYOT in a system cr process
is stopped, other equipment
[eeding i, or [cllowing it can
also be automalically
sopped.

Electtical ¢onkols, machin-
ery puards, railings, walk-
ways, armangement of instal-
lation, waimng of personnel,
eic. are aecessary ingredients
for a sale working place. It is
the responsibility of the con-
tractor, installer, owner, and
user 10 supplement the mmarte-
rials and services fumished
with these necessary ilems o
make lhe conveyor insialla-
tion comply with the law and
accepled slandards.

16 Tuwbo Relrigeraing Company 7/92

Conveyor inlel and discharge
openings are designed tw con-
nect to other equipmenl or
machinery so that the flow of
material mwo and ow of the
conveyor is completely en-
closed.



WARNING! Read (his section first. Fallure (o carefully follow
these instructions could result in permanenti injury or loss of life.

A. General Informaltion

TRADE NAME [COMMON NAME, SYNONYM): CAS NO.:  T5-45-6
Refnigerant 22, Freon 22, Genemon 22, COTHG.: UN 1018
Fluorocarbon 22, CFC-22, R-22

CHEMICGAL HAME: Chlorodifluoromethane or monochlorodifluoromerhans

FORMULA: CHCIF,

MANUFACTURER'S ADDRESS: (MAILING) (LOCATION)

Racon Inc. Racon Inc,
P.O. Box 198 6040 S. Ridge Road
Wichita, KS 67201 Wichila, K5 67215

CONTACT: ISSUE DATE: LI/18/85

Vice President of Manufacmuring REVISED DATE:

(316) 524-3245 or
{B00) 835-2916

For Emergency Medical Information; Call Collect (415) 821-5338 (24 hrs.)

B. First Aid Measores

Inhalaiion --- Yapor contac( --- pnmary route of exposure. If inhaled, remove w [(resh air.
Keep warm and at rest. If breathing is difficulr (labored), give oxygen, If not breathing, give
aruficial respiralion and check for pulse. If no pulse, siart CPR (cardiopulmonary resuscita-
Lion}. Do Nol pive siimulants {adrenaline, epinephrine or hand-held asthma aerosols). Call
911 {if available) and a physician. Keep paient a1 rest for 24 hours aller overexposure. No
long-term effects are expecred.

Eyes and/or Skin -« Vapor conlacl ---  flush with fresh water for at leasi 20 minules.
Liquid contacl ---  flush exposed area with Jukewarm warer or oth-
erwisc warm skin slowly. Frostbite is probable.
Treaw accordingly. Call a physician,

Ingestion --- Liguid --- not probable — if ingesied however, keep patient calm, if consciouvs,

and gel 1o a physician immedialely --- frosibite is probable, indicated by necrosis of lips and
longue (conlacted lissue), blanching ol skin, pain and tendemess. Warm skin slowly.

7192 Turbo Refrigeraling Company 17



WARNING! Read this section first, Failure to carefully follow
ihese instructions could resull in permanent injury or loss of life.

C. Hazards Information
TOXICITY AND HEALTH
EXPOSURE LIMITS: TLY 1000ppmivol) (8 hr. TWA)  STEL 1250ppm{vol)

ACUTE EXPOSURE EFFECTS:

Inhalation --- CFC-22 is relalively non-loxic following acute exposure, Allhough no long-t2rm
comprehensive smdies have specifically investgaled acule overexposure of humans to CFC-
22, experience indicates the cardiovascular and respiratory systems are the primary systerns
affected. Abuse (inrentional inhalalion) has cansed death, Human exposure o high concen-
trations (e.g. 20%) may cause confusion, lung (respiratory} irritalion, retnors and perhaps
coma, bur Lhese effects are generally shod lived and reversible wilthoul lale afrereffecis when
removed 1o fresh air. LCsp values for rats and mice range from 277,000 to 390,000ppm(vel)

over varying time periods ol 15 minutes 1o 2 hours. High atmospheric concentrations of
CF(C-22 produce snmulalion and then depression and finally asphyxiation.

Ingestion --- now prebable, al ammospheric pressure, liquid CFC-22 boils ar -41.4° F (-40,8° C).
Freezing and severe ITostbile of contacied dssue will resell.

SKin --- coninct of vapor CFC-22 with skin or eyes should nol ceuse injury. Contacl of liquid
CFC-22 will result in freezing and frostbite of conracted tissve.

Note: Human Poisoning Potential --- Sniffing of flucrocarbon propellants for their intoxi-
caling elfecis has produced over 100 deaths. Fluorocarbons exhibit very toxic properties (as-
phyxiation, cardiac arthythmia) when snilfed; however, because of variations in response, il
is dilficull o predicl which symptoms will be exhibiled fellowing exposure. Ii is possible
that individuals with heart or respiratory disorders may prove especially susceprible.

SUBCHRONIC/CHRONIC EXPOSURE EFFECTS:
Crverexposure by inhalauon of various animals to 46,000ppmivol) --- 50,000ppm(vol) of
CFC-22 for 8 days to 10 months cansed alierations in body weight and physiological endu-
rance, and aflecred the lungs, cenrral nervons system (CNS), hear, liver, kidneys and spleen.
No information was found conceming effects on humans.

CARDIAC STUDIES:
CFC-22 inhaled al concenmations ol 50,0{0ppm and above has been shown 1n Lesis on dogs
Lo sensitize the heart o exogenous (outside 1he body) edrenaling, resulling in serious and
sometimes [wial imegular hean beats (cardiac arrhylhmias).

CARGINGGENIC POTENTIAL:
A lifetime inhalation swdy on rals and mice was performed by ICL Lid, (UK). The resulis
from this rest showed no effects on either rais or mice op o 10,000ppm(vol). Al 50,000ppm
{vol), CFC-22 waz weakly carcinogenic 1o the oldest male rais (exhibiting a low incidence of
fibrosarcoma in Lhe salivary gland). The signihcance of this finding is queslonable. No ab-
normal incidence was found n mice of either sex or in female rais al 50,000ppm(vol). No
oiher (indings of biological signilicance were made.

TERATOGEMIC POTENTIAL,
Teratogenic sindies on rals and robbils showed an incrensed incidence of absence of eyes in
rat femses ar exposure levels of 50,000ppm. (CFC-22 exposure occurred from the 6ih o
15th day of pregnancy). There was no ellect on rabbiis or their offspring al this level. There
was no evidence of other overt feral abnormalilies,
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WARNING! Read this section first. Failure lo carefully follow

these Instructions could resull in permanent injury or loss of Hife,

FIRE AND EXPLOSION

E.

Nonflammable and nonexplosive. One documenited incident has been reponied where an ex-
plosion occurred during (he weld repair of a compressor shell which apparently conrained a
30-50 mixiore of air and CFC-22. Al high lemperatures (1170° F, 632° C) under favorable
laboratory condilions, CFC-22 is capable of forming weakly combusiible mixtures with atr,
Formation of combuslible mix(vres, under practical conditions, even al higher temperatces,
15 extremely unlikely and the fire hazards of CFC-22 are very small.

Precautions/Procedures

Do not breathe vapors. Avoid contact with-eyes, skin and clothing. Wear protective clothing
including goggles and cloth-lined rubber gloves. Not for food, drug or cosmetic use.

Store and use with adequate vendlation. Mever use in a closed or confined space. Lotcal ex-
haust may be necessary to reduce concenmations below TLY (1,000ppm). Store in cool place
{<120° B).

When fighting fire near or involving this produgt, use self-coniained breaching apparatus. If
CFC-22 contacts open flames or extremely hot metal surfaces, il may decompose 10 form HF,
HC] and traces of carbonyl halides (i.e., phosgene}.

In the event of a spill or leak, keep upwind. Ventilate enclosed spaces until gas is dispersed.
Do not smoke or operate internal combustion engines in immediate vicinity.

CFC-22 is shipped and slored as a liguefied, compressed pas under pressure.

Personal Protective Equipmenl

Respirnlory prolection is not needed if concentrelions are conolled. If concentrations ex-
ceed TLV (1,000ppm), nse an approved respiralor [or organic vapors. In very high concen-
tralions, self-contained breathing equipment should be nsed.

Proleclive clothing should minimize exposed skin and include poggles, a full fuce shield if
splashing is possible, and cloch-lined rubber gloves.

Physical Data

CF(C-22 is a gas at normal condilions of 77° F (25° C) and 1 aim.
Molecular weight 86.5
Boiling Poini (1 aum}) -41.4° F (-40.8° C}
Vapor pressure @ 77° F (25° C}i5 136.7 psig
Vapor densily is 2.76 Ib/fi3 @ 77° F
Specific gravity of vapor (air = 1) 3.08 @ 1 atm and 77° F
Specific gravity of liquid (water = 1) 1.20 @ 77° F
% volatile @ 77° Fand 1 atm  100% (vol)
Solubiliry in water (% wi1) 3 gm/l
Soluble in aceliong, ethanol and chloroform
Appearance --- colorless liquid and vapor
Odor --- very slight ethereal odor 10 odorless
792 Twbo Refrigeraing Company 19



WARNING! Read this seclion first. Failure (¢ carefvlly follow

these Instructions could result in permanent injury or loss of life.

G. Reactivity

CFC-22 is stable and relatively nonreactive. Ii is incompatible with cerain ¢lasiomers, alkali
or alkaline earth melals, powdered aluminum, zinc, beryllivm, elc. The Manufachring
Chemists Association (MCA} rported, 1/4/67, (hat indusay experience shows that alkali and
alkaline earth merals {i.e,, sodinm, potassium and barium) in their free mewllic form may
react violently with fluorocarbons. The MCA also noled that since malerials become more
reactive when finely gronnd, metals such as magnesium and aluminum in the powdered form
may also react, especially ar high emperatures. CFC-22 may decompose into HF, HC and
carbony! halides {i.e., phosgene)} if conlacied wilth open flame or exwemely hol metal surfac-
€3.

H. Environmental
No informalion found.
Disposel of waste marerial or residue may be subject 1o Federal, Siae or Local regulauon.

Consnl with appropriale regulatory agency before discharging or disposing of wasle materi-
al. Before mensporiing waste malerial, see U.S. publicaiion 49 CFR. Section 172

I. References

American Conference of Governmental Industrial Hygienists {ACGIH), Documentation of
the Threshold Limir Values, 4th Edition, B7-88 (19807,

Parry's Industrial Hygiene and Toxicology, 3rd Revised Edition, Vol. 2B: Toxicology, 3094
(1981).

Litchfield, M. and Longstaff, B., The Toxicological Evaluation of Chloroffucrocarbon 22
(CFC-22), Fd Chem. Toxic, Vol 22, no, 6, 465-475 (1984).

Sand, I. and Andrijesk, D., Combusnibility of Chiorodifluoromerhane, ASHRAE Journal, 18-
40 (May, 1982}

Meeks, R., unpublished review of publicly available literaiure, U. of Alabama --- Birming-
ham {Sepiember, 1985).

duPoni, unpublished review, Haskell Laboraiory (March, 1984).

While the mmformation contained herein was derived [rom sources believed 1o be reliable,
TURBO neilher expressly nor impliedly warranis the information is accurae end complere and
assumes no responsibilily for same. The dala is provided solely for your consideration and
investigalicn.
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WARNING! Read this sectlion firsl. Failure to carefully follow
lhese instructions could resylt in permanent Injury or loss of life.

jal Saf
Produnet: Refrigeration Oit Suniso 3GS and 4GS N| 4 - exirame Fira Raactivily
F |3 - high
P| 2 - maderals
Section 1. A1~ sl

0 — insignificant Toxicry

Manulacturing Division or Subsldiary: Sonnebom Division

Addrass (Number, Strast, City, Stale, Zip Gode): P.O. Box 308 Grema, Louisiana 70053
Emergancy Telaphone (Manwfaciurer), 1-504-366-7281

Chemical Nama or Family: Refined Mineral Oil

Formute: A mixrure of liguid hydrocarbons refined rom petoleum,

Section II. Chemical and Physical Properties

Hazardous Decomposition Products: Upon combuston, CO, and CO are generated.

Incompatibility (Keep Awey Fram): Stong oxidizing agents such as chromic acid, hydrogen perox-
ide and bromine.

List All Toxic and Hazardous ingredients: Mone

Form: Viscous liquid Oder: Petroleum
Appearanca: Clear liquid Coler: Amber

Specilic Gravity fwalar = 13: 0.91 @ 15.68°C Boiling Point: >503° F (>260° )
Mehing Point: NA Solubility in Water: Insoluble
% Volatlle {by weight %): Negligible Evap. Rate: Negligible
Vapor Pressura [mm Hg al 20° G <0,0001 Vapar Density {air= 1) =10
pHAs Is: NA

Stong Acid a

Stong Base o

Stable [

Unsable Q

Viscosily Sus at 100°F: <100 O 100or> N
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[ WARNING! Read this seclion first. Failure to carefully follow
these insiructions could resull in permanent injury or loss of life.

Sectlon IT1. Fire and Explosion Daia

Speclal Fire Fighting Procedures:  Wear self-conlained breathing apparatvs, Waler spray is an un-
suitable extinguishing agsnt.

Unusual Fire and Explosion Hazards: None
Flash Point (Method Used): ASTM D-92 >300° F (>150° C)
Flammabla Limits %: NA

Extinguishing Agents: B Dry Chemical m 20,

O Walerspray B Foam
B Walerfog B Sand/Earth
 Orher

Section 1Y. Heallh Hazard Data

Parmissable Concartrations {air): 5 mg/m3 mineral oil mist (OSHA).
Eflacis of Ovarexpose: Prolonged conlact may cause minor skin imitation.
Tosicological Proparties: NDA
Emergancy First Ald Progedures:
Eyas; Flush wilh large amounts of waler [or at Jeasi 15 minutes. If redness or ir-
rilation persists, contact a physician.
Skin contact:  Wash with soop and waler,
Wash clothing beflore reuse.
Inhalatlon: None normally requirad.
it Swallowed:  Call a physician.
Section Y. Special Protection Information
Wentilalion Type Required (Local, Mechanlcal, Speclaly: NA
Respiraiory Proteciion (Specily Type): NA
Proteciive Gloves: (hl resistani rubber

Eye Pretection: Chemical splash goggles

Chiher Protective Equipment: Bubber apron
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WARNING! Read this section firsl. Failure lo carefully follow
these Instructions could resull in permanent injury or lass of life.

Section VI. Handling of Spills or Leaks

Procadures for Glaan-up:
Stop leak, dike up large spills. Use inen absorbeni maierial such as earih, sand, or ver-
miculite for clean-up,
Wasile Disposal:
Dispose of in accordance with Local, State, and Federal govemmen! regulations,
Section ¥II. Special Precautions
Precauiions Lo ba Taken in Handling and Storage:
Avoid exposure Lo heat and flame, Protect against eye and skin contact. Wash thoronghly
afler handling.
Section VII. Transporiation Data
Unreguleted by D.O.T. W Regulalad by .OT. O

Transponation Emergancy Informetion: CHEM TREC 1-800-424-9300

U.8. 0.O.T. Proper Shipping Name: NA t).5. D.C.T. Hazard Class; NA
LD, Number: NA
RO NA Label(s) Aequirad: NA

Freight Clasaificallon: Peroleum Oil NOIBN

Spedal Transporlation Notes: NA

Seclion IX, Comments
CAS #64742-52-5

Signeturs)
Talkephane:
Ravisipn Date:
Suparsedas:
Tille:

Dale;

Sanl Ta:

TURBO believes Lhe stalements, wechnical informanon and recommendalions contained herein
are reliable, bul they are given without warranty or puaranies of any kind, express or imphed,
and we assume no fesponsibility for any loss, damage, or expense, direct or consequential, aris-
ing oul of their use,
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WARNING! Read this seclion first. Failure Lo carefully follow
{hese instructions could resull in permanenli injury or loss of life,
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WARNING! Read this sectlon firgt, Fallure (o carelully follow
" these instructions could resull in permanent injury or toss of lile.

Safety Lockout Procedure
Effectlve November 1, 1989

A JXX2 A XXX AR AAIA AR AN R R XA R R AR R R A0 N XX J B

L Eurpose

The purpose of this procedure
is 1o prevenl injury andfor
death to personnel by requir-
ing that cemain precaurions
be raken before servicing or
repanng equipment. 1t has
been developed and imple-
mented so as Io comply with
29 CFR 1910.147, of the Oc-
cupational Safety and Healih
Act, as amended.

These precautions include:

1. Shuuing off and locking
oul electrical power.

2, Releasing pressure in
pneumatic and hydraulic
Syslems.

3. Effectively isolating those
portions of equipmen) and
machinery that are enerpy
intensive and are being
serviced or maintained.

IL Scope

This procedure includes those
employees whose dulies re-
quire them to do mainienance
work on power-driven equip-
menl. It covers the servicing
or mainienance of machines
or equipment in which the
unexpeced energization,
slart-up or refease of siored
energy could cause injury.

IIL Supervisory
R ibili

It iz the responsibility of all
supervisors  having contacl
wilth such operatdons Lo:

A.Instruct all affecled em-
ployees as to the conlent
of this program.

B, Ensure compliance with
this procedure.

1V, Safely Locks

Safery locks and keys will be
issued to designared employ-
ees. Locks end keys must be
relumed (o the plant manager
when an employes wanslers
to another assignmenl or Ler-
minates his employment.
Safety and supervisory per-
sonngl shall have access 1o
master keys f[or prolecrive
locks, and under certain con-
molled condinons, be availa-
bie to assist in the removal of
safety locks.

Safery locks are painied yel-
low for electricians and red
for maintenance personnel.
These locks are 0 be used
only [or locking oul machin-
ery, looling, and equipmen!
described in this procedure.

Y. Safety Department
Responsibllity

It is the responsibilicy of the
Sefely Coordinator o inspect
the planl on a penodic basis

to ensure compliance wilh
this procedurs. If i1 is deter-
mined (hat this procedure is
nol being complied with, im-
mediare corrective action will
be iniriated. Wherever possi-
ble, such action will be 1aken
in conjunction with the first-
line supervisor;, however,
higher level management per-
sonnel will be involved il the
violation is of a serious or re-
petitive narure.

¥1.Rules and Regulations

The following rules and regu-
labons have been eslablished
and are mandated:

A. Any elecirician or mainte-
nance person whase durics
require Ihat he or others be
exposed 10 the hazards of
elecmical shock or moving
equipment, must perform
those dulies in a safe and
UACOMPromising manner,
The [ollowing steps our-
line such precaubons:

1. The employee must
understand the
equipmem with which
he is working and ils
hazards.

2. When working wilh
electrical equipment
where the accidental
starting of such
equipment or release of
stored energy would
¢reale g hazard, the

employec musl tum off
all power 1o Lhe unjt or
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WARNING! Read this seclion firsl. Failure to carefully follow

these instructions could result in permanent injury or loss of life.

an h

one of (he supervisor,

3. In instances where
multiple circuits are in a
circuil breaker box, an
allaching mechanism
will be placed on the
ourside of the box 10
allow that box to be
locked our and prevent
the door from being

opened.

B. Each employee who per-
forms ihe dulics pre-
scribed above will be pro-
vided with an individual
salely lock and one key.
If more that one employee
i assigned 10 a task, gach
employee is required 1o
place his own lock and tag
50 the conirols cannor be
operaled, even though an-
other person may have
compleed his own task,
and remave his own lock.

C. If the equipmenl! controls
are 50 Jocaled that only
one lock can be accommo-
daled, a special allachment
thal eccommodales several
focks must be pzed. This
atlachment will be issued
to all designated employ-
£as.

). Should an employee be -
quired o work on another
piece of equipment and
need o leave his lock on
the presenl equipment, an-
other lock must be ob-
tained from the plant man-
ager,

E. Should it be necessary 1o
operale a piece of equip-
menl which 15 locked our,
avery elfor should be
made by supervision 1o lo-
cale the employee whose
lock is on Lhe equipment.
Il that employee cannor be
located, the supervisor
may oblain a master key
for the lock. The supervis-
or must personelly assure
himself 1hat i is safe (o re-
move the lock, The lock
should than be relumed 10

the proper employee.

Thi I I

used with exreme caylion
There is danger chal Lhe
employee imvolved will re-
lucn thinking that the ma-
chine is still locked out,

when it has actually been
lurned back on.

E. If & machine is lecked out
and il is necessary o leave
the area, recheck the lock
upon Teturning to make
sure Lhal the mechine is
still locked o While so-
pervision will make every
atlempt 1o avoid the re-
moval of locks, there may
be silualions when il must

be done. This recheck s
for your profection,
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G.11is somelimes necessary
to operzle squipment for
purposes ol esting or
making adjuzsimems prior
to the achzal completion of
the work, I 1s recognized
that eleciricians must work
oa live circuits from ime
L time, particularly when
trouble-shooting, bur gx-
freme caution musi be
used under 1hese circum-
siances. Never work alone
when changing live wir-
ng.

¥IL Quiside Contractors

Whenever outside servicing
personnel are o be engaged
in acrivities covered by Lhe
scope and application of this
lockout and 1ag procedure,
such personnel are Lo be in-
fomned of this procedure by
the person responsible for
their work activity and are Lo
direct them 1o follow its re-
quirements. Failure to do so
shall require thal they do not
be permited 10 continue
warking in the planr.

¥IIL Enilure To Follow
Brocedures

These procedures have been
developed to prolect employ-
ees from serious injury. I is
necessary that all employees
follow them, Those employ-
ees not complying with the
provigions in this procedurs
will be snbjeci 1o disciplinary
action, vp o and including
discharge,
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DISCONNECTING POWER & LOCK OUT

Turbo Refrigerating Company
insists that disconnecting
and locking out the power
o the motor driving the

unit provides the only real
protection against injury.
Other devices should not be
used as a substitute for
locking out the power

prior to removing guards,
covers, or other safety devices.
Turbo warns that the use of
secondary devices may cause
employees to develop a false
sense of security and fail to
lock out power before
removing guards, COVers,

or other safety devices.

‘This could result in a

serious injury should the
secondary device {ail or
malfunction.
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these insiruclions could reselt in permeanent i

Read Salely Section before this seciion. Failure to carefully follow
ki njury or loss of life.

» » INSTALLATION & PRE-START-UP “ ‘b

To inswall and prepare 1he
TURBO® icemaker for oper-
aron, you will need 1wo fo
[our people whose skills in-
clude mechanical, welding,
and plumbing capabilities as
well as a qualified electrician.

This section Includes insimic-
tions on site preparalion, in-
stallation, and connection of
your lcemaker, Your icemak-
er has been iesled and in-
specied at the faciory prior 1o
packing and shipping. The
general inglallation sequence
is as follows:

1. Sire Preparation

2. Delivery Inspection

J. A. Hoisting Or Moving

B. Mounting And
Leveling

Steel Platforms For

Elevated Installation

Ice Discharge Opening

Transidon Chuiles

Refrigerant Piping

Elecriral Connecliong

Waler Connections

Aligning Reciprocating

Compressors And

Moors

10. Tesung Relrigeration
System For Leaks

11. Evecualing The System

12. Charging The Unit With
Refrigerani Oil

13. Refrigerani Charging

14. Air-Cooled Condensers

15. Evaporative-Cooled
Condenszers

16. Waler-Cooled
Condensers

17. Siandari Prehealer Kits

18. Alternate Prehealers

19. Winierzing

20. Pre-Sian-Up Checklist

21. Sun-Up Checklisi

w@®Ns e

REQUIREMENTS

IMPORTANT

Pay speclal attention Lo any
bold print or boxed in para-
graphs Following thia in-
formalion 1s essenlial for a
safe, efficient insiallation
and operation,

To Heln You Get
Staried

* Read insirucuons com-
pletely belore insrallation.

» Gather all required 1ools.

Esrablish rhe fronl and
rear, and the left and right
of the icemaker by facing
the ice discharge opening
(see Figure 3-1, Figure
3-2, and Figure 3-3).

— The motor/compressor
or semi-hermenc
compressor, condenser
(SC models), waler
putnps, and breaker bar
drive(s) are localed
under the ice slide in
Lthe lower evaporalor
section.

Moie;

On the 60 ton mode!,
the motor/compressar
sets and condensers on
the 5C mode] are
localed oathoard as
shown in Figure 3-3,

— Access to the
equipment under the ice
slide is [rom Lhe rear

through removeble
panel on the lower
porrion of the ¢abinet.

Access 1o the
evaporalor section and
EvapOorator piping is
from Lhe rear. Doors
are provided on Ihe
upper portion of the
cabinet for this purpose.

Standard configuraiions
for SCA and SCE
models include an
outheard exiension of
the frame on which the
air-cooled or
evaporalive condenser
is mounted. This
equipment is located on
the right when you face
the ice discharge
opening{s) (unless
otherwise specified).

Mote:
A Telt-hand version is
available as an option.

On 10 ron angd smaller
models, ootboard
equipment is localed al
the rear, gs indicated in
Figure 3-1,

The control panel is
always located on the
rear and on the right
end as you face the ice
discharge. On 60 on
medels, wo separare
enclosures are monnted
on the ouiboard seciion
[or the compressor
MOTOT SIATTETS.
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MNaole:

Cn 30 and 40 tom
models with reduced
voltage siarters, a
separale Ihree-phase
enclosure is localed on
the rear (il corner).
This enclosure is for all
MM OT SIaTiers
{compressors, breaker
bars, waler pumps).
Refer (o Figure 3-2 and
Figure 3-3,

Field wiring
conneclions for
elecirical enclosures are
made al the locaion
mdicaled for the conirol
panel and/for
threa-phase panzl.

— Waler conneclions
{make-up and
condenser {or
warer-cooled models)
are (ypically on the lell
or cighi end. Reler 1o
the dara sheer for the
model supplied lor the
exacl locaion.

— Access openings 10
breaker bar and ice
gizer bearings and
adjustments are located

on both ends of the unil

On larger models (30
ton and up), additional
aCccess openings are
provided on the rear.

Warter supply and
defrost wbes are
accessable from the lel
and right on 10 tcn and
smaller models and
from the fron! and rear
on 15 ton and larger
modals. (Access [rom
the 1op is normally not
required, Removable
roof panels are provided
and 2 minimum
clearancs space of 36"
above the unil i§
recommended for
service or change out of
water lubes.)

— The ice discharpe
opening onsi be
covered by a discharge
rransidon chute or other
suitable guard o
prevenl access 1o the
breaker bar mechanism
located mside. This
cover i3 firld installed
by others.

WARNING

Failure to install a cover or
guard over Ihe ice dis-
charge opening(s) could re-
sull in serious injury or
death. Failure o carefully
follow these instruclions
could resull in permenenl
injury or loss of life,
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Read Safely Section before Lhis seclion. Failure (o carefully follow
these instructions could resull in permanent injury or loss of life.

Helpful Hints

Record whe serial number
localed on the conrol
panel [or reference when
contacling TURBO for
paris Ot service,

The relrigerant piping and
valves for the evaporalor
are localed behind the
access doors on the left
side for 10 ion and smalier
miedlels and on Lhe rear for
15 10m and larger models.

Adequale space must be
left around all sides, ends,
and the Lop of the
evaporator {or service
ACCESS.

Do nol run piping andfor
conduit across the wp ol
the unit {Lhis would limic
the ability 10 remove the
reol panels for access to
the warer distribulion
Sys[ems}.

Check the lecalion of all
conneclions belore setling
the unit in place,

Always remember -
SAFETY FIRST I
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Reud Safety Section before this section. Failure o carelully [ollow
{hese instructions conld result in permanent injury or lass of life,

LEFT
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DUTEOARD SECTHON
PCEMMEE A EVAPCRATOR BECTIONS)
MOTOR, COMPRESSOR, ETC,

Y h R b v bt b vk

ICE DISCHARGE CPEMIMSE
FACONT NOTE:
[ﬁ:) MININUKN 3 CLEARAMCE RECOMMENTED ANCLUND
ALL SIES nME TOF FOR SERVIDE

Figure 3-3 Typical Icemaker Layoul (C-Series — 60 Ton Model}
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d Safely Seclion before ihis section, Failure lo carefully lollow
these insiructions could result in permanent injury or loss of life.

To install the icemaker, you
will need two 10 four people
whose skills include mechan-
ical, welding, and plumbing
capabilities as well as a quali-
fied elecmcian. The lollow-
ing is a list of tools required
for safe erection and assem-
bly of the icemaker:

L L] L L] L} L] L} - » - - - - - - L) - - *

TOOLS

Wrenches and sockets (a full sevup 101 138™)

Phillips (not eross-point) and standard (slotied) screw
drivers

Leve] {four feet long)

Tape measure (filty fect long)

Pry bar

Chait hoists {one lon} or two "come alongs" {1000#)
Allen wrenches (sizes 1/8" to 1/2™)

Chains {iwo - 3/8 inch, minimum - 1en feel long)

Arc welder

Amp probe

Voliage Lasler

Conlinuity tesier

Framing square

Forklifl or crane

§" and 12" adjusiable wrench

Channel-lock pliers

MNeedlenose pliers

Wire cuiter and stripper

Hand operaled refrigerant oil pump

Poriable vacuum pump

Magneric mounr dial indicater {compressor alignment)
Relngerant pauge manifold ser with hoses
Oxy-acelylene brazing set-up with various brazing and
culing tips (primarily for SCAR and SCER models where
field installadon of refrigeran! piping is required)
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Read Safely Section before this section. Fallure to carefully follow
these instructions could resull in permaneni Injury or loss of life.
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IMPORTANT

Next to the seleclion of Lhe
proper equipment for the
applications, the most im-
portant pre-delivery task is
the job site preparation for
the installation of the ice-
making equipment.

Installations using concrete
pads fabricaied al the jobsile
must ensure what Jocation and
construction of rthe pad is di-
mensionally and stuclurally
compatible with (he icemak-
er, and owverall sysiem re-
quirements.

The following guidelines
should assist in properly pre-
paring for installation of the
TURBO supplied equipment.
Questions concerning  site
preparation should be dis-
cussed with a qualified TUR-
BO dismbutor or TURBO
applicalion engineer.

Logation

The icemaking equipment
may be inslalled indoors cor
ouldoors. See general re-
quirements for each installa-
tion below. Ouidoor insialla-
lions may require optional
winterizing kils, Considere-
fion should be given o pro-
viding a cover over the con-
trol panel area to provide
shading from direct sunlight
(overheating) and to permit
safe access during all types of
wealher conditions,

1. SITE PREPARATION

Indoor Installation
General Requirements

= Accesa by e forklifi or
overhead hoist should be
provided 1c Ihe equipment
room for removal of large
components such as com-
pressors and motors.

« Insiall the icemaker in an
area where the ambient
remperalure does nol fall
below 40G°F or nse above
10(°F, The evaporalor
(freezing) compartment of
the unir 1s insulated
apainst excessive heat in-
filiration. The machinery
cormpartmenl is designed
1o provide ventilation (or
the machinery end molors.
Auxiliary heating may be
required Lo maintain the
equipmenl above 40°F
during shut-down 10 pre-
veni damage 10 compo-
nents containing waler.

+ Venilation of Lhe room is
required to remove the
heat generaed by the mo-
tor/compressor assembly
(if supplied), and refriger-
ant in case of a re[nperant
laale.

« Il located nex! Lo offices
or residential areas where
nolse may be objectiona-
ble, consideration should
be given to noise abarte-
ment in the equipment
TOOM.

Rend Safely Section before this section, Failure Lo carefully follos “

these instructions could resull in permanent injury or loss of life.

« Adequate water supply
and drainage must be
available. Refer to step & —
Water Conneclions ¢n
page 61.

» Contro! of waler inside the
room (resuliing [rom wa-
1er supply line miplure)
should be considered.

« Adequare lighung for ser-
vice work:

- Around the 1op of the
unit for cleaning the
water dismibution sys-
Temn.

- In front of the evapora-
tor access doors for
valve adjustment and
observation of unit op-
graton.

- Above and around the
engine comparnimasat 10
check operalion and ob-
SErve COmpressor crank-
case oil levels,

- Above and around the
elecrrical control panel
and three-phase panel.

Note:

The Natiomal Eleciric Code
requires a minimum ol 36"
clearance in front of the elec-
mical enclosuras. Srale or lo-
cal codes may Tequire add-
ticnal  clearance. The
coniraclior is responsible for
ensuring thal all equipment i3
inslalled in accordence with
all local, stare, and madonal
codes.
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Read Safety Section before this seclion. Failure to carefully follow
these instructions could result in permanent injury or loss of life.

+  Adequale access Lo the
squipmeni room should be
provided for service and
inspection. Provide means

ol logking access doors.

*  Access o and removal of
compressors, condensers,
breaker bar, and waler
pumps should be consid-
gred in equipment Toom
layout.

« Strainers are provided on
the inlel warter conneciion
1o prevent clogging of the
waler pump impeller and
waler distribution system.
Access for regular clean-
ing should be provided.

» Adequale space should be
allowed on all sides and
Lthe top for cleaning and
service.

Noie:

TURBO recommends a mini-
mum 36" clearaace around
all pans of the equipment for
ser¥ice and maintenance ac-
cess. The waler distribution
system located in rthe wp of
the evaporalor seclion re-
guires 36" minimum clear-
ance for cleaning.

+ Provisions for interfacing
icemaking equipmenl with
efuipment or components
located putside the equip-
MEnt mom (emols con-
densers, heat exchangers,
eic.} should be provided

» Provisions for routing
safely relief valve vent
lines Lo safe discharge lo-
cadon{s) should be provid-
ed.

Outdovor Insiallation
(zeneral Requirements

In general, the same require-
ment: exist for outdoor in-
srallations as indoor insialla-
lions. In additien, Lhe
following faciors and require-
ments should be considered
for putdoor insiallalions;

» Covers should be provided
over the electrical control
panei and three-phase pan-
el 1o prevent direci expo-
sure 10 sunlight. Owver-
hearing of the electrical
panels could resull,

» Provisions shounld be made
for either permanent or
lemporary covering of the
engine compariment and/
or evaporator section dur-
ing all wypes of weather in-
cluding rain, sleet, snow,
and gusting winds so that
service and rouline main-
tenance ¢an be performed
wilhout regard 1o oulside
conditions.

* A source of heat will be
required [or all vessels,
pumps, OT COMPORENIS
conlaining walger o pre-
venl freeze-up during
shul-down in low ambient
{below 40°F) condilons.

» Provigions mus! be made
for access 1o the equip-
ment with fork lilts,
CTanes, or orher service
equipment during all types
of wearther condilions (ie,
paving up to equipment
when surrounding area is
muddy, sic.).

14 Turbo Reldgeraing Company 7192

*  Access o ladders, siair-
ways, and steel plaiforms
should be limiled during
icing or other inclimale
condilions, which could
resule in personal injury
due 1o hazardous and slip-
pery conditions,

* Adequare fencing should
be provided argund insial-
larion lo prevent access by
pnavthorized personnet,

* Adequale waming labels
and signs should be pro-
vided around the equip-
ment installation (rafer 1o
sechion 2 — Salely on page
i1} to limil eccess by au-
(herized personnel only.

Congrete Pad

Il the icemaker is 10 be
mounted on a concrele pad,
the surface of the pad musr be
leve! to within 1/4" or shim-
ming must be provigded under
the unit 10 ensure that il is
level and properly supporied.
When shimming iz required,
use caution lo- preven! long
unsupported spans under the
structural base fame of the
vnit. See Grouting Guide-
lines on pags 49.

IMPORTANT

Failore (o Jollow these
guidelines could result in
excessive equipment vibra-
tion or uneven water disiri-
bution over ihe evaporalor
plales.
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these instriclions could result In permanent injury or loss of life.

“ Read Safety Section before this section. Failure to carefully follow
—_— ——— = — —

All self-conlained unils are
thoroughly inspected and
zsted al the faciory to assure
shipment of a mechanically
sound piece of equipment.

Inspect the unit thoroughly
upon arrival at the installation
sile to check for any ship-
ment datnage.

Report any damage 10 the
ransporalion company im-
medierely so that an author-
ized egenl can examine rthe
icemaking equipment, deter-
mine the exient of rthe dam-
age, and jake Ihe necessary
sleps 1o reclify the claim
withour costly delays. Notify
TURBO of any claims made.

TURBO® icemakers are
shipped on "air-ride" trailers
1o ensure that the equipmen)
artives in the besl possible
candition, Accessory equip-
ment is shipped by common
carrier.

Delivery Inspeclion
Checklist
Panels

« Inspect all panels lor
damage,

» Check hardware on penels
and door hinges.

« Check all deer handles.

+ Check roof panels and
rocf panel sealing srips.

2. DELIVERY INSPECTION

= Make sure all panels and
doors are on the
equipment or shipped
loose wilh the equipment,

Loose Equlpment
And Crates

* Open all crales and boxes
shipped with the unit,

* Verify all loose parrs and
Crales versus Compensnls
listed on packing slip.

» {heck all components,
boxes, or crates for

* Check all refrigerant
connecton stabs for
damages.

* Note location of all
connections and verify
against dara shees.

Warning Labels

« Check thal warning labels
are in place (refer 1o
section 2 — Salely on page
11} and that an installation
manual is available at the
jobsite.

damage. « If labels are not in place or
a manual is not available
Evaporator Plales al the job site, contaci
Turbo Relrigeraling
* Check the mounting of ihe Company immediately:
evaporator plates on the
mouniing channels for Turbo Refrigeraling
loose or damaged plates. Company
P.0. Box 396

+ Check the warter
distribulion mbes ai 1he
top of the evaporator
plates for damage and
proper atiachmentl to the
plates.

Valves and Piping

Denton, TX 76202-0396
Phone: 817-387-4301
Fax: B17-382-0364

Lifting Lugs/Pipes

* Check thal lifting lugs and
pipes are in place and in

proper condition for lifiing
+ Check for broken or equipmenl.
damaged wbes and piping
in Ihe evaporator and WARNING
&ngine compariment,
Do not attempt to hoist
Connectlons equipment if Jifting devices
To Equipment are damaged or missing.

* Check all elecirical
conneciion sbs {or
damages.

« Check all water
connecrion smmbs for
damages.

Failure to carefully follow
these instructions could re-
sull in permanent injury or
loss of life,
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Read Salety Section before this section. Fa
ihese Instructions could result in permanent injury or loss of life,

TURBO® Nameplale

» Locate the TURBOE
nameplate on the elecirical
conrol penel of the uml(s)
and record all of the
information [or future
reference,

* The TURBO® serial
number (localed on the
nameplate) should be
referenced in all inquiries
io TURBO.

« Remore= equipment
{condensers, eic.) and
optional equipmenl will
have Lhe same serial
number as the icemaker.

Nole:

If the remole equipment is
purchased separalely, they
will have a separale name-
plale and serial number.

Equipmenl

= Check equipment ordered
versus the purchase order
and TURBQ sales ac-
knowledgement form.
Repon any discrepancics
lo Turbo Refrigeraling
Company immediaiely.

40 Turbo Refrigeraing Company 7/92

ilu_re'tn carefully follow |

IMPORTANT

TURBO will provide guide-
lines and advice relative to
sizing, configuralion, etc. of
remote equipmenl supplied
by olhers with prior wrillen
notice of equipment detail.
TURBQ assumes no liahili-
ty for proper sizing or in-
stallation of equipment,
supplied and installed by
others. TURBQ will nol as-
sume responsibility for
proper inlerfacing, capaci-
iy, or installation of remoie
equipment by others,

000080 C00P00000000000R0000000COCCRCONRTOIOIONRDISIONNYS



Instruclions

The TURBO® icemaker
must be lilied by the lifling
lugs, eyes, or pipes provided
by TURBO. Please note chat
these lifting lugs, eyes, or
pipes are not intended 10 be
used for extended lifdng pen-
ods. Depending on the orien-
tation of the lifung means
provided, the use of a spread-
er bar and blocks mey be re-
quired (o protec! the exlerior
pancls, In some cases, re-
moval of certain externior pan-
els during the rigging opera-
lion may be required.

Figure 3-6 shows the config-
uration ol lifdng cyss on the
icemaking equipment ends.
This configurarion is nommal-
ly used on smeller units, The
use of blocks and spreader
bars are required w avoid
damage 1o the cabmeiry.

Figure 3-7 shows the lifting
pipes arrangement used on
larger units. The lifting logs
may be used by ruaning a
sling through the 3" pipes
which run through the unn.

S

D I X 3/
E.STFILIETUHAL L

BASE FRAAME il
DETAIL A

Read Safely Seciion before this sectlon. Failure o carefully follow
these instructions could result in permanent injury or loss of life.

JA. HOISTING OR MOVING

SPHEADERS

SLING

Zd

™~ BLOCHK

P

THIM-B232

LIFTING EYE

Figure 3-6 Small Icemgker Lilting Confipuration

2PAEADEAS

LIFTING SLING
OA CRELE

IGEMAKER r('ﬁlm“

SLING

[ BLOCK

LIFTIMNG PWPE g

{SEE OETAIL &)

Figure 3-7 Large Icemaker Lifting Configuration
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Figure 3-8 shows a larger
unit requiring middle support
during lifting.  Additional
lifting device(s) will be pro-
vided as required for proper
rigging {shown with lifting
lugs).

Figure 3-9 shows a unil and a
condenser mounted on &
common skid. The lifring
method is similar io thal of
Figure 3-7, except lifting lups
are used, Both spreader bars
and blocks are required in
this method.

SPREADER
BARH

Read Salety Section before this section. Fallure to carefully follow
these insiruclions could result in permanent injury or loss of life,

SLING

Figure -8 Large Icemaker With Middle Support

SPREADEA
o | EaR
LFTING 5IMG
OR GARLE
l ICEMAKER BLOCK
L LIFTINE 1L
Esmm‘rum
BASE FRAME
DETAIL A
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SLING

LFTIHG LG
OR PIFE

BLGGH

CONDENSER

Figure 3-9 Common Skid

LIFTING LG
|BEE DETAIL &)

[~ BLOCK

TaIM-g257

ICEMAKER

SKID
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Read Salety Sgctiﬂn before this section. Failure to carefully follow
these instructions could result in permanent i

njury or loss of life.

Figure 3-10 shows a typical
unit with an aircooled con-
deasing unii. This configura-
ton is typicel of SCA and
SCE models and ts the same
as Figure 3-8, excepl that lifi-
ing eyes are provided. Mulii-
ple spreader bars and hlocks
are required,

Hoisting Or Moving

If a unil is installed in a loca-
tion that requires the unit to
be lifted by means of a crane,
Turbo requires that the lifting
and/or slinging be done from
the bottom of the unit and
that the onit be kepl level
during hoisting. Do nol hoist

from one and  The lifting an-
gle shonld not exceed 20°.

Use a spreader at the top of
the unit to prevent the unit
panels from crushing. A com-
petent rigging and hoisting
contractor can handle the job
without danger or damage to
the unit.

Il a vmil has w0 be moved
along a [loor, road, driveway,
erc., use either pipes as roll-
ers or dolliss of sufficient ca-
pacity under Ihe unit,

IMPORTANT

Never lifl or sling the unit
with devices fasiened Lo the
top frame sitructure. Only
lift the unil from the lifiing

lugs, eyes, or pipes provid-
ed.

SLING

SPREADER
BAR

—= BLOCK

LIFTWEG EYE ORLLG g

Figure 3-10 Icemeker With An Afr-Cooled
Condensing Unii

The self-conlained waler-
cooled icemzker conmtains a
condensing unit located un-
der the ice slide inside the
evaporator cabinet (on all
models except the 60 ton,
which has the condensing
unit outboarded). The evapo-
rator and condensing sections
are located on 4 common
base frame provided with ei-
ther lifiing eyes, ligs, or
pipes. Before hoisiing, the
rigger musl ensure that the
load is properly balanced 1o
prevem lilling or ripping of
the unit. Tesi the load before
liing off the tuck or

ground.

WARNING

Hoisting or moving heavy
equipmeni should only be
done by compelent ripging
and hoisting contraclors.
Never allow personnel un-
der (he unit while il is in Lhe
air, Failure Lo carefully [ol-
low these insiructions could
result In permanent injury
or loss of life.
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Eves, Lngs, Or Pipes

Many icemakers built prior o
1992 do nol have lifting eyes
or lugs. This configuration is
typical on models with a pro-
duction capacity of 5 tons or
lzss and on all "Spacesaver”
models.  On these models,

the following lifting methed
should be nsed:

Hoistinpg Using A Crane
Refer w Figure 3-11.

1. Using a forklifl, hoist, or
crang, lifr each end of the
unit up and set on blocks.

2, Remove and discard Lhe
wood shipping skids on
which Lhe unir is shipped.

3. Once bolh ends are
securely set on blocks,
secure a flal strap or cable
nnder each end of the unit
(refer ro Figure 3-11).

WARNING

Use a board, rod, or some
olher suilable means to
push (he lifling strap or
cable under the nnil. Do
pot put hands, arms, feet,
or any pari of your body
pander the unit. Failure to
carefully lollow ihese in-
structions could resull in
pl:_armanent injury or loss of
life.

4. Secure each end of the
lifiing saps or cables 1o a
lifling cye ar bar.

5. Hoist the nail in place.
Set one end of the unit on
blocks 10 enable remowal
ol the lifling soaps or
cables.

6, Aler the lilling soaps or
cables are removed, il
the end (hat is blocked up,
remove the block, and sel
the unit in place.

Note:

Use a [orklifl or housejack
1o ralse the end of the unil
(refer o Figure 3-11).

7. Use a forklift, pry bars,
chain come-alongs, or
olher suilable device Lo
slide 1he unil inlo ils [nal
position.

Alternale Method
Using A Forkliflt

1. Wiih a forklift of suitable
lifdng capacily, pick np
the unit.

2. Remove the wond :
shipping skids atiached Lo
ithe icemaker base frame
and discard.

WARNING

Read Safely Seclion before this section. Failure lo carefully follow ‘

these insiructions could result in permanent injury or loss of life.

3. Sel Ihe unil in the desired
location wilh one end
blocked 10 ellow removal
of the forklif:.

4. Using the end of the lifting
forks, 1ilt (he end of the
unit thar i3 blocked and
remove the blocks.

WARNING

Use a hoard, rod, or some
other suvitable means lo re-
move the lifling strap or
cable Irom under the unit.

Do pot pul hands, erms,
feet, or any part of your
body under Lhe unit. Fail-
ure Lo carefully lollow Lhese
instructions could result in
Egrmanenl injury or loss of

e,

Do nol place hands, arms,
leet, or any part of your
body under the unit unless
it is securely blocked or
supporled with means
sniiable to prevent il from
dropping. Failure o
carefully follow  these
insiruclions could resull in
permanent injury or loss of
life.
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5. Secure {lemporarily) the
end opposite the forklift
using a chain, fastener,
lemporary weld, sic, 1o
prevenl movemenl of the
unit during step 6.

6. Lower (he forks 1o ground
level and back the forks
from under the unit frame.

7. Use the forklift or pry bars
10 slide the vair into ils
(inal position.

8. Secure the unir in place.




Read Safety Section before thls section, Failure to carefully follow
these instructions could resull in permanent injury or loss of life.

db qf A}
ICERARER |CEMAKES, E ] E ]
AR dp |
. ST o ieii T L omarme X qn qp
Steps 1 & 2 Step 3 Step 4

Step 5
=138
FLOOA MW
oA
EOLUNYRLENT
Siep 6
G EhMN T
Step 7

Figure 3-11 Hoisting lcomaker Models Without Lifiing Eyes Or Lugs
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Read Salety Section before this section. Failure to carefully follow
these instructions could result in permanent injury or lass of lfe.
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Read Salely Section before this section. Failure to carefully follow

these instructions could result in permanent injury or loss of life,

3B. MOUNTING AND LEVELING

Set and secure the unit on a
solid, level concrets pad or
sicel struclure, Refer 1o step
1 — Site Preparalion on pape
33 for additional delails.

IMPORTANT

It is imperative that Lhe ice-
maker be level along the
top (interface of unit and
ithe pad or sieel structure)
in both length and width,
Failure io level ihe mount-
ing inlerface of the unil in
both directions will result in
excessive shimming of the
icemaker when il is mount-
¢d on ihe pad or steel struc-
ture. Failure to properly
level the icemaker will dis-
lurb the waler llow patiern
over Lhe evaporalor plates
end may cause incomplete
coverage of the [reezing
surfaces.

Since shimming is required to
level the unir, use caudon to
prevenl  long  unsuppored
spans (greater than 30"
along the structural base.
Mechanical vibration or gas
pulsation from the condens-
g unit could produce unac-
ceptable vibrations resulting
in failure of components,
broken refrigerant lines, and
£xcessive noise.

Loose dirt, scale, and other
debris should bhe temoved
from the boutom of the unit
imerface prior 10 mounting o
the pad or sieel structure.

IMPORTANT

Units installed above grade
should be provided with rail-
ing around the steel platform,
ladders, or stairway access to
the equipment that conform
1o all local, siate, and federal
requirements,

WARNING

Access (0 (he unil should be
secured and limiled lo an-
thorized personnel only.
Failure (0 carefully follow
these instructions could re-
sull in permanent njury or
loss of life,

Use a level with a minimum
length ol forty-eight (48)
inches lo ensure a good in-
slallation.

Leveling (he icemaker may
require shimming. Long
spans and voids under the
struclural base of the unit
must be avoided to ensure
solid support of a]l structu-
ral members. Failure (o
follow (hese Insiructions
could resull in excessive vi.
bration, refrigerant line
breshage, compressor fail-
ure, and loss of refrigerant.

Units  installed &t  prade
should also be provided wilh
fencing if installed outdoors,
or in a room with limited ac-
CE58 10 prevent access 1o the
icemaker by wmauthorized

personnel.

On concrele pads, the ice-
maker 13 sacured Lo the Noor
with the szteel insens de-
scribed in step 1 — Sile Prep-
arerion or olher suilable an-
choring. The unirt base frame
should be welded to the steel
platform imemmitiently
around the entire base frame
or 10 the steel insents embed-
ded in 1he concreie pad.
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securing The Unit

There are several ways (o se-
cute the unil 10 the pad on
which it will rest. The an-
choring method used should
provide a securs installation
and conform 10 all local,
srate, or federal codes. Fig-
ure 3-12 shows a sieel inserr
placed in the pad on which
the unil base rame is sel. In
this configuration, the unit
bouom frame member is di-
rectly welded w 1he sizel in-
Sef.

Figure 3-13 shows bolis
which hold down a sieel plaie
which sacures the icemaler
o the pad. This conligura-
on eliminawes the need for
holes in the boltom smuctural
member of the unn for secur-
ing the icemaker

As a result of shimming 1o
level the uait, it may be nec-
essary 10 weld a stzel 1ab 1o
the base [rame as shown in
Figure 3-14 o anchor the unit
1o the concrere pad,

Nole:

The concrele pad must be
suirable for supporting the
weight of the unit with a full
water charge, all catwalks,
guard rails, ladders, miscella-
neous cquipmeni, and person-
nel. The unit musi be level
and properly supported under
the entire base [rame,
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Read Safety Section before this seclion. Failure to mr?u_lly follow
these instrictions could result in permanent injury or lass of life.

— ICEMAKER

ICEMAKER FRAME MEMBER

WELD FRAME MEMBER
T STEEL INSERT
CONDENSATE CURBING

[OPTIONAL)

BASE PAD

ToA-0220

STEEL INSERT

Figure 3-12  Icemaker To Concrete Pad
(Steel Insert)

g —— ICEMAKER

/ ICEMAKER FAAME MEWMBER

ANGHORING PLATE

CONDEWSATE
CURBING
{OFTIONAL)

BASE PAD

STEEL 5TUD

TEIM-gZ0

Figure 3-13  fcemaker To Concrele Pad
(Steel Plale)




Lhese instructions coul

Read Safety Section before this section. Failure to carefully follow
d result in permaneni injury or loss of Tife.

If 1he ebove anchoring proce-
dure cannol be followed, con-
tacl TURBO lor alternale
methods,

TURBOQ should be nolified in
wriling of variations from the
above guidelines. Comments
on lhess variatons will be
pravided by TURBD. How-
ever, TURBO assumes no lie-
bility for designs and insialla-
lions provided by others.

IMPORTANT

Failure (0 provide wrilten
notifications of unauihor-
ized icemaker instiallation
designs or Installation lech-
nigues will release TURBO
from any obligation or war-

Groutine Guideli

Il the concrete pad is uncven
and leveling is required, 1l
mey be necessary o groul un-
der the frame 10 ensure prop-
er su Follow these
guidelines il grouting is re-
quired {refer ro Frpure 3-14).

Provide clearance for 3/8" o
1/2" grout. Wet the top of
the concrete pad, pour groul
and tamp to fill spaces be-
rween frame and concrete
ped.  Allow groul 1o dry
slightly and then wowel
smioolh.

A supgested mixlure for the
grout is one (1) parl Portland
cement 10 two (2) or three (3)

When the groui has hardened
for rwenty-four (24} 10 thiny-
six (36) hours, tighien any
foundarion or anchor bolts
used to aiach the frame 10
lhe concrele. Full curing of
the gronl may tequire addi-
tional time, Consule the in-
slalling contracior.

All grouring malteriel and in-
stalladon of grouting is sup-
plied and insialled by others.
Use non-shrink grout.

ranly resulling from such | pamsof sharp sand.
inslallalions.
TACK WELD
g STEEL TAB
TAGK WELD
STEEL INSERT
CONDENSATE
T CURBING
CROUTING <
CH SHIMS
CONCHETE PAD §
[7a]
-

Figure 3-14 Anchoring Unil Aller Leveling And Grouting
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Read Safely Seclion before Ihis seclion. Failure to carefully follow

these instructions could resull in permanenl injury or lass of e
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Read S:afety Seclion before (his section. Fallure 1o mrefullyﬁow
these insiructlons could resull in permanent injury or loss of life.

——
————

4. STEEL PLATFORMS FOR ELEVATED INSTALLATION

TURBO® icemakers may be
mounted on a sleel plaifomm
in indoor or ouldoor installa-
lions. Such installations of-
ten simplily conveying the
ice from the icemaker 1 a
TURBO® ice rake sworage
system. Ice is discharged
into the top ol the ice rake
syslem tequiring the ice 1o he
transporied via inclined or
vertical screw conveyors un-
less 1he icemaker is mounted
above (he siorage systen.

Sieel Platform Guidelines

These guidelines are for all
standard TURBO® icemak-
ers. Acmual design and selsc-
rion of the malerial used for
consiruction must be provid-
ed by a local coniraclor o en-
gure lhat:

» All local, sfale, and lederal
codes are followed.

+ The structure will supporl
the live load of the
icemaleer as it produces
and discharges the ice.

IMPORTANT

TURBO will provide guide-
hmes and advice relalive to
the design and consirucilion
of steel plaiforms supplied
by others. TURBQ as.
sumes no liability for ihe
desipn, load calcalations, or
fabrication of such plai-
forms, nor the interfacim,
instalaiion, or orientation
of siructures provided by
others. Final seleclion and
approval of design, load cal-
culalions, and Ffabricatlion
should be ohtained from r
regisiered professional en-
gineer, design fir, or
agency licensed or regis-
tered o provide such ser-
vice,

Factors thal should be consid-
ered include:

* Total operating weight
including full water
lank(s), refrigerant charge,
warter in condensers,
cooling lower, or
eveEporarive condensers.

« Tolal operating weight il
the evaporator plate fails
10 harvest and the
evaporetor section is solid
ice (meximum weight =
operaling weight + weight
of ice if bridged solid
between evapomior plales,
typically 1 /2 imes the
rated production),

Weight of accessory
equipment allached to the
icemaker — screw
conveyors, ice dischar
ransition chute(s), railing,
ETC.

« Weighit of ice in the
discharge slide, chute, or
screw canveyors during
harvesrt.

* The dynamic lead
generared by rvating
equipment — COMpressoss,
witer pumps, breaker bars,
SCTEW CONVEYOrs, atc,

* The dynamic and stalic
ellect of equipment to be
used on he pladform for
service of removal of
components,

* The effecrt of personnel
movement and access o
the plaiform.

* Environmentai faclors —
seismic, wind, goi]
conditions (foorings), ice
Slorms, snow, etc.

IMPORTANT

The above faclors are for
consideralion in performing
the design, load calcula-
tions, and fabrication of &
steel platform for the jce-
maker and accessory equip-
ment. Other factors or con-
ditions may exist ihat alfect
the design load calculations
or fabricalion process lo
meei all applicable codes
and guidelines.
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Read Safety Section before this section. Failure to carefully lollow
these Instructions could resuli in permanent injury or loss of life.

Di ional D

The 1ables below list the di-
mensional data required to
ensure thal the icemaler can
be properly installed upon ar-
rival. Teble 3-1 covers SC,
SCA, SCAR, SCER, and R
models.

SCE models can also be
mounted cn sleel platforms.
However, doe o the wide
variation in condenser selec-
lions, the factory should be
consulted for data.

MNote:

Dimenzional daia anil
weights are subject o change
without notice. Consull the
data sheel supplied with the
equipment or the faciory for
final data.

Refer 1o step 5 — Ice Dis-
charge Opening Transition
Chutes for additional details.
This chute is supplied by oth-
ers and is field installed.

Some models shown in Table
3-1 are no longer available.
Consulh TURBC for inlotma-
Lion.
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Dimensional Daia

Table 3-1 SC/SCA/SCAR/SCER/R Models
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Read Safety Section before this seclion,

follow
cmanent injury or loss of life.
= —— - s — o i L= — —_—

these instructions could result in pe

Failure to carefully

5. ICE DISCHARGE OPENING TRANSITION CHUTES

All TURBO® icemakers
have an ice discharge open-
ing located on the lower Front
portion of the unit. The rotat-
ing breaker bar is locared di-
reclly behind the opening
which must be coversd 1o
preven| access 1o the ice dis-
charge cpening. Since the ice
must be transported 10 a stor-
age or distribution system, it
18 necessary o “collect” or
"funnel” the ice into a con-
veyor systermn. Cowvering the
ice discharge opening and
coliccting the ice can be ac-
complished by field installe-
tion (material and installalion
by others) of a discharge tran-
gition chule.

WARNING

The icemaker ice discharge
opening must be covered to
restrict access to the rotaf.-
ing breaker bar located be-
hind it. Failure to carefully
follow these instructions
could resull in permanent
injury or loss of life.

FEMOYARLE LI FOsy BEFAACE
/OO NOTwLRCR ETARD )

IGE e mAs

ICEMSAEER

Figure 3-15 shows typical
discharge transition chute
configurations and the loca-
tion relative to the icemaker.
Galvanized sheet metal or
stainless steel are typically
used (o construct the transi-
tion chute which is field in-
stalled.

FAERMAAELE LID FOF EEFAC K
B0 KT ALK R BTART crg
—
=
E BESCHARGE ICE DuicmaHGE
EMAMER EEWMAKER
—
SCEEW CorEYOR
RCREYY CONYEYWR 0¥ OTHERE)
MY GTHERE)

DOUBLE TURDO INSTaLLATIOM

TENFE254

BIMGLE TURBO INSTALLATION

Figure 3-15 Typical Discharge Transition Chute Configurations
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Head Salely Seclion before (his section. Failure (o carefully follow
these instructions could resull In permanent |

njury or loss of life.

IMPORTANT

WARNING

TURBO provides the guide-
lines for (he discharge
opening transition chuie
based on experience and
knowledge. TURBO as-
sumes no liabilily for the
proper design, [abrication,
or installntion of (he chute,
its atiachment io the ice-
maker, or olher accesspry
equipment such as screw
conveyors. Il is Lhe respon-
sibility of ilhe owner, con-
tractor, consulling engi-
neer, or olher agency
licensed or regislered [0
make Lhe final desipn and
installalion per all local,
slate, Tlederal, or olher
agency codes or guidelines.

Warning labels should be
atlached to any removable
covers or guards prohibit-
ing operation of the equip-
ment without the covers or
guards in plece. Failure lo
carefully follow Lhese in-
siructions could result In
permanent injury or loss of
life,

» Provisions should be made
[or a grating or platform
above the transition chute
10 avoid standing on the
covering when performing
service on the icemaker.

WARNING

Design And
Insiallalion Faclors

Selecl a sheel melal gauge
svilable 1o handle
discharge of the ice from
the icemaker 10 ihe
ransilion and the weiphi
of 1he transfer screw
conveyor. On larger
models {300-400 pounds
of icel, ice will be
discherged each harvest
cycle.

+ Consider the loading
caused by the ice on the
walls of the ransilion
chuie by the transport
device (1ypically a screw
conveyor) moving the ice.

» The top of the chure
should be removable For
service ACCess.

Never walk or siand on (he
iransilion chule cover,
SCrewW CONVEYOrS cOver, or
ony olher protective cover.
Failure to carefully follow
these instruclions could re-
sull in permanent injury or
loss of life.

« Provisions should be made
for insulazing the cotire
transition chue 10 prevem
excessive heat infilration.

+ Provide a minimum of 1/4
inch per 10 feel pitch at
the boiem o incline the
screw conveyor. Provide
a drain on the boltom of
the inclined screw
CONVeyor to permmil
constanl drainage of
condensate or accidental
overllow of weer from the
icemalker.
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+ Do not discharge ice
directly [rom 1he transition
chule into the ice slorage
bin. A transilion screw is
meommended Lo permil
drainage ol condensate or
accidental water overflow
from the icemaker prior io
enlenng the ice storage
(TURBO® rake) bin.
This arrangement also
perniits cleaning of the
icemaker, icemaker ice
slide, wangition chuie, and
transler screw conveyor
withoul waler or cleaning
agenls geting inlo the ice
sworage bin.

For ice slorage bins in
below feszing rooms, ice
build-up or “clumps” of
ice can form in the bin and
cause damage 10 the
system il condensale and
whalsr are not remeved
prior 10 discharge inio (he
bin.

+ Reler 1o secuion 2 — Safery
on page !1 for "lockour”
procedores 1o be followed
while working on the
Iransition chule or
aCcessory equipment
attached 10 it




Read Safely Seclion before this section. Failure lo carefully follow
these ins(ructions could resull in permanent injury or loss of tife.

Piping in a refrigerant system
has two funclions:

1. To carty the refrigerant
through the system as a
lignid or e gas with a minj-
mum pressure drop.

2. To return any oil entrained
in the refrigerant to the
compressor, Suvcron
mains should be piiched
toward the compressor 1o
prevent liguid {oil or re-
frigerant) traps and com-
pressor slugs.

Field piping insallalion and
configuration is c¢nlicel for
proper syslem:  operalion.
Proper relrigeration piping
should be insialled following
commonly accepied piping
practices and guidelines.

IMPORTANT

TURBO will provide guide-
lines and advice relalive to
sizing, configuration, and
localion of piping supplied
by others with prior wrilien
nolice of the piping detail.
TURBO assumes no liabili-
ty for proper sizing or in-
stallation of piping supplied
and insielled by others.
TURBO will nol assume re-
sponsibility for proper in-
terfacing, capacily, or in-
slallation of piping by
olhers.

6. REFRIGERANT PIPING

Relvigerant Insiallations
For Ihreaded connections on
piping for refrigerants, use
Teflon Ihread sealing tape,
Wrap Ihe lape around the
threaded male porion of the
joint aboul two [ull turns,
thread into the female por-
tion, and tighten. [If thread
sealing tape is not available,
conventional thread filling
compound may be used. Use
thread filling compound spar-
ingly and on the pipe only,
I)o not put any thread filling
compound on the [irst lwo
threads, this prevenis any of
the compound [rom enlering
the system,

For R-22 refrigeram installa-
lions, use copper pipe with
selder type fittings where
possible. The use of screw
type filtings should be held to
an absclule minumbm 19 pre-
vear R-22  from leaking
through.

Copper Tubing

Piping for R-22 refrigerant
systems must be type K or L
copper {depending on the ap-
plication). Siee] pipe is used
in large installenons when
joinrs are welded and on all
ammoria (NH3) systems.

Note:

Siainless sieel piping is avail-
able on amumonia (NH3) ice-
makers,

Type "K" is suitable [or
working pressures up w0 400
psi. Type "L" is suilable for
working pressures up w0 300
psi.  Check local require-
ments before installation be-
cause some local codes forbid
the use of Iype "L". Never
uvse ype “"M"; i1 does nox
have ndequate wall thickness
Lo wilhstand the operating
pressures and is used [or wa-
ler service only.

Only wrought copper fillings
should be vsed [or R-22 re-
[rigerant piping, Cast finngs
used [or water service are
porous and not suitable for
the refrigerant service. Ex-
ception:  In larger pipe sizes,
wroughl filings are not avail-
able. Specially lesied cast fit-
tings arc available (o use with
complele safely in refrigerant
piping syslems.

Soldering

When soldering copper twb-
ing joints, silver solder such
as "SilFos", "Phoson  #15"
"Silbond 15", or any solder
that has 15% silver content
can be used.  Sall solder
should never be used because
ils melting point is 100 low.
Solt solder lacks mechanical
smength and tends ro breek
down chemically in the pres-
ence of moisiure.

On joints belween dissimilar
meials (such as copper to
sieel or siainless 10 mild
sicel), a 40% silver and slay-
Sil flux may be requirad.
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All joints, regardless of male-
rinl being wvsed, most be
cleaned wilh emery paper or
other suilable marerial to ob-
fain a clean, bright surface
before brazing.

Rend Safety Section before this section. Failure to carefully follow “

these instructions conld result in permanent injury or loss of tife.

Sieel Pipe Cleaning

Carbon sieel or stainless stesl
pipe can be used for relriger-
ant Lines but must be either
sand blasted or pickled 10 en-
sure complete removal of
wax, oil, or other processing
Films,
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Pipe Line Hangers

Hangers and supponts for
coils and pipe lines should re-
ceive careful apienton.

Hangers must have arnple
suength and be securely an-
chored to withsiand any vi-
bration from the compressor
and adequalely suppen the

pipe lines,



Read Safety Seclion before (his section. Fatilure (o carefully follow
thesge ingtruciions could resull in

permanent injury or lass of life,

7. ELECTRICAL CONNECTIONS

Before electrical checks (see
Elecirical Checklisi on page
38) are made, all piping and
insiallation of the equipment
should be compleied w0 pre-
venl operalion wilthout [l
components being properly
installed.

WARNING

All electrical work should
be done only by a qualified
electrician. Do NOT turn
power on al this lime. Fail-
ure to carefully follow these
instructions could resuli in
permanent injury or loss of
life,

IMPORTANT

Electrical wiring disgrams
are located in each conirol
panel and are furnished
with each operating manu-
al. These diagrams should
be consulted before making
the electrical service con-
neclions.

Separale elecmical connec-
lions are required for the sin-
gle phase conrol circuir and
threc phase motors supplied
with the unit, A UL listed
electrical panel is provided.

Single Phase
Standard single phase power
o the icemaker is 120 velis al

60 herntz, Ohher voliages end
fraquencies are available as

oplions. Sysiems providad
[or connection o a 240 volr,
60 hertz supply are provided
with an optional control cir-
cuit transformer. All compo-
nents in the control panels or
components in the icemaker
connecled Lo the controls will
rernain 120 volis.

Connection of the single
phase contrel power is made
at a conduil connection locat-
ed nex! 1o the control panel.
Wiring and wire conduil 1o
this conneciion i3 provided
by olhers. Ten amp circull
breakers or loses are provid-
ed on the conirol] wirlag. Ad-
dilional circuit breakers, dis-
CORNECS, shom-circuir
proteclion, or other circuit
prolection devices must be
field installed ahead of the
control panel, Siandard mod-
els require 10 amps electrical
service.  Consult the wiring
diagram and sales order for
options Tequiring addivonal
single phase electrical ser-
vice.

Single phase conuols include
3 cam Limer or programmable
conrroller, control relays, in-
terlocks, lerminal blocks, and
provisions for connecron of
remole controls (optional).

Wirng from  the terminal
stips 1o Ihe solenoid valve
coils or other devices located
in the evaporaior compari-
ment or vnder the ice slide is
factory insialled.

Consull ihe supplied wiring
schemaric lor specific field
winng requirements (i.e., bin
tevel swiich, delivery screw,
interlocks, etc.).

Three Phase

Motor starters or conlaciors
are provided for each motor,
Factory wiring is [rom the
malor o the boliom of (he
starter or contacior {conlac-
tors with separate overload
protection are provided with
semi-hermetic compressors).
Field wiring is required from
a field installed motor control
center (supplied by others) w
each swtamer or coatacior in
the electrical panel.

IMPORTANT

Separale fusing or circuii
breakers must be provided
for each device (molor) per
the Naiionol Elecirical
Code. All wiring and con-
neclions must be made in
compliance with the Nation-
8l Electrical Code and sl
other applicable lecal, stale,
or federal codes or pulde-
lines,

As noled above, all rhree
phase wiring from the 10p of
each starler or coatactor is
field instailed and supplied
by others.

As an oplion, branch circuit
prolection can be provided
for each siarer supplied. If
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the oplichal contol power
wansformer is selected, it will
be localed in this panel.
Also, 3 main circuit breaker
can optionally be provided to
serve as a main disconnect
for the equipment.

IMPORTANT

IMPORTANT

The electrical conlraciar
should ensure that all inler-
connecling wiring complics
with local, slate, and federal
codes.

Reler Lo step 6 in the Elec-
trical Checklisl on this page
for instructions on discon-
necling the oil pressure
safety swilch during check-
oul of the conirols wilh (he
three-phase power discon-
necied.

WARNING

Electrical Conlrols Check
After the contol wiring is
complere and with all three-
phase power off {main break-
erfdisconnect off), the electni-
cal control sysiem operafon
should be simulated 10 ensore
thar the proper sequencing is
occurring and all prolective
swilches and controls are
functioning properly. Exter-
nal controls or swilches
should be mannally tripped 10
ensure lhe proper control re-
sponse.

Example:

If the optional BLS switch lo-
cated in a storage bin (to indi-
cate the storage 1s full) is
usadd, the swirch should be
manunally tnipped o ensure
thar the icemaker conirols te-
spond properly. The unit
should go through the fnal
harvest and shur down.

Reler to section 4 — Operal-
ing Instroctions on page 109
for the proper operatng se-
QuUENCE.

Never run the conirol cir-
coil electrical check wilh
the three-phase power to
the motors connecied dur-
ing the conirol circuil
check-cut. Improperly con-
necled wiring or conirols
could result in pnsafe oper-
ation of the motors, Failure
{0 carelully follow these in-
strucliions copld resull in
permanent injury or loss of
life.

Electrical Checkll

1. Check the voliage supply
versus the voliage indica-
ed on Lhe icemaker name-
plate.

2. Check the presel valves,
the safely swilches (high
pressure switch and low
pressure switch, cul in
and cur out, oil empera-
lure Thermoseat, erc.), and
manual resels on safety
devices.

3. Check oll connections for
shori 10 ground,

4. Check for electrical conti-
nuity on L1 and L2,
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Read Safely Section belore this section. Fallure Lo carefully follow
these insiructions could result in permanent injury or loss of life.

5

10.

Check all wiring to inres-
locks and controls that
were [ield installed versus
the wiring diagram sup-
plied with 1he onit,

Check all coaneclions Lo
the inputfourpms (I/0s) of
the programmable con-
troller or electro-
mechanical concrols for
loose conneclions.

Remove and secure the
L2 connection (black
wilh while racer wire)
from OPTDH to prevent
oil pressure [ailure irip
due to lack of oil pressure
during simuolasion check-
out. To properly verify
operalion of the ail pres-
sure failure safety swilch,
the hot wire 10 the il fail-
ure switch healer
{OFTDH) should be con-
necled. Check lime delay
required for switch wo
wip.

Check safelies and anto-
matic shul down az well
as refrigeralion/defrost
cycles.

Checl moror overload
healer sizing or seltings
for each molor (selting
should not exceed molor
nameplate FLA amps),

Connect lhree-phase pow-
er 1o #ach motor individu-
:a.llyr and verify proper ro-
lalion by manually
"bumping” the srarter on
and then off.

Check the crankecasze oil
temperamre switch ser-

ting. This should be ser
at 140°F.




Read Safely Seclion before this seclion. Failure to carefully foliow
Lhese instructions could result in permaneni inj

ury or loss of life,

Note:

An oil lemperature thermo-
star is not required on unirs
with a semn-hermetic com-
pressor, which vlilizes buili-
in cylinder head discharge
lemperalure safety switches.

11. Tum oa the power lo the
COMpressor crankcase
heater for a minimum of
24 hours prior (o opera-
tion of the compressor 1o
ensure proper oil iIemper-
alure and removal of any
condensed liquid refriger-
ant in the compressor
crimkcase,

IMPORTANT

Failure Lo (urn on the com-
pressor crankcase for 24
hours prior (0 operation
could result in liquid slug-
ging and failure of Lhe com-
pressor.

On remole equipment in-
slalled in 1he field, circuil
breakers musi be provided.
TURBO supplied oplional
three-phase panels coneins
all breakers for the unilary
mounted equipment, Molors
located remalely may require
a discoanect al the motor 1o
meet Jocal, siate, or federal
codes.

Elecirical .
Service Conneclions

Icemekers are furnished com-
plelcly wired internally, bur
may require $Ome inlercon-
necting wiring (e.g. inler-
locks lo screw compressors,

ice storage bins, elc.; refer to
the wiring diagram supplisd
with the unil and in Lhis man-
ual) as well as the electrical
service conneclions. The
elecmical service connecrions
required are:

+ The three-phase L1, L2,
and L3 connecdons 10
each of the motor siariers/
contaclors, unless the unil
is supplied with 1he op-
lional main circuil breaker
and branch circuil protec-
non. The ampere load re-
quirement {or both the in-
dividoal \hree-phase loads
and the entire nir is listed
on the nameplate on the
control panel door, 1f
stariers are supplied for
molors which are provided
by gihers, the intercon-
necling wiring must also
be done by others.

WARNING

Never drill or install com-
ponents in the control pan-
el, three-phase panel, or cir-
cuit breaker panel without
turning off and locking out
all power, Failure to eare-
fully follow these imsiruc-
lions couid result in perma-
nent injury or loss of life,

« The gingle-phase (L! and
L2) connecrions 1o wermi-
nal blocks in the control
panel, unless rthe optignal
control pane! ransformer
is selected. In mos| cases,
a 10 amp 115/1/60 power
supply is adequate. Some
unils may require addirion-
al amp service; therefors,
the wiring diagram mus
be referred 10 for the indi-
vidual installalion.

CAUTION

If additional starters or
controls are field mounted
in Lhe ¢ontrol panel, (hree-
phase panel, or circoit
breaker panel, all wiring
and installation musl con-
form to all applicable stan-
dards. If it is necessary to
drill holes for mounting
such devices, other compo-
nents in the enclosure must
be covered to prevent "fill-
ings" and metal chips (de-
bris from drilling opera-
tion) from falling into and
lodging in the contact of
slarters, relays, or coil wir-
ing. Failure to lollow these
instructions could result in
the shorling of elecirical
controls or components.

* The equipmeni grounding
as required by the local,
slate, and federal codes
must be done by others.

* All 120V control circuils
are grounded ro the B/P on
the L2 leg. Make sure the
120¥ supply can be
grounded withour damage
to equipmen). 240V cir-
cuits {L.1 or L2} are nor
grounded.

» Pay etlention 10 markings
on panels:

The nameplate lists indi-
vidual Lthree-phase loads
and 1owal FLA for control
and (hree-phase. Field
wiring must nse copper,
60°C wire iasnlation {min-
imum) if rared less than
100 amps or copper 75°C
wire insulalion (minimum)
if rared 100 amp or more,
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ead Safety Section before this section. Failure Lo carefully follow

e

these instructions conld resutt in permanent injury or loss of life.

Tighten torque for field
wirng to lemunal hlqcksl.
SLariers, cOMIACLOrs, clircul
breakers, and power disu-
bution blocks.

Icemakers are furnished com-
pletely Prcwircd internally
bur require elecrrical service
connections w:

« Top wirng {the L1, L2,
and L3 conneclors) on
each of the molor starters
{Lthree phase) except on
unils with oplional circuit
breaker installad

+ TheLl apd L2 conneg-
lions of the control circuit
(single phese}

+ The lop wiring 10 the cir-
cuil breakers (oplional) on
!l unils so equipped and
is field inslalled by others.

All of these conneclions are
localed inside the icemaker
control panel. Install discon-
nect swilches (by others) in
the incoming power lines
ahead of the control pane! on
the unit.

S
15

Checking Rotali
WARNING

Make sure Lhe compressor
is clear of all obstacles and
warn all personnel (o stay
clear of the compressor at
all limes. Failure (o care-
fully lollow these instruc-
tions could result in perma-
nenl injury or loss of life,

Note:

When checking romiion, oaly
the power 1o the molor being
checked should be on.

Control Panet
Winlterizing {Optional)

Ambient remperatures can af-
fect many of the elecronic
controls in the control panel,
In general, the devices TUR-
BO uses operale properly in
iemperalures  belween 32°F
and 140°F,

In operaling ambients under
40°F, TURBO recommends
thal a source of heal be avail-
gble in the control panel to
maintain a lsmperature above
40°F, ‘This will ensure con-
tinuous, rehable operation of
all compenenis {even in se-

EPHT CFH

S CONTRDL FANEL HEATER

Sl wt 40F
CONTACOL PAMEL

HEATER THERMOSTAT

vere applications®).  An op-
uonal winlerizing kit consist-
ing of a heal source and con-
trol Ihermostat can  be
provided as a factory instelle-
ten or as a rebrofll 1o exisiing
control panels.

* The control panel
winrerizing kit is designed
for equipment operations
in ranges from (10 40°F.
Consulit TURBO [lor
cquipment operations in
conditions below 0°F.

Insiallalion

All winterizing components
are factory inslalled and pre-
wired when ordered with the
unit. Kirs are zlso available
for field installalion.

Dperating Sequence

As the control panel 1empere-
ture drops below the sel point
of 40°F, the contacts of
CPHT thermosial close 1o en-
ergize the panel hearer coil.
As the rempenture rises
above the differaniial setiing
ol the thermostal, 1he contac)
opens Lo turn off the hearer.
The thermostat continues 10
mainlain the interior iempera-
wre above 40°F. Refer to
Figuare 3-16.

L2
M=

Figure 3-16 Control Panel Winlerizing Wiring
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Read Safely Section belore this section. Fallure (o carefully follow
these instructions could resull in permanent injury or loss of life.

Make-Up Water

Once the unit 15 instafled, a
warer ling most be field in-
stalled [rom & pouszble water
source 10 lhe make-up (de-
frost) waler connection on the
icernaker. A line capable of
supplying the waler volume
specified and allowing a 15
psig pressure al the unil inlel
wialer conneclion must be
used Refer to Table 3-2,
Pressure drops due tw line
losses, valves, strainers, and
vertical lift musi all be con-
sidered to ensure T4 psig is
available at the inlel connec-
tion. The water supplied
musl be a nunimum tempera-
ture of H)°F to ensure proper
defrost.

The location of the make-up
WileT connecton is shown on
the deca sheet for each model,
PVC or gelvanized sreel pipe
may be used. Suilability of
malerials uwsed should be
checked 1o ensure local codes
ars mel,

Supply (city) waler iempera-
tres range [rom 33°F o
60°F. Insularion of the waler
recirculating piping is recom-
mended (field installed by
others). Heat racing (by oth-
ers) may also be required lor
fystems oparalng or exposed
lo ambient temperaiures be-
low 40°F 1o prevent [reczing
of the prping.

1L the waler is below 70°F, a
source of heal must be pro-
vided 10 obtain the 1I°F wa-

8. WATER CONNECTIONS

ler lemperature required for
rered capacily and proper op-
erarion.

Water at 70°F is introduced
inlo  the unit 1hrough he
make-up water (delrost) con-
nection during the defrosi se-
quence, Make-up water Is
uzed o;

* Harvesl {defrosl) 1the ice
[rom the plales.

= Rehll the waler 1ank.
» Provide water blow-down.

Refer 10 (he section 4 —
Operatng Instrucuons on
page 109 for a complete de-
scriplion of water circuit dus-
ing refrigeration and defrost.
All exiernal piping, valves,
and connections are field in-
stalled and provided by oth-
ETS.

All make-up waler lines are
supplied with a  siLrainer,
shipped loose lor field insral-
lalion. Strainers can be in-
stalled anywhere in rhe make-
up water line, JInsiallation in
a location convenient  for
cleaning  access (including
provisions for draining of the
waler released from the line
during cleaning) 5 TEcom-
mended.

Overflow Drain Cannecti

The waler lank is refilled dor-
ing the defrosr cycle. A
stand-pipe is localed inside

each water tank 10 prevent
the tank [rom overflowing
during the defrost cycle.

Since Lhe icemaking cycle
causes solids o concentrate
in the waler tank during the
icemaking process, a small
amount of waler 18 inrenlion-
ally overflowed 1o remove
excess solids and to ensure
the clarity of the ice. This
process 13 referred o as
"blowdown”. Al of the wa-
er tanks are connecled 1w A
common drain ling. The
common line is thea ronted to
a single [ield connection on
the exterior of the unir.

Nule:

The stand-pipe in the water
lank can be removed for
draining and cleaning the
fank. Older models have a
threaded PVC stand-pipe.
Newer models have a sland-
pipe with an O-ring that is in-
sered into & sockel in the
bottom of the lank, Baorh
iypes of sland-pipes have iwo
nowches en the wop to assist in
removal.  Always check for
icakage when reinstalling,

A wire puller sirainer is sup-
plied with the stand-pipe.
This strainer is inseried in the
top of the sland-pipe w pre-
vent large solids, rash, or ice
fragmenits from entering the
stand-pipe and causing @ ra-
smriction,

All exiernal piping should be
rouled lo a sewer or suiluble
disposal point. Piping should

72 Turbo Refrigeraring Company 61




Read Safety Seclion before this section. Failure Lo carefully follow o
these instructions could result in permanent injury or 1oss of life.

be sized o permuk sewer
MMow. This prevents water
[rom backing up ia the drain
line causing the waler 2ok L0
overflow. The piping con-
necrion provided cn the unit
is sized lo permil sewer flow
lor piping runs up io 104 feel
Larger pipe sizes may be re-
guired for longer piping runs.

IMPORTANT

Local, state, and federal
codes should be consulted
to ensitre that proper male-
rial is used for external pip-
ing runs. In most cases,
PVYC pipe is snilable.

All exwernzl piping, valves,
and conneciions are {ield in-
slalled and supplied by oth-
Ers.

IMPORTANT

The overlow drain should
never be plupged. Without
a properly connected drain,
the waier tank will over-
flow. Water running down
Lhe ice slide and out Lhe ice
discharge could resull in
Mooding of the eguipment
oom.

IMPORTANT

If 70°F waler cammol be
gupplied Lo the unil, option-
al waler preheater Kils,
boilers, or waler blending
valves musl be provided.
Conlaci TURBO for addi-
tional information on the
available options. Buill-in
prebester kits can be facto-
ry installed,

Pan Drain C .

Each icemaker has e pan
drain insralled in the floor of
the equipmenl compartment
f remove waler, condensa-
tion, ¢dl, and other fAuid that
collects in the pan under the
gvaporalor/ice  shide upper
section. Drain lines shoold
be connecled from these con-
nechions to a suilable Moor
drain or disposal point.

All piping, valves, and fil-
tings are supplied by others
and are field installed.

Heat wracing of drain line(s)
may be required in some in-
stallations. Consult TURBO
for edditional guidelines.

Other Requiremenis

On indoor inswellations, con-
lamment of overflow water
should be given exira consid-
eration tw avoid flooding of
basemenis, mechanical
rooms, or occnpied space.

Hear tracing of the make-up
waler, pan, or overflow drain
lines may be required for in-
stallations operofing in low
ambients {below 40°F),

Water Pressure (Icemakerl

As sraled previously, the ice-
maker requires a specified
§pm {gallons per minuwe) of
{0°F water al the make-up
connecdon.  The pressure
drop in the piping run,
valves, connections, and ver-
tical lifts must be considered
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10 ensure that a minimum wa-
ter pressure of 15 psig is
available at the make-up con-
neclions. If the available
pressure is below 15 psig, Lhe
umit will nol defrost properly,
In some caesez, a booster
purnp may be required 1o ob-
lain the proper minimum
pressure.

The warer soiencids used to
conol Lthe make-up water
[ow are Lypically selecied for
maximum operating pres-
sures of 80 psig. IT the pres-
sure in the make-up waler
line exceeds 80 psig, a pres-
sure reducing valve must be
insralled.

Condenser
(SC Models Only]

Icemekers with water-cooled
condensers will require pip-
ing from Lhe warer-coolad
condenser mounted in the en-
ging compartment to a remots
cooling lower., Warer regu-
laiing valve(s) arc supplied
by TURBO for field installa-
uon All other piping, valves,
and connections are sopplied
by others and are field in-
sralled.

RBeler w step 16 — Warer-
Cooled Condensers on page
91 for details of water regu-
lating valves, cooling tower,
and cooling tower pump in-
stallation.

Cooling T c :

Icemakers using a  wamwer-
cooled condenser will requirs



a cooling tower 1o remove the
hear in the water used Lo con-
dense the superheared dis-
charge gas. All cooling 1ow-
ers require a continuous
make-up feed connecrion Lo
replace warter lost through
evaporation in the airsueam
of the fan and for blow down
lo prevent the build-up of sol-
ids in the sump. The supplier
of the cm]ing tower should
be consulted tor the flow re-
quirements and conneclion
size and locarion.

A cooling wower can be sup-
plied as optional equipment
for field insiallation,

Waler Temperatures
(Condenser)

When cooling lowers are
used and no olber posilive
means of regulating  head
pressure are provided (soch
as fan and pump pressure
swilches), @ waler reguialing
valve will be required. Ade-
quare head pressure is impor-
tanl o provide proper refrig-
erani flow throngh expansion
valves or other refrigeran
contrpl devices in order 10
maintain the suclion pressure.

When contemplating the use
of ciry or well water for con-
densing, a careful check
should be made of ihe sea-
sonal varalion in lhe wawer
letnperatures.  Waler [low
lines should be sized large
enocugh for the raquired Mow
al the maximum water lem-
perature 10 be encountered.
For applications requiring
condenser water above 85°F,

Rend Safely Section before this section. Failure to carefully follow

these instructions conld resull in permanent injury or loss of life.
——,,——

consull TURBO. When unils
are insialled in an ares where
the smbient falls below freez-
ing, refer Lo secrion 8 — Op-
tenal Feamres and Accesso-
n'gg for Winerizing on page
187.

Water Pressure

Requirements (Condenser
Waler pressure ar the waler-
cooled condenser (il so
equipped) is provided by a
separale waler pump and is

tymcally 5 psig or less ar
maximum raied flow,

As staled previously, the con-
denser water pressure 1e-
quired is a minimum of 5
psig 4l Lthe inlel connection 1o
lhe condenser {rotal mini-
mum pressure drop is gener-
ally 1320 psig, see below).
Pressure drops through the
piping, valves, and wvenical
lift mus) all be allowed for.

The water pressure al the wa-
ter-cooled condenser inlet
connections is determined by
the pressure drop through the
condenser and must include
ihe pressure drop through the
warer regulatng valve(s) as
well as piping, valves, and
veriical lift losses. Pressure
drops through the condenser
and water regulating valve(s)
generally are berween 10-15
psig. Specifications on each
model should be used w de-
lermine the aciual pressure
drop 10 determine pump dis-
charge head requirements.

Connecricns from the con-
denser are piped o the exrerd-

or of the engine compartment
cabinel for connecting 1o ex-
ternal valves and piping by
others m 1he field. The con-
denser inler and outlet are
each identfied. The waler
regulating  valve(s) is in-
stalled in the owmler connec-
Lion line.

A Jocal expert on water treal-
ment should be consulied w
delermine if additional water
realment  (chemical, filira-
tion, etc.) is required to ob-
tain the desired water quality
for the cooling tower.

IMPORTANT

Normal freeze up precan-
tions should bhe taken when
water lines must be exposed
o freezing temperalures.

Y¥oier Floy Requiremenis
Make-Up Waler

Refer o Table 3-2 for water
(low requiremments.

Water-Cocled Condenser

Condenser  waler require-
mens are based on 85°F wa-
wer o the condenser, 95°F
warer oll 1the condenser, and
105°F condensing. The con-
densers design water (low
rate is based on 3 gpmyiton of
refrigeration.*

The actual rawe of flow is
contingent on the warter lem-
perature and evaporator load
bul will nol exceed the design
Aow,
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Read Safety Seclion before this section. Failure to carelully foltow
these instruclions could result in perimanent injury or loss of life.

* Tons of refrigaration:
Total hear of heart rejection
al 0°F SET/105°F SDT for
icemaking or 20°F/105°F
for chilling divided by
15,000 BTUron.

(5ET = samrated evapora-
10T [eMmperalure)

{SDT = saturaied dis-
charge lemperature)

Heal of mejection shouold be
calculaled for the highest
evaporalor  lemperalure  al
which 1he sysiem will oper-
ale.

Water Treatmenl

Icemaker

Most city waler supplies pro-
vide suitable waler w -
duce clean, qualiry ice. Il the
water supply is provided
from a well or a source with
high mineral conlent, waler
reatment may be beneficial.
Consull a local water keal-
menl firm for recommenda-
tions for the warer. Waler
[Tom reverse 03mosis systems
may be used.

Waler-Cooled Condenser
And Cooling Tower

Water in lhe water-cooled
condenser and cooling tower
i8 recirculared and may re-
quire IEalment o prevent
mineral build-up, scaling, and
other biological growth. If
the warer is not properly
realed, fouling of the con-
denser will occur.

Table 3-2 Make-Up (Defrost) Water Flow Requiremenis

—————

IMPORTANT

Fouling of the condenser re-
sulling from improper wa-
ter (reatmenl will resull in
high head pressure. 1f not
corrected, the unit may Ler-
minaie operalion on the dis-
charge pressure  safety
switch. Higher discharge
pressure (above design) will
resubl in reduced icemxaking
capacily.

Consull a local waler treat-
mem firm for evalvation of
waler lrealmenl requirements.

Model (Tans Iee/Day) M{%‘ ‘hﬁET.M ﬁfmﬂﬁ?ﬂ
CF6 (3) 9 13/

CF8 (5} 15 11/4

CF14 (7} 21 1172

CF16, CFIR (10} 30 1172

CF28,2 compr.  (14) 21 %

CF28, 1 compr.  (15) 1 p

CF40 (20) 30 2

CF56 {30) 21 2 §
CF30 {40) 30 2 i
CF120 {60) 30 2 ]

1. Based on 15 psig waler pressure & icemaker make-up waer

conneclion.

2. Based on 40 psig city waier pressure end 200 equivalent fesy of
piping {includes equivalen| [zei [or elbows, lilings, valves, eic.)
3. Does not include losses due 10 vertical Till for elevated installations.
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Read Safely Section before (his seetion. Failure to carefully follow
Lthese instruclions could result in permanent i

njury or loss of Tile,

9. ALIGNING RECIPROCATING COMPRESSORS AND MOTORS

Icemakers are furnished with
dire¢t coupled motors end
COTOPTESSOTS or seOu-
hermetic compressors. Semi-
hermetic compressors do not
require alignment. For open
compressors, the coupling
center section is  shipped
loose for field installation.
The compressor and moror
are carefolly aligned ar the
factory before shipping
However, the coupling center
section i5 removed [or ship-
ment and must be re-installed
and checked in the field.

Coupling Center

Check for alignmeni before
inseming the coupling cenler
section.

LCompressor Motor

inspecl Lhe compressor molor
alignment with a dial
indicalor o check if it may
have been disturbed doring
shipmem or inslallation. See
Table 3-3.

Molor And
Compressor Flanges

Check the alignment of the
motor and compressor [lang-
es with a dial indicalor on the
moror flange. The procedure
for checking alignment and
alignment tolerances follow.

Both angolar and parallel
musrt be checked. For the de-
rails en the compressor man-

Table 3-3 Compressor Alignment Tolerances

PARALLEL ALIGNMENT
TOP-BOTTOM + 5MILS
SIDE-SIDE +SMILS

ANGULAR ALIGNMENT

=
TOP-BOTTOM +7 MILS $
SIDE-SIDE + 7 MILS E

THE COMPREESOR ALKGMMENT SPECIFIED
ABOVE SHOULD BE USED INSTEAD OF THE
SPECIFICATIONS RECOMMENDED IN THE
MANUFACTURER'S GLICE,

REFER TO COMPRESSOR MANUFACTURERS
INSTALLATION, START-UP, AND SERVICE
INSTRUCTIONS FOR ADDITICNAL DETAILS,

ufactorer alignment proce-
dure, refer o the iasiallation,
start-up and service instruc-
tions supplied with this man-
ual.

Motor/Compressor
Assembly

The motor/compressor —as-
semnbly should be doweled w0
the base afier the final align-
menl and hot check is com-
pleted 10 help maintain align-
ment and aid in repositioning
the molor afier servicing.

Compressor Aligninent

If, for any reason, Lhe com-

pressar alignment is not with-
in tolerance afler reinstalla-
ton of the coupling, ir must
t3;e3 realigned (refer to Table
-3,

Doweling Procedure

Since doweling is perfonned
after lhe molorfcompressor
alignmeni has been hol
checked (i.e. compressor has
been run and brought up to
operating temperature after
initial alignment), the dowel-
ing should be done at stari-

up.
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Read Safely Section hefore this seclion. Failure to carefully follow
in permaneni injury or loss of life,

these instructions could result

Note:

Al self-comiained SC, SCA,
and SCE models are faclory
run and doweled. SCAR and
SCER uiilize remote con-
densers and are not factory
Tuan.

In such cases, doweling is
done alter lhe initial start-up
ol the equipment. The fol-
lowing procedure is used:

1. With the compressor al
operating lemperature,
verify Lhe compressor
alignment.

2. 'Wilh the compressor suill
atr operating lemperawire,
dril! and ream 1wo (2)
holes diagonally opposite
an both the compressor
and motor. Do nol ream
the holes too deep. Part
of the dowe! pin shouid
protrude above the
compressos of molar foot
{see step 4 below). See
Figure 3-17.

Tools Required:

- dnll

- 932" diamerter drill
- #6 1aper reamer

3. Insert the #6x 2 172"
hardened 1aper dowel
pins in the holes.

WMOTORICOMPRESSORA FOOT

TAPER PN

E‘ v oAt

MOTOR/COMPRESSOR BASE —/

Figure 3-17 Doweling

4. Using a rubber hammer
or maller, tap the dowe!
lLightly inte posibon.
Leave 1/8" — 3/16" of the
dowel pin above the
metar [ool {required 10
tap and laosen the dowel
lor removal when
required).
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5. Cuoal the dowels wilh
while lead or lubricant to
prevent rusting.

Relerence

Refer 1o (he compressor man-
ulachurer alipnment proce-
dure in the insiallabon, star-
up and service instruclions
supplied with this manual,
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Read Safely Section before this section. Failure to carefully follow

these instructions could result in permanent inju

ry or lass of life.

10. TESTING REFRIGERATION SYSTEM FOR LEAKS

Testing for Ieaks assures a
light sysiem that operales
withoul loss of ririgerant

In crder 10 1251 for leaks, the
syslem pressure must be buill
up. Tes1 pressures for van-
ous refrigerams are lisied in
USAS (lommerly ASA) B2.1
Code  Brochure  enlilled
“Salely Code [or Mechanical
Refrigeration” and USAS
B31.5 "Refrigeralion Piping
Code"”. These pressures will
usually suflice bur check lo-
cal codes as they may differ.

IMPORTANT

4. Open all by-pass amange-
menls.

Oil free dry nifrogen may be

used to raise the pressure (o
the proper level for resting,

WARNING

IMPORTANT

Never use combusiible pas
or oxygen or a combusiible
mixlure of pases for system
lesling. Failure Lo carefully
follow (hese instruclions
could resull in permanent
injury or loss of lifle,

Never allempt to repair sol-
dered or welded joinis
while Lhe system is under
pressure.  Soldered joints
should be opened and resol.
dered. Do nol simply add
more solder o a leaking
joinl,

Do nol use the compressor
L build up the pressure - it
is nol designed to pump air.
Serious overheating and
damege may result,

Prior To Testi

Belcre iesing, follow these
instructions:

L. If tes1 pressures exceed the
setlings ol system relief
valves or safety devices,
remove the sysiem relief
valves or salely devices
and plug 1he connection
during the 121,

2, Open all valves except
Ihose leading 10 the
atmosphere.

1. Open all solenoids by
liliing their siems
manually.

Testing
When Lhe proper pressure is
atlzingd:

1. Test for leaks witb &
mixmre of four parts waler
and one pan liquid soap
applied ro all Nanges,
ithreaded, mldemf. or
welded joinis with a one
inch round brush. A small
amount of glycerine added
10 the test solulion will
sireagthen the bubbles and
improve Lhe solution.

2. Observe Ihe entire joint If
a leak is present, the
ascaping gas will cause the
test soluezon 1o bubble,

3. Afier all leaks are found
and marked, relieye (he
systern pressure and repair
lezks.

4, Alier all the joinis have
been repaired and the
system 18 considered
"Hght", iest the unit wilh
refrigerant,

5. Anach a drum of the
proper refrigerant 1o the
system and allow the gas
L enler unlil a pressure of
5 psig is reached.

6. Remove the refrigerant
drum and bring the
pressure o the
recammended test level
wilh oil free dry nittogen.

7. Check the entire system
again for leaks, using a
halide 1orch or elecronic
leak detector. Check all
Manped, welded, screwed,
soldered and gasket joints,
and all parting lines on
castings. If any leaks are
found, they must be
repaired and rechecked
before the system can be
considered tigh,

Note:
See warning on next page,
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Read Saleiy Section before Lhis section. Failure to carefully follow

these instruclions could resull in permanent injury or loss of life.

WARNING

Neo repairs should be made F
(o welded or soldered joints
while the system is under
pressure.  Failure to care-
fully follow (hese [nstruc-
lions could result In perma-
nent injury or loss of life.
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Read Safety Seclion before (his section. Failure to tarefully follow
Lhese instructions could resuli In permaneni injury or Iuas of life.

I1. EVACUATING THE SYSTEM

Reasons To Evaciale

Refrigeration systems operale
besi when only refrigeranl is
present 1 (he sysiem. Steps
must be raken o remove all
air, water vapor, and all other
non-condensables [om the
unit before charging it with
refrigerant.  If air, water va-
por, or non-condensables are
left in the systam, various op-
erating difficulties can be en-
countered:

1. The moisture will react
with the oil in 1he syslem
[orming sludge which can
¢log passage-ways and
lead 1o lubrication
problems.

2. Air and non-condensables
will lodge in the
condenser, decrease the
space for condensing
liquid end cause the head
PIESEUres 1o rise.

3. A combinalion of moismre
and refrigerant, along with
free oxypgen, can cause the
Formanion of acids and
other corrosive
compounds which could
corrpde the inlernal parts
of the syslem.

Helpful Hinis

If properly evacuated as oul-
lined below, the system will
be oxygen free, dry, and rhere
will be no non-condensables
to cause problems later.

« If at all possible, Ihe
piping should nor be
insulared before the
8vacuation process is
staried,

» The evacuation should not
be done unless the room
letnperatire is 60° or
higher {to allow for proper
moishure boil off).

« If free moisiure is in the
gysiem before evacuation
{(such as water collected in
oaps or low places in the
piping), this can eazily be
detecied by feeling o
these waps and low places.
If moislure is present il
will condense in the low
places and freeze, 1L can
be removed by genily
heaung Lhe trap farthest
away [rom the vacuum
pump. This causes the
waler io boil, the ice 1o
mell, and the vapor 1o
collec) in the nexl oap
towards the vacoum pump.
Repeal this process unril
all pockers of waler have
been boiled ofT and the
vacuum pump has had a
chance 10 remove all of
the waler vapor from the
syslem.

Insirument

1t is not possible 1o read high
vacoums or low ahsolule
pressures with e pressore
EEUEC Of MErCUry monoms-
ter. Use the proper gauge
manufactured by McLeod,
Stokes, and Airserco. These
gauges usually read in the
range from 20 10 20,000 mi-
£IOmS.

Righ Yacyuit Pump
» Ufse a high vacoum pump
capable of allaining a

blanked off pressure of 10
nucrans or less,

+ Allach this pump 1o the
system and allow it 1o
operate unli] the pressure
in rthe system has been
reduced somewhere bejow
500 microns.

+ Connecl the high vacuum
pumip into the refrigeration
system [ollowing the
manafaciurers
instrucrions,

Note:

For best results, connsci the
ump to the high side and ihe
ow side of the system so that

the entire syslem is thorough-

ly evacualed.

= Connect Lthe vacuum
indicalor or gauge inlo the
syslem in accordance wilh
the menufacrurer's
insruclions.
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Read Safely Section before this section. Failure (o carefully lollow
ihese instructions could result In permanent injury or loss of life.

First E .

A single svacvadon of the 1.

system is not salisfectory to
remove all of the air, water,
and non-condensables

present.  To do a complels
job, the Iriple evecoelicn

meihod is recommended: 2

1. When the pump is first
rurnmed on, reduce the

sysiem pressure as low as 3

the pump is able to bring
i

2. Allow the pump to operale
for five (5) or six (6)

hours. 4,

3. Siop the pump and isolale

ihe system. 5.

4. Allow it o stand al Lhis
vacuum lor anolher five
(3) o six {6) hours.

5. Break the vacuum with il
free dry nicogen.

6. Raise the syslem pressurs

up Lo zero (0) with oii [ree
dry nitrogen.
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Siart the second
evacuabion, again allowing
the pump o operale and
reduce the pressure 1o less
than 500 rucrons.

Allow the pump to operale
for twa (2) or three {3
hours.

Stop the pump and allow
the system 1o stand with
this vacuom for a
minimum of three (3)
hours.

Break the vacyum wilh oil
free dry nirogen.

Raise (he pressors in the
sysiem (o zero (0.

g |E . Third E .

For the third evacualion, the
foregoing procedure is again
followed;

1. Operate the pump uniil the
syslem pressure s reduced

below the 500 micron
figun:,

2. Allow Lhe pump Lo operaie
an additional six (6) hours.

3. Stop the system and allow
to stand for approximately
twelve (12) hours ac the
low pressure.

4. Break the vacoum with the
oil free dry nirogen.

5. Allow the pressure in the
SYSlem to come up to
slighily above zero {0)
pounds (drier carridges
and moisture indicators
may be installed in the
system at this dme).

6. Evacuale the syslam
below the 500 micron
figure and charge with the
refrigerant being used for
rhe sysiem.

IMPORTANT

Alihongh this procedure ls
iime consuming, §l is (he
only posilive way to ensure
a properly evecuated sys-
tem. Short cuts may resuli
in even more time ¢consum-
Ing and expensive clean np
of improperly evacuated
syslems.




A A A A A A A A A A Al A A A I A Y Y Y S R L T’

Read Safety Section before this section. Failure to carefully follow
Lhese instructions could result in permmnent injury or loss of life.

12, CHARGING THE UNIT WITH REFRIGERANT OIL

When properly cherged, the
oil level in the compressor
should be visible al the center
of the compressor sight glass
(located on bhand-hole cover
on the side of compressor),
Other equipment such as the
oil filter or oil coolers (when
used) also require oil charge,
Therefore, the oil level in the
compresgsor should be re-
checked after the compressor
has been operated. If addi-
tional oil is required, add
only the oil specified by the
manufacturer. Use only de-
hydrated, wax-free, refriger-
ant grade oil of suitable vis-
cosity (refer o Table 3-4).

Beriodic
Checks And Records

The above oil check should
be done at start-up, or after
any service work is per-
formed. Periodic  checks
should also be done on a reg-
ular basis. Complete records
should be kept of any addi-
tions or removal of oil to the
system.

Table 3-4 Compressor Oil Charge

Refri 0il
Unless otherwise specified,
the following refrigeration oil
should be used:

* Sun Oil Suniso 3GS or
4GS (refer 10 Table 3-4)

= DwuPont synihetc oil, 150
85U only

* Texaco Capella B1.

CURAENT 3ELECTIONS

CARRIER COMPRESSOR BH48/48 sHa0/68 5HA0/88 | 5H120/128
OLL CHARGE (PINTS) = 18 21 41 a1
AOYCE COMPRESSOR CGOdG GEOED GGOBD CG120
OIL CHARGE [RINTS) *= 24 a0 3z oo
COPELAND COMPRESSOR | 3D53-1600 | 40933000 | aDG-2300 | 4Du3-3000
{SEMI-HERMETIC)

OIL CHARGE (PINTS) = 13 17.8 18,25 175

* 2GS OR EQLIVALENT OLL =+ 435 OF EQUIVALENT O
OLDER MODELY

COPELAND COMPRESSOR | NRA2:0500 | #RAIO780 | oRSIG00 | sRHIS500
{SEMIFHERMETIC)

O CHARGE {PINTS) * 5.0 9.0 2.0 10.0
CARRIER COMPRESSOR COEM28s |

[SEMIEHERMETHC) g

Oll. CHARGE (PINTS) * ue |@
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Read Saflety Section before this section. Failure to carefully lollow
these instrctions could resull in permanent injury or loss of life,

IMPORTANT

+ Do nol mix dilferent
types or grades of oil.

+ Do nol over [ill with oil,
Lhis iz especially irue on
the hermetic Lype com-
PTESSUIS.

+ Make sure the oil is
fresh and not contami-
nailed.

Oil Quali

If the quality of the oil is un-
known or is no clear, TUR-
B recommends that an oil
gest kit be oblained from a lo-
cal rmefrigeralion  supply
house. This will ensure thal
Ihe oil 35 acid free and safe 1o
use.
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Periodic analysis of oil sam-
ples by local testing laborato-
ries can also det=ct unusual
build-up of metals or other
contaminents (which result
from wear or other dehris in
the oil) before they become a
problem.
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Read Safety Section before Lhis section. Failure to carefully follow
these instroctions could resull in

permanent injury or loss of life,

13. REFRIGERANT CHARGING

Possible Leaks

Self-conlained waler cooled,
evaporative cogled, and air
cooled units are [urmished
complete with necessary op-
erating refrigerani charge and
nomally require nop  fleld
charging. A leak in the re-
frigeranl circuit might occur
during shipping or handling.
If a leak is derected, immedi-
ale comeclive action should
be taken end additional re-
[rigerant gas should be added
10 the system. Reler 1o siep
10 — Testing Re(ngeralion
System For Leaks on page
67.

Models with remote {fizld in-
stalled} condensers  are
shipped with e holding
charge only and will require
field charging of the sysiems.
These onits are designaled as
E, SCAR, and SCER. Refer
to  "Imiial  Refrigerani
Charge" nstruclions on page
74.

\dding Relri
IMPORTANT

Before adding refrigerani
or placing the unit in
operalion, evacuale (he
enlire sysiem lo insure a
complelely dry syslem. See
step 11 - Evacualing The
Syslem on page 69.

Whenever refrigerant is add-
ed 1o any syslem that hes ai-
ready been evacualed and
charged, exmeme care should
be laken in admiring Ihe re-
frigerant to the system.

1. The vnil should be placed
in operelion and the liquid
line sight glass observed
during the first five min-
utes of the freezing cycle,

2. With the head pressure be-
iween 180 psig and 210
patg {for R-22 system), the
refrigerant should be slow-
ly charged into the sucrion
of the compressor as a gas
only (never as a liquid).
Be sure thar all charging
lines are clean and proper-
Iy purged of air, Airis
purged from the charging
ling by allowing some re-
frigerant 1o escape while
attaching the hose 1o the

charging port.

3. When the liquid line sight
glass is free from bubbles
during the firsi five min-
ules of the freezing cycle,
{Lhe period of heaviesr re-
[rigerant flow) the unil is
[ully charged. The unic
nemeplate Lists the unil
medel, refriperant type,
and rel(rigerant charge.
Always monilor and
record how much relriger-
anl 18 added. MNever ex-
ceed Ihe nameplate charge
lisied.

IMPORTANT

Do nol overcharge Lhe re-
Irigerant circuit. This in-
duces high discharge pres-
sures, Be sure the correct
Lype of refrigerant is beinp
added to (he sysiem.

Remofg Air-Cooled Or
E ive-Cooled Uni

Self-conieined unils  fur-
nished for uwse with remotwe
air-cooled condensers
(SCAR) or remote evapora-
tive-cooled condensers
(SCER) are shipped withoul
the operating charge end will
require refrigeranl gas, Fol-
low the procedurs sel forh
under "Adding Refrigerant”
on this page. Each unit is
shipped with a  holding
charge to keep the system dry
during shipment or storage.

Bemote Type Unjig

All remole rype (R) modeis
are. [umished withow refrig-
erant charge. The enrire re-
frigeranl system most he
cvacoaled as per siep 11 —
Evacuating The Sysiem on
page 69 and then charged by
following the procedure set
forth under "Adding Refriger-
ant" on this page. Each unit
is shipped with a holding
charge to keep the sysiem dry
during shipmeni or storege.
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" Reed Safety Section before this section. Fail
these insiructions cauld result in permanent injury or loss of life.

ure to carefully follow I

Initlal Refrigeran; Charge
For sysiems shipped with a
holding charge only, it will
be necessary 10 add refriger-
ant 1o the sysiem belore slart-
ing,

To transfer refrigerant from a
bottle, cylinder, or drum into
a refrigeradon sysiem  Te-
quires Lhe pressure in the re-
frigerant vessel o be higher
than the relrigerant sysiem.
In typical charging oper-
Long, a commercially availa-
ble and approved clectric
hearer band iz strapped 10 the
refriperant vesscl. The low
watlege hear inpuc from the
heawer band safely raises rhe
pressure in the wvessel amd
drives the refrigerant into the
relrigeration system, which is
al a lower pressure.

Example:

Charging refrigerant (R-22)}
gas inwo the suclion side of a
S¥SIEMM OpEraling ar a suclion
pressure of 43 psig would re-
quire engugh heal 1o raise the
pressure in the charging ves-
se] above 43 psig. charging
an idle system a1 150 psig
will require a pressure higher
than 150 psig.

WARNING

Small 30 pound boules offer
the safest and eosiest han-
dling due to light weight and
should be used when practi-
cal as outlined below, Thirly
pound boiles are also easy to
weigh 1o dewermine how
rmuch refrigerant has been
added end il the bortle has
been emplied.

The large 125 pound botes
are harder o handle but are
more practical for sysiems
with larger charpes.

IMPORTANT

Proper MWfiing iechniques
must be used In lifting (he
cylinder to avoid injury to
the back. Use a hand eart
wilh chains lo strap the bol-
ile (¢ the carl during trans-
porl. Never (ry to carry ihe
cylinder up a ladder or
slairway by hand. Never
lift the eylinder nfone.

MNever use a lorch or open
flame (o input heat inio a
refrigerani charging vessel.
Excessive heat can produce
unsafe pressures thal can
result in rupture or explo-
sion of the vessel. Failure
io carefully follow these in-
siructions could result in
plgrmanenl injury or loss of
life.

The 125 pound botlles are
easily weighed nsing stan-
dard commercially available
seales o determine  how
much reldgerant has been
added and if the cylinder has
been empried.

Large 1,750 pound drums are
more practical and economi-
cal on larger systems bur re-
quire special handling with a
fork lill, cranes, or ather spe-
cial bhandling equipment
They are also more difficult
1o weigh o verify he amount
of refrigerant used. Adding a
source of low wartage hear is
also more difficalr.
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I1 is somelimes more pracli-
cal w0 lower the pressure of
the relrigeration sysiem being
charged by either renning
ool water over the receiver,
or surmrcunding rthe receiver
wilh ice. Refrigerant liquid
transfer pumps are more
ctical for rranslemming
arge refriperant charge. Be-
cause of the size of the charg-
ing drum, il may be difficul.
or impossible o locals the
drum next w he sysem be-
ing charged. In this case, it
will be necessary m nm a
charging line from the drum
to the sysiem, Copper wbing
or charging hoses for this
purpose should be used.

Systems  with  operating
charges less than 250 pounds
can be safely and easily
charged using 30 pound re-
frigerant boliles.  Sysiems
with 250 o 1,500 pounds are
more suitable [or 125 pound
refrigerant containers for safe
and easy handling. Sysiems
over 1,500 pounds are pener-
ally more suiable for 1,730
pound cylinders with the final
charge from 125 pound bot-
tlzs. The use of 1,750 pound
eylinders requires special pre-
caulions in handling 1he drum
and may rmequire special
charging lines.

Charging procedure:

1. Connect a charging line
through a refrigerans
gauge st from the
charging vassel (o the
refrigeration sysiem
receiver, or combination
condenser/receiver.
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Read Salety Section before (his section. Failure Lo carefully follow
these instruclions could resull in permanent injury or loss of life,

- 'Tighten one end and
screw the other end on
segurely bur loose.

- Qpen (crack) the valve
on the cherging vessel
slightly, allowing a
small flow of
refrigerant Lthrough the
hose.

Al the loose end, wiggle
the charging ling o
allow re[nperant and air
{0 escape.

- While the refrigerant is
Mowing through the
loose end, lighten the
fitting.

- At this poml, both ends
of the cﬂarging line
should be securely
fasiened and [res of air.

CAUTION

Alwnys wear eye prolection
and protective  rubber

gloves when attaching the
charging line,

WARNING

IMPORTANT

MNever charge liquid refrig-
erani directly inio the com-
pressor unil or suctlon line.
Damage to (he compressor
could resull. Always
charge with refrigeranl gns
into the low side of Lthe sys-
tem,

6. Repeal the above process
until the refrigerant charge
specified on 1he nameplale
is in the sysiem.

WARNING

Never atlach the charging
line lo the discharge {(high
pressure) side of the com-
pressor. Excessive pressure
building in the vessel could
resull causing the vessel lo
ruplure or explode, Failure
to carefully follow these in-
structions could resull in
permanent injury or loss of
life.

2. Open the valve on the
refrigeran| vessel to 0] the
charging line,

3. Connect the heater band o
lhe charging vessel and
cOonnect 1o a proper
voltage outler.

4, Open the inle! (charging)
valve on Ihe refrigerant
gyslem.

- Refrigerani should flow
from the refrigerani
charging vessel 10 the
sysiem.

5. If Fassih]e. set the
refrigerant vessel on a
scale.

Record the initial
weighe and the weight
of the boule or cylinder
10 determine when the
boutle is emply.

- Record each botlle,
drum, or cylinder added
and maimain a lotal of
the refrigerant added
alier each botle,
cylinder or drum is
added.

Do not exceed the recom-
mended refrigerant charge.
Overcharging can result in
£Xcessive pressure causing
ruplure or failure of the
sysletn. Failure lo carefully
follow Lhese insiructions
could result in permanent
inJury or loss of lile.

7. Close the valve on the
charging vessel and

dizconmecl the heater
band.

8. Close the valve on the
refrigerant gauge manifold
zel.

9. Loosen the hose fiting on
Lhe receiver end to allow
the Schrader fifling to seal
and hold the charge.
Screw a cap oa the
charging fiwing o prevemt
leakage through the
schrader liming.

WARNING

Refrigerant will flow [rom
the Schrader Mitling unlil
ihe stem seats.  Always
wear eye protection and
prolective rubber gloves
when connecting or discon-
necling a hose 1o the
Schrader fitting. Failure to
carefully follow these in-
structions could result in
permanent injury or loss of
life,
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Read Safety Seclion before this sectlon. Failure to carefully follow
lhese insiruclions could result in pernanent injury or loss of life

[0 WOT CPEN

HIGH PRESFSUHFE Gubl K3 {0 N OT QPEN)
LOOW PRESSUHE OAGE

REFRIKIERANT QAUGE MANIFCLD
| ‘,..-—CPEN VALYE TO ADL AEFRIQE RANT

{—mmm

CHAREING | 1DE

FEEF RAGE AANT

CHAREN YESSEL

BCHRADER FITTNG

{HELIEF VALVE

u | =]

RECEWERCR
CONDENBE A"RECEIVER

BCALE

ELECTRIC HEATER BAND E
ELECTH G DUTLET E
Figure 3-18 Typicel Connections For Initial Refrigerant Charge
00 MO OFEN
FiGH PRESSURE CWARGE [0 MOT OPER]
1 Oy PRESSHIRE Gl IGE
AEFRMGERSNT QALGE MANIFOLE
DFEM YWALYE TO ADD REFRKIE RANT
CHARGING HOSE /— CHARGING HOSE
TaMich e ¢ ~ m s man
PRESSLIAE GHA R :
TaP YALVE LaW PRESSLHAE
I
{CSCHARE] CHARGMG HSE el VALY SUCTIGN 4 | PRESSURE TaP
SHUT-OFF I DA SCHRAADER
VALYE
SUCTION
HEFRERSNT

SHMAC MG VESSE] -
' BUCTION ACCLUMULATOR

SCALE

ELECTRIC HEATER BAND
GRONGED
ELECTRAICAL OUTLET

Figure 3-19 Adding Refrigerant To Existing Charpged Sysiem
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Read Safety Section before this section. Failure to carefully follow

these instructions could resull in permanent injury or loss of life.

10. Loosen the fitling on the
center manifold
connsclon o release the
refngeram ocapped
between the gauge sel and
shut off valve,

11. Remove and secure all
emply refrigerant vessels
ineluding replacing the
protective cap.

MNote:

A charping hose is shown
conmected 1o the discharge
(high pressure) side of the
sysiem in Figures 3-18 and 3-
19. 'This is rcommended so
ihat the discharge pressurs
mey be observed during the
charging procedure 1o avoid
accidental overcharging or
overpressure due o the isola-
iion valve being in the wrong
position or lecation.

WARNING

Do nol open the manilold
gauge set valve connecled Lo
the high side during the
charging operation. High
pressure could enler the
charging vessel resulting in
rupture or [ailure causing
seripus Injury. Failure to
carefully follow (hese in-
structions could result in
Fﬁrmanenl injury or loss of
ile.

On large sysiems where a lig-
wid ransfer pump or charging
syslem 18 used, the manufac-
rer's inslroctzons should be
followed in connecting the
pump and hoses. Howewer,
all other puidelines as oot-
lined above should be fol-
lowed.

RELEF VALVE QISCHAROE LINE
FELO PIFNG TO AREA sBOVE
HORMAL WORKING &AEA

Relief Devices

Relief valves are installed on
pressure vessels (condensers,
receivers, etc.) (o prevent ex-
cessive pressure build-up in
the system. These safety re-
lief valx;es should be vented
Io a sate disch int.
Field piping (b}ra;gﬂiﬂrpﬁ? will
be required 1o vent the valve
ouside for indoor installa-
lions or lo a location away
from personnel exposure for
indoor or ouvidoor insmlla-
tions. Reler (o Figures 3-20,
3-21, and 3-22,

___WARNING

All reliel valves musl he
piped lo a safe discharge lg-
cation. Failure to carefully
follow these instructions
could resull in permanent
injury or loss of life,

All relief valves are tagped
with the above or a similar
warning,

\

AR-CODLED
CONDERSER

/

I"-ELi:'F\\

VALVE

g
2

Figure 3-20 Typical Air-Cooled Condenser Reliel Valve Field Piping
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FIELD RECHARSE FIPING
TOCUTEIHE &Y OTHERS)

N

Read Safety Section before this seclion. Failure to carefully follow
these instructions could resull in permanent injury or loss of life.

o

FACTORY (NSTALLED 5; HSCHARGE
AELIEF WALVE L] 0 SAFE
;ﬁ CONTROLLED
TG % AREA
g
WATER.CODLED J‘//
COMDENSER 7
#
oy
/]
;{’ CuTSIDE
]
/]
P
/]
L]
Fad
| 7
F
L S /’A s

Figure 3-21 Typical Indoor Installation Reliel Valve Piping

¥

DISCHARGE AT HEEGHT
TO PAEVENT DIFECT

DRECHARGE CHTO
PERSONNEL BELOW

CORRECT

Figure 3-22 Correcl And Incorrect Relief Valve Discharge Piping
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Read Salely Seclion belore Lhis seclion. Failure Lo carefully fi

ollow h

ihese instruciions could resull in permanent injury or loss of lile.

De not anempr 1o add refrig-
eranl © the syslem belore
piping all relief velve connec-
Lions.

ANSI/ASHRAE 15-1974
code permils a maximum
back pressure through the re-
liel valve discharge piping of
25% ol 1he inlel pressurs
while the device is discharg-
ing ail rated capacity. Based
on the set pressure and capac-
ity of the relisf device, the
maximum length of discharge
piping can be caleulated us-
ing the fommula:

L = 9p243
1602

where:

L = length of relief valve dis-
charge piping, in feel

P = 0.25 [ {relief valve pres-
sure settingy x 1.1 +
14.71

d = intzrnal diameter of dis-
charge piping (or mb-
ing}, in inches

C = minimom required dis-
charge capacily, in
pounds ol air per mimute

f= lélorR-22

f= 0.5 for ammonia

D = oulside diameter of ves-
selin feet

Lj=length of vessel in feel

Tum 10 the next page for ex-
ample prablem.
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Read Safely Seclion before this section. Failure o carelully follow
these instructions could resull in permanent injury or loss of life,

Example:

A system uging a 12 3/4" diamerer x 48" receiver.

Design relief pressure 15 300 psig.

Refrigerant is R-22.

Therefore, C=f DL = {1.6}{_]_2_1%@ {%%J = 6.8 pounds of air per minulte,

A 1/2" x 3/4" (inlel % oullet) pressure reliel valve rated a1 41.6 pounds of air per minule is used.
Maximum discharge piping length:

L= 9P2d7 = (9) (7,430) (0.38) = 34.3 feet
160~ (16) (46.24)

wherg:
P= 025[(300)(1.1)+14.7] =862
PZ= 7,430
d= 0.824" (3/4" sch4{ pipe)
dS= 038
= 0.8 pounds of air per minute
CZ= 4624
Therelore, 2 3/4" SCHA( pipe is completely adequalte for normal insmalladons with relief valve

discharge piping less than 34 feet long. 1f longer piping is required, a larger size piping would be
required.

80 Turbo Relriperaing Company 7/92

@
®
®
@
@
O
4
o
@
®
@
<
®
®
@
®
¢
@
®
®
@
@
9
-
@
®
.
@
@
®
®
®
®
®
®
®
®
o
@
®
@
®
@



Read Safety Seclion before Lhis section, Fallure (o carefully follow
these instructions could resull in permanent injury or loss of life,

14. AIR-COCLED CONDENSERS

Desien Conditi

All SCA condenser selections
are based on the flollowing
conditions {([or R-22%:

« 100°F ambient {dry bulb)

» 20°F approach
{condensing l=mperalure -
air entering lemperalure)

+ 120°F condensing
iemperatere, SDT (260

psig)

« 20°F samrared evaporalor
temperaware, SET during
defrost

» THR rotal heat of rejection
{evaporalor load in RTUH
at highesr operating °F
SET and 120°F SDT) +
{heal of compressor in
BTUH})

» During operelion on
non-design days, the
sysiem can and should be
operaled al a lower
saluraled condensing
lemperalure. For proper
thermal valve operation, a
minimum prassure of 150
psig should be maintained.

Example:
Unit with SH60 compressor.

— Compressor capacity at
20°F SET and §120°F SDT
= 35.6 lons = 427,200
BTUH

— Compressor BHP a1 20°F
SET and 120°F SDT =
552

— THR = (427,200} + (55.2)
(2,545) = 567,684 BTUH

— Condenzer selection would
be based on 567,684
BTUH with 20°F TD.

Maoumlting

Aircooled condensers sup-
plied with SCA models are
based on 100°F air on, 110°F
air off, and 120°F condensing
(260 psig). The air-cooled
condenser is mounted on a
common base frame with the
evaporalor Aar an elevarion
that ellows free draining of
the liquid [rom the condenser
into he receiver and unre-
siricied airflow (hrough rhe
coil.  When an air-cooled
condenser is fleld installed,
mounl the condenser so thal
the condensed liquid refriger-
ant will flow imo Lthe receiver
wilhou resiriction of waps.

Pirch the ligmd line down
from Lhe condenser o the re-
ceiver, Mount the air-cooled
condenser high enough so
trash will not be sucked into
the coils by the aidlow aver
the coils. These condensers
can be furnished for horizon-
tal or vertical air flow {as re-
quired). Horizontal mounting
is standard.

Eaui Furnished

Self-conleined air-cooled
(SCA) models are furnished
with a properly sized con-
denser w reject the toral heat

of rejeclion (THR) of ihe
evaporalor and the heal of
compression, A receiver, iso-
lation valves, safery reliel
valve, check valve, and win-
ler conirol valves (for Opera-
licn in low ambieat) are also
supplied. The piping and
wiring are faclory insralled.

For emole air-cooled
(SCAR) models, the receiver,
isolation valves, and relief
valves are shipped loose for
field installarion. Winler
conirol valves and condens-
ers are available as an option,
Malor siarter(s) for the con-
denser fan(s) can also be fur-
nished,

Dperaiion

The need for a modulating
device for use in conjunction
with constant air flow air
cooled condensers 18 general-
ly recognized. Falling ambi-
enl lemperalures prodice cor-
respondingly lower operating
pressures  and  eventoally
cause system problems at the
expansion valve due 10 low
pressure.  The TURBO®
winler control, which consists
of four wvalves ("L", "G",
"LC", "LD"), 18 2 completely
aulpmalic sysiem that elimi-
nales these conditions.

Operaticn of the condenser
winter control is as follows
(refer 1o Figure 3-23):

« When low ambient gir
condilions are encouruered
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which allow condensing
pressure to drop, the prin-
¢iple of operalion is o
hold back enough of the
condensed liquid in the air
cooled condenser coil so
that some of Lhe surface is
rendered inactive as con-
densing surtace, This re-
duciion of active condens-
ing surface results in 2 rise
of condensing pressure
permiliing normal syslem
operation. This melhod of
control is 1ypically called
"Mood-back” conbrol.

» The recerver must be capa-
ble of holding enough re-
frigerani 5o that liquid can
be siacked in the condens-
er and still have enoogh
charge in e receiver for
proper opesation.

/'LD' VALYE

Read Salely Section before Lhis section, Failure (o carefully follow
these insiructions could resuli in permanent injury or loss of tife,

The receiver must have
sufficient capacity to hold
all of the liquid refrigerant
in the system which must
be retumied 1o lhe receiver
when high ambienl condi-
lions are encountered.

Note:

Il the receiver is oo small,
liquid refrigerant will be hald
back in the condenser during
the high embient condilions
and excessively high dis-
charge pressures will be en-
countered.

IMPORTANT

Sulficient refrigerant must
be in the system (o permil
ihe winler control Lo oper-
ple salisfactlorily and main-
(ain a liquid seal on the re-
celver,

¥alve Functions

Valve "L"
{(Upstream Repulator)

Valve "L" (localed in the
irain line [rom the condenser
outlet to the receiver) is the
maodulating Lype. The spring
1ension is set so thal a mini-
mum pressure in the condens-
gr is required before valve
"L" will begin to open. Any
increase in pressure opens
valve "L" more, pemilling
more condensate 1o pass inlo
the condenser. I the spring
tension  is  increased ({by
clockwise adjustment), a
higher pressure will be re-
quired to open the valve, [f
the spring tension is de-
creased by counter-
clockwise adjusument), a low-
er condenser pressure re-
quired. Valve "L" is ser at

AR FLOW

0 O

TO ’z [\. 1 [ Y
COMPHESSOR
—

LHLAL)

N\
SYSTEM]_%' ?

=)

*H = MINIMUK HEMZHT {367

/.G. VALVE ?‘_____... \ COMPEMSER
FHEE DRAIN

AlR COOLED

Figure 3-23 Typical Air-Cooled Control & Winter Conirol Valve Piping
{Flood-Back Melhod)
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Read Safety Section before this section. Failure Lo carefully follow
these instructions could result in permanent injury or loss of life.

the factory {on SCA models)
10 open ar 180 psig for R-22
which should permir satisfac-
tory operation. [If a field ad-
justment is required and the
condenser pressure does nol
vary wilh the adjusimeni, rhis
indicates a shortage of relrig-
erant in the system,

During start-up, when the
condensate in lhe condenser
has been exposcd to a low
ambical ar wmperalire, it is
cooled down below the tem-
perature corresponding to the
existing condensing prassure.
The pressure in the receiver
needs Lo be raised o a painl
that cormesponds 10 1he pres-
sure required for proper oper-
ation of the thermmal expan-
sion  valve. This s
accomplished by pemmiuing
het discharge pas 10 bypass
the condenser and emer the
receiver through valve "G" 10
maintain pressure until the
condenser warms np.

Valve " (7"
(Downstream Regulator)

Valve "G" is a modulating
valve that dcts in reverse so
thal the spring lension opens
the valve 1o admit hor gas.

Valve "G" remains open nnatil
the pressure (IeMmperalre) in
the receiver rises Lo the ser
point and drives the wvalve
closed. WValve "G" is presel
al the lacwry (on SCA mod-
els} 10 close a1 160 psig for
R-22_ If a field adjusiment is
required, a clockwise adjust-
menl increases (he spnng ten-
sion. A higher rise in pres-
sure is obrained before 1he
valve closes, shuung off the

hot gas flow inwo the receiver.
A counter-clockwise adjust-
ment would permit the valve
o close at a lower pressure.

Valves "L" And "G"

When adjusting valves “L"
and "G", a cenain differential
in pressures {approximotely
20 psig) muost be maintained
we ensure enough of a differ-
ence berween discharge pres-
sure and receiver pressure so
ihal hot gas will enter the re-
ceiver when required.

When the system is not in op-
eration, no refrigerant gas
will enter the condenser.
Evenlually the pressure in the
condenser will drop 1o a point
that corresponds 10 the ambi-
ént air temperature, During
this period, there may be a
large difference belween the
pressure in the warm receiver
and the cold condenser. The
service for which valves "L"
and "G" are designed does
nol Tequire Lthem 1o be gas
nght. During this shut down
period, i1 is possible for re-
frigeran gas 10 escape from
the higher pressure in the
warm receiver through the
condenser drain line back
into condenser (becavse of
low ambienl al a low pres-
surel. A check valve "LC" 18
placed in the drain o prevent
migration of the liguid back
io the condenser.

Valve "L

To preveni the migralicn of
gas, a check valve ("LC") is
located in ithe drain line
which leeds the receiver,

This valve is gas right and
musl be maintained as such.

The check also closes during
low ambienl stari-up when
the *G" valve is open. This
allows partial flooding of (he
condenser in order to main-
rain a4 minimum discharge
pressure.

Valve "1.D"

Valve "LD" is also a check
valve which must be insialled
in the discharge line a5 close
ty the compressor as possible.
Vaive "LID" ensures that no
gas in Lhe condenser will mi-
grale (o the compressor head
during the off cycle. Refer o
Figure 3-22 for valve ar-
rangement.

The drain line fmom the con-
denser ontlet o cthe receiver
inler is sized "sewer" flow
{free flow - 2 Iimin). To en-
sure that rthe liquid draing
properly from the condenser
when 1he "L" aod "L
valves are open, a minimum
drop belween the condenser
outlei and inler 10 the "L"
valve is required, This dis-
tance 15 denoled as "H" in
Figure 3-23. For typical in-
stallations, this disiance is
24" 1o 36", Refer to the pip-
ing dingram supplied with the
univ Jor rhe actual distance
(due 10 variabons in condens-
er pressure drops).

Note:;

Duwring low anbient opera-
tion, the condenser coil will
ke parially [looded (food-
back} by the "L" wvalve 10
mainlain a minimom  dis-

7492 Twbo Relngerating Company 83




Read Safety Section before this section. Failure to carefully follow
(hese insiructions could result in permanent injury or loss of life,
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Yariahle Speed Fan Motor (V.

charge pressure and the drain
will feel cool due o snbcool-
ing of the lquid leaving the
coraenser.

Alternale Head
EBressure Controls

Fan Cycling

On some muoxiels, a pressore
switch(es) is used Lo cycie the
fan{s) on and off in response
Io an increase or decrease in
discharge pressure.  This
method reduces the refriger-
ani charge required with
Nood-back controls by elimi-
nating rhe need 10 flood the
condenser coil, [I 15 peneral-
ly limiled 10 applicalions us-
mg condensers with several

fan motors, allowing several
capacity reduction steps. Un-
der certain conditions, rapid

cycling of the lan{s) may re-
sult. when wsed on models
with naly one or two fans,

Variable Speed Motor
{(¥SM) Condroller

A vanable frequency solid-
srate conrroller is used 1o
vary the ourpur rpm of the
condenser fan moror(s). A
pressure differential swiwch is
used 1o signal the contoller
10 increase or decrease the
motor speed from 0w 100%
10 meinlain Lthe pressure set
point.

84 Turbo Relrigaraing Company 7/92

;PFESS‘LIHE SENGING LiNE
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TEM-E3TE

Typical Piping For Fan Cycling Or
Y Controls

The VSM controller elimi-
nees the need for flooding
the condenser coil thus reduc-
ing ihe refrigarant charge and
receiver size. Fan cycling is
also eliminated.

VSM controllers can also be
used with single or multiple
fan molors and maintain a
sicady pressure conerol fi.e,
¢liminates sudden reduclions
of increases in airflow asso-
cialed with cycling the [an on
and off).

See Figure 3-24 for 1ypical
piping with fan cycling or
¥5M conuols. For the 1ype
of head prassure control used
an a unit, refer o the manual
cover sheel.




d Salety Section belore thirs section. Failure lo carefully follow

e

Ihese instructions cobld result in permanent Injury or loss of life.

Y5M Conirol
Panel Winterizi

Ambient lsmperatures can af-
fect many of lhe electronic
centrols in the YSM control
panzl. In general, the devices
TURBC uses operale proper-
ly in remperatures between
32°F and 140°F. In operaning
ambienls under 40°F, TUR-
BO recommends that =&
source of heat be available in
the conmol panel (o mainlin
a letnperamre above 40°F.

Thiz will ensure conlinuous,
reliable operation of all com-

CPHT

ponents (even in severe appli-
calions*). A winterizing kit
consisting of a heat source
and conool thermostat can be
provided as a factory installa-
tion or a3 a rewrofil Lo exisnng
contrel panels.

¥ The control panel
winterizing kit is designed
for equipment operations
in ranges from 0 to 40°F.
Consult TURBO for
cquipmenl operalions in
conditions below G°F.

CPH

CONTROL PANEL HEATER

Sel al 40°F
/s  CONTROL PANEL
L1

HEATER THEAMOSTAT

Installatlon

All componenls are faclory
insralled and pre-wired.

Operating Sequence

As the control panel lempera-
ture drops below the set point
of 40°F, the contacis of
CPHT tharmostar close 1o en-
ergize the panel heater coil.
As the Iemperatare rises
above Lhe differential seuing
of the thermostat, the contacl
opens o um off the hearer,

e lhermostat conrinues (o
maintain the interior empeara-
mre above 40°F. Refer w0
Figure 3-25.

=
¢
TSIM-321%

Figure 3-25 VSM Control Panel Winterizing Wiring

72 Twhbo Refrigeraiing Company 8%



Read Safety Section before this section. Failure lo carefully follow
ihese inatructions could resull in permanent injury or loss of life,
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Read Safely Section before this section. Failure (o carefully follow
these inglructions could result in permanent injury or loss of life,

15. EVAPORATIVE-COOLED CONDENSERS

Mounting

Evaporanve condensers sup-
plied wath SCE models are
based on 78°F design wel
bulb and 95°F condensing
{181.8 psig) for R-22, The
condenser is mounted on a
common base frame wilh the
gvaporalor seclion, A receiv-
er is mounled on the same
frame (below the condenser
outler) al a distance 1hat en-
sures [ree How of the liquid
from the condenser to the re-
ceiver without traps. Pitch
the drain Line down from (he
condenser lo the receiver.
Conool of the evaporatve
condenser fan(s) and water
pump is wired into the unit
contol panel,

Equipment Furnished

Sell-conlained evaporative-
cooled (5CE) models are fur-
nished with a properly sized

condenser to rejecl the total
hea of rejecuion (THR) of the
evaporilor and the heal of
compression. A receiver, iso-
lation valves, safety relief
valve, and head pressure con-
lrols are supplied. The piping
and wiring are faclory in-
slallad.

Fer remote gir-cooled
{5CAR) models, the receiver,
isolation walves, and relief
valves are shipped looss for
field installation. Motor
starter(s) [or Lthe condenser
fan(s) can elso be furnished.

Head Pressure Conirol

Two types of head pressure
control are available on ice-
miakers:

1. Variable speed fan motor
controd (VSM){opadonal}.

o

2. Flood-back control
(srandard}.

Refer 1o Figure 3-26.

YSM Confrols

A solid stare variable fre-
quency constant lorque drive
monitors the pressure at the
inlet 1o the condenser. This
signal is direcied to the [re-
quency control to adjust lhe
[an motor rpm either up or
down o maintain the pres-
sure ar Lhe set poinl,

A PID conrroller connecled
transducer mounted with a
discharge sensing line is used
to transmil a signal to the
VSM drive,

1. As lhe pressure reaches
lhe upper setpoint, the PID
ransmils a signal to the
controller Lo increase the
[an rpm.

OACHeRGE E-—-'h—]—' :L I'__'_I PREZSURE

ECULIZER LiME

IEOLATICON WALVE

"y

HEUEF

‘\ PFREAEAE REHS kG

LMHE e CONTAOLLER

[FITC H CrOWT) ENGLOSURE

7

THAHNMDLGER
e

o YR
s £ \wg, )w;:;rm H=D

( RECEWER

WATER FLIue BLNOEHSER FAN MCTER

HOTE; THE SENSIHG LINE FOR THE Vil FREGALIAE A%1TCH JHCHAD ALSD OE #ITGHED DWW T PAEVENWT TRAFRING OF LU0 OF OIL LN THE L

Figure 3-26 Typlcal VSM Controller Installation
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Read Safely Section before this seclion. Failure io carefully follow
Lhese instruclions could result in permanent injury or loss of life,

2. As the pressure falls back
below the setpoini, the
PID holds the rpm con-
stanl.

3. I the discharge pressure
falls below Lhe sel poinl ol
the PID, the PID signals
the conmroller o reduce the
fan rpm, allowing the pres-
sure 10 either mise or hold
steady.

The above sequence conlin-
ues mainlaining the discharge
pressure berween the 1wo 521
poinis or in the PID conbol-
ler,

On SCE models, the PID
contoller sewings (alihough
they are faclory set) should
be checked and adjusied as
required during siart-up.

Adjustment

The discharge pressure can
be increased or decreased by
changing the seuing of the
PID conrroller.

Flood-Back Conlrols

Refer o siep 14 — Air-Cooled
Condensers on page 81.

88 Twhba Refriperating Company

YSM Controls ¥§
Flood-Back Cenlrols

Flood-back controls are used
on smaller sysiems where:

+ the system refrigeran:
charge is relanvely small.

» adequale elevalion
between lhe condenser
outlet and receiver is
available o prevenl the
liquid refrigerant from
siacking in the condenser
during operalions when
flood-back is not required.

Flood-back conirols require
higher refrigeranl charges
and larger receivers.

¥5M controls are more prac-
Lical on Iarlgar systems 10 re-
duce the refrigerant charges.

Noles:

1. Cycling the condenser
waler pump is not
recommended due w scale
build-up on the condenser
coils (caused by the
residue of solids lefi on
1he rubes by evaporation
of the water},

2. In some low ambient
conditions, il may be
practical 1o drain the
condenssr waler sump and
operate the evaporalive
condenser as an air cooled
condenser (this doss nol
contradicl note #1 because
ithe coif is no! allemately
wened and chen dned).

92

3. Sump heaters or indoor
sumps should be
considered in installations
when the system is
operated frequenty in low
ambienr conditions.

Yariable Speed Motor
Coniroller Specilicati

Power, Input - Voltage
2008, 220, 230, 240 VAC

380, 415, 440, 460 VAC

Power, Input - Phase
3-phase

Power, Input -
Frequency
50 or 60 heriz

Power, Ouiput - Yoltage
208, 220, 230, 240 VAC

380, 4135, 440, 460 VAC

Power, Oulput - Phase
3-phase

Power, OQulput -
Frequency

30, 50, 60, 75, 90, 100, 120,
130 heriz can be selected.
Standard swirtch sewing 1s 60
heriz,

Power, Qulpul -
Temperature (dperating
Limiis

32°F 10 104°F

Power, Oulput -
Temperature Storage
Limits

—4°F ta 140°F




' Read Safety Section before this seclion. Failure Lo carefully lollow
these insirnctions could resull in permanent injury or loss of life.

YSM Control

Panel Winterizing

Ambicnt temperanires can af-
fecl many of the electronic
controls in the ¥SM control
panel, In general, the devices
TURBO uses operate proper-
ly in (emperatures between
32°F and 140°F. In operaung
ambients under 40°F, TUR-
BO rmecommends that a
source of hear be available in
ibe control panel to mainlain
a lemperamre above 40°F.
This will =nsure conlinuous,
reliable operation of all com-
ponents (sven in severe appli-
cations*). A wintenzing kit
consisting of a heal scurce
gnd contral thermoslat can be
provided as a factory installa-
Hon or as a retofil 0 exisung
control panels.

% The contol panel winter- Operaling Sequence
izing kit is designed for
equipment operaniomns in As the conirol panel 1empera-
ranges from 0 to 40°F, tare drops below the set point
Consull TURBO [or of 40°F, the contacts of
equipment operations in CPHT thermostat close 10 en-
conditions below O°F. ergize the panel heeter coil.

Installation

As the |lempemmire risss
above Lhe differenual seldng
of the thermoslal, the conlact

All componenls are faciory  opens o rurn off the heater,
installed and pre-wired. The thennostat continuss 1o

CPHT

maintain the interior Iempera-
ture above 40°F. Refer 1o

Sal at 40°F
s CONTROL PANEL
L1

HEATER THERMOSTAT

Figure 3-27,
L2
=
CPH
CONTROL PANEL HEATER
F"4 g
Lz @

Figure 3-27 Control Panel Winterfzing Wiring
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Rend Safety Section before this sectlon, Failure to carefully follow
these inslructions could result in permanent injury or lass of life.

16. WATER-COOLED CONDENSERS

Waler-cooled condensers are
supplied with SC models.
The condanser is locared be-
low the ice slide/evaporator
upper section. A compressor
discharge line is piped to the
condenser inlet and a liquid
line connection is piped to
the evaporator above.

Desion Condi

The selecrion of a waler-
cooled condenser is depen-
dent on the evaporalor load,
refrigerant used, the source
and temperawire of the cool-
ing waler, the amount of wa-
ter circulated, and the degired
operaling pressore.

All 8C condenser seleclions
are based on the following
conditions (for R-22):

— 83°F warer enlering
condenser

— 95°F waler leaving
condenser

— 105°F saluraled
condensing lemperature,
SDT (210 psig)

- 20°F sawraled evaporator
during defrosi

— {°F during icemaking

THR (1otal heat of rejecrion)
= (svaporator load al 20°F
SET and 105°F SDT in
BTUH} + (hear ol compres-
sion in BTUH)

Example:

Icemaker with SH60 compressor:

Compressor capacity @ 20°F SET and 105°F $DT = 40.2 1ons

= 482,400 BTUH

Compressor BHP @ 20°F / 105°F = 51.3

THR = {482,400) + (51.3) {2,543) = 612,958 BTUH

Tower gpm = (THR + 15,000 BTUH / 1ower 1on} (3.0 gpm /
wower on) = (612,958 /15,0000 (3.0) = 1226

= 125 gpm

THR calculalions for highest SET condilion.
SET = saluraied evapOraror [emperalure.
SDT = samrated discharge emperare.

Eguipwment Furnlshed
self-contained waler-cooled
{5C) models are fomished
with a properly sized con-
denser o reject the THR. (wo-
tal heal ofl tejecton) of the
evaporalor and the heat of the
compressor. A safety reliel
valve and isolabion valves [or
the inlel and outler are also
provided. Piping and winng
of the components are faclory
installed, Waler regulating
valves for head pressore con-
ol are shipped loose for
ficld installarion.

Oprional cooling Lowers, and
cooling wower pumps can also
be supplied.

Water Treaimeng

For maximum operating effi-
ciency end equipment life of
the condenser and cooling
tower, TURBO recommends

that a local water realment
supplier be consulied o ana-
lyze the waler syslem 10 be
nsed.

Fouling caused by scaling te-
suls in high head pressure,
higher operating cost, and
lower capaciry.

Ovperation

Superheated discharge gas
enlers the shell side of the
warter cocled condenser. Wa-
1er is circulated throupgh the
ubes 1o remove the hear from
the pas. The amount of sor-
face area in the condenser,
the flow rale {gpm) of the
waler, and the 1emperature of
the water enlering the con-
denser are all sized 10 remove
the heal of compression and
the heat absorbed by the re-
friperanl m lhe evaporator
and convens the gas back io
the ligquid phase at the con-
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Read Safety Section before Lhis sectton. Failure (0 Eiﬂ!rl.l“}l’ {ollow
these instructions could resull in permanent Injury or loss of life.

denser pressure, Shell-and-
lwbe (horizontal) condensers
are used for this purpose,

A ypical waler cooled sys-
lem operates as follows.

For a system with:
Waler-cooled condenser

 Pressure-actualed waler
regulating valve

Cooling wower with (an
cycling \hermosiat

+ Cooling tower pump

« Low discharge pressure
switch

1. A swiich sensing the dis-
charge pressure closes at
150 psig 1o slant the cool-
ing 1ower fan and pump
(stamers, pump, and cool-
ing rower are all opuonal

equipment .

2. The waler pump runs all
the time (i.e. do nol cycle
waler pump on and off).

3. As the waler lemperalure
in the cooling lower sump
reaches (he sel poin {uss-
ally B0—85°F) ol the ther-
mostat, the conlacis close
10 energize the cooling
tower fan mowor magnelic
slarter. The [an rans anil
the wemperature ol the wa-
ter drops below he diffe-
rential of the thermosial
and 1he contacis open to
lurn the fan ofl.

4. The warer flow hrough
the condenser 15 controlled

by a pressure acluared wa-
ter regulaling valve thar
mixlulaies open or closed
in response 1o Lhe dis-
charge pressure, Waler
regulating valve kils are
available from TURBO,
As the discharge pressure
increases, the warer regu-
laing valve opens o in-
crease the water Now
through the condenser.
Conversely, as the dis-
charge pressure drops, Lhe
valve modulaes closed 1o
reduce the warer [low.

Nole:

As the waler lemperamre
available from the cooling
lower increases, the (low rale
through the condenser must
also increase 10 mainlain the
desired pressure setling,
Therelore, for the controls 1o
work properly, the settings of
bowh  the waier repulating
valve and cooling wower
sump lemperalure thermaostal
nmusi both be properly adjusi-
edl.

5. The seling of the waler
regulaling valve and the
résuliing discharge pres-
sure can be changed by
wirning the adjusting stem
located on the 1op of the
valve clockwise 10 raise
the pressure and counler-
clockwise 1o reduce the
discharge pressure. By
lurming the valve in, lhe
spring in the bonne is
compressed, requiring a
grealer discharge pressure
to move off 115 sear, thus
allowing the waler flow Lo
decrease, As the siem is
urned out, the conmpres-

%2 Twhbo Relrigeraing Company 792

sion of the spring is de-
creased and 1he lorce re-
quired to open the valve is
also decreaged Thos, wa-
1er flow throngh the valve
increases and Lhe dis-
charge pressure is low-
ered,

Refer 10 Figure 3-28 and Fig-
are 3-29 lor ypical waier-
cooled condenser piping and
wiring.

Safely Relief

A safely relief is provided on
each condenser. Refer to step
13 - Relngerant Charging on

page 73 lor guidelines on re-
lief valve venling.

G | Inf .

Water condensers  supplied
on icemakers are the ¢onven-
rional condenserfreceiver
combinaldon ype. They fea-
wre shell and wbe 1ype con-
smuclion, cleanable with re-
movable heads. The warer in
and out connections are sized
to permil maximum  water
[low ar peak reguirements,
All models are furnished wilh
the water conneclions piped
(o the ontside of the uni for
gase ol insiallarion.

Waler Requirements

Condenser  waler  require-
menls are based on 83°F wa-
ter 1o the condenser, 95°F
waler oll the condenser, and
103°F condensing. The con-
densers design waler flow
rale is based on 3 gpmyton of




Read Safety Seclion before this section. Failure Lo carefully follow

ihese instructions could result in permanent injury or loss of life.
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3 L DISCHARGE LINE
RELIEF YALVE !
\ i SENSING LINE TO COMPRESSOR
? GAS 1N | DIECHARGE PORT
i
. WATER REGULATING VALVE
WATER COOLED i )
CONDENSER !
) i
]
]
: ¥~ RETURN WATER TO
: COOLING TOWER
LIGUID To )
SYSTEM '
i l\
' WATEF LINE
BY TURBD) ] TCO COMDENSER
UNLESS OTHERWISE
SPECIFIED
1 Y
ALL OTHER ITEMS
SHOWM IN THIS SKETCH
ARE OPTIONAL
[
\
L
N
-
\
3 SODLING TOWER MR FLOW
% —
\
. FLOAT VALVE
E 1l F~—~ o< MAKE-UP
COOLING TOWER PUMP WATER
E h"‘“@ t ~HTS9= conmecTion
SUMP WaATER TEMPERATURE THERMOSTAT /"

Figure 3-28 Typical Water-Cooled Condenser Piping

refrigeration*. The actual
rale of (low is wholly contn-
Eenl on the waler lemperature
and eveporalor load bul will
not exceed the design Now.

* Tons of mefrigeralion =
tovial heet of rejeciion @
20°F SET/105°F SDT di-
vided by 15,000 BTU/on,

Whaier Regulating Valve
(5C Models Only)

A waler regulaling valve is
furnished in the icemaker and
must be Neld installed exter-
nal of the unit in the cudel
waler line ol the condenser
piping 10 the cooling tower,

A 1/4" SAE flars 1ype valve
is provided on Ihe waler-

cooled condenser for the wa-
ter regulator high pressure
gas connecton Lhat providss
the signal that modulares the
water flow through the con-
denser.

Nole:

Reler o section 10 - Appen-
dix B on using three-way wa-
ler reguleling valves.
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Read Safety Sectlon before this seclion. Failure to carefully follow
Lthese instruclions could result in permanent injury or loss of life.
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Figure 3-29 Typical Wiring For Water-Cooled System

Systems With

Muitiple Condensers

On systems uilizing a single
cooling lower and cooling
tower pump for multiple wa-
ter-cooled condensers, 1he
piping shown in Figure 3-28
may have 1o be moedified if
all of the unils {condensers}
are not operaled. For a sys-
rem  with three icemakers
piped w0 a single cooling row-
er and cooling lower pump
suitable for handling all thrae
systerns, it may require a con-
denser warter bypass if only
one syslem is operated. Ex-
cessive pressure drops across
water regulating valves or
changes in the pump operat-
ing corve may prevent proper
operation. Figore 3-30 shows
a wypical multiple condenser
inslallation. As the idle sys-
ern(s) cools, Lhe waler regu-

laling valve will close in re-
sponse 10 the decrease in
pressure (sensed by the watwer
regulating  valve  sensing
line). As the valve closes, the
pressure in lhe condenser wa-
ler line increases. A pressure
modulaling bypass reliel is
installed in the discharge of
the cooling wwer pump and
piped either 1o the suction of
the pump or directly into the
cooling rower sumnp 10 main-
1ain a constant head on the

pump.

Figure 3-30 shows a cooling
tower locared above Lhe con-
denser. On installations with
the cooling tower located be-
low 1he muluple condensers,
a check valve should be in-
stalled in the pump discharpe
to prevent drainage of the wa-
ter during the off cycle (re-
snlung in excessively high
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discharge pressure at stam-up
due 1o lack of waler flow).

As an alternalive to a hypass
relief, separate cooling lower
pumps may be used with a
single cooling tower. This is
generally limited o sysisms
with 2 to 3 condensers since
the cost of he additional
pumps and piping is noc ar-
tractive [or larger sysiems.

Optional heat tracing of the
condenser water line and a
cooling wwer somp heares
may be required lor opera-
tions in low ambient condi-
tions (below 40°F) 1o prevent
freeze-up during shut dowa.
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Read Safety Seclion before this section. Failure to carefully follow
these ins(ructions could resull in permanent injury or loss of life.
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Figure 3-30 Multlple Condenser Instatlation
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Repd Safety Section belore Lhis section. Failure to carefolly follow
(hese instructions could result in permanent injury or lass of life.

17. STANDARD PREHEATER KITS

The water make-up preheal-
ing package is designed w©
provide the necessary amount
of heawed defrost water re-
quired for an icemaking unit.
This package uses the readily
available superheat from the
compressor discharge gases
without appreciably inereas-
ng the operating cost of the
unil,

Pisi

When ordered with the ice-
makers, a coonrer{low heal
exchanger is piped berween
the compressor discharge line
and condenser inlet. The gas
flow is in the outer ube
chamber and is piped 10 al-
low any condensed refriger-
ant 1o flow by gravily lo the
condenser. The wualer con-
nections 1o and from this heal
exchanger am Iaggad "in" al
the bortom and “out” at ihe
top. Refer lo Figure 3-31,

Note: _

For proper operalion, con-
densing should nel occur in
the desuperheaier. Only su-
perheal 18 removed from the
discharge gas.

1. Connect the [resh waler
connechon inte the check
valve and strainer and in-
siall near the botlom EI‘ the
fank (a ximately 8"
up). Dopp:lgt reduce the
size of the incoming water
pipe because the sirainer
and check valve are sized
to fil the requiremenis ol
the icemaker.

. Connect the tank 1o the

suction of the pump, This
pipe connection should be
made at the opening in the
lank approximartely 4" up
from he botrom.

. A one inch IPS conneclion

musl be made from the
discharpe of the pump 1o
the inlet botiom connec-
tion of the heai exchanger.
Use standard unions o fa-
cilitare draining for winrer
slorage.

. Conneci a pipe from the

oullet of Lhe heal exchang-
er {top connection) 10 the
solenoid valve. Connect
wilh standard unions. In-
stall a schrader valve in
this line 10 purge waier for
winler sIOMREE.

. Mount the cross in the

opening provided a1 1he
top of the tank and assem-
ble the relief valve 1o the
high point of the cross.

. Run the pipe beiween the

solenoid valve and one of
the horizonlal openings in
ihe cross.

. Cennect the mmaining

horizontal opening of Lthe
cross o Lthe icemaker
make-up walsT Connec-
tion. Do not reduce 1he
size ol this pipe.

. Install 1/2" pipe nipple

and reducing tee in 1,2"
coupling at lower portion
of tank.

9. Install 1/4" pilcock drain
valve in branch ol lec for
drain purposes.

Electrical C -

A simple wiring job is re-
quired o place whe preheating
assembly m place for opera-
ton,

The package is wired so tha
the circulating pump circnil
can only be enargized while
the icemaker is in operation
(manufactunng ice). This is
accomplished by 1aking a hot
lead (hrough the normally
open inlerlock switch of the
water circulating pump (M2-
1). Wilh this slarler ener-
gized, the M2-1 contact of
the water pump stamer will
close, providing power w the
prehealer waler thermosial
(PHWT). This thermostas
will contral the prehearer wa-
ler pump and solenoid, de-
pending upen the lemperalure
of the waler in the auxiliary
Lank,

Wirine C :

l. Run wire from the lermi-
ned shown n 1he conoal
panel o the defros!t wawr
thermoslal, and from
there, to the pump motlor
and defrost water solenoid,
Wire Ihe pump motor and
delrosl water solenaidin
parallel.
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ihese imstructions could result in permanent injury or koss of life.

2. Connect 1he Telum (neu-
tral} from the motor and
solenoid 10 L2 in the con-
trol pane!,

Operation

Initially, iL may be necessary
t¢ bleed the air from the aux-
liary rank ro allow the in-
coming waler w fill 1he ank
completely. This is accom-
plished by opening the reliaf
valve,

CEMAKER

While the icemaker is making
ice and if the incoming warer
lemperature is below 70°F,
lhe circulating pump and de-
frosl water solenoid will be
energized, The warer in Lhe
fank will then circolale
through the heat exchanger,
removing heal from 1he dis-
charge gas, until the tank wa-
ler temperalure reaches 70°F,
At this Lme, lhe thermostal
will cycle ofl the defrosl wa-
ter pump and solendid. Nor-
mally, this occurs when the
icemaker i approximately
50% through (he icemaking
cycle.

\ W5 § ICEMAKER MARE-LIP

! I WATER CONMECTION

: i [FELD CONNESTEOM REQLIREM
]

]

THERMCETAT
(FHIT)

—up [

MAKE-LIP
WATER |

FREHEATER
SOLEMOID
VALVE {PHS)

RELIEF
WALVE

f Z PREHEATER WATER TANK
CHECK vALVE

STRAMMNER

When lhe unit is ready for
harvesting {delrosting), the
warer solencid (W5} will
open and the lap waler pres-
sare will force the preheated
water from the apxiliary rank
to the defrosl wbes. The cy-
cle will repear itsell again as
required.

SCHRADER OR
SERVICE YALVE
{AIR PLIAGE)

DISCHARGE
GAZ '
[

HEAT
EXCHANGER

@
¥

[HSCEHARGE
GASOUT

DRAIN VALVE

g PREHEATER PUMP (PP}

TGkt |

Figure 3-31 Typical Icemaker Preheater Piping
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Read Safely Section before this section. Fauilure (o coreiolly follow
these insiructions could result in permanent injury or loss of life.

18. ALTERNATE PREHEATERS

When il is desired lo use
some other means 10 obiain
70°F or warmer warer, sever-
al eliernalive methods may e
used. However, it should he
kept ir mind (hat defrost wa-
ler Mows for only a shor pe-
riod of time bui at 2 high rale
(consult specification sheels
for a particular model). If &
larpe amount of heal is avail-
able, an inslanlaneous meth-
od of heating can be nsed. I
the emount of heat available
is limiled, a continuous meth-
od of healing 1s required with
g suilable storage tank.

Common Methods
Of Preheating
Hot Waler Blending

Hot water blending is used
when there is a limited
amount of hot water availa-
ble. A blending valve of
proper size is employed (o
mox fresh water and hol water
io oblain a 70°F blended wa-
lar iemperawre. This reduces
consumption of the hot wawer
in slorage.

CAUTION

Ice made from some walers
made of hlended bol and
cold waler may not be clear

duoe (0 chemical changes oc-
curring in heating the hot
water.

Elecirical Or Gas Heati

This method is similar 1o the
method described in siep 17 —
Standard Prehester Kits on
page 97, except thal the heal
exchanger is external to the
icemaker and the source ol
heal 15 eleciricity or gas.
Many nimes, domestc or
commercial elecinic or gas
hot warer hearers are success-
fully applicd.

Less frequently nsed are in-
sientanecus gas and sream
heated heac exchangers. Here
the delrosl waler flows on
on¢ side of the heat exchang-
er with steam or fired gas on
the other side. Water llow
and the flow of heating fluid
are initiated simultaneously
during defrost. This type of
heating is used only in large
plants where a large quantity
of sleam or pas is availabla
for a shon period,
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Read Salety Section before this section. Failure Lo carefully follow

ihese inslructions could resull in permanent injury or loss of Life,
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Rend Safety Seclion before this section. Failure io carefully foltow
(hese msiruclions could result in permanen

When TURBO® icemakers
are installed in an erea where
the ambieni falls below frecz-
ing, it is necessary lo provide
precautionary measures lo
prevent freeze-up of the wa-
er pump, waler circulating
tank, and condenser.

Insulated lower panels and
electric forced air henl can be
furnished for areas where the
ambient falis below 13°F,
When the emmbient is beiween
15°F and 40°F, only an elsc-
tric forced air heater 1s fur-
nished, The electric heaters
are factory installed in che
lower section of the icemaker
and are thermostelically con-
trolled,

_/— (8Y OTHERS)
-y

j  GRCUT BREAKER

CLRPARTMENT HEATER (32}

CONTACTOR (CH)

t Injury or loss of life,

19. WINTERIZING

For long periods of down
time in low or below freezing
ambienis, il 15 advizable to
drain the water rank, waler
pump, and water-cooled con-
denser, 1/4" drein valves are
provided on the water pump
head and water-cooled con-
denser head. The water lank
can be drained by removing
the overflow stand pipe. Pro-
visions nesd to0 be made to
drain lhe preheater, heal ex-
¢hanger, and piping.

Condenser waler lines and
make-up waler lines should
be properly prowecied from
freezing by insulating and ap-
plying electric heating tape to
the pipe surface.

AMERENT DWERHEAT :
THERMOSTAT _\ THERMOETAT
AT OHT

I

Coasult TURBO For addition-
al details.

Noie:

A switch is not provided in
the control wiring to the win-
ferizing to prevent accidental
interruption of the system or
loss of protection during un-
expected freezing conditions.
Power should be left on at all
times.

Refer to Figure 3-32.

HEATEA FAMMOTIH
CONTACTOR

]

]

]

i

L1 ) - —
C |
i

]

]

[BOF  C— === L

SINOLE PHASE CONTROLS

* SEPARATE OVERMEAT PROTEGCTHOM REQUIRDD WITH ams e SYSTEWS OHLY;
ORAT FOR FI10T006E0 SYSTEMS (HLALT-H)

oH L2

COMPARTMENT
HEATER CONTACTOR

Tais124s

Flgure 3-32 Typical Preheater Wiring
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Read Safely Sectlon b‘efore this section. Fallure to carefully follow
thess Instructions could result in permanent Injury or loss of life.
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Read Safety Section before this section. Failure to carefully follow |
these instruclions could resoll in permenent injory or lass of life.

20. PRE-START-UP CHECKLIST

Before starting the TURBO® icemaker for the first ime or afier extended equipment shut-down,
this pre-slart-up checklist musi be completed. The items should be checked off and initiated by
the person who does the star-up.

1. Visually inspect the onil:
O Check thal all guards, covers, and panels are in place and are properly secured.
O Check thal screw conveyors are clear of obstructions and covers are in place.
00 Check thal Ihe ice discharge opening is free of obsrructions and is properly covered.
d

Inspect all relief valves for signs of leakege (1.e., oil around the outer of the discharge
piping).
Check the receiver refrigerant level (if equipped wilh receiver with leve! indicator).

|

Close all waler drain cocks on wawer pumps that were opened 10 drajn waler from the
waler putnp during waler shutdown.

O Inspecr ihe ice slide located below the evaporaior plaies inside the unit. If necessary, the
lower access panel on the fronr of the unil above the ice discharge open chute may be
removed [or cleaning the ice slide.

WARNING

Al electrleal power must be disconnected and locked out if the access cover is removed.
Failure 1o carefully folllow these instructions could resull in permanent injury or loss of
life.

0 On air cooled and evaporative condenser models, check all fen drive bels for wear and
tension.

O Omn evaporanve condenser moedels, check whe sirainer and sump for debris, Clean if
necessary.

(Q Venly thal the drifr eliminators located on the air discharge are properly aligned and
secured

O On warer cooled systems, check the eooling lower fan drive bells for wear and tension.
O Check he sirainer end suthp [or debris. Clean if necessary.

O Check drain cocks on waler tines and condenser waier heads thal may have been
opened to drain water during winler shul-down. Close and drain cocks and purge air
during stam-up.
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Rend Safety Section hefore this section. Failure to carefully follow
these Instructions could resull in permanent injury or loss of life.

2. Verify the setting of all safery switches:

O 0 O Ood oo

O

Highflow pressure cut-ofl

(il pressure failure switch

Ohl iempesatare switch (Gf so equipped)
Switches or controls field installed by others

Compleie the Electrical Checklisr on page 58 (step 7 - Electrical Connectiens).
Check the rotation of all motors.

Align the compressor(s) and install the coupling(s). Refer to Lhe compressor
amnfacinrer's pvener's mannak for aligament procedwres.

Note: Omil this step for models with semi-hermelic compressors.
Insiall the drier cores unless they were instalted at the [aciory. Drier corcs are installed
only for unils which require ne ficld refrigerant piping.

Check the Tiquid line sight glass(es) for a normal green cye. 1f the eye is not green, Teier
15 seclion 6 — Mainlenancs for instructions on changing drier cores (page 171}

7. Check the waler system:

Q
O

Clean the waler line sirainer.

Check (he water 1ank(s) [or debris. 1f necessary, remove the warer lank siand-pipe and
flush oul the 1ank interior.

Inspect the Q-rings and snap-Lile waleT plugs on the make-up and defrost waler wbes.
Replace worn (-rings or waler plugs.

Clean (he inerior of the make-up and defrost water jubes with the whe cleaning Hrush
supplied. With the waier lank sland-pipe out, manually open the defrost supply w flush
out all of the water lines and water lubes {open Lthe water circuil cross-over valve).

Note: Close 1he waler-circuir CToss-over valve afrer flushing the water tubes. This valve
must be closed for normal operatoi.

Replace the waler lank sland-pipe and fill the water ank.

Note: The defrost water solencid (make-up) waler supply should be returned to the
automatic position after filling the waler lank.

O Check the waler lank siand-pipe and ali ofher drain conneciions for leaks.

Check ihe tags on all valves |p ensare that they are in the correct position (open or closed
a5 indicated on the tag). Solenoid valves should be in the automatic posilion if equipped
with nanual open DperaloTs.
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Rend Safely Seclion before (his seclion, Fallure lo carefully follow

these instructions could result in permanent injury or loss of 1ife,
— _— —

9. O If the equipment is being reslarted efter en extended shuc-down (winter, elc.), section 6 —
Mainienance (page 169) should be reviewed for any maimenance procedures thar can be
performed before reuming 1he unit 10 regular service.

10. Verify thai all accessory equipment has also been checked out and is ready for normal
operation.
0O Screw conveyors, shakers, ice slorage systern, rakes, preheater systems, ice sizer, block
press, baggers, bailers, atc,

WARNING

When conducling lhe pre-start-up checklist procedures above, follow all precaulions and
salely practices as delailed in each previously ouflined Installalion step. Failure 1o
carelully follow (hese [nstructions could result in permanent injury or loss of life.

7/92 Turbo Refrigerating Company 105




Rend Safety Section before this section. Foilure to carefully lollow
these instructions could resull in permanent injury or loss of life.
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Read Safely Seclion before (hls section. Failure to carefully follow
_ Unese Insiructions could result in permanent injury or lass of life.

21. START-UP CHECKLIST

The folkawlng iléms must ba checkad off wior to starlng uni,
Customer Dnde Wodal Serlal #

CHECK ITEM INBTALLED CHECKED DATE COMMENTSA
BY BY

CompresamMalor Allgnment
Pelrlgevant Lnes
Preseura Test maig
Evacsaled _ _ inwaler
Charged -3
Drier Covas
Ol Ll
Prassure Conlrol Sal
Control Setings [palg) COMP a1 COMP ¥2 COMP #3
QPTD CulCul
Low Prassupa Cut Cut
Lew Pressune Cut b
High Presmira Cul Chl
(5C and SCER 250 pag, SCA2TS paw)
Condarmer Fan Cul Oul
Condensar Fan Cul n
Suciwon Presswrs Cul Oul
Sucton Prasawe Cut in
Wakir Conmgclions
Watar Flow (gpmi

Ekezirical Power

Conwat Powar

M otar Rolauon

Tags Remaved

Safely and Opevanan Insbructions Peylormed

MOTOR FERFORMAMNCE DATA

AVERAGE O 3 PHASES
MOCTCR YOLTAGE PHASES
w1 | 2 |43 | pd | #5 | we
Compresag: Motar
Water Fumgp
Cordunser Fan Molor
Condemser Fump Molor

COMPCHENT DATA

A7 | 2 | ¥3 | md | #5 | BB

Componenl
| TEV Sallig - Turns Opem

Evaporater Precoure al Suction Durng D bt
-_EU.pnr Hag! @ Evaporator Plale Suctlon Tube Ling

TEIM-9262

ACCEFTED BY DATE GO PANY

7792 Turbo Refrigerating Company 107




Read Safety Section before this section, Fallure to carefoll

3 ) ¥ foliow
these Instructions could result in permanent injury or Joss of life.
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Read Safety Seclion hefore this seclion. Fallure Lo carefully lollow
lhese instructions could result in permanent injury or lass of life.

& O & OPERATING INSTRUCTIONS ¢ & &

This section describes the op-
erating sequence, the compo-
nents and controls of TUR-
BO® icernakers. Operation
hinls are provided for safe,
efficient, and reliable opera-
tion of the equipment

All TURBO® icemakers use
slainless steel evaporalor
plates. Although rypical ice-
making and defrost cycles are
the same regardless of ihe
unil size or lype of refrigerani
used, only equipmenr using
the refrigerant R-22 (Freon®)
15 described here.

Siandard fearres will be dis-
cussed. For optional fealures

Small lcempkers

Small icemaleers have capaci-
ties of ten {10} or less tons of Models
ice per day. Typically, these

Refer w Figure 4-1 and Fig-
ure 4-2.

models use a semi-hermetic  Mode] Number Tops of Igce
compressor (open COMpres- CE* |
sors are available as options) CE4% 3
with either a waler-cooled, CF6 3
aircooled, or evapomlive- CF8 5
cooled condensing unit, CF12% 6
Capacily is based npen 70°F gig 13
make-up (deirost) water lem- Cre% 10

perarure, 0°F evaporaror tem-
perarure, and 105°F condens-
Ing  lemperalure. The
evaporator section consisis of
a single icemaking sechon
and 15 harvested in a single

* These models are no
longer in production.,

and accessaries, refer o sec-  defrost cycle.
tion 8 on page 187.
TEV EETERNAL EdlbasLINNG LIMG
r‘ ELCTION HEADER
é: mm\:ﬁaﬂﬂ.m I!I;ML'I‘IH. TiW RENE BULE
3 HANTEN FRE PO Ik FORAT 06 Akl
WP EN HOT o
A FOS LLLESTIRATIOH CHLY — EOHS T
PP [ oaleklly L PLIET W ITH LT
FOR METLLAL P s,
4. TTFICAL FON ML AND Him EVAPGHATOR
COMFHEERTE WODELEL THERMA] PLATE
l ERNFAMEION {NER OTE 3
FUCTIOH VALYE
o
A |
ELCTICT AGCLRMILATOR: PIETRIBUTOR DISTFRELITOR TURE {TYP. EAEH PLATE)
HEAT ENGHATHZER
BAGHT GLASEAA ETURE INMOICATOR
LIOUID BOLEMQID velVE
PALUCTICN NTOF YALYE el
DISE HAROE STOP VALVE
MHECHARGE CHECS YalVE | e ap IROLATIDN [KING) WL WE
Y SAFETY HELIEF WAL wE
[HEC MAFEGE
— »
g 1y WAYER 3
INLET ECLATICN WaLWE COMDENSER COMMECTION
H et notes)

Figure 4.1 Typical Refrigeralion Circuil (Non-Continuous Run Small Icemakers)
{Note: This version is no longer produced.)

792 Turbo Refrigerating Company 109




Read Safety Section before this section. Failure (o carefully follow

these instructions could result In permanent injury or loss of life.
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Figure 4-2 Typical Refrigeration Circuitl (Continuous Run Small Icemakers)

Large Icemakers

Large icemakers have capaci-
ez of [iNeen (13} or more
tons of ice per day, These
models 1ypically use an open-
drive reciprocaling compres-
sor with an 1800 rpm open
drip-procl moior, Models are
available with walercooled,
air-cooled, or evaporative-
cooled candensing units.

Capacity is based on 70°F
make-up (delrost} water em-
peraare, O°F evaporabdve
emperawre, #and 105°F con-
densing temperaiure. Muln-
ple evaporator plate sections
{7 1/2 or 10 tons of ice per

day per section) are groupsd
rogether in a common frarme.

Individuel icemaking secrions
are harvested each defrost cy-
cle,

Refer 1o Figure 4-2.

Example:

A CF40 SC is a 20 ton ice-
maker with two 10 ron ice-
making seclions.  Durng
gach defrost cycle, wo drops
of ice are made at different
TLNES.

110 Turbo Relrigeraling Company 7/52

Models
Tons  Harvesis

Model# Oflee Per Cycle

CF24* 11 2
CF28 14 2
CF28 15 2
CF6* 18 2
CFa0 20 2
CF48* 24 g
CF56 30 4
CF72¥ 36 9
CF80 40 9
CFog* 48 4
CF120 60 6
CFl44* 72 6

* These models are no
longer in productiorn.
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There are four self-contained
R-22 models:

1. 8C waler-cooled

2. BCA air-cooled

3. SCE evaporadve-cooled

4. 5CER/S5CAR remole
condenser

All of these models have 1he
same basic refrigeralion sys-
lem.

5C Models

SC models have 2 complele
refriperalion sysiem  within
the unit frame. The liquid re-
frigerant charge is stored in
the lower shell poriion of the
combination condenser/
receiver. A "king" valve is
provided in rthe liquid line

T DR A Y (el o FRAE
EET £ M O BCHARLE 01 OK 5——! ﬁ:
=i

Read Safety Secilon before this section. Fallure to carefully follow
Ihese instructions could result in permanent injury or loss of life,

leaving the condenser raceiv-
er.

1. Liquid refrigerant flows
from the condenser/
receiver through a filter
drier, sight glass, and lig-
vid solenoid valve.

2_ i enters a liguid-1o-
suction gas heat ¢xchanger
where the liquid relGger-
an| is subcooled.

3. The subcooled liquid en-
ters a thermostalic expan-
sion valve where it is me-
tered o a refriperant
distributor and delivered
lo the evaporators (ice-
making plates).

4, The liquid refrigerant en-
ters the cvaporalors where
the refrigeration load is
applied via the water flow-

rlﬂﬂj THIA WAL W

CeCWn{aC N EA Il 1 v ey

O RGTROR O T [ AL W Y T g,

THIERSSAL ER AN VAT #

LHESD BOLLMIND VALYE #1 LEY)

BOTERE

§ TePCAL I T phbain Lome el m-oms
4l O A TR O . SO,
T Hl THREE CHCUAT AN RO,

[ glﬁm ’_Tg{mﬂ - . a.a

ing over the oulside of the
plates.

3. The relrigeration load ap-

plied 1o the plates causes
the liquid refrigerant to
SY¥ApOrate inro a gas.

6. The refrigerant gas is

drawn from the evapora-
1ors and flows via the snc-
tuon line throngh the lig-
uid-to-suction gas heat
exchanger.

7. The heal exchanger iniro-

duces a small amount of
superheal into the suctHon
Ees 1o ensure thar no liguid
droples of refrigerant en-
ter the compressor.

8. The sucrion gas enters the
compressor where 1 is dis-
charged 10 the waler-
cooled condenser.

CE T, il Vi [TV Ry
| [ E—-Jmﬂl a0 EPGHY v L of cELY)

- g —

WrARA
HAGLATCH
|EEFTRMITy [ Toh

'_pl-" BTIARNER

UAR FHaT R
CHEEH VALYE (171

BT READER (TR

THENRAL, ENT IO v an

I W Y e, ey 1 0 L]

BTN ACCLARLR
HIEAR Docr s o

Figure 4.3 Typical Refrigeration Clrcuit {(Large Icemakers = 20 Ton Shown)
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ead Salety Seﬂlﬂn_hefure this section. Failure Lo carefully follow ’

“n='_‘

these instructions could resull in permanent injury or loss of life.

0. The water-cooled con-
denser removes Lhe heat of
rejection (induced by the
relrigeration losd &l Lhe
evaporators) and the heal
of compression.

10. The hot gas is condensed
back to a liquid and
stored in the lower hall of
the condenser shell, ready
for passage through the
system again.

11. The thermosialic expsan-
sion valve is controlled
by a superheat sensing
device (lemperalure actu-
ated) which is placed on
the suction header 1o reg-
ulaie the area of the ex-
pansion valve orifice
opening through which
the liquid flows.

12, During the icemaking cy-
cle, the liguid selencid
valve is energized. Dur-
ing the harvesi cycle, the
liquid sclenord valve is
de-energized.

Note:

Om continoous Tun models,
the main liquid solenoid re-
mains open during delrost
and the auxiliary liquid opens
duting defrosi.

Models CF2, CF4, CF6, CFg,
CF14, and CF16 have a gin-
gle compressor ¢ircuil wilh
one liquid solencid valve.

Model CFEB has two separate
COmpressor circnirs and two
liquid solenoid valves. Mod-
els CHF28 and CF40 have a
single compressor circuit
with wwo liguid solenoid
valves, Models CF58, CFRO,

and CF120 have two ssparale
compressors each with two
liquid solencid valves.

Older models three through
len lons are arranged o have
the compressor cycle on and
off with the icemaking and
harvest cycle. Newer models
three through ten tons are set
up for continvous Ton. On
models filleen through forty
wens, Lthe compressors contin-
ue to run dunng ihe harvest-
ing cycle because only 50%
ol the machine is harvesied al
&Ny One tne,

Nole:
Versions with compressor cy-
cling are no longer produced.

SCA Models

The SCA models operale lhe
same as the SC models. The
SCA mode! has a receiver in-
stmad of a combination con-
denserfreceiver and includes
an  aircooled condenser
piped imo the refrigerant cir-
cuit on the discharge side of
the compressor. The hol gas
is condensed into a ligquid in
ihe air-gooled condenser and
flows o the receiver localed
below,

SCE Models

The SCE models operate Lhe
same a8 the SC and SCA
medels bur are fumished wilh
the eveporalive-cooled con-
denser.

SCER/SCAR Models

The SCER/SCAR models op-
crate the same as the SCE

112 Turbo Relrigerating Company /92

and SCA models buy are fur-
nished withoul the air-cocled
of evaporalive-cooled con-
denser. A receiver i for-
nished with the icemaker bul
must be field insialled and
connected 10 the remole com-
denser.

Remole R-22 Models

The operation of the remae
R-22 models is the same as
the SC, SCA, ond SCE mod-
els, bul (hey are fumished
withoul the condensing unil
{compressor moror, relaled
piping, slaners, etc.).

1L is necessary for the cusiom-
er 1o supply a condensing
unil or Lo connecl inlo a cen-
tral sysiem in order (0 Operate
ihe icemaker. When conneci-
ing into either system, there
are two relrigerant piping
conneclions to be made, lig-
uid and sucuon, in addition to
power and waler connecLions.
The remaole R-22 unils are
fomished with suciion lo lig-
uid heal exchangers, liquid
line drers, sight glasses, and
liquid solenoids.

Electric Molors

Standard, open drip-proof
230/460/3/60 molors ars used
lor lhe compressor, waler
pump, 2nd breaker bar.

Optional 208 or 575 voliage
molors are available for 60
hertiz systems and 50 henz
frequency is available. Each
moior is botlom wired from
the magnetic starer o the
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Read Safely Section before this section.
these instructions could

Failure to carefully follow
result in permanent injury or loss of life.

motor at the faclory. Starter
lop winng {incoming power)
and motor disconnects and/or
circuit breakers shouid be
furnished by others 10 mee
all local elecical codes.

Controls

All models are supplied with
single phase conmols and
magnetic  siarters for the
three-phase molors. The 1yp-
ical variation berween Ihe
control paneis {for Lhe van-
ous models) is che nomber of
relays or stariers supplied in
the panel. Older models are
supplied wilh elecoomechan-
ical controls, Laler madels
manufacwired alier Oclober,
159], are supplied with a
standard programmable con-
troller.

Noie:
All models can be upgraded
Lo programmable controllers.

Electromechanical Controls

Each control panel consisis
of:

* A mechanical cam
sequence Limer for control
of Tefrigeration and defros)
times as well gs the
operation of the wawer
pumpi(s) and breaker
bar(s).

 Siandard gear racks for the
cam limer (gear racks for
20, 25, and 30 minute
cycles are provided).

* Control relays, lime
delays, and interlocks lor
the logic control.
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* Magnetic starters for 1he;

— Compressor(s)
(magneric conlactor is
vsed for semi-hermetic
models)

- Waler pump(s)
— Breaker bar(s)

* Evaporative condenser fan
and pump motors on the
SCE models only.

»  Air-cooled condenser
fan(s) motors on the SCA
model only.

« Master conrol switch.

* Overload and safery
conirols,

Programmable Logic
Conltroller (PLC)

Each control panel consisis
of:

» Programmable controller
with programmer, power
supply, CPU, inpul/ourpuc
models, and rack,

* Magnetic starters for the:

— Compressor(s)
{magnetic contactor for
semi-hermetic
COMPIEssor)

= Waler pump(s)
- Breaker bar(s)
= Master conltrol switch.

+ Owerload and safety
conprols,

—

On models with PLC, control
relays, and the cam sequence
timers are replaced by the
PLC. Refrigeration and de-
frost times and other operat-
ing sequences are controlled
by the program logic in the
PLC,

Complele documentation of
the controller ladder logic is
provided. Refrigeration and
defrost times are set as "pre-
sets", which can be changed
with the programmer provid-
ed.

Nole:

Conwrols necessary for acces-
S0ry components {screw con-
VEyors, augers, eic.) used o
convey the ice o poins of

use are no! formished by
TURBO,

Conirol Panel
Door Components

Electromechanical Controls

* Masler contmol switch
||m1!0]‘f11.

« Manual defrost switches
for "autofoffmanual*
defrosl,

* 10-amp circoit breakers.

* Reser butlons for the
magnekc siarer overload
relays.

* Momemary push button 1o
energize reftigerant
{liquid) solenoid valve al
Slar-up.

* Waming labels.

* Daln nameplaie,
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Read Safety Seclion beflore this section. Failure o carefully follow
these instructions could result in permanent injury or loss of life.

PLC Congols

The same components {as de-
scribed in Electromechanical
Controls) are provided. In
addirion:

» Pilol lights to indicate the
stalus of the contrgl (e,
waler pump "on", breaker
bar "on", etc.).

Warning Labels

Reler o seclion 2 — Safely on
page 11 for 2 listing of all
wearning labels (hal should be
on the conrol panel door. If
any labels are missing, con-
tact TURBO immediately to
obrain the missing labels.

THINK SAFETY !

Note:

The serial number on the dala
nameplaie should be referred
1o when inguiring aboul the
controls. A [ile is maintained
onder this serial number
which enables us 1w assist
you quickly and accurately if
you have any questions.

Electrical Components
Deseriphs

Master Conidrol Swiich
(MCS) - On/Of

A lwo position cam operaled
swilch with a normally closed
(N.C.) contact block end a
normally open {N.G.) contact
block are provided to inpun a
gignal w the PLC or eleciro-
mechanical conwol circuit.

These signals initiate the log-
ic required lo sian the ice-

maker, and to terminawe ice
production. Turning the se-
lector switch to the "off” po-
siriom tnitiares a shurdown se-

quence that includes
pumpdown of the system re-
fgeranl charge inmo the t=-
ceiver or combinalion con-
denser/receiver. Aclual
tenmination of operalion oc-
curs when the low pressure
safery switch opens ar a pre-
S&1 suclion pressure.

» Tum the swilch o Ihe
“off™ position Lo pump-
down the syslem before
reslaning to avoid slug-
ging the comprasscr with
liquid refrigerant.

» If the system is off [or
over thirty (30) minuies,
allow the crankcase heat-
2rs [0 warm up the com-
pressor crankcase befors
restarting. {Reler 1o com-
pressor manufacrer’s
specifications).

WARNING

The master control selector
swilch (MCS} is nol & ser-
vice discomnecl. Lockout
electrical power Lo controls
before performing service.

Have a qualified electrician
perform all service. Failure
to carefully lollow (hese in-
siructions could resull in
p-lr;nnanenl injury or loss of
life.

Fres

Control Circuil Brealeer

A 10-amp circuil breaker or
fuse is located in each leg of
the single phase conmol cir-
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cuit power 10 the control pan-
cl. On panels using control
circuit step down wanslorm-
ers {22{]!1}]6(} primary, 110/1/
60 secondary), rthe circuic
breakers or fuses are located
on the secondary side of the
ransfomer.  Separale circuil
breakers (by others) are re-
quired for the Iransformer
and electrical panel service.

Control circuit gverloads or
shorts can gause the breakers
to trip. In the wipped mode,
the circuit breaker "reser”
pops up. Reser is accom-
plished by pushing the "reset”
button an the panel door "in",
Belore resciiing:

= Have a qualified
electrician chack all
components in the
elecirical panel and on the
machine to determine the
overload cause. Correct
all defecrs or problems
immedialely.

Never bypass the circuil
breaker or overload
protection,

Magnetic Stariers
With Overload Relays

Each electrical motor used in
the icermnaker is provided with
a magnelic siarer o s1ar and
siop each molor, Each starter
containg an adjustable mip
overload relay or a meluing
alloy Iype overload relay to
prolect the motor from over-
loads. The wiring of the
starter ¢eil is connected in se-
ries wilh the overload relay.
As a resull, the starter will
de-energize when the over-
load relay conlact opens.
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Overlpads produce high am-
pere that exceed the rating of
the meliing alloy overload
causing it to produce enough
heat to open a circuit in the
overload relay.

Three melling allow heaier
elements ere faclory sized
and supplied o maich the
molor horsepower and volt-
age,

Tiustable Trip T
Querload Relay

Overloads produce amphere
exceeding the rating of 1he
bi-metallic sl:ri? causing it o
open a normally closed con-
lact on the overload relay.

A reset mechanism is located
on both types of relays and a
reset bullon is on the control
panel door to operaie the "re-
set” mechanism on the slarner
overload relay.

WARNING

Read Safety Section before thls section, Failure to carefully foltow
(hese instruclions could result in permanent injury or loss of life,

+ Have a qualified
¢lectrician determine the
cause of Lthe overload
before resetting.

» Never bypass the
overload relay.

« Never use an overload
size larger than the size
specified by the lactory.

Failure (o carefully follow
{hese insiructions could re-
sult in permanent injury or
lass of life.

All megneric stariers are sup-
plied with dual volage/dual
frequency coils (115 or 230
VAC, 50/60 hertz).

Auxiliary intetocks wilh nor-
mally open and/or normally
closed conlacts are mounted
on the magnetic slamers (o
control auxiliary operations
{ie., the compressor crank-
case heater is interlocked (o
the compressor(s) motor
swaniers). A nommally closed
imterlock lwrns the crankcase
heater(s) on when the com-
pressor is off.

Addilional auxiliary inwer-
focks can be ided. Con-
sult TURBO for informarion.

Momentary
Push Bution (PR}

A mementary push butlon
operales with a nonmaily
open contact block. 11 is
mounted on the coamol panel
door. This builon is used 1o
elecirically open ihe liguid
solenoid valve for slart-up.
Refer 10 "Typical Star-Up
Sequence” on page 119,

Mechanicagl Cam
Sequence Timer

On onis with elecrromechan-
ical controls, a sequence tm-
er is used 10 conool 1he ice-
maker's operation. The
sequencer Hmer consists of:

s Micro-swilches wilh one
{1} normally closed
conlacl, one (1) normally
open ¢onlact, and a
Common conaechon,

* A limer motor.
* A peerrack,
= A dmer rack.

This timer controls Lhe refrig-
eration/defrosl sequence, wa-
ler pumps, breakers, and
COMPIESSOTS.

Refer to the appendix for a
list of gear racks that are sup-
plied to control the refrigera-
tion/defrost cycle “time".
Time is changed by using dif-
ferent gear racks. The "on/
off" sequence of each micro-
swilch is controlled by the
cam selting thal operates the
microswitch. A full descrip-
tion of adjusiment and cam
Hmer seltings is described lat-
er.

Time Delay (TD)

On wo (2) compressor mod-
els, u solid siate "on™ rime de-
lay relay is nsed to prevenl
both compressors from starn-
ing at the same Lime. The
Hme delay is a plug-in type
with an adjustable knob on
lop. A mounting base is ai-
tached to the conmol panel
back plaie and the 1ime delay
relay is plugged into the base,

Hond Switches {(HS-'X")

On two (2) compressor mod-
els, "onfoff” hand swilches
are provided 1o allow opera-
ton ol either or balh com-
pressors,
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Cam Timer
Switches (TM-'X")

A series of micm-swilches
are mounted on a common
shah that droves the cam dm-
er motor. Each swilch has
one {1) normally opan con-
tacl, one (1) nomally closed
contact, and a common con-
necuon.

These switches are connecled
i the input/outpul devices in
the control circuit used on
sysiems with electromecheni-
cal controls. Each switch is
iypically rated for a maxi-
mum of en (1) amps and is
acluated by a cam disc on the
cam shalfl,

Each swilch is labeled on the
wiring diagram supplied wilh
the unil. Sterung wirth Lhe
swiltch nexi io the limer mo-
or is TMI, the next swirtch
would be TM2, elc. A maxi-
rnum of en (10} swiches are
nzed on siendard Turbo ice-
makers.

Timer Maolor (TM)

Elecromechanical  controls
use a mechanical cam se-
quence limer, This sequence
conol device drives & motor
{lypically Industrial Timer
Model MC-7) al a consianl
T,

Bin Level Switch (BLS)

Although the bin level switch
i3 an oprional item, all control
systems  (elecuromechanical
and PLC) are provided with a
sel of lenminal block connec-
lions in lhe masier conmrol

switch line for connection of
a fleld inswalled bin level
swich (hy others) or other
conmols. A sel of normally
closed conlacls are wired Lo
the L1erminal sip connections
provided.  These conlacls
provide the same "on/off" se-
quence of operation oz the
master conmol swilch, The
bin level swiich is 1ypically
mounled in the ice slorage
bin (TURBO& rake systemn)
and opens when the ice slor-
ege is full 10 lerminale opera-
tion of 1he icemaker.

MNote:

The controls are shipped with
a jumper installed between
the lerminal connections. Il
the lenninals are used, the
jumper wire musl be re-
moved

Control Relays (CR-'X")

On electromechanical con-
rols, two (2) w six {(6) pole
conttol relays are used o pro-
vide a conorol sequence in re-
sponse [0 activation by the
cam timer or other inpul de-
vices.

Control relay CR1 is used in
the masier conmol switch cir-
coir on all models and is ol-
wen relerred o as the masier
control relay,

Each relay conlaing from mwo
(2) 10 six (6) normally open
andfor normally closad relay
concacls. On moslt models,
these contacls are conveclible
from normally open lo nor-
mally closed and vice-versa.
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Read Salely Section before lhi:;_ sectlon. Failure (o carefully follow
ihese insiructions could result in permanent injury or loss of Life,

Conmol relays are also locar-
ed in the refrigeration/defrost
(RD] circuit of the conirols.

Conlacis of control relays are
denoted as follows: Lhe [irst
contact of CR1 would be
CRI1-1. conlact number 2
would be CR1-2, elc.

Compregsor Mapnefic
Motor Slarter {CM)

A magnetic molor starter is
psed 10 start and stop the
compressor in response to the
control logic sequence.

The magneric saner is bot-
lom wired from the stamer
overload relay module o the
compressor molor, Top wir-
ing o the slarler is nol pro-
vided and must be field in-
stalled per elecurdcal codes.

A mamal resel  overlead
meduole is mounied e the
starter o provide overload
prolection of the motor.

Reser of the overload relay is
required by pushing the resel
buticn localed an the conmol
panel door.

Either melbing alloy type or
adjuslable wip solid state lyfpe
overloads are provided for
each of the three phases. Sel-
point is dererrned by the
full load amps (FLA) of the
motor. Refer 10 the equip-
menl dala nameplawe [or the
FLA of all molors supplied.

Cm modals with two (2) com-
pressors, the starmers will be
labeled CMI for compressor
nomber one and CM2 for
compressor number 1wo,
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Read Safety Section before this section. Failure to carefully follow
“'E Insiructions could result in permanent injury or loss of life.

Water Pump Magnetic
Motor Starter (WP}

Each water pump provided
wilk the icemaker is supplicd
with 3 magnsiic mowoy staner
thal has the same features as
the COmMpressor motor starter.
Waler pump number one rep-
resenls WP1, WP2 represents
fuember wo, eic. A maxi-
mum of six (6) waler pumps
{WP1 - WPG&) are used on
standard Turbo models.

Breaker Bar Magnelic
Motor Starter (BRM)

Each breaker bar mowr in-
cluded with the icemaker is
supplied with a magnetic mo-
ior slarer thet has the same
fealores as the compressor
melor starter. BBMI repre-
sems  Dreaker bar purber
one, BBM2 represenis nom-
ber two, and BBM3 repre-
SERTS number three, A maxi-
nurn of three {3) breaker bars
are used on slandard TUR-
BO® icemalers.

Typical Wiri
Diagram Symbols
Liquid Solenoid (LS)

L8 wmpresenis the coil on the
solencid valve used o sian
Ihe oniu (open) and for pump-
down {clozed) of the system.

Models with two (2) com-
pressors will have 1wo {2) Tig-
nid solenoid valves labeled
LSl and 1.52.

==

Sudion Solenold (88)

S5 represenis the coil an the
solenoid velve{s) used o iso-
lete the evaporator section in
defrost. S8 may alse be no-
ed as 2 defrost pilot soleroid
(DPS) on models thal use a
pilot solenoid valve 1o ¢lose a
gas powersd check for de-
Irost or & pressure regulalor
with an elecrric aciuealor (i.e.,
wide open in icemaking
mode; ¢lesed in defrost mode
Lo 2CL 45 an upsbream pressurs
regulaior),

On small icemakers thal stop
the compressor during de-
frosy, 2 suction solenoid i3 ntn
required.

Compressor Crankcase
Healer (CCH)

CCH represents the conmols
10 an clectric resistance heal-
er locaied in the compressor
crankcase, During the "ofl"
cycle, the healer 15 "on" 10
keep the compressor crank-
case warm. This prevents re-
[rigeraar migration 1o the
compressor, Witk the com-
pressor operaling, the hearters
Iami_f‘nut used and are (urned
'of ",

A ciankease heater is sop-
plied with each compressor
on models with lwe (2) com-
Pressors.

Safety Cireuit Components
Dual Pressure
Switch (LE/HP)

All TURBO® icemakers are
supplied with safety switches
lo I¢Tminate operation in the
eveat of low or high pressure.

LP

Low pressure (LP) is used lo
termiinate operation based on
the suction pressure at the
compressor.  During normal
operation, the  normally
closed contacts open if the
suction pressure drops below
the setpoint of the switch.
On most models, low pres-
sur¢ cut-out is set at 5-8 psig
and cut-in is typically 30-33
psig (i.e., switch differential
iy 25 psig}.

LP i3 aise used lo erminare
operation of the unir at the
conclusion of operation hy et-
ther the masier control swirch
or bin level swich.

Cul-in and cuol-oul are feld
adjusiable.

BE

High pressure (HP) is used o
termiinate operation in the
event that the compressor dis-
charge pressure exceeds the
setpoint of the switch. On
most models, the HP gwilch
is w21 to mip a1 275 psig (re-
lief valves on pressure ves-
sels mwip ar 350 psig) Om
evaporalive-cooled or waler-
coaled units with lower con-
densing lemperatres (pres-
sure ranging [rom 180-210
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Read Safely Sectlon before this seclion. Failure to ca

these instruciions could result in permanent Injury or loss of life.

DEFRCST WATER
HEADER
CROSSOWER TO
SLUPPLY WATER
CIRCLAT
FIELD WAKE-LUP DEFROST WATER
WATER COMNWECTICN SCH FNOID WALVE
—_\l vrs)
TR B
r | | l
L FLOW COMNTROY

WATER S1RAINER

VALVE

TER-sI04

NOTE.,
WATEA STHAIMERS ARE SHIFFED LOOSE FOA FIELD RSTALLATION SUTSHVE OF URT,

Figure 4-5 Defrosl Waler Piping

peralure Teaches 40°F
{(68.5 psig for refrigerant
R-22), the ice bond be-
tween the ice sheel and
evaporalor plate melrs.
The ice sheet drops by
gravily {duc 10 its welght)
into the ice slide located
below it.

As the ice flows down Lhe
ice slide into the breaker
bar mechanism, iv 1s [rag-
menled by 1he ice sizing
grales and breaker bar inlo
dry ice nuggets.

Nole:

The breaker bar mecha-
nism and sizing of the ice
within the icemaker can be
eliminated. In rhese instal-
lations, the ice is conveyed
lo & rake storage bin or di-
rectly 10 an external TUR-
BO® ice sizer for the final

ice sizing. Refer to "Siz-
ing The Iec" on page 145
for additional details.

5. Defros. weter flowing

over the plates is collected
in a U-shaped rough lo-
caled ol the bouom of the
plaie set. The defrosi wa-
Ler is returned 10 the waler

* lank by the waler bough
and the waler lank is re-
filled with water Lo be
used for the next icemak-
ing cycle. Refer to Figure
4-3 for typical relum water
trough deizils.

6. As Lhe warm defrost waler

flows over the evaporalor
plales, the heat from the
waler is used o meli a
smali leyer of ice berween
Ihe ice sheel and evapora-
tor plate surface. In this
process, the defrost warer
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reflully follow “

is prechilled for the next
icemaking chilling.

Nofe:

Icemaker capacines are
based on a FO°F defrost
{make-up) water lempera-
wre, Higher deflros| water
lempearaturss will decrease
ice production since the
"prechilled” water ar the
end of the defrost cycle
will be at a higher iemper-
awre. Addidonal refriger-
ation and time are required
to pull the waler lempera-
ture down to the 32°F
freeze poinl. The addi-
tional 1ime resulls in less
time for ice (o build on the
eveporalor plates after ice
build-up begins.

. After all of the ice has

dropped from Lhe evapora-
lor plates during the fixed
defrast bme, the evapora-
war section is relurned o
the icemaking mode. The
waler pumps are nol
turmed "on™ for 2030 sec-
onds 10 allow the svapora-
tor plale lemperahure to
drop aller the delrosl se-
quence.

. The breaker bar drive (if

s¢ equipped) and harvest
screw conveyor (used to
wanspoen the ice 1o a TUR-
BO® ice rake slorage sys-
tem or bagging line} con-
tinues o run for a short
time interval alier the ice-
making cycle starts. This
is done 10:

— Ensure thal all ice has
time Lo be purged from
the icemaker and the
entire conveyor sysiem.
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Read Safety Section before this section. Failure to carefully follow
these instruclions could resull in permanent injury or loss of life.

— Remove any ice ihat
might drop lare, due
a low defrost waler tem-
peramre or other har-
vest cycle deficiencies,

Typical Shut-Down
Sequence

Icemaker operation can be
terminated in several ways.
Normal! shul-down is accom-
plished by either:

+ Turning the master control
switch ro Ihe "off" position
which initates a "pump
down" cycle.

« Tnpping eny normally
closed conlacl in series
with the masier control
switch conmact blocks.

This can include:

~ a hin-o-maiic

— remore "onfolt"
swilches

— lirnit swilches in remarte
1¢e storage bins or
hoppers

— process conmols

— tme clocks

— remole delivery
equipment

- remole safely
interlocks.

Eump-Down

Pump-down consisis of clos-
ing the liquid solenoid valve
supplying refrigerant to rhe

CYApOTAIOT.

With the liguid solencid
valve clossd, the refrigerant
feed o the evaporalor is

slopped.

The refrigerant in rhe evape-
rator plates is pumped oul of
the plates inlo a refrigerant
receiver {on air-cooled and
evaporative-ceoled  models)
or a combinalion condenser/
receiver (on  water-cooled
models),

Pump-down allows starage of
8 majority of the refrigeran
operaling charge in the re
ceiver. This minimizes the
possibility of refrigerant mi-
gration to the compressor or
slugging durng start-up.

After a normal shut-down se-
guenge is initiated, the lol-
lowing evenis occur:

1. Since the unil is continual-
ly building ice on rhe
plates, this ice musi be e-
moved belore the unit ler-
minates operation.

2. Afier the signal from the
master control swich {or
bin level swilch) o 1he
programmable controller
or cleciromechanical con-
trols 18 rerminaied, the
unirs continue 10 operale

-until the ice 15 removed
from all evaporator plaes.

CAUTION

Turning ofT the master con-
trol swilch does nol imme-
diately stop operation of the
compressor or unil. The
master  control  switch
should never bhe used as a

service Switch or service
disconneci. Failure to care-
fully follow these Instruc-
{ions could resull in damage
1o the equipment snd seri-
ous injury to personnel.

3. As each section goes
through a harvest se-
quence, rhe ice is removed
and 1hat section is re-
moved from operation
(ie., the warter pump re-
mains off and ice produc-
Liom on that section is dis-
comlinued).

4. After the lasi section has

complelzd delrost and ice
has been removed from atll
of Ihe evaporaior plates,
the liquid solenoid will
close o begin the pump-
down cycle.

WARNING

Operation of the unil con-
linves uniil the bregker bar
drive on (he last section (o
defrost stops. This ensures
that all ice s removed from
ihe plates and is transpori-
ed to a sulliable storage lo-
calion before the conirols
terminale operation. Do
nol aitempl ko servlce or ac-
cess the unil untll the com-
pressors are off and (he
controls have been locked
out. Failure to carefully
these instruclions conld re-
sult in permanent injury or
lass of life,

3. When ihe suction pressure
drops below the serpolar
of the low pressure safety
cur-out swilch, the switch
opens a conlacl in the mas-
ter contral circuil and the
compressor and unir oper-
arien slops.

Note:
See wammg on the next

page.
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Read Safely Seclion belore this section. Failure Lo carefully follow

ihese insiruclions could resull in permanent injury or loss of life.

WARNING

Icemakers are equipped
with a conlinuous pump-
down cycle and the com-
pressor can resiart auto- I
malically even If (the master
control swileh is "ofl".
Never aliempt service of {he
compressor without locking
onl Lhe electrical service.
Failure o carefully lollow
ihese instructions could re-
sult in permanent injury or
loss of life,

&, On most models, the com-
pressors will automatically
restarl afrer a short delay
to complete the pump-
down cycle. Itis not vnu-
sua! for Lhe compressor o
restarl 1w 1o three limes
1o obtain and hold the
pump-down cycle.

MNole:

If the compressor restarts
more than {wo o Ihree
uimes or reslarts rapidly af-
ter each pump-down, the
liquid solenoid should be
checked for

— The manual operator in
the open position, pre-
venting the solenoid
valve [rom closing.

— A defective liguid sole-

noid valve that is allow- 8

ing refrigerani (o leak
by in the clozed posi-
tion.

7. If the snction (evaporalor)
pressure rises on models
with elecromechanical
controls, il will reslad the

124 Tubo Refrigemting Company 792

compressor regardless of
how long it has been since
the unit was shut-ofl.

— On models wilk pro-
grammable controllers,
the pump-down s2-
quence ¢an occur only
for a preset number of
limes (usually three {3)
titmes), afler which the
programmable conool-
ler locks oot the com-
PIEssor.

Aller Lbree resets, Lthe
compressor will not resian
0 mainlain puinp-down,
However, the programma-
ble controller does periodi-
cally monilor the sizius of
the low pressure switch. If
the low pressure switch
has bean resel (pressure
rises), the COMIPIESSar EOEs
through cne pump-down
sequence.

Note:

On models with program-
mable controllers, the pro-
gram is ser wo allow only
three (3) compressor re-
starts in a fifreen minule
lime span. This is 1o pre-
venl short cycling of the
compresser. Shor cycling
could resull in excessive
wear or damage 1o the
COMPressor.

Aller 1he compressor is
off, a compressor inerlock
closes to Lum on the comn-
pressor crankcase healer (o
keep Ihe oil in the crank-
Case warm.

IMPORTANT

The crankcase heater and
CNpPressor interlock
should be perlodically
checked for proper opera-
tion. The absence of heat In
ihe compressor crankcase
prevents the "hoil-off” of
any refrigerant In the
crankease at the termina-
tion of operation. Migra-
tion of refrigerant to the
compressor can resnlt in
the absence of a source of
heat. Either case can result
in "liquid slegging” of the
COMPressor upon resiart,

Extended Shut Off

If the equipment is lo be shul
olf for exrended rime periods
{more (han 48 hours):

= Close the hand valve in
the warter meke-up line 1o
prevent loss of waler
through the Lank overflow
drain,

»  Cloge (he igolation valve
("king" valve) on the ou-
let of 1he receiver or cotm-
bination condenser/
[ECEiVEL.

+ Turn off the 1hree-phase
clectrical power 10 the
COmpressor(s), waler
pump(s), and harvesl
screw molors {disconnect
or cirenit breakers for-
nished by others).
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Read Safety Section before this sectlon. Failure to carefully follow
these instructions could result in

permeaneni injury or loss of life,

* Do not turn off the single
phase control circuit pow-
er. This turns off power 1o
the compressor crankcase
heater and optional winter-
izing equipment (if fur-
nished).

IMPORTANT

If the conirol circuil power
has been turned off, il
should be turned on for a
minimum ol Iwenty-four
(24) hours prior lo use.
This 5 (0 ensure that any
liguid refrigerani thal mi-
grates lo the compressor
crankcase is  eliminated
prior to start-up. Failure to
follow these Inslruclions
could result In failure or
damage (o Lhe compressor,

Tpjcal Water Svslem
Make-Up
Waler Circuil (Defrosi)

Icemakers are provided with
a make-up waler connection
on the cahingl exwenor. A
waler  strainer i1s  shipped
loose for external installation.

The intemal piping consists
of:

* Warter solencid velve (s)

*  Flow contrgl valve(s)

* A make-up waler header
with PVC make-up tubes
connected o it

« A relum water bough

« A water tank.

Figure 4-5 shows a Iypical
water make-up circuil for
each evaporalor section in the
icemaker.

In this amangement, fresh wa-
ler from a cily waler supply,
RO system, or olher water
treamment  system  enters
through the water strainer
connected 10 the icemaker,
Water proceeds Lhrough ihe
flow control valve when the
water solenoid valve (WS) is
opencd during defrost. As
the water flows through the
defmost water header, the fol-
lowing occurs.

1. Water is disrributed be-
iween each set of evapora-
ior plales by the PYC de-
frost warter tubes,

2. Waler [lows down the en-
tire interior surface of both
plaies resolling in a warm-
ing of the plaics, This re-
sulls in a pressure increase
and heal transfer 1hrough
the refrigerant inside the
plares to the surface on
which the ice is [ormed.

3. As the water leaves the
bottom of the plale, i1 is
collected by a walet
rough thal roules it back
lo the waler (ank.

4, The water Mow rale is con-
irolled by adjusting the
manual coniro] valve
te obiain the mintmum
[low required 10 produce a
Tull flow from the waler
defrosr mbes over the
plates.

— Low flow (too much
throtiling) will resull in
the flow leaving Lhe
fubes wicling and not
reaching the evaporaior
plate. It will stil] be

collected by the warer

trough, bul defrost will
nol occur since Lhe wa-
ter is not flowing over

the plates.

The [low control valve
iz opened unti]l adequate
flow is obrained over
the entire back side of
the plate.

— High flow (vaive open

100 much) will result in
splashing and excessive
loss of warter throngh
the blowdown line.
Higher flow over the
plales cannol be used to
compensale for low
lemperature make-up
water, Low make-up
Water iemperature will
require extended defrosi
titne end, as a resull, re-
duce ice produciion.

Nole:

Minimom 15 psig pres-
sure is Tequired at the
meke-up conneclion
and 70°F warer is re-
quired.

. Make-up waler continues

Lo Elow inio the warter lank
1o refill it

Remember:

The water laval is lowered
during Lhe icemaking
cycle.

. When the warer level

reaches the top of the
stand-pipe located in the
water tank, it begins 10
overflow. This is called
blowdown and is required
10 prevenl the concenira-
nion of solids and other im-
purities found in the waler.
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Read Safety Sectlon before this section. Failure to carefully follow
these instructlons could result in permanent injury or loss of life.

Noie:

The icemaking process
will concentrale or "freeze
cul" the solids in the water
circulared over the evapo-
rator plates. The solids
collect in the water. The
solids must be emoved 10
prevent them from setting
in the bottom of the lank
where they are picked up
by the circulalion water
pump sucton. K allowed
to remain in the tank, these
solids will evenmally
cause the ice 10 becomne
white and rubbery,

. Owerflow water carries the
suspended solids and img-
purities from the lank 1o
the drain. Due 10 vara-
tions in warter quality,
blowdown rates can be
varied:

- Through the flow con-
rol valve.

— By adjusiment of the
defrost 1ime: use the
shomest ume thar is reli-
able o reduce blow-
down; exlend Lhe ime
to increase blowdown,

Nole:;

Exrended defrosc time
will reduce ice produc-
Lo

— By modifying the siand-
pipe in the water tank.
Consult factory for de-
tails.

. Al lhe conclusion of de-
frost, the dafrost water so-
lenoid clozes to temninale
water flow 1o the tank.
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O, The waler 1ank should be

full 10 the 1op of (he stand-
pipe.

— Fora r;‘plcal SYSL2Mm 1s-
ing 70°F make-up waler
and siandard defrost
ritne, Lhe water in Lhe
tank will be approxi-
mately 45-50°F. This
is a resulc of mixing
with the 32°F waler in
the tank al the stari of
defrost and the chilling
effect of the water flow-
ing over the evapcralor
plate aL 0°F {i &., heat is
ransfermed from the wa-
ter 10 the plate and re-
[rigerant in the plaie,

the water temperanue
of the make-up water is
in tum pre-chilled).

MNoie:

Using high defrost wa-
ter (above B5°F) 1o ab-
1ain a "Faster" defrost
will reduce ice produc-
tion. The lemperature
of tha waler in the rank
al the end of the defrost
will be higher than 45—
50°F. This requires
more tisne o chill down
the water 1o 32°F.

FFFLY WATER
HEADER

IS

CROESOVER LINE

TODEFROST 5——
WATER CIRCUAT

L FLCW CONTROL VALYE

'WATER TANK
_\

- -
- =

- - =

CVERFLOW {BLOATRCRM]

T ORAR (FIELD FFING)

E RECIRGLE ATING WATER PLLEP 'E

Figure 4-6 Circulaling Water Piping



Clrculating
Water Circuolt (Icemaking)

The circulating warer ¢ircuil
consisis of:

* A recirculatling waler
pump

+ A water tank

+ A supply warer header
with PV C supply water
tbes connected 1o it

* A set of flow control
valves,

Figure 4-6 shows a rtypical
circuladng warer circuit for
each evaporator seclion in the
icemaker.

In this arranpament (after the
warer lank is refilled dunng
the defrost cycle or is flled
manvally during initial stan-
up), the following sequence
ocCurs:

1. The circulating water
pump is lurned on to circu-
late water through the [low
control valves, supply wa-
ter header, and supply we-
ter tubes over the ouler
surface of the evaporalor
plales.

2. Manual flow confrol
valves are provided at the
inlet 10 the supply water
header 10 allow Lhe flow o0
ke adjusied uniil the emire
culer surface of the plale
is covered without splash-
ing,

— High flow rates will
produce excessive
splashing which will
not be collected by Lhe
Telurn waler trough,

Read Safely Section before this sectlon, Failure io carefully follow
ihese instructions could result in permonent injury or loss of life.

This resulls in excessive
waser 1oss and wetling
of the ice slide below
the plates.

— Low Aow will resull in
a wicking of the water
leaving the supply wa-
wrmbes, resuling in
erraric waler How.

— The [low control valves
should be adjusied
(from the closed posi-
tion) until an adequarte
flow is observed from
the Lwbes to Lthe plale
surlace over Lhe entire
length of the evaporator
plate outer surface,

. As the water is circulaled

over Lhe plale, a layer of
ice is continually formed.
Thickness of the ice sheel
is conwolled by the cycle
urme.

. Sin¢e lhe waler is recircu-

lated only {i.2., no make-
op waler is added during
icemaking), the water lev-
el in the rank gradually
drops as the ice lhickness
on the plales increasas.

. Thiz pmcess occurs nntl

ihe defroar cycle is iniuar-
ed (o remove the ice,

. The circulating waler

pump 1s shut off prior 1o
the defrost cycle to allow
the ice 10 dry before har-
vest This is called the

drving ¢ycle.

Crossover Water Piping

Figures 4-5 and 4-6 show
crossover waler piping be-
tween rhe supply and defrost
water circuil. During normal
icemaker  operation, the
crossover valve is closed,

Water Sysiem Cleaning
Thorough cleaning of the wa-

ter system is required periodi-
cally. This includes the:

» Evaporalor plates

* Water piping

* Supply and defrost waler
headers

+ Defrost water tubes

+ Supply waler lubes

Use the fellowing procedure:

1. Drain the water 1ank and
remove any sediment in
the boliom of the tank.

Note:

To drain the waler from
Lthe circulating water Lank,
lhe PV C standpipe is
removed.

+ — On older models (proc
10 1986), the sand-pipe
is threeded. Two (2)
slots are provided on
the top of the standpipe
to allow a flat bar to be
used Lo unsear the
slandpipe and screw it
out,

— Newer models have a
groove and O-ring ar-
rangement on the bot-
tom of the standpipe.
To remove the siand-
pipe, simply wiggle the
standpipe back and
forth while pulling up.
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Read Safety Section before this ;ecliun. Failu
these [nstructions could result in permanent injury or loss of life

2. Replace slandpipe and re-
fill the rank with fresh wa-
ter and a dilure acid (rypi-
cally muriatc acid). Refer
to guidehines on the acid
contawner for relative con-
centrations and circnladon
rime.

3. Open the crossover valve
berween Lhe supply and
delrost waler circuits.

4. Turn the wash cycle
switch (WCS) on Lhe con-
ol panel door "on" 10
ium on the circulanng

pump.

5. Wilh 1he crossover velve
open, circulate the acid so-
lution through both the
supply and defrost waser
circuits for the time speci-
fied on 1he acid conrainer
direcrions.

Note:

Mild muriatic acid solu-
tions (less than 10-15% by
volume wilh waler) can be
circulaied for up 10 Iwen-
ty-lour (24) hours withoul
damage io the PYC lubing
or other waler piping.
Acid for icemaker clean-
ing musl be mixed per in-
strzctions on the acid con-
Lainer,

6. Remove Ihe siandpipe 1o
drain the acid and flush
the botom of 1he 1ank.

7. Replace the standpipe and
refill the rank.

8. Circulewe the waler [or ap-
proximalely Lhirry {30}
minuies and then drain.

9. Wash down all exterior ar-
eat that conld be aflecied
from splashing (with the
cleaning agenr) during the
cleaning process.

10. Replace the standpipe.
11. Refill the tank.
12. Close Lthe crossover valve.

13. The unil is now ready [or
normal use.

Clreolating Water
Pump Connection

An open impeller ¢centrifugal
pump is connected 1o the bol-
tom of the water ok, One
pump is used on each 1ank.

Pan Drains

A steel drip pan is installed in
the {rame of all TURBO®
icemakers 10 collecl water or
condensaie that is [ormed in-
side the evaporalor compari-
ment under the ice slide.

This pan is Lypicalty supplied
wilh two or more 1 1/4" drain
connections locared on each
end of the unil and/or the bot-
1om of the pan. These drains
are plugged when Lhe unils
are shipped. Select the drain
connecton best suited for
your installabon or connecl
all the connecrions o a com-
mon line thal is routed jo 2
svilable sewer drain,
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re lo aarefully follow

Oplional Dump
Yalve Connection

On vnits furnished with the
optionel dump valve, the con-
nection is localed in a PVC
tee installed in the circolatng
pump suction line (beiween
the waler tank oullel and the
pump sucion inlet). The
dump valve is opened during
the drying cycle to drain 1he
water and concentrated solid
remaining in the tank at ihe
end of the relrigerarion cycle,

Refrieeration C I

The refrigeration ¢omponents
inclnde the low side {evapo-
rator plates) and the high side
(condensing unit). All TUR-
BO® jcemakers include the
following components:

+ Compressors (1 or 2)

— Small {10 Lons or less)
semi-hermelic
relrigerant-cooled
COMPressor

— Large (15 ons or more)
open-reciprocaling
compressor direct
coupled 1o an open
drip-prool motor

+ Discharge line check valve
= Condenser

— 5C models -
waler-cooled
condensers
(oplions; cooling Lower
and cooling 10wer
pump)




— SCA models -
air-cocled condenser
with separale receiver
(SCAR models: only
receiver is [umished)

- SCE models -
evaporalive condenser
with separate receiver
(SCER models: onl
receiver is furnished

« Head pressure conirols

- 5C model - two-way
pressore aclualed water
regulaling valves

— SCA & ECAR models -
flood-back controls

— SCE & SCER models -

dampers with
modulating conool

+ Filrer/drier
+ Liquid solenoid valve

« Sight plass {liquid/
moisiure indicator)

» Thermal expansion valve
(TXV) :

* Refrigerant distributor
wilh orifice

+ Distibutor lubes

+ Evaporator plate
assemblies

= Small machines
{coniinuous Tun):

— Auwaliary hquid
solenoid valve

Read Safely Section before (his secllon. Foilure Lo carefully follow
these instructions could result in permanent injury or loss of life.

— Auxiliary thermal
expansion valve

— Hor gas solenoid valve

— Suction pressure
regulazor

« Small machines
(without cenhnuous run);

— Compressor stops
during defrost

- Valves and conools to
build back pressure in

CYaporator ere nol
required

= Large machines
(conunuous rn):

- (as powered check
valve (suction)

— Pilol solenoid valve o
acruale gas powered
check valve

— Bypass pressure
regulator 10 control
EVapoTalor pressure
during defrosi

» Suetion accumulaior/heat
exchanger

Nole:
R-models are not supplied
wilh a condensing unit.

Purpose Of
Each Component

Compressor

All 1ypes of compressors
corpress the return gas from
the evaporator and pump it to

a condenser whers the heat of
coampression and evaporalor
lnad are mjected.

Semi-hermelic models ares
cooled by the reurn suction
gas. The refrigerant actally
flows over the motor wind-
ing. The molor hear is reject-
ed to the refrigerant. An in-
ternal oil pump is used for
lubricaling the compressor.

Note:

Mowor failures can contami-
nate the il and refrigerane
system.  Mowr failures -
quire rmeplacemem of the

COMPTEsSOr.

Opsn-reciprocating  compres-
sors are direcl coupled 10 aa
open drip-prool motor, Com-
pressor cooling is provided
by the relurn suction gas and
a warer-cooled cil cooler.
Motor heal is rejected 10 the
surmrounding ambient. An in-
legral oil pump i3 used w lu-
bricale the cotnpressor.

MNotes;

1, Moter failures do not con-
taminate the system oil or
refrigerant, and the momor
can be replaced withoul
replacing the compressor,

2. Alignmem of the motorf
compressor assembly is re-
quired.

3. On larger models and nul-
Liple unils, SCTEW COMpres-
sors arc avatlable. Consull
the factory [or details.
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Discharge Line
Check Valve

An inline spring acivaled
check valve is installed in the
compressor discharge line,

The primary purpose of Ihis
valve is 10 preven! the migra-
ton of refrigeran! to the com-
pressor when Lhe onil is off.

Condenser

Since high pressure gas is
discharged from the compres-
50T, 30TNC Means must be pro-
vided [or condensing this gas
ta a liquid that can be used to
feed the evaporalor plaie,

Walter-Cooled Condenser

A shell and wbe condenser
consists of a vessel with a
tube bundle mounted inside.
The discharge pas is circulal-
ed Ithrough the shell of the
condenser whers il comes in
contact with the lube bundle.
Waler is circulated 1hrough
ihe wbes o emove the heal
from the discharge gas. As
the gas cools, it changes 1o a
liquid which is stored in ihe
bortotn of the condenser. The
condenser is also osed as a
Teceiver during pump-down,

All condensers are supplied
with a 300 or 330 psig non-
Teseating  amospheric relief
valve.

EBach condenser has a dis-
charge inler and liquid outlel
localed on the shell. Warer
inleyoullet connections are
located in  1he condenser
head. All condenser heads
can be removed for field
cleaning.

Read Safely Seclion before this section. Failure Lo carefully follow
these instruclions could result in permanent injury or loss of life.

Swandard design parameters
for the tolal hear of rejection
(based on 20°F evaporator
following defrost cycle and
for inidal pull-down) are:

— 85°F waler "in" condenser

— D5°F waler "oul"
condenser

— 105°F saturated
condensing temperalure

{SCT}, 210 psig

Cooling wower heat rejeciion
and cooling wower pump Mow
rales must be sized o obrain
the above conditions or lower
v make raled capacity. The
standard wet bulb rempera-
ture for optional coaling low-
ers supplied by TURBO is
7BF.

Cooling Tower

For waler-cooled units, a sep-
arate cooling lower is re-
quired to reject the heal re-
moved from  the  waer
circnlated through the con-
denser. Cooling lowers can

be furnished as an option. A
cooling 1ower consists of a:

+ Sump

= Circulaling water pump

» Make-up waler connection
= Spray waler systemn

» Inrernal fiber fill

Water is pumped from Lhe
cooling tower sump 1o Lhe
condenser inlet. Ramm wa-
ter from the condenser is
rouled to a spray header on
top of the cooling tower. The
water is dismributed over a A-
ber fill inside the 1ower. The
warer is drained o 1he hotom
ol 1the sump afier it works it's
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way through the fill maieval.
Air is drawn through the fber
fill by a fan(s) w0 remove the
heal from the waler. The wa-
ter evaporation and airflow
through the 1ower fill malen-
al are used 10 remove the hem
from rthe water in the same
manner as an évaporative
condenser,

Make-up water is fed (o Lhe
lower aulomalically through
a float valve, located in Lhe
cooling tower sump. This is
required 10 make up for the
water lost through evapora-
lion during normal operation.

A blowdown line is also pro-
vided 10 prevent the concen-
tration of solids and mingrals
(as a resull of the evaporation
process). This is reguired o
prevent fouling the fill mate-
ral in the cooling 1ower and
in the ower sump.

The cooling 1ower pump tuns
cominuaily during operalion
0 prevent the concentraiion
of solids and minerals, due w
repeated weming and drying
of the il material. Fan cy-
cling is typically used o con-
trol the water lemperalure in
Ihe sump.

Slandard design paramelsrs
for cooling towers are based
on tejecing Lhe wilal hem of
rejection of 1he evaporalor
and heal of the compressor
based on a 20°F saturated
evaporative lemperature
(SET} at LO5°F aL 78°F wet
bulb,



Read Safety Section before this section. Fallure to carelully follow
(hese instructions could result in permanenl injury or loss of life.

Note:

ther wel bulb design em-
peraures can be provided ro
reduce Lhe cooling lower size
in ateas with lower wet bulbs.
Geographic areas with higher
wer bulbs can either run high-
er condensing pressures or
select a larger cooling wwwer
based on Ihe actual design
wel bulb in order o mainlain
the standard 105°F SCT.
Larger cooling towers that al-
low lower salurzred condens-
ing lemperamres can also be
provided o provide lower op-
erating costs and higher ice
production.

Air-Cooled Condenser

Fin and ube condensers are
used. Each condenser con-
s1s1s of a fin and tube {usually
copper)  condenser  coil
mounted in a galvanized
housing suitable for ouidoor
installarion. Belt driven or
direct coupled fan(s) are
monnled in Yenra openings
above the coil to draw ambi-
ent air over the coil o re-
move heat [rom the higher
lemperarure refrigerant.

Inler and oullet headers are
located on Lhe front of Lhe
condenser. Due o the large
surface area required [or con-
densing, liquid is drained 10 a
separate  receiver during

pump-down,

Standard design parameters
for the 10ial heal of rejection
fbased on 20°F evaporator
ternperature  during  defrosi
cycle and for iniial pull-
down) are:

— 100°F ambien: ( air
enlering coil)

- 120°F salurared
condensing temperalure
(SCT), 250 psig

Evaporadve-Condenser

A pipe coil through which the
high pressure discharge ges
passcs is housed in a galva-
nized cabinel suitable for cur-
door insiallation.

Warter is pumnped from a
sump, locaed in the boilom
of the condenser, 10 a spray
header sysiem that wets the
entire pipe coil. At the same
nme, air is circulared over the
pipe coil by [an{s) drawing
air in through the fan section,
loceed below ihe coil. This
air is discharged through the
draft elimonator, located at
the top of the condenser
housing.

The waler pump is never cy-
cled, prevemting the coil from
being repeatedly wetted and
dried. Rapid [ouling of the
pipe coil opccurrs from the
solids and minerals thal are
left on rhe coil surface afier
the waler evaporales. Dam-
pers are used o modulate the
airflow over the pipe coil by
conslanl speed fans.

The waler evaporation and
airflow over the coil are nsed
10 remove the heal [rom the
discharge gas and 10 com-
dense the pas (o a liquid The
liquid is free drained (rom the
condenser to a separale high
pressure receiver, due Lo the
large coil surface required 1
condense.

|

Make-op water is fed 10 the
condenser automalically
through a float valve localed
inl the condenser sump. This
is required 10 replace the wa-
ter evaporaled doring normal
condenser opererios.

A blowdown valve and line is
supplied on the condenser io
conlinually release a small
amoun of water lo a drain,
This is required © prevent
concenmarion of solids and
minerals in the ank due 1o
evaporation of the water on
the coil. ¥ these solids and
COMAminams are not re-
moved, fouling of 1he pipe
coil and spray headers will
result. Fouling reduces hear
transfer and results in higher
discharge pressure and oper-
aling cost.

Standard design parameters
for the total heat of rejection
{based on 20°F evaporator
during defrost and for inittal
pull-down) are:

— 78°F wer bulb

— 95°F saturaled condensing
lemperawure (SCT),
185 psig

IMPORTANT

As noted above, 20°F evap.
orglor temperaiure should
be used o determine the lo-
tal heat of refection for con-
denser sizing. This is to al.
low lor the defrost load and
initial pull-down (siart-up
with warm waler in the
lanks). Tcemaker compres-
sor selections are based on
evaporalor lons of refriger-
ation al 0°F saiurated evap-
orator [emperalure (SET),
24 psig for R-22,
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Read Salety Section before this seclion. Fallure to carefully [ollow
ihese instruciions could result in permanent injury or loss of life,

Receiver

Receivers are installed on
SCA and SCE models and
are snpplied separaiely on
SCAR and SCER models.

The high pressure receiver is
used 1o store the liquid during
pump down and provide an
adequate liquid supply during

operation.

Head pressure controls resull
in a vadaton in the liquid
level in the receiver. The
flow-through type receiver
provides a means of sworing
the various relrigerant levels.
Liquid free drains from the
condenser into a liguid nlet
localed on the 10p of the -
ceiver. A liquid outlet (often
refered 0 as the “king"
valve) is typically localed on
the boitom. Some models
use a dip lube which enters
from the top of he receiver
and extends w0 the bottom of
the receiver. The bollem of
the dip lube is opened to al-
low liguid flow.

In order ro maintain a liquid
seal in the receiver, a 15-
20% level in Lhe receiver 1s
required to ensure that the dip
tube inlet is covered with lig-
nid.

WARNING

Receivers are sized to hold
the entire refrigeranr charge
during pump down.

Note:

If a refrigerani level indicalor
is instailed on Lhe receiver, a
reading of 100% indicales
that the receiver is aciually
8Q% loll, The additional vol-
ome is requirsd o allow
changes in refnigeran! volume
without creating dangerous
hydraulic pressure if the re-
ceiver is isolagl {inlel and
oullel valves closed).

Receivers should be locared
as far below the condenser
ouller as possible. This is o
ensure that sufficient head is
available 10 overcome pres-
sure drops through ihe con-
denser coil, isolaton valves,
eic. Valves should be locaed
ar lhe condenser inlel.

IMPORTANT

Condensers (hal can nol
free drain Into the receiver
will resnlt in liguid being
"stacked" in the condenser.
This reduces the condenser
aclive surface. Higher dis-
charge pressure and operal-
ing cosls will resull.

Do not atlempt to service
the liquid level indicator
without firsi removing all
refrigeranl and pressure
from Lhe receiver. Failure
1o carefully lollow Lhesze In-
siructions could resull in
p?rmanenl injury or loss of
life,

Drain lines from the condens-
er outler o the receiver inler
are sized for sewer flow and
should be pilched down with-
oul aps in the line.

All high prssure receivers
are provided with a non-
resealing ammosphenc safety
relief device sei o relieve at
300 or 350 psig,
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Fitter/Drler

The Hhller/drier installed in
the relrigerant liquid line
leaving the meceiver or com-
bination condenser/receiver
has lwo purposes:

1. To filler solids or debris
[rom the system 10 prevent
them from enlering Lhe
TXV and evaporator
plates.

2. To remove moisture in the
sysrem.

TURBO® icemakers ere
evacuated al the [acliory be-
fore shipment to ensure a dry
sysicm. When the refrigerant
sysiem i5 opened for service,
moisture could conranminare
the refrigerant sysiem.

MNotes:

1. Moisture in a refrigerani
syslem can resolt in rhe
[ormation of acid as a
resull ol contact with the
Tefrigerant and/or other
conlaminanls (Copper
shavings, elc.) in the
Sysiem.

2. Moislure can affect
evaporator performance by
Freezing ar the inlet 1o the
TXYV or dismibutor
orifices.

3. Water is also
noncompressable and will
cause damage Lo the
compréssor il prasent in
the syslem.

Replaceable dner cores are
lypically changed out after



the inirial siart-up (afier ap-
proximately ten (10) hours of
operation) and as required
thereafier.

If the outlel connection of the
fillerfdrier is cooler than the
inlet, this is an indicaron of a
pressure drop through the dri-
¢r. Change the drier cores
when Lhis occurs.

Sighl Glass
{Moisture Indicator)

A combination liquid [low
glass and moisture indicalor
is insialled in the liquid line
afier the [fller/dner. The
sight glass has 1wo purposes:

1. The refrigerant level in the
sighi glass can be ob-
served Lo deermine if suf-
ficient liquid refrigerant is
available o the thermal
expansion valve inlet A
properly charged sysiem
will show a solid liquid
flow through the sight
glass. Bubbles in the sighr
glass indicate thal the re-
frigeranr level is low and
refrigerant shonld be add-
ed varil 1he sight glass
"clears” of bubbles (ie.,
no flashig).

Nole:

The source of the refriger-
ant loss should be deter-
mined belore replacing the
refrigerant.

2. The moisture indicaler in
the center of the sight
glass should be green, in-
dicatng a "dry" system
{no moisture). If the indi-
cator is yellow, the drier
cores should be chanpged.

Read Safety Section before this section. Failure to carefully follow
(ese instruetions could result in permanent injur

¥ or ass of life.

Thermal Expansion
Valve (TXV)

Melering of refrigerant to the
evaporator plaies is con-
trolled through a device con-
sisting of the thermal expan-
sion  valve, an extemnel
equalizer line, and a power
head with a remotwe sensing
bulb. The remote sensing
bulb is mounied on the suc-
tion line to sense the tempera-
ture of the refrigerant gas
leaving the evaporator.

TURBO® evaporators re-
quire the vse of an exlernal
equalizer ling to compensate
for the pressure drop through
the evaporator plates thus al-
lowing for a true reading of
the saturated evaporator pres-
sure al the evaporatar oudlet.

A pas charged sensing bulb
transmils a pressure (o lhe
power head of the TXV in re-
Sponse [0 iacreases or de-
¢reases in suclion lempera-
lure, As 1he suciion
lemperamure  decreases, lhe
comesponding refrigerant
pressure also decreases, pro-
ducing a lower pressure al the
power head. This pressure is
opposed by ihe evapomior
pressurs, and the superheal
Spring in the TXY,

As the lemperature/pressure
decreases al the outlet ol the
evaporater, the pressure ex-
erted by the evaporaror (plus
Spring pressure) is now less
than the decreasing ouder
pressure and the TXV closes
10 reduce refrigerane flow 10
the evaporalor.

If the temperature/pressure
increases at the evaporator
outlet, the superheat of the
suction gas is higher, indicat-
ing that the refrigerant feed is
low. In this case, as the tem-
perature/pressure  increases,
the pressure in the sensing
bulb increases thus exerting a
greater force on the power
head. This increase in pres-
sure drives the diaphragm
down applying force to the
push rods causing the TXV 10
open and [eed additional re-
frigerant to the evaporalor.

As the suction gas superheat
(temperature) increases, the
TXV opens o supply more
refrigerant and as the super-
heat drops, the TXV throttles
the refrigerant flow 10 pre-
vent Lhe evaporalor [rom
flooding.

Superheat is defined as the
difference in the acinal tem-
perature leaving the evapora-
tor and the saturated tempera-
ture of the suction gas at the
measured evaporator pres-
sure. For example, a typical
TURBO® icemaker operates
at a 24 psig evaporator pres-
sure which corresponds to a
sawurared Iemperature of 0°F.
If the wemperalure of the suc-
ticn Line from the svaporatar
at the location of the TXV
sensing bulb is measured al
;:F. the superhear would be
E

Typical TURBO® icemakers
should operare between 5-
8°F. Too high & svperheac
seling will resull in reduced
€vaporator capacily and pos-
sible overhealing of the com-
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Read Saflety Section before this sectlon. Failure to carefully fotlow
lhese instructions could resuli ip permanent injury or lass of Ilfe,

L
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Figure 4-7 Thermal Expansion Valve Instaltlation

pressor or suoction cooled
compressor. A low sgtling
may resuli in an overfeed of
refrigeranl which could resule
in compressor damage as a

The TXV sensing bulb must
be {immly sirapped to the soc-
tion line in the 4 or & o'clock
pOSilion o cosure  proper
sensing of the evaporaror suc-

Distribulor

A refrigerant distributor is in-
stalled on the oullel of the
TXY valve. The disoibutor

result of liquid carryover. tion gas. Emory paper should  consisis of an orifice nozzle
bz used o clean the area the  and muliple outdlet for con-
IMPORTANT bulb is 1o be meunied on 10 nection 1o each evaporator

TXV superheat adjusi-
ments should be made by a
gualified refrigeration tech-
nician or engineer. Im-
proper adjustment of su-
perheal «n  result In
overfeed of the evaporator
causing liquid slugging of
the compressor. Liquld
slug/ging will cause damage
and/or failure (0 the com-
PTESSOT.

cnsure proper comact with
the surface. Refer w Figure
4-7 for TXV insialladon.

Figure 4-7 shows the insialla-
tion of the exiemal equalizer
line and sensing bulb. The
TXYV also requires the use of
i refrigerant dismbulor and
distibuior tubes o properly
disinbule he liquid feed of
the TXV 10 each plale.
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plate. For cach evaporator,
an orfice nozzle is selecred
10 melch the load and operat-
ing paramelers of the system.
A dismibutor has (wo purpos-
=

1. To reduce the pressure of
the liguid refrigerant,
thereby reducing Lhe re-
[rigerant temperalore.

2. To provide unilorm refrig-
erant feed 1o all Lhe dismib-
utor oullel openings.




Read Safet
these i

Distributor Tubes

Refrigerant is fed into he
outlet of the refrigerant dis-
tributor and into an individyal
tube for each evaporator
pate. The OD and length of
the distributor tube is selected
for each evaporator section 1o
provide a uniform balanced
flow to each plate. In addi-
Hon, the pressure drap
through the distributor wbe is
used o drop the liquid refrig-
Crant pressure to the final
Svaporalor pressure and copr-
Tesponding evapomior rem-
perature,

The TXV, distributor, and
distributor tubes Operaie to-
gether o produce the valve
Capacity and refrigerant dis-
tribution reguired,

yuunn.

Failu o

could resull in

Note:

For the rated capacity of the
thermal expansion valve to be
obtained, the inlet to the TXV
(or TEV) must have a solid
liquid flow. Flash gas or
bubbles in the liquid line will
reduce the TXV capacity and
Cause erratic operation.

Evaporator Plates

The heat transfer surface on
which the ice is produced is
constructed entirely of corm-
S10n Tesistant Stainless steel,

Each plate has an outer and
inner surface as shown in
Figure 4-8,

Ice is formed on the outer
surface at a design evaporator
temperature of 0°F, Defrosg
waler flows aver the inrer
surface to harvest the ice on
the outer surface,

rmanent injury or loss of life,

r.'alluw i

T'wo evaporator plates are as-
sembled together along with
4 Water return trough to form
a plate and trough agsembly.
An icemaking ‘section con-
sists Of several plate and
trough assemblies mounted
O 4 common evaporator
mounting rail. For example,
4 20 ton CF40 model will
consist of 40 plates divided
into two 20 plate sections,
Each 20 plate section contain
10 plate and trough assem-
blies,

The most significans Varia-
Hon in terms of refrigeration
components and operation is
found in the suction piping
from the evaporator outlet to
the suction accumulator/heat
exchanger inlet,

OUTLET

TURE

-—-——————L.—-—-—--_‘,d—-_—_

._._.....,._,,_._,...__.._.___________
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—-\----'\—--——-——;l—---..---_—_—_—...—-.—..-...—_—
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-.—--.--.-.-_—————;—-—_a_-._—.-__.-._—_—..—q__..._a...
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L,

TLRE

.._-._,.-.-_...__.-.._-_____._._._._ e e o m—
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Figure 4.8 Typical Evaporator Plate
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Read Safety Seclion before this section. Failure ta carefu

lly follow
these insiruclions could resull in permanent infury or loss of life.

ot Gas Assist

TURBO® icemakers have
hol gas "assist" rather than
hol gas defrost.

As [resh waler is introduced
for the defros! cycle, it gives
up heat as it flows across the
evaporator plates. This raises
the lemperature of the plaes
lo harvest the ice and also
cools the waler. The load on
the compressor required o
co0! the warer for icemaking
is Lthus lessened.

The make-up water muost be
at least 70°F. In some in-
siances, this mighl require 1he
use of a hot waler healer and
blending valve or the installa-
ton of a preheater. This can
best be done when manulac-
lured or if necessary, field in-
slalled.

On double drop R-22 unils, a
cenain amounl of hol gas is
already used to close the CK-
2 check valves, The excess is
piped to the suction header,
assisls in the defrost, and
raises the evaporalor lemper-
alure,

Enough hol gas is introduced
during defresl 1o aid in ice
harvesting and 10 keep the
compressor on line.  This
process prolongs compressor
life and reduces the sran-up
load imposed every time the
compressar stars up.  This
reduces the amp draw end the
electrical operadon cost as
well.

Hot gas introduction is con-
trolled by 1he RD (limer
swilches, which open an elec-
tric solenoid valve. On small
icemakers, hot fas 13 into-
dueced into the sucdon header.
Large icemakers are regula-
ed by a bypass repulator in
parallel with the gas powered
check in the sucrion line from
the evaporator to the com-
pressor. The regolator valves
are adjusrable o mainain the
needed evaporator pressure
during defrost.

Small Machines
{(withoul conlinuous ruon)

Icemakers of wn (10) or less
tons of ice per dag were for
many years manufactred Lo
eycle the compressor off dur-
ing defrosl.  With the comn-
pressor off and warm defrost
waler [lowing over the inner
evaporalor plale surface, the
evaporalor pressure guickly
Tises in the evaporator plales
and the ice drops off. Since
the comprassor is off and the
systern pressure rises, the en-
tire icemaker is harvested ar
once. Therefore, this method
was limited 1o small, single
seclion units.

In this configuralion, no suc-
tion isolarion valves or pres-
sure bypass valves BT Te-
guired and the suction outlel
piping is connected directly
io the inlet of the sucrion ac-
cumulator/hear exchanger.
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Small Machines
{continuous run}

On later model icemakers,
[ealures were added o the
suction piping 10 allow har-
vést withoul turning the com-
pressor off, Such a conligu-
rition reduces wear on Lhe
compressor and CoOMpressor
electrical switch gear due 1o
repeated starts and slops.

For contintous run small ice-
makers, an auxiliary liguid
solenoid walve, an auxiliary
thermal expansion valve, a
hot gas solenoid valve, and a
sucrion pressure regulator are
added 10 the system.

Hot (Gas Solenoid Valve
{HG or HGS)

A line is connected from rhe
discharge line 10 the suction
header ol the eveporzlor sec-
lion through a solenoid valve.
During defrosi, the solenoid
valve is energized (opened)
lo inroduce hot gas inwe the
suction header.

The solenoid walve consises
of a vaive, e coil, and a man-
ual aperator Lo allow 1he sole-
noid valve 10 be opened wilh-
oul electrically energizing the
coil,

Introduction of hot gas helps
raise Ihe pressure and temper-
alure of the evaporalor and
creates a load 1w allow the
COMPTessor o continue 1o run
during defrosi.

Since the discharge gas intro-
duced is superheated, an aux-
iliary TXV is uvsed 1o de-
superheat the suction/hot gas
before it returns to the com-

pressor.



Read Safety Section before this section, Fallure to carefully follow
ihese instructions could result in perman

ent injury or loss of life.

Auxiliary Liquid
Solenoid Valve (ALS)

During defrost, the main lig-
vid solenoid Temains ener-
gized. Withoul the evapora-
tor load, the compressar must
either be shutl off or a bypass
load crealed. An auxitliary
liquid sclenoid valve 18
opened when Ihe defrost cy-
cle stans o bypass liquid o
the suction headsr where il is
used to de-superheal the hor
gas introduced by the hot pgas
sclenoid valve.

Auxiliary Thermal
Expansion Valve

Melering of the liquid to the
suction heeder is controlled
by a thermal expansion valve
{TXV) located in the liguid
line afier |he auxijliary sole-
noid valve. The TXV is the
same type (usvally with less
capacily) as the main TXY
used for icemaking.

Since the TXV is used to de-
superheat the refrigerani gas
rewming o the compressor,
it is adjusted to feed cnough
Tefrigerent 1o mainlain ap-
proximaiely a 40°F evapora-
lor temperalure o the com-
pressor, Overfeed produces a
liquid carryover to the com-
pressor. Underfeed results in
TKCESSIve TCIUIm 2as lempera-
ture thal can affect the com-
pressor which is cooled oy
the relum suclion gas,

On the small icemaker with
continuous run, the lollowing
OCCurs:

= Main Liquid solenoid valve
remains open

« Auxiliary liquid solenoid
valve opens

* Hou gas solenoid valve
OpENS

» Auxiliary TXV moedulates
» Compressor is on

The Falsz load created by the
hot gas bypass, in addition o
ilhe defrost load, allows the
COMPressor 1o continug o run
during the defrost cycle. All
evaporator plates are harvesi-
ed at the same time.

Large Machines
{conlinuous run)

On multiple evaporalor sec-
tion models, all of the evapo-
rator plates are not harvesied
at the same time. Each sec-
uon is harvesied individually,

For example, a CF40 has two
20 ton ice secrions. During a
defrost cycle, secrion one is
harvesied while seclion two
continues 1o build ice. Dur-
ing this same defrost cycle,
sechon two is harvestied nexl
while section one is building
ice. Spacing delmsts will be
discussed later. Since all of
the evaporator plates are not
harvesied at the same ome,
the compressor always has a
load 1o allow it 1o conlinue o
Tutl.

The section in defrost musi
be isolaled from che common
suction line in order to raisze
the pressure. Remember, the
other section 12 sdll in ice-
making amd the compressor is
trying to hold a 0°F evapora-

lor emperature insicad of the
40°F evaporalor lemperature
required for defrosi. If the
sechion in delrost is not iso-
[ated, the evaporaror e a-
ture of both sections '|.1l.ril|Ir rise
Although the section in ice-
making will not harvest, n
will cease 1o build ice be-
cause the evaporator lempera-
ture will be above 32°F,

To isolale the section in de-
frost, a pas powered check
valve is used 10 close the
branch suction line during de-
frosl. Since a gas powered
check valve is used, a source
of high pressore is required 10
drive the valve closed during
defrosL.

Gas Powered Check Valve

The gas powered check valve
is a full pori valve thar allows
nomal conneclion of he
evaporator 1w lhe main suc-
#icn during the icemaking cy-
cle. High pressure inmo-
doced al the wop overcomes
the spring force oo the bol-
tom of the power piston and
drives the pision to the closed
position. Upon removal of
the high pressure source, the
spring force on the power pis-
lon drives the check w the
full open position.

Nole:

A small bleed hole is in the
piston o allow equalizing
across the piston when 1he

high pressure source is elimi-
nated,

Each gas powered check
valve has a manual operator
located on the bottom of the
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g seclion. Failure (¢ carefully ollow 1

Read Safety Section before thi
these instructions could result in permanent injury or loss of life.

valve lo allow the valve 1o be
manuvally closed. A check
valve is locared in the branch
suction line of each secrion.

Suction Solenoid Valve (55)

e icernakers inclode a
small solencid valve thar is
used to inicoduce high pres-
sure (hot gas} o the gas pow-
ered check valve, A small
line (usuvally 14 or 3/&"
(0.D.) 18 connected o the dis-
charge line. From lhe dis-
charge line, il is connecied o
ihe inler of the soction sole-
noid valve, and [rom the oul-
le! of 1the suction solenoid
valve 1o the inlet of the gas
powered check valve.

Node:

A smrainer is also installed ar
the inlel 1o Lhe pas powered
check valve. The hol gas
connechion is made 10 the
strainer inlei.

During  defrost, the suclion
solenoid valve opens (ener-
gizes) tw drive the check
valve closed, and closes (de-
energizes) al the end of de-
frosi Lo allow ihe check valve
lo open. This sequence will
nol occur withoul 8 conbnu-
ous gas [low. A teeis localed
in the gas line afier the SS.
One branch goes Lo the check
valve as described above.
The other goes (0 the suction
header where the check valve
i8 atlached. In addilion to al-
lowing & continuous low for
operation of Ihe valve, the
small amount of hot gas in-
troduced assists in increasing
the evaporaror pressurg re-
quired to achieve defrosi.

IMPORTANT

The primary source of heat
for delrost is 70°F defrost
waler. Withoul the re-
quired waler pressure and
temperalore, the section
will not harvest. The time
can be changed (length-
ened) in the absence of
proper waler lemperafure
bul Lhe hot gas iniroduced
into the suclion header will
nol defrost the evaporator
wilhoul excessive defrost
time and subsequent reduc-
tlon in capacity.

Check Valve
(Suclion Solenoid Line)

A check valve is localed in
the line from the oullel of the
suclion solenoid to the suc-
lion header. This check valve
is used to prevenat the migra-
tion ol refrigerani from the
evaporator plaes w the hol
gas line dunng the off cycle.

Nole:

The suction solencid valve
will not acl as a check valve
in the reverse Aow direclion,
thus allowing mipralion back
10 the discharge line.

An isolarion valve is locaied
in the line o allow service of
the check valve znd suction
solenoid valve,

The above components allow
isolation of 1he evaporator
seclion in defrosl. Since ithe
sucton line is closed and
warm waler is [lowing over
the plate's inner surface, pres-
sure will begin to rise o the
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evaporator plate. Since only
40°F evaporator tfemperature
is required for harvest of the
ice, the pressure in the plates
is relieved to the suction afier
40°F {68.5 psig for R-22) is
obrained,

Although higher pressure will
not damage the evaporalor
plales, pressures above 70-75
psig and their corresponding
salurated Tefrigerant tempera-
tures result in additional hea
inpul into the defrost water
flowing over the evaporator
plales, as well as the hear in-
pw inte the evaporalor plate
malerial uself. This heat
musl be removed hefore ice-
making can smrl after the de-
[rost cycle is over.

MNote:

High deflrost waler (empera-
tore has the same effect. Ad-
ditional heat mopst be rE-
moved and ice production is
reduced since addidonal (ime
15 required 1o pull the emper-
alure down after defrosL

Bypass Regulalor

To maintain the evaporaior
pressure at the desired set-
point, an upstream pressure
regulator is installed parallel
with the gas powered check
valve. When the pressure in
the evaporalor section reach-
es the setpeint of the bypass
regulalor, it beging 1o open o
mainlain the pressure 21 (he
regulalor seling (1.¢., the reg-
ulalor opens o reduce pres-
sure and closes o increase
pressure). The regulator
modulales  continuously o
hold the pressure d:si.mi'
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d Salely Seclion before this section. Fallure

Lhese instruclions could result In permenent in

jury or loss of life.

Lo carefully follow

To increase lhe pressure s2r-
ting, the stem located on Lop
of the repulator is mrmed
clockwise 10 increase Ihe
spring tension in Lhe pilor as-
sembly. This ncrease in
spring rension means a higher
pressure (Force) is required to
open the regulator. The con-
ol pressure is increased. To
lower the conwopl pressure,
the adjusting siem is tumed
counterciockwise.

Duning defrost when the gas
powered check velve is open,
the bypass regulalor remains
closed.

Each evsporalor section on
large icemakers (15 lon and
up) will inclode a pas pow-
ered check walve, a bypass
repulalor, and & sucton sole-
noid valve. The above refrig-
crant component description
for the suction ouller covers
all siandard versions of ice-
makers (B and C series),

Sucifon Accumulator/
Heat Exchanger

The main suction line leaving
the evaporator valving is
rouled to a suction accumula-
torfhem exchanger. Liguid
cartyover from the evapora-
tor section is collected in the
ghell of rhe accumulawor 1o
prevent lignid carryover and/
or liquid slugging of the com-
Pressor.

Liquid carryover can result

from a variety of causes, in-
cluding:

* Incorrect superheal setbing
of the TXV

» Delective TXVY (power
head and/or inlernal pants
wearl

* Loose TXV sensing bulb

» Loss ol load — poor wawer
flow over plates or loss of
recircnlaling waler pump.

As the liquid carryover accu-
mulaes, some means of re-
moving the liguid must be
provided since 1he wvessel
would evenwally fill 10 ca-
pacity and liquid would begin
lo flow 10 the compressor
suclion, Therefore, the high
pressure liquid line supplying
liquid refrigerani 1o the TXY
is connecled ro the vessel. A
liquid coil is locared inside
the vessel, on or near the bot-
1om. High pressure liquid en-
ters the coil and as the liquid
in the remm suclion pas sep-
araes {due o the low veloci-
I¥ in the accumulator shell), it
drips or flows over the our-
side surface of the liquid coil
and is evaporaled. Only re-
[rigeranl gas retums (o the
COMpIessor.

Two other feamres of the soc-
fion  accomuletor/heat  ex-
changer:

1. A small weep hole in the
botlom of the accumulalor
outler tabe is used o en-
wrain the refrigerani oil that
accumulaies in the borlom
of the separator.

2. The liquid entering the ac-
curnulalor is subcooled by
\he suction gas and evapo-
ration of the liqmd on the
outside surface ol 1he heal

exchanger cail. Uader
normal operadng condi-
tions, the liquid subcool-
ing temperalore difference
between Lhe liquid inler
and outlet should be 5-
10°F, Excessive subcool-
ing (above 15°F) or sweat-
ing of Lhe liquid line leay-
ing the accumulator
indicales excessive liguid
carryover and should be
correcled 1o prevenl com-
pressor damage.

In general, sucton inlet and
cutle! conneclions are Jocated
on the 1op of the accumulalor
shell. Liquid inl&1 and oullel
connecdons are located al the
botlom of one of the wvessal
heads, Suclion accumulatorf
heat exchangers do not have
removable heads since clean-
ing is nol required.

Suctlon Accumulaiorf
Heat Exchanger
Reliel Valve

Pressure vessels above one
cubic foot internal volume
and greater than 6" in diame-
ler require a safety relief
valve, On sucdon accumula-
orfheat exchangers requiring
such a3 device, a non-
resgaling, aunospheric relief
valve is supplied. Since the
reliel is used on the low-side
of the refrigeravion system, a
250 psig lactory set reliel de-
vice is used  These non-
reseating Iype relief devices
must be replaced once they
have tripped.
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Electrical Componenis
Cam Timers

In slectromechanical icemek-
ers, cyeling is controlled by a
recycling cam timer. The
cams make one revolulion
{cycle} every 20, 25, or 30
minutes depending on the
gear rack being used. Each
revolution of 1he cams is
made up of two periods — a
complete freezing cycle and a
complete defrost or harvest
cycle for each ¢vaporalor sec-
Lion.

Timer Adjustment

The cam: switch arms Fail into
the recess (delent) portion of
the carns for the delrost cycle
and ride on Lhe raised portion
of the cam for the feezing
cycle.

A Iota) cycle 13 one complete
revolution of the cam The
defrast cycle and the freezing
cycle make up the otal cycle.
The shorter the delrost cycle,
the longer the [reezing cycle.

Ome of the faciors thal deter-
mines the length of the de-
fros1 cycle is rhe defrost wa-
ter lemperatore. I the warter
temperalore is 75°F, i1 will
defrost in aboul 5% of he lo-
1al cycle, leeving 95% lor
freezing. If the waler temper-
alore is 70°F, il may lake
10% 1o J2% of the lolal cycle
to defrost  Adjustment of the
thermal expansion valve can
also affect defrosi time. This
will be described later.

The thickness of ice may be
varied by changing rhe 101zl
cycle dme, which in wm re-
quires reselung the delrost
cycle. The total cycle is al-
iered by changing lhe geer
rack on the cam timer. The
gear ratio belween the Umer
molor and gear rack deler-
mines ihe roiating speed and
therefore, the cam cycle ume.
Slower pear ratios produce a
slowgr rolating speed and
thicker ice, Faster gear rarios
produce fasler roleting speed
and thinner ice. This may be
accomplished by removing
the 1/4" pear rack rewaining
screw, 1eplacing the pgear
rack, and then replacing ihe
SCTEW.

Nole:
A 1/4" open end wrench is re-
quired to chanpe pear racks.

The defrosi cycle may be ad-
justed from 2% 1o 50% of the
iotal cycle. The defrost ad-
jusimen! consistz of loosen-
ing screw "A" on Lhe [ace of
the cam, rotating the movea-
ble cam segment to the per-
cem of defrost cycle desired,
and then retightening  (he
screw. Refer o Figure 4-9.

Single Drop Unils

A single drop unit 1 1 10
ion} with elecromechanical
control will have \hree cams
labeled TMI1 through TM3.
The functons of these cams
arg;

IM1

Operales refrigerant circoi in
raised position, (RD)
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Read Safely Seclion before this section. Failure to carefully follow |

these ins{ructions could result in permanent injury or loss of life.

Operates defrost waler sole-
noid in detent position.

Operates hreaker bar in de-
tent position. (BB}

IM3

Operales water pump in
raised position. (WP}

Double Drap Units

A double drop voil (14, 15
and 20 1on) with elecirome-
chanical contol will have
five rcams labeled TMI1
through TM5. The [unctions
of these cams are!

Il

Operates relngerant on sec-
tion #1 (leli hand circuir) in
raized position. (RD1)
Operates delrosi water sole-
noid in detent position.

™2
Operates breaker bar in den-

tent posilion. (BB)
IM3

Operaies refrigerant on sec-
tion #2 (right hand cireut)'in
raised position. (RD2)
Operales defrost warer sole-
notd in dewent position.

TM4

Operales waler pump on sec-
tion #1 (left hand section) in
raised position. {(WP])

TM5

Operales secrion #2  (right
hand) water pummp. See TM4
above, (WP2)



Read Safety Section before this section. Failure to carefully follow
these insiructlons could result In permanent injury or lass of life.

Four Drop Unils

Units with four (4) icemaking
sections will have mwo (2)
compressors.  Each compres-
sor will have 1wo (2) sec-
tons. Five (5) cams on the
cam hmer will conwol the
compressor and two (2) ice-
meking sections as described
under "Double Drop Uniis”,
Therefore, the cam timer wil!
have ien (10) cams for the en-
tire unit. Half of rhe unit
(one compressory can be op-
craled withoul the other half.
However, all cams will rorale
even il Lthe compressor is off.

A Four drop unit (30 w 40
lons) wilth electromechanical
contro]l will have ien (10)
cams$ labeled TMI1 through
TMI1O. The f[functions of
these cams are:

IMl
Operales water pump mMoror

{section #1). {WP1)

M2

Operates elrigeration {sec-
tion #1) in taised position.
Operares defrosl waler sole-
noid (secticn #1) in deteni
position. (RDH)

IM3
QOperates warer pump {section

#2). (WP2)
M4

Operaes refripgeration (sec-
tion #2) in raised position.
Operates defrost water sole-
noid (zeclion #2) in detent
posilion. (RD2)

IMS

Operates breaker bar (sec-
nons #1 and #2) in detenl po-
sidon. (BB1}

IMé

L'_)pcrates breaker bar (sec-
tons #3 and #4) in deent po-
siion. {BB2)

TM? .

Operates refriperation (sec-
fon #3) in raised position-
Operates defros1 waler sole-
noid {section #3) in detens
position. (RD3)

IM8

Operatez water pump motor

(section #3). (WF3)

IM9
Operates  (secrion #4) in
raised posilion.

delrost warer sale-
noid (secticn #4) in derent
positicn, (RD4)

IMIO

Operates waler pump motor
(secrion #4). (WP4)

CR4 AL TRENT SCAEW 4]

SYHE, MOTOR CANM FOLLIMIER
'"E"“"'lz

Motes:

1. Each section as described
here includes 1wo of the
four evaporator sections.
TM1 through TM5 con-
trols the refrigeration de-
frost of both evaporator
sections.

2. Before starting the unit,
make sure that the liquid
king valve, the compressor
discharge valve, the
compressor suction valve
are open becaose all TUR-
BO® icemakers are
shipped in a pumped down
conditdon. All of the
above valves are closed

for shipping purpases.

HEH PORTICN OF CAM
& REFRGERATION FOR Rl

©

LEAN PORTICH (DETENT)

OOF CAl 18 OEFADST
A
"~ R e =L
7O CONTRCL
=T NOFMALLY CLOFED
L MOMMALLY OFEN §
COUHION 3

Figure 4-9 Typical Timer Wiring And Cam Configuration
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Read Safely Seclion before this section. Failure to carefully follow
these instruclions could resull in permanent injury or lass of Mife.

IMPORTANT

1. TM2, TMA4, TM7, and
TM9 operaie defrost
waler solenoid valves
while in (he detent
porilon of the cam. No
iwo of these [our
switches should be in the
delenl position al any
one time.

2, Ad]usimenis can be
made to increase or
decrease the length of ihe
defrost and/or drying
time of each section.

When adjustmenis are
made, be certain not to vio-
laie rules 1 and 2 above,

After the above selungs are
made on Ihe refrigerant cycle
camsg, it will be necessary Lo
adjust the breaker bar molor
cam. The recessed portion of
this cam is Lhe only porion

used and ir should be adjosi-
ed so thar the breaker bar mo-
tor slarts approximately 10—
20 seconds before the refrig-
erant cycle stops and defrost
begins. The breaker bar mo-
tor should comntinuoe o run af-
ter the defrosl cycle has been
compleled and the nexl re-
frigeration cycle starts.

The breaker bar must rTun
long enough for all ice 1o
clear the icemaker ice slide,
discharge chwe, and screw
conveyors 1o the ice delivery
poinl (TURBO® rake sys-
lems, eic.). This cam alse en-
sures Lhal Lhe umer motor
continues 1 run untl the next
refrigeration cycle starts (i.e.,
the RI} cam returns to the re-
frigeration mode end the cam
18 not in dewenr). If the break-
cr bar swops belore RD re-
turns to refrigerarion, the unil
will siop.

Table 4-1 Gear Rack Selection For TURBO® MC-7 Cam
Timer And Typical Ice Thickness

CAUTION

When it is necessary lo ro-
{ate Lhe enlire cam pssem-
hly manually, do noil at-
lempt to move the cams by
pushing lhe cam periphery
in eilther direclion. There is
a manual adjusting wheel
on the extreme right hand
side of each timer for this
purpose. Failure io use ihe
manual adjuster lo lurn the
cams will result in misad-
jusiment of the other cams
on Lhe shaft and the unil
will nol operate correcily.

The cams are nol locked Lo
the driving shafl and there-
fore, musi only be moved
via the manual adjusier.

Refer 1o Figure 4-9.

Unless otherwise ordered, all
icemakers are shipped with a
25 min (B15} gear rack in-
stalled. Initial cam seuing of
detenl opening should be gs
follows:

1. Al RD cams: 7.5%,
2. Al WP cams; 7.5%.

3. All BB cams opened
CYCLE PER DAY enpugh 10 allow Lhe
breaker bar to run at least
GEAR RACK ¥ 60 CYCLE 50 CYCLE A0-45 seconds afier the
las1 section has gone back
A-14 41,1 35.1 into refrigeration.
A-12 48.0 41.0
B-15 k7.8 453.2 Timer Settings
B-12 72.0 61.9
Three Cam Timer
GEAR RACK # HLCYCLE TIME KCE THICKNESS
A4 35 MINUTES " - 13016 ARSRELNTCRAUAIITEN! 18 Gi-
A-12 30 MINUTES 5& - 11716 | S Eﬂ"ﬂf%ﬂf“gﬁ{ﬁ%gﬁ;
g0 25 MINUTES = 3 maker. Your limer should be
B-12 20 MINUTES 3m" -/ E al:ljusul:d as follows:
BASED ON 0°F EVYAPORATOR TEMPERATLIRE AMD
70°F DEFROST WATER,
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Read Safety Section before this seclion. Failure 1o carefully follow
these insiructions could result in permanent injury or loss of life.

Cam #1 (RD)
Firsi cam on Jefi,
Sel cam detenl on 7.5%.

Cam #2 (BB)
Center cam.
Sei cam detent on 7.5%,

Cam B3 (WP)
Lell cam.
Sel cam detent on 7.5%.

Refer 1o Table 4-1.

BB and WP cams should
drop into detent al the same
ime and RD cam sheould
drop into detem about 10-20
seconds later and stay in de-
lent for at leasl ninsty sec-
onds, When WP goes inlo
dewent, the water pump stops
to allow the water on the ice
steel to dry. This is referred
1o as the drying cycle. If all
olher adjusimenls am cormect,
this limer seting should be
sufficien! for a complere har-
vest.

Five Cam T4

Cam #1 (RD1)
Firsl cam from lel}.
Sel cam delent on 7.5%.

Cam #2 (BB}
Second eam From left.
Set cam detent on 25%.

Cam #3 (RD2)
Third cam {rom left.
Set cam detent on 7.5%.

Cam B4 (WP1)
Fourth cam from lefi.
Set cam detenl on T.5%.

Cam #5 (WP2)
Fifih cam from lefi.
Sel cam detent on 7.5%.

Refer o Table 4-1. BB and
WP1 cams should drop ino
detent ai the same time and
R} shomld drop into deient
abom L1200 s=conds later
(drying cycle) and stay in de-
lene for ninety seconds, Ap-
proximately (en seconds later,
WP2 should drop into detent
and ten seconds later, RD2
should drop inlo delent and
stay in detent for ninely sec-
onds. BB ume needs to slay
in dewnt iong enough o run
the breaker bar 10 clear Lhe
ice oot of the equipment.

Ten Cam Timer
Cam #1 (WP1)
Ser delent on 7.5%.

Camn #2 (RDI)
Set derent on 7.5%,

Cam #3 (WP2}
Set detlenl on T.5%.

Cam ¥4 (RD2)
Ser detent on 7,5%.,

Cam #5 (BB1)
Ser detent on 24%.

Cam #& (BR2)
Sel detenl on 24%.

Cam #7 (RD3)
Ser detent on 7.5%,

Cam #8 (WFP3)
Ser damwnton 7.5%.

Cam #2 (RD4}
Setdeent on 7.5%.

Cam #10 (WP4)
Set delent on 7.5%.

Refer 10 Table 4-1. BB1 and
WP1 should drop into delemt
at the same Hme. RDi
should drop inro derent aboul

203} seconds larer for ning-
1y seconds. Ten seconds allter
RD1 completes defrosi, WP2
should drop into detenl. Ten
0 twenly seconds later, RD2
should drop into detent for
ninely seconds o defrost sec-
rion #2. Shorly before RD2
comes up oul of delent, BR2
should drop inle derent, o
that for a boef lime, both
breakers bars will be on al the
same ume. Ten seconds afier
BED2 comes oul of delent,
WP3 should drop into detent,
Ten 1o Iwenty seconds later,
RD3 should drop into detent
for ninety seconds. Tan sec-
onds laler, afier RD3 com-
pletes defrost, WP4 should
drop inio delent Lo defrosi
section #4. Ten o (wenty
seconds laier, RDd4 should
drop into detent {or ninety
secongs. BB2 should stay in
detent long enough to clear
all of the ice in the screw
CONVeyor,

The cam opening {delem)
may be adjusted by loosening
the cam screw (A) and wm-
ing the moveable cam w Lhe
required degree of opening
and then retighiening the
screw.

The switches used on the cam
timer series arc spAp action,
single pole-double throw to-
tally enclosed microswitches.
Each switch is marked nor-
mally open {(N.D.), normally
cloged {N.C), and common
{C). Thess markings desig-
nare the condilion of ihe
switch in relation to the low
or detent position of the cam.
A circuil is compleled be-
rween the C and the N.C.
conlact of the swilch when
the acloator arm is 1n delenl,
Therelore, by selting (he cam

7/82 Turbo Refigerating Company 140




opening al 10%, the conlacis
will be closed for 10% and
opened for 30% of the l1otal
time cycle. By wiring the
switch ro either N.O. or N.C.,
the "on time" can be adjosied
for a o1l of 2% 1o 98% of
the towal overall bme cycle.

Checking Rolalion

Make sure the crusher bar is
clear of all obstacles and
warn all personnel lo sta
clear of he crosher bar ar all
titnes.

The crusher bar should be ro-
lating in a counterclockwise
direction when viewed from
the end with the ice discharge
chute lacing to the righl, Re-
fer 1o Figure 4-10, As long
as the crusher bar is rotaling
in the proper direcrion and
the incoming power wiring is
properly phased, all other
components will be rotaling
comeclly duve lo the proper
phasing of the internal wiring
al the faciory,

Adjusting The Water Flow

Place the timer al the begin-
ning of the defrost cycle and
allow water w flow into the
machine. Observe the spray
paitern from the defrost abes
to be gure that all of the mbes
are being filled wirth warer,
Adjusl ihe valve in the de-
fros! waler line o cbtain Lhe
minimum flow necessary 1o
complately wet the back of
both  evaporator  plates
{should be wetied enlire
length of achve plale sur-
face).

Read Safety Seciion before ihis section. Failure to carefully follow
these insiruclions could resuil in permanent injury or loss of life.

Wilh the defrost water flow
properly edjusied as de-
scribed previously, the de-
frost cycle must be lon
enough 1o fill the waler I.anE
and resul! in some flow down
the overflow or drain line
(blow-down). H necessary,
increase the defrost flow to
oblain the desired blow-
down. Some overflow is nec-
essary 10 prevenl the build-up
of minerals in the tank waler.,
The exact amounl ol over-
flow depends on the tempera-
wre and hardness of he
make-up water and can be de-
lermined afier observing the
operation of the unil for sev-
eral hours or in some cascs,
several days.

With Ihe froer in Lhe [reczing
posinon, adjust lhe waler
flow valve in the recirculat-
ing water line 1o provide

T-AaH MMSCER OH
LOHER FISED PRREL
|LSCATEDY M MDDLE DY)

G E DIGC | WiPiGE 5 1DE

BREARER MH\

miaxioum flow from all of
the waler tubes withoul
splashing when the water
suikes the 1op of the plates on
the freezing side. Carefully
note that all of |he mbes are
disiributing water along iheir
entire length.

Moles:

1. Defrost flow can be
checked by manually
opening the defrost water
solencid valve. The valve
mus| be remurned Lo auwio-
mati¢ alier the Tlow is sel,

2. Recirculaling waler flow
can be set by rurning the
WCS (wash cycle swilch)
"on" to start the water

purmp.

|

L~ PODEDY SIM WG GRKTE

EE (M HARGE
DFENmG

TR 11

Figure 4-18 Typical Breaker Bar Arrangements
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Read Safely Section before Lhis section. Failure to carefully follow
these instructions could resull in permanent injury or loss of life.

Freezing The First Ice
And Adjrusting

The Defrost Cycle

Set the timer (o the beginning
of lhe freezing cycle and numn
the unit "on", The first two
cycles may nol prodoce full
capacity since it is necessary
lo cool down the interior of
the freezing secnon and the
water in the waler tank. They
should be observed in order
10 adjusi the delrost cycle.

Initially, the defrost cycle
should be factory sel and not
need adjusting. With this sel-
ling, observe if enough ume
is allowed 10 defrost all of the
plates and drop the shears of
ice clear.

If all of the ice is dropping in
this ume, observe if ihe
make-up warer 15 filling Lhe
waer tank wilh some over-
Nowing dewn Lhe drain line.
If the water tank is not filling
and draining some waler, 11 is
necessary lo increase Lhe de-
frosi pericd or the defrost wa-
ter flow. 1II the amount of
overflow appears excessive,
the defrost period cen be re-
duced. 11 is besi to sian with
oo long a delrost period and
make gradual s$mall adjust-
ments than {0 Ty oo short a
period, which will not give a
complele defrost.

The defrost period should be
set with the minimum con-
templated make-op water
emperarure.  If wide vara-
tions in make-up water [em-
peralure are experienced, due
to seasanal changes, 11 is best
1o make seasonal adjusiments
of the delrosi periods.

Sizine The I

The size of the ice fragmenis
may be controlled by adjust-
ing e cycle Ume w provide
thinner or thicker ice. A siz-
ing mechanism consisung of
a fixed grale, en edjustable
sizing pgraie, and » breaker
bar are installed in the dis-
charge of the icemaker,

Ice fragments ranging from
"pea” sized small nuggetls up
o large nupgets can be ob-
tained by adjusting the sizing
grate, Figure 4-10 is (ypical
for both high speed and slow
speed breaker bar drives,
Figure 4-11 represents the ad-
justing mechanism used on
high speed ‘breaker bar
drives, Figure 4-12 shows
the mechanism used on slow
speed breaker bar drives.

As indicaled abowve, rwo
breaker bar drive speeds are
available, high speed and

slow speed.

High Speed
Breaker Bar Drive

All icemakers are lumished
(srandard} with a high speed
drive unless the oplional slow
speed drive is specified.

The high speed drive consisis
of an open drip-proof, 1800
pm motor, a two-grocve ¥-
gheave on the breaker bar
shaft extending from the
breaker bar bearing, a ©wo-
groove sheave on Lhe breaker
bar drave motor, and two V-
behs. An adjustable moror
base is provided for the dnve
motor 10 allow  adjustment
and replacernent of belis.

Mote:

Belts should have a maxi-
mum deflection of one inch
(1") when measured ar the
midpoinl belween the drive
sheaves,

The nominal breaker bar
speed for high speed drives is
750 revolutions per minute
(rpm).

Selection for Ihe high speed
drive is based on Lhe follow-
ing facrors:

* Requires l2s5 adjustment
and mainrenance.

+ Belis protect the drive
[rom damage — belis will
slip in the evenr of
MOmMentary surging or
bridging or & complele
jam.

+ Higher speed is less likely
10 jam due Lo the rapid
discharge of the ice (less
slacking of ice discharge
slide).

High speed drives produce
more snow and a smaller ice
nugget doe to the high speed
and rapid discharge of the
ice. Ice thickness 15 limied
10 3/4" or less. For ice thick-
nesses greater than 3/4", slow
speed drives and a heavy
duty adjusting mechanism is
required.  Slippage due 1o
mementary Surges, jems, or
loose belis tesulis in exces-
give wear of belis,
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Read Safety Sectlon before Lhis section. Fallure io carefully foliow
these insiruclions could resull in pernmanent injury or loss of life,

LOCKING RING
AT BO*

APPROX,
SI2ING GRATE

STUD LOCATION

DETAIL A DETAIL B
HORIZONTAL POSITHON FULL OPEN POSITION
{MINIMUM NUGGET $I2E) {WAXHAUM NUGGET SIZE)
BREAKER BAR LOCKING COLLAR
BREAKER BAR SHAFT——
UNIT EXTERIOR
BREAKER BAR BEARING — s
LOCKING RING
(SEE NOTE 1}
SLOTTED SIZING GRATE
BRACKET AND GUIDE
N
. ICE DISCHARGE
ADJUSTABLE SIZING . s
ATl Y. OPENING
LOCKING STUD NN _J

HOTES:
1. IH THE POSITION SHOWHN, THE ADJUSTABLE SIZIMNG GRATE IS HORIZONTAL,

SEE DETAIL B FOR THE FULL GFEN POSITION.
2. USED FOR HIGH SPEED BREAKER BAR DRIVES ONLY.

TSIM-5112

Fipure 4-11 Adjusiable Sizer Grale Adjusiment Mechanism
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Read Safety Section before thls section. Failure ko carefully follow

these Instructions could result In permenent injury or loss of life.
e ———

RADIUS ADMISTING ARM
P
FULL GPEN FOSITICN f {SEE NOTES)

LOCKING PIN /""‘____ .
///__

AND COTTER KEY

ADJLISTING SIZER
GRATE

- 1GE DISCHARGE
OPENING

NOTES:
1. SHOWN N FULL CLOSED POSITION.

2. THE RADIUS ADJUSTRNG ARM IS TACK WELDED TO THE SHAFT OF THE S[7ING GRATE.

3. STANDARD WITH SLOW SPEED BREAKER BAR DRIVE.

TEM-9113

Figure 4-12 Heavy Duty Adjusting Mechanisin
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ad Safely Seclion before (his seclion. Fallure (o carefully follow

[ el

these instruclions could resuli in permanent injury or loss of life.

IMPORTANT

For ice Lhicknesses greater
than 34", drive belis will
break or become defeclive
due lo rapid wear. The
slandard lock ring adjusta-
ble sizing grale mechanism
will also slip and canmol be
used for these applications.
A slow speed drive and a
hepvy-duty  sizing  prale
mechanism are bolth re-
quired to obtain ithe proper
operation,

Slow Speed
Breaker Bar Drive

The opdonal slow speed
breaker bar drive consists of
a righl angle single reduction
gear motor, sprockeis for the
breaker bar drive shaft and
gear motor output shaft, an
adjustable motor base, and a
drive chain.

The nominal speed for slow
speed drives is 250 rpm end
is required on icemakers
making ice 3/4" thick or
greater. The chain drive pre-
venls drive slippage thal
would resvll with belt drives.
Such slippage will resull in
periodic ice jams in the ice
discharge opening,

Factors o consider in select-
ing the slow speed dnve are:

» Produces less snow due 1o
less impact force on ice.

= Produces a more unilomm
ice wilh the sizer prale
selring.

* Less likely to jarm duc o
MOmMEnNtAry SUrges Or jams.

* Can handle all ice
thicknesgses (up to one inch
(1') maximum) and sizer
grarte seuings.

Slow speed drives require:
+ More maintenance.

« Frequent adjusument of the
drive chain to prevent
damage or breakage doe to
excessive chain slack.

* The chain will not slip if
the ice discharge is
jammed or a solid foreign
ohject becomes lodged in
the ice discharge (i.e., if
the drive is ioally stopped
or jammed, the overload
relays on the magnetic
mator slarter must tnp o
prevenl breakage or
damage 1o the chain andfor
gear mowor).

{Once the breaker bar drive is
selected, Lhe ice sizing adjust-
menl mechanism 15 selecled.

Lock Ring
Adjusiing Mechanism

The lock r1ing adjusting
mechanism shown in Figure
4-11 is used wilh the standard
high speed breaker bar drive
on small and large icermakers.
Each breaker bar assembly
has the adjusting mechanism.

Note:

All icemakers furnished with
breaker bar drves have al
least one breaker bar drive
and adjustment assembly:
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— 10 ron and less models - 1
— 15 and 20 ton models - 1

30 and 40 ton models - 2
— 60 1on models - 3

Only one locking mechanism
is used per adiusling azsem-
bly. On the end of the adjust-
ing sizing grate opposite the
drive motor, an access Cover
is provided over an opening
in the lower panel o allow
access to the adjusing mech-
gnistm.  The adjusting sizer
grale on the breaker bar drive
end 15 secured by a reaining
collar thal rotates freely (i.e.,
the opposile end does not use
a locking coltar that musi be
loosened 10 edjust the sizer
ETRLE),

To adjust lhe sizing grate,
follow this procedure:

1. Turmn the icemaker of[ and
lock out the elecirical
power 1o gnsure that the
unik cannot start and is no
in defrost.

WARNING

Before accessing the break-
er bar drive or sizer adjosi-
ment, elecirical power must
be locked oul. Fallore to
carefully follow (hese in-
siructions could result in
permanenl injury or loss of
life.

2. Remove the sizer adjusi-
MENL ACCESE COVET.

3. Loosen the locking ring on
the locking collar enough
10 allow the mechanism 10
rolate.
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Read Safety Section before this section. Failure to carefully lollow
ihese instructions could result In permanent injury or loss of life.

4. To oblain smell ice nug-
pets, rotale the adjusting
Ting towards the uprighl
posidon {shown in Deiail
A of Figure 4-11). Wilh
the sizing grate studs hori-
zontal, the only path For
the ice flow is the narrow
gap between the smds on
Ihe sizing grate and the
breaker bar. With less
clearance, the ice is brok-
eén itwo smaller fragments.

Nole:

The horizonial sizer graie
posilion produces pea
sized ice and the most
snow. 1fis 1ypically noi
used op packaged ice ap-
plications bul is used for
wop icing of produce, fish,
eIc.

To obtain the maximuin
size jce fragmenl, rotale
the sizing grate 1o the lol
open posilion (shown in
Detail B of Figure 4-11).
The maximum clearance
belween the sizing grale
and breaker bar siuds pro-
duce larger ice [ragmenis
and less snow.

Adjust the sizing gral¢ be-
tween the horizontal and
full open positon uniil the
desired ice [ragment size
is oblained,

5. With the locking ring
tight, lurn 1he power on.
IT ihe desired nugget size
15 oblained, proceed to
step 7.

6. Repeal steps 3 through 5
unril the desired ice frag-
ment 51z is obrained.

7. Make sure 1the locking ring
is secure afler the final ad-
justmenl is made.

==

. Replace the sizer adjust-
menl access Cover,

9. Tum the electrical power
on and resnme normal op-
eration.

Nole:

Afier 24 hours of cperation, il
may be necessary Lo check
the locking cellar 1o ensure
that it 15 56!l secure.

Heavy-Duty
Adjusting Mechanism

Om slow speed drives and ap-
plicauions where 34" or
preater ice Ihickness is pro-
duced, a heavy-duty adjusiing
mechanism is used. This is
lypically vsed on 15 ton and
up models only. Consult the
factory for applicarions with
small icemakers, Figore 4-12
shows 2 lypical heavy-duly
rmechanism consisting of the
rading arm and radius index.

Sysiems using the heavy-duly
sizer adjustment have a lock-
mng ring mechanisim to hold
both ends of 1he sizer grale in
place {only one iz used cn
high speed drives).

To adjust the heavy-duly siz-
ing grae, lollow lhe same
procedure just described,

_—

WARNING

Before accessing (he break-
er bar drive or sizer adjusi-
menld, electrical power musi
be locked out. Failure Lo
carefully follow these in-
siruclions could result in
pql;rmanent injury or loss of
lile.

Note:

On the heavy-duty mecha-
nism, a cover is localed on
borh ends 10 allow access 1o
the radinz arm and the logk-
ing rings.

Fixed Sizer Grale

To prevenl ice {ragments
from falling ihrough Ihe
space berween Ihe breaker
bar and exterigr panel of the
unit (refer 1o Figore 4-10), a
fixed sizer grate is attached 1o
the bottorn of the insulared
fixed access panel. The studs
and slud spacing are 1he same
as the adjustable sizing grate
to allow the breaker bar 1o ro-
rale belween the studs with-
oul interference.

Nate:

If the fixed access panel is re-
moved (or service, |he spac-
ing of lhe fixed sizing grale
and breaker bar sluds musl be
checked to ensure [ree rola-
Lgn wilhool inlarfernce be-
tween lhe studs when Lhe
panel is replaced.
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Read Safely Section before this section. Fallure (o carefully follow

Bt ]

these instruclions could result in permanent injury or loss of life.

WARNING

The breaker bar access
panel andfor fxed access
panel should never be re-
moved without locking out
Lhe efecirical power. Never
use a slick or probe to ¢lear
ice or snow from (he ice dis-
charge without turning the
unit off and locking out the
elecirical power. Fallure to
carefully follow these in.
structions could resull in
permaneni injury or loss of
life.

T-Bar Spacer

A T-bar spacer is mounted in-
gide the ice clide and iz 21-
lached tw the fixed access
panel and ice slide. This
spacer is mounted at the mid-
point of the ice discharge
opening and is used to ensure
that the panel does not bow in
the rmddle. If the spacer is
not properly installed, a gap
and/or stud alignmenl may
result in large fragments by-
passing the breaker bar mech-
anism. Reler to Figure 4-10,

Ice Sizine Wit}
The Breaker Bar

With the development of the
TURBO® ice sizer, the
breaker bar(s) can be delered
(rom the icemaker, The
breaker bar, fixed sizing
grale, adjusiable sizing grale,
and drive are cither deleted at
the ime of manulectre or re-
moved in the field. No
change is required to the ice
discharge opening or ice dis-

¢harge transilion berween the
icemaker  discharpe  and
SCIEW CONVEYOT.

The ice is frapmenied o piec-
es lhe size of your hand by
ihe screw conveyor irself and
is conveyed in bulk direcily
lo a single ice sizer or 1o an
ice slorage bin. Since the ice
is discherged in large Frag-
menis, it is easy 1o handle
and transporl and less snow is
produced. This means more
ice in the bag for packaged
ice applicalions,

Units without breaker bars
have less mainlenance be-
¢ause only one ice sizer and
one slaner for the ice sizer
drive is required versus a
drive and swarter for each
breaker bar (up o six in 60
ton modeis).

The ice sizer produces lsss
snow and a eniform ice nug-

ger.

Capacity Testi

Once the icemaker is proper-
ly adjusred and operaiung for
iwo complele cycles, a sim-
ple tes1 is performed 1o verify
the 1ons of ice beoing pro-
duced. The following ilems
are requirad:

= Yard stick or tape measure
for Immersion in the water
rank.

« Thermomeler or
thermocouple for reading
Lhe meke-up wiler
lemperalure.

+ Capacily lest shesl,
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The only other information
required (0 calculate the ca-
pacily is the refrigeration/
defrost Lime for & complels
cycle. For unils with electro-
mechanical controls, 1his is
determined by refering (o 1he
gear rack number used in the
MC-7 limer o the gear rack
charl provided. Refer o Ta-
ble 4-1 on page 142. On
units  with  programmable
controllers, the icemaking cy-
cle time is recorded on the
controller ladder logic cover
sheer. It can also be oblained
by accessing counter C-601
and C-602 in the conteller.

Cam Timer Cycle Thne

All  clectromechanical  ice-
makers are shipped from the
[actory with B-15 pear racks,
Table 4-1 indicaes a cycle
lime of 25 minures or 37.6
cycles per day (60 heriz oper-
ation). The cycles per day
are calculared as follows:

60 minthour ,, 54 hours/day
25 minfcycle

= 57.6 cycles/day

Programmable
Conlroller Cycle Time

To dstermine the cycle limes
and nuomber of cycles per dey
on a unil equipped with a
programmable contoller, re-
fer 10 the conpoller ladder
logic cover shest Fumished
with the uni1

The cover sheel should list
the refrigeration and defrost
counlers along with their pre-
Sers.
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d Salely Section belore ihis section. Falure to car.eﬂl].ly follow ‘“

||: h -

these instructions could result in permenent Injury or loss of lle.

Table 4-2 Water Temperaiure Correclion Factors

WATER TEMP.| 70 71

72 73 74 76

7B 77 749

TEIM-0106

TCF 1.000 | 1.00& | 1.011 1.016 | 1.022 1.027 | 1.033 1.028 | 1.04%9

WATCATEMP.| 80 a1 B2 B3 a4 g5 86 87 as

TCF 1.055 1,060 | 1.088 | 1.071 1.077F | 1.082 | 1.088 1.082 1.098
Example: Nole: amount of relrigeraiion re-

A 20 ton onil with 2 drops
per cycle:

C-601 refng. 660 sec
(-602 delrost o0 sec
750 sec

Since the unit has two sec-
lions, the cycle time is

750 seconds x 2 seclions =
1500 seconds = 25 minures

The number of cycles per day
is calcuolated the same as the
cam lime:

S0 minhour 54 hours/day
15 minfcycle

= 57.6 cycles/day
Waler Temperaiure

The wemperature of the water
entering Lhe icemaker during
defrost is recorded o allow
for comreciion of ice produc-
tion due ro waler lemperalure
varialions.

The waler lemperatore musi
be 1he specified 70°F for the
entire defrost cycle to ensure
proper defrost. If the temper-
alure varies during defrosi
but siays sbaove T0°F, a
weighled remperature should
be used far correcting the ice
producuion. For example, if
the waler lemperawre is 79°F
for the first 60 seconds of de-
frosl and then drops o H°F
for the last 30 seconds, use
76°F for the correction:

(79%60) + QOIN) _ 7eop
60 + 30

Make-Up Waler
Correction Factor (TCF)

Icemsakers are rated on 70°F
make-up waler. If higher de-
[rost waler lemperatores afe
used, additional refrigeration
capacity is rtequired 10 re-
move Lhe additional heal in
the make-op water (ie, pull
the waler lank down 1o 32°F
to begin icemaking). The
correclion faclor for 70°F
make-up water is 1.00. For
EO°F make-up waler, the ice
capacity is reduced by the

quired 1o remove lhe addi-
tional 10°F of heat from the
make-up water. The meas-
ured capacity has 1o be in-
creased by this factor.

(8032 +144 _ 192
(70-32)+144 182

= 1.05495
where;

BO°F = aciual make-op

waler

freeze point of

water

design make-up

waler

144 = Buwb 1o convert
waler 1o ice

32°F

70°F

In lhe example above, the ac-
tual ice production i5 5.495%
less than the rated capacity at
70°F due to the higher water
ternperature. In the example,
a 10 Lon icemaker would pro-
duce 95 wns with 80°F de-
Frogl water.

Refer 1o Table 4-2 {or comec-
lion faclors.
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these instructions could result in permaneni injury or loss of life

Table 4-3 Icemaker Waler Consumpiion (Icemeaking Capacily)

MARE-UP WATER
LWERFLOW WATER TEMPERATURE
NUWPER | MUMBER | TANK | TanK FIPE PIRE NET LEIN COHRECTION
KEMAKERMODEL | TANK oF OF LENGTH | WIOTH | grv.pmi | oTr-Diqgs | AREA PER FACTOR
[TOHE MUMBER | TAWKS [SECTIONS M) OHp TOTAREANT | TOT AFEA I NS SECTHON =]
CRBCEBCF12 | 102405 1 1 Zond | fados | o a50 HOME 4p0LaZ 17,47 0 OF w 100000
13,5,8) .82
i | lE - 1!&9
CF M CFIRM0rM | 110 1 1 57842 | 1o4pd | o .50 HONE ganze | 2 72 DF = 1.01068
(719,12 e 730 o 10184n |
CRE,CEM.CFIs0 | 1024-58 1 2 pa.ase | tea | 2 350 | 2 2476 | 139545 | B2 4 0F - 1,02 194
{18, 18,15} 19.54 12,08 " b7
:i u - |,
CF40,CR48 CRaBg | 1024-2108 1 2 112860 | 164 | 2 as0 | 2 287 |1@1ada | xrae 78 OF « 1,007
13,2427 19.24 12,08 77 OF = | 03848
CFs8,CFPe, CF 726 | 1024-38 ] i (L S T Y I pE0 | 4 2BiS | meTage | 2¢02 78 DF = 1.04208
130,20,35) AR 507 TW OF = 1.04E4E
CFXLCFSA CFoAE | 1oe-2i08| 2 4 11288 | 16404 | 4 50 | 4 2a78 | amnege | mas 60 OF = 1,05405
{40,40,55) WA #5.57 B DF « 100044
CRIZAGFIM | 102e-B01 a [ 113,550 | fhdta | @ asn | 8 gA¥5 | Gagas | 2904 2 OF « 1.00500
(B.72,75 BE] .7 an.08 P
=1 L SRR S
CADIETON | 10%4- 1600 1 2 eae | mane | 2 asa | 2 ua7 | oe2Pnes | 2am B I« 1.07598
18.24 1200 BS DF = 104042
OLD 30 TON 1024 1 e ) ] T8, B 18,8 i .50 L] 2075 | 254725 23,04 M DF = | 7R
30.43 2607 B7 DF « 1.0W041
DENSITY OF WATER UEED TO CALCULATE LE/N = 5242745 LESFT) |86 OF = 1,000 |

MELAURIMG WATER LEYEL:
HIOH LEWEL: MEASLIRED AS 500N AS POSSRLE AFTERA ENDOF DEFRCET, WATER PUNMP SHCLLD BE O ANDWATER LEYEL STABLE
BEFORE TARIMG MEASLIREMENT,

LOW LEVEL: MEASURED HANETIATELY PRICA TO ENTERMO DEFADST, INATER PLIMP SHOLUILDSTILL BE ALMKBG WHILE TAKING HESSUREMENT,

CALCULATIHG ISE PRODUCTION:

TOMS PER DAY = LBEAN £ {HIGH LEVEL - LowW LEVELy g JRUNTHETAY MNOAY -t

TR/ G 1 MUBIBER OF SECTIONZ a TCF

EXAMPLE:
5TON - CRE— 1 BECTION, 12,37 LAAN, B°F [OF| MAXE-LIF WATER
25 M CYCLE TiE, HEH LEVEL - 14 (N, LOW LEVEL -3.5 1N
TOMNETAY = 17,37 0 18— A6) 1 LeAQF26 p 1r2000 x 165485 » 5,0108 TOMS FER (WY

TSRABI 14
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Test Procedure
And Measuremenis

1. Place a yard stick or tape
measure in the water lank
wilh the end resting on the
lank bottomn. The tape or
yard stick should read zero
al the bottom of 1he 1ank,
The water level in the ank
will be read as the number
greater than zero. For
most models, the water
level in a full tank is eiph-
een {18) inches.

2. Start the icemaker and al-
low 1t to mn two 10 Ihree
cycles to remove any re-
sidual heal a8 a resull of
the plates being an ambient
femperature.

3. The lank refills during de-
frosl. Since the water
pump is olf during this ze-
quense, Lhe waler lings
and headers are empiy.
Stam the capacity lesL afler
the recirculating waler
purmp slarls and refills a1l
of the water lines in the
system,

When the waler pump
stars, record Lhe high wa-
ter level reading on the
lape.

4. The water level in the tank
drops as ice 15 formed on
the plales.

5. Al the end of the refrigera-
rion cycle, the waler sols-
noid valve opens to defiosl
the section and refill (he
water tank.

Read Safety Section before this section. Fatlure to carefully follow

these instroctions could result in permanent injury or Yoss of life.
= ————————

Read and record the low
water leve] at the inglani
before the solenoid valve
Opens 1o ensure thar all
water lines are as full as
they were el Lhe srart of
the cycle.

Record the low water
level.

6, The difference berween
ihe high and low readings
represents the lotal quanti-
iy of warer thal was con-
verted Lo ice,

T. Record the defrost water
lemperalurs doring de-
frost.

8. Calculars the ice produc-
lion (uncormecied).

9. Locate the comrectien fac-
lor for the make-up water

tempeTarure.

Multiply the comrect [aclor
o obtain the ice produc-
uon at rated condigons.

Sample Calculalions

A CF40SC consisting of two
sections rated at 10 1ons each
will be uzed. Reler 1o Table
4-3 for icemaker waler con-
sumplion.

A B-13 gear rack in the MC-
7 timer will be used. There
are 25 minule cycles or 57.6
cycles per day. Refer to Ta-
ble 4-1.

The CF408C has a single wa-
ter ank that 15 divided inio
Iwo halves. Capacity can be
measured and calenlated in
two ways.

Meihod |

Measure the water consump-
tion in one-half of the tank
(10 1on section) and assume
that (he other half is the
same, To calculae the wns
per day, the single waicr level
reading is multiplied by two
(2) since there are wo sec-
lions.

Method 2

Measure the water consump-
tion in both compartments of
Ihe water tank, Use one (1)
for the number of scctions
gince each section is meas-
ured individually, Add the
tons per day for each section
o delermine the lotal unit ice
preduction per day.

To illusiraie both methods,
the data required is as [ol-
lows:

Section 1
(right compariment of tank)

High waler level:
18 inches

Low waler level:
7.5 inches

Change in water level:
10.5 inches

Section 2
(left compertment of tank)

High water level:
1B inches
Low water level:
7.25 inches
Change in water level;
10.75 inches

Make-up water lemperature:
75°F

Correction factor (TCF}:
1.027
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Rend Safety Section before this section. Fallure to carefully follow

these Instructions could result in permanent injury or loss of life,

Using Method 1;

Water consumprion:
10 172 inches

MNote:
The waler consumption of
seclion 2 was nol meesured.

‘Warer consumed:

18" —-7.5" =10.5"

Number of ¢ycles per day:
57.6

Number of secrions: 2

TCE- 1.027

Pounds per inch per section,;
32.86 {from Tablz 4-3)

Pounds per ton: 2000

Tons per day:

{18=7. 356 HW1.OFTH(IT HE)
2000

= .4 rons of e

LTsnp Method 2:

Tons per day (section 1):

(18757611 027)32.86)
2004

= 10,2 1ons of ice

Tons per day (section 2}

(18 —7.25)(57.6)1)(1.0271(32. 86}
2000

= 104 1ons of ice

10.2 + 10.4 = 20.6 1ons to1al
Comparjson

Comparing methods 1 and 2
indicales calculated capaci-
lies of 20.4 and 20.6 1ons per
day respectively. Method 2
is more accurate bur requires

reading cech section and ad-
difional calculations.

To obiain higher accuracy
without additional calcula-
ions, use the following pro-
cedure:

A six secton (60 Lon) ma-
chine is used with the follow-
ing waler consumptions:

Secron 1: 10172 mches
Secdon 2. 10 3/4 mches
Seciion 3: 10 3/8 inches
Section 4: 10 5/8 inches
Section 5: 10 1/2 inches
Section 6 10 inches

Toral inches of waler:

62.75
Number of seciions: 1{since
all waler used is Lotalled)
Pounds per inch per section
[_IS{] ton): 33.06 lor all sec-
nong

Tons per day.

(S INCTON K LOZNIN06)
2000

= 61.5 1ons of ice

Since the calenlated lonnege
iz 61.5, the nominal raed ca-
pacity of 60 wons per day is
met or exceeded. Scanning
the dala, note thal secdon 6 is
using less waler than the oth-
er seclions. To determine the
production loss per day from
seclion &

Average water usage
{zections 1-5): 10.55 inches
Tons per day (sections 1-5):

(G360 THIL.00)
2000

= 103 10ns of ice

154 Turbo Refrigerating Company 7/92

Tons per day (section 6):

£LOMST Y L1 G27X33.06)
2000

= 0.8 tons of ice

Producticon Joss per day:
0.5 tons of ice

HelpFul Hinis

The above calculalions repre-
senl the tolal ice discharged
from the tcemaker. Counting
bags, pallets, or baskels
should not be uszd for the
following reasons:

1. Does not reflect losses due
Lo handliag in the screw
CONnVeyars, SIorage sysiem
(rakes), hoppers, baggers,
shakers, erc.

2. Does now reflect logses due
10 uninsulaied screw con-
veyors localed in above
[reezing environmenrs.

3. Does not rellect broken
bags.

4. Does nol reflect varialions
in bag weighis, pallets, or
baskets upon which bags
are stacked. Using the ac-
mal weight of bags, pal-
lels, or baskels does not
reflecet losses described in
the first three items.
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DISCONNECTING POWER & LOCK OUT

Turbo Refrigerating Company
msists that disconnecting
and locking out the power
to the motor driving the

unit provides the only real
protection against injury.
Other devices should not be
used as 4 substitute for
locking out the power

prior to removing guards,

covers, or other safety devices.,

Turbo warns that the use of
secondary devices may cause
employees to develop a false
sense of security and fail to
lock out power before
removing guards, covers,

or other safety devices.

This could result in a

serious injury should the
sccondary device fail or
mallunction.

INCORRECT

INCORRECT
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Read Salety Seclion before (his section. Failure to carefully follow
these instructions could result in permanent injury or loss of life.

O OO MANTENANCE D & & &

TURBO® icemakers will
give long yeers of dependable
service with a minimum of
mainienance. Repular main-
tenance will extend their life
and efficiency.

If you have gusstions com-
cerning the maintenance of
your equipment, conract the
service depariment of Turbo
Refrigeraung Company ar
1-817-387-4301.

Breaker Bar Belis

Inspect the breeker bar beles
every sixty (60) days lor
wear and proper lension, Re-
place with matched sets to
ensure thac each belt is raking
an cven share of lhe load.
Slow speed dnves using
chains should also be
checked,

Compressor

Inspect for oil leaks around
the seal monthly {open Lype
COMPIESSOr  units  only).
Check the lighiness of the
mounting bolts twice a year.
Chanpge compressor oil annp-
ally.

Water Headers

Inspect the water headers
monihly for evidence of min-
eral deposiiz clogging the
spray holes in the recirculal-
ing and defrost warer mbes.
Clean the wbes by removing

the pressure fitting ar the far
end of each ube end running
a suff brush through the
rubes.  The frequency of
cleaning will depend on the
hardness of the water used.

Ice Ouality Problems
Problems encountered with
icemaking equipment are:

« scale formation

+ cloudy or milky ice

+ objectionable 1es1e or
odor.

Faciors affecting each of
these problems are lisred be—
low.

Water Treatmenl

Consull a local waler mear-
ment company 0 delermine
if waler treatment or filtration
is required Lo produce the de-
sited ice qualiy, reduce
mainienance of the water dis-
tribution system, and prevent
contaminanis that may pre-
vent proper operation ol the
equipmeni. Extremely hard
waler will (end to make
cloudy, sofier ice and leave
deposils wilhin the machine
necessitating frequenl clean-
ing. Water sopplies in varni-
ous parts of the country are
unique in terms of acidily,
solid conient, and chemisiry
thal tnay affect the water sys-
rem.

Consuliation with a qualified
watel Dearment COmpany can

identify the needs for your
system. After start-up, water
samples should be taken reg-
ularly to evaluate biological,
chemical, or other contami-
pants thar may resull from
cperaton of the system.

Highly chlorinaled warer
should be avoided during op-
eration or cleaning due lo Lhe
highly corrosive effect on all
malerials incloding stainless
stesl,

Scale Formalion

Scale is caused by dissolved
minerals in the water. Be-
cause warer freezes in a pure
stae, rthese dissolved mminer-
als concenmate in Lhe unfro-
zen waler. They eventually
deposit. on the machine's
freezing surfaces and form
scale. The ice lends wo stick
10 the scale; this jams the ma-
chine.

The best way o preveni scale
formation is to treal the waier
with polyphosphates.

A chemical analysis of the
water will indicate serious
problems, occasional prob-
lems, or negligible problems
from the service siandpoint-

Two main Factors lo consider
are hardness {calcium and
magnesium) and alkalinity
{carbonate and bicarbonate).

Herdness and alkalinity com-
bine 1o form relatively insolu-
ble calcium carbonale or lime
scale.
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ead Safely Seclion belore this section. Failure to carefully follow

l_—|n

these instruclions could result in permanent injury or loss of Life,

Belore beginning a water
ireatment progrem, the ice-
makers should be thorovghly
cleaned. Clean waler disorib-
ulor holes and Ilush loose
sediment from the syslem.
Remove exisling scale forma-
nons by circulating a liquid
acid  (icemaker cleaner)
through the sysiem., Clean
the icemaker wilh warm wa-
ler aller the harvest cycle.

Aller cleaning, flush the sys-
lem with [resh warer and
¢heck all linag 1o see that they
are not blocked by the loos-
ened scale.

To prevent dissolved miner-
als from depositing on fresz-
ing sorfaces during nomal
operauon, use a slowly solu-
ble polyphosphate.  These
keep dissolved minerals in
soludon and inhibit them
from forming scale.

Cloudy Or Milky Ice

Cloudy or milky ice is cansed
by concentrations of dis-
solved minerals in the waler.

With proper chemical treat-
menl, the maximum minerzl
content that can be carried in
the recirculaling water and
siill produce clear ice is about
500 10 1,000 paris per mil-
Lion.

Increasing blowdown and m-
ducing the 1hickness of the
ice may help cormmeer whis con-
dition.

Objectionable
Taste Or Odor

When waler conlaining an ol-
fensive lasie or odor is used
in an icemaker, the mawerial
causing the 1aste or odor is
trapped in the ice.

The best way o eliminate
this problem is 10 inswall an
acuvewed carbon filier on the
make-up waler line 1o remove
the objeclionable 1asie or
odor [tom Lhe water.

Occasionally, the cause of an
odor problem i en icemaker
may be shime growths. To
contro! a slime problem in an
icemaker, ¢lean the machine
on a regular basis, Thess
slime deposits are siubbom
and if they 181, swerilizing
the ice machine may be nec-
€58ary.

Feed waler ofien coniaing
suspenided solids such as
mud, rost, sil, and din. To
remove these contaminanls,
install a warter filier in the
feed line. The waler [ller
contains a special porous
stone cartridge housed In a
see-through filler body. In
addilion to improving Lhe
quality of the ice, the waler
filler will protect solenoid
valves In the machine,

If deposits of minerals are
found on Lhe plales or in the
waler tank, remove them by
Alling the water tank with
warm water and by adding a
liberal amount of o mild de-
tergenl.  Circulate this mix-
wre over the plales by run-
ning ihe circolaing pump

170 Turbo Relrigerating Company  7/92

withonl ruaning the compres-
sor unkl the deposils are
washed off. Then flush away
the mixmre by allowing the
make-up wialer 1o circolae
unil all of the mixiure has
been [lushed out of the drain.

Electrical Apparalus
(Molors

The fundamental principle of
elecirical mainlenance is lo
keep the apparaius clean
and dry. This requires a pe-
riodic inspection of the appa-
ratus (the [requency depend-
ing ‘upon the type of
apparatus and the service).

Helpful Hinlg

1. Windings should be dry
and free of dust, grease,
oi! and dint. Clean
windings with suction
cleaners or by wipiag.
Nozzles on suciion lype
cleaners should be
nonmeallic. Remove
pummy deposits of din
and grease by usinga
commercially available
low volaiile solvent. Do
not use gasoline or cther
inflammable solvems.

Never oil any pan of the
magnelus conkrol.

2. Terminal connections,
assembly screws, bolts,
and nuis shoold be Lighi.
They may [oosen if the
motor is nol securely
bolied and ends wo
vibrare.

0000000000000 000005600000300000000000000000



Read Safety Seclion belore (his section, Failure (o carefully follow
these instructions could resull in permanent injury or loss of life.

3, Check ihe insulaiicn
resistance of molors in
service periodically (al
approximately the same
lemperatore and hurmidily
conditions) o delermine
possible delerioration of
ihe insulation. When
measurements at regular
inlervals indicate a wide
vanation, determine the
canse.

4. Grease lubricated motors
are properly lubricated al
the lime ol manulaciure
and il is nol necessary 1o
lubricaia al insiallation. If
the molor has been in
storape for a period of six
months or greater,
lubricate before siarling.
A rype of prease
recommendead and lested
by the molor manufacmrer
should be vsed whenever
possible, To lubricate,
remove (he filler plug and
prease wilh clean Iobricant
{1/2 1o 1 cubic inch of
erease is sofficient). For
the relubnication period,
follow the instruction plaie
on ihe molar.

5. Periodically clean ihe
enclosure by blowing out
accumulated dust.

6. Check ihe surrounding
arez [or new sources of
dust, oil, or corrosive
vapors nol present al the
lime of inslallation. A
general purpose enclosure
may have been
salisfactory when Lhe
control was installed bus
the proximily of new
production equipment or

processes mighl make it
necessary lo change
enclosures or to shield the
existing cne from oil spray
or excessive dust,

7. Inspeel the insulation on

wires. The conducrors
musl be clear of all
Moving pars.

B. Examine the conlacl
Cleaning 1s nor required
because lhe comact
marerial 18 a special
pre-oxidized silver
cadmium oxide alloy.
Replacement is mquired
when the conlact makerial
is almost worn down 1o
the backing. Pars kits,
including a complele set of
stationary and movable
contacts and conlact
springs, are available.
Replace the silver and the
conlact spring om & given
pole 1o assure proper
conlact maring for
maximum lile.

9, Check the magnet pole
faces for oil deposits. If
il is present, carefully
clean the pole [aces with
carbon telrachloride. This
prevents accumulation of
dust and a potentially
sticky magnel.

Changing Drier Cores

When I becomes necessery
1o replace the drier cores in
the fillerfdrier, the following

procedure is recommended
{refer to Figure 6-1).

WARNING

All  relrigeration service
work should be provided by
a qualilied refrigeration
technician or engineer. Fil-
ter/driers contain liguid re-
frigerant pnder high pres-
sure. Failure lo careflully
follow these instruclions
could resull in permaneni
injury or loss of life,

1. With the compressor op-
eraling, close the king
valve (main valve on ont-
let of receiver) 1o allow
pump down of 1he liquid
into the receiver.

2. Alier the icemaker opera-
lion is terminated by the
low pressure safety
swilch, isclale the filter/
drier assembly by closing
the valve downsucam of
the filler/drier assembly.

3. Anach a service gauge
manilold sel 1o Lhe
Schrader (charpging port)
fitting in (he seal cap
(flathead) of the Filier/
dricr assembly.

-

. Open the service valve o
release any liguid remain-
ing in the filler/drier
housing and the liquid
line piping. Opening the
valve also reduces the
pressure inside the hous-
ing 1o atmospheric pres-
sure. Discharge refriger-
ant 1o a sale location,
MNever point the hose in
the direction of persennel,
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Read Salety Seclion before this section. Failure 1o carefully follow
these instructlons could resul in permanent injury or loss of life.

i

H Y Bo HOUSIG

114" CAP FOR

CHARGING F'l‘::I-FIT—\E

GHARGING PORT HHHo

/ P SEAL CAF ATTACHMENT

HARDWARE
SEAL CAP

DETAIL A

SUCTION SUCTION
ouT I

LIQUID IN 'I' *‘
SUCTION ACCUM/
LauiD HEAT EXCHANGER
|
;I /— LIQUID OUT
( RECEIVER :P )

KiNG WALVE J

[SOLATION YALVE

]

SERVICE
GAUGE SET—\ BIGHT GLASS/MOISTURE INDIGATOR
SEE DETAIL A
DISCHARGE L[—’ §
TG SAFE @
LOCATION i

Figure 6-1 Typical Filter/Drier Insiallation
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Nole:

If the seal cap ([ethead) on
the filter/drier housing does
nol contain a charge port, lhe
bolis on the cover should be
loosened slowly and evenly.

Tap the cover as Ihe bolls are
loosened w allow the refrig-
eranl to slowly escape. Do
nol remove (he boles uniil the
cover is lopse enough 1o en-
sure that all of the refrigerant
has escaped and the pressure
ingide 1hs housing is ac at-
mospheric prassure,

5. Once the refrigecant has
been bled from the hous-
ing, slowly and evenly re-
move all of 1he bolls ar-
1aching the seal cap.

6. Remove and replace the
drier cores as outlined in
Ihe instrucions supplied
with (he drier cores.

— Do not open the drier
core cans until you are
ready 1o install the
cores.

Read Safely Section before this section. Failure to carefully follow
ithese instructions could result in permeneni injury or lass of life,

— Place ks "spent” corms
m the can and properly
dispose of the can and
old drier cores. Thess
COTES MEY CONLALn re-
frigerant oil or other
combusuble debris.
Do not place in or near
an open [lame or incin-
eralor,

7. Inspect the stainer screen
for debris and clean as re-
quired.

8. Afer rhe drier cores have
been replaced and the seal
cap loosely altached with
all of the bolis, slightly
open the king valve Lo al-
low 2 very small amouni
of relrigerani w0 flow
through the filler/drier
housing and piping,

9. While ke relriperant is
escaping, evenly righien
all of the seal cap bolls.
This will ensure thar air
and moisture is purged
from Lhe assembly before
iris sealed.

10. Check for leaks around
the seal cap.

11, Il no leeks are found and
the syslem iz ready 10 go
back on-line, open the
king valve and isolalion
valve.

WARNING

|

Liquid refrigerant can burn
Or cause severe irritation of
the skin. Crack Lhe king
valve slowly open. Do nol
altempt {0 hold the seal cap
while opening the king
valve. Alter a small refrig-
eranl flow is oblained, posl-
tion and (ighten ihe seal
cap. Always wear rubber
gloves and eye prolection
when changing the drier
cores. Failure to carefully
follow (hese instruclions
could resull in permanent
injury or loss of life.

12. After the syslem is re-
srared, observe the con-
dition of the liquid line
sight glass/moiswre indi-
calor.
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Read Safely Section belore this seclion. Failure (o carefully follow
these instructions could result in permanent injury or loss of life.
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Read Safety Section before this section, Failure to carefully follow
(hese instructions could resull in permanent injury or loss of life.

@  OPTIONAL FEATURES & ACCESSORIES &)

You ¢an maximize your sys-
tem's operating poicntial by
adding optional fealures and
accessones. IF you need o
know more delails abour the
ophions listed below, contact
TURBO,

Optiop 1
Slow Speed Breaker Bar
The slow speed breaker bar

c¢cmsigls of a dove chain rath-
er then a belr drive.

The slow speed drive is re-
quired on icemakers making
ice 3/4" thick or greater. The
chain drive prevents drive
slippage that would result
with belt drives.

Facwrs 1o consider in select-
ing the slow speed drive are:

= Produces less snow due o
less impact force on ice.

« Produces a more unilorm
ice with the sizer grate
setting.

* Less likely 10 jam due to
MOMENAry sirges or jams.

* Can handle zll ice
thickness (up 10 one inch
{1") maximum},

Slow speed drives require;

* More mainienance.

= Frequent edjustment of the
drive chain lo prevent

damage or breakage due 10
excessive chain slack,

Onption 2
Slush Kit

The slush kit consistz of a
timer and thermosiat 1o anlo-
malically torn  off water
pump(s) for a short rime after
defrost 1o prevent "slushing”
on plates. Operanon to elimi-
nale slushing is ay,omalic.

Option 3

Winterizing

When TURBO® icemakers
are installed in an area where
the ambient falls below [resz-
ing, it is necessary to provide
precaulionary measures o
prevenl equipmeni [reeze-up,

Conirol Panel

Ambieni lemperatores can al-
lect many of the electronic
conwols in the contral panel.
In general, the devices TUR-
BO uses operale properly in
lemperalures belween 32°F
and 140°F.

In operaling ambients under
46°F, TURBO recommends
Lhat a source of heal be avail-
able in the contro] panel Lo
maintain a temperalure above
40°F. ‘This will ensure con-
nnuous, reliable operation of
all components {even in se-
vere applicarions*). An op-
tional winlerizing kic consist-
ing of a heat source and
¢conirol thermostal can  be
provided as a factory installa-
tion or as a retrofit to existing
control panels.

* The control pansl
winlenzing kit is designed

for equipment tions
in ranges from O to 40°F.
Consuit TURBO for

equipment operations in
conditions below (°F,

Insiallation

All winlerizing components
are facrory instzlled and pre-
wired when ordered with the
unit. Kils are also available
for eld insiallaton.

Waler Pump,
Waler Circulating Tank,
And Condenser

Insulated lower panels and
eleciric forced air heal can be
[umished for areas where the
ambient falls below 159,
When the ambieni is between
15°F and 40°F, only an elec-
tric forced air heater is (or-
nished. The elecitc heaters
arg [actory installed in the
lower section of the icemaker
and are thermosietically con-
trolled.

Nole:

A switch is not provided in
the control wiring to the win-
terizing to prevent accidental
interruption of the system or
loss of protection during un-
expected freezing conditions.
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Weatherizing

Weatherizing is an enclosure
thal protects equipment from
tain, wind, snow, and access
[rorm unauthorized personnel.

A supporung structore and
sheet melal enclosure can be
provided 10 cover ourboard
equipment which includes
Lhe.:

« Motorfcompressor
assembly

+ Suetion accumtatorfheal
exchanger

» Liquid line filier-drier

» Safery swilch and gauge
console.

The enclosure i5 nol winter-
ized [or ambient lemperatures
below 40°F (refer 1o Option 3
— Wimerizing on page 187).

On smaller i, access in-
side the enclosure is obrained
by removing the fixed
panel{s). On larger units, a
hinged access door is provid-
cd.

Weatherizing is recommend-
cd on all ourdoor insiallalions
lo provide a suilable working
environment for service dur-
ing all types of wealher con-
ditions.

Option 5
Preheaters

Standard

Preheaters mainlain the 70°F
fresh defrost water enlering
the icemakers. Preheaters are
available with a faciory in-
slalled hor gas o warer heat
exchanger in the compressor
hot pes discharge line within
the TURBO® unit. For field
insrallaiion, each kir includes:

» Hot warer stomge tank

» Recircolating waler pump
(tank 10 heal exchanger)

« Fresh waler "in" strairer
and check valve

« Recirculating hol water
solenald valve

= Hol waier tank thermostat
{bulb well provided inside
har water wank).

Buili-In

These are the same as $lan-
dard preheaters except that
they are faclory installed
(SCE & SCA models only),

Onplion 6
Dump Yalyves

Durnp valves are antomatic
solenoid valves on the drain

Line from the water pump
lank.

The dump valve is opened
during the drying cycle 10
drain the warter and concen-
mrated solids remaining in the
tank at the end of the relriger-
allon cycle.

188 Turbo Relrigersting Company 1/#2

Read Safety Section before Lhis seclion. Failure to carefully follow
these instructions could resull in permanent injury or lass of life,

The connection is localed in a
PVC tee mstalled in the cir-
culating pump suclion line
fberween Lthe waler 1ank ool-

led and Lthe pump suction in-
lesL).

In areas wilh very poor water
or hiph suspended solids,
domp valves are used w0 en-
sure thal a clean, quality ice
is produced.

Oplion7

Thermostalic Waler
Blending Valves

Domestic  waler  blending
valves are used to blend hot
and cold waler thermostari-
cally to provide 1he required
F0°F fresh defrost water 10
TURBO® icemakers. This
ammangemen! c¢an  be used
when sulficient hol warer is
available on the job sile.
Flease specify both hol and
cold warer remperalures
available. GPM is based en a
maximum 5 PSI  pressure

drop across the blending
valve.

Option §

Codling Tower (SC Model)
For waler-cooled units, a sep-
arate cooling tower is re-
quired o reject the beal re-
moved from the waler
circulated throngh the con-

denser. A cooling wwer con-
sists of a:

* Sump

+ Circulating waler pump
(optional)

CO0CRQOPDORIOOCOOPPOIORIPOOOPORIOOIITIOOTLIOGOOSNOS ‘



Read Safely Section before (his section. Failure to carefully follow
these instruclions could resull in permanent injury or loss of life.

» Make-up water conneciion
* Spray warer system
= Intema! fiber fill

Waler is pomped from the
cooling rower sump (o lhe
condenser mler, Rehirn wa-
ter from ihe condenser is
routed to a spray header on
10p of the cooling tower. The
warer 18 distributed over a f-
ber fill ingide the wwer. The
waler 15 drained Lo the botom
of 1he sump aller il works it's
way through the Al malerial.

Air is drawn through the fiber
fill by a [an(s) 1o remove the
hear from 1he water. The we-
tier evaporation and airflow
through the tower fill maten-
al are used ro remove |he heat
from the warer in the same
manner as an evaporalive
condesnser.

Make-up waler is fed 1o the
wower automartically (hrough
a floal valve, localed in the
cooling tower sump. This is
required o make up lor the
waler lost through evapore-
tion during nommnal operalion.

A blowdown line is also pro-
vided to prevent the concen-
maeuon of solids and menerals
{as a result of the evaporation
process). This is reqnired o
preveat fouling the fll maile-
rial in the cooling Iower and
in the tower sump.

The cooling Lower pump runs
continually during operation
lo prevenl the concentration
of solids and minerals, due 10
tepealed welting and drying
of the [ill malerial. Fan cy-

cling is rypically used 10 con-
trol the water remperature in
the sump.

Siandard design parameters
for cooling lowers are hased
on rejecting the (otal heat of
rejection of (he evaporalor
and heal of the compressor
based on a 20°F sawrated
evaporalive femperature
{Slﬁ_'T} ar 105°F a1 ‘18°F wet
bulb.

Other wel bulb design rem-
peratures can be provided o
reduce the cooling tower size
in areas wilh lower wel bulbs.
Geographic areas with higher
wet bulbs can either run high-
€r condensing pressures Or
select a larger cooling tower
based on the actal design
wel bulb in order to mainiain
the swandard 105°F SCT.

Larger coaling towers that al-
low lower salurated condens-
ing wemperalures can also be
provided 1o provide iower op-
eraling costs and higher ice

production.
Installation

Cooling rowers can  be
mounlted indoors or outdoors.
Outdoar insiallations may -
fquirs sump healers and other
prelection [rom icing during
operation below 40°F.

TURBO® cooling wowers are
provided with a waler sumnp
thermosial w0 cycle the fan
and control the leaving water

[emperature.

Air Intake And
Discharge Clearance

Clearance for air inlake and
discharge musi be provided.
When ordedng a cooling
lower, consult TURBO for
guidelines on installing the
cooling lower for optimum
performence.

Magnetic starters for lands)
are not included with the
cooling ower.

QOprion 9
Cooling Tower Pulnp
{8C Model}

To mainlain the discharge
pressure of the sysiem, water
must be supplied 10 the con-
denser. A separale cooling
lower pump is availaple 10
pump weler from the cooling
10wer sump to the condenser
inlet. Pump scleciions are
based on the maximum con-
denser water flow based on
Ihe THR {twotal heat of rejec-
lion) and he tolal pumping
head of the systemx, Tolal
pump head provided is nor-
I:nail}r fifty (30) [eel 10 allow
or

+ The pressure drop through
the condenser.

+ The waler regulaling valve
pressure drop.

+ Piping (including any
clevation beiween the
pump discharge and inlet
to the condenser).
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Read Safety Sectlon before this section. Failure lo carefully follow
these instrucilons could resuli in permanent injury or loss of life,

Mote:

For 1ypical installations, a
vertical lift of 1wenly feect
(207 is allowed belween Lhe
purnp (which could be in-
statled ar ground level) and
the unit mouated on a plar-
form or the moof of a build-

lng.

When ordering the pump, in-
formation on rhe locarion of
the pump relative to the con-
denger should be stated so
that the comect pump head
can be specified.

Magnetic starlers or controls
are not incloded with the

pumgp.

SCAR models are shipped
without the condenser which
is Lhen field piped and wired.

Opticnal air<ooled condens-
ers can be provided by TUR-
BO to meel the requirements
ol each model. Siandard de-
sign conditions [or air-cooled
condensing units are 100°F
ambient, 20°F TD across the
condenser, and 120°F salurat-
ed condensing temperature
(250 psig). Condensers can
be selected a1 different dry
bulb condilions [or specific
insiallavons (consulf TLUIR-
BO).

Each condenger musl be in-
stalled with adequale space
for-

« Inler airflow
= Discharge arflow

*+ Free dminage of liguid
from Lhe condenser outler
Lo the receiver inler

= A means of varying the
airflow over the condenser
coil 10 maintain & consiant
dischargs pressurs as well
as o prevent excessively
low discharpe pressure
{below 170 psig).

Properly sized meceiver(s),
isolation valves for inlet and
cullel, high pressure relief
valve, and receiver mounfing
brackets can also be provided
as gpLions.

Oprional winterizing of the
receiver is recommended for
installations operating in am-
bients below 20°F.

Magnetic staners for (he con-
denger [an motor(s) are not
included. Field piping from
the condenser o the unit high
side 18 not provided. SCAR's
are shipped with a refrigerant
holding charge only. All r-
frigerant  and  refrigeranc
charging is by others.
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Option 11
Evaponalive-Condenser
With Damper Controls
{SCER Model}

The evaporalive-condenser is
field installed on SCER. mod-
els. All piping and wiring
from the condenser 1o the re-
frigeration high side is pro-
vided by others,

OCptional evaporalive-
condensers are sized w han-
dle the THR (1oral heal of re-
jection) based on the desi

condenser of 78°F wet bulb,
and 95°F SDT (sawraled dis-
charge emperaurs) {185
psig). For different wel bulb
conditions, consult TURBO,

Condensers must be insralled
wirth adequate space for:

« Inler airflow and discharge
airflaw.

= Free drainage of the liquid
Irem Lhe condenser outlet
1o the receiver inlet.

* A means of controlling the
airflow over the condenser
coil 10 maintain a consianl
discharge pressure as well
as prevenl excessively low
discharge pressure (below
170 psig).

A pressure swirch wired
series wilh the condenser
control wiring is provided to
energize the water pump and
Fan controls after a minirmum
system pressure (150 psig) is
oblained during slart-op. The
water pump is not cyeled to
control discharge pressure
due to scaling problems
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cansed by ared wening
and drying of the coil surface.

Optional winetizing of rthe
receiver is recommended for
mslallations operaling in am-
bients below 20°F,

Magnetic stariers for the con-
denger fan molor and water
pump are nol included. Field
piping from rthe condenser 1o
the unit high side is not pro-
vided. SCER's are shipped
with a refrigerant holding
charge only. All refrigerani
and relrigerant charging is by
others.

Installation

Evaporativecondensers can
be insialled indoors or oul-
doors. Ouordoor installations
may require a Sump heater
and other protection from ic-
ing. An indoor sump may
also be used.

Air Inlake &
Discharge Clearances

Clearance [or air mntake and
discharge must be provided,
When ordering an evapora-
tive condenser {if lhe con-
denser location is restricted),
cansult TURBO For guide-
lines on installing the evapo-
rative-condenser for eptimum
performance.

Read Safety Seclion before this seclion. Failure Lo carefully follow
these instructions could result in permanent injury or loss of lile.

Option 12
Programmable Coniroller

Replaces sianderd electro-
mechanical ¢ontrols for CF6-
CF88. Programmable con-
trollers are standard on CF28
and lerger.

Programinable  controllers
can be ordered on all icemak-
ers (faclory insiglled). Pro-
grammable contollers may
also be rewrohited o all sizes
ol existing TURBO® ice-
makers,

Each control panel consisis
ol:

+ Programmable controller
with programmer, power
supply, CPU, inpui/outpur
models, and rack.

+  Magnelic stariers for the:

— Compressor(s)
{magnelic conlecior for
semi-hermetic
COMpIE350r)

— Water pump(s)
— Brealer bar(s)
« Magter control $wiich

» Overload and safery
controls

The PLC replaces the control
relays and cam seguence tim-
ers. The PLC controls the re-
frigeration times, defrost
limes, and other operaling se-
(UEnCES.

Complete documerialion of
the controller ladder logic is
provided. Refrigeration and
defrost times are set as "pre-
sets”, which can be changed
u.;ii{h the programmer provid-
ed.

Nofe:

Conirols necessary [or acces-
%0ry COMPONCHes (Screw ¢on-
veyors, augers, erc.) used o
convey lhe ice (0 poims of
use are nol furmshed by
TURBO.

ﬂnliﬂll.lﬁ_

Outboarding Of
Compressors

All TURBO® icemakers, ex-
¢epl the CF120 {60 ton), are
supplied wilk the compressor
and condenser (5C model
only} mouned under the ice-
maker jce slide. The com-
pressor and condenser (SC
model only) can be mounted
on & [rame exlension our-
board of the icemaker. Ac-
cess for service and mainte-
nance  is  improved.
Components on ouldoor in-
stallations or in operaring am-
bicats below 40°F need o be
pratecied. Optional winleriz-
ing or wealherizing may be
required.

Qutboard compressor(s) are
mounted (o the right es yon
face the ice discharge. Lefi-
hand versions are available if
specilied.

Refer o Figure 8-1.
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Option 14 .
Mirror Image Unifs
Mirmor image units have -
versed ice discherge ocullels

Read Safety Section before this section, Failure to carefully follow
these instruclions could resylt in permanent injury or 1oss of life,

screw conveyor will not line
up unless mirror image is
specified. Typical mirror im-
age for ice discharge open-
ings alignmenl is not rE-

and connecdons. lce dis- quired.
charge openings on unils dis-
charging inlo a common

Mirror image is normally te-
quired 10 ensure (hal the wa-
ter and refrigerant connec-
tions and the control panel
are on same end of the wail
mounled opposite each other,
on end to end. Refer 1o Fag-
ure 8-2.

REAR PANEL
.__-==-_'-.‘-_-‘=--=“'F—F hﬁ*‘-“———___ﬂﬂ"-d
CLITEOARD AESTION FOR
QTP AES A RMTOR
LEET IR EATORA TN SECTCRE) %’lﬂ AMIHT
OVER COMEAESSOA OH
55 MIDELY)
' — FEW C e iy 7
. T T K TR T Y R TR R B B
ICE [HEX: HAR CIE. OPMETSIRIOG

FRONT

">

TR SRR

Figure 8-1 Typical Oulboard Arrangemeni

ETAHDAAD LT

!}/"SﬁﬁEPIGDNUE¥DH

ONANNNANANANNNANNNANNN

N Ve | AT
CORMEC THOME

FAME END

MIRROR LUNIT

STANDARD UMIT

e
- oo

FIPING CONNECTIONS
FANEL

FACE-TO-FACE UNITS

END-TCG-ERD UMITS

LJ\— CONTREL

PANEL

TEad -3 7

Figure 8-2 Typical Mirror Image Units
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Turbo Slush Kit

Operation:

Due to varlations in thermal expanslon valve setting, water, and refrigerant
temperatures, a phenomenon referred to as "slushing" may occur. Slushing is
the formatlon of ice crystals In the filming water over the lcemaker plates.
These crystals may combine in suflicient mass to cause the erystals to separate
from the plate. Separation of the crystals in the form of slush also carries some
of the circulating water with it, resulting in a loss of water from the tanks (l.e.
the slush and water {all Into the ice slide and are lost).

Slushing results in:
= reduced lcemalidng capacity
» water pump damage (since the water tank can be completely dralned due
to the water loss described above).

To prevent slushing, a Turbo slush kit can be added. Through the thermostat
and time delay relay, the circulating water pump Is turned off for 45 seconds.
This allows the evaporator plate temperature to drop low enough to freeze the
water on the plate when the pump Is turmned back on by the time delay relay.

Slush kits can be factory installed or retrofitted in the feld.

Note:
In a majority ol installations, the combination of conditions that cause slushing
do not exdst and a slash kit would not be required.

Belore instatlling a slush klt, make sure:

= the refrigerant system is properly charged

* the thermal expanslon valve is set

» the unlit is in overall proper operating condition.
IF slushing occurs, install the slush kit(s},

A slush kit is required lor each water pump.




Turbo Slush Kit
Operation and Installation Ingstructlons
Turbo Icemaker Serial No,

Installation;

——
Sl [~ ~————— 3WIRE RUEEER CORD

= \WHITE = GREEN [ BLACK

L2 TOWATER CHRES [MAL WYIFE
FUMP STARTER TO WATER

COHL PURP STARTER
GO

LEGEND

™ CIRCULATING WATER THERROSTAT

™ THAE DELAY RELAY COIL

TO- MG INSTANTANECLIS CONTACTS OF TR
TD2 MO INSTANTAMEOLIS CONTACTS OF TR
T3 MO, TIhE CLOSE CONTACTS OF TR

JrES1A

Parta

Descripiion
Penn Type 218X Thermostat
B"x B" x 6" Nema 1 Junclion Box w/
Cover
Rubber Covered Cable, 16-3, 12" Lg,
Furnas #55BA1AG] Time Delay Relay
220/60, Complete with {1} N.O. & [1}
N.C. Conlact, (1} N.O. Time Close Contact

1. Mount the kit box in a position that will al-
low the bulb of the thermostat to be mount-
ed In the tower commer of the water trough
al the water tank end. A clamp is supplied
with this kit to secure the thermostal bulb,
It will be necesary to drill a 3/16" dlameter
hole In the side of the trough to bolt this
clamp In place.

2, A 3-wire rubber cord has been supplied
with this kil [or connectng the kit inlo the
igemaker's control circull. 1L will be neces-
sary Lo drll a 7/8" dlameler hole in the side
of the unit control Hox to accomodalte the
connector supplled with the kit for fasten-
Ing the 3-wire cord 1o the unlt conirol box,

3. Remove wire no, from the incom-
Ing slde of the clreulating water pump start-
er coll (M2],

4, Connecl wire no. {the wire re-
moved in slep 3) to the black wire In the 3-
wire cord.

5. Connect the green wire in the 3-wire cord
to the incoming slde of the circulating wa-
ter pump starter coll (M2),

6. Connect lhe white wire in the 3-wire cord
to the L2 termInal In the unit control box.

With the completion of the six steps outllned
above, the unit Is ready [or service., The con-
lrols Installed I the ki are factory-set and will
[unction properly. The lunction of this kit 1s lo
slop Lhe circulabng water pump for 45 see-
onds when the water ieaving the water trough
reaches 33°.

TR0

REFRIGERATING COMPANY
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Turbo Stush Kit

Operation:

Due to variations in thermal expansion valve setting, water, and refrigerant
temperatures, a phenomenon referred to as "slushing” may occur. Slushing is
the formation of ice crystals In the filming water over the lcemaker plates.
These crystals may combine in sullicien{ mass to cause the crystals to separate
from the plate. Separation ol the crystals in the form of slush also carries some
of the clrculating water with It, resulting In a loss of water [rom the tanks (l.e.
the slush and water fall into the ice slide and are lost).

Slughing results in:
* reduced lcemaking capacity
+ water pump damage (since the water tank can be completely drained due
to the water loss described above).

To prevent slushing, a Turbo slush kit can be added. Through the thermostat
and time delay relay, the circulating water pump is turnad off for 45 seconds.
This allows the evaporalor plate temperature to drop low enough to freeze the
water on the plate when the pump is turned back on by the dme delay relay.

Slush kits can be factory installed or retrofitted in the feld.

Note:
In a majority of installations, the combination of conditions that canse slushing
do nof exdst and a slush kit wounld not be requlred.

Before installing a slush kit, make sure:

» the relrigerant system is properly charged

*» the thermal expansion valve 1s set

= the unit is in overall proper operating condition.
If slushing occurs, Install the slush kit(s).

A slush kit 1s regulred for each water pump.




Twrbo Slush Kit
Operation and Installation Instructions
Twrbo Icemaker Serial No.,

Installation:

TD-1 (R

IMET. ;I

To-2
P |

|
INET.

TO-3

o we

LOT.C,

—
L--._ [~ 3.WIFE RUEEERA CORD

o WHITE W= GAEEN % BLACK

L2 TOWATER ORIGIMAL WIRE
PUMP STARTER TOWATER
COR PLIMF STARTER
ColL

LEGEND

L CRCULATING WATER THERMOSTAT

T TIME (ELAY FELAY COHL

TO-1 MG INETANTAMEOUS CONTACTS OF TH
D2 WO BSTANTANMEQUS CONTACTS OF TR
T WO TIME CLOBE SONTACTS OF TH

eB9 13

Parts

Qiy Deseriplion
1 Penn Type 218X Thermostat
1 8" x 8" x 6" Nema 1 Junctlon Box w/
Cover
L Rubber Covered Cable, 16-3, 12" Lg.
1 Fumas #55BA1AG1 Time Delay Relay
220/60, Complete with [1) N.O. & [1)

1. Mount the kit box In a positlon that will al-
low the bulb of the thermostat to be mount-
ed in the lower corner ol the water trough
at the water tank end. A clamp is supplled
with this kit to secure the thermosiat bulb.
It will be necesary to drill a 3/16" diameler
hole in the side of the trough Lo bolt this
clamp in place.

2. A 3-wire rubber cord has been suppled
wilh this kit for connecting the kit into the
fcemaker's control ¢lreult. It will be neces-
sary to drill a 7/8" dlameter hole in the side
of the unit control box to eccomodale the
conneclor supplled with the kit for fasten-
ing the 3-wire cord to the unlt conlrol box

3. Remove wire no. [rom the lncom-
Ing slde of the circulating water pumnp start-
er coll (M2},

id, Connect wire no. (the wire re-
moved In slep 3] Lo the black wire In Lhe 3-
wire cord.

9. Connect the green wire in the 3-wire cord
to ihe incoming side of the circulating wa-
ter pump starter coll [M2).

6, Connect the white wire In lhe 3-wire cord
to the L2 terminal in the untl control box.

With Lhe completlon of the six steps outlined
above, the unii is ready [or service. The con-
trols Installed in the kit are factory-set and will
funclion properly. The [unctlon of this kit Is (o
stop [he circulating water pump lor 45 sec-
onds when the waler leaving the water Lrough
reaches 33°.

N.C. Contact, (1) N.O. Time Close Contact —I—um D
b
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WARNING

To ensure that (he equipment described by this mannal, as well as all equipment connected
Lo and used with it, operates satisfactorily and safely, all applicable local and nalional codes
that apply to installing and operating the equipment musl be foltowed. Since codes can
vary peographically and can chanpe with lime, il is the user’s responsibilily (0 determine
which standards and codes apply, and to comply with them.

FAILURE TO COMPLY WITH APPLICABLE CODES AND STANDARDS CAN
l;lgSRS[%T IN DAMAGE TO EQUIPMENT AND/OR SERIOUS INJURY TO

All equipmeni should be installed and operated according to all applicable sections of the
Mational Fire Code, National Elecirical Code, and the codes of the National Elecirical
Manufactorer’s Assecialion (NEMA) as a minimom. Coniaci your local Fire Marshell and
Electrical Inspector (o delermine which codes and standards apply (o your specilic case.

Personnel who are (0 install and operate the equipment should carefully study (his manual
and any olhers referred (0 by il prior o mstallation and/or operation of ihe equipment.

If you have any gquestions regarding (he installation or operaiion of the equipment, or if
more information is desired, contact your auihorized Apphcations Engineering Distribulor
(AED) or for 24-hour service assistance or emerpency parts, call (615) 461-2501.

Sicrnens Indusiyial Automarion, Ing. anthorizas Turbo Refrigeraring Company to reproduce the
Tollowing sections of the SIMATIC TT Series 305-8101 Users Manual (published by S1A), PN
2593546-0030 on July 27, 1992.

Sirmens Indusrial Automation, Inc. Siemens Industrial Automabion, Inc.
F.0, Box 1255 A0 Bill Garland Road
Iohnson City, Tennessee 37605-1255 Johnson Ciry, Tennesses 37601

@ 1902 Turho Refrigearing Conpamy. Al Rights Regared
& TUBED is the regimersi mademark of Tarbo Refrigerarmg Conmpasy, Denion, Texas
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o009
Quick Start

The Model TI325/T1330 1= a
modular CPU used in the Se-
ries TI305 maodular IO sys-
rem. The CPU is insmlled in
a Series TI305 basze which
¢an be a 5, 8, or 10-slot base.
Iy provides up o 168 11O
points, of wiich 96 can be re-
motely mounted up w 3280
ﬁ{lﬂﬂﬂm}ﬁanlucal

The puwrposs of Quick Starr
section is to pel the experi-
enced user streed in the
shorpest possible time.

1. Unpack the equipment.

2. Insert a CPU module inio
slot 1 adjecent wo the
power sopply, an inpul
module, or inpat simulator
{305-018), into sloe 2, and
gn output module inm slot

MODULAR CPUs
CAUTION

Do not connecl the 220
VAC neutral terminal when
powering the unmit with 110
VAC. The vnit is damaged

il 110 VAC operation Is at-
tempied with this terminal
comected.

3. Connecr the controller 1o
an AC power source. See
Fgme 1-1,

WARNING

To minimize risk of poten-
tiel shock hazard, be sure
the unlf §5 properly in-
stalled in the endosure to
ninimize access of electri-
cally live terminals. Only
persons  knowledgeable in
the safe use of high vollage
should perform this test.

000

4. Place the mode sclect
switch in the PRG posidon
{(progrem mode).

5. Tmn unit power on. The
POWER LED on the CFU
iltwminaies.

6. Connecl the TI305
programroer to the front of
the CPU. The

optammer display reads
.0.0.0. and the ADR LED
illlzumma' ies. See Figurs

7. Clear program memory
using the TI305

programmer:

CLR SHFT 3 4 §
DEL NXT

8. Place Lthe mode select
swirch on the programmer
in the RIUN posinon {run
mode). The RUN LED
linminares.

Ouput 10 LED
,-\E-.‘:\.:?-L-f--——lﬁ =
6 ot ="M
:EE —
§ éE 4% e — AC ling (115VAC)
[ AC neutral
_ Earth GND
Q (-]
e e e o

Sio13 Siet2 Siotd

Figure 1-1 Model TI325/T1330 Controller

Modular CPUs
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9. Test an output using the

10. Tes an outpuc using an » Enter the following

output module installed in inpw module, If an irrput keystrokes from Lhe
slot 2, module is insralled in slot PIOSrammer.
1, proceed as follows:
= Enter the following STR SHFT G ENT
instruction from the + Tum controller power
programmer o foroe an off. OUT SHFT 1 O
outpur on. For this test, ENT
use gutput 10. * Hard-wire an inpul
device, such as a = Place TI303
SET SHFT 1 00 ENT swich, 10 Lhe first programmer mode
terminal on the inpol select swirch in the
Output 10 LED on the module, RUN positon (run
ontpur module mode).
Murinates. + Tum conootler power
See Figure 1-1. on * Close the swiich
mard-wired 10 the input
Turn gutpul 10 off = Place TI305 module. The LED
using the programmer Programmer mode labeled O on the ourput
as follows: select switch in the module iNummnates.
PRG posidon Ses Figurs 1-1.
RST SHFT 1 0 ENT (program mode).
Sex Figure 1-2. L1, If you encounter

problems with the
procedure, repeal steps
5-10. If the problems
persist, reler to section 2
— Trouble-Shootung &
Maiatenance.

g
/E

[] [] a
Gy @D (D

— ADBRESSATA 0 0 (n (EF

2 [} 2 &
mﬁﬁwm@@-ﬂ@
Fl J k]

]
FWH U o &Y

ADRLED

ECEEEE
= BT ESEEEE
Nepeopw  FY [ [ o [w]

o

= &= [ &

W Teris BeTRUMPNTS

d

2 Twbo Refriperating Company
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Figure 1-2 T35 Programmer
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Characteristic Specificati

Except where noted, specificatons apply 1o both TI325 and TI330 models.
Table 1-1 Characteristic Specifications

Tiem Rating
Programming Belay ladder logic
Scan rate Average 12 ms, 1k words
Program capacity, TI325 0.7k RAM
1.7k Expansion RAM
1.7k EPROM
Program capacity, TI330 3.7k RAM
3.7k EFROM

Propram metnory

L0 poinks
Control 1elays
Shift register bits
Timer/Counters

Special intenal relays

Banery backup
Diegnostc checks

Status display

Casselte mpe interface

CMOS RAM (lithiom battery backup, 5 years)
Option: EPROM HN272565-25 or
TI part (325-ROM)

168 maximum
140 (2R selectable {or memory relention)
128 (relentive)

64 timer/counters

Timer. 0.1-999.9 sec or 0.01-99.99 sec

Connier: 1-9999 (4 tmer/counters are for exiemal setting
with thumbwheels or timer/coumer setpoint unit)

0.1 sec clock
Batery low
Pause relay
Inrernal reser

Lithinm batrery
CPU

Memory
Badery

Grammarical e
IO base voltage

1/ internal relay

Shift register

16-poim display

T/C accumulatac valne
Omn-off stamis

CPU emmor

Banery low

830 baud (75 seconds average time per 1.7k words)

Modular CFUs
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Diagnogtics

The TI325/T1330 models are
equipped with seli-
diagnosics for the following
Tunctions.

Supply Voltage Low

The CPU ziops base opera-
tons in the event of a voltage
drop. If the vollage drop oc-
curs in an expansion base, the
CPU shuts down only the af-
frcred base.

CPY Error LED

If CPU failme occars, the
ELUN output 15 tomed off and
program cxccubon is
siopped. Al displays be-
come blank except for the
power and CPU indicators.

Parity Error

If a parity emor is detecred
when the power is applied or
e RUN mode is selected,
the CPU si1ops aperations and
error code E21 is displayed

Battery Voliage Low

If, ai any tme, the banery
voltage drops below 25V,
the BATT light comes om.
Nomal CPU operation con-
tinues. Internal relay 377 en-
ergizes when the batiery volt-
ape is low.

Programming Error
Any of the following canse

the programumer o display a
cormesponding error code:

+ Invalid insoucton
sequence.

» TAD address errors.

« Incorrect cassete tape
recorder operaton.

Note:

Emor code breakdown may
be foond in section 4 — Pro-
gramming Emor Messages.

IO Circuit Chedk

The 1/0 display or montlor-
ing feanme belps define
whether gouble occurred in
the conooller operadon, 170D
n;ggdu]c operation, or field
side.

Note:

You can use the prograrmmer
1o um ourpi signals on and
off. To force the stale of an
1/O reference, refer to secrion

3 — System Programming.

Mode]
T1325/T1330 CPU;s

The CPU module (TT325-07
or TI330-37) is the hearl of
the programmable conmuoller.
It consists of the pro
memary, systsm ROM, arith-
metic section, and backup
batrery.

Note:

The CPU module is actve.
only when il i5 inserted im-
mediarely (0 the lefi of the
power supply onit. It does
not work in any other loca-
ton. See Figure 1-3.

Table 1-2 explains the CPU
module operation stats dis-
play shown in Figure 1-4.

Table 12 CPU Status LED Display

LED Status

RUN

BATT

CPU emor

POWER supply

Shows thar the CPU is in the RITN maode
when on

Shows thal Lhe lithium backup batiery
voltage for RAM backup is low. When
this LED is lit, reptace the betrery as
spon as possible.

Lights when the waichdog dmer is not
processed within 160 mS because of
some failure of CPU operztion. Shouald
this happen, the RUN cutpu from the
power supply elso turns off.

Eeflects the condition of the 5 V power
sopply. Tt s on when DC power is
within the correct operaing range.

4 Tuwbo Refnperanng Company 6/94
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Figure 1.3 CPU Mounting Localion

= ——
— Aun Ono Aun Wode
1 o Program Mode
&-—_
=~ Banl on Bazery Lo
(m] Batary Good
\CF'IJ On CPU Emor
o CPU Good
Powar O 5V Fower Good
o Power Supply Faikwg
b et

Figure 1-4 CPU Module Status Display

Note:

The program memory has a
parity bit for use in parrcy
checking when the power
source is umed on or when
the onon mode s
chan o RUN. If dos
check 1s compleled satisfac-
wrily, the contoler enters
RUN mode. If 2 parity ermor
it deteciad, the conooller
does no1 enter RUN reode un-
of the error is cleared; how-
ever, the CPU emmow LED re-
mains unlit Emmor cod= E21
iz displayved if programmer
TI305-PR.OG is mounted.

Muodular CPUs

Use cauton when storing and
transporting the CPU module.

When removing the CPU
module from the base, ob-
serve the following precan-
nons.

v Allow the internal voliage
1o drop 10 zeto before
removing the CPU. This
takes abour 30 seconds
after the AC power supply
is shur off,

. Avoid shorting the

module, since this can
resulr in an alleradon of
RAM.

Place the CPUF module in a
thick, soft paper bag or
protect il by other suitable
means, Never wrap il in
conduciive plaghc or an
antistanc bag, as is usually
done with IC cards.

654 Turbp Refriperarmp Coampany 5
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i -‘I;.i:ii.

/T

Connacton

=1
= 2
g el
[ o

Plug-in VO modules

Power supply
!-—____,_.-_-—-—__.'—-'_—-— terminals
T - : B 2 ﬂ
—_L——"1"8¢ he = Run output
a—f = terminals
=3I |L" S Earth
] ]E ground
] E! |E I 0 :’,_..r-""
’ |I!= # :1 | —% [Puwer Supply luge
! B =L acoessitie by removing
1 front cover)
Connector for
programmer

Figure 1-5 Series TI305 Controller Major Component Identfication
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TI325/T1330 1/O Processing

The CPU processes data by cyclic operadon execution; (he response fime from receiving a signal

lo sending it varics with the inpur timing and program contents.

See Figure 1-6.

Raad Inputs

Execute Ladder Logic

Extomel Communication

Enscumy Fortad L0 Raiseals

t | Update Outputs

Figure }-6 CPU Processing

Moddular CPUs
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{) TROUBLE-SHOOTING & MAINTENANCE ¢

Overyiew

This section contains instruc-
tions for wrouble-shoorng the
Serics TIM)S System to iso-
iate faulty functions and com-
ponents. Specific edores
are included for batery re-
placement and subsequent
restoration 10 normal opera-
Hon.

Trouble-shooling and mainte-
nancs must be done only by
anthonized personnel who are
mained and experienced in
electrical and  electronics
safery pracrices.

Trouble-shooting the Seriss
TI305 Sys=m consists of ob-
serving system operation for
malfunction Syroproms and
isoladng the fanlt Table 2-1
lizis the most probable causes
for typical mallunction

toms. A meference to a
tailed trouble-shootng proce-
dare is lhisted for each
probable causs.

Figure 2-1 Replacing Battery in Model TI325/TIAM) Controller

Trouble-Shoming & Myimsnance
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Table 2-1 Trouble-Shooting Symploms

Symptom Probable Cause Paragraph
BATT LED médicator vn Low panery volmge Replacing
Controller
Banery
Rum LED OFF Place system in Ron mode {2)
CPU failure 3
Single input point defecdve Input madule fanlcy (3)
Mounting base faulty (7
Programming emror (8}
CPU faulty (3)
Single outpul poim defective Ourpin module faulty (6)
Mounting base faulry (7)
Proprarnming eIros =
CPU faulty 3)
Mulriple inputs or ourputs on one base defective  Mounting base faulty {h
Programming £mor ()]
CPU faulty (3)
Multple VO defective Input modole Tanlry (5)
Outpor module {aulcy {6)
Mounnng base fanity {1
Progremnming c1ror (%)
CPU faulty (3}
Adl /O past a single poimt defective Mountng base faulry )
Imerconnection ¢able faolry {8)
Scrambled memory (2)
No LEDs on AC power off Ensure AC
POWET is an
Power supply fuse blown (7
CPU LED off CPU failure (3}
10 Turbo Refrigerating Comparry &4 Trouhle- Shooling & Mainlenance




Replacing The
Model TI325/T1330
Controller Battery

The bariery maintains RAM
mernory during trmes when
AC power is lamed off to the
conuoller. T is imporiant
thar bamery replacement mkes
place within 10 days alier the
BATT LED} indicators mum
on. Otherwise, RAM memn-
ry mighl be losL

During the period between
disconnecting the old banhery
and connecting the new one,
RAM memory is maintained
by the charge on & capacitor.
Connect the new batery as
quickly as possible o avoid
discharge of the capacilor and
subsequent loss of RAM
memory. Capecitor charge
mainrains RAM memory for
gpproximately 10 mimotes.

Replace the battery using the
followang procedure:

1. Tum off AC power 10 the
controller.

2. Bemove CPU module.

3. Cut plastic bands that hold
bartery to the CPLF board
or remove balery from the
barttery clip.

4. Disconnect batiery leads
by removing midget plug
from board connector.

5. Connect new bateery amd
secure it wilth new plasdc
bands o the CPU board or
place Lhe battery in the
banery clip on the CPU
board.

6. Insall CPU module and

1D O POWer 1o
controller.

Trouble-Shooeing & Maintenancs

7. Check BATT LED
indicators to make sore
that they a1 oul. (Both
controller and prograrmmer
LEDs must be off )

See Figure 2-1 on page 9.

Models
TI315/T1325/TI330

Introduction (1)

Dhring nonmal operating con-
didons, the powesr source
(PWR) and RUN LEDs on
the unit are on and the CPU
and BATT LEDs am off.

A lighted BATT LED indi-
caes a failing bartery. Re-
place the barttery using the
procedure on this page.

A lighted CPU LED will oc-
cur 100 ms after 2 CPU prob-
lem is detected. The 100 ms
delay iz introdoced by the in-
ternal warchdop timer.

If the CPU error is caused by
B party emror, E21 appears in
the ADDRESS/DATA dis-
play section of the program-
mer. Panty error checlking
and cormecron are covered in
paragraph 2.

If a panty emor is not in-
volved, the CPU aiself has
failed or has penerated false
dara for some reason. CPU
mouble-shoarng is covered in
paragreph 3.

Checking Program
Memory Error (2}

A Drogram IDEIDOTY EITOT iS
indicated by the message E21
appearing in the programmer
ADDRESS/DATA  display
section. The ermor message is
displayed when switching
from the PRG mode w0 the
RUN mode.

To display the error, switch
the CPU tw the PRG mode
and press CLR SCH. The ad-
dress at which an emor was
[ound is displayed. To dis-
play the invelid instrucrion,
press NXT and re-enter the
correct instruction. The CPU
can be switched o the RUN
mode, IF ¥21 reappears, m-
peat the previous steps  cor-
1e¢1 the remaining etror loca-
Hons.

All invalid instrucdons must
be clearsd before the conmol-
ler enters the RUN mode. Er-
mor E21 could indicare thai
the CPU memory has been
scrambled. To comect 1he
problem rmay require clearing
the memory. After the mem-
ory has been cleared, swicch
the CPU 10 the RUN mode.
If the RUN LED} comes an,
the CPU is most likely func-
honing propenly. If the RUN

does nol come on, the
CPU could be defective. If
the RITN LEID} comes on,
swich the CPU w the PRG
mode and m-enter ths pro-

gram

K enor E21 is re-ocowring
under normal operaton, the
P could be defectve or
electrical noise coonld be
causing the CPU memory w
be scramblad.

694 Turbo Refrigemnng Company 11




Trouble-Shooting A
CPU Error (3}

If the CPU LED is lighted
and no parity emror is indicat-
ed, nom off AC power mo-
mentarily, then imm AC pow-
er back on.

If nommal rm operalion -
sumes, the cause of the prob-
lem is excessive noise Do~
duced by (he AC power
wiring. Take measures nec-
essary 0 shicld the wires
against noise.

A CPU emor is detected by
the watchdog rimer approxi-
marely 100 ms after the ermor
occwrs. The warchdog rdmer
mms off the ourpus and, at
the sarme time, resets the CPU
and /O modules.

Following a CPU emor shut-
down, momenlarily um off
AC power, then mrn it back
on. If the eqor remains, the
CPU may be defecuve. [If
normal operzoon resumes but
re-ocours  periodically, the
CPU could be defecive or
elecoical noise could be
cansing the CPU error.

I/O Circuil Check (4)

For preatest accuracy, make
the I/O corouit check through
the muliE-point operation sur-
us momtonng rmethod, using
the 305-PROG programmer.
This method allows signals w
be displayed exactly as they
are applied 1o the CPU.

Nole:

TI305 Modular IO Input
Siems LEDs indicate the con-
diion of the input terminal
and not the condidon of the
conueller logic.  An inpat

module cen be defectve even
if the input setus LED shows
proper operation. The modu-
lar /O inpwm statns LED
shoald be compared with the
comesponding  prograomner
I/O indicarion. ¥ there is a
difference between the owo,
the ioput module probably is
defective.

WARNING

To minimize (he risk ol per-
sonal injury or property
damage, disable all power
1o Lhe system before install-
ing or removing 10 mod-
ules.

Trouble-Shooting
Inpui Modules (5)

When you suspect a module
is defecrive, fira 1wy the mod-
ule in a differsnc sloc If the
module docs not work in a
sl you kmow is operaove,
check For wiring problems
and trouble-shoot the wser
power supply as follows:

. Measure the voliage
arToss the input terminals.
If dhe voltage is not within
the specified range, check
for a problem with the
input moduls
user-supplied power
SORIICE.

2. If the voliages at module
lcrminals ars carrect,
measure vollage al input
devices. If the comect
voltages are not present,
the problem is in the field
wiring.

12 Turbe Refrigeraiing Company 6/

Trouble-Shocting
Ontputl Modules (6}

When you suspect a moduic
is defecdve, oy the module in
a different slot. If the module
doss not work in a slol you
kmow is opembve, check for
wiring problems and mouble-
shool the user-power supply
as follows:

1. Measure the voliage
across the outpul
terminals. If the voliage is
not within the specified
range, check for a2 problem
with the ourpor module
nser-supplied power
s0uICe.

2. If the voltages at module
IeTninals are correcl,
MASSHTE VOliage at ongpul
devices. If the correct
voltages are il presenl,
the problem is in rhe ficld
winng.

Trouble-Shooiing
TINS5 Module 1/0
Mounting Base (7)

Fuse Replacement

If there 1s commect inpul power
10 the base, none of the s@Ems
LEDs on the programmer
nmns on, and the conmoller is
inoperarive, the problem may
be a blown fuse. I the fuse
is not blown, the base is most
likely defective and must be
replaced. Procedime for
checlang che fuse:

1. Disconnecl power from
the base.

2. Remove [rogrammer and
peripherals from base.

3. Remove power supply
cover by unscrewing owo
SCTCWS.

Trouble-Shooting & Maincenancs




4, Remove fuse and check
wilth an ochmmerer.

5. If fuse is an open circuil,
raplace it with the proper
amperage fuse contained
in the 305-ACK-2
accessory kdl or equivaient
fuse.

6. Reinstal] power supply

cover and re-connect
System.

Trouble-Shooting & Mantenanos

Checking Cables (B)

The ezsiest way of checking
cables is to replacs the sus-
pected cable with a known
good cable. If a kmown pood
cable is not available, check
cable and connector ends for
damaged pins. Check coni-
nuity using an chmmerer.
Alsy check for pin-to-pin
shorts,

Programming Errors (9)

In the event of a program-
ming emof, compare each
step against the documema-
bon 1o ensore accuracy of the
program in FAM.

If you are programming with
TISOFT, check the program
contents. (tbserve for proper
operation of outputs, tmers
and counters with respect 10
inpuls.

Il only the 305-PROG Pro-
grammer 1S available, observe
the onfoff indicator as each
comtacr 18 tumed on. Refer 1o
secton 3 — Sysiem Program-
ming for more information.

6/%4 Turbo Refriperanng Company 13
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O & O SYSTEMPROGRAMMING ¢) & &

1305 Programmer

The TI305 programmer (Fig-
ure 3-1) provides the pro-
gramming interface for the
controller.  With the pro-
grammer, you can perform
these tasks:

= Enter program instrucnons
into the memmory of the
conuoller.

« Edil exisunpg programs or
insoucaons.

» Trouble-shoot progream
OpPETAOon.

+ Tesl the controller for
proper inlernal operenons.

Note:

As an altemedve o using the
T35 programmer, you can
use the TISOFT ing
gystem with an IBM XT/AT-
compatible compurer. Yoo
can order TISOFT and the 71-
SOFT User's Manual (pan
number PC305-6201%. A
Dara Communicadions Unir is
2iso necded to inerface the
unil to the TI305. There arc
[ veTSL0MNS:

1. 305-03DM — this R5-232
version will connect
directly 1w the R5-232 pon

Oon your compuler by using
a null modem cable
(T1 P/N VPU200-3605).

System Programming

2. 305-02DM — this RS-422
version will connect o a
R5-422 port. To interface
the 305-02DM (o a
R5-232 port, yon ¢an use a
R5-232 1o RS-422
converner (FACT
Engineering 305-DCU-U
of equivalent). This
converter mounes directly
on the 03DM; TT cable
B/N 500-3602 will connect
the converier 10 your
computer.

For edditional information,
conwact your distributor, or
call 24-hour service assis-

lANCE OI EMETEEncy pars at
(615) 461-2501.

Modes OF Operailon

The programmesr has three
modes of operaton, dersr

mined by the switch position:

Run Mode

In mun mode, the contoller
scans and executes the ladder
logic program.  You can
menilor  program functions
{opsration codes) and param-
ecers, bur you cannot alrer the
program while in mn mode.

Program Mode

In program wmode, the con-
roller does not scan or exe-
cute ladderlogic programs.
You can enter or edil instruc-
tHons or parameters while in
the program mode. In pro-
Lg;rzg;‘zf mode, the run indicalor
15 off.

Load Mode

In load mode, you cazn record
a program in CPU memory
onlo A casseme taps, of you
can load a program from a
cassette tzpe into the CPU

Imemory

Operation

The programmer provides the
means {or entering program
mstructions ino the conirol-
ler memory and for initating
nonprogramiming  funcdons.
The funchon keys, mode se-
lecdon switch, and display
are shown in Figure 3-1.

Instroction LEDs

ADR
This LED is on when an ad-

dress is being displayed.

SHI

This LED is on when yon
press SHE. The illominated
LED me#ans that fotare key
fenctions correspond 1w the
lebels above the selected key.

DATA

This LED is on when you are
monitoning the contenis of a
register; the address/daa dis-
play shows a four-digit BCD
valoe in Lhat repister.

REG

This LED is on when you ars
moniforing the comenis of a
regisier, the address of the se-
lecied register is shown in che
address/dara display.

Keylock Switch

Kevlock swich selecrs 1he
operadng wode of the con-
moller. It can be turned
any position Juring program-
ming, program execution, or
load operations without -
ing conmolier power off.

624 Turbo Refrigerating Company 15



Command Keys

CHECK allows you 1o venfy
that a program was success-
fully recorded firom CPU
memory to an audio cassette
recorder, or loaded from an
audio cassetre mecorder 1o

CPU memory.

READ allows you to load a
program from an audio cas-
setie recorder 10 CPUJ memo-
ry.

WRITE mliows you o save
frecond)y from CPU memory
10 an alic casseits tape.

MON I mm mode, allows
you to monitor 16 1A0 refer-
encas at ond I, YOu Can
also monitor current valoes of
timers and CONNETS.

Edil Keys

DEL when a program mstruc-
mon is displayed o e ad-
dress/date area, pressing DEL
PRV delewes that instructon
from CPU memory.

Figure 3-1 TI30S Programmer

INS allows you to insert logic
Instructions berween existng
logic insoucoons.

ENT completes a logic enrry.

CLR ckars previously en-
tered Insouctions.

SHE changes the command
keys 1o numeric keys, and the
function keys SCH, PRV, and
MNXT o the functions labeled
above those keys.

SCH allows you 10 locate
logic insmucions, or refer-
ence  numbers  (coaracl

points), for & memory ad-
dress.

PRY canses the previoos
memory address or instuc-
mon to be displayed. Other
uscs are described throughout
this sccuon.

HXT causes the nex1 memory
address or instruction to be

displayed Other uses are de-
scribed throvghout this sec-
oomn.

16 Turbo Refrigeraing Company &%

Data/Register Keys

E allows you to encer a two-
digit dam operation or func-
tion vales.

E selects a data regiser or a
timer/coonier  accumulated
dala regiskr, or sclects a
group reference number
when programming datz op-
eration instroctions,

Status LEDs

ONSOFEFE reflects the stams of
CPL mermmory for the insouc-

tion being displayed.
RUN is on when the mode

gelecror switch is in the RUN
position {un mode).

PWHR is on when contoller
power supply is fimctioning
properly.

BATT is on when internal

battery is at a Jow power lev-
el and must be replaced.

Systern Programming




CPU is on when there is an
internal hardware fault.

ference Dj is
a four-digit display showing
the location of either the
memory address or the pro-

grammed instuction. When

an address is displayed, peri-
odds appear at the bottom right
corper of each digir, and the
ADR LED is on.

Example: 0.0.0.1.

Programmer Functions

Table 3-1 Lsts the funcdons,
the keystrokes required 1o en-
2t thern, and the modes in
which the funcoon can be

performed.  Fanction opera-
poons zre fully explained in
sections that follow the 1able.

Table 3-1 TIN5 Programmer Functions

Function Keystrokes Mode
RUN PRG LOAD

Go 10 Run mode. Turn mode select switch to the RUN posidon. .
Go to Program mode (PRG). Tum mode select switch to the PRG position . v
Clear memory. CLR SHF 3 4 & DEL NXT .
Go o beginning of program. SHF NXT . .
Display an address, SHF [Address] NXT - .
Dizplay nexr address. NXT . .
Clear display. CLR [Clears previously enered command

and present address is displayed] . .
Display program. [Instnciion] NXT

[Previous instrucdon] PRV . .
Write insmuction. [Instocuon] SHF

[Pata] ENT .
Edir insmuction. [Insucton] SHE

[Data/Memory] ENT .
Insert instructon. [Address or Insouction] SHF

[Dara] INS NXT .
Delete instraction. Display the instruction o delele and press

DEL. PRV
Ingert End CLR SHF INS NXT .
Search for & specific Display midress by enwering
nstruction, [Inswection] SHE

[Data] SCH

Display the insrecion by pressing NXT . .
System Programming &%4 Turbo Refrigeating Commtmny 17



Table 3-1 TI305 Programmer Functions (continued)

Function Keyaitokes Mode
RUN PRG LOAD

Search for a specific Diisplay address by pressing NXT
reference. Diisplay 1he reference nurmber by pressing
SHF [Memory reference] SCH
Diisplay next used reference by pressing
SCH again g .
se gramrnar check to locate vacanr address . .

Mulople satus operaion.  SHF [Meroory reference] MON

Monitors 16 bits from Change range of display by pressing
specified startunp address.  PRY or NXT .

Tumer/counler accumulated

value or data rogisers.

Monitors ong tGmer or

connter accumulated value

or dara register. SHF 6 [Memory refersnce] MON .

On/off stams. If the

instructon is displayed, the

onfoff cotl display LED

reflecis the status of the

CONEACT OfF ool .

Force discrere references®. On=SET SHF {Memory reference] ENT
Ofi = RST SHF [Memory reference] ENT -

Force timer/counter* Display address and press
accomulaled value. SHF [Value] ENT S

Force dala register value®. R [Reg number] MON RST
SHF [New value] ENT -

Check program grammar. (LR SCH . .
Cassetle Operalion
Record data 10 cassetie wape. [FFile No.] WRITE NXT

Load memory from
¢assetie 1ape. [File No.] READ PRV

Verification of cassett lape. [File No] CHECK SCH ‘

* ¥orce operales for ondy one scen.

MNote:

The /0 eferences in the Series TI3D5 conxollers are nombered in ocwal, which is elso known as
pase §. /O points are counted as usual from O 1o 7. Since § and 9 eve not used, the next point af-
ter 7 is numbered 10. ‘When the count reaches 17, che next point is 20. The point foilowing 77 is
pumbered 100, and 50 on.

18 Twto Refrigerating Company 6194 Sysiem Frogramming



Clear Program Memory

To clear entire coneents of
logic memory, place the pro-
grammer in PRG mode and
enter the following key-
Srokes:

CLR SHF 3 4 8 DEL NXT

After all memory has besn
cleared, the address/dac dis-
play is 0.0.0.0. and the ADR
LED is on. To cancel e
¢lear fanction, press CLR n-
sread of NXT.

Display User Memory

When operating in the pro-
gram of run maode, this func-
non sequence allows your 10
select and display a specified
memory address, and the log-
ic content of thar address.

Displayi
Press SHF NXT al any tme.

Displaying A

Specified Address

To display, for example, the
logic m address 123, press
SHF 1 2 3 NXT. The se-
lecied sddress, 0.1.2.3., is

displayed.

Logating An Unnsed Address
Or {irammar Check

Press CLR SCH 1o locale the
first available locanon (end
SlAIment).

Changj 58
Display To Instrucrion
Display

To change the sddress dis-
play 10 an instruction displey,
prass NXT. The logic con-
terd of the memory is dis-
played

System Programming

Write/Edit An Insiruction

To change memoty datz at a
particular locadon.

1. Place the mode selecror
switch in the PRG

2. Press PRY or NXT mdl
the instruction Lo be
changed is displayed.
Enter the new insiructon;
for exemple: AND SHF 4.

3. Press ENT. The new
instruction replaces the
previous instruction ar chal
memory loceton, and the
next address is displayed

Insert An Instruciion

To insen an inswuction be-
tween two existing instruc-
tions, follow these seps:

1. Place the mode selector
switch in the PRG
position.

2. Press PRV ar NXT 1o
display the instruction
before which the new
ingiTuction is o be
inserted.

3. Enter the new instmucdon;
for example: AND SHF 4.

4. Press INS. The address
display shows a lower cesc
i m the keft digit of the
display.

5. Press NXT 10 confom the
nserl. The display shows
the address of the next
msiucton.

Delete An Instruclion

To delele an insouction, use
these sieps:

1. Place the mode selecior
switch in the PRG

posidon.

2. Press PRV or NXT to
display the instruction 1o
be deleted

3. Press DEL. The address
display shows a lower case
d in the left digil of the

display.

Mote:

To cance] the delets foncdon,
press CLR. before performing
step 4. The display requrns 1o
the insooction being consid-
ered for deletion.

4. Press PRV to confirm the
delete foncdon. The next
address is displayed. The
Ternaining instmctons
auromaticaily back up one
address locaton woward
0.0.0.0. 1o fill the empry

mEmory.
Moniioring 'O Status

You can monitor a wtal of 16
/O references ar any time,
beginning with an address
you select. Fach reference is
wilhin & group of eight refer-
ences. The IfO sratus of the
group with Lthe selected rafer-
ence, and the next higher
p of eight, is indicated by
Uluminated L.EDs.

1. Place the mode selector
swikch in the RUN

posidon.

6/M4 Turho Refripeming Compeany 19
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Figure 3-31 Timer/Counter Accumnlated Value Display

2. Seleci the reference to be

monitored  For example,
Lo monitor input 6, press
SHF 6.

. Press MON, The display
showars a chatacter
followed by the lowest
reference in ihat group.
From ihe sxample in sicp
2, the valoe M is

casplayed

The first eight LEDs
Tepresent the stams of the
gronp with the sslected
memory reference; the
swamus of the nexi memory
reference is indicated by
the last eight LEDs. KO
monitoring with LEDs s
shown in Figure 3-2,

4. You can use PRV and
NXT to scroH forward o
hackward in increments of
eight

Maonitoring Timer Or
Counler ¥alues

To momror the accurulared
value of a fimer or couniar:

I. Place the mode selector
switch in the BUN

2. To specify the
omer/counteT number,
press SHFE and the
identificr keys, For
example, 10 monitor the
operating value of omer
617, press:

SHF 6 1 7 MON

20 Twbo Refrperaiing Company 6/54

The current accumulaed val-
ne of the specified nmer/
couater is displayed in the ad-
dress/data erca, amd the LEDs
representmg the last two dig-
its of the fmer or copnmwer ars
Muminated. Accumukaced
ime is displayed in 0.1 sec-
ond increments. See Figure
3-3 for an example.

Meonitoring Data Register
Yalues

To monuor the value of a
dma regisier, place the mods
selector swirch in the RUN
position.  Specify the re-
quired data regisier. For ex-
ample, to monitor the value
of data regisier 400, press R
4 0 0 MON. The value of
the data register is displayed
in the address/datn area.

Sy=iem Programming




Changing Timer/Counter
Accumulator Values Or

Data Specified Data
Register Values

1. Monitor the specified

mer/connter raference or

the specified data regisier
by typing 1he following
keysmokes:

data register
CLR R 4 0 0 MON

or

timer/counier reference
CLR R 6 00 MON

2. Chanpe the value of the

) timer/counter
reference or the specifisd
date register by pressing:

data register
SHF New Value ENT

or

timer/counter reference
SHF New Value ENT

Searching

The search operztion allows
you o locate logic instroc-
bong or refarance pombers
(contact points) for memory
addresses. To search for an
insmuction, use the kollowing

praocedure.

I. Place the mode selector
switch in either the PRG
or RUN positon.

2. Enter the instruciton
whose memory is 1o be
searched. For example,
press OUT SHF 2 O
SCH. The first memory
address for the insmuction
is displayed. If the
insucton is nonexistant,
emrar code E99 is

displayed.

Syaem Programming

&

Press NXT o verify the
instruction for the address
displayed

. Pressing CLR. causes the

address o be dmpla}-cd
again.

(,ZLH ¢Ontnoe 10 press
while the

address is displayed, the
controller scerches for
other addresses thar have
the same instruction. If
searching is contnued
the end of Lhe program, i
wraps around 10 memory
address zero ontil an
insmocnon-address mach
15 detectad.

To search for a particular ref-
erexe {(comtecl poim), use
the following procedimre.

1.

Place the mode selecrar
switch in either the RUN
or PRG posidon.

2. Enter the conract poin

For example, to find the
memory address for
contact point 10:

Press SHF | 0 SCH.
The memory address for
lhe contact point is
displayed. If the conzact
POLOL 15 NONEXiSIEn], ermor
code E99 is displayed

. Press NXT 1o display the

contact poinl number for
the address locaton
displayed.

. If you condnuoe to press

SCH while the memory
address is displayed, the
comsroller searches for
other addresses that have
the sarne Congact poiat.

If searching is continued

to the end of the program,
it wraps around 10 memory
address zero unii a
CONIact poini-address
martch is detected.

Storing A i

Checking Status OFf
YO Designators

To check the stats of the 11O
desipnarors:

1. Place the mode selector
switch in the R1TN
positon.

2. Select reference to be
monitcred by pressing
SHF and Lhe beginning
memory referance number
and pressing MON. The
display shows a character
followed by the lowest

into groups of 10 {octal
system), bur thers are only
cight referznces in each
group. For example, 0-7,
10-17, eic.

The insmucton/numeric
LEDs show the stams of
16 relerences. The firs:
eight LEDs represzot the
slaras of the group with

the selecied reference; the -
second set of eight LEDs
are for the nexs higher
ETOup.

3. Pressing NXT increases
the displayed reference
group by 10. Pressing
PRYV decreases the

displayed reference gmrup J
by 10 ;
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4, Pressing the CLR clears

Checking T/C Accumulated

the roonitor displey. Yalue
Example of monitoring To check the timer/counier
reierence 105, press: eccumulated valne:
SHF 1 0 5§ MON L. Place the mode selector
swiich in the RUN
The Address/Data area position.
displeys 108 The
instruction/numeric LEDs 2. Enter the desired
tells you the status of timer/coumnder number and
references 100 through press MON. The coreni
107, and 110 (hnomph 117. accumulzred valoe of the
If che LED display is as selecied fimer/councer is
shown in Figere 3-4, you displayed in the
can delermine thal Address/Trara area, and the
references 101, 104, 110, LEDs representing the last
114, and 117 arc on. two digits of the ter or
counter is illominated in
0 4 ) 4
' »
1 S 1 5 1 LED g cicpley inpuiicutpa
| stalaes from 100 W #1117
b
2 B 2 [
|
3 T | 7
]
bt A ——t
100-107 Y
Figure 34 Example Of Monitoring
/O Relerence Statos

11— 1o 4 0o a4

tr 1 1= | Thh:::

- - o 1 5 1 5 E‘:rnru
Emrpis of 3 b 8
Tirmdt Clpilarpaed 2 [ 2 & l' Exmmhr:

In 0.7 wa, 1¥ & numbar §77
e iy phoam
3 7 a 7
L
M — g
- -7

Figure 3.5 Example Ol Monitoring
T/C Accumulaled Value
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the instrucrion/aumsric
arca. Accomulared droe is
displayed in seconds to
within {1.1 seconds.

3. Pressing CLR clears the
monitor displey.

To ses an example of check-
ing vmer 617 with an Accu-
mulated walue of 15.3 =ec-
onds:

Press SHF 6 1 7 MON.

Figre 3-5 shows 1he Ad-
dress/Data display and in-
srocdon/numeric 1LED dis-
pley for this example
simarion.

Chenging Timer/Counter
Accumuplstor Values Or
Specified Data Register
Values

To change bmer/oomesr val-
ves ar specified data register
values:

1. Monitor the specibed
wmer/coumter reference or
the speeified data repisier
by typing the following
keystrokes:
data register
CLIR R 4 0 0 MON

or

ilmer/comnter reference
CIR R 6 0 0 MON

2. Change the valus of the
specified tmer/counter
refercnce or the specified
data repisicr by pressing:
data reglster
SHF New Valne ENT

or

timer/counter reference
SHF HNew Value ENT

System Frogramming
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& { PROGRAMMING ERROR MESSAGES ¢ ¢

Incorrect programmer operation and cassetic recorder gperation (recording/playing) are deteceed
and displayed on the programmer.

Invalid Operation Delecied Display Code
Incorrect program syntan. ED}
Reference number out of renge. EOL
Program memory is full. Ell
Program verification error with cassene. E25
Cassene volume not edjusted correcily. E28
Instraction being searched far does nor exist E99
Program Syntax Error Display Code
The reference number or a slot conmining an inpur moduols was

used 89 an ourpuL E02

Stack overflow: More than sight levels of logic have becn programmed.

Check the use of AND STRADRSTR/MCS/MCER. EN3
Duplbicale ortput or Gmer/counter nurmber. EO5
MCS/MCR PATRS do not malcit. E06

An input contact is missing from before a CNT or SR instruction. EG7
Missing TMR or CNT preser or shil register range. EO0B

The rung does not rerminate in an OUT or box instruction. EDD
Program memory is full. Ell
Program memaory parily error. E2]

A program synwax check can be mads eicher in the RUN modes or PRG mode.

Propramming Error Mesages &% T Refmgerating Company 23




Additional T1315 Errors

Display Code

Maximom number of high speed counser preset points exceeded.
Lost communicaton between TI315 end I/O expansion,
Comowricarions framing error berween TI315 and 10 expansion.
Commnnicarions pariry error between TT315 and IO expansion.
1O expansion does naot Tespond 10 TI315.

E13
E30
E31
E32
E33

24 Twio Refrissraing Comymny 6/94
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& & CASSETTE RECORDER OPERATION @ {)

IMPORTANT

It is wize (o make a Lape
copy of the program exist-
ing in memory before eras-
ing it 40 load the new pro-
ETaIm.

Items Required For
l'ape Operation

Hand Held Programmer

This includes the key for the
hand held progranumer, along
with the amdio cable which is

Common Problem

The most common problem
incurred during tape opera-
non is confusion over the

proper key 0 depress on the
hand held programmer The

gray with a red racer. shifted funcdon keys on the
Programmer ere shown in
. Audio Cagsetie Recorder Fgure 3-1. The shified func-
Introduction This is a standard size cas- Con always comesponds to
The p used for TUR.  S¢& 1ape recorder which has the key directly below it
TOETHINS ~ A microphone jack, earphone
BO programmable conmollers jack, and a volume conool, .
my be siored on standard gu- Optionally, this should have s Lape Operation
dio cassetie wapes. It s wise digital connter.
10 kecp B tape copy of the Save/Record A Program
program handy m the evenl gy n4ard Audio Cassette Onto Tape (WRITE)
that the CPU either becomes Tape (Fype )
defoctive, or somehow 10s85 . ““micry casserc” wmpos 1. Install the Program:
75 momary. gencrally do not have the an- onto the CPU. Venify that
dio quality required and the programrnable
should not be nsed. controller has AC power.
2. Tum the mode switch on
the Programmmer to the
LOAD posidon.
¥
ADDAESS/
oA : T — BigP LAy
LI TR s i
—ARTEBL— o T ukn
Ea i -
DISPLAY i

DATA
OFERATIOH —

) [ G o [ e W
BT (&) [ m Ei = =N s

- Iml P’ﬂf- HHB TWPE . Eﬂ - m E/%Fu:é:gﬁmu
O p yeEos

]
PERIFHER AL JAEI—/ ——— \—EDITIHE KEYS

Cassenre Resourler Operadion

Figure 5-1 Programmer Features
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3. Connzct the Programmmer

(TAPE por) to the Lape
tecorder (MICROPHONE
inpur) with the audio cable
{gray with red macer).
Refer to Figore 5-2.

. Rewind the tape o 1he
beginning or (o the desired
mecord positon if multple
programs arc 1o be places
on one tape. Programs
Tequite epproximately 1.5
10 4 minules of tape per
program Nole counter
posiion

. For identification of a
program, if desired, enter a
four digit number
(0000-9599) on the
Programmer. When tape
is aceessed later 10 Joad
the CPU, this number can
be nsed w idenrfy the
COITECT pIDgram prior to
altering CPU datE.n If a
program number is not as
expected, the operator can
terminate the load
operaton and get the
correc! tape withoul loss

6.

9,

Adjust the volume seriing
on the tape recorder to
approxiumately 75% of the
maximum setting. Ha
rone conirol is available,
adjust it o 75% of the
MAXIMDm Seitng.

- Begin the tape recorder

aperation by deprassing
the RECORD PLAY
buttons.

. Depress the WRITE key

on the Programmer. The
record operanon will now
begin.

The ONAOFF light on the
Programmer will come on.

10. When Lhe Tecord is

complete, 1be | =
Programrmer will display
End in the Address/Data
%i%a}rmdﬂnﬂﬂﬂ)FF

will be off. Stop the
recorder and note the
counter position $o that
the amount of tape used
for thal program can be
determined.

12. 11 is recommmended thar

the tape be rewound m
where the reconding
began and that the
“Check A Program™
(described later) be
performed 10 ensore data
inteprity,

Load A Program Onto CPU
(READ)

L.

2.

Prior o loading a program
onto mzCPUI;I;c $XiSHNE
must be cleared
from the CPU
To do this, nern the ode
switch zo the PRG mode
and press the following
key sequence:

CLR SHF 348 DEL
NXT NXT

The program has now
mcwﬁmm

Install the Programmer
onto the CPU. \Fenfy that

the ]Jmfnmma
has AC power.

of the existing program or i
delay incurred by loading 11. Depress the CLER (Clear) 3. Turn the mode switch on
2 WIDNE Pro THIS key on the Pogrammer 10 the Progranmrner 1o the
IDENTIFICATION end the record operadon. LOAD position.
NUMBER. IS
OPTIONAL.
Microphodu
ek
=I=[=]=]=]=] T i
DODooD *I E D O
o o o o |
Kevieck | ©@ OO OO | Check
Loader e e [TTTT]
——— = | :
| A0S0-00FL) | Earphone ek  Cassstie mpe reconder
, N =

Figure 52 Writing From Controller To Tape
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4. Connect the Proprammer
(TAPE por) to the uape
recorder {(EARPHONE
inpur) with the audio cable
(zry with red macer).

3. Rewind the mpe to the
beginning of a previously
recorded propram. Enter
number (if applicable).

6. Adjas) the volume seting
on lhe tape reconder 1o
approximately 75% of the
maximum setting. If a
tong conbrol is available,
adjusi it 1o 75% of the
maximam seting.

7. Depress the READ key on
the Programmer.

8. Begin the w@ape recorder

operanon by depressing
the PLAY burton.

5. The Address/Dawr screcn
of the Programmer will
flash an E28 brielly.

10. The LED corresponding
1o the 7/REG on the
lower right hand sids of
Lhe Programmer will light
up for approximarely 10
to 15 seconds.

11. The Address/Tata scresn
of the Programmer will
displey an F when the
program has been found.
If the CPU deiecis a
program number different
from Lhe one entered in
sicp 5, the Address/Dala
screan of 1he pro
will display PASS.

Caseene Pecnider Operarion

12. When the Ioad is
complee with o erTors,
the Programmer wiil
display END in the
Address/Dara display.
Stwop the Teconder and
nole the counter position
z0 Lhat the amoum of Lape
wsed for that program can
be derermined.

13. Bepress the CLR (Clear)
kcyunlhﬂngmmmarm
end 1he record operanon.

Check A Program With
The Tape Copy (CHECK)

1. Install the Programmer
onio the CPU. Verify thar

the prograrmmabls
controller has AC power.

2. Turn the mode switch on

the Programmez to the
LOAD position.

3, Connect the Programrer
(TAPE por) to the mpe
recorder (EARFHONE
mput) with the audio cable
{gray with red tracer).

4. Rewind the 1ape 1o the
beginning of a previously
recorded program. Enter
the program identfication
number {(if previously
recorded).

5. Adjust the volome setting
on the 1ape recorder 1o
approximarely 73% of the
maxirum setiing. If a
tone conirol 15 available,
adjust it 1o 75% of the
maximum selang.

6. Depress the CHECK key
on the Prograrmmmer.

7. Begin the tape ecorder
operation by depressing
the PLAY bution

8. The Address/Dera screen
of the Proprammer will
flash an E28 briefly.

9. The LED corresponding 10
the 7/REG on the lower
Tight heni side of the
Programmer will Light up
for approximately 1010 15
seconds.

10. The Address/Data scresn
of the Programmer will
display an F when the
program has been found.
If the CPU detecis a
mismatch bg1ween the
contenis ¢f the pe and
the CPU logic, the
Address/Dara screen of
the programmer will
display E25. A seeady
E28 indicates that the
play level of the recorder
is wrong, The CHECK
operation should be
swopped, the volurne/ione
re-adjusted, and che
operaton restaned.

11. When the check is
complese with no exrors,
the Programmer will
display END in the
Address/Data display.
Stop the recomder and
note the counter position
so thar the amoant of taps

used for thar program can
be delermined.

12. Depress the CLR (Clear}
key on the Programmer o
erd the record operation.
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& @& TI305QUICKREFERENCEGUIDE ¢ ¢

Drata regisiers 400-577

TrR2ETER0 T31s
Mam Mam
Funcikorms Raf Dac Raf
VG Podnts DOO-157 112 Q09137
TO0-7E67 56
Conood relaya
Mon-ratentive  160-Z37 112 140277
Petamiva 3d0-373 28 ApD-372
Shift reglstars 400-577* 128 140372
Tmarsfoumaers  BOD-677 G4 ES0D-E23
Sequencers 850-677 od 00623

& WA

R

LEEE:

Extemnal TMR/CNT Memory
Referance ABNQes

TIZ2ETRAD = B47-677
TS = G00-623
Shin and Date Reglster Raferences

* Shifl register references 400-577 are
discrele reterences. Data reghster
reterences 400-577 & byle relerences
(TI325/TI330 only).

Special Funcilon Relays

Sei relantive comirol retays a7t
First scan resst 374
0.1 second clock 378
Programming Errar Messages Dicable all oLiputs 76
ED1  PRgrmming emor Battery slafus ar7
E02 Data‘memory relerenca eodyr Sel 0.01 seeond Emer 7701
E03  Statk overliow External diagnestic coll !
E0S  Owulput or TMR/CNT duplicated
EXd MCSMOA mismatch Data Operation Relays
EG7  CNT or SR missing element .
E08  TMR, GNT, or SR missing value Accurmukaior is < 772!
E08  Aung not complete Acoumuigtor is = 7
Ei1 Mamory full {RAM) AGCUTAAIOT i5 » v
E21  Memory parily emor Actumulator camy/bomow 7751
E26  TapefGPl) verify eror Accumulator is zerm 776!
E2B Records voluma level incomect Accumulator cverflow i
ES2  Insirucilon belng searched nol in 1 Vakid in TI325/T1330 models only
program memory 2 vaid in TL315 modsl only.
Programmer Funcilons
Clar memory CLR EHF 3 4 ] DEL NXT
Display address CLR
Cisplay instruction NAT
Golo address SHE — — —_ NXT
Edi instructlon — — —_ SHF — -— — ENT
Insed instruclion —_ —_ —_ SHF -~ - — INS WXT
Deleis instruclion Dieplay nstruclion=  DEL PRV
Inser end CLR SHF [INE HNXT
Search — — —_ SHF — - — SCH
Montor SHF — — — RST
Fosce O SET SHF — — — ENT
Fomre OFF RET SHF — — — ENT
Symax check, CLR SCH
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Data Instructions

F50 (D*STR} -
F51 {D*STHY) -
F52 (D*STRZ) -
F53 (D"STR3) —
F55 (D*STAS) -
Feo (D'OUT) -
FE1 {D"OUT1) —
Féz {D"OUT) -
FE3 {D"DUT3) —

F55 {D"OUTS) —
F70 {CMP) -

F71 (ADD) -
F72 (SUB) -
F7a (MUL) © -

Lond 2 byter into accumulakor
Load 1 byte inko accumulat)r
Load high bite into acoumulansr
Load low 4 bits mtd accumulabe:
Load 16/mel ke acumulator
Wirite accumulater o 2-byte
raisrenca

Wrila accumul ater Jow byte) to

| -by1e reference

Wrile scammulator {ow 4 bits) 1o
1-byla reforence (kagh 4 bity)
Wria accurnulator {iow 4 bis) 1o
1-byta nefarance (ow 4 bita)
Wrile aceiuimulater o & mdl {out}
Compara 2-byte ralerence/d-digh
constant 1o ascinulzior

Add 2-wia referance/d-digil
s g 10 wecumulator
Subdrest 2-byila referencald-dgi
coistan i acsumulaior
Multiply 2-b4e referancasd-digh
=anstan by acoumulator

F74 {DIV)
F75 {D"AND)
F75 (0"ORY
F80 {SFY

FB1 {SL)
FB2 (DEC)

F&3 (ENC)

Fad (V)
F85 (BIN)
F86 (BCD)
F20 [FALILT}

l I 1 |

Divide aocumulator by 2-byte
raferance 4-cigit consiant

Bi AND 2-wre relarencesd-digit
conslamt with acr-ummuator

Bil OR 2-byla raleranca/i-digit
constarg wih accumulztor
Acrumulaer shifl righy “n™ fimes
Accumulator shifl ki "n® limes
Accumulator (low 4 b#s) are
deceled 10 8 derimal number. A
1" k placed I the comaspanding
bit in the sccumulatar {1-15)
Accumulator (1 bit on) is encoded
lo a 4-bil coda represanting the
decimal number 1-15

Logicaly invarl sccumulator
Carwart BCD 1o binary

Carvarl binary to BCD

Display BCD numiber an
pregrammar display

Hates: Al Meth Irsricdtions wsa BCD formal,

Pasvls of Math nsoudions em s1ored n the accumutator,
Multiply and Drivide insiructions store the resull in 4 bylas,
The accumulator and data regelers 578 and 577 afe i=ed o stors the rasull.

TI325/T1330 CPU Jumper And Dipswitch Settings

Ti325 Memory Spaciicartions
Slapdard
Equipment Espansion
RAM RAM EPROM
Swilch {701 words) {1.723 words) | | $1.723 wards)
1] lich 2 - - i
i m u
: > ||
Jumper 1 D ﬁ
L3
§
Jurmpar 2 D Ij
[ 5]
Dipswitch Functlons
Dipswitch 1 On Ratain colls |
o Clear coils
Dipswitch 2 On CMOS memory
O PROM memory

30 Turbo Refrigerating Company 6/94

Mamory
330 Spacifications
3.7k 3.7k
Switch RAM EPROM
o CFF
Dipewlch 2
=L
——
Jumper 1 D |j
[=]
Jumpar 2 |;I ﬁ
Jumper 3 I [ I=
Ti305 Quick Reference Guide



O & O & MODEL33S340CPU G & & O

Note:

All TURBO models shipped
efter October 1993 contain a
mode] 335 or 340 CPU with
an EEPROM chip which con-
tains the user program TUR-
BO has enabled the EE-
PROM and ratentive control
relays by nsing the following
CPU configuration {refer to
Table 7-1 and Table 7-2}:

1. Dip swiiches 1 and 2 ON.

2. All other dip swichas
QFF.

3. Jumper in the middle (2)
position.

The 3357340 CPU i
equipped with srandard RAM
memory for user program
storage. - You ¢an insell an
optional EEPROM or EP-
ROM. The uoser program
stored in the standand BAM
memory will not be destroyed
gven if the EEPROM or EP-
ROM is insialled, es long es
it is backed up by baitery. To
help snsurs equmpment com-
pachility, vuse only the EE-
PROM/EPROM ‘model sup-
plied by your distibutor.

Program Storage In
EEPROM

The 335340 CPU offers the
opaon for saving your RLL
progam in a non-volatle
form using an Electrically
Erasable Proprammmable
Read-Only {EE-
PROM, Indusuy #28C64;

Model 335/340 CFL

Siemens, PPX:2587681-
8029, quantty 1) inteprated
(:ircl:liL A seperale propram-
ming device is NOL NECESSETY.
Once pm an
EEPROM c¢en be removed
and used in any 335/340 CPU
as mquired. If desmed, you
can disable the 335/340 CPU
from writing 10 the
EEPROM

You can edit the EEPROM
with TISOFT or the HHP.
While editing a program in
the PRG mode, the editing re-
sult is temporarily stored in
RAM. After finishing the
program edit, perform either
of the following operations to
transfer the edit 10 EEPROM:

« Symax chack

* Mode change from PRG w0
RUN

For the operacons Hsied be-

low, the 335240 CPU aulo-

matically  wriles o the

EEPROM after 1the operatdon

is performed.

+ All clear of the entire user
program.  The program in
the EEPROM is clearsd,

bur the program in the
RAM 15 not clearsd.

s Chn-line change of
TMR/CNT preser value
while isn RUN mode.

« Doumtoading of user
program thrcugh cassene
interface or TISOFT.

Installing EEPROM

Follow insmucdons in this
section o insmll an
FEPROM in your 3357340
CFU.

Note:

If you earc installing an
EFEPROM and interd to keep
the nser program carrently in
RAM memory, ensure that a
good backup battery is in-
stalled and epabled. Conool-
ler power must be temed
OFF and, withoul e functon-
ing backup barzry, your pro-
gram may be los1 when pow-
er is restored.

1. Turn off ell user-snpplied
power Lo the Setics 305
base.

2. Remove the 335740 CPU
from the hase assembly.

3. Insert the EEPROM,
aligning the notches on the
EEPROM and the sockel.
Refer o Figure 7-1.

4. Check that all pins are

seated property in the
socker.

5. Set Swirch 2, Position 1
and the jurnper according
10 Table 7-1. If you intend
o wrils 1o the EEPROM,
ensure that jumper is in
positon 2. If you do not
intend to write 10 the
EPPROM and want 1o
digable this feamre, ansure
the jumper is in position 1.

6. Re-insiall the CPU in the
base and tun the base
power on,
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Mode After Power-Up

if no HHP or DCU is con-
nected 0 the paralle]l port, a

335340 CPU configared for L=
EEPROM operadon will at-

lempl lo power up in the

RUN mode. H an HHP is

connecled and online, with or _ _

withont 8 DU, the HHP
keyswitch determines the op-
erating mode. If a DCU is
connected, bur no HHP is on-
line, the power-up mode is
decermuned by a switch ses-
ting of the DCU. Refer to the

Searies 305 Dara Communica- [
tions Manuwal (PPX:305-
§102) for details. T’
CR340-373 can be remntve
or mon-retentive.  Retentive Figure 7-1 EPROM/EEPROM Socket Location
memory will rewin the last
siare through 8 power cycle.
Sez swiich 2, position 2 in the
ON position to make CR340-
373 rerentive; OFF for non-
rerentive. Refer o Table 7-2.
Table 7-1 Selecting Memory Type
AN EEFROM EEPROM EPFROM
Write Protectad
Mamory IC Bochal [Empry 28CEA Installed ZACHS Installad 270265 Installed
Bwliteh 2 12 8 4 12 3 4 T 3 3 T2 3 4
[ Il O R ol Y | [a ] ol I o I o | [« ] R (=" i m
eer | HH H| | o [HHHH| | e [HEHE] | o |HHHE
Tomper i L3 [T 3 I 3 [ 123 [ L L3

Table 7-2 Seleciing Relentive Control Relays
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QOO OPTIONSAPPENDIX S & d &

Options Appendix contents are provided only when optional
accessories are purchased.

92 Turbo Refrigerating Company




