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®dd R22SERVICEDISCLAIMER {) & )

This manual (prepared prior to the regulations resulling from the Clean Air Act of 1990)
contains recommendations and procedures for service work on refrigeralion equipment
ufilizing reflrigerant R-22. The Clean Air Acl of 1990 will result in changes (o {he
procedures in Lhis manual lor handling refrigerant R-22,

The ovner and/or service provider using (his manual is responsible for compliance with all
local, state, or federal codes and regulations regardless of Lhe procedures or
recommendations ciled in this manual, which are not inlended to supersede or contradict
applicable regulations in ellect at {he Gme of service.
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|| Read Safely Section before inslalling or using equipment.

O & O & INTRODUCTION

Turbe Refrigeraling Company
is a supplier of ice making and
ice storage equipment. Turbo
does not engineer or design
ice systems or ice plants,

Inforrmaltion on safely, insral-
lation, operation, mainle-
nance, and aouble shooling is
conlained in this manual. I
you have questions concern-
ing any of these phases, con-
tact Turbo Refrigerating Com-
pany or cne of its distribulors
to ensure you lully undersiand
the insiructions and guide-
lines.

You must read all of the
information carefully and
make sure that all per-
sonnel involved in the
installation and operation
have also read and un-
dersiood the information
and safely instructlions.
This will help avoid injury 10
personnel and/or damage 10
the equipment. Borh are valu-
able assels K your operaion.
Take Lhe lime io prolect
them.

Read 1he manual conlents be-
fore you stanl your instatlation
or operation. This will save
time by ensuring all the neces-
sary materials and wols are
available when the equipment
arFives.

History

Turbo Refrigerating Company
has been producing equipment
for the ice industry since

1960, The ice peneralors de-
scribed in this manual are part
ol a family of producis de-
signed specifically o meet the
needs of the industrial ice us-
¢rs. The TIG/TIGAR series
ice generalors were inroduced
in 1985. Although they are
the younges1 member of the
Turbo Ffamily, they are builc
with the same high qualily
srandards of engineering used
to develop the icemakers of
the 60's. Many of the lewest
developmenis in echnology
are used 10 design the TIG/
TIGAR series ice generators.

In applicalions where rorally
dry uniform ice is not re-
quired, the TIG/TIGAR series
olfers a low cosl alterna-
tive.

Icemakers
Yersus Ice Generalors

There are several basic dilfer-
ences belween Turbo icemal-
ers (C-senes) and Turbo 1ce
ger;eramrs (TIG/TIGAR ser-
ies).

Turbo Icemakers

The waditional Turbo icemak-
er was designed to meet che
needs of the packaped ice in-
tlustry where dry, sub-cooled,
oniform pieces of ice are es-
sential. To meel these re-
quirements, Turbo icemakers
make ice on only one side of
rhe plate and warm walter is
used 10 harvest {(some models
are available with hot gas as-
sisy). The waier 1o each seg-

& oo

Lion is cur-off and a drying cy-
cle is used. Both of the above
insure a dry, sub-cooled icc.

As the ice separates from the
plales, il is metered into a
breaker assembly Lo ensure
uniform ice size. The sizing
system consists of

+ arotaring breaker bar
= an adjusmable sizer bar
= @ fixed sizer grate,

The unigue sizing adjustment
along wilth ice thickness con-
trols allow the Turbo icemaker
10 produce a wide variety of
ice nugget sizes.

Turbo Ice Generators
The Turbo ice peneralors were
designed 1o meet the needs of
the industrial vser requiring
ice for ils cooling effect rather
than for consumption. TIG/
TIGAR senes units maintain
the same operating tecimolo-
gy, and sanitalion requirg-
menls as the icemakers main-
tain, while eliminaling the
icemaker fealres not essential
to their applications, In the
TIG/TIGAR, the drying cycle
and warm warter harvest are
seplaced by a hot gas harvest,
and the ice breakerfsizer
mechanism 1§ replaced by a
avger 1o break the ice inw ir-
regular sizes. As a resull, a
random shaped piece of frap-
mented 1ce is produced al a
lower cosl per lon.

3/89 Tuwrbo Refogeraling Company 1



H Read Safely Section belore inslalling or using equipment.
Models * T[Jses an air-cooled con- * No refrigerant charge.
denser. = Receiver and isolatng
All TIG/TIGAR. units are pro-  « Head pressure conmols valves are oprional.
vided with. provided with Lhe air- « Norefrigerant charge.
; cooled condenser.

= slainless sleel exterior
panels

= control panel wilh pro-
grammable conmoller

= stainless sieel ice slide

« stainless steel evaporator
plates

«  230¢3/60 or 460/3/60 mo-
sor with 115/1/60 conmols

= muluple evaporalor sec-
lions

» open compressors direct-
coupled lo an open-drip-
proct molor

« slainless swe=el waler distri-
bution pan.

All surfaces in ¢ontacl with
the water or ice are either
stainless steel, PVYC, or hol-
dipped galvanized for maxi-
mum saniliation and corrosion
resisiance.

TIG Series Moaodels

S C (Self-Conuained)
= Complelely sell-conlained,
including refngerant
charpe.

= Uses a waler-cooled con-
denser with water regulac-
ing valves.

» (ptional cooling Wower and
pump are available.

SCA (Self-Conlained
Air-Cooled)
« Completely seli-coniained,
including relrigerant
charge.,

= Complele vnit and con-
denser is mounled on a
commen base frame,

SCE (Self-Conlained
Evaporaive-Cooled
Condenser)

» Completely self-contained,
including relrigerant
chargs,

+ Uses an evaporative-cooled
condenser.

« Optional cooling lower and
pump are available.

« Head pressure controls
provided with Lhe evapora-
live-cooled condenser.

+ Comgplele unit and con-
denser is mounted on a
common base frame.

SCAR (Seli-Conlained
Air-Cooled Remole)

+  Self-contained unn st up
for remole air-cooled con-
denser.

= Air-cooled cendenser and
head pressurs conrols can
be fumished s opaons.

= Norefrigerant charge.

» TRecelver and isolaling
valves are opitonal.

SCER (Self-Comained
Evaporative Remole)

» Self-conrained unic se1 up
for remoe evaporative-
cooled condenser.

+ Evaporative-cocled con-
denser and head pressure
controls can be fumished
as oplions.

7 Turbo Refngeraling Company 389

TIGAR Series Models

R {(RemowEvaporator}

* Low side evaporator in-
cluding Turbo suction ac-
cumulator/heat exchanger
for connection to remote
high side equipment.

» Norefrigerant charge pro-
vided,

AR (Ammonia Remole)

= Ammonia evaporator seLup
for connection (o a remote
amimonia recircularion and
high side equipment

« Contains all controls for
icemaking and electrical in-
lerface with remole relig-
eralion equipment,

+  Ammonia high side and re-
circulabon packages can be
fumnished as oplions.

* No charge provided.

1 ‘;‘ e

The TIG series is available in
16, 21, 31, 42, 63, and 80
ons of ice per day models.
The TIGAR series is available
in 25, 50, 75, and 100 10ns of
ice per day models. All ca-
pacities are based on 60° F
make-up water, (° F evapora-
tor and 35° F condensing tem-
peratures,



[| Read Sitl'm:l}r Section belore mslallmg or usmg eq_mpment
LISDA Approved 6. Aller apresertime, there-  Sanjlary [ce
i fogeration 1o a section of
All Turbo TIG{TIGAR series plates is removed and hot Turbo makes every effort pos-

ice generators have prelimi-
nary USDA approval and are
built 1o mmeel rugged industrial
srandards which make rhem
the most reliabie in the indus-
try. Each system is designed
to provide the safest and sim-
plest operation as well as 10
mininuze mainienance.

Operation
The basic operating sequence

of the TIG and TIGAR sertes
units are as follows:

1. Incoming waler is fed inlo
a tank located within the
unit, A simple, easy (o
adjust floal valve is used
for this purpose.

2. The water is pumped from
the tank Ihreugh PYC pipe
io @ waler distribution pan
above the plales.

3. As the water leaves Lhe
slainless steel distribukion
pan, it i3 evenly distribur-
ed along the lengh of each
plate.

4. Waier leaving the boliom
of the plate is collecled
and returnedt 1o 1he tank
for recirculation w the
plale.

5. During this sequence, re-
friperation is supplied 1o
the plates and ice is buill
on both outside surfaces
of the plares.

gas is inroduced into the
plare. The water contin-
ves o run over the plaes.

7. As the waler and ice sep-
arate from the plates, they
are collecred by the ice
slide and convergs in a
perforaled rough.

8. The waler drains through
the perforaled holes in 1he
rrough and back into the
water tank_ Ice is re-
moved from the trough by
the inlegral auger Lo the
unit ice discharge.

9. A dryout section of rough
as well as a special ice dis-
charge are used to elimi-
nale virtually all water
from the ice.

10. Afier a pre-set time peri-
od, the harvesl sequence
for this group of plaies
ends and the secton ra-
rums o the icemaking
mode.

11. The next secuon of plates
E0es into harvest.

12, This sequence will repear
as long as Ihe ice genera-
kOr 1S Operaling.

Note:

Ice thickness can be vaned
from 3/16" 1o /2" by simple
control changes.

sible to minimize the potential
for conmtamination of the ice
produced on the ice generators
(as well as all ather products),
All water and ice contacl areas
are either stainless steel, PVC,
ar hat-dipped galvanized, In
addition, the stainless steel
waler distribution pan is open
and easily accessible for
cleaning.

The hole pattern in the water
distribution pan acts as a sec-
ondary screening media for
the warer on the plates. A
sirainer is provided in the
make-up water line. Turbo
sirongly urges each user 1o
consulr a local water reaiment
specialist 10 delermine any
waler mearmenls lhat might be
beneficial in obtaining the best
ice possible.

Conlrols

Turbo ice generalors use the
lalesl controls available for
simple, reliable operation. All
models are snpplied with:

+ a programmable controller

« magnetic slarters wilh
overload protection (for all
morors furnished with the
ice generator - eXtra SLarTers
for remaore equipment are
optional)

« all selector swilches re-
quired for auiomarc opera-
lon of the system.

All componenis are mounted
in a stainless sieg! elecrrical
enclosure (NEMA 12). Con-
trol panels are UL approved

/29 Turbo Relnigeraling Company 3




" - Read Salety Section before installing or using equipment.

Ice Delivery

Ice produced by the ice gener-
alor is delivered o a common
ice discharge opening oulside
the cabinet of all models, The
discharge opening is a sran-
dard screw conveyor down
spour, Turbo recommends
thal an inclined wansfer screw
conveyor or belt conveyor be
used to transfer the ice [rom
he ice discharge to iis final
delivery point. Such arrange-
menls prevenl any condensa-
tion or water from;

= accidentally dumping into
the system

= draining or flowing into the
final icing poinis.

IMPORTANT

All conveyors, transi-
tions, or bells connect-
ing to the ice discharge
should ensure that access
inlo Lhe screw conveyor
(auger) is eliminated.
See Salety Seclion on
page 11

Optional TIG Featuves

Although Turbo designs and
buifds the ice generalors Lo be
a5 flexible as possible, the
standard models or features
may not meet a particular ap-
plication. Turbo can design

special configurations and of-
fers several oplional fealures.

Optional feamres inclode:

« Winterizing kits
- for low ambient opera-
lien.

= Wealherizing kils
- enclosures for culboard
equipment including
COMpIessors.

= Bin-O-Maric controls
- loauromatcally tam jce
generators off when de-

livery poin is full.

« VYollape and frequency
- special voliages and fre-
quencies are available.

» Open belldriven
COMIPressor
- beli drive is available
- TEFC and explosion
proof molers are availa-
ble.

4 Turbo Relnperating Company 3/89

» Complels pncumatic
Systems o convey ice
- blower, rotery airlocks,
and vwo or three posi-
ton diverier valves may
be purchased separarely.

« Cooling towers and
cooling tower pumps
- available [or all SC
models
- with bead pressure con-
trols for SC models.

+  Air-cooled condenser
- with head pressure con-
mols lor SCAR models.

» Evaporative condenser
- wirh head pressure con-
trols for SCER models.

+ Sminless sieel auger and
discharge ough.

Il you have an applicadon or a
need thar is not discussed
here, conlact the sales depare-
ment of Torbo Refrigeraring
Company or a Turbo disiribu-
1or 1o discuss your needs:

Turbo Refrigerating
Company
P.O. Box 196
Denton, Texas 76202
1-817-387-4301
Telex:
682 9266 Turbo UW
FAX # 817-382-0364
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Equipment

Turbo Block Press

Turbo offers anolher fearure
Lo make it possible to ger your
money's worth out of your ice
preduction. Instead of throw-
ing away the snow produced
by the brealer bar, screw con-
veyors or other handling de-
vices, instali a Turbo block
press. The Turbo block press
converts the snow into a ten

or fifty-five pound block of
ice.

Iniroduced in 1977, the Turbo
block press is & completaly
avlomalic hydraolic powered
unit capable of producing
from 120 to an excess of 400
ten pound blocks per hour.
The Turbo block press is
available with a block bagger
altachment which again
TMEAns:

* less handling

« abetter product

= higher profiss for the ice
person.

Rugged industrial construe-
tion and stainless sieel in all
areas of ice conract make the
Turbo block press the most
reliable on the marker

Turbo Ice Rake

Turbo offers the only proven
automalic ice storage and de-
livery sysiemn {from 2{ wp 300
Lon capacities).

R;d Safety _Sel:iinn h:rure ins

There are two basic sizes in
the hydraulic version as well
as two larger versions known
as "automalic ice rakes”. The
smaller hydraulic models
range in capacily from 20 to
73 lons while (he larger auto-
matic ice rakes range from
100 10 300 tons of ice stor-
age.

All Turbo ice storage systems
are USDA approved. Each
system 15 designed to make
the loading and unloading of
the ice storage system as safe
and simple as possible. Tur-
bo ice rakes are self-leveling
and self-unloading,

Tvpical Applicafi

= produce (broccoli, camrors,
elc.)
- lopictg in the ficld or
in the processing area
- unils can be rrailer
mounted
* concrete icing
« ingredient icing
(as in bakeries)
» {ish icing
* poulbry icing
» chemical and dye
PIOCESSES
emergency cooling loads
ice slurries
cawering trucks
salad bars or display ice
food processing.

talling or using equipment.

Customer_Service

The Turbo service depanment
provides assisiance for all
customer needs. Turbe con-
ducts ireining schools ar the
faclory and various locations
throughout ihe world, For in-
formaltion, contacs the service
department at Turbe Refriger-
ating Company,

The model and serial number
of your Turbo equipment is
located on the nameplaze al-
tached to the clectrical control
panel. Please refer to she
model and serial number
when making inquinies about
the equipment. This will ena-
ble our personnel o handle
your questions quickly and
accurarely.

High Values
Turbo highly values ils

friends and custorners in the
indusury, Please remember to:

T hink safely - act safely.

U nderstand operating
procedures and dangers
of the equipment.

R emember to think before
yOu acr.

B efore you act, nnderstand-
the conssquences of your
&CLioNS.

0 bserve equipmenl wamings
and labels.

3189 Turbo Refrigeraung Company 5
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& O ¢ TERMS & CONDITIONS ¢) {) d

Turbo Refrigeraling Co. (the
"Company"} aprees 1o sell the
Equipmenl described herein
upon Ihe following lerms and
condilions of zale which, ac-
cordingly, supersede any of
Buyer's additional or incon-
sistent lerms and conditions of
purchase.

1. TERMS AND
PRICES

{a) All orders are o he ac-
companied by a 1wenty per-
cent (209} down paymenl or
an acceptable irrevocable lewer
of credit confirmed cn a U,S.
Bank acceprable o Turba,

No orders are (o be entersd
without paymenl or L{C in
hand.

(b) All orders are subjecl w
the approval of the Compa-
ny's home office. Unless
oltherwise srated, standard
lerms of payment are thirty
(30 days ner from the earlier
of date of shipment or readi-
ness of the Equipment for
shipment. If partial shipmenis
are made, payment shall be-
come due and payable 10 the
partial shipment.

{c) In addidion 10 the purchase
pnce, Buyer shall pay any ex-
cise, sales, privilege, use or
any other 1axes, Local, State
or Federal, which the Compa-
ny may be required 0 pay
arising from 1he sale or deliv-
ery of the Equipment or Lhe
use thereof. Prepaid freighi,
if applicable, will be added o
Ihe purchase pnce and in-
voiced separalely. Where
price includes transportalion

or other shipping charges, any
increases in rtransporialion
rales or other shipping charg-
es from date of quolation or
purchase order shall be for the
account of and paid by Buyer.

{d) Conmwact prices are subject
1o adjustment to the Compa-
ny's prices in effeci 21 time of
shipment unless otherwise
specified in a separaie Price
Adijusiment Policy atiached o
the proposal or orher centraci
document of the Company.

(e) If Buyer requesis changes
in the Equipment or delays
progress of Lhe manuofacture
of shipment of the Equipment,
the contract price shall be ad-
justed 10 rellect increases in
selling price caused thereby,

2. SHIPMENT

Shipment is F.O.B. Compa-
ny's plant or place of manu-
faciure, unless otherwise
specified, Risk of loss shall
pass (o Buyer upon delivery
10 transporling carier.

3. DELJYERY

{a) The Company will en-
deavor 1o make shipmenr of
orders ag schaduled Howew-
er, all shipmenr dales are ap-
proximale only, and the Com-
pany reserves the right to
readjust shipment schedules.

(b) Under no circumstances
will the Company be respon-
sible or incur any liability for
costs or damages of any na-
ture (whelher general, conse-

quential, as a penalty or liqui-
daled damages or atherwise)
arising out of or owing to (1)
any delays in delivery or (i)
failure 10 make delivery at
agreed or specified limes due
le circumslances beyond iis
reasgnable conmol.

{c) If shipment is delayed or
suspended by Buyer, Buyer
shall pay (i) Company's in-
voice for the Equipment as per
payment terms, (ii) Compa-
ny's handling and storage
charges then in effect, and (i)
demurrage charges if loaded
on rail cars,

4. LIMITED

(a) LIMITED WARRANTY

The Company warranis thal al
the time of shipmeni the
Equipment manufaciured by it
shall be merchaniable, free
[rom defects in malerial and
workmanship and shall pos-
sess the characleristics repre-
sented in writing by the Com-
pany. The Company's
warranly is conditioned upon
Ihe Equipment being proparly
insialled and maintained and
operaled within the Equip-
ment's capacity under normal
lead condilions with compe-
lent supervised operalors end,
if the Equipment uses watar,
with proper water condition-
ing. Equipment, accessorics
and other paris and compo-
nenls not manufactured by the

1/89 Turbo Refrigerating Company 7
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Company are wamanted only
lo the extent of and by the
original manufaciurer's war-
ramy lo lhe Company, in no
event shall such grher manu-
faciorer's waitanly creawe any
more exlensive warmnty obli-
gations of the Company to the
Buyer than the Company's
warranly covering Equipment
manufaciured by the Compa-

ny.

{b) EXCLUSIONS FROM
WARRANTY

(i) THE FOREGOING IS IN
LIEU CF 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 PAR-
AGRAPH 4 AND TO THE
EXTENT PERMITTED BY
LAW THERE ARE NO IM-
PLIED WARRANTIES OF
FITNESS FOR A PARTICU-
LAR PURPOSE. THE PRO-
VISIONS OF THIS PARA-
GRAPH 4 AS TO
DURATION, WARRANTY
ADJUSTMENT AND LIMI-
TATION OF LIABILITY
SHALL BE THE SAME FOR
BOTH IMPLIED WARRAN-
TIES (IF ANY) ANID} EX-
PRESS WARRANTIES.

{ii) The Company's warranty
is solely as stated in (a) above
and does not apply or extend,
for example, o expendable
ilems, ordinary wear and tear,
aliered units; units repaired by
persons nol expressly ap-
proved by the Company, ma-
lerials not of the Company's
manufaclure, or damage
caused by accidens, the ele-

mients, abuse, misuse, lempo-
rary heat, over-loading, or by
erosive or comosive substanc-
£3 of by Lhe alien presence of
oil, grease, scale, deposits or
other contaminanis in the
Equipment.

(e} WARRANTY
ADJUSTMENT

Buyer must make claim of any
breach of any wartanly by
writlen nrotice 1o the Compa-
ny's home ¢ffice within thiny
(30) days of the discovery of
any defect. The Company
aprecs AL is opuon ko repair or
replace, BUT NOT IN-
STALL, F.O.B. Company's
planl, any par( or parts of the
Equipment which within
twelve (12) months from the
dare of inirial operation but no
more than cighteen (18)
months [rom dale of shipment
shall prove to the Company's
salisfacuon (including retum
to the Company's planl, wans-
poriation prepaid, for inspec-
tion, if required by the Com-
pany) 1o be defective within
the above Warranly. Any
warranty adjusimenis made by
the Company shall not extend
the initial warranly period sel
forth above. The warranty
pericd for replace menls made
by the Company shall termni-
nale upon the lermination of
the initial warranty period set
forth above. Expenses in-
curred by Buyer in replacing
or repairing or returning the
Equipmenl or any parl or paris
will nol be reimbursed by the
Company.

{d) SPARE AND
REPLACEMENT PARTS
WARRANTY
ADJUSTMENT

The Company sells spare and

replacement parts. This sub-

8 Turbo Refrigeraing Company 389

paragraph {d) is \he Warranty
Adjustmenl for such parss.
Buyer must make claim of any
breach of any spare or re-
placement parts warranly by
writlen notice 0 the Compa-
ny's home office within thirty
(30) days of the discovery of
any alleged deleci for all such
parls manufaclured by the
Company. The Company
agrees alils oprion Lo repair or
replace, BUT NOT IN-
STALL, F.O.B. Company's
plant, any pari or parts of ma-
terial it manufaciures which,
within ene (1) year frotn the
date of shipment shall prove
io the Company's satisfaclory
{including return to the Com-
pany's planl, (ransporiaticn
prepatd, for inspection, if re-
quired by 1he Company) (o be
defeclive within Lhis Paris
Wamanty, The Warranty and
warranly peniod for spare and
replacement pans nol manu-
factored by Lhe Company
(purchased by the Company,
from third parly suppliers)
shall be limired 10 the Warran-
ly and Warranly Adjustment
extended w the Company by
the original manufactorer of
such parts, in no event shall
such other manufactlurer's
warranly Creare any more ex-
iensive warranty obligation of
the Company 1o the Buyer for
such paris than the Compa-
ny's Warranly Adjusiment
covering parls manufacured
by the Company as sel fonh
in this subparagraph (d). Ex-
penses incurred by the Buyer
in replacing, repairing, or re-
lrming the spare or replace-
ments pans will nol be reim-
bursed by the Company.

{e) LIMITATION OF
LIABILITY
The above Warranty Adjust-
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meal sets forth Buyer's exclu-
sive remedy and the extem of
the Company's liability for
breach of implied (il any) and
eXpress warranties, represen-
tarions, wsrructions or delecis
from any cause in conneciion
wilh the sale or use of the
Equipment, THE COMPA-
NY SHALL NOT RE LI-
ABLE FOR ANY SPECIAL,
INDIRECT QR CONSE-
QUENTIAL DAMAGES OR
FOR LOSS, DAMAGE OR
EXPENSE, DIRECTLY OR
INDIRECTLY ARISING
FROM THE USE OF THE
EQUIPMENT OR FROM
ANY OTHER CAUSL
WHETHER BASED ON
WARRANTY (EXPRESS
OR IMPLYED) OR TORT OR
CONTRACT, and regardiess
of any advices or recommen-
dations that may have been
rendered concerning Lhe pur-
chase, installation or wse aof
the Equipment.

5. PATENTS
(a) PATENT INDEMNITY
AND CONDITIONS

The Company agrees al iis
own expense 10 defend and
hold Buyer harmless in the
evenl of any suils instituied
against Buyer for an alleged
infongemenl of any claim of
any Uniied Stales Palent cov-
ering solely 10 the smacture of
the Equipmen! as originally
manulactured by the Compa-
ny per the Company's specifi-
calions, and withoul modifica-
tion by the Buyer, provided
buyer shall (1) have given the
Company immediale nolice in
wriling of any snch claim or
insiitmion or threal of such
suir, and (i) have permirtred
the Company to defend or

Read Safety Section before installing or using equipmenti. “

setle the same, and have giv-
en all nceded information as-
sistance and authority 10 ena-
bie the Company 10 do so.
Buyer shall defend and in-
demnily the Company against
all expenses, cosls and loss
by reason of any real or al-
leged infringemenl by the
Company's incorporaling a
desipn or modilication rte-
quesied by Buyer.

{b) LIMITATION OF
LIABILITY

The Company's 1012l liabilivy
hereunder 1s expressiy Hmited
¢ an amounl no greater than
the sales price of the Equip-
meat and may be sarisfied by
the Company's refunding o
Buaver, @ the Company's op-
lon, the sales price of the
Equipmen! in the event the
Company ¢lects 1o delend any
such suit and the structore of
the said Equipment is held 10
inlringe any such United
Statcs Pawent and if the Buy-
er's use thersof is enjoined,
the Company shall, at its ex-
pense and at its option (i) ob-
tain [or the Boyer the right to
continue using Lthe Equipment,
ot (ii}) supply non-inlringing
Equipment lor installalion by
Buyer, or {(iii) modily the
Equipment so thal it becomes
non-infringing, or (iv} refund
the then markel valuc of the
Eguipment.

6. PRIOR USE

If damage 10 the Equipment or
other propecty OF injury o
persans is caused by use or
operation of the Equipmeni
prior o being placed in nital
operation ("Start up”) by the
Company where start up is in-
cluded in 1he purchase price,

then Buyer shall indemnify
and hold the Company harm-
less from all limability, cosis
and expenses [or all such
damage or injury,

7. EQUIPMENT
CHANGES

The Company may, bur shall
not be obligated 10, incorpo-
rale in the Equipment any
changes in specifications, de-
sign, malerial, consniclion,
arrangement, 0T COMPONENLSs.

8. SECURIT

INTEREST:
INSURANCE

{a) To secure payment of the
purchase price, Buyer agrees
that the Company shall retain
a4 security inwerest in the
Equipment until Buyer shal!
have paid 1n cash the [ull pur-
chase price whea due, interest
alL Ihe highes! lawful contract
rare until so paid and 1he costs
ol colleclion, including rea-
sonable anorney's fees. The
Equipment shall at limes be
considered and remain per-
sonal propernty and Buyer
shall perform all acts neces-
sary to assure and perfect re-
wention of the Company's se-
curily interest agains! the
rights or interesis of ilard per-
s0ons. In the event Buyer de-
fanlis in payment of any parl
of the purchase pnice when
due, or lails 10 comply wirh
any and all provisions ol this
contract, the Company shall
have 1he remedies available

under the Uniform Commer-
cial Code.

(b} So long as the purchase
price is unpaid, Buyer al ils
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cost shall obrain insurence
againsi loss or damage from
all external canses, naming the
Company as an insured, in an
amount and form sufficient w

rolect the Company's interest

1 Lhe Equipment.

9. CANCELLATION

Buyer cannot cancel orders
placed with the Company, ex-
cept with the Company's ex-
press written consent and
upon terms and payment to
the Company indemnifying
the Company against loss, in-
cluding but not limited 1o ex-
penses incurred and commic-
ments made by the Company.

10. LOSS, DAMAGE
OR DELAY

The Company shall not be li-
able for loss, damage or delay
resulling from causes beyond
i1s reasonable contrel or
caused by strikes or labor dif-
ficullies, lockouts, acls or
omissicns of any governmen-
tal authority or the Buyer, in-
surection or riot, war, fires,
floods, Acts of God, break-
down of essential machinery,
accidents, priorities or embar-
goes, car and malerial short-
ages, delays in fransperiatons
or inabilily to obtain labor,
materials or pads from usual
sources. In the event of any
delay from such sources, per-

formance will be postponed
by such lenglh of lime as may
be reasonably necessary w
compensarte f[or the delay. In
the evenl performance by the
Company of this agreemenl
cannat be accomplished by the
Company due Lo any action of
povernmental agancies, or any
laws, rules or regulations of
the United States Govern-
ment, the Company (al ils op-
tion) may cancel this agree-
ment without liability. In no
event shall the Company be Li-
able for any loss or damage of
any kind, including conse-
queniial or special damages of
any nawre.

11. WORK BY
OTHERS:
ACCESSORY AND
SAFETY DEVICES

The Company, being only 2
supplier of the Equipment,
shall have no responsibility
for labor or work of any na-
ture relating o the insiallation
or operanon or use of ihe
Equipment, all of which shall
be performed by Buyer or
others. It is the responsibility
of Buyer Lo fumish soch ac-
cessory and safery devices as
may be desired by i1 and/or re-
quired by law or OSHA stan-
dards respecting Buyer's use
of the Equipment. Boyer
shall be responsible for ascer-
1aining 1hat the Equipmentl is
installed and operaled in ac-

10 Turbo Relrigeraing Comrny 3/89

cordance wirh all code re-
quiremnenls and other applica-
ble laws, rules, regulations
and ordinances.

12. COMPLETE
AGREEMENT

THE COMPLETE AGREE-
MENT BETWEEN THE
COMPANY AND BUYER IS
CONTAINED HEREIN AND
NO ADDITIONAL OR DIF-
FERENT TERM OR CONDI-
TION STATED BY BUYER
SHALL BE BINDING UN-
LESS AGREED TO BY THE
COMPANY TN WRITING.
No course of prior dealings
and no usage of the rade shall
be retevant ro supplement or
explain any terms used in this
Apreement. This Agreement
may be modified only by a
writing signed by both the
Company and Buyer and shall
be poverncd by the Uniform
Commercial Code as enacted
Ihe State of Texas. The fail-
ure of the Company to insist
upon sitricl performance of
any of the terms and condi-
tions stated herein shall not be
considered a continuing waiv-
er of any such term or condi-
tion or any of lhe Compeny's
rights.
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Here are some safety points Lo
keep in mind when creating an
efficient yer safe working en-
vironment.

Safety Definil]

Stalements or labels in this
manual or on the product pre-
ceded by 1he following words
are of special significance:

Warning

Indicales severe personal inju-
ry or death will resull if in-
structions are not followed.

Caulion
Indicates a sirong possibilily
af severe personal injury or
dearh if instrucrions are not
followed.

Importani

Means hazards or unsafe prac-
1ices which ¢could cause minor
persanal injury or product or

propeny damapge.,

Naote
Gives helpful informalion.

Machi is D

Machinery can hurt you if you
are not careful.  Use caution
during assembly and opera-
Llion of equipment.

ALWAYS:

+ PRead ke entire manuat
Firsc

=« Use common sense and be
carelnl.

ﬁR.NING! . Read this section [irst,
Ihese inslructions could result in permanent injury or loss of life.

SAFETY

Have enough manpower,

Have the proper lools.

Follow direclions and il-
lustrations.

Check 10 see that all
equipment meers applica-
ble insiallation codes for
yOur area.

Have sufficien! salety
warmnings on all equip-
ment.

EMERGENCY ||
STOP BUTTON §i

Failure Lo carefully follow

TR ]

dDOd00

Note:

Waming labe!s atached Lo the
control panel, screw trough
extension, belt pulley guard,
and access panels should be
followed. They are shown in
Figure 2-1, Figure 2-2, Fig-
ure 2-3, and Figure 2-4.

If al] labels are not attached
and visible or labels start 1o
become illegtble, contact Tur-
bo Relrigerating Company
immediately.

Turbo Refrigeraling
Company
P.O. Box 396
Denton, Texas 76202
1-817-387-4301
Telex:
682 9266 Turbo UW
FAX # §17-382-0364

HIGH VOLTAGE

PULL DISCONNECT SWITC H

BEFORE OPENING COVER

TSTIG-008

Figure 2-1 Warning Labels on the Control Panel

/8% Turbo Relrigerating Company 11
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these instructions could result in permanent injury or loss of life.

Involve Your People

Befors operaling equipment,
have the people involved in
the operating or maintenance
of the equipmeni meer to dis-
cuss the dangers and safely
aspecls of the TIG.

Warmn Lhem of the danger
of miscornmunication.

Tum eleciricity off and
lock it out when work-
ing on the TIG.

Have a person mained and
qualified in the operation
of the equipment on duty
lo ensure that the elecrrici-
ty siays locked out o
protect the personnel
working on rhe equip-
oent.

WARNINGS

The TIG is an aulomaltic
maching, When in opera-
tion, any and a1l motors
may starl wilhout wam-
ing. Some motors may
stan even if the masler
cantrol swilch is in the
"OFF" position. Never
atiempl to service the TG
unless all elecunical power
is disconnecred and
locked out.

The ice discharge opening
has a warning label {refer
10 Figure 2-3). Field in-
stallation must ensure that
a cover or guard {nos sup-
plied by Turbo) is in place
on the ice discharge open-
ing before operating 10
prevent entry 1o the
SCTEW CONVEYOT.

A WARNING

FAR URE TQ FOLLOW THESE FLMLES AMND MAKE ALL

EWFLOYEED FOLLOW THESE ARLES CAM LEAD T
FE Al SIEHT LAY DR LCEES OF LIFE

1 OOWERS, GRATEE ARD CUARDS MUST BE SECLAELY
FASTEMED HEFORE OPERATING THE CONVEYDR

2 MEVER STEP ON OF wWiLK UM A CONVEYOR COVER,
GAATE OA QUARD

3 LOOK OUT FOWWER TO THE SCREW CONYETOR BEFORE
REMCYING COVERS GHAATES AN GLLARDS

d KEER ALL LUNWECESSART PECFLE OLIT OF
COMVEYOR AREAS

TSTG-MT

ONE OH EASH S10E OF THE GEXREWY TROLUCH EXTERSCHN
AMD WS ON TOP I0F THE SCAEW TADLGEH EXTERESIOH

Figure 2-2 Warning Labels on the Screw Trough

Exlension

GUAADS, ACCESS DOOAS AND COVERS ust
BE SECURELY FASTENWED BEFOHE OPERATING
THIS EQUIPMEHNT.

| LOCK GUT PoWER BEFORE REWOVING QUARDS,
ACCESS DODRS AND GOVERS. FAILURE TO
FOLLOW THESE INSTRUCTIONS MAY RESULT IN
PEASONAL INMURY OR PROPEARTY DAMAGE.

CAUTION

DO NOT REMOVE OH DEFACE

TURBO EEFAIGEAATING CORPANY
DENTON, TEMAS

TETEAR10

OFeE QM ALL ACCESS PAKNELS (ONE PER SIDE}

Figure 2-3 Warning Labels on Lhe Access Panels
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——— ___—
n these insiructions could result in permenent Injury or loss of life,

»  Pull disconnect and lock
out al! electncal service
before removing any
guards, access panels,
and/for covers.

« Never operate the nnil
without all guards, access
panels, and covers in
place and securely fas-
tened.

« Xi leaks in (he refrigerant
piping require soldenng or
welding, be sure refriger-
anl 15 bled off and the sys-
tem i5 open betore at-
lempting 1o repair. Profect
eyes wilh the proper eye
profection.

»  When changing oil in the
compressor, make sure
the pressure is bled off be-
fore opening the sysiem.

Always wear eye prolec-
tion when cleaning the
system.

Do not expose insulagon
{polyurethane) to open
Mame. If ignited, it wilk
give off highly toxic
fumes. Leave Lhe area and
notify qualified personncl.

Use only recommended
ice machine cleaners. Fol-
low insruclions and
wamnings supplied by the
manufacturer of 1he clean-
ing agents.

Never open Lhe control
panel withont discoanect-
ing and locking out
electrical service. All elec-
trical work should be per-
formed by a qualified elec-
trician.

A\ WARNING

Lock out power
before removing

cover or guard.
e e e

Do not step on cover

or guard.

Tt GH END OF BELT FLLLEY GG

When servicing the TIG,
Turbo recommends thal at
least two (2) people be
present ar all imes.

Although Turbo Refriger-
ating Company does not
supply conveying equip-
mem beyond the ice dis-
charge opening, any con-
veyors used in association
with the operation of Tur-
bo equipnient must be suf-
ficiently guarded to pre-
venl injury.

MNotes:

1.

Conveyor manufacturer's
instructions and warnings
are on pages 15-16.

Per the OSHA Hazard
Communication Standard,
malerial safety dala sheers
for refrigeram and reftig-
erant oils are on pages 17—
23,

duafh, AGeEkE DAY AKD COVERE RIAT
BE BHCURELY TAYTENE] BEFGHAL CPRNATNG
TS EOUVEMERT-

LK POER BELOAR HEMOViNG GUARDS,
mrﬁnaﬂﬂ AND COVERE, FANLURE TO
FOLLOW TrsdE IRNTAUCTIONS MAY ARMAT W
PEOESHAL MARY ON BRCRERTY DAMAGE_
po HOT FERDYE OF DEFADS
ikl AEABINEATIHG OO WPLT

BRETIH, THRES:

Qe ON Ertl OF WELT MULEY Ol

TETYG 80f

Figure 2-4 Warning Labels on lhe Screw Conveyor Belt Pulley Guard
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WARNING! Read this seclion first,
these instructions could result in perm

B ————— .

aneni injury or loss of life.

Fallure to carefully follow “

I an outside contracror is
required to install or ser-
vice your TIG, require
him to furnish you with a
certificate of insurance be-
fore performing any work
0n Your equipment. Tur-
bo also recommends that
the person hiring 2 con-
tactor lo perform work be
satisfied wilh their experi-
ence and competence.

Keved Control Swilch *

A keyed swiich is provided 10
conrrol the TIG operations (on
and off). To lock out the TIG
conmols:

1. Pull disconnec: and Jock
outk all electrical service.

2. Turn key selector swilch
{provided) to lhe "OFF"
posilion.

3. Take key ont and keep in
your possession.

*  On some carly models
(prior lomid 1988), a
keyed switch was not pro-
vided., Follow siep #1.

14 Twbg Refrigeraing Company 3769

Emergency Stop Buijon

A pushfpull mushroom head
emergency switch is on the
control panel door for emer-
gency cut-off of Lhe conirmol
circuil power. Refer o Figure
2-1. This buliton is not 10 be
used for service or lock oul.

This is an emergency
bullon only,

Il you have questions,
call Turba Refrigerating
Company at:

1-817-387.4301,




Lthese insiructions could resuli in permanent injury or loss of life,

“ WARNING! Read this section first. Failure Lo carefully follow |

Turbo Refrigerating Company
does not nstall conveyors,
consequently it is the respon-
sibility of 1he contractlor, in-
staller, owner, and user to in-
stall, mainiain, and operale the
conveyor, componénts, and
assemblies in snch a manner
as o comply with the Wil-
liams-Steiger Occupalionat
Safety and Heallh Act and
with all state and local laws
and ordinances and the Ameri-
can National Standard Insti-
wie (ANSI) safety code.

In order to avoid an unsale or
hazardous condilion, the as-
semblies or parts musl be in-
sialled and operared in accor-
dance wilh 1he following
minimum provisions.

1. Conveyors shall not be
operated unless all covers
and/or guards lor the con-
veyor and drive unit are in
place. If the conveyor is
to be opened for inspec-
tion, cleaning, mainie-
nance, or observalion, lhe
electric power 1o the molor
driving the Conveyor must
be lacked out in such a
manaer thai the conveyor
cannot be restarted by
anyone (however remore
from the arza) undl con-
veyor cover or guards and
drve puards have been
properly replaced.

2. If the conveyor must have
an open housing as a con-
dition of its use and appli-
calion, Lhe enlirs conveyor
is then 10 be guarded by a
railing or fence in accor-
dance with ANSI siandard
B20.1-1974, with special

t 's

allention given 10 secon
6.12.

. Feed openings [or shovel,

fronl loaders or other
mannal or mechanical
equipment shall be con-
structed in such a way thag
the conveyor opening is
covered by a graling. If
the nature of the marterial
is such thar a grabng can-
nol be used, then the ex-
pased section of the con-
veyor is 1o be guarded by
a railing or fence and there
shall be 2 waming sign
posied.

. Do nol amempl any main-

lenance or repairs of the
conveyor until power has
been locked oul,

. Always operale conveyor

in accordance with these
instructions and those
contained on che caulion
labels affixed 1o 1he equip-
menl.

. Do nort place hands or [eet

in 1he conveyor.

. Never walk on coaveyor

covers, grating, or
puards.

. Do oot use conveyor for

any purpose other than
that for which il was in-
lended.

. Do not poke or prod maie-

rial into (he conveyor with
4 bar or siick inseried
through the openings.

. Keep arca arcund convey-

or dnve and conmo! 51a-

tion free of debris and ob-
sraclaes,

11. Always regnlate the feed-
ing of material inlo the
unit at a vniform and con-
linuous rale.

12. Do not anempl to clear a
jammed conveyor uniii
power hes been locked
oul,

13. Do nox atempl field modi-
fication of conveyor or
cumponcms.

Turbo Refnigeraling Company
insists thal disconmecting and
locking out the power to the
motor driving the unit pro-
vides the only real protection
against injury. Other devices
should not be used as a sub-
stitute for locking out the
power prior to removing
puards or covers. We caulion
that use of secondary devices
may cause employees to de-
velop a false sense of secunty
and fail w lock oul power
bkelore removing covers or
guargds, This could result in a
serious injury should the sec-
ondary device fail or malfunc-
lion.

There are many kinds ol elec-
trical devices for interlocking
of conveyors and conveyor
systems such that if one con-
VEYOT 10 A SYS[Em OF Process
is slopped, other equipment
feeding i, or following it can
also be avlomatically stopped.

Electrical contrals, machinery
guards, railings, walkways,
arrangement of insrallation,
maining of personnel, eic. are

3780 Turbo Relviperaing Company 15



WARNING! Read this section first. Fnilu__re to carel‘ulmullow
these insiructions could resuit in permanen| injury or loss of life.

Material Safety Data Sheet for Freon

A, General Information

TRADE NAME [COMMOMN NAME, SYNCONYM): CAS HO.: 73-45-6
Refriperant 22, Freon 22, Genemon 22, DOTHO.: UN 1018
Fluorocarbon 22, CFC-22, R-22

CHEMICAL NAME: Chlorodifluoromethane or moaochlorodifluoromethane

FORMULA: CHCIFZ

MANUFACTURER'S ADDRESS: (MAILING) (LOCATICH)

Racon Ine. Racon Inc.
P.O. Box 198 6040 5. Ridge Road
Wichira, KS 67201 Wichita, KS 67215

CONTACT: ISSUE DATE; 11/18/85
Vice President of Manufaciuring REVISED DATE;

{316) 524-3245 or

{B0O0) 835-2916
For Emergency Medical Informalion: Call Collect (415) 821-5338 (24 hrs.)

B. First Aid Measures

Inhalation --- Yapor contact --- primary route of exposure. If inhaled, remove to fresh air.
Keep warm and at rest. If breathing is difficult (labored), give oxygen. If not breathing, give
artificial respiration and check for pulse. If no pulse, start CPR (cardiopulmonary resuscita-
tion). Do Not give stimulants (adrenaline, epinephrine or hand-held asthma aerosols). Call
911 (if available) and a physician. Keep patient at rest for 24 hours after overexposure. No
long-term effects are expectled.

Eyes and/or Skin --- Vapor coblact --- flush with fresh waler for at least 20 minures.
Liquid conlact --- {lush exposed area with lukewarm waler or oth-
grwise warm skin slowly, Frosibite is probable.
Trear accordingly. Call a physician,

Ingestion --- Liquid --- not probable --- if ingesied however, keep patient calm, if conscious,

and get 10 a physician immedialely --- frosibite is probabie, indicated by necrasis of lips and
Longue (contacted tissue), blanching of skin, pain and lenderness, Warm skin slowly.

3/89 Turbo Relrigeraling Company 17




WARNING! Read this seclion first. Failure to carefully follow
ithese Instructions could result in permanent injury or loss of life.

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

ACUTE EXPOSURE EFFECTS:

Inhatalion --- CFC-22 15 relatively non-toxic following acuie exposure. Allhough ne long-termn
comprehensive stodies have specifically invesiigated acute overexposure of humans ro CFC-
22, experience indicales the cardiovascular and respiratory systems are the primary syslems af-
fecled. Abuse (intentional inhalation) has caused death Human exposure to high concentra-
tions (e.g. 209%) may cause confusion, lung {respiralory) irritation, tremors and perhaps coma,
but these effects are generally shon lived and reversible withous late afiereffects when removed
t0 fresh air, LCsp values for rats and mice range from 277,000 to 390,000ppm(vol) over vary-
ing time periods af 15 minutes to 2 hours. High aumospheric concentralions of CFC-22 pro-
duce stimulation and then depression and finally asphyxiation.

Ingestion --- not probable, at aimospheric pressure, liquid CFC-22 boeils at -41.4° F (-40.8° C).
Freezing and severe frosibite of contacted tissue will result.

Skin --- contact of vapor CFC-22 with skin or eyes should not cause injury. Contace of liquid
CFC-22 will resull in freezing and frosibile of conlacted Lissue.

Note: Human Poisoning Potentiai --- Snifling of flnorocarbon propellents for their intoxi-
cating efllects has produced over 100 deaths. Fluorocarbons exhibi very toxic properiies (as-
phyxiadon, cardiac arrhythmia) when sniffed; however, because of variations in response, it is
dilficulr to predict which symploms will be exhibited [ollowing exposure. I11is possible hat in-
dividuals with heart or respiralory disordars may prove especially susceplible.

SUBCHROKICCHRONIC EXFOSURE EFFECTS:
Overexposure by inhalador of various animals (o 46,000ppm{val) --- 30,000ppm(vol) of
CFC-22 for 8 days to 10 months caused alieralions in body weight and physiological endu-
rance, and affected the lungs, central nervous system (CNS}, heart, liver, kidneys and spleen.
No information was found cenceming eflects on humans.

CARDIAC STUDIES:
CF(C-22 inhaled ex concentrations of 50,000ppm and above has been shown 1n ests on dags o
sensitize the hearl o exogenous (ourside Ihe body) adrenaline, resulting in serious and some-
Hmes fatal irregular hean beas {cardiac arrhycthmias).

CARCINCHGEMIC POTENTIAL:
A lifetime inhalalion siudy on rats and mice was perfonmed by ICI, Lid, (UK}. The resulrs
from this 1est showed no effects on either rals or mice up o 10,000ppm{veol). At 30,000ppm
(vol), CFC-22 was weakly carcinogenic 1o the oldest male rais (exhibiting a low incidence of
fibrosarcoma in the salivary gland). The significance of 1his finding is questionable. No ab-
normal incidence was found in muce of eilher sex or in [emale rats at 50,000ppmivol). No ath-
er [indings of biological significance were made.

TERATOGENIC POTENTIAL
Teratogenic siudies on rats and rabbits showed an increased incidence of absence of eyes 1n rat
[etuses al exposure levels of 50,000ppm. (CFC-22 exposure oecurred from the 6th to 15th
day of pregnancy). There was no effecl on rabbirs or their offspring ar this level. There was
no evidence of other oven felal abnormalirics.

18 Turho Refrigeradne Company 3789
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WARNING! Read (his section first. Failure o carefully follow
these instructions could result in permanent injury or loss of life.

FIRE AND EXPLOSION

Nonfiammable and nonexplosive. One documented incident has been reporied where an explo-
sion occurred during the weld wepair of a compressor shell which apparently comained a 50.50
mixture of air and CFC-22. Al high temperares (1170° F, 632° C) under £avorable laboralory
condirons, CFC-22 13 capable of forming weakly combustible mixwres with air. Formalion of
combustible mixiures, under praclical condinons, even al higher lemperalures, is extremely un-
likely and the fire hazards of CFC-22 are very small.

Precautions/Procedures

120 not breathe vapors. Avoid comact wiith eyes, skin and clothing, Wear prolective clothing
including gogeles and cloth-lined rubber gloves. Not for {ood, dreg or cosmelic use,

Store and use with adequale ventilatien. Newver use in a closed or conlined space. Local ex-
haust may be necessary (o reduce concenrations below TLY (1,000ppm). Store in cool place
{<120° F}.

When [ighting fire near or involving this product, use sell-contained breathing appararus. If
CFC-22 contacws open [lamey or extremely hot meltal surfaces, it may decompose 1o [orm HF,
HCI and waces of carbonyl halides {i.e., phosgene).

In 1he eveul ol a spill or leak, keep upwind. Venrilawe enclosed spaces until gas is dispersed.
Do not smoke or operale internal combusiion engines in immediaie vicinity.

CFC-22 is shipped and storcd as a liquelied, compressed gas under pressure.

Personal Proteclive Equipment

Respiratory protection is not needed if concentrations are controlled. If concentrations exceed
TLY (1,000ppm), use an approved respirator for organic vapors. In very high concentrations,
seli-comained breathing equipment should be used.

Protective clothing should minimize exposed skin and include goggles, a full face shizld il
splashing is possible, and cloth-lined rubber ploves.

Physical Dalta

CFC-22 is a gas at normal conditions of 77° F (25° C) and 1 aum.
Molecular weight 6.5
Boiling Point f1 arm) -41.4° I7 (-40.8° C)
Vapor pressure @ 77° F (257 C) is 136.7 psig
Vapor density is 2.76 Ib/lid @ 77°F
Specific gravily of vapor (air = 1) 3.08 @ 1 aum and 77° T
Specific gravity of liquid (water = 1) | 20@ 77°F
% volatile @ 77° Fand | aum  100% (vol)
Solubility in water (% wt) 3 gm/l
Soluble in acelone, ethanol and chlorofomm
Appearance --- colorless liquid and vapor
Odor -- very stight eihereal odor 10 odorless
3fBS Turbo Reitigeraing Company 19



WARNING! Read this seclion fivsi. Failure lo coarefully follow
these Instructions could result in permanent injury or loss of life.

Seclion III. Fire and Explosion Data

Specisl Fire Fighting Procedures:  Wear self-contained breathing apparatus. Water spray is an un-
suitable exringuishing agent.

Unusuel Fire and Explosion Hazards: None

Flash Paint {Mathad Usad): ASTM D92 =300° F (>150° C)

Dry Chemical CoO,
Walerspray Foam
Walerfog Sand/Earth
Other

Flammabla Limids % NA

Extinguishing Agenta:

Seclion IV. Health Hazard Data
Parmissabla Conceniralions {air): 5 mg/m3 mineral il misi (OSHA).
Eliocia of Overexposs: Prolonged contact may cause minor skin imitation.
Toxioological Propedies: NDA
Emergency Firs1 Ald Procsdurss:
Eyes: Flush with large amounis of water for at leasl 15 minuies. If redness or urri-
tation persisis, conlacl a physician.
Skin contact;  'Wash with soap and waler.
Wash clothing before reuse.
Inhalation: None normally required.
¥ Swallowed:  Call a physicien.
Section V. Special Prolection Informalion
Vanlifalion Typa Required (Local, Mechanical, Special): NA
Respiratory Protedion {Specily Typey: NA
Proteciive Glaves; Qi resistant rubber

Eye Protection: Chemical splash goggles

Other Profacliva Equipment: Rubber apron

22 Turbo Refrigeraung Company 3789
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WARNING! Read this section first. Fallure lo cevefully follow

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

Section YI. Handling of Spills or Leaks
Procaduras lor Claan-up.
Stop leak, dike up large spills. Use inert absorbent malerial such as earth, sand, or vermi-
culile for clean-up.

Wasle Disposal:
Dispose of in accordance with Local, Siare, and Federal govermmeni regulations.
Section VII. Special Frecaulions
Pracautions 10 ba Takan in Handling and Storega:
Avoid exposore to heet and flame. Protect against eye and skin contact, Wash thoroughly af-
ter handling.
Section VII1. Transporiation Data

tinregulaled by DO, T, Regulated by D.O.T. []

Transponalion Emargency Information: CHEM TREC 1-800-424-9300

U.S. D.O.T. Proper Shipping Name: NA U.S. D.0.T. Hazard Class: NA
I.D. Humber: NA
RC: NA Labslis) Requlred: NA

Fralght Classification: Petoleum Oil NOIBN

Special Transporiation Noles: NA

Seciion IX. Commenis

CAS #64742-52-5

Signature: Titla:
Telaphona: Dala:
Ravision Date: Som To:
Suparsedes:

Turbo believes (he statemenis, rechnical information and ecommendalions contained hersin are re-
liable, but they are given without warranty or guarantee of any kind, express or implied, and we
assume no responsibility for any loss, damage, ar expense, direct or consequential, arising out of
their use.
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DISCONNECTING POWER & LOCK QUT

Turbo Refrigerating Company
insists 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 a substitute for
locking out the power

prior to removing guards,

covers, or other safety devices.

Turbo wams 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 fail or
malfunction.

INCORRECT

INCORRECT

CORRECT




‘ WARNING! Read this section [irst.

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

Failure to carel‘ully_ follow

:

Safety Lockout Procedure

Effective November 1, 1989

I. PEurpose

The purpose of 1his procedure
is 1o prevenl injury and/or
death (o personnel by requir-
ing thar cerlain precautions be
taken before servicing or re-
pairing cquipment. 11 has
been developed and imple-
menled so as w comply with
29 CFR 1910.147, of 1he Oc-
cupalional Safery and Healih
Act, as amended.

These precautions include:

L. Shulting off and locking
out elecrical power.

2, Releasing pressure in
pneumatic and hydranlic
Sys1ems. '

3. Elfectively isolating those
portons of equipment and
machinery thal are energy
intensive and are being ser-
viced or maintained,

LI, Scope

This procedure includes those
employees whose dulies re-
quire them to do mainlenance
work on power-driven equip-
ment. It covers the servicing
o mairlenance of machines or
equipment in which the unex-
pecled energizalion, swarc-up
or release of stored energy
could cause injury.

IIL. Supervisory
% L

It 15 the responsibility of all
supervisors having contact
with such operations to:

A Instruce all aflected em-
ployees as 10 the content of
this program.

B. Ensure compliance with
this procedure.

LY, Safely Locks

Safely locks and keys will be
issued 10 designated employ-
ees. Locks and keys musr be
returned to Lhe plant manager
when an emnployee ransfers w
another assignment or termi-
nates his employment. Safety
and supervisery personnel
shall have access Lo master
keys for proteclive locks, and
under certaia controlled condi-
11on§, be avatlable 1o assist in
the removal of safery locks.

Safety locks are painted yel-
low for electricians and red
for maintenance personnel.
These locks are 1o be used
only for locking out machin-
ery, looling, and equipment
described in this procedure.

Y. Safety Depariment
Respongibility

It is the responsibilily of the
Safety Coordinator 1o inspecl
the plant on a pentodic basis 10
ensure compliance with 1his

procedure, If it is determined
Lhat this procedure is nol be-
ing complied with, immediale
correclive aclion will be ini-
tiated. Wherever possible,
such action will be taken in
conjunclion with the first-line
supervisor, however, higher
level management personnel
will be involved if (he viola-
lion is of a serious or repeti-
Live nature.

Y1, Rules and
Regulations

The following rules and regu-
lations have been established
and are mandaled:

A, Any elecrician or mainte-
nance person whose duties
Tequire that he or others be
exposed 1o the hazards of
elecirical shock or moving
equiprmenl, must perfonm
Ihose duries in a safe and
UnCOMpromising manner.
The following steps outline
such precautions:

1. The employee must un-
derstand the equipment
with which he is work-
ing and iis hazards.

2. When working with
electrical equipment
wherg the accidental
strting of such equip-
ment or release of stored
energy would crezle a
hazard, the employee

msl furn ofl all power

nif or el
1z0lal vi n
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WARNING!

Read {his section first. Failure Lo carelully follow
ihese insiruclions could result in permanent injury or loss of life,

pl¥ his personal lock,
and have (he supervisor
of that arca apply his

3. In instances where mul-
Liple circuils are In a cir-
ciit breaker box, an at-
lzching mechanism will
be placed on the putside
of the box (o allow that
box to be locked out and
prevent the door from
being opened.

B. Each employee who per-
forms the duties prescribed
above will be provided
with an individual safety
lock and one key. If more
Lhat one emnployee is as-
signed Lo a task, gach em-
ployee is required to place
his own lock and Lag so the
controls cannot be operat-
ed, even Lthough another
person may have complew-
ed his own lask, and re-
move his own lock.

(. If the equipmenl controls
are 50 located thar only one
Iock can be accommodaled,
a special atachment that ac-
commodales several locks
rusk be used  This auach-
ment will be issued o all
designated emplovees.

Turbo Relrigeraiing Company /89

D. Should an employee be re-
quired o work on anolher
piece of equipment and
need Lo leave his lock on
the present equipment, an-
other lock must be obizined
from the plant manager.

E. Should it be necessary w
operate a piece of equip-
ment which is locked our,
every elfort should be
made by supervision 1o lo-
cate Lthe employes whese
lock 15 on the equipment,
If that employee cannot be
located, the supervisor may
obrain a masicr key for the
lock. The supervisor musl
personally assure himself
thatil is safe 1o remove Lhe
Yock. The lock should than
be remimed to the proper
employes.

This procedure mngsl be

i me caurio
and good judgement,
There is danger thal the
employee involved will re-
wra thinking thal the ma-
chine is sall locked out,
when it has actually been
lurmed back on.

F. I a machine is locked oul
and il is necessary (o leave
the area, recheck the lock
upon rermng o make
sure that the machine is suill
Jocked out, While supervi-
sion will make every at-
temp 1o 2avoud the removal
of locks, ihere may be silu-
alions when it must be
done. This recheck is for

YOUI Proteclion,

G .1l is sometmes necessary
Lo operate equipmenl for
purposes of testing or mak-
ing adjusiments prior to the
actual complerion of the
work, Liis recognized thar
electricians must work on
live circuits from time 1o
lime, particularly when
trouble-shooting, but ex-
Ireme caution must be used
under these circumstances.
Never work alone when
changing Live winng.

VII. Outside Con{ractors

Whenever ouside servicing
personnel are lo be engaped in
aclivilzes covered by the scope
and application of this lockout
and Lag procedure, such per-
sonnel are 1o be informed of
this procedure by the person
tesponsible [or their work ac-
tivily and are Lo direct them 1o
[ollow its requirements, Fail-
nre o do so shall require that
they do not be permilted to
continue working in the plant

¥1IL. Failure Tg _Follow
Procedures

These procedures have been
developed to protect employ-
ees [rom serious injury. 11 is
necessary that all employees
[ollow them. Those employ-
ces nO1 complying with the
provisions in lhis procedure
will be subject o disciplinary
aclion, up 10 and including
discharges.
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Read Safety Section before (his seclion. Failure to carefully follow
these imstruclions could resull in permaneni injury or loss of life.

X

To install and prepare the Tur-
bo Ice Generator (THG) unic
for operalion, you will need
two 0 four people whose
skills include mechanical,
welding, and plumbing capa-
bilities as well as a qualified
electrician,

This section inciudes siep-by-
step instuctions on inslelling
and connecting your TIG uni.
Your TIG unil has been esied
and inspected at the faclory
prior to packing and shipping.
The peneral inslallation se-
quence 18 a3 follows:.

. Delivery Inspecnon

- Hoisling or Moving

. Site Preparation

. Mounting and Leveling

. Building Openings (Ice
Chules) Lo Storape

. Aligning Compressors
and Molors

. Elecmical Connections

. Waler Connectons

. Relngerant Piping

. Testing Refrigeradon
System for Leaks

. Evacuaring the System

. Charging Lhe Unil with
Refrigerant Oil

- Refrigerant Charging

. Air-Cooled Condensers

. Evaporative-Cooled
Condensers

. Waler-Cooled
Condensers

S0 B MR

Sk ot
bed

ot ok ok
(T

[
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INSTALLATION & PRE-START-UP

REQUIREMENTS

IMPORTANT

Pay special allention to
any bold prini or boxed
in paragraphs. Follow-
ing this information is
esseniial for a safe, eflfi-
cient installation.

To Helo You Gel
Started

» Read ingtrmiclons com-
plelely belore installarion.

+  (Gather el! required 100ls.

= Esiablish front and rear,
and lelt and right of Lhe
TIG unit by lacing the
motorfcompressor and cy-
aporalor sections (see Fig-
wre 3-1).

- On the left is the motorf
CONIPreEssor secuon of
the TIG unic

- On the right is the eva-
poralor section and
screw conveyor dis-
charge of the TIG unit.

- On the rear of the TIG
unil are the water con-
neclions.

- All relrigeranl connec-
lions are on (he lell side
of 1the evaporalor sec-
1on.

Use shis methed when re-
lermring 1o parts Lhal are
left, nght, [ront, or rear.

do

Heloful Hin(z

* Do not discharge ice di-
rectly from the TIG unic
inro the storage bin or de-

livery system. Use an in-
clined screw conveyor
{auger) 10 ransporl the ice
1o the ice entry opening in
the storage bin or delivery
system. The screw con-
veyor should be pitched 10
drain:

meling snow

ice fines (slivers of ice)
covdenzadon

waler accidentally
dumped oul of the TIG
unit screw conveyor
discharge

- cleaning solutions used
10 clean the evaporaror
or upper [rame

+ Always remember -
SAFETY FIRST !
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Read Safety Seclion before this section. Failure to carefully follow
these insirucfions could result in permanent injury or lass of life,

—_ T _— =
REAR ﬁﬂfﬂ CONNECTIONS
m T [l
dizp |
I E 1
J 7]
T SCREW
Ve = eozieg
= EVAPORATOR SEGTION B
] £ =
— = .

(o

— RIGHT

Ty o

FRONT o

PLAN VIEW

TETIG-R0E

Figure 3-1 TIG Unil Orientation (Typical SC Model)

Nole:

On SCA and SCE models, the air-cooled or evaporative-cooled condenser is also mounted on the

left end of the unir.
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Teo instal} the TIG unit, you
will need rwo Lo four people
whose skills include mechani-
cal, welding, and plembing
capabilities as well as a quali-
Tied electrician, The follow-
ing i3 a lisl of wools Tequired
for safe erechon and assembly
of the TIG unir:

| Read Safely Section before this section. Failure to carefully follow "
of Tile.

these instructions could result in permanent injury or loss

TOOLS

Wrenches and sockets (a full setup to 1 1/8")
Phillips (no cross-point) and standard (slotied} screw
drivers

Level {four fect long)

Tape measure (filly fee1 long)

Pry bar

Chain hoists (one 10n) or wo "come alongs™ {10004)
Allen wienches (5izes 1/8" w 172"

Chains {lwe - 3/8 inch, minimum - ten {eel long)

Arc welder

Armp probe

Yoltage esler

Continuily tesier

Framing square

Forklift

382 Torbo Reflrigerating Company 27



Read Safety Section before this section. Failure 1o carefully follow
these instructions could result in permaneni injury or [oss of life,
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“ Read Salety Section before this seclion.

Failure to carefully follow

these insiructions conld resull in permanent injury or loss of life

All self-contained TIG uvnits
are Lthoroupghly inspected and
1ested ar the factory 1o assure
shipment of a mechanically
sound piece of equipmenl.

Inspect the TIG unir thor-
oughly upon armrival at the in-
slallanon sile 10 check for any
shipment damage.

Reporl any damage 1o Lhe
rANSporaAbon Company imme-
dizrely so that an aulhorized

DELIVERY INSPLECTION

agent can examing the TIG
unit, determine the extem of
the damage, and 12ke the ne-
cessiry sieps to reclily the
claim withoul costly delays.
Nolily Turbo of any claims
made.

Turbo ice pgeneralors are
shipped on "air-ride" mailers
lo ensure thal the equipment
ammives in the best possible
condition,

Deli I !
Checklist

1. Panels,

2. Loose equipmenl and craie
- open lor mspecton.

3. Evaporalor plates.

4. Valves and piping.
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Read Safely Seclion before Lhis seclion. Failure to carefolly lollow

these instructions could result in permaneni injury or loss of life,
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Read Safely Seclion before ihis seclion. Failure (o carefully lollow

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

Insiruclions

The TIG unil must be lified by
the lifling lugs provided by
Turbo. Please note that these
lifring lugs are not inlended 1o
be used for exiended lifting
periods. Depending on the
orienlalion of the lifting logs,
the use of a spreader bar and
blocks may be required 1o
protect Lhe exterior panels. In
SOme Cases, remove Cermain
exterior panels for the rigging

Operagon.

Figure 3-2 shows the conligu-
ralion with lifang lugs on the
gads. This configuration is
used on smaller TIG unirs.
The use of blocks and spread-
er bars are Tequired w avoid
damage 1o the cabinemry.

Figure 3-3 shows the lifting
lug operadon used on larger
TIG units. The lifling lugs
can be used by running the
sling through the 3" pipes
which run through the units.

2, HOISTING OR MOVING

BLING

SPAEADERS / \

\" BLOCK

TETG-2L7

= LETING EYE

Figure 3-2 Small TIG Unit Configuraiion

SLING

e
1 oM
EPREADERS
P =
‘\ BLOGE
_/
LIFTING FIPE IEE

Figure 3-3 Large TIG Unit Configuration
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Rmd_Sal'ety Section before this section. Failure to carefully follow
these instruciions could resull in permanent injury or loss of life,

Figure 3-4 shows an TIG unis
with a condenser mounted on
a commoen skid. The lifting
{:nelhod?‘ i; simjl'ai;'cII :1:-1 that aglf
ignre 3-3, wilh spread- BLOCK
Ergba:s and blocks heiﬁg - e 1 - /
quired \ »

SPAEADER
BAR

Figure 3-5 shows a larger
TIG unit requiring middle
support during lifting. Addi-
lional lifting lng(s) will be
provided as required for prop- H
er rigging.

il

e UIFTIMG LU

TSTH3-A72

.

Figure 3-4 Common Skid

SLING

GPRAEADER

. A ;9'/¢:z‘*-m_ﬂcm

LIFTING LUG é

Figure 3-5 Larger TIG Unit With Middle Support
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Read Safety Section before (his seefion. Failure 1o carefully follow
Lhese insiructions could result in permanent injury or loss of lile,

Figure 3-6 shows m typical
TIG unit with an outboard
water-cooled condensing unir.
This configuration is typical
of all 5C, SCAR, and SCER
models. The lifting method is
the same as for Figure 3-2.

SLING

[~ BLOCK
SPREADER Figure 3-7 shows a typical
BAR TIG unit with an air-cooled
condensing unit. This config-
uration is typical of SCA and
SCE models. Mauliiple
spreader barz and hlocks are
required.

Noie:

TIG units with 2 weathenzing
E enclosure on oothoard equip-

ment would be similar so Fig-

ure 3-2.

LIFTTHG EYE

Figure 3-6 TIG Unii Wilh An Outhoard
Water-Cooled Condensing Unil

SPREADER
BAR

[~ BLOCK

TETI-X30

LEFTING EYE

Figure 3-7 TIG Unil With An Air-Cooled
Condensing Unit
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Hoisti Movi

If a TG unit js installed in a
location that requires the TIG
unit 10 be IifterdaLjr means of a
crane, Turbo requires thal the
liling and/or slinging be done
from the borrom of the TIG
unil. Use a spreader at the top
of the TIG unit to prevent the
unit panels from crushing, A
competent Tigging and hoist-
ing contractor can handle the
job without danger or damage
1o the TIG umit

if a TIG unit has Lo be moved
along a floor, road, driveway,
elc., use either pipes as rollers
or dollies (of sufficient capaci-
ty) under the TIG unil.

Read Safety Section before Lhis section.
these instructions could resull in permanent injury or loss of life.

IMPORTANT

Failure 1o carcfully follow

WARNING

Never lift or sling (he
TIG wunil wilth devices
lasiened Lo the Llop Irame
structure. Only Llift the
TIG unit from the bot-
Lom.

The self-contained TIG unil
model conlains an outboard
condensing unit located next
Lo the evaporator section. The
evaporalor and condensing
sections are localed on a com-
mon base frame provided with
either lifting eyes or lilling
pipes. Before hoisling, the
rigger musl ¢nsure lhat the
load is properly balanced 1o
prevem bling or ipping of the
TIG unit. Test the load befors
lifdng off the ouck or ground.

34 Turbo Refngerating Company 3/8%

Haisting or moving
heavy equipmeni should
only be done by compe-
tent rigging and hoisting
conlraclors. Never al-
low personnel under Lhe
unil while it Is in the air.
Failure to carefully fol-
low these insfructions
could result in permanenl
Injury or loss of life,




ad Safety Section before Lhis section.
these instructions could result in permanent injury or loss of lile,

[

Insiall the TIG umt in an area

Failure to carefully follow

3. SITE PREPARATION

IMPORTANT

where the ambienl lemperature
does noi [all below 40°F or
rise above 100°F. The upper
{[reezing) companment of the
il is insulated against exces-
sive heat infiltration. The
lower {machinery) compart-

menl 1§ designed o provide

Failure (o follow these
puidelines could resull in
excessive equipment vi-
bralion or uneven water
distribulion over the eva-
poralor plaies.

venlilation for the machinery
and nwolors.

Provide adequale working
space on all sides and the top
of the TIG uvnil for easy ac-
cess Lo service and clean.

Concrele Slab

If the TIG unit is to be mount-
ed on a concrele slab, the sur-
Tace of the slab must be Jevel
or shimming must be provid-
ed ander the unit O ensure
that it 1§ level. When shim-
ming is required, use canlion
o prevent leng unsupported
spans under Ihe siructural
base frame.

When preparing lhe slab, it
may be desirable o embed
steel plates or anchors in the
concrele to secure the unil in
place afler it is se1. Refer to
Figure 3-8.

Base frame delails for each
model are available from Tur-
bo 10 allow placement of metad
inserts Lo maich the struciural
base frame. No par of the
unit base [rmme should be can-
lileverad or unsupported.

Raised Curbi

A raised curbing around the
outside of the TIG upit is rec-
ommended to conlain any
condensate, leakage, or clean-

LINIT BASE FRAME

/

WELD BASE FRAME

CLREHNG

ing fluid from the vnit. TFo
Jetermine maximum curbing
height, check the clearance be-
tween the botom of the vnil
doors and the bottom of Lhe
stmacwral base frame. A curb-
ing height of 1wo (2) to Ihree
(3) inches 15 all Ibat would be
needed. This height would
clear the doors on all standard
units. Refer wo Figure 3-8.

Elevated Installation

Some inslallalions require
mounting the TIG unil a1 an
elevalion sbove grade. In
such cases, a suructural steel
platform capable of suppor-
ing the dynamic as well as
static load must be provided.

Due to variations in local and
state codes, a local firm spe-
cializing in structural steel
should be consulied 10 deler-
mine the requirements for the
steel 10 be erected. Turbo can
be conlacied For wnformation
required by the local fimm 1o
provide the sleel plaiform.

The sleel supporiing the unii

LIKIT BASE FRAME

ANCHORING PLATE

“_,.fNUT

CONCRETE / METAL STHIP GONGEFIE
SLAB ELEVATED ABOVE SLAD St
METHOD #1

METAL AMCHOR BOLT
ETAIF

TETGAS

METHOD #%

Fipure 3-8 Typical Concrele Slab Detail
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Read Safety Seclion before (his seclion.
these insiructlons could resull in permaneni injury or loss of life.

Failure Lo carefully follow

FAEE SFACE ABRIVE

oblain a satisfactory level.
The same guidelines for sup-
pori and unsupported seclions
apply as for the concrete slab.
Reler o Fignre 3-9.

Access, Service,

and Air Space

In laying oul \he unil installz-
uon, adeguate space should be
allowed around the unil for
access and service. Pamicular
aliention shonld be given Lo
the condensing vnil end of she
TIG unit. Removal or service
of larger, heavier components
(condensers, compressors,
elc.) may require access by a
forklift or other lilting devices
which tequire addinonal
sprace,

On air-cooled condensers, ev-
aporative condensers, and
cooling lowers, adequate
space must be allowed for air
intake and air discharges to
prevent insulficient air supply
or recirculanon of discharge
air.

clecmical discennects and load
centers near the equipment
and for conduit runs from the
load center Lo the equipment

Water Pressure Lines
Water piping 1o Lthe make-up
water conneciion and cooling
tower (if so equipped} must
be properly sized 1o deliver
the specilied flow and Lhe
specified pressure. Design
parameters For TIG unils use
40 psig city water pressure as
the standard. If the available
water pressure is below 40
psig, Turbo should be con-
sulled o delenmine if a boost-
er pump is required. Thla
maximum Waler pressure is
100 psig. Systems$ with pres-
sures over 100 psig should be
equipped with pressure reduc-
ing valves installed i the lines
to the TIG pnits.
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36 WANTMUM SERVICE CLEAR ANGE ? 1 '
COND GOND
EVARCHRATOR LINIT EVAPORATOR LT
S =
“— Fon
wi— AR INTAKE
s LS
770 & mik.a
Z Al S
SR i |
INCORRECT CORARECT 4]
Fipure 3-9 Elevaled Insiallation
musl be level or shimmed 10 Space must be allowed for  Floor Drain

Periedic cleaning of the TIG
waler tank is required. Provi-
siong should be made for a
floor drain to dispose of this
waler as well as for the unic
overflow drain.

Water Treaiment

All TIG unus are supplied
wilh make-up strainers 1o re-
move solids and material large
enough to plug openings in
he distribuiion syslem. Con-
sult & local water rreaiment
company to delemmine if addi-
nonal water reatment or filoa-
tion is required 10 produce rhe
desired ice quality and reduce
mainienance of the waler dis-
fribution syslen.



Read Sa[‘e_ljr Seclion before Lhis section. Failure to carefully follow
ihese instructions could result in permanent injury or loss of life.

OO0DdOH NTICE HHOHHO

Page 37 (step 4. Mounting and Leveling} has been deleted.
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Read Safety Section before this section. Failure to carefully follow

these instruclions could result In permaneni injury or loss of life.
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Read Safety Section before this seclion. Failure ta carefully follow
these instructions could result in permanenl injury or loss of life,

5. BUILDING OPENINGS {ICE CHUTES) TO STORAGE

All TIG uniis discharge the ice
through a stendard pine (9)
inch screw conveyor down
spovl from the end of the unit
opposite the outboard con-
densing unit. If the TEG unit
is mounled directly above the
ice storage, il discharges inle
an inclined screw conveyor

(not provided by Turbo) prior
to delivery into the storage
bin. Refer to Figurs 3-11.

Incline Screw Conveyor
The use of an incline screw
COnyeyOr T&MOves any conh-
densale inside the auger and
PIEvens.

» water from meling snow
(ice fines)

\ DRAM COMMECTION

* waler overflow into storage

WARNING

through discharge trongh

= overflow of cleaning Fluids
used o clean the evapora- |
10r OF waler 1ank into stor-
age

* any other source of waler
accidentally dumped inla
the discharge maugh flow-
1ng into stOTALS area

Insulation

The discharge chuies from the
TG and incline screw as well
as the inclined screw should
be insulated to reduce heal in-
filtration and condensaton.

The TIG umnit should
never be operated with-
out Lhe discharpge chuies
and screw conveyor be-
ing in place. Access lo
lhe discharpe down
spout or incline screw
could result in serious
injury or loss of life.

Never use a stick or
probe lo eliminate an ob-
siruction. Never attempt
Lo clean an obsiruclion in
the discharge without
locking out the elecirical
power. Failure (o care-
fully follow (hese in-
structions could resull in
permanent injury or loss

| of life,

INCLIME SCREW GCONVEYOR
kb/j TUS LNIT MiINHALRY FITCH 2*
{NOT PROVIDED BY TURBD)
DETAIL A T CE
DISCHARGE m\‘
DISCHARGE TO1GE STORAMSE
DISGHARGE CHLTE FROM

TIS TO INGLMNE SCREW — i"‘p {NOT PROVIDED BY TURBS)
SEE DETAIL A -——”A\_J L~ féj; EEHE

|- ICE

z

Figure 3-11 Typical Ice Delivery 1o Storage
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| Read Safety Section before th
these Instructions could resul

is section, Failore to carefully follo
¢ in permanent injury or loss of life.
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these instructions could result in permanent injury or loss of life.

Read Salety Seclion before this section, Failure Lo carelully follow | Il

6. ALIGNING COMPRESSORS AND MOTORS

TIGs are furnished with direct
coupled moters and compres-
sors. The coupling center
section 15 shipped loose for
field instalielion. The com-
pressor and molor are careful-
ly aligned i the factory before
festng,

Coupling Center
Check for alignment bgfore

inserting the coupling center
section,

Compressor Molor

Inspect the compressor motor
alignment with a dial indicalor
lo check il it may have bcen
dismarbed during shipmenl of
installalion. See Table 3-1.

Motor &
Compressor Flanges

Check the alignment of Lhe
motor and compressor flanges
with a dial indicater on lhe
motor flange. The procedure
for checking alignment and
alignment tolerances follow.
Both angular and parallel must
be checked. For the details on
the compressor manulacuarer
alignment procedure, refer to
the Installation, Start-Up and
Service Instructions located in
the Appendix & MNotes Sec-
tion.

T ORCOMPRESS0OR FOOT

TAFEA PRI

[‘ e TO 86

} Ll

|

\ MOTORCOMPRESEC0A DASE

COUPLIMNG

COWEL DAAGIOMAL

CCII'INEHS7

TSTIG-EI

MOTORCOMPRESSOR BASE —/

Figure 3-12

Molor/Compressor
Assembly

The motor/compressor assem-
bly is doweled to the base af-
ter the factory alignment is
completed to help maintain
alignment and aid in Teposi-
tioning the motor after servic-
ing.

ign

If, for any reason, lhe com-
pressor alignmenl is not with-
in wlerance afler reinstallation
of the coupling, il mus! be re-
aligned (refer to Table 3-1).

Doweling
Doweling Yrocedure

Since doweling 15 performed
afler the motor/compressor
alignment has been hol
checked {i.e. compressor has
been run and brought up 1o
operating lemperalure after In-
inal alignment), some models
are shipped from the faclory
without doweling.

Nole:

All self-conlained SC, SCA,
and SCE models are faclory
mn and doweled. SCAR and
SCER wilize remole condens-
ers and are not [aclory ran.

In such cases, doweling is
done aller the initial siar-up
of Lthe equipment. The fol-
lowing procedure 15 used:
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these instruclions could result in permanent injury or koss of lile.

= - ————
Read Safely Section before lhis sectlion. Failure to carefully follow ||

1. With the compressor at Table 3.1 Compressor Alignment Tolerances
operaling remperaiure,
verify the compressor
alignment,

PARALLEL ALIGNMENT

2. Wilh the compressor still TOP-BOTTOM +5MILS
21 operabing lemperture,
driil and ream owo (2} BIDE-SIDE +5MIS
haoles diagonally opposile 1
on both the compressor Cs A RS L E .
and motor. Da not ream TOP-ROTTOM s7Mis | 8
ihe holes 100 desp. Part
of the dowel pin should e 17 MILS E
promxde above the com-

pressor or motor foor (see
step 4 below). See Figure
3-12.

Tools Required:
- drill

- §f32" diamerer deill
- WG 1per reamer

3. Insertthe #6x 2 | /2" har-
dened taper dowel pins in
the holes,

4. Using a rubber hammer or
mallet, ap the dowel light-
ly inlo position. Leave
1/8" = 3/16" of the dowel
pin above the motor foor
{required Lo Lap and loosen
the dowel for removal
when required).

5. Coar the dowels with
white lead or lubricant 1o
prevenl Tusting.

Reference

Refer 1o the compressor man-
ufacmrer alignment procedure
in the Insrallalion, Siart-Up
and Service Instructions in the
Appendix & Noles Section,
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fREFEA TO COMPRESSOR MANUFACTURERS
INSTALLATION, START-UP, AND SERVICE
INSTRUCTIONS FOR ADDITIONAL DETAILS).

MOTE:

THE COMPRESSOR ALKGNMENT SPECIFIED
ABOCYE SHOULD BE USED INSTEAD OF THE
SPECIFICATIONS RECOMMENDED IN THE
MANUFACTURERS GLIDE.



Failure to carefully lollow

Read Safely Section before this section.
these instructions could result In permanent injury or loss of life.

7. ELECTRICAL CONNECTIONS

WARNING

All electrical work
should be done only by a
qualified electrician. Do
NOT lurn power on at
this time. Failure to
carefully follow Lhese in-
struclions could result in
permaneni injury or loss
of life.

IMPORTANT

Elecirical wiring dia-
grams are located in each
control panel and are
furnished with each op-
erating manual, These
diagrams should be con-
sulted before making Lhe
electrical service connec-
tions.

. Checking Rotati
Conneclions

) WARNING
TIGs are furnished completely
prewired iniemally but require }[MMake sure the conveyor

electrical service conneclions
1o

« the .1, 1.2, and L3 connec-
lors on each of the motor
starters (three phase)

= the L1 and L2 connecions
of the control circuit (single
phase).

All of these conneclions arc
located inside the TIG control
panel. Install disconnect
swilches (by others) in the in-
coming power lines ahead of
the control panel on the TIG.

screw is clear of all ob-
slacles and warn all per-
sonnel (o stay clear of
the conveyor screw at all
times. Failure to care-
fully follow these in-
siructions could resull in
permanent injury or loss
of life.

The conveyor screw should
be rotating in a clockwise di-
recion when viewed [rom the
end with the ice dischargs fac-
ing you. As long as Lhe con-
veyor screw is rorating in the
proper direction and the in-
coming power Wirng is prop-
erly phased, all other compo-
nenls will be rorating correcily
due 10 the proper phasing of
the intemal wiring &t the Facto-
Ty {i.e. same phasing is used
10 all moloer slarters).

Nole:

When checlung rolarion, only
the power 1o lhe screw con-
veyor should be on, Turn the
threz-phase power to the com-
pressor and waler pump off.
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Read Safﬁﬂeﬂlnn before this section. Failure lo i:zm:ful]_v,r follow
these instructions could resull in permanenl injury or loss of life.
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Read Salety Section before Lhis seclion.

Failure to carefully follow

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

Make-Up ¥ater

The source of make-up water
and its' lemperalure are im-
portanrt. The make-up waler
is the supply water from
which the ice is made. The
guality of the ice will depend
on the type of water supplied.

Water Type

The ice can be no betler than
the waler from which it is
made. Extremely hard waler
will tend 10 make cloody,
sofrer ice and will leave de-
posits within the machine, ne-
cessitating frequent cleaning.

Hard water will not harm the
TIG, bul it will increase the
mainenance Necessary lo keep
the machine clean.

Water Temperature

The emperature of the warter
is an impenant factor in deler-
mining Lthe icemaking capacily
of 1he TIG unit.  All icemak-
ing capacities are based on a
design make-up watcr [emper-
ature of 60°F. As the waler

8. WATER CONNECTIONS

lemperature increasess, the ice-
making capaciy will decrease
due to the addilional cooling
load on Lhe relrigeration sys-
tletn. Conversely, as the
make-up water lemperalure
decreases, the icemaking ca-
pacity will increase since less
Tefrigeration 18 reguired o re-
move Lhe heal from Lhe water,
Correction faclors for differ-
enl water lemperalures are
shown in Table 3-2.

Make-Up Water
Connection

All slandard TIG and TIGAR
models use a 1 172" make-up
water connecuion. Aclual

make-up waletr flows are
shown in Tables 3-3 and 3-4.

Moke-Up Waler
Pressure & Temperature

The [loal valves vsed in the
make-up water line are Lypi-
cally raled for a maximum wa-
ter pressure of 63 psig and
125°F Muid iemperature.

Mipimum waler pressure
should be approximately 5
psig 10 ensure conlinuous wa-
ler feed ar all nmes.

IMPORTANT

Never underslze a make-
up waler line. Ice capac-
ity cannol he reached
wilhout Ihe proper make-
up water line size.

Drains

There are three drain connec-
lions on TIG models.

Two. Pan Drains

A waler ligh! pan is provided
under each TIG to collect con-
densale, ele. Connect a drain
line of proper size to the pan
drain. This line will normally
be dry or conlain only a smalt
amounl ol water. There are
two drain connecuions on a
TIG unil; one in the center
bottom of the pan (plugged)
and one n the end of the pan.

Table 3-2 Correclion Faclor for Feedwater Temperature

WATER TEMPERATURE 35°F | 4C°F | &0°F | 60°F | 70°F | BO°F | 90°F
ICE CAPACITY MULTIPLIER | 1.17 | 1.12 | 1.06 | 1.00 | 0.54 | 0.2% | 0.B5

TSTIG-E34

EXAMPLE:

TIG185C WITH 40FF MAKE-UP WATER,

NOMINAL CAPACITY WITH 80°F WATER = 15 TONSDAY.
CORAECTION FACTOA FOR 40°F WATEH = 1.13.
CORREGTED ICE CAPACITY = 16 X 1.13 = 16.08 TONS/DAY.
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“ Read Sﬁj’ Section before this section. Failure to carefully follow

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

One Overflow Drain

Blowdown or overflow of
waler in Lthe tank can be ad-
justed from 0 o 25% to re-
duce collection of residual s0l-
1ds. The icemaking process
tznds to concenirate (freeze-
out) minerals and suspended
solids in the water. Depend-
ing on the waler quality (hard-
ness, etc), this cAn cause
enough concentrations in the
water tank 10 produce white or
cloudy ice. A [loat valve on
the make-up water line is pro-
vided 1o allow adjustment of
the overflow or blowdown
rale on a conunuous basis.

Lowering the [loat arm radec-
es the overflow rale, while
raising the float arm allows
more waler Lo overllow since
the warer leve] in the 1ank has
to raise (0 a higher level be-
fore the Moal valve shuts off.
At start-up, adjusimenls can
be made to oblain the desired
blowdown rale. Periodic
checks should be made to en-
sure that deposils are not
building up in the ank.

A local consullapl on water
treatment 18 also advisable to
derermine if additional water
treatment (chemical, filiration,
elc.} 15 required o obtain the
desired ice qualivy.

IMPORTANT

Normal [reeze up precau-
tions should be tfaken
when drain lines must be
exposed (o [reezing lem-
peralures.

Table 3-3 TILG Models

(1 1/2" FPT Make-Up Waler Conneclion)

MCDEL 16

21

31 | 42 | 63 | 8O

MAKE-UP WATER
FLOW, GPM 3

TSTIGE-801

5 Fi 11 13

Table 3-4 TIGAR Models

(1 172" FPT Make-Up Water Conneclion)

MODEL 25 ¥ | 100 §

MAKE-UP WATER i!g

FLOW, GPM 4 13 | 17 |o
Water Cooled waler lemperature and evapo-
Condensers ralor load bul will not exceed

the design flow.

Waler condansers supplied on
TIGs are the conventional * Tons of refrigeration =
condenser receiver combina- lotal heat of rejection (@
tion type. They feamre shell 10°F SET/105°F SDT di-

and wbe 1ype conslruclion,
cleanable with Temovable
heads. The waler in and out
connecuons are sized 10 per-
mil maximum water flow at
peak requirements. All mod-
els are fumished with the con-
neclions piped 10 the outside
of the unit for ease of installa-
on.

Water Requirements

Condenser waler requirements
are based on 85°F water 10 the
condenser, 95°F water off the
condenser, and 105°F con-
densing. The condensers de-
sign water flow rare is based
on 3 gpmflon of refrigera-
tion*. The aclual rates of flow
is wholly contingent on the

46 Turbo Refrigeraing Company /29

vided by 15,000 BTU on.

Water Regulating Valve
(SC Models Only)
Optional

A waker repulating valve can
be fornished in the TIG unit
and must be field insialled ex-
lernal of the TIG in the oullet
water line. A 1/4" SAE flare
Llype valve is provided on the
waler cooled condenser {or
the water repulator high pres-
sure gas connecton.

Waler Temperatures

When cooling lowers are used
and no other positive means
of regulaling head pressure
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are provided {such as lan and
pump pressure switches), a
water regulating valve will be
required. Adequate head
pressure is importanl 10 pro-
vide proper refrigerant [low
through expansion valves or
other refrigerant conmol devic-
es in order w0 maintain the
sucilon pressure above Lhe
seiing ol the low pressurc
cul-out 1o prevent shori cy-
cling and punip-down of dhe
sysiem.

Read Saflely Section before this seclion.
these instructions could result in permanent injury or loss of life,

—_—

Failure (0 carefully follow

When contemplating the use
of cily or well water lor con-
densing, a carcful check
should be made of the season-
al varaiion in the waler 1em-
peralures. Waler [low lines
should be sized large enough
for the required flow ar the
maximom waler lemperatuce
to be encountered. For appli-
cations requiring condenser

waier above 85°F, consull
Tutho, When TIGs are in-
sralled in an area where the
ambienc falls below [teezing,
reler 10 section 8. "Cprional
Fealures and Accessories” for
Winterizing on pape 104,
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Read Safely Section before this section.

Failure Lo carefully follow

these instructions could resul in permanent injury or loss of life.
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Read Safely Section before this section. Failure lo carefully follow
these instructions could result in permanent injury or loss of life. _J

9, REFRIGERANT FIPING

Piping in a refrigerant sysicm
has 1wo funcaoons:

1. To carry the refrigerant
through the system as a lig-
uid or a gas with a mini-
mum pressure drop.

2. To return any oil enrained
in the refrigerant to the
compresser. Suction
mains should be pilched to-
ward the compressor.

Avoid mapping the lines ex-
cept for specific purposes. If
wraps are used, Lhe horizontal
dimension should be as shor
as possible Lo avoid excessive
trapping of oil,

Steel Pipe Toi

In making up joinls lor steel
pipe, the following proce-
dures should be followed:

» Cleaq threads en lhe pipe
and [ittings 10 vemove all
traces of grease or oil.

» Wipe the threads dry with a
lintless wiping cloth

. fnstallati

For threaded conneclions on
piping for refrigeranls, use
Teflon thread sealing lape.

Wrap the tape around lhe
threaded male portion of Lhe
joint about two full wrns,
thread into the female portion,
and tighten. If thread sealing
tape is ool available, conven-

tional thread filling compound
may be used. Use thread fill-
ing compound sparingly and
on the pipe only. Do not put
any thread filling compound
on the first two threads, this
prevents any of the compound
from enering the sysem.

Pipe Type

Piping for freon refrigerant
systermns must be type K or L
copper (depending on the ap-
plication). Steel pipe is used
in large installations when
joints are welded and on am-
monia 5y Sems.

Freon Refrigerant
Iustiallationg

For freon refrigerant insialla-
tions, nse copper pipe wih
solder type Riungs where pos-
sible. The use ol screw Lype
fitings should be held 10 an
absolule minumun 10 prevent
freon refrigerants from leak-
ing through.

Copper Tuhing

Type "K" is suitable for
working pressures up to 400
psi. Type "L" is suitable for
working pressures up to 300
psi, Check local requirements
before installation because
some local codes forbid the
use of type "L". Never use
Iype "M"; it does nol have ad-
equate wall thickness o with-
stand Lhe operaling pressures.

Only wrought copper fillings
should be used for freon re-
frigerant piping. Cast fillings
used for water service are por-
gus and nol suirable {or the re-
frigerant service. Exception:
In larger pipe sizes, wrought
fittings are not available. Spe-
cially tested cast fittings are
available to use with complete
safely.

Soldering

When soldering copper tubing
joints, silver solder such as
"CilFos", "Phoson #15",
"Silbond 15", or any solder
that has 15% silver conlent
can be used. Sofr solder
should never be used becavse
its meliing point is 00 low.
Sofl solder lacks mechanical
strength and tends to break
down chemically in the pres-
ence of moisre.

Steel Pipe

Carbon sieel or stainless sieel
pipe can be vsed for relriger-
ant lines but mest be eilher
sand blasted or pickled to en-
sure complele removal of
wax, oil, or olher processiog
films.

Pipe Line Hangers

Hangers and supports [or
coils and pipe lines should re-
ceive careful attemion, Hang-
¢rs must have ample smength
and be securely anchored o
wirhstand any vibradon [rom
the compressor and adeguate-
ly support the pipe fines.
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these insiruciions could result in permanent injury or loss of life.

ad Snl‘eljr_Seclion before this seclion. Failure lo carefully follow "

10. TESTING REVRIGERATION SYSTEM FOR LEAKS

Testing lor leaks assures a
tighi sysiem Lhal operales
without loss of refrigerant.

In order to test for leaks, the
system pressure musi be built
up. Tesl pressures feor van-
ous refrigerants are liszed in
ASA B.9 Code Brochure enti-
Ued "Safety Code for Mechan-

ical Refrigeralion”.

These

pressures will vsually suffice
but check local codes as they
may differ,

IMPORTANT

Po nol pse Lthe compres-
sor to build up the pres-
sure - it is nol designed

Lo pump air.

Serious

overhealing and damage
may resuli.

PriorTo Testi

Before 1esting, follow thess
instrucdons:

1

. IF 1est pressures exceed the

senings ol system elief
valves or safety devices,
remove Lhe system relief
valves or safery devices
and plug 1he connection
duning the test

. Open all valves except

ihose leading (o the aunos-
phere.

3. Open all solenoids by lift-

ing Iheir stemns manually.

4, Open all by-pass armange-

menls.

Oil free dry nilrogen may be
used i0 raise the pressure 1o
the proper level for lesting.

Tesling
When ihe proper pressure is
ataimned:

1

. Tesl [or leaks wilth a mix-

lure of [our paris water and
one parl liquid soap appliad
(o all flanges, threaded,
soldered, or weldad joinls
with 2 ¢gng inch round
brush. A small amount of
glycerine added to Lhe test
solution will srengthen the
bubbles and improve the
solulion.

. Observe the entire joint. If

a leak is presentl, the sscap-
ing gas will cause the lest
solution to bubble,

. Alter all teaks are found

and marked, relieve the
syslem pressure and repair
lealks.

IMPORTANT

4. After all the joints have
been repaired and rhe sys-
Lern is comsidered “tight”,
lest the TIG with refriger-
ant.

5. Atach a drum of 1he proper
refrigerant o Lhe system
and allow the gas to enler
unil a pressure of 5 psig is
reached.

6. Remove the refrigerant
dmm and bring the pres-
sure Lo the recommended
test level with oil free dry
nitrcrgen.

7. Check the enlire system
again for Teaks, using a ha-
lide wrch or electronic leak
delecror. Check all
flanged, welded, screwed,
goldered and gaskert joins,
and all paring Lings on
castings. If any leaks are
found, they must be re-
paired and rechecked be-
fore Lthe sysiem can be con-
sidered Gghi.

IMPORTANT

No repairs should be
made 1o welded or sol-
dered joinls while ihe
system is under pres-
sure.

Never altempt to repair
soldered or welded joints
while the sysiem is un-

der pressure,

Soldered

joinls should be opened

and resoldered.

Do nol

simply add more solder
io s leaking joinl
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Read Safely Section before this section. Failure {o carefuily follow
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11.

Reasons To Evacuale

Refrigeralion syslems operate
best when omly refriperani is
present in the system. Sleps
musi be taken to remove all
air, waler vapor, and all other
non-condensables from the
TIG before charging it with
refngerant. If air, water va-
por, or non-condensables ars
Iefl in ibe syslem, vanous op-
craling difficulties can be en-
conntered:

1. The moistre wili react
with the oil in the system
forming sludge which can
clog passage-ways and
lead 1o lubrication prob-
lems.

2. Air and non-condensabies
will lodge in the condens-
er, decrease the space [or
condensing liquid and
cause the head pressures o
Tise.

3. A combinadon of a mais-
ture andd refrigerant, along
with free oxygen, can
cavse the formation of ec-
ids and ouher corrosive
compounds which could
corrode the internal parts of
the system.

Feilure o carefnlly follow |

Read Safely Seclion before this section,
these instructions could resull in permanent injury or loss of lile,

EVACUATING THE SYSTEM

Helplul Hints

If properly evacuated as out-
lined below, the sysiem will
be axygen free, dry, and there

will be ne non-condensables
1o cause problems lates,

« [If a1.all possible, the piping
should not be insutated be-
fore the evacuation process
is slaried.

» The evacuation should not
be done unless the room
temperature is 60° or higher
{wo allow for proper mois-
ture boil off).

« If free moisture is in the
syslem belore evacuauon
{such as waler collecied in
traps or low places in the
piping}, this can easily be
detecied by feeling of these
iraps and low places. 1f
mpisLre is present il will
condense in 1he low places
and freeze. Il can be re-
maved by gently heanng
the wrap Lhe farthest away
[rom the vacuum pump.
This causes the waler 1o
boil, ihe ice 10 melt, and
the vapor 10 collect in the
next trap towards the vacu-
um pump. Repeal this pro-
cess until all pockeis of
waler have been boiled of[
and the vacuum pump has
had a chance 1o remove all
of ke waler vapor [rom Lhe
Syslen.

Proper Measuring
Insirument

It is not possible 10 read high
vacuums ot low absolute
pressures with a pressure
EAUgE OF MEerCury monomeler.
Use the proper gauge manu-
facwred by McEeod, Stokes,
and Airserco. These gauges
usually read in the ranpe from
20 to 20,000 microns.

High Vacuum Pump

« Use a high vacuum pump
capable of attaining a
blanked off pressure of 10

microns or less.

« Atach (thig pump to the
sysiem and allow il to op-
erate unil the pressure in
the sysiem has been re-
duced somewhere below
500 microns.

= Connect the high vacuum
puimp wnlo the relrigeration
system [ollowing the man-
ufaclorers instructions.

Note:

For best resvlts, connect ihe
pump I the high side and the
low side of the system so thal
the entire sysiem is thorough-
Iy evacnaled.

= (Connecrt Lhe vacuum indi-
CEIOT OT gauge inio the sys-
Lem in accordance with the
manufacturer's instuc-
tions.
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H _RchSal'ety Section before this section. Failure Lo carefully follow

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

A single evacnalion of the 1. Siad the second evacua- For the third evacuation, the
syslemn 15 nol sadsfactory w tion, again allowing Lthe foregoing procedure is again
remove all of the air, water, pump to operate and mduce  followed:
and non-condensables the pressore 1o less Lhan
present. To do a compleie 500 microns. 1. Cperate the pump until the
job, the Iriple evacualion syslem pressure is reduced
method is recommended: 2. Allow the pump ro operate below the 5(H) micron fig-
for two (2) or three (3) ure.
1. When the pump is firse hours.
twmed on, reduce the sys- 2. Allow lhe pump 10 operalc
rem pressure as low as e 3. S51o0p the pump and allow an addinional ssx (6) hours,
pump is able Lo bring ir. the system 10 stand with
this vacuum for a minimum 3. Stop (he system and allow
2. Allow the pump to operate of three {3) hours. 10 sland for approximately
for [ive (5) or six (6) twelve (12) hours art the
hours. 4. Break (he vacuum with the low pressure.
oil pumped dry nilrogen.
3. Siop the pump and isolale 4, Break the vacoum with the
the sysiem. 5. Raise the pressure in the oil free dry nitrogen.
system Lo zero ().
4. Allow it 1o sland at this 5. Aliow the pressure in the
vacuum for another five (5) sysiem Lo come up w
1o six {6) hours. slightly above zero (1)
pounds (drier canridges
5. Break the vacuvm. and moisture indicators
may be insialled in the sys-
6. Raise the sysiem pressure lem}.
up o zera {0) with oil free
dry nimrogen. 6. Evacoale Lhe syslem below
Lthe 500 micron figure and

charge with Lhe refrigerant
being used for the system.
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ad Safely Section before this section,

[

Failure 1o carefully follow
these insiructions could result in permanent injury or loss of life.

12. CHARGING THE UNIT WITH REFRIGERANT OIL

When properly charged, the
o1l level in the compressor
should be visible at the cenler
of the compressor sight glass
{located on hand-hole cover
on the side of compressor).
An oil reservoir is also used
on these unils. The oil level
on the cilfreservoir should be
visible at the center of the top
sight glass. Orher equipment
such as the oil filier or ol
coolers (when used) also re-
quire o1l charge. Therefore,
the oil level in the compressor
and o1l reservoir should be re-
checked afier the compressor
has been operawed. If addi-
lional oil is required, add only
the o1l specified by the manu-
faciuwrer. Use only dehydrat-
ed, wax-[ree, refrigerant
grade oil of suitable viscosily
(refer o Table 3-5).

Periodic

Checks & Records

The above oil check should be
done al slart-up, or after any
service work 1s performed.
Periodic checks should also
be done on a regular basis.
Complele records should be
kepl of any additions or re-
moval of oil 10 1he system.

Reflrigerant Oil

Unless otherwise specified,
the following refrigeralion cil
should be used:

Sun Qil Suniso 3GS

DuPoni symhetic oil, 150
SSU only

+ Texaco Capella Bl
IMPORTANT

« Do not mix differeni
types or prades of
oil.

« Do not over fill with
oil, this is especially
true on the hermetic
{ype compressors.

« Make sure Lhe oil is
fresh and nol contam-
inaked.

0il Quali

If the quality of the oil is un-
known or i5 not clear, Turbo
recommens that an oil test kit
be obrained from a local re-
frigeration supply house.
This will ensure that the oil is
acid free and safe 10 use.

Periodic analysis of oil sam-
ples by local testing laborito-
ries can also derect unusual
build-up of melals or other
contaminanis (which tesult
from wear or olber debris in
the oil) belore they become a
problem.

Table 3-5 Compressor il Charge

CAARIFA COMPAESSORS | SH40/ME | SHeOWEs | SHEOEE | SHI20ME6
= OIL CHARGE {PINTS) 18 21 41 61
ROYCE COMPRAESSORS | CGO4O CGOED CE0a CE120
— DI CHARGE (PINTS} 24 20 32 &0

1/89 Turbo Relrigerating Company 35
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installalions or to a Jocation
away {rom personnel expo-
sure for indoor or outdoor in-
slallalions. Refer 10 Figures
3-13, 3-14, and 3-15.

WARNING

Read Safely Seclion before this seclion.
these instructions could resull in permanent injury or loss of life,

All reliel valves must be
piped Lo a safe discharge
location. Failure to
carefully fellow ithese in-
struclions could result in
permaneni injury or loss
of lile.

All relief valves are lagged
with the above or a sipular
WaIning.

Do nol attempd to add refriger-
ant w lhe system before pip-
ing all reliel valve connec-
lions,

ANSI/ASHRAE 15-1978
code permils a maximum back
pressure through the reliefl
valve discharge piping of 25%
of lhe inlel pressure while the
device is discharging at rated
capacity. Based on the set
pressure and capacity of the
relief device, the maximum
length of discharge piping can
be calculated using Lhe [ormy-
ta:

L. =9P2d2 = f DL,
2

where:

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

P = 0.25] (relief valve pres-
sure sewangy x 1.1 +
14.7)

RELIEF VALVE DISCHARGE LINE
FIELD PIPING TO AREA ABOVE

Failure io carefully lollow

_/f_'l

d = intemal diameter of dis-
charge piping (or tub-
ing), in inches

C = minimum required dis-
charge capacity, in
pounds of air per minule

F= L&lorR-22

F= 035 lor ammonia

D = ouside diameler of ves-
sel in fecl

L =length of vessel in feat

Turn to next page for example
problem,

NEFIRAL WORKING AFLEA
2 .
AIRCOOLED
CONDEHSER
/ HELIE I-\
VALVE

C

RECEIVER )

151 B3-0d1

Figure 3-13 Typical Air-Cooled Condenser Heliel Valve Field Piping
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Read Saflety Section before this section. Failure tu-carefuliy follow
(hese Instructions could resull in permanent injury or loss of life.

Example:

TIG 215CE uses a 12 3/4" diameter x 48" receiver.

Design relief pressure is 350 psig.

Refrigerant is R-22.

Therefore, C=f DL = {Lﬁ}(_lziiz&} (%} = 6.8 pounds of air per minute.

A 12" x 3/4" (inler x ouiler) pressure relief valve rated at 41.6 pounds of air per minute is used.

Maximum discharge piping length:

L= 9p2d3 = (9) (9,985) (0.38) = 46.1 feet
1602 (16) (46.24)

where:

P= 0.25[(350) (1.1) + 14.7]1 =999
PZ= 9,985

=  0.824" (3/4" sch40 pipe)
d¥= 0.38

= 6.8 pounds of air per minute

C2= 4624

Therefore, 4 3/4" scha pipe is completely adequate for normal installations with relief valve dis-
charge piping less than 46 feet long, If longer piping is required, a larger size piping would be re-
quired.
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these instruclions could vesult in permanent injury or loss of life.

Read Safely Section before this seclion, Fai_lu_re to cnreful_ljr=l‘ulluw :“

FIELD DISCHARSE PFIHO

TO CUTEGE (BY QTHERS)
e
Er w ] e
; CDN;;:ELLE!J
WATER-COOL ED ///
CONOENSER %
]
%
7
/ OLTSIDE
]
]
7
]
[ %
%
] ? -
?f//f//.///'////////’/////f/////l//////é=§zr?"*’“;,si'~"--"’ g

Fipure 3-I14 Typical Indoor Installalion Reliel Valve Piping

| b

DESCHARGE AT HEIGHT
T3 PREVENT DIRECT

o

[HSCHARGE ONTO
PERSOMMEL AELOW

—
L
O=C

=4

TETIG-B42

CORRECT INCORRECT

Figure 3-15 Correct and Incorrect Reliel Valve Discharge Piping
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+ The receiver must have
sufficient capacity (o hold
all of the liquid refrigerant
in the system which must
be returned 0 the receiver
when high ambient condi-
lions are encountered.

Note:

If the receiver is 1oo small,
liquid refrigerant will be held
back in the condenser during
the high ambient condirions
and excessively high dis-
charge pressures will be en-
countered,

IMPORTANT

Sufficient relrigerant
must be in the system to
permit the winter control
io operate salisfaclorily
and wmainiain a liguoid
seal on Lhe receiver.

Yalve Functions

Valve "L"
{(Upsiream Regulalor)

Valve "L" (focated inhe con-
densawe line from Lhe air
cooled condenser to rhe re-
ceiver) is the modulating type.
[1i5' spring lension is set so
lhat a minimum pressure in
the condenser is required be-
fore valve "L" will begin 10
open. Any increass in pres-
sure opens valve "L" more,
penniting more condensan: 10
pass into the receiver. If the
spring tension is increased (by
clockwise adjusiment), a
higher pressure will be re-
quired to open the valve. If
the spring tension is decreased

{by counlerclockwise adjust-
menl), a lower condenser
pressure required. Valwe "L"
is set a1 the faciory {on 5CA
models) to aopen al 180 psig
for R-22 which should permil
satisfaclory operalion. If a
field adjustment is required
and Lhe condenser pressure
does not vary with the adjust-
ment, this indicales a shorage
of refrigerant in the system.

During start-up, when the
condensate in the condenser
has been exposed to a low
ambient air lemperalure, it is
cooled down below the (em-
perature corresponding o the
exisling condensing pressure.
The pressure in Lhe receiver
needs o be raised 10 a point
that comesponds 1o the pres-
sure Tequired for proper oper-
alion of the thermo expansion
valve. This is accomplished
by permitting hol discharge
gas o bypass the condenser
and enler the receiver through
valve “G" 10 mainlain pres-
sure until the condenser
WATMS Up.

Yalve "G"
{Downstream Regulator)

Valve "G" is a2 modulaling
valve thal acts in reverse so
thal the spring tension opens
the valve o admit hot gas.

Valve "G" remains open until
the pressure {t=mperatums) in
the receiver rises Lo Lhe sel
point and then closes. Valve
"(3" is preset at Lthe faclory W
close at 160 psig for R-22. If
a [ield edjustment is required,
a clockwise adjustmenl in-
creases Lhe spring lension. A
higher rise in pressure 15 ob-

62 Turbo Refrigeraing Company 3/8%

Read Safety Seclion before Lhis seclion. Failure Lo caﬁt‘ullr follow
these instruclions could result in permonent injury or loss of life.

iained before the valve closes,
shurting off the hot gas flow
inta the receiver. A counler-
clockwise adjusiment would
permil the valve 1o close ar a
lowver pressure.

Yalves "L" and "G"

When adjuosting valves “L"
and "G, a certain differential
in pressures (approximately
20 psig) must be maintained
lo insure enough of a differ-
ence belween discharge pres-
sure and receiver pressure 5o
thal hot pas will enter the re-
ceiver when required.

When Lhe syslem is nol in op-
eration, no relngerant gas will
enter the condenser. Eventlu-
ally the pressure in 1he con-
denser will 8rop to 4 paint that
corresponds to the ambient air
remperanire. During this peni-
od, there may be a large dif-
ference berween Lhe pressure
in the warnm receiver and the
cold condenser. The service
for which valves “L"“ and "G"
are designed does nor require
them Io be gas light. Dunng
this shur down perniod, il is
possible for refrigerant gas 10
escape from the high pressure
in {he wanm receiver through
valves "L" and "G" back inio
condenser (because of low
ambient a1 a low pressure}. A
check valve "LC" is placed in
Ihe drain to prevent migration
of e liquid back 10 the con-
denser. This lowers Ihe pres-
sure in the receiver making il
impossible for the thermo ex-
pansion valve 1o open when
the unir calls for refrigeration
BEain.




Read Safety Section before (his section. “Failure (o carefully lollow
these instruclions could resull in permanent injury or loss of life,

Yalve "LC"

To prevent the escape of gas,
a check valve ("LC™) is local-
ed in the Line which feeds the
recciver. This valve is gas
Lght and must be mainlained
as such.

Yalve "LD" is also a check
valve which musl be installed
in the discharge line as close
(o the compressor as possible.
Vatve "LD" insures that no
gas m the condenser will mi-
grate to the compressor head.
Refer to Figure 3-16 for valve
arrangemendl.

Alternate Head
Pressure Controls

Fan Cycling

On some models, a pressure
swilchies) 18 used 10 cycle 1he
fan{s) on and olf in responss
lo an increase or decrease in

discharge pressure.  This
method reduces the relrigerans
charge by eliminating the need
to flood the condenser coil. It
is generally limired 10 applica-
lions nsing condensers wilth
several fan motors, allowing
several capacity reduction
steps. Under certain condi-
tions, tapid cycling of the
fan{s) may resnll when nsed
on models with only one ¢r
two fans.

¥ariable Speed Motor
(VSM) Controller

A vanable frequency solid-
slale controller is used o vary
the oulput RPM of the con-
denser fan motor(s). A pres-
sure differential swilch is used
to signal the controller 10 1n-
crease or decrease the molor
speed [rom O 10 100% 10
mainfain the pressure sel

poinl.

The ¥5M controller eliminales
the need for flooding the con-
denser col! thus reducing the
refrigeran) charge and receiver
size.

VSM conmrollers can also be
used with single or mulliple
Fan molors and mainlain a
steady pressure control (ie,
eliminales sudden reducrions
or increases in airflow asso-
cialed with cycling the fan on
and off).

Sece Figure 3-17 for Lypical
piping with fan cycling or
VSM conmrols. For the 1ype
of head pressure cantrol used
on a untl, refer o the manual
cover sheei.
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Read Safety Section before this sectlon. Failure to carefully follow
these instructions could resull In permanent injury or loss of Yife.

COMPAESSOR

LD WALVE
o adl S
—

RECEWER
" H = MINIMUM HEGHT (38)

Figure 3-16  Typical Air-Cooled Control & Winter Control Valve Piping
{Flood-Back Method)

TETIG-R0E

AR FLOW

t 1t
o 1N kg )]

COMPRESSCOR

WMULTIPLE FAN
AIR COOLED
CONDENSER
X
FITCHDOWN ?
SAFETY ~HOTRAPS VEM
RELIEF CONTROLLER

VALYE
LU \
T
SYSTEM V
( RECEIVER

Figure 3-17  Typical Piping for Fan Cycling or
Variable Speed Fan Motor (V5M) Controls

TSTHE-410
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d Salely Seclion before this seclion.

Failure to ca_rel‘ully follow "

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

15. EVAPORATIVE-COOLED CONDENSERS

Mounting

Evaporalive condensers sop-
plied with TIG SCE models
are based on 78°F design wel
bulb and 95°F condensing

(181.8 psig). The condenser
is mounted on a common base
frame with the evaporaloer sec-
tion. A receiver is mounted
on the same frame (below the
condenser oullet) a distance
thar ensures free flow of the
liquid from the condenser lo
the receiver without traps.

Pitch the drain line down from
the condenser to the receiver.

Conltrol of the evaporalive
condenser fan{s) and warer
pump 15 wired into Lhe unit
control panel.

i n ni

Self-contained evaporative-
cooled (SCE) models are fur-
nished with a properly sized
condenser to rgject the otal

SRS S S~ W

heat of rejection (THR) of the
evaporawor and Lhe heat of
COMPpICSsion. A Ieceiver, 150-
lation valves, safety relick
valve, and head pressure con-
trols are supplied. The piping
and wiring are faciory in-
stalled.

For ramote evaporative-cooled
(SCER) models, all of the
abave i available as an oplhion
for field installarion and pip-
ing ko the evaporator. Motar
starters for the pump and fan
molors can also be provided.

Head Pressure Coolrol

Two types of head pressure
control are used on TIG unils:

}. Variable speed fan motor
control {VSM).

2. Flood-back control.

Reler to Figure 3-18.

A

Y5M Controls

A solid stale variable frequen-
cy conslant rorque drive moni-
lors the pressure al the inlel w
Lhe condenser. This signal is
durected 10 the frequency con-
trol to adjust the fan motor
RPM either up or down 1o
mainiain the pressure at 1he sel
point.

A differential pressure switch
with two (2) SPST switches
is used 1o sense the discharge
pressure.

1. As the pressure reaches the
upper sel point, the swich
contact closes, sending a
sipnal to the conmoller to
increase the fan RPM.

2. As ithe pressure falls back
below the sel point, the
controller holds the RPM
conslant.

3. If the discharge pressure

1

PAESTLIAE
SMITCH
CONTROLLER

ELLIZER LINE
\. PRESSUAE SERLEHS
LIKE 14- ENE|CEEAE
WGHD{MH/-'E
RELIEF / -1
VALVE

WATEH PLRY

EYiPOARTIVE
CONEMSER

TETHEAR

CONDERIEER FAR: MOTOR

HOTE THE SENSIHG LIME FOR THE YEM PAESEUAE FWITEH GHOULD ALAD BE PTTEHED DOAM TO FREVENT TRAPPIN OF LI R OIL INTHE LINE

Figure 3-18 Typical YSM Coniroller Insiallation
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Read Safety Section hefore (his section

these insiructions could resull in permanent injury or loss of life

ion. Failure to carefolly follow ||

falls below the sel point of
the lower swiich, the con-
tact of this switch closes to
signal the coatroller to e-
duce the fan RPM, allow-
10 the pressure to eitbher
raise or hold steady.

The above seguence conlinues
maintaining the discharge
pressure beiween the 1wo set

poInLs.

On S5CE models, the pressure
swirch serings (although they
are [actory set) should be
checked and adjusied as re-
quired during start-vp.

Adjusiment

The discharge pressurs can b
increased or decreased by
changing the setling of the
lwo pressure swirches.

ﬁ._ SROT SWITCHES
O O
O (0]
O (o]

| SENSING PORT

ADJUSTRENT SCREWS

144" NPT CORNNECTION

Using a screwdriver, lumn
both adjustment serews clock-
wise o raise the pressure and
counterclockwise to decrease
the pressure.

By adjusiing both adjusiment
screws the zame, the differen-
lial beltween the switches is
maintained. The diflerential
shoutd be adjusted only if 1he
pressure varialion exceeds
é 21—;6 psig. Refer to Figure

Flood-Back Conirols

Refer to step 14. "Air-Cooled
Condensers” on page 61.

b R I
&
B At
C} O
LEJ_: :
Lo}
IMEICATIMG LIGHT S E

Figure 3-19 Dillereniial Pressure Swiich
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YSM Controls vs
Elood-Back Conirols

Flood-back controls are used
on smaller systems where:

* Ihe sysiem refrigerant
charge is relatively small,

+ edequate elevadon between
the condenser cutler and re-
celver is available 10 pre-
vent the liquid refigerant
from slacking in the con-
denser during operations
when flood-back is not Te-
quired.

Flood-back controls require
hipher refrigerant charges and
larger receivers.

VSM controls are more pract-
cal on larger sysieins 10 re-
duce the refrigerant charges.

Noles:

1. Cycling Ihe condenser wa-
2T pump is not recon-
mended due to scale build-
up on the condenser coils
{caused by the esidue of
solids 12l on 1he tubes b
evaporacion of the walcr{

2_ Ia some low ambienl con-
didons, it may be praciical
Lo drain the condenser wa-
ter swnp and operate the
condenser as an air cooled
condenser (this does not
contradict note #1 hecanze
the coil is not allemarely
werted and then dried).

3. Sump healers or indoor
sumps should be consid-
ered in instaliations when
lhe syswem is operared fre-
quently in low ambient
condintons,



Feilure to carefully lollow

Read Salety Seciion before this seclion.
these instructions could result in permanent injury or loss of life.

Diff ial P

Switch Specilications
(VSM Coniroller Inpul)

Pressure Range
0 10300 psig

Prool Pressure
350 psig

Swiich Qulpul
2 SPDT swilches

Electrical Raling
15 amps
125/250/430 VAC resistive

Approvals
UL
CS5A

Temperature
Operaling Limits
—40°F 1o 160°F

Accuracy
1% of adjuslable range

Enclosure
NEMA 4 cast aluminum

Weighl
Approximalely 3 pounds

Yariable Speed Motor
Conttoller Specificall
Power, Input - Vollape

208, 220, 230, 240 VAC
(LY switch position)

380, 415, 440, 460 VAC
(HY swicch posilion)

Power, Input - Phase
3-phase

Power, Input -
Frequency
50 aor 6 hertz

Power, Oufput - Voltage
208, 220, 230, 240 VAC
(LY switch position)

380, 415, 440, 460 VAC
{HY switch posilion)

Power, Oulput - Phase
3-phase

Power, Quiput -
Frequency

30, 50, 60, 75, 90, 100, 120,
180 herlz can be selected.
Standard swirch setting is 60
henz.

Power, Output - (VSM)
Amp Capacily

Model YOORODAOD — 8 amps
Madel VO1200A{) — 12 amps
Muodel VO1500A00 — 15 amps
Model VO2200A00 - 22 amps
Model V03200400 — 32 amps
Model V04200A00 — 42 amps
Mode]l YO46G00ADD — 46 amps
Maodel VOSD00ADD — 60 amps

Power, Oulput -
Temperalure Operaling
Limits

32°F o 104°F

Power, Ouiput -
Temperalore Slorage
Limils

—4°F 10 140°F
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Read SaEly Section before this section. Failure lo carefully follow
these instructions could result in permaneni injury or loss of lile.
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Head Salety Seclivn before this section.
these instruclions could result in permanent Injury or loss of life,

Failure to carefully follow |

16. WATER-COOLED CONDENSERS

Mounting

Weler-cooled condensers sup-
plied wirth TIG 5C moedels are
mounted on a commen base
frame with the evaporalor.
The condenser is located on a
siructoral support dirscdy
above the moror/compressor
assembly. A compressor dis-
charge ling is piped 1o the con-
denser inlel and a liquid line
connection is piped 10 the eva-
porator.

i ndifi

The seleclion of a waler-
cooled condenser 18 dependent
on the evaporalar load, refrig-
erant used, the source and
tempearature of the cooling wa-
ter, the amouvnt of waler circuo-
lated, and the desired operat-
ng pressure,

All SC condenser seleclions
are based on 1he following
conditions (for R-22):

— 85°F water enlering

— 95°F water leaving

— 105°F sauraled condensing
lemperature, SDT
(210 psig)

— }0°F saturated evaparator

THR {lotal hear of rejection) =
(evaporator load at 10°F SET
and 105°F SDT in BTUH) +
{(heal of compression i
BTUH)

Example:

TIG 165C with SH60 compressor

Compressor capacity @ 10°F SET and 105°F SDT =31.5 1ons

= 378,000 BTUH

Compressor BHP @ 10°F / 105°F = 47,4

THR = (378,000) + (47.4) (2.545) = 498,633 BTUH

Tower gpm = (THR + 15,000 BTUH / tower ton) (3.0 gpm /
tower ton) = (498,633 / 15,000) (3.0) = 99.7

= 100 gpm

Equipment

Self-conrained water-cooled

{8C) models are furnished
wilh 8 properly sized con-
denser to reject the THR (total
heat of rejection) of the evapo-
rator and the heat of the com-
pressor, A safety relief valve
and isolation valves for 1the in-
ler and oudet are also provid-
ed. Piping and wiring of the
components are faclory in-
stalled.

Oplional water regulating
valves for head pressure con-
trol, cooling 10wers, and cool-
ing lower pumps can also be
supplied,

YWalter Trealment

For maximum operaring effi-
ciency and equipment life of
Ihe condenser and cooling
1ower, Turbo recommends
thal a local water lreatment
supplier be consulied 1o ana-
Iyze 1he water system to be
used,

Fouling caused by scaling re-
sulls in high hear pressure,
higher operating cosl, and
lower capacily.

Operation

Superhealed discharge gas en-
lers the shell side of the waler
cooled condenser. Water is
circulaied through the mbes 1o
remove Lhe heat from te gas.
The amount of surface area in
1he condenser, Lthe flow raie
(gpm) of the water, and the
lemperature of the water enler-
ing the condenser are all sized
lo remove the heat of com-
presston and the heat ab-
sorbed by the refrigerant in
the evaporator and converts
the gas back to the liquid
phase at the condenser pres-
sure, Shell-and-tube (hori-
zonlal) condeasers are used
for this purpose.
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Read Salely Seclion before
these instructions could res

A typical water cooled sysiem
operates as fellows:

For a system with:

» 'Waler-cooled condenser

s Pressure-actuaed waler
regulating valve

« Cooling tower with fan cy-
cling thenmostat

» (Cooling tower pump

» Low discharge pressare
swilch

1. A switch sensing the dis-
charge pressure closes at
150 psig to start the cool-
ing tower fan and pump
(starters, pump, and cool-
ing tower are all optional
equipment).

2. The water pamp runs all
1he lime (i.c. do not cycle
witler purnp on and off).

1. As the Waler EEmperature in
the cooling tower sump
reaches the set point (usu-
ally 80-85°F) of the ther-
mostat, the contacts close
to energize the cooling
tower fan motor magnetic
starter. The fan runs until
\hie rernperature of the wa-
ter drops below the diffe-
rential of the thermaostid
and the contacts open o
yam she fan off.

4. The water flow through the
condenser is controlled by
4 pregsure actuated water
regulating valve that modu-
lates open or closed in re-
sponse to the discharge
pressure, Water regulating
valve kits are also options
available from Turbo. As
the discharge pressure in-
creases, 1he waler regulat-

—_———
this seciion. Failore {0 carefully follow

plt in permapnent Lnjury or loss of lile.

ing valve opens 10 INCrease
the water flow through the
condenser. Conversely, as
the discharge pressure
drops, the valve modulates
closed to reduce the water
fiow.

Notes

As the water temperaturc
available from the cooling
tower increases, the flow rate
through the condenser must
also increase to maintain the
desired pressure sefting,
Therefore, for the conirols 10
work properly, the settings of
both the water regulating
valve and cooling tower sump
temperature thermostat must
both be properly adjusted.

5. The setting of the water
regulating and the resuling
discharge pressure can be
changed by tumning the ad-
justing stem located on the
top of the valve clockwise
to raise the pressure and
counterclockwise to reduce
the discharge pressure. By
tusning the valve in, the
spring in the bonnet is
compressed, requiring a
greater discharge pressure
1y move off its seat, thus
allowing the water flow 10
decrease. As the siem is
turned out, the compres-
sion of the spring is de-
creased and the force re-
quired to open the valve 15
also decreased. Thus, wa-
ter flow through the valve
increases and the discharge
pressure is lowered.

Refer to Figures 3-20 and 3-
21 for typical water-coaled
condenser piping and wiring.

(reneral {nformation

1. The ¢hell-and-tube con-
denser used is also used as
a veceives to hold the sys-
tem refrigerant operating
charge when the unit is
pumped down (1.¢. a sep-
apate receiver is not re-
quired).

2. A safety relief is provided
on each condenser. Refer
to step 13. "Refrigerant
Charging" on page 57 for
guidelines on relief valve
venting.

Winterizing

Ambient temperatures can af-
fect many of the elecironic
controls in the VSM control
paneh. In general, the dev ices
Turbo uses operate properly
in temperatures between 32°F
and 140°F. In operating am-
hients under 40°F, Turbo rec-
ommends that a source of heat
be available in the control pan-
el 1o maintain a empesalure
above 40°F. This will ensure
continuous, reliable operation
of all components (even in se-
vere applications*). A winter-
izing kit consisting of a heat
spurce and control thermostat
can be provided as a factory
installation or as a retrofit (o
existing control panels.

* The control panel winteriz-
ing kit is designed for
equipment operations in
ranges from 010 40°F.
Consult Turbo for equip-
men operations in condi-
tions below 0°F.

n-................................‘.l'....
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Read Safety Section before Ihis seclion. Failure to carefully follow
these instructions could resull in permanent inJury or loss of life.

-
Y 7 DISCHARGE LINE
]
RELIEF YALVE '
\ : SENSING LINE TO COMPRESSOR
GAS I : DISCHARGE PORT
"ﬂ? ,
' WATER AEGULATING VALVE
WATER COOLED : 2
CONDENSER §
|
. .
I
: [* ReruAN waTERTO
X COOLING TOWER
LiGuID TO '
SYSTEM '
]
' \wnrsn LNE
EY TUREKH et T0 CONDENSER
UNLESS OTHERWISE
SPECIFIED
4 |
ALL OTHER [TEMS
SHOWN IN THIS SKETCH
ARE OPTIONAL
{ i |
LY
LY
b
s —_—
\ COOLING TOWER Al LW
b —
\
; FLOAT VALVE
e e S SR R - I MAKE-LIP
COOLING TOWER PUMF WATER
g ~—a(OH - CONNECTION
SUMP WATER TEMPERATURE THERMOSTAT /'
Figure }-20 Typical Water-Cooled Condenser Piping
Insiallalion Operatling Sequence differental seiting of the cher-
moslat, Lthe contacl opens Lo
All compenents are faciory in-  As the control panel lempera-  tumm off the healer. The ther-

sralled and pre-wired.

lure drops below the ser poinl
of 40°F, the contacts of CPHT
thermostat close o energize
the panel heater ¢oil. As the
lemperalure rises above lhe

moslal continues o0 mamntain
the inlerior temperatre above
40°F. Refer w Figure 3-22,
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Figure 3-21 Typical Wiring for Waler-Cooled System

2

L1 L
N M
CPHT
CPH
CONTROL PANEL HEATER
Sel al 40°F

/s  CONTROU PANEL 'S
L1 HEATER THERMOSTAT L

Figure 3-22 Conltrol Panel Winierizing Wiring
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Read Safety Section before this section. Faiun.a to carefully [oltow
these instructions could result in permanent injury or loss of life,

& i d OPERATING INSTRUCTIONS & & &

This section describes the T1G
1Icé penerator operating se-
guence and wthe [unciion of the
ice generalor components and
control panel! components.
Operation hints are provided
for sale, elficient, and reliable
gperation of the equipment.
Ouly standard fealures are dis-
cussed in this secuon. For
optional feawres and accesso-
ries, 1efer 10 seciicn 8 on page
104

Conlrois

All TIG models operate in the
same basic way and conurol
panel components are the
same excepl for size (larger
magnelic starters, crc.). Each
panel conains:

= programmable controller

» magnetic starter for the
- COMPressor
- waler pumpds}

- harvest screw(s)

= Magnenc molor stader for
evaporator condenser fan
and pump (where applica-
ble-SCE models)

+  mMagnelic molor staner or
[an(s) on air-cooled con-
densers (where applicable-
SCA models)

» water pump(s)
harvest screw

= any other controls required
Tor normal operation.

Note:

Conlrols necessary for com-
ponents used 1o distribule the
ice 10 points of use are not
fumished by Turbo.

n Pan

The conirol panel door con-
1ains:

»  keyed masier conmal selec-
lor switch "on/of”

« 1wo 10-amp control circuit
breakers

+ resel burtows [or the mag-
netic staner overload relays

»  waming labels

+  daa namepline

= emergency stop buton.

Refer to the Salety Seclinn on
page 11 for a lisuing of all
warning labels that should be
on 1he coatrol panel door. I
any labels are missing, conlact
Turbo immediately 10 oblain
the missing labels. Think
SAFETY!

Note:

The serial number on Lhe data
nameplaie should be refer-
cnced when inguiring about
the conlrols. A lile is main-
taincd under this secial num-
ber Lo ensure that all informa-
tion requirted Lo assist you
with priblems can be hapdled
quickly and accuraicly.

WARNING

The keyed selector
swilch is nol a scrvice
disconnect. Lock out
elecirical power lo con-
irols before performing
service, Have a quali-
fied electrician perform
all service. Failure to
carefully follow these in-
structions could resull in
permanenl injury or loss
ol life.

Keyed Seleclor
Switch « ON/OFF

A tw( posilion cam operated
swilch wirth a normally closed
(NC) contact block and a nor-
mally open (NO) contact
block are provided Lo inpt a
signal fo the programmable
conunller. These signals ini-
nate the logic required 1o stan
the ice generator, and Lo &rmi-
nale ice production. Turning
the selecior swilch 1o the "off"
position initiales a shutdown
sequence that includes pump-
down of the system refnger-
ant charge into 1he receiver or
combination  condenser/
receiver. Actual lenmination
ol operation occurs when the
low pressure safely swilch
Qpens at & preses suclion pres-
sure.
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Emerpgency Stop
Push Button

A large, red, mushroom head
push button with a normally
closed comact block is localed
on the control panel door and
1s wired into the main control
circuit wiring. If immediare
1ermination of operation is re-
guired, the push button ig
pushed in. This cuts off the
single phase control circuit
power and stops all electrical
devices located within the unit
in¢luding compressor crank-
case healers, and oplional
winlenzing controls.

WARNING

Never use Lhe emcerpgency
slop button as a service
disconnect. Failure to
carefully follow iLhese in-
structions could resull in
permanenl injury or loss
of life.

e

To resmart, the push bulion
must be pulled oul, Belore
TESCtling:

» Turn the keyed swich 1o
the "off" position to pump-
down the system before re-
starting to avoid slugging
the compressor with liguid
refrigeranl.

« If the sysiem is off for over
30 minures, allow the
crankcase healers 10 wamm
up the compressor crank-
case before reslanting,
{Refer 1o compressor man-
ufaciurer's specilicarions,)

= If the emergency stop was
used, delermine why and
take aclion 1o correct.

Control Circuil Breaker

A 10-amp circuit breaker is lo-
cated in each leg of the single
phase control circuil power to
the conteol panel. On panels
using control circuil swep-
down transformers, Lhe circuit
breakers ere localed on the
secondary side of the rans-
former. Separate circnil
breakers (by others) are re-
quired for the transformer and
elecrical panel service.

Control circuit overloads or
shorls can cause the breakers
1o trip. In the ripped mode,
the circuit breaker “reset”
pops up. Resel i3 accom-
plished by pushing the "resel”
bunon in. Belore resening:

+ Have a qualified elecrrician
check all components in the
electrical panel and on the
machine to determine the
overload canse. Correct all
delects or problems imme-
dralely.

«  Never by-pass the circun
breaker protection.

Magnelic Starlers
With Melting Alloy
Overload Relay

Each elcetrical motor used in
the ice peneralor is provided
with @ magnetic starter 1o start
and stop each motor. Each
starter contains an overload
relay (meling alloy Lype) 10
protect the motor {rom over-
Inads.
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Failure Lo carefully follow

Read Safety Section before (his section.
these instruclions could result in permanent injury or loss of life,

Overloads produce high am-
pere Lhat exceed 1he raving of
tha melting alloy overload
causing it 1o produce enough
heal to open a circuit in the
overload relay. The wiring of
the starter coil is connecied in
series with Lhe overload relay.
As aresult, the starier wil! de-
energize when the overload
telay contact opens.

A reser mechanism is locared
on lhe overload relay and a
push button is on the control
panel deor lo operate the
"resel” mechanism on the
srarter overload relay,

WARNING

» Have a qualified elec-
trician delermine the
canse of (he overload
before reselling.

* Never bypass Lhe
overload relay,

» Never use an overload
size larger than the
size specified by the
[aciory.

Failure Lo carelully fol-
low ihese Imnstructions
could result in permanent
injury or loss of life.

Three melting alloy heaer ele-
ments are faclory sized and
supplied 10 mawch the mowor
horsepower and voltage.

All magnetic siarlers are sup-
plied with dual voltape/dual
frequency coils (115 or 230
VAC; 50460 hertz),




“ Read Safely Scction before this section,

Failure to carefully (ollow
ihese instruclions could resull in permanent injury or loss of life.

Auxiliary interlocks are
mounted on the magnelic
stariets to control auxilisry
operations (1.e. the compres-
sor crankcase heater(s) 15 in-
terlocked 10 the compressor(s}
motor starers. The normally
closed inwerlock 1urns the
crankease heater{s) on when
the comnpressor 15 oft),

Addiional anxiliary inerlocks
can be provided. Consult
Turbo for inflormanon.

Programmable Conlrolier

A UL lisied programmable
controller {PC) 1% used o con-
trol the operating sequence of
the unii. The PC consists of:

v power supply

- ceamal processing unil
(CPL}

« inputfourput macules

(1/O}.

Each elecmical device or group
of devices is connecezd 10 an
/O contact.

Standard inputs include:

master cotrol switch
safety circuil

water pump interlock
harvest screw inlerlocks.

Outpus include:

each elecimical molor

» liquid (refrigerant) solenoil
valve

+ hol gas solenoic valves.

Additional [/Os can be provid-
ed [or renwne equipment oper-
ation (ophional).

All icemaking, harvesi, and
Lme delays are programmed
inio the PC. Certain 1ime and
time-delay preseis can be easi-
ly Feld adjusted through the
PC programmer pad supplied.

A keyed swilch is located on
the PC programmer to prevent
uniulhorized access or chang-
es [0 either the program or
presel lime and counler val-
ucs. The PC programmer
may also be removed when
1ok in use.

Eleciric Motors

Standard, open, drip-prool
23044604360 motors are nsed
lor the COmMPIEssOr, WALer
pump, and harvest scrow.

Oplional 208 or 575 voliage
motors are avallable for 60
hertz systems and 50 henz
frequency is also available.
Each moior is bouom wired 10
a magnetic saner al the lacto-
ry, Slarier 1op wiring (incoms-
ing power) and mowor discon-
nects abdfor clrocuil breakers
should be furnished by others
to meel all local elecurical
codes,

itial_Start-U
Checklist

After the initial starl-up proce-
dure has bheen compleled, the
following star-up, refrigera-
tian, harvest, and shutdown
sequences are typical. Each is
described below.

Start-Up Sequence

The following siari-up se-
quence is typical for TIG
models:

1. The keyed masrer conmol
switch (MCS) is umed 1o
the "on" position.

2. ‘Through the PC, a signal
encrgizes the refrigerant
liguid solenoid valve for a
prescl fime inlerval,

3. With the liguid solenoid
open, the refrigerant
chorpe enters the sysiem
causing the pressure 1o
rise above the low (evapo-
ralor) pressure salery
swirch seling.

4. IF all oher safely switches
are in a "non-trip” slatus,
the compressor molor and
WALST PUP MOLOT ener-
gizes and the hiquid solen-
oid remaing open.

3. All sectinons are in the re-
frigeration mode.

6. Aflera presel dme, a de-
[rosl sequence is initialed.

Nole:

The reirireration ime which
controls Lhe ice thickness can
be easily and quickly adjusted
through the PC programmer.

If the unil Falls 1o start, refer
to lhe Trouble-Shooting See-
fion on page 81.
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Typical Defrosi
Sequence
A defrost sequence is staried

to remove the ice from a
group or seclion of plates.

1. The PC rums on the har-
vesl screw conveyor., 1T
the harvest screw does nol
slarr, 1the unil will amo-
makically shul-down 10
prevent an ice boild-up in
lhe ice discharge shide.

2. A pilot solenoid valve
(PS}is energized to sup-
ply hoc gas 10 a gas pow-
ered check valve located in
the evaporalor suclion
line. Thas isolates the eva-
peralor in defrost

3. Atthe same time, a hot
gas solenoid valve (HG)
1s energized o inmoduce
hot gas inio Ihe evapora-
tor. This results in an in-
crease in the evaporaror
pressure and emperalure
(pressurefiemperature rela-
ticn of the refrigeranc).

4. Sub-cooled liquid pro-
duced by the section in de-
frost is metered 1o Lhe re-
maining seclions in
relrigeration.

lle:;utl_Sal‘azl}r Section before this section. Failure io carefully follow
ithese insiructions could result in permanent injury or loss of life.

3. The following conditions

produce a plats lempera-
ture high enough 1o elimi-
nate the bond between the
ice and the plaie:

- the remmoval of refrigera-
lon effect {isolanon of
Lhe evaporalor section)

- the addigon of hot gas

- the heatin lhe water Lhat
connnues 1o flow over
the section in defrost

- the melering of liguid to
the sections n refrigera-
lion.

&, The ice falls from the
plates into the ice slide/
harvest screw which
breaks the shears of ice
into fragments.

7. Water s drained from the
ice through the perforaed
harvest screw trongh. (A
dry out section is provided
prior 1o the ice discharge
opening located outside
the machine.)

8. Aller a pre-set harvesl
lime, the hol gas solepoid
angd pilot solenoid are de-
energized and the seclion
i3 retumed 1o the reldgera-
lion mode.

Naole:

The harvest screw run lime i3
adjustable o allow complerc
removal of all ice after the har-
vesl sequence, Faclory preset
al 60 seconds.

Each section gocs through the
same sequence, The sequence
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conlinges untel either lhe MCS
swilch 18 turned "off”, or an
oplional bin-level switch
opens 10 indicale that the ice
slorage is full, or a safety
switch trips.

Tvpical Waler Sysiems
Make-Up Waler Circuit

t. A ball valve is provided in
the make-up warer line 1o
shut off water for extend-
ed time perieds,

2. Waler for producing Tuar-
bo ice enters the TG unit
through the make-up wa-
ter connection. The make-
up waler is screened
ihrough a straner before
entering the TIG unit 10
help screen out solids.

3. The make-up waier goes
into the waler lank by way
of a mechanical float
valve. The float valve will
shur off when the level of
make-up waler in the 1ank
reaches the proper heighe,
Waler level 15 edjusiable
by raismg or Jowernng the
Noar valve.

Helplel Hinl:

A solenoid valve may be in-
stalled in the make-up waler
line if the unil is off for ex-
lznded dme periods.

4, The water is distributed
throughout the warter tank
by a make-up waler head-
er.



Read Safely Seclion before Lhis section.
these instruclions could result in permanenl injury or loss of life.

Pump and Waler
Disiributor Circuit

1.

The warter 18 drawn [rom
the 1ank and pumped 10
the warter distribution
header through a flow
control (ball) valve. The
ball valve can be adjusied
1o obtain a vniform Jow
o the warer distriburion
pans wilhoul excessive
splashing.

The waler disuibution
header evenly [lls the wa-
ter disuibution pans.

. The waer diswibulion

pans allow a thin film of
WREET [0 Tun over boih
sides of the evaporawr
plates. As the water and
evaporator reach the prop-
r lemperalure, ice begins
1o form on Lhe plae. This
waler runs conlinuonsly
while the machine is in
operalion.

A check valve is insalled
in the pump discharge line
10 Prévent warer surges (o
the lank dunng shoidow.
A melering hole is provid-
et in the check valve 10 al-
low a controlled drain ol
all water lines above the
check valve,

The waer that does nol
freeze, flows off the eva-
porator plaes onto the ice
slide and inlo the screw
conveyor rough. The
screw conveyor irough is
pedoraled. This allows
the waler that has fallen
[rom the evaporalor plales
or drained [fom ice 10

Failure to carelully ?olluw "

flow back inlo the waler
tank ro be eeirculated
buck through the pump
water distdbulion circuil,

Overflow Drain Circuil

1. Anoverflow drain box is
provided in the warer lank
1o allow ank over{low [or
contro!l of the waier quali-

ly.

- If residual solids or min-
erals in the warer are o
problem, the floal vitlve
in the make-up water
line can be mised o -
crease the overflow of
the ank. This overflow
will reduce the concen-
wration of solids or min-
erals in the warer rank.

- IF less overflow or zero
overilow is desired, the
poar valve actualor can
be lowered,

2. The overllow drain box 13
piped Lo 1he gutside of Lhe
unil [or fick! connection Lo
a drain line,

3. During shuldown, the wa-
1er thar draing back 1o 1he
lank lmom the warer circu-
lating system and warer
distribution pan(s) may
cause Lhe 1ank Lo over-
low,

Typical
Shutdown Sequence

The Turbo ice generator ¢an
be wirned ofl in two ways,
both of which leave the unil in
a "pump-down" mode. Emer-

gency sitop and safely lailure
swilches stop the unil immedi-
ately wilkout "pump-down".
"Pump-down" of the refriger-
anl into a receiver or combina-
tion condenserfreceiver i rec-
ommended on all TIG
models.

Nomal shur down is initiated
by wrning the keyed masier
conrol swirch (MCS) o the
"OFF" position, or by a re-
mote signal throngh the op-
lional bin level swilch (BLS)
conlacls. Any normally
closed {(NC) conlact in series
wilh the MCS contact blocks
in 1he conrol sysiem wiring
will also initiale the shurdown
sequence. This can include
bin-o-mancs or limil swilches
in remote ice slorage bins or
hoppers, process conirols,
time clocks, remole ice deliv-
eTy equipment, or remole
saletly inleriocks.

Afier a normal shuidown se-
quence is initdawed, the follow-
Ing evenls oceur;

* The main liquid solencid
valve {LS) is de-energized
1o stop 1he flow of relrig-
eranl L6 the evaporalor
platwes.

+  (Compressors and waler
pump contnué la Tun, All
EVAPOTALOT Sechions Temain
in the icemaking mokle.

» 1f an evaporalor secticn is
in harvesr, the shutdown
sequence will not sian un-
til the harvesi of rhat sec-
uon is compleled.
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+  Agthe compressor contin-
ues o ran with the LS
closed, the refrigerant in
the evaporator plales and
piping will be pumped
into a receiver or combina-
tion condenser/receiver,

= Suction pressure al the
compressor will drop unril
it reaches the sening of the
low pressure safely switch
in Lhe control circuil,

»  When the pressure drops
below 1he selting of the
salely swilch, the coniecls
of the switch will open,

« The compressor and water
pump will borh stop im-
mediately.

WARNING

TIG models are equipped
with continuous pump-
down cycle and the com-
pressor can restarl auto-
matically even if (he
keyed masier control
swilch is "OFF". Never
attempt service of Lhe
COMIPressor without
locking oul Lhe electrical
service. Failure o care-
fully follow Lhese in-
struclions could result in
permanent injury or loss
of life.

« As long as the evaporalor
pressure is below the sel-
ting of the low pressure
safety switch, the unir will
siay "OFF".

- Ifthe evaporaior pres-
sure rises due o incom-

Read Salely Section before this section. Failure 1o carefully follow
these instruclions could result in permanent injury or loss of Iife.

plete pump-down or ig-
uid bypass around the
LS, the comprassor will
autornancally restart and
run unril the system is
again "pumped-down”
and tha comprassor
siops. I this sequence
continues more than
three (3) times, (he
source of the pressure
{delective solenoid
valve, exc.) should be
localed and repaired.

- The PC coniroller is
programmed Lo allow
only three (3) slarts in a
fifleen minule time span
o prevent short cycling
of the compressor
{(which could result in
excessive wear or dam-
age 10 1he compressor).

»  Make-up waler to the unit
ig shut off by the mechani-
cal floal velve that feeds
water to the icemaker wi-
ter lanks.

iNote:

In 2 normal shuidown se-
quence, ice will be left on the
evaporalor plates.

- ARy ICe OF WillET com-
ing frorn the plates afier
shurdowa will drain
through {he perforaweil
harvest screw trough
into the water 1ank lo-
cated below it,

Helpful Hints
» 1f the equipment 15 10 be
shut off for extended lime

periods {more than 48
hours):
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- Close the hand valve in
the water make-up line
1o prevenl loss of water
through rhe rank over-
Tlow drain.

- Close Lhe isolarion valve
{"King" valve) on the
oulle of the receiver or
combinalion condenser/
receiver.

- Turn ofl the three-phase
electrical power to the
COMPIESSOr, Waler
pump(s), and harvest
screw molors (discon-
necl or circuil breakers
(urnished by others).

- Do not tumn off the sin-
gle phase conirol circuil
power. This twrns off
pOwer Lo Lhe compressor
crankcase heater, and
optional winterizing
equipment (if fur-
nished).

IMPORTANT

Il the conirel circuoit
power has been turned
efl, il should be ilurned
on for a minimum of
twenty-four (24) hours
prior (0 use (o ensure
thal any liquid refriger-
ani that migrates to Lhe
compressor crankcase is
eliminaled prior to slart-
up. Failure (o [lollow
ihese insiructions could
result in [ailure or dam-
age (o the compressor.




these instructions ¢ould resull in permaneni injury or loss of life

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

— =

S i[- I-
Relrigerant
R-22.

Evaporator Temperalure
(icemaking)

0°F (24 psig).
Discharge Pressore

aer-Cool nl er
105°F condensing (210 psig).
B5°F warer inf105°F waler
OuL.
78°F design wel bulb,

Evaporative-Cooled
Condenser

95°F (183 psig)-

Based on rotal heat of rejec-
ion {THR) al 10°F evapora-
rive and 95°F condensing.
7B8°F design wet bulb.

ir-Cool It
120°F (250 psig) condensing,
Aased on THR at 16°F evapo-
raror/120°F condensing.
100°F design dry bulb.

Discharpe Pressure
Conirol

Ev jve-

Condenser

1. Upsiuream pressure tegula-
iof in the discharge line en-
tering the condenser. Hot
gas bypass through a
downsirea n pressure regu-
lator provided o mainiain
Teceiver pressure dunng
reold” stan wp, Faclory in-
s1alled on SCE models;
supplied for figld insialla-
tion on SCER models.

2. Yarable speed fan motor
conirol adjusts the RPM of
Ihe condenser fan mmor 10
maintain a desived dis-
charge pressure {optional),

Wier-Cooled Condenser
Pressure acruated waet regu-
laving valve(s) are optional.
Field inswzlled. Cooling wower
and cooling rower pumps are
not supplicd {dptional).

i-Cool
Fan ¢ycling with flood back
conirol consisling of upsiream
regulator in drain line of con-
denser lo receiver. Down-
siream regulalor 1n a Dot gas
bypass line o the inlel of the
TECEiver.

Refrigerant Feed

Externally equalized thermal
expansion valve.

Superheat Sctling*
7°F.

* Superheat 15 defined as the
temperature of the suction gas
measured at the thermal ex-
pansion valve bulb Jess the
saturaled sucnon Bas 1emperi-
wre al 1he pressure indicaled
at the TXV bulb, For exam-
ple: measured 7°F at the TXV
bulb, evaporalor suction pres-
sure 1s 24 psig. This equals
to 0°F sawrated sucrion fem-
peEralure.

Superheal = 7°F - 0°F =7°F.

Make-Up Waler

ke- r
60°F ar waler disiribution
beadsr inlzt,

Make-Up Wager

Eressure Reguired

8 psig at inlex to waler distri-
budon header.

Maiee-Up Waer Flow

Each plate requires 8 gpm (an
adjustable water flow conrrol
valve is provided 1o maks fi-
nzl adjusiment of the warer
Mow).

Mechanical [loar valve wilh
adjusiable float arm.
Minimum flow 183 gpm,
Meximom flow is 15 gpm.

s

{10 50% - adjuslable.

Safety Switch Sellings
R-21 Models

Low Pressure Culoff
5 psig.

Hi

250 psig (waler and evapora-
nve cooled).

275 psig (air ¢cooled).

8

40 psig {oil pressure above
suction).

1 minule litne delay (manual
reselh

lief V

{feceives, condensersy
350 psig nonadjusiable.
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Read Safety Seclion belore ihis seclion,
these imstructions could result in permanent injury or loss of life.

Fatlure o carclfully follow

Moior Full Load Amps
(FLA)

Refer to 1able in the Appendix
& Noles Section.

Operaling Refrigerani
Charges

Refer 1o 12ble in the Appeadix
& Moles Secton,

Condenser Sizing

Reler to table in Ihe Appendix
& Notes Section.
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Evaporator Plales

304 stainless steel
Hydraulically blown i inflale
10 proper rse,

Dess :
2(H} psig.

Bursl pressure
1,500 psig.
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Read Safety Section before this section. Failure to carefully Follow
these instructions could result in permanent injury or loss of life.

00800000 TROUBLESION: G 0006660

This section lists common problems and sug-  If your problem is more complex and not stated ~ The following pages describe problems you

gests sclutions. Many problems are easy to  in this section, contact Turbo Refrigerating  might encounter and provide diagnostic insouc-
solve - if you know what caused them. Company at; tions and solutions.

1-817-387-4301

Ask for the service department.
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Read Safety Section before this section. Failure to carefully follow
these instructions could result in permanent injury or loss of life.

PROBLEMS AND SOLUTIONS

Problem Causes Solutions
Compressor will not starc No three phase or control circuit power, tripped  Check fuses and disconnect.
circuit breaker. Reset tripped circuit breakers.
Blown fuse. Reset or replace manual reset.
Oil failure tripped. Determine cause of low oil pressure before re-

starting (see low oil pressure in Section 3.
“Installation & Pre-Start-Up Requirements”).

Defective dual pressure switch. Check switch wiring on controller. Replace.
Improper signal at the programmable controller. ~ The run and power li ghts must be on for unit to

operate. Check for loose connection and con-
ol circuit power to controller.

MCS wmed off. Turn switch to "ON" position.

Starter coil defective. Check starter coil for burnout or loose wiring.
Replace as required.

Oil temperature safety. Compressor off on high oil temperature. Deter-

mine cause of high oil temperature before reset-
ang (see high oil temp in Section 3, "Installation
& Pre-Start-Up Requirements"),
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Read Safety Section before this section.

Failure Lo carefully Tollow

these instructions could result m permanent injury or loss ol life.

Eroblem

Compressor will not stan {continued).

Causes

Emergency stop button depressed.

Overload relay on magnetic starter mipped.

Solutions

Determine reason emergency stop bulton was
used and correct before resetting.

Determine cause of motor overload. Depress
manual reset button.

Unit drawing high amps.

Lopse terminal connections.

Defective motor beanngs or moter.

Refrigerant system overcharged causing high
discharge pressure.

Condenser inoperative - high discharge pres-
SUre.

Air or non-condensables in system.

Tighten connections (qualified electrician).

Replace. Check compressor/motor alignment
and mounting bolts before restarting.

Determine actual refrigerant charge and remove
refrigerant as required.

Check condenser head pressure control opera-
tion, Check elecmical and/for pressure connec-
tions to confrols.

Replace refrigerant charge.

Notes:
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Problem

Unit will not make jce or is not producing full
sheet of ice.

Causes
High discharge pressure:

— Defective water regulating valve. {waler
cooled).

— Fouling at condenser. (water cooled).

— Faulty water pump. (water or evaporative
cooled).

— Fouling at condenser. (air cooled)
~ Flood back valves out of adjustment. (airor

gvaporative cooled).

— Belt wom or loose causing belts to slip. (air
or evaporative cooled)

— Fan tuming too slow. (air cooled)

Low on freon.

3/89 Turbo Refrigerating Company 34

Failure to carefully follow

Read Safety Section before this seclion.
these insiructions could result in permanent injury or loss of life.

Check pressure sensing connection to regulator.
Replace.

Clean condenser by brushing and/or acid treat-
ment. Consult manufacturer for water treatment
recommenddtions.

Replace pump. Check pump suction and dis-
charge for obstructions.
Clean with air, water hose, or brushing. Re-

move debris from condenser inlet,

Adjust to maintain 180 psig (see Section 3, step
14, Air-Cooled Condensers on page 61).

Adjust, replace belts,
Change sheave 10 increase speed up to FLA of
motor. Consult factory before restarting.

Check for restrictions.

Add refrigerant to eliminate bubbles. Search for
leak and repair.




Read Safety Section before this section.

Failure to carelplly follow

Lhese instructions could resuilt in permanent injury or loss of life.

Problem

Unit will not make ice or is not producing full
sheet of ice (continned).

Causes

Leaking defrost valve allowing high gas by-
pass.

Thermal expansion valve improperly adjusted.

Plugrged or restricted filter drier.

Meisture in system (yellow sight glass).

Artr or other non-condensable in refrigerant sys-
tem.

Restriction in piping,
Power off to condensing unit.

Insufficient water fiow to condenser (water
cooled):
— Strainer plugged.

— Float valve defective (make-up water line to
cooling tower).
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Solutions

Repair with valve kit or replace.

Adjust expansion valve superheat 1o 8-10°F.
Check TXV power head. If defective, replace.
Replaced drier cores,

Replace drier cores. May reguire replacement
of refrigerant charge. Determine source of wa-

ter contaminatbion,

Bleed air from condenser. Replace refrigerant
charge,

Check all isclation valves for proper position -
open or closed.

Check power, breaker, and disconnects to all
Moiors, starters, and control swiiches,

Clean or replace.

Check adjusmment Replace if required.




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

- Eroblem Causes Solutions
Unit will not make ice or is nol producing foll Condenser pump prime lost - low water levelin ~ Add water to cooling tower. Determine cause
sheet of ice (continued). sump. of water loss.
Condenser water make-up valve closed or re- Clean, repair, open, or replace valve.
stricted.

Recirculating water pump off:

— Motor overloads tripped. Check pump for restrictions. Reset starter over-
load relay.
— Recirculating pump prime lost. Low water Locate waler feed restricion. Add water o
level in reservoir. tank.
— Strainer plugged. Remove and clean.
— Check valve stuck closed. Remove and clean.

MNoles:
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Read Salety Section before this seciion. Failure to carefully follow
these instrnclions could result in permanent injury or loss of life.

Probiem

Unit will not defrost,

Causes

Hot gas solenoid inoperative.

Filot solencid for gas powered check ingpera-
tve.

Insufficient water over plates.

Too low discharge pressure.

Gas powered check inoperative.

Leaking defrost valve or valve inoperative
(models using 3-way defrost valve). Valve will
not shift.

Ice building on ends of plate causing bridging.

Solutions

Check wiring to coil. Check for burned out coil
and replace.

Same as abave.

Check distribution pans for fouling and clean.
Clean strainer if so equipped, clean screen on
pick-up at pump. Check pump for proper rota-
tion.

Check condenser pressure controls.

Valve dirty, clean. Pilot solencid moperative.

Repair or replace valve. Check wiring to coil.
Check for burned out ¢coil. Disassemble and
clean.

Check heat tapes for operation if so equipped.
Check for low water flow caused by dirnty pan.

Nowes:
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Low suction pressure.

Read Salety Seclion before this section. Failure to carefully lollow
| these instructions could result in permanent injury or loss of life,

Causes

Low on refrigerant.
Obstruction or dirty in filter drier.

Low water flow over plates.

Expansion valves improperly adjusied or defec-
tive (starving).

Solutions
Check for leaks, repair. Add refrigerant.
Replace filter drier.

Check water distribution pan for dirt, pump for
performance.

Check expansion valve adjustment. Replace if
required.

High sucrion pressure,

Too high water temperature.

Lzaking defrost valve.

Expansion valve improperly adjusied (overfeed-
ing refrigerant).

Water temperature above 60°F (based on incom-
ing city water).

Repair or replace.

Check expansion valve adjustment (close to re-
duce refrigerant valve). Set superheat at 8-
10°F.

Noles:
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Read Salety Section before Lhis section. Failure to carefully foilow
these instruciions could result in permanent injury or loss of life.

Problem Causes Solutions
High discharge pressure. Refrigerant system overcharged. Verify actual charge. Reduce charge as re-
quired.

Dirty condenser. Clean.

Non-condensables in refrigerant. Air in system. Remove by purging.

Head pressure controls improperly set. Readjust to correct setting. Normally 180 - 210
psig for water cooled; 170 - 190 psig for eva-
porative cooled; 210 - 250 psig for air cooled.

Discharge line check valve inoperative. Check and replace if required.

Check position of all isolation valves and pres-  Open all valves fully. Make sure all pressure

sure controls. controls are properly adjusted and pressure reg-
nlator are in automatic position.

Notes:
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Read Safety Section before this section. Failure to carefully follow

| these instructions could result in permanent injury or loss of life.
Eroblem Cayses Solutions
Low oil pressure. (il not rerurning from accumularor, Adjust hand expansion valve open to 1/4 tumn

open from fully closed. Observe sight glass for
flow. Check strainer and solenoid valves.

Plugged or stopped up oil strainer, Clean. Purge line.
Faulty solenoid valve or coil in oil remm line. Repair or replace.
Low oil in crankcase. Add oil, observe sight glass, Maintain 1/8 to

1/2 sight glass. If oil returns above 1/2 sight,
remove excessive oil.

Defecuve compressor oil pump. Check rotation. Replace as required (refer to
manufacturer's Installation, Start-Up and Ser-
vice Instructions in Section 10. "Appendix &
Notes").

Noles:
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Broblem

Excessive vibration of motor and compressor.

Cayses
Misalignment

Loose motor/compressor hold down bolts.

Flooding of compressor.

Defective or worn bearing,

Structoral support under unit insufficient.

Fatlure to carefully follow

Read Safety Section before this section.
these instructions could resull in permanenl ijury or loss of life.

Solutions

Realign to within specifications (see Section 3,
step 6. Aligning Compressers and Motors on
page 41).

Tighten,

Adjust xv. Check mounting of remote bulb
and position on the suction line.

Remove coupling and check bearing,

Reinforce structural support. Shim as required.

Excessive moror temperature. Voltage drop at motor starter/contactor. Phase imbalance. Consult electric company.
Loose connection at starter/contactor causing  Tighten connection. (qualified electrician)
high amp draw.

Restricted air ventilation. Clean obstructions.

Notes:
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Read Safety Section before this section. Failure to carefully Follow
these instructions could result in permanent injury or loss of life.

00800000 TROUBLESION: G 0006660

This section lists common problems and sug-  If your problem is more complex and not stated ~ The following pages describe problems you

gests sclutions. Many problems are easy to  in this section, contact Turbo Refrigerating  might encounter and provide diagnostic insouc-
solve - if you know what caused them. Company at; tions and solutions.

1-817-387-4301

Ask for the service department.
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Read Safety Section before this section. Failure to carefully follow
these instructions could result in permanent injury or loss of life.

PROBLEMS AND SOLUTIONS

Problem Causes Solutions
Compressor will not starc No three phase or control circuit power, tripped  Check fuses and disconnect.
circuit breaker. Reset tripped circuit breakers.
Blown fuse. Reset or replace manual reset.
Oil failure tripped. Determine cause of low oil pressure before re-

starting (see low oil pressure in Section 3.
“Installation & Pre-Start-Up Requirements”).

Defective dual pressure switch. Check switch wiring on controller. Replace.
Improper signal at the programmable controller. ~ The run and power li ghts must be on for unit to

operate. Check for loose connection and con-
ol circuit power to controller.

MCS wmed off. Turn switch to "ON" position.

Starter coil defective. Check starter coil for burnout or loose wiring.
Replace as required.

Oil temperature safety. Compressor off on high oil temperature. Deter-

mine cause of high oil temperature before reset-
ang (see high oil temp in Section 3, "Installation
& Pre-Start-Up Requirements"),
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Read Safety Section before this section.

Failure Lo carefully Tollow

these instructions could result m permanent injury or loss ol life.

Eroblem

Compressor will not stan {continued).

Causes

Emergency stop button depressed.

Overload relay on magnetic starter mipped.

Solutions

Determine reason emergency stop bulton was
used and correct before resetting.

Determine cause of motor overload. Depress
manual reset button.

Unit drawing high amps.

Lopse terminal connections.

Defective motor beanngs or moter.

Refrigerant system overcharged causing high
discharge pressure.

Condenser inoperative - high discharge pres-
SUre.

Air or non-condensables in system.

Tighten connections (qualified electrician).

Replace. Check compressor/motor alignment
and mounting bolts before restarting.

Determine actual refrigerant charge and remove
refrigerant as required.

Check condenser head pressure control opera-
tion, Check elecmical and/for pressure connec-
tions to confrols.

Replace refrigerant charge.

Notes:
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Problem

Unit will not make jce or is not producing full
sheet of ice.

Causes
High discharge pressure:

— Defective water regulating valve. {waler
cooled).

— Fouling at condenser. (water cooled).

— Faulty water pump. (water or evaporative
cooled).

— Fouling at condenser. (air cooled)
~ Flood back valves out of adjustment. (airor

gvaporative cooled).

— Belt wom or loose causing belts to slip. (air
or evaporative cooled)

— Fan tuming too slow. (air cooled)

Low on freon.
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Failure to carefully follow

Read Safety Section before this seclion.
these insiructions could result in permanent injury or loss of life.

Check pressure sensing connection to regulator.
Replace.

Clean condenser by brushing and/or acid treat-
ment. Consult manufacturer for water treatment
recommenddtions.

Replace pump. Check pump suction and dis-
charge for obstructions.
Clean with air, water hose, or brushing. Re-

move debris from condenser inlet,

Adjust to maintain 180 psig (see Section 3, step
14, Air-Cooled Condensers on page 61).

Adjust, replace belts,
Change sheave 10 increase speed up to FLA of
motor. Consult factory before restarting.

Check for restrictions.

Add refrigerant to eliminate bubbles. Search for
leak and repair.




Read Safety Section before this section.

Failure to carelplly follow

Lhese instructions could resuilt in permanent injury or loss of life.

Problem

Unit will not make ice or is not producing full
sheet of ice (continned).

Causes

Leaking defrost valve allowing high gas by-
pass.

Thermal expansion valve improperly adjusted.

Plugrged or restricted filter drier.

Meisture in system (yellow sight glass).

Artr or other non-condensable in refrigerant sys-
tem.

Restriction in piping,
Power off to condensing unit.

Insufficient water fiow to condenser (water
cooled):
— Strainer plugged.

— Float valve defective (make-up water line to
cooling tower).
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Solutions

Repair with valve kit or replace.

Adjust expansion valve superheat 1o 8-10°F.
Check TXV power head. If defective, replace.
Replaced drier cores,

Replace drier cores. May reguire replacement
of refrigerant charge. Determine source of wa-

ter contaminatbion,

Bleed air from condenser. Replace refrigerant
charge,

Check all isclation valves for proper position -
open or closed.

Check power, breaker, and disconnects to all
Moiors, starters, and control swiiches,

Clean or replace.

Check adjusmment Replace if required.




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

- Eroblem Causes Solutions
Unit will not make ice or is nol producing foll Condenser pump prime lost - low water levelin ~ Add water to cooling tower. Determine cause
sheet of ice (continued). sump. of water loss.
Condenser water make-up valve closed or re- Clean, repair, open, or replace valve.
stricted.

Recirculating water pump off:

— Motor overloads tripped. Check pump for restrictions. Reset starter over-
load relay.
— Recirculating pump prime lost. Low water Locate waler feed restricion. Add water o
level in reservoir. tank.
— Strainer plugged. Remove and clean.
— Check valve stuck closed. Remove and clean.

MNoles:
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Read Salety Section before this seciion. Failure to carefully follow
these instrnclions could result in permanent injury or loss of life.

Probiem

Unit will not defrost,

Causes

Hot gas solenoid inoperative.

Filot solencid for gas powered check ingpera-
tve.

Insufficient water over plates.

Too low discharge pressure.

Gas powered check inoperative.

Leaking defrost valve or valve inoperative
(models using 3-way defrost valve). Valve will
not shift.

Ice building on ends of plate causing bridging.

Solutions

Check wiring to coil. Check for burned out coil
and replace.

Same as abave.

Check distribution pans for fouling and clean.
Clean strainer if so equipped, clean screen on
pick-up at pump. Check pump for proper rota-
tion.

Check condenser pressure controls.

Valve dirty, clean. Pilot solencid moperative.

Repair or replace valve. Check wiring to coil.
Check for burned out ¢coil. Disassemble and
clean.

Check heat tapes for operation if so equipped.
Check for low water flow caused by dirnty pan.

Nowes:

3892 Turbo Relrigemting Company  §7



0000000000000 000202000000000000000000000000090

Low suction pressure.

Read Salety Seclion before this section. Failure to carefully lollow
| these instructions could result in permanent injury or loss of life,

Causes

Low on refrigerant.
Obstruction or dirty in filter drier.

Low water flow over plates.

Expansion valves improperly adjusied or defec-
tive (starving).

Solutions
Check for leaks, repair. Add refrigerant.
Replace filter drier.

Check water distribution pan for dirt, pump for
performance.

Check expansion valve adjustment. Replace if
required.

High sucrion pressure,

Too high water temperature.

Lzaking defrost valve.

Expansion valve improperly adjusied (overfeed-
ing refrigerant).

Water temperature above 60°F (based on incom-
ing city water).

Repair or replace.

Check expansion valve adjustment (close to re-
duce refrigerant valve). Set superheat at 8-
10°F.

Noles:
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Read Salety Section before Lhis section. Failure to carefully foilow
these instruciions could result in permanent injury or loss of life.

Problem Causes Solutions
High discharge pressure. Refrigerant system overcharged. Verify actual charge. Reduce charge as re-
quired.

Dirty condenser. Clean.

Non-condensables in refrigerant. Air in system. Remove by purging.

Head pressure controls improperly set. Readjust to correct setting. Normally 180 - 210
psig for water cooled; 170 - 190 psig for eva-
porative cooled; 210 - 250 psig for air cooled.

Discharge line check valve inoperative. Check and replace if required.

Check position of all isolation valves and pres-  Open all valves fully. Make sure all pressure

sure controls. controls are properly adjusted and pressure reg-
nlator are in automatic position.

Notes:
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Read Safety Section before this section. Failure to carefully follow

| these instructions could result in permanent injury or loss of life.
Eroblem Cayses Solutions
Low oil pressure. (il not rerurning from accumularor, Adjust hand expansion valve open to 1/4 tumn

open from fully closed. Observe sight glass for
flow. Check strainer and solenoid valves.

Plugged or stopped up oil strainer, Clean. Purge line.
Faulty solenoid valve or coil in oil remm line. Repair or replace.
Low oil in crankcase. Add oil, observe sight glass, Maintain 1/8 to

1/2 sight glass. If oil returns above 1/2 sight,
remove excessive oil.

Defecuve compressor oil pump. Check rotation. Replace as required (refer to
manufacturer's Installation, Start-Up and Ser-
vice Instructions in Section 10. "Appendix &
Notes").

Noles:
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Broblem

Excessive vibration of motor and compressor.

Cayses
Misalignment

Loose motor/compressor hold down bolts.

Flooding of compressor.

Defective or worn bearing,

Structoral support under unit insufficient.

Fatlure to carefully follow

Read Safety Section before this section.
these instructions could resull in permanenl ijury or loss of life.

Solutions

Realign to within specifications (see Section 3,
step 6. Aligning Compressers and Motors on
page 41).

Tighten,

Adjust xv. Check mounting of remote bulb
and position on the suction line.

Remove coupling and check bearing,

Reinforce structural support. Shim as required.

Excessive moror temperature. Voltage drop at motor starter/contactor. Phase imbalance. Consult electric company.
Loose connection at starter/contactor causing  Tighten connection. (qualified electrician)
high amp draw.

Restricted air ventilation. Clean obstructions.

Notes:
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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 a substitute for
locking out the power

prior fo 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 1o
lock out power before
removing guards, covers,

or other safety devices.

This could resuit in a INCORRECT
serious injury should the
secondary device fail or
malfunction.

INCORRECT

ON

CORRECT g
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Read Safely Section belore this seclion. Fallure fo carefully lollow
these insiructions could resuil in perman

ent injury or loss of life.

dH00

To help you get the best per-
[ormance [rom your TIG sys-
tem, follow the maintenance
insruchons listed helow,

If you have quesrions con-
cerning the mainlenance or
npkeep of your equipment,
contact the service department
of Turbo Refrigerating Com-
pany (1-817-387-4301).

Daily 1 :

1. Inspect the icamaker al
least 1wice a shift o deler-
mine thai the unit is oper-
alng properly.

2. Al the start, observe that
the discharge and snclion
PITSSUTES 4T€ COMTCLon
the gauges and are stable.

Weekly Inspeclions
*  Check the ail level in the
COMPressor.

»  Check for signs of oil
leakape.

+ Check 1he sight glass for
full charge and molswre
indicarion,

+ Check the receiver, In-
spect valve packings and
telief valve for indicahons
of refngerant loss.

»  Check for percentage of
freon 20-30% while oper-

Blng.

MAINTENANCE

= Unil should be checked at
least once a week., A wvis-
nal inspection should in-
clude and not be Limired
lo: leaks, vibraticn of pip-
ing on other components,
capillary tubes rubbing,
unusual noises, bolrs,
nurs, screws light, and
generzl neal housekeeping
Appearance.

f ilial
Hours of Operation

+  Retighten ali boles.

fter Inifial Fil
Hours of Gperption

+  Retighten all bolis.

» Have a qualified clecrri-
cian check the contol pan-
el for loose conneclions or
{oose lugs on the magnenc
starter.

Every Six Weeks

«  Grease 2ll preasable fit-
lings on the shaft bear-
ings.

One of the main problems
wirh the T1G or any icemakers
is warer: scale build up. Sol-
id forming on rhe plales, build
up of solids in Lthe pan. Solid
building up on 1he iarerior of
waler cooled condenser if so
equipped. To avoid these
problems, consull a local wa-
ler Ireatment consultan and

600

follow Ihe following gnide-
lines:

Plates Forming Scale

Flush plales with an accepia-
ble ice plae cleaner. Have
warer analyzed.

Icemaking Surface
Cleaning

Scale on rthe icemaking plates
rasulling from mineral depos-
its in the water and other
sources of contamination can
reduce lhe efficiency of the
plate. If left untrealed, it may
resull m delerioration of the
melal surface thus redecing
the life of Lhe plates.

The life and efficiency of the
plares are dependent on proper
care and cleaning of the sur-
[ace. Since conditions and in-
stallarion of equipment vary
from location 10 localion, il 15
difficell 1o provide a simple
solubon to selecting a ckeaning
and sanitizing inethod. To
obrain the best care for your
unil, conlact a local repurable
supplier ol chemical and
cleaning sanitizing producis.

Based on the knowledge of
the local waler conditions, the
malerial o be cleaned (304
stainless steel), and the oper-
aling condinions of the equip-
ment, they can recommend a
c¢leaning and sanilizing prod-
nct o mesi your specilic
needs.
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Read Salely Section before this seclion. Fallure to carefully follow
these instruclions could resull in permanent injury or loss of life.

Table 6-2 Sample Daily 1ee Plant Log Sheet

Date:

bDatrosl Dairoatl
Waler Water
Temp. Prons.

lca Maker

Haad Suciien
Prossure Pressura

lce Deplh
Vaull
Temp.
Campr
on Praaa.
Amblent
Teamp

1el ShiH
Slart

sl Shin
Eqnd

znd Shifl
Slarl

2nd Shifl
End

ard Shift
Slari

ard Shiit
End

Operalors

First Shift;
Second Shilt;_
Third Shilt:

i { { tdakar Si
Firsl Shifl

Sacond Shill

Third Shift
Remarks
First Shift;

Second Shill:_

Third Shifl;

TSTIG-820
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Read Salety Section before this section. Failure to carefully follow

{hese instruclions could result in permanent injury or loss of life.

OHHO d000

It is a good idea 10 keep spare parts on hand in case of emergencies. You will save operarion lime
and money because you will not have to wair for pans 10 be ordered and delivered.

SPARE PARTS LIST

Par numbers may change withour notice. When ordering or specifying paris, the serial number
and model of the unit must be referenced.

Legend

SI = liems that should be siocked 10 maintain safe equipmenl operation, for normal maintenance,
or frequent replacerment itemns that can cavse Intermuption of operation.

RI= Replacement ilems that are normally not subject o normal mainienance or replecement.

Water System TIG

(quantity)
Parl Numbe 81 | RI | Descripiion i6 2l 3l 42 63 80
01220070301 x| |Foa Valve | ! ! 1 i
D14-1600-05 x Strainer 1 ! 1 1 [ I
028-0600-01 x | Pump ! I 2 E
(28-0800-03 x [ Pump | y |

0il Relurn Assembly TG
{quantty)
Part Number ST | Rl | Descrption 16 21 A 42 63 80
136050500 X (! Hepter ] | | L | !
019-00-22 X Thermostat 1 1 I 1 I ]
012-3200:00 1 Solenoid Valve I i ] ] 1 1
OL4-000-06 * Shinner ] 1 i 1 I |
012080200 X Relief Vaher ! 1 I I ] |
Q14070003 1 | Oil Floal Valve i 1 1 2 2 )
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Read Safety Section before this seclion. Failure to carefully follow
Lthese insiruclions could result in permanent injury or loss of lile.

Legend

S1= liems thal should be siocked Lo maintain safe equipmen! operabon, for normal maintenance,
or frequent replacement ilems Lhar can cause inlerruption of operation.

RI= Replacement items thart are normally nor subject 10 normal maintenance or replacement.

Electrical Conirol Panel (230/460/3/60) (115/460) TIG
(quaniity}

Part Number ST | RI| Descripbon 16 21 k]| 42 63 50
035-0501-06 X Relay Coil 1 ! I 1 ! |
£15-0301-09 1 Pilot Light - Red 1 I 1 1 ] 1
035-0003-(8 X Pilof Light - Green | 1 1 I 1 1
TIGELE( X Starter Coil 1 [ | 1 1 |
TIGELBM X Starter Heater Overload 3 3 3 1 1 1
027-0003-01 % | Cocling Fan I 1 1 1
TIGELED 1 | Relay l l I 1 | |
(35-2100-01 x | Srarier Water Pump 230 Yoll 1 2 3
035210001 x | Starter Waler Pump 460 Yolt
(95-2100-00 x | Starier Water Pump 230 Yol I 1 2
035-2100-00 x| Starter Water Pump 460 Yoli ! ! ] 2 2 3
035-2100-01 1 | Starler Harvesl Screw 240 Yol | | | 1 | |
135-2100-00 5 | Starler Harvesi Screw 460 Yokt I I 1 1 I I
TIGELEDG v | Starter Comypresser 1 1 1 1 1 1 |-
035-0100-12 x | Starter Reset Kit (SC only) N 3 5 6 7 @
035-0400-11 « | Staries Protective Bools (SC only) 3 3 3 5 b 1 |p
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Legend

Read Safety Section before this section.
these insiructions could result [n permanent Injury or loss of life,

Failure to carefully lollow

SI= Tiems that should be stocked (o maintain safe equipment operation, for normal mainlenance,
or frequent replacement items that can cause inlerruption of operation,

RI= Replacement ilems Ihar are normally not subject 1o normal maintenance or replacement

Elecirical Switches & Conlrols TiG
(quanity)
Part Number 81 | RI| Description 16 21 3 2 3 80
05030410 X Emergency Stop Buiton 1 1 | ] 1 ]
{135-0305-00 t | |Coniact Block N.O. ! L | ! | |
035430501 x | |Coniact Block N.C. l | | ] L |
TIGELEDL x | | Tape with Back-Up Program I [ | 1 | |
TIGELHR X Tape Player (for program loading/back-up) I | 1 i 1 I
080-0000-19 x | Senies 1 JrProgrammable Leogic Controller i i 1
(B0-0000-12 5 | Sevies | Progmmmable Lopic Controlier } 1 I
080-0000-40 x | Sengs | CPU ] 1 L
030-000-24 x| Scrics 1 lnput Module | | 1 |
030-0000-35 x | Series 1 Cutput Module 3 ) 3|8
{80-0000-11 x | Series | Programmer (hand held) I ! 1 1 1 L E
Safely Swilches TiG
(quanfity)

Part Number SI | Rl| Desenplion 16 2 k]| 42 63 80

(LB-000C-11 1 HighfLow Dual Pressure Switch 1 1 | 2 1 1

OLE-D000:12 1| | Gil Failoe 1 ] { 1 2 T e

OLT0707-01 | Gage (hiph pressure 30-400 psig) I | L 2 2 1 |3

00 x| Gage (tow pressure 3030 psig) I | | 2 2 1 o
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Read Safety Section before this seclion. Failure to carelully follow

these instruclions contd result in permonent injury or loss of life.

Legend

51 = Items that should be slocked 10 mainrain safe equipment operation, [or nonmal mainenence,
or frequent replacement irems thal can cause inwermuption of operalion.

RI= Replacemient ilems that are normally not subject to normal matnignance or replacement,

Harvest Screw Components TG

{quantity)
Part Number SI | R1| Description th 2] i 42 63 30
224- 100604 x Salety Cover ! } 1 1 1 1
20400-55 1 Belts 1 | 1 1 1 !
052-1112-29 3 Belt Guard 1 1 ] ] I ]
OM-T700-07 x| Moator | 1 | 1 1 1
029-0401-20 x | Bearings 1 | 1 | | 1
052-2626-20 1 | Conveyar Shafi Bolts 1 4 4 g
{(§2-2626-12 % | Conveyor Shaft Bolts [ 4
234-1090-11 x | Poly Beanng Plat I ! 1 1 ] I
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Read Safely Section before Lhis section. Failure to carefully follow
these insiructions could resull in permanent injury or loss of life.

Legend

51= Tiems that should be siocked 1o maintain safe equipment operation, for normal maintenance
or frequent replacement items thal can cause inlerruption of operation.

RI= Replacemenc ilems Lhat are normally not subject 10 normal mzintenance or replacerment.

Refrigerant System TIG
(quantity)
Part Number S[ | Ri| Desariphon 16 2| 3 42 6 &
02200005 X Compressor Crankease Healer ] 2 2 l 4 4
012:0602-00 X Reliel Valve 1 ! I | 1 |
TIGRSOI x | | AirCooled Condenser Moior OREOREOREONEOREO)
TIGRSO? r | | AirCooled Condenser el ONEONEOREONEONNO)
TIGRS0} 1 Axr Cooled Condenser Head Pressure Controls
TGRS 1 Evaperative Condenser Pump 1 ] 1 I | 1
TIGRS0S 1 Evaporative Condenses Fan Mator 1 ] | 1 I 1
TIGRS0S x | | Evaporative Condenser Head Pressure Conirals
D14-0100-2 1 Drier Cores 3 3 3 4 1 4
(35050240 1 Liquid Solenoid Codl | | | | 2 2
0120004 1 Thermal Expansion Valve 3
DI2070K-05 1| | Thermal Expansion Valve 3 4
01 30700-7 1 Thermal Expansion Valve 4 b &
05050240 x| | 3-Way Defrost Valve Col 3
(35050201 1 Hot Gas Sokenoid Yalve Caal ] 4
035050109 X Hol Gas Soleroid Yalve Cal 4 b §
135050103 1 Suction Pilol Solenoid Coil ] 4 4 b §
02205000 1 | Compressor 1
022 0%00-06 1 | Compressor 1 )
22050003 1 | Compressor 1 2 2
(22050 1 | Compressor 1 E
075-1 00040 1 | Compressor Oil Cooler 1 ! | 1 2 ? E

@ Quzantity may vary due o variahon in condenser selections for dilferent ambient condiions.
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" Read Safety Seclion before this seclion. Failure to carefully follow
these instructions could result in permaneni Injury or loss of life.

Legend

S81= Irems that should be stocked 10 maintain safe equipment operation, for normal mainienance,
or frequenl replacement ilemns that can cause inlerraption of operation.

Rl= Replacement itermns Lhat are hormally not subject 1o nermal mainlenance or replacement.

Refrigerant Syslem (conlinued) TG
(quartity)

Part Number SI | R} Description 16 21 i 42 63 &0

D11H0001-36 x| | Thennad Expansion Yalve Power Head 3 3 4 4 6 6

TIGES0? 1 | Thermal Expansion Valve [ntemnal Parts Kit i

TIGRA08 1 | Thermal Expansion Yalve [ntemal Parts Kit 3 4

TGRS0 x | Thermal Expansion Yalve [ntemal Parts Kil 4 b b

134 1098-0i6 % | Melering Chack Valve 3

PABR-L v | Metering Check Valve 3

pal 11221 x | Metering Check Yalve 4

VAISE00 + | Metering Cheek Valve 4

41098063 % | Mefering Check Yalve f

TA-I098-050 x| Metering Check Yalve 6
b 12420000 % | Hot Gas Solenoid Vaive 3 4

0124 2010 » | Hot Gas Solenoid Valve i § 6
| OI23700-15 x| Suction Filot Solencid 3 i 4 6 6

218000000 2 | Evaporative Plate 15 18 i} % 54 i
| OI20M5-12 t | 3-Way Defrost Valve 3

012041206 1 | Gas Powered Check Valve 3 4 q b b
Q1243000 x| Liquid Solenoid Yalve |

01 2-4200-04 1 | Liquid Solemid Yalve ] !

01 2-4200-05 1 | Liqued Solenoid Yalve I 2 2

101 Tucho Relrigerating Company /8%

TETII-015



Legend

Read Salety Seclion before this section.
these instructions could resull in permanent injury or loss of life.

Failure lo carefully Follow

51 = Ilems tha should be stocked o maintain safe equipment operaton, for normal maintenance,
or frequent replacement ilems that can cause inlermuplion of operation,

RI= Replacement irems thai are normally not subject to nonnal mainerance or replacement.

Condenser Group (SC Model) $5/95/105°F SDT TIG
(quantity)

Parl Number SI | Rl | Description 16 | L 42 63 B0
42-0001-09 1 | Water Repulating Yalve (SC Model) i 1 | ! 1 1
TIGO0NH 1 | Condenser Gaskel Sel (SC Model}
TIGTON2 1 | Ade-Cooled Condenser LO°F or EPF SDT | ] i 1 | !
TIGCOND) % | Evap. Cond. (SCE Model) 78"WBASF SDT 1 1 1 1 I i
TIGCOMM x | SC Madel Cooling Tower Fan 1 } 1 | | I
TGOS x | 5C Madel Cooling Tower Pump L 1 I 1 ] !
THGOON0S x | 5C Medz! Cooling Tower Thermosial 1 1 I 1 I 1
TICCONT? x| SCA Modz] Fan Mator | | I 1 | L
TIGOONE 1 | SCE Mede! Pump | 1 1 1 1 1
TIGCONK 1 | SCE Model Fan 1 1 1 I ! I

Miscellaneous TIG

(quaniity)

Part Number 51 | RI | Descrption 6 U kil {2 63 8
057010200 1 Reiriperant Cil Tgalon | Dpallon | Igalon | lgalln | ipgallen | | gallon
057-0007-00 1 Harvest Screw Gear Reducer Lubricant bpllon | Ipallon | fpallon | 1galln | lpallon | ) galkn
57000702 I Harvest Screw Bearing Grease 14.5 0z canlridgs | 1 1 | 1 | l
072120000 1 | Refrigeranl (R-22) 301k drum 1 I 1 1 L }
M I0H-016 1 | Evaporative Condenser Compartmeant Drip Pan ! 1 3
11026031 1 | Evaporative Condenser Compariment Drap Pan 2 2

IH-1026-063 1 | Evaporative Condenser Compartment Dip Pan 3

389 Turbo Relrigeraling Company
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Rend Safety Section before this section. Failure Lo carefully follow
these instructions could result in permanenl injury or loss of life.
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Read Safety Seclion before Lhis section.
ihese instructions could result in permaneni injury or loss of life,

Failure to carefully follow

w |

d) OPTIONAL FEATURES & ACCESSORIES db

You can maximize your TIG
syslem's operaung polenlial
by adding oplional featwires
and accessories. If yon need
10 know more detatls about
the oprions lisied below, con-
lacl Turbo.

Oplion 1

iZi i

Siandard self-conlained TIG
unils consist of an evaporator
and condensing unit section
mounted on a common base
frame. The evaporalor secion
is tolally enclosed, including
insulated panels around the
evaporator plates.

A supporring smruclure and
sheet metal enclosure can be
provided to cover the out-
board equipment which in-
cludes the:

*  NOOT/COMPIESsOT
assembly

+ soclion accumularor/hean
exchanpger

« liquid line filer-drier
safely switch and gaupe
consolc.

The enclosure protecis the
equipment from rain, wind,
snow, and access from unau-
thorized personnel.

The enclosure is not winter-
ized for ambient temperalures
below 40°F (reler 1o Option 2.
Wimerizing on page 104),
Winterizing can be provided
for such applications.

On smaller unils, access in-
side 1he enclosure is oblained
by removing the [xead
panel(s). On larger uniis, a
hinged access door is provid-
ed.

Weatherizing is recommended
on all ontdoor insiallations 1o
provide a suilable workiag en-
vironmenl [or service during
all types of wealher condi-
rons.

nierjzing
When TIG units are installed
in an area where the ambient
falls below freezing, precau-
ronary measures need 1o be
provided (o preveni freeze up
of the warer pump, waler cir-

colating wank and condenser
{(waler-cooled models).

+  When the ambient is below
0°T, insulawed lower panels
and electric [orced air heat
can be fumished.

+  When the ambient is be-
tween D°F and +32°F, an
electic forced air heater
can be fumished,

The electric healers are lactory
installed in the lowesr section
of the TIG unn and are ther-
mosiarically controlled.

Draininy

For long pericds ol down
tume in low or below [reezing
ammbients, drain the:

= Warer pump
«  wialer (ank
« warer-cooled condenser.

One-quarier {1/4) inch drain
valves are provided on the
waler purmnp head and waler-
cooled condenser head. The
warter ank can be dramed by
removing the overflow stand
pipe. Provisions need Lo be
made 1o drain the:

«  preheater
*  hgatexchanger

+ piping.
Water Lines

Condenser waler lines and
make-up waler lines should be
properly protected [roum [reez-
ing by insulating and applying
elecinc heatng 1ape lo the pipe
surface. All exposed water
lines should be properly insu-
Jaled by others when the vnit
15 Insralled.

Electrical

The magnetic cenlactor for the
clectric resistance heatar is in-
stalled in the conmol panel and
prewired. Fused disconnecis
or branch circuil breakers are
furnished by others o provide
circuit profeclion in accor-
dance with local or stale codes
and regulations.
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these instructions could resnlt in perm

The healer consists of ahree-
phase elecmic healer with a
single-phase [an motor. Each
hearer has a buill-in overheat
thermaostal. Full load amps
for the heater element and
heater fan are provided for
each insiallarion.

Conlrols

The heater conlaclor is con-
trolled by an adjustable cher-
mostat located in (he conirol
panel and prewired.

As the cabinel interior lemper-
ature drops below 1he set
point, a set of Ihermosrat con-
lacis close 10 energize Lhe
healer contacwor. When the
inlerior lemperalure raises
above the dillerential of the
thermostat, the contacts will
open Lo de-energize the heater
contactors. This ensures that
the engine compari ment Iinlen-
or and rthe equipment located
inside will be maintained
above freezing.

]

When the ice generator is used
in conjunction with a sworage
bin, an aulomatic means of
shutring off the ice generator
when the bin or delivery point
is [utl should be provided.
This will ensure:

» thar whe ice generator is nol
accidentally lefi on, resull-
ing in production delay or

= overloading the sysiem,
causing damage 1o the
equipment.

Such a sysiem allows the unit
o be operaied undl the bin is
full withoue having someoneg
at lhe switch 10 shut the onit
off when Lhe slorage bin 15
full.

Conlrels and Guidelines

The bin-0-malic controls con-
sist of a motorized paddle
swilch mounled in the siorage
bin. A sel of N.C. {normally
closed) contacts of the swilch
are connected in sernes with
the MCS (masier control
swilch) of the TIG/TIGAR
unit. All winng and insaila-
1100 must be done in the Tield
Guidelines for installing rthe
bin-o-matic and a wiring scha-
malic are provided with each
kil. All wiring/wiring connec-
tions, and conduit/conduil
connecltions are by olhers,

Specificalions

Volige
115/1/60
27 walls

ical Din 100
T"x 12 34"

Dust Tight _

Aluminum Howsing

Unit weighs just 7 1/2
pouncls. KA model U/L and
CSA listed.

Option 4 )
Open Pelt Driven
Compressor

All self-contained TG units
are equipped with an open re-
ciprocating compressor direct-
ly coupled 10 an open dnip
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Failure Lo carefulty follow
anent injury or loss of lile.

prool moter, This molor 15
suilable 1o handle the refriger-
ation load required 10 make
rated capaciry.

Compressors can be provided
with a bell drive upon request.
Such arranpements may re-
quire addirional space or mod-
ificalions of the unit structural
base frame. Dala sheels are
provided on special unils.

Belt Drive Uses

» Reduce operating speed o
increase life of cotmponents
{(would require oversize
COMpressor).

+  Reduce noise if run at re-
duced speed (would re-
quire oVersize compres-
s0r},

» Match compressor with the
evaporator load to oblain
the proper operating condi-
Tians.

Provide raled capacity
when operaled in 50 hz
system (i.e. a1 50 hz, 1750
rpm molor runs at 1450
rpr, therefore, a belt drive
is required 1o obiain rated
capacity al 1750 rpm).

Oblain additicnal compres-
sor capacily from oversized
compressor without nsing
oversized motor required at
higher rpm.

Note:

TIG SC requires 24.3 tons of
refrigeralion lo produce Taled
capacily using an opén Ccom-
pressor at 1750 rpm.  The
next larger size compressor




Read Safely Section before this section. Failure (o carefully follow
these instructions could resull in permanent injury or loss of life.

can be bell driven ar 1312 rpm
i0 obtain rhe same capacily or
at 1450 rpm for addivonal
COMPIessor capacity and ice
preducuon.  The lower pm
should exiend the compressor
life by reducing wear.

Common Structural Base

The molor, compressor, mo-
ror adjusting base, molor
sheave, compressor flywheel,
betts, and bell guard are all
mounted on a common molor/
compressor siructural base
snilable for the load, Drive
speed is selecred W mailch the
evaporaror and application,

Option 5
Head Presspre
Conirols {(SC)

TIG 5C models are furnished
with a shell-and-1ube water-
cooled condenser. Design
condilions for SC models pro-
vide for:

« 85°F waler enlering the
condenser

*  95°F waier leaving

« 105°F SDT (saturaied
discharge lemperawure)
(210 psig).

To mainiain these condiiions,
the condenser musi be sized wo
mject the tolal heat of rejection
of Lthe system.

Conirol Water
Temperalure & Flow

Nexr, a means of conuolling
the waler lemperalure and wa-
ter flow most be provided. A
cooling ower and cooling
wower pump provide the
means of pumping the waler
10 the condenser and remov-

ing the heal absorbed by 1he
water as il [lows through the
condenser (refer o Opiion 6.
Cooling Tower on page 106).

Countrol Water Flow Rate

Since the load can vary, a
means must also be provided
1o conrrol the waler low rare
io the condenser. As the load
increases, the flow through
Ihe condensar musl increase.

Conversely, as Lthe load de-
creases, the waker flow must
decrease. To accomplish this,
a pressure actuated water reg-
nlating valve can be provided.
A valve or valves are field in-
stalled in the vutlew water line
of the condenser. A sensing
iine connected 10 the discharge
line senses increases and de-
creases in the discharge pres-
sure. This pressure modu-
lates 1he piston in 1he
regulaling valve 1o increase or
decrease Lhe [low as required.

Yalves

Each valve has an adjusting
slem Lo raise or lower the
pressore seiting.  On larger
unils, a two valve set is pro-
vided with inler and oulled
manifelds for connection to
the outler waier line of the
condenser.

Waler regulating valves are re-
quired on any sysiem with a
varying load 10 maintain a
consiant discharge pressare as
well as 10 prevenl the dis-
charge from dropping below
faciory specification (170

psig).

In parallel compressor opera-

lion, Temperalure actuated
valves are somerimes used in
place of the pressurc actuated
valves,

All water regulaling valves are
sized 10 handle maximom wa-
ter flow rare without excessive
pressure drop through the rep-
ulatng valve.

Qption 6

Cooling Tower

The heat rejecied to the water
flowing through a water-
cooled condenser must be ei-
ther remaved before the water
is recirculated 1o the condens-
er or the water must be
dumped. If the hear is not re-
moved, the waler ternperalure
will continue to rise, Tesulling
in high discharge pressure.
Dumping the water (i.e. onc
lime through the condenser) is
not economical in most cases.
Therefore, a meuns of remov-
ing the heat [rom the waier be-
fore 1 is recirculaled must be
provided.

A cooling tower provides a
sysiem through which the re-
trning water flows over a
wet deck surface and fans cir-
culale air 1o remove the hea
from the waler. Eliminators
are provided on the air dis-
charge to eliminae enrrained
waler from the air stream.

As water in the cooling 1ower
evaporaies (o release the heal
from Lhe condenser, some wa-
ler is losi. A [loal valve is
provided in 1he cooling lower
sump (o réplace the waler lost,
Field piping to the make-up
warer conneclion is required
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Since evaporarion of ihe re-
lming waler is required 1¢ re-
move 1he heal, cooling lower
seleclions are based on (he
THR (1otal heat of rejection)
and the design wel bulb rem-
perawre. As the wel bulb in-
creases, additional surface
(larger cooling lowers) is 1e-
quired (0 handle Lhe same
THR {i.e. higher wer bulb
lemperatures suppress the
ability of the snrrounding en-
vironment o absorb additonal
moislure).

Installation

Cooling towers can be mouni-
ed indoor or outdoor. Ou-
door installalions may require
summp healers and other pro-
lection from icing.

Oplicnal cooling 1owers pro-
vided by Turbo are provided
with a waler surnp thermosiat
1o cycle the fan and control 1he
leaving waler tempgaratiore.

Air Intake &
Discharge Clearance

Clearance for air intake and
discharge must be provided.
When ordering a cooling tow-
er, consult Turbo for guide-
lines on installing the cocling
lower for oplimum pertor-
hance.

Magnetic siarrers for fan{s)
are nol included with Lhe cool-
ing Lower.

ead Safety Seclion before Lhis scclion.

Failure o carefully lollow
these instructions could resull in permanent injury or loss of life.

Option 7
Cooling Tower
Pump_(SC}

Ta maintain the discharge
pressure of the system, waler
musl be supplied Lo the con-
denser. A separate cooling
lower pump is available 10
pump water [tom Lhe cocling
tower sump [0 the condenser
inler. Pump selecrions are
based on the maximum con-
denser water [low based on
the THR (wotal heal of rejec-
tion) and the lotal pumping
head of the sysiem. Tolal
pump head provided is nor-
mally Fifty (50) feel o allow
for:

+ the pressure drop through
the condenser

« waler regulating valve
pressure drop

~ piping, including any
clevalion betwezn the
pump discharge and inler
10 the condenser.

Nole:

For 1ypical insiallations, a ver-
izcal 1ifi of vwenry (20) feel is
allowed belween the pump
{which could be insialled al
ground level) and Lhe unil
mounled on a plaiformn or the
roof of 2 building.

When ordering the pump, in-
formation on the location of
the pump relative o the con-
denser should be staied so that
the comrec! pump head can be
specified.

Magnetic stariers or controls
are nol included with the

pump.
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Oplion 8§
Air-Cooled Condenser

SCA models are supplied fac-
lory piped and wired with an
atr-cecoled condenser 1o re-
move the THR (lotal heat of
rejecrion) of the system.

SCAR models are shipped
without the condenser which
15 then field piped and wired.

Oplional air-coeled condens-
ers can be provided by Torbo
10 meer Lhe requiremenrs of
each model. Siandard design
condilions for air-cooled con-
densing unils are LO0°F ambi-
ent, 20°F TD across Lhe con-
denser, and 120°F salraed
condensing lemperatere (260
psig). Condensers can be se-
lecied at different dry bulb
conditions [or specific instal-
lations {consalt Turbo},

Each gondenser muost be in-
stalled with adequate spacs
lor

= inlet airflow

» discharge airflow

« free drainage of liquid [rom
the condenser oullel w Lthe
receiver inlet

« ameans of varying Lhe
airflow over the condenser
ceil 10 maintain a constant
discharge pressure as well
as 1o prevent excessively
low discharge pressure
(below 170 psig).

Properly sized receiver{s),
isolalion valves for inlet and
ourler, high pressure relief
valve, and receiver mounting
brackets can also be provided
as oplions.




Read Sal‘ety_Seclinn before this section. Failure to carefully follow
these instructions could result in permanent injury or loss of life.

Oplional winterizing of he te-
ceiver i3 recommended for in-
stallations operating in am-
bienrs below 20°F.

Control of the airflow can be
accomplished several ways
and is discussed under Oplion
9. Head Pressore Conrols
(SCAR) on page 108.

Magnelic staners for ihe con-
denser fan mowor(s) is not in-
cluded. Field piping from the
condenser to rthe uait high side
is not provided. SCAR's are
shipped with a refrigerant
holding charge only. All re-
frigerant and relrigerani
charging is by others.

Opticn 9
Head Pressure
Controls (SCAR)

Ar-cooled condensers require
some means of varying lhe
airflow over 1he condenser
coil in response 10 increases
and decreases in the refrigera-
tiom system loading. Several
methods are available from
Turbe. The siandard coatrols
consist of the vse of flood-
back conuols in conjunction
with fan ¢cycling. A valve set
(3 valves) can be provided 1o
stack liquid in the condenser
coil and conirol receiver pres-
sure during operalion in low
ambient (below d0°F). Pres-
sure switches are also provid-
&d 1a ¢ycle the fan or fans off
in response 10:

« low discharge pressure due
lo abnommal operating con-
ditioms

+ low pressure due to the
harvest sequence.

Damper conurols are nol rec-
ommended for TIG units be-
cause of the operaung se-
quence of lhese unils, and the
slow response lime of damper
controls

(hher methods of discharge
pressure conmol include:

! Variable speed moror con-
trollers (VSM).

2. Muli-speed fans.

In general, sysiems supplied
with Hood-back conroils re-
quire larger receivers and re-
frigerant charge. VSM con-
trols and muld-speed fans
bolh reduce the receiver size
and refrigeranl charge by re-
ducing the CEM of Lhe sysiem
o match the load (thus elimi-
nating the need 10 Mood che
condenser coil).

¥SM conmols provide a uni-
form control of the airflow
over a wide range (i.e. slep-
less conmrol), from 0 o 100%,
thus eliminatiag the sudden
increase and decrease of air-
flow associaled with [an cy-
cling.

Mulii-speed morors provide
airflow control over a more
limiled range bul greatly re-
duce the number of sleps in
airflow reduction associated
with fan cycling.

Magnetic stanters for fan mo-
lors are not provided with air-
cooled condensers or head
pressure controls. IF VSM
controls are specified, a mag-
netic siarer(s) i nol required
{ie. inegral part ol ¥SM con-
irols},

Opliop 19
Receiver
{SCAR & SCER}

SCA and SCE models are [ur-
nished with factory insialled
receivers and receiver piping.
SCER and SCAR models are
shipped withour the air-cooled
or evaporarve-cooled con-
denser or receiver, which are
lield installed and piped

The eptonal receivers sup-
plied with these systems are
sized to hold the total refriger-
ant charge of the system dur-
ing pump down. Receiver
sizing is based on the:

* operating charge of the
evaporator

= operatng charge of the
condenser

= receiver liquid seal

* flocd-back refrigerant
charge, if required

Also sapplied with the receiv-
er Ophion are:

» isolation valves for the
receiver inlet and oudel

* high pressure reliel valve

« meceiver mounting
brackeis.

Winterizing of the receiver for
operalion in ambienis below
20°F is nol provided but is
recommended w ensure ade-
quate sysiem pressure during
equipmeni slarl-up.

Refrigerant charge is nor fur-
rished wilh 1he receiver.
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. Failure to carefully follow 1

Option 11

SCE models are [urnished
wilth an evaporative condsnser
mouvnied on the frame with the
evaporator, and all piping and
winng is provided On SCER
models, the ecvaporalive-
condenser is field msialled.
All piping and wiring {rom Lhe
condenser 10 the refrigeration
high side is provided by oth-
I8,

Optional evaporalive-
condensers are sized (o handle
the THR (total hear of rejec-
tron) based on the design con-
denser of 78°F wel bulb, and
95°F SDT (samrated discharge
temperalure) (185psig). For
diffarent wel bulb conditions,
consult Turbo far selection.

Condensers musl be insialled
with adequate space {or:

« inle1 airflow and discharge
airtlow

- free drainage of 1he liquid
from the condenser oullel
10 the receiver injel

« ameans of conmolling the
ditflow over the condenser
¢oil 10 maintain 4 constant
discharge pressure as well
as prevent excessively low
discharge pressure (below
L70 psig).

A pressure swilch wired In
senes wilth the condenser con-
trol wiring is provided (o en-
ergize the water pump and fan
controls aller 2 minimum sys-
tem pressure (150 psig) is ob-
tained during start-up. The
waler pump is not cycled w
control discharge pressure due

to scaling problems cansed by
repeated welling and drying of
ihe coil surface,

Oplions

These ilems can also be Tur-
nished as opuions:

» properly sized receiver(s)

« 1solation valves for the
receiver inlet and outel
connecHons

« high pressure relief valve

+ Teceiver mounling
brackers.

Optional winterizing of the re-
ceiver i recommended [or in-
slallalions operaling in am-
bients below 20°F.

Cenrol of the airflow over the
condenser coil can be accom-
plished several ways and is
discussed under Option 12.
Head Pressure Conirols
{(SCER} on page 110.

Magneric starters for the con-
denser fan motor and waler
pump are nol included. Field
piping from the condenser o
the unit high side is not pro-
vided. SCER's are shipped
with a relrigerant holding
charge only. All refrigerant
and refrigerant charging s by
olhers.

Floal Valve

As waler in the evaporalive-
condenser evaporales [o re-
lease the heai [rom Lhe con-
denser, some waler is lost, A
float valve is provided in the
evaporative condenser sump
to replace the waler lost.

Field piping o the make-up
waler conneclion is required.
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Since the evaporaton of the
recirculated waler 15 required
to remove Lhe heat, evapora-
live-condenser seleclions are
based on the THR (1012l heat
of rejection), and the design
wel bulb lemperature, As the
weat bulb increases, additional
surface (larger evaporalive-
condenser) is required ro
handle the same THRE (i.e.
highar wer bulb 1emperatures
suppress Lhe ability of the sur-
rounding environment o ab-
sorb Lhe additional moisture).

Installation

Evaporalive-condensers can
be installed indoors or out-
doors, Ouldoor installations
may require 3 sump heater and
olher proteczion from icing.
An indocr somp may also be
nsed.

Oprtional head pressure con-
irols are available o conbrol
the airflow over the condenser
coil. Refer 1o Option 12,
Head Pressure Controls
(SCER) on page 110.

Air Intake &
Discharge Clearances

Clearance [or air intake and
discharge musl be provided.
When ordering an evaporz-
tive-condenser (if rthe con-
denser location is restricled),
consult Turbo for guidelines
on installing the evaporative-
condenser for oplimum pet-
formance.

Magnetic staners for fands)
and waler pumps are nos in-
cluded with the evaporative-
condenser.
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Conirols (SCER)

Evaporative-cooled condens-
&1s Texjuire some means of va-
rying the amrflow over the con-
denser coil in responge ro
increases and decreases in the
relrigeration systiem loading,

Several methods are available
from Turbo. The siandard
conirols consisl of the vse of
flood-back ceontmols in con-
junction with fan cycling. A
valve set (3 valves) can be
provided to stack liquid in the
condenser coil and conirol Te-
ceiver pressure during opera-
tion in Jow ambient (below
40°F). Pressure switches ars
also provided 1o cycle the fan
or fans off in response 1o low
discharge pressure due 10 ab-
normal operaling condilions
or Iow pressure due 1o the
harvesl sequence.

Damper controls are not rec-
ommended for TIG units be-
cause of the cperaling se-
quence of these uniis, and the
slow response me of damper
controls,

The waler pump is not cycled
10 conwrol discharge pressure
lo preven: scaling of the coil
surface, due 10 repeated wet-
ling and drying ol the coil.

Other methods of discharge
pressure conmrol include:

1. Vaniable speed mowor con-
oollers (VSM),

2. Mult:-speed fans.

In peneral, systems supplied
with flood-back conirols re-
quire larger recetvers and re-
frigeranl charge. V3SM con-
rols and mulii-speed fans
both reduce the receiver size
and refrigerant charge by re-
ducing the CFM of the sysiem
to match the load (1hus elimi-
nating the need 10 fload 1he
condenser coil).

VSM controls provide a uni-
form conwol of the airflow
over a wide range {i.e. slep-
less control), from (} to 100%,
thus eliminating the sudden
increase and decrease of air-
flow associated with fan cy-
cling.

Mulii-speed motors provide
airflow conirol over a more
limired range but greauy re-
duce the number of steps in
airflaw redociion associared
with fan cycling.

Magnetic slaners for fan mo-
tors are nol provided with ev-
aporalive-cooled condensers
or head pressure controls. If
VSM conlrols are specified, a
magnetic starter(s) is not re-
quired (i.e. inlegral pan of
¥ SM courrols}.

Oplion_13
Stainless Steel Auger &
Discharge Trough

TIG units are provided with a
hol-dip galvanized harvest
apger and discharge trough Lo
discharge the ice from the unit
during harvest. The auger
trough, iocarsd inside the unit,
is perforaled siainless steel,
All componenls in conlact
with the ice are either siainless
sieel or hot-dip galvanized to
provide comosion prtection.

In some applications, a higher
degree of comosicen proleciion
may be required. A siainless
siecl avger and discharge
trough can be provided for all
areas n conlact wilh the ice.

Exisling unils can be [eld
modificd to include the stain-
less sieel auger and discharge
rough.
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DO WEATHERIZING KIT

Standard self-conuained TIG
units consisl of an ¢vaporalor
and condensing unil secrion
mounled on a commoen base
frame. The evaporalor seclion
15 totally enclosed, including
insulated panels around ke
evaporaior plales.

A supporting struclure and
shest melal enclosure can be
provided io cover the our-
board equipment which in-
cludes the:

*  molor/compressor
assembly

« suchon eccumulator/heal
exchanger

« liquid line filter-drier

« safety swilch and gauge
console.,

Read Safely Section before this section.
these instructions could result in permanent injury or loss of life.

The enclosure protecis Lhe
equipment from rain, wind,
snow, and access from vnau-
thorized personnel.

The enclosure is not wintee-
ized for ambienl lemperitures
below 40°F (cefer 10 the win-
lerizing oplion on page 104).
Winlerizing can be provided
lor such applications.

On smaller unirs, access in-
side 1he enclosure is oblained
by removing the lixed
panclis). On larger units, a
hinged access door 1s provid-
ed.

Failure to carefully follow

dH0 0

Weathenzing is recommended
on all curdoor installations Lo
provide a suilable working en-
vironment for service during
all 1ypes of weather condi-
tions.
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ead Safety Section before this section,

T

these instructions could resull in perma

Failure fo cavefully follow
neni injury or loss of life,

dOHHO

When TIG vnits are installed
n an area where rthe ambient
ialls below freezing, precau-
tonary measures need to be
provided lo prevent freeze up
of Lhe warter pump, waler cir-
culating tank and condenser
(warer-cooled models).

* When Ihe ambient is below
0°F, insulated lower panels
and eleciric forced air hear
can be furmished.

« When the ambienl is be-
tween (°F and +32°F, an
elecric forced air healer
can be fumished.

The electric healers are faclory
installed in the fower seciion
of the TIG unil and are ther-
maestatically conmolled.

Draini

For long periods of down
ume in low or below freezing
ambicats, drain the;

* ‘waler pumnp
* wiuler tank
»  waler-codled condenser.

WINTERIZING

One-quarter (1/4) inch drain
valves are provided on the
waler purap head and waler-
cooled condenser head. The
water lank can be drained by
removing the overflow stand
pipe. Pravisions need to be
made to drain the.:

+ prehearer
* hearexchanger
* piping-

Water lines

Condenser waier lines and
make-up water lines should be
properiy prowecied from fresz-
ing by insulaling and applying
elecmic heating tape 1o Lthe pipe
surface. All exposed waler
tines should be properly insu-
lated by others when the unit
is installed.

Electrical

The magnelic contactor for 1he
electic resisiance healer is in-
stalled in the control panel and
prewired. Fused disconnects
or branch circuit breakers are
furnished by others 10 provide
circuil prolection in accor-
dance with local or stale codes
and regulations.

0004

The healer consisls of a three-
phase electric heater with a
smgle-phase fan moltor. Each
healer has a built-in overheat
rhermostat. Full load amps
for the heater element and
heater fan are provided far
each installalion,

Conlrols

The hearer conraclor is con-
trolled by an adjustabie ther-
mostat located n the control
panet and prewired.

As the cabinet interior temper-
alnre drops below the set
point, a sel of thermoslal con-
tacts close W energize lhe
heater conlaclor. When ihe
interior lemperature raiscs
above Lhe differsntial of the
thermostal, the contacrs will
open o de-encrgize the heater
conlactors. This ensures that
the engine companmeni interi-
or and the equipment located
inside will be maintained
above freezing.

Y59 Turbo Relrigeraling Company  2-1




Read Safety Sectlon before this section. Failure 10 carefully follow
these instructions could resull in permanent injury or loss of lile.

2-2 Turbo Relrigerating Company 1/89




d Safely Seclion before (his section.

Lhese insiructions could result in
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When 1he ice peneralor is used
N conjunction with a siorage
bin, an automatic means of
shutting off the ice generalor
when the bin or delivery point
15 full should be provided.
This will ensure:

» that Ihe ice generalor is not
accidentally left on, result-
ing in production delay or

+ overloading the system,
causing damage to the
equipment,

Soch a system allows the unit
o be operated until the bin is
full withoul having someonc
ar the switch 1o shut the anit
off when the storage bin is
full.

Failure lo cerefully follow
permanent injury or loss of life.

BIN-O-MATIC CONTROLS

C ls and Guideli

The bin-o-matic controls con-
sisl of a moiorized paddie
swilch mounted in the storape
bin. A set of N.C. (nommally
closed) conracis of the swilch
are conracted in series with the
MCS (masier conirol swilch}
of the TIG/TIGAR uni.. All
wiring and installaiion musi
be done in the field. Goide-
lines for installing the bin-o-
man¢ and a wiring schematic
are provided with each kir.

All winng/wiring connec-
lions, and conduit/conduil
connections are by alhers.

080

Yollage
115/1/60
27 watis

Physical Dimensions
Refer 1o Figure 9-1.

Dust Tight

Aluminum Housing

Unil weighs just 7 1/2
pounds. KA mode] U/L and
CSA listed

Conduit Opening

May be located in any posi-
tien. Should be lacated 1o al-
low free drainage of conden-
sale in conduir,

DA ILLED & WO TARPMPED
|“"‘ FA as= RIS Cooew T AR
& M0 13 5 THREAD
( —
b )
/ N
"
k1
NTI. TI—T ] z
:: CRGLE
S
A
&) [
N ——
)
\

TETIE#T

Figure 9-1

123 anar

Dimension Specifications
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(hese instruclions could result in permanent injury or loss of life.

Failure to carefully lollow

Mounting
Inferchangeablity

All units are 100% inter-
changeable wilth mosi other
bin levet conwol wnits.

1 §/4" Threaded

Hubk Unit

Axvailable o it into 12 of
standard § 1/4" coupling
welded ro bin.

Drilled and Tapped
For 3/4" ngid conduit.

Stainless Steel

Flex Cable

Standard on all models. Has
pull-our strength of more than
1,500 pounds.

Easy Shaft Extension

By just removing paddle from
coupling and screwing 1n
standard 1/4" pipe wilh stan-
dard pipe threads. Up 10 2]
feet can be added without 1n-
terfering with sensitivity of
unit. Custom made shafl ex-
lensions and guards can be
sopplied o specificasion.
Flexible or solid shaft
couplings are stainless sreel
providing added prolection
against inside bin moistre in-
terference.

Inierchangeable

Paddle Assemblies _
Permit proper paddle selection
for each application. Stainless
steel paddles, standard on all
models. Optional paddles
available in Teflon or Kel-F
coaled for sticky malerials or
exlremely comrosive aimos-
pheres.

Complete Motor Cuil-0ff
Prevenls motor burmoul and
increases life. When paddles
slalt, curreni flow Lhrough
motor windings is cut off by

——
—=

microswirch. Has vacuum
impregnated coil.

Wit :
COMBCN : hy VNG
i L]
: [ '
L] |
ND. @ (1 p N.O
i \ \
Ll |
i \
.G, —:—@ i y COMMON
] L]
-_._K\Q
LINE LIME [SAME AS MOTOR VOLTAGE)
SHWH SWITH CORACN LINE
‘ PAIVE
| MOTOR [
MG ‘
LOAD _
2
11 L OAD |
11 1
e
L4 LOAD |
-1 | 3
[
@
[ | LOAD
T 4
M.

Figure 9-2 Wiring Diagrams
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these insiruclions could result in permanent injury or loss of life.

No False Signalling
Because buill-in signal delay
allows small amount of paddie
molien jn stalled posilion.
The addition of a special intar-
nal vibration bumper is anoth-
eI preventive measure agaings
false stams caused by malerial
shift or excessive vibralion.

Quick, Easy Wiring

For any application from sim-
ply blowing a horn or luming
on an indicator light 10 acoval-
ing a sophisticaled aulomatic
malerial handling system of
conveyors, feeders, and olher
process controls. Reler wo
Figure 9-2.

Shaft Seal

Stainless steel, dust-light, and
leak-proof. Prevents malernial
[rom reaching bearings and
jamming unit. Resists imemal
bin pressure of 15 1o 20 PSI.
{Special seals available for
higher pressures.)

Built-In Slip Ciulch
Inside casing allows paddles
to be turned manually in either
direction wilhoul siripping
pears of shafl or motor drve.

Exclusive
Ramp-Actuated,
Roller-Type Microswitch
Preveais [alse signalling, pro-
moles positive response.

Field-Adjusiable
Sensitivily

From 4 10 12 inch cunces o
compensale for changes In
malerial and [low gualiries,
Simple 10 adjust,. . takes sec-
onds.

Long-Lile

27 Wait Motors

In all Popular voliapges:
115V, 230V, 24V, 50 Hz or
60 Hz, as well 23 24V or 12V
DC. Vacuum impregnated
coil for superior motor operat-
ing characteristics.

Wide Specirum
Lubrication for

Molor and Bearings
From -65°F 10 +185°F special
lubrication available.

Exlended Drive Gear
Permits floating molor mount
- simplifies mainienance,

Drive Shaft

Stainless sieel - a vilal control
area. Oflers posilive prowec-
lion against molswre and cor-
rosive build-vp which could
impatr proper functioning of
unil,

2 5P.D.T. Swilches
(15 amp capacily) are siandard
on all uniis.

Failure (o carefully follow

Mouniing
The bin-o-maiic 15 mounted
near Ihe ice eny point nearest

the poinr where maximum ice
height will occur.

Operalion

The swilch molor rolates Lhe
switch paddle. Aslong as the
switch is free lo romale, the
swilch contacts remain un-
changed. This allows contin-
uous operatton of the TIG/
TIGAR unit,

When the bin or storage tank
is full, ice will pile up around
the switch paddle and restrict
115 rotation.

When the swirch paddle stalls,
an inlernal cleich disengages
the drive motor and Lhe con-
tacts of the switch change po-
sition (i.e. the normally closed
conlact in the MCS circull
opens, placing the unir in the
gulomaric pump down mode}.

Note:

All'TIG units wrilize a "pump-
down" cycle Lo terminale op-
eration. This places all of 1he
refrigerant charge into the
high pressure recerver ar com-
bination condenserfreceiver,

Therefore, the unit does not
stop operalion immediately af-
ier the bin switch open or the
MCS switch is turned off.
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WARNING

To ensure (hal the equipment described by this manual, as well as all equipment connecled
to and used with i, operates salisfaciorily and safely, all applicable local and national codes
that apply to installing and operating the equipment musi be followed. Since codes can
vary geographically end can change with lime, il is Ihe user’s responsibility to determine
which standards and codes apply, and to comply with them.

FAILURE TO COMPLY WITH APPLICABLE CODES AND STANDARDS CAN
RESU(Ij.T IN DAMAGE TO EQUIPMENT AND/OR SERIOUS INJURY TO
PERSONNEL.

Al equipment should be installed and operated according Lo all applicable sections of the
National Fire Code, National Elecirical Code, and the codes of the National Elecirical
Manufacturer’s Association {NEMA) as g minimum. Contacl your local Fire Marshall and
Electrical Inspecior to determine which codes and standards apply Lo your specific case.

Personnel who are (¢ install and operate Lhe equipment should carefully study this manual
and any olhers referred to by il prior Lo insiallation snd/or operalion of the equipment.

If you have any guesiions regarding the installalion or operation of the equipment, or if
more informalicn is desired, contact your aothorized Applications Engineering Distributor
(AED) or for 24-hour service assistance or emesgency parts, catl (615) 461-2501.

Siemens Indusrial Automarion, Inc. anthonizes Turbo Refrigeraring Company fo reproduce the
following sections of the SIMATIC TI Series 305-8101 Users Manual (published by SIA), P/N
25935460030 on July 27, 1992,

Siemens Indusmial Anromarion, Inc. Siemens Indusirial Automation, Inc.
P.O. Box 1255 000 Bill Garland Road
Johnson Cily, Tennessee 37605-1235 Johnson Cily, Tennessee 37601

& 1992 Turbo Refrigeraring Company. All Rights Rescrved.
@ TURBO is Lhe registared trademark of Turbe Refrigemting Company, Denon, Teas,
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O O & O MopuLARCPUS & & O O

Onick Start CAUTION 4. Place the mode select
switch in the PRG positon
The Model TI325/TI330is a | Do not connect the 220 (program mode}.

modular CPU used in the Se- | VAC neutral (erminal when _

ries TI305 modular YO sys- § powering the unit with 11p | 3. Tum unit power on. The
ten. The CPU is insialled in § VAC. The unit is damaged | POWER LED on the CPU
a Series TI305 base which ¢ 119 vaC operation is al- illuminajes.

can be a 5, §, or 10-slot base. tempted with this terminal

It provides up w0 168 1O § .- . Connect the TT305
points, of which 96 can be re- ected. programmer bo the froot of
motely mounted up 10 3280 the CPU. '1"113.t e
fect (1000 m) from the local 3 (onnect the controller fo D 0BD and the AR LED
- ;11 o li'ni'vﬂr SR e llluminaes. See Figure
The purpose of Quick Star: 1gure S-1. 1-2.
section is w get the exper-
enced user sll:ancd in the WARNING 7. CiaﬂI_ TWTIBUSMOW
h ible tme. using Lhe
shoriest possible tme [Tcr minimize risk of pmeu-] prog?mmm:
1. UﬂPaCk Lthe ﬁqﬂipﬂ'ﬁﬂﬂl- Lial shock hazard, be sure
the unit is properly in- CLR SHFT 3 4 8
2. Insent a CPU module into St?ll]ljed in the endl?s;llre to DEL NXT
slot 1 adjacent 1o the minimize access of eleciri- .
power sﬁlppl}'. an jnput cally live lerminals. Only || 8. Place the mode select
module, or inpul simulator || persons knowledgeahble in f.»;w.-rm:h on the 0]
(305-018), into slot 2, and the sale use of bigh voltape in the RUN position (mzn
20 ourpt module into slot | should perform this test. mode). The RUN LED
3. L illuminares.
Outpwt 10 LED Inpul OLED
ﬁc:l_\,_l:i_‘»—%// i
Ut _Hﬂ%r'""ﬂﬂl b &
C) S| =8 gg S warien (S
| | =k S 3 [T STe— [ AC fina (115VAC)
— | AC nautral
8 i
) 8l | - Earth GND
o BRI ¢
= D (—Tem —

S Sle12 Skl

Figure 1-1 Model TI325/T1330 Coniroller

Modolar CFUs 94 Twbo Refriperating Company 1




L
9
®
®
9. Test an output using the 10. Test an ourpur wsing an = Enter the following ®
output mwdule inslalled in mpirt modode. If an inpw keystrokes from the ®
slol 2. module is installed in slot Frogrammer.
I, proceed as follows: @
» Enter the following STR SHFT 0 ENT ®
instruction from the + Tumn conroller power
programmer 1o force an off. OQUT SHFT 1 0 ®
output on. For this tesr, ENT )
use outpur i0. = Hard-wire an inpul :
device, such as a « Place TI305 o
SET SHFT 1 0 ENT swilch, 1o Lhe firsc programrmer made F
termoinal on ihe input select swilch in the
+ Output 10 LED) on the module., EUN pesidon (run 9
output module mode). @
illnminates. = Tum controller power
Sex Figure -1, on. » (lose the switch $
hard-wired 1o the input ®
Tom output 10 off = Place TI305 module. The LED
using the programmer Programner mode labeled O on the ourput @
as follows: select switch in the miodule illuminates. ¢
PRG position See Figure 1-1.
RST SHFT 1 { ENT (program mode). &
See Figure 1-2. 11. If you encounter ®
problems with the
procedure, repeat steps @
5--10. If {he problems — I
persist, refer ro secton 2
— Trouble-Shooting & 9
Mameienance. e
@
/ N 9
— ADRLED ®
[ e .
Aun LED )
T I 1 .
- ADDRESS/IDATA (T
mmuu BATT @
PWR  CPY () @
i —
¥ ] -] — =t .
model (7] 79 [& b (= bt
3“5 i s 6 GHECK o
i (=] (55 [ [ocq [sS] ecH ®
1 2 3 HEAL
I i i i I o e B R D ®
O 0 apEaE -
4P TEXLS INSTRUMENTS @
< | ’ :
Figure 1-2 TI305 Programmer ®
®
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The CPU processes data by cyclic operation execution, the response e fromn receiving a signal
10 sending 11 varies with the inpul Gming and program contents, See Figure 1-6,

Modular CPUs

Exeouts Foroed IO Faquasts

Lipdate Cutpuis

Figure 1-6 CPU Processing
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dd TROUBLE-SHOOTING & MAINTENANCE )

Overview

This section contains instruc-
tions for trouble-shooting the
Series TI305 System to iso-
late faulty functions and com-
ponents. Specific procedures
are included for battery re-
placement and subsequent
Testoration to normal opera-
Hon.

Trouble-shooting and mainte-
nance must be done only by
authorized personnel who are
trained and experienced in
electrical and electronics

safety practices.

Trouble-skooting the Series
TI305 System consists of ob-
serving system operation for
malfunction symptoms and
isolating the fault. Table 2-1
lists the most probable canses
for typical malfunction symp-
toms. A reference to a de-
tatled trouble-shooting proce-
dure is listed for each
probable causs.

Figure 2-1 Replacing Battery in Model TTI325/T1330 Controller

Trouble-Shooting & Mainenance

6/94 Turbo Refrigerating Company 9
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® & & SYSTEMPROGRAMMING ¢ b &

TI305 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 insouctions
inro the memory of the
controller.

= Edit existing prograrmns or
instrucoons.

= Trouble-shoot program
operation.

= Test the conroller for
proper internal operagons.

Note:

As an allematve 1o using the
TIM}S programmer, you can
uze the TISOFT opesrating
sysiem with an IBM XT/AT-
comparible computer.  You
can order TISOFT and the T7-
SOFT User's Manual (pant
number PC305-6201). A
Data Communicatons Unil is
also needed o interface Lhe
unit o the TI305. There are
WO VEISIONS:

1. 305-03DM — 1his R§-232
version will connect
directly 1o the R5-232 pont
On your compuler by using
a nu}l modem cable
(TT P/N VPL200-3605).

Sysiem Programming

2. 305-02DM — this RS-422
version will connecito a
BRS-422 port. To interface
the 305-02DM 10 a
RS-232 port, you can use a
R5-232 10 RS-422
converier (FACT
Engineering 305-DCU-U
ar equivalent). This
converier mounts direcdy
on the 03DM:; TI cable
P/N 500-3602 will connect
the converrer %o your
compuler.

For addinonal informanon,
contact your distmibutor, or
call 24-hour service assis-

GNce Or SMETgency pPams at
{615} 461-2501.

Modes Ol Operalion

The programumer has three
modes of operation, deter-
mined by the swilch position:

Rup Mode

In mn mede, the conroller
scans end execules the ladder
logic program. You can
monitor program  functions
(operation codes) and param-
elers, but you cannol altter the
program while in ran mode.

Program Mode

In program mode, the con-
troller does noi scan or exe-
cute ladderlogic programs,
You can enler or edir instruc-
lions or parameters while in
the program mode. In pro-
gramm mode, the mn indicalor
is olf.

Load Mode
In load mede, you can record

a program in CPU memory
onlo a cassette tape, or you
can load a program [rom a
casserte wape ino the CPU

mernory.

Operation

The programmer provides the
means far emering program
instmucnons inw the control-
ler memory and for initiating
nonprogramming  functions.
The function keys, mode se-
lection switch, and display
are shown in Figure 3-1.

Instruction LEDs

ADR
This LED is on when an ad-
dress 15 being displayed.

sSHF

This LED is on when vou
press SHF. The iluminated
LED means that fumre key
functions comespond to the
labels above the selecied key.

DATA

This LED is en when you are
monitoring the contenis of a
regisier; the address/dara dis-
play shows a four-digit BCD
value in thal register.

This LED js on when you are
moniloring the contenrs of a
regisier; the address of the se-
lecred register is shown in the
addressfdaca display.

Keylock Swilch

Keylock switch selects the
operating mode of the con-
toller. It can be rned 1o
any posidon during program-
ming, program execution, or
load operanons withour wm-
ing controller power off.

6/4 Turbo Refrigeraing Company 15
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Command Keys

CHECK allows you o verify
that a Program was SUCCess-
fully recorded from CPU
memory to an audio casserte
tecorder, or loaded from an
andio cassctie recorder o

CPU memory.

BEAD allows you 1o load a
pregram from an eudio cas-
sette recorder w CPU memo-
ry.

WRITE allows you w save
(record) from CPU memory
to an audio casserte rape.

MON in run mode, allows
you lo monitor 16 I/Q refer-
ences at one hme, you <an
alep monitor currenl valves of
Hmers and couaters.

Edit Keys

DEL when a program instnic-
tion is displayed in the ad-
dress/datz area, pressing DEL
PRY delerss thar instruction
from CPU memory.

Figure 3-1 TI30S Programmer

INS aliows you to insest logic
insuuctions beatween existing
logic instructions.

ENT completes a logic enmy.

CLR clars previously cn-
tered instrucHons.

SHE chanpes Lhe command
keys 1o numeric keys, and the
function keys SCH, PRV, and
NXT ro the functions labeled
above those keys.

SCH allows you 1o locare
logic insmictions, or refer-
ence numbers  (pontact

pointsy, for a2 memory ad-
dress.

PRV canses th: previous
memory address or instouc-
ton to be displayed. Other
nses are descnbed throughoni
this secdon.

NXT canses the next memory
address or instruction 0 be

displayed Other uses are de-
seribed Umroughour this sec-
tion.

16 Turbo Refngeratng Company 6/94

Data/Register Keys

E allows you to enter a two-
dipit dara operation or fonc-
rion value.

R selects a data register or a
timerfcounter  accumulaled
daja register, or selects a
gronp reference  number
when programming data op-
erdton instmcoons,

Status LEDs

ON/OFEF reflecrs the stams of
CPU memory for the instruc-
tion being displayed

RUN is on when the mode
selector swilch is in the RUN
position (Tun mode),

PWR 15 on when conmoller
power supply is functoning
properly.

BATT is on when inrzrnal

battery 1s at a low power lev-
¢l and musrt be Teplaced

Syslem Programming
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CPU is on when there is an
internal hardware fanlr,

Address/Reference Display is
a four-dignt chsplay showing
the locarion of ecither the

memory address of the pro-
grammed msoucton. When

an address is displayed, peri-
ods appear at the botom right
comer of each digit, and the

Programmer Functions
Table 3-1 lists the functons,

ADR LED is on. the keystrokes required to en-
tar them, and the modes in
Exemple: 0.0.0.1. which the function can be

performed  Fonction opera-
tHons are fully explaned in

sections thal [oflow the wable.

Table 3-1 TI}S Programmer Funclions

Function Keystrokes Mode
RUN PRG LOAD

Go 10 Run mode. Tum mode select swilch to the RUN position.
Go 10 Program mode (PRG}. Tumn mode select swilch o the PRG position - .
Clear memoery. CLR SHF 3 4 8 DEL NXT .
Go 1o beginning of program. SHE NXT . .
Dhsplay an address. SHF [Address] NXT . .
Display nexr address. NXT . ¢
Clear display. CLR {Clears previously enrered command

and present address is displayed] . .
Displzy program. [Instructon] NXT

fPrevious instroction] PRV .
Write insoucgon. {nstrucdon] SHF

[Data] ENT .
Edit instrucdon. [Insructon] SHE

[Daa/Memory] ENT .
Insert instruction. [Address or Instruction] SHF

{Data] INS NXT .
Delete instrucnon. Dhsplay the insimicron 1o delete and press

DEL. PRV .
Insert End. CLR SHF INS NXT .
Search [or a specthic Display address by entering
instrucOon. [Insmuction] SHF

[Data] SCH

D)isplay the instucron by pressing NXT . .
Sysiem Programming 6494 Turbo Refrigerating Company 17
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Table 3-1 TI305 Programmer Funclions (conlinued)

Function Keystrokes Mode
RUN PRG LOAD

Search for a specific Diisplay address by pressing NXT
reference. Display the reference number by pressing

SHF [Memory reference] SCH

Display nexr vsed reference by pressing

SCH again . .

Use grammar check o lecare vacam addess ’ .

Muldple status operation.  SHF [Memwory reference] MON

Monitors 16 bits from Change range of display by pressing

specified starting address. PRV or NXT .
Timer/counter accumulated

value or data regisiers.

Monitors one imer or
counter accumulated value
or dala Tegister, SHF 6 [Memory reference] MON .

On/off states. If the

instruciion is displayed, Lhe

on/off coil display LED

1eflects the stams of Lhe —
conlact or coil. ®

Force discrele references¥. On=8ET SHF [Memory reference] ENT
Qff =RST SHF [Memory reference] ENT

Foree umer/counter™ Dlisplay address and press
accurmulated valuoe. SHF [Valus] ENT e
Force data register value®. R [Repg nomber] MON RST

SHF [New value] ENT .
Check program prammar.  CLR SCH . .
Cassette Operalion

Record dara o cassene ape. [File No.] WRITE NXT

Load memeory from
casserle [ape. [Fil= No.] READ PRV

Verificadon of cassent tape.  [File No.] CHECK SCH .

* Force operaies {or only one scan.

Note:

The [/O meferences in the Series TI305 conuollers are numbered in octal, wihich 1s also known ag
base §. 1/0 points ate counted as usual from O 1o 7. Since 8 and 9 are not used, the next poine af-
ter 7 is numbered 10. When the count reaches 17, the nexrt poinr is 20. The point following 77 i5
numberad 100, and so on.
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Clear Program Memory

To clear entire conients of
logic memory, place the pro-
gammer in PRG mode amd
enter the following key-
sirokes:

CLR SHF 3 4 8 DEL NXT

Afier ali memory has been
cleared, the address/dara dis-
play is 0.0.0.0. and the ADR
LED is on. To cancel ths
clear function, press CLR in-
sread of NXT.

Display User Memory

When operadng in the pro-
gram’ or mn mode, this func-
tion sequence allows you to
select and display a specified
memory address, and the log-
i¢ coment of thar address.

Displayn ddress 0
Press SHF NXT ar any time.

Displaying A

Specified Address

To display, for example, the
logic in address 123, press
SHE 1 2 3 NXT. The se-
lected address, 0.1.2.3. is
displayed.

Locaupg An Unused Address

Or Grammar Check
Press CLR SCH 1o locale Lhe

first available locadon {end
slaEment).

Changing From Address
Display To Insmuction
Drispiay

To change he address dis-
play to an instucton display,
press NXT. The logic con-
tent of the memory is dis-
played.

Sysiem Programming

Wrile/Edit An Instruction

To change memory data at a
partcular location;

1. Place the mode selector
swirch in the PRG

2. Press PRV or NXT undl
the insoucton 1o be
changed is displayed.
Enter the new instruction:
for example: AND SHF 4.

3. Press ENT. The new
instruction replaces the
Previous instruction et that
memory location, and the
next address is displayed.

Insert An Instroclion

To insert an instruction be-
tween fwo existing instruc-
tions, follow these steps:

1. Place Lhe mode selector
switch in the PRG

position.

2. Press PRV or NXT 1o
display the instruction
before which the new
instruction is to be
insered

3. Enter the aew insmucoon;
for example: AND SHEF 4.

4. Press INS. The address
display shows a lower case
i in the left digil of the
display.

5. Press NXT o confirm the
imnsen. The display shows
the address of the nexi
instrucron.

Delete An Instructon

To delere an insructdon, nse
Lhese sieps:

1. Place the mode selecror
switch in the PRG

positon.

2. Press PRV or NXT io
display the instruction to
be deleled.

3. Press DEL. The address
display shows a lower case
d in the lefi digir of the
display.

Note:

To cancel the delete Fanction,
press CLR before performing
step 4. The display returns 1o
the insmuchion being consid-
ered for deletion.

4. Press PRV to confirm the
delese funcion. The next
address is displayed The
remaining 1sSouctons
aurormatically back up one
address location 1oward
0.0.0.0. 1o fill the empty
MEMory.

Monitoring 1/0 Statuos

You can monitor a total of 16
/O references at any ome,
beginmng with an address
you select, Each reference is
within a group of eight refer-
ences. The J/O status of the
group with the selected refer-
ence, angd the next higher
group of exght, is indicated by
illuminared L EDs.

1. Place the mode selector
swilch in the RUN
posidon.

6/24 Turbo Refrigeraring Company 19
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Figure 3.3 Timer/Counter Accumulated Value Display

2. Select the reference i be
monitored. For example,
Lo monitor inpet 6, press
SHF 6.

3. Press MON. The display
shows a characeer
followed by 1he lowes
reference in that group.
From the example in step
2, the value (M) is

displayed.

The first eight LEDs
represent the stams of the
group with the selected
memory reference; the
stams of the nexlL memory
reference is indicated by
(he last eipht LEDs. /O
maonitoring with LEDs is
shown in Figure 3-2.

4. You can use PRV and
NXT 1o scroll forward or
bhackward 6 increments of
eighi

Monitoring Timer Or
Counter Values

To monitor e accumaolated
valpe of a nmer or counier:

1. Place the mode selector
switch in the RTUN

2. To specify the
timerfcounter number,
press SHFE and the
idennfier keys. For
cxample, 10 monitor the
operating value of tmer
617, press:

SHF 6 1 7 MON

20  Turbo Refrigeranng Company 6/94

The cwrrent accumulated val-
ue of the specified dmer/
counter s displayed in the ad-
dress/datz area, and the LEDs
represencing the last two dig-
its of (he Hmer or counter are
itluminated. Accumulared
gme 15 displayed in 0.1 sec-
ond increments. See Figure
3-3 for an example.

Monitoring Data Regisler
Values

To monior the value of a
data regisier, place the mode
selector switch in 1the RUN
posinon.  Specify the re-
quired dala register. For ex-
ample, to monitor the value
of daia register 400, press R
4 0 0 MON. The valoe of
the data regiscer is displayed
in the address/data area

Sysiem Frogramming




Changing Timer/Counier
Accumnlator Values Or
Data Specilied Data
Regisier Values

1. Monilor the specified
timer/counter reference or
the specified dala register
by typing the following
keysomkes:

data register
CLRR 4 ¢ 0 MON
of

timer/counter reference
CLR R 6 0 0 MON

2. Change the valos of the
specified tmer/counter
reference or the specified
data register by pressing:

daia register
SHF New Value ENT
or

timer/counter reference
SHEF New Value ENT

Searching

The search operanon allows
you 10 locare logic instme-
tons or reference nmbers
{contact points) for TDemoTy
addresses. To search for an
insouction, use the following

procedure.

1. Placa the mode selector
swiwch in either the PRG
of RUN posibon.

2. Enter the insiruciton
whose memory is to be
searched. For example,
press OUT SHF 2 O
SCH. The firs1 memory
address for the insructicn
is displayed. If the
IRSIICHON 1S noneXistent,
error code E99 is

displaysd.

Sysrem Programming

3.

Press NXT to verify the
insmucton for the address

displayed.

. Pressing CLR causes the

s 10 be displayed
agan. :
If you continue to press
SCH while the
address is displayed, the
controller searches for
other addresses that have
the same instrucbon. If
searching is contineed w
the end of the program, it
wraps around 1o memory
address zero until an
insfruction-address match
1s dewectad.

To search for a particular ref-
erence (comiact poinl), use
the following procedure.

1.

Place the mode selector
switch in either lhe RUN
or PRG posibon.

2. Enrer the contact point

For example, to find the
memory address for
contact point 1(:

Press SHF 1 0 SCH.
The memory addrees for
the contact point is
displayed. If the contact
point is nonexistent, emor
code E99 is displayed.

. Press NXT to display the

coniact point number for
the address locabon

displayed.

. If you continus 10 PIess

SCH while the memory
addrass is displayed, the
coniroller searches for
other addresses thal have
the same contact poinl

If searching is continued
1o the end of the program,
it wraps around (0 memory
address zero unal a
contact poinr-address
march is detecled

Monpitoring AP
Checking Status Of
1/0 Designators

To check the stams of the 110
designators:

1. Place the mode selector
switch in the RUN
position.

2. Selecireference o be
rnonitared by pressing
SHF and the beginning
memory reference number
and pressing MON. The
display shows a character
followed by the lowest
reference in that group.
The references are divided
into groups of 10 {oclal
Syslem}, but there are only
eight references in each
group. For example, 0-7,
10-17, elc.

The instruction/nurneric
LEDs show the states of
16 references. The firsi
eight LEDs represent the
slatus of the group wilh

the selected reference; the -
second set of eight LEDs
are for the next higher

group.

3. Pressing NXT LncTeases
the displayed reference
group by 10, Prassing
PRY decreases Lhe
displayed reference group
by 10.
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4,

Pressing the CLR ciears
the monitor display.

Example of monitoring
reference 103, press:

SHF 1 0 5 MON

The Address/Iata area
displays 100. The
insecton/numeric LEDs
tells you the stares of
references [00 throuph
107, and 110 through 117.
If the LED display is as
shown in Figure Ll. you
can delermine that
references 101, 106, 110,
114, and 117 are on.

0 4 o &

N

1. 5 1 5
[ ]

2 6 2 5

-

3 7 3 7

[}

| S— | S

100107 10117

y

Checlting T/C Accumulaled
Value

To check the tmer/counter
accumplarsd value;

1. Place the mode selector
switch in the RUN
position.

2. Enter the destred
timer/counter number and
press MON. The carrent
accumulated value of the
selecied tmer/counter is
displayed in the
Address/Data area, and the
LLEDs representing the last
two digits of the tmer or
counter is 1lluminated in

H LET kwress cleeppliy Enpacdrotout
s e P00 m #1097

Figure 3-4 Example Of Meniloring

L'O Relerence Status
11 10 4 o 4
s The laat o
= = == 1 5 1 5 #ﬂmmm
Exiwyple ﬂﬂ. l ﬁm“
Toma Dizplayad 2 & 2 6 |
in .7 e 7 o numbar 517
el 18 3 InComiy
< i 3 ¥
LS
L e— | ——
1070 D=7

Figure 3.5 Example Of Monitoring
T/C Accumulated Value
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the instruction/numeric
area.  Accumulated tme is
displayed in seconds o
wilhin 0.1 seconds.

3. Pressing CLR clears the
monitor display.

To sec an example of check-
ing timer 617 with an accu-
mulated value of 15.3 sec-
onds:

Press SHE 6 1 7 MON.

Figure 3-5 shows rthe Ad-
dress/Data display and in-
strucion/numeric LED dis-
play for this example
stualion.

Changing Timer/Counter
Accumulator Values Or
Spedilied Data Register
Values

To change hmet/counier val-
ues or specified dalz regisier
values:

1. Monitr the specified
nmer/counter reflerence or
the specified dama register
by typing the following
keysookes:

dala register
CLR R 4 0 0 MON

or

timerfcounter reference
CLR R 6 0 0 MON

2. Change the value of the
specified tmer/counter
meference or the specified
data regisier by pressing:

data register
SHF New Value ENT

or

timer/counter reference
SHF New Value ENT

System Programming
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& @ PROGRAMMING ERROR MESSAGES & &

IncOTTect Programmer OpRTaion and cassens recorder operation (recording/playing) are deteried
and digplayed on the programmer.

Invalid Operation Detected Display Code
Incorrect program syntas. EQ1
Reference number out of range. E
Program memory s full. Ell
Program verification emgr with casserie. E25
Cassetre volume not adjusted comectly. E28
Instruction being searched for does not exist. E99
Program Syptax Ector Display Code
The reference number or a slot containing an inpur module wes

usedd ag an ourput. EQ2
Stack overflow: More than eight levels of logic have been programmed.

Check the use of AND STRAORSTR/MCSMCR. E03
Duplicare putput or Hmer/counteT pumber. EO05
MCS/MCR PAIRS do not match. EO6

An input contact is missing from before a CNT or SR instrucdon. E07
Missing TMR or CNT preser or shift register range. E0B

The rung does not termanace in an GUT or box insoucHnaon. E09
Program memory is full. Ell
Program memory Parity Bmor. E21

A program synlax check can be made either in the RUN mode or PRG mode.

Programining Error Messages 694 Turoo Refriperziog Company 23
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Additonal TI3S Errors Display Code
Maximum number of high speed counter preset points exceeded. E13
Lost cornnranication between TI315 and 1/0 expansion. E30
Communications framing error berween TI315 and A0 expansion. E31
Communications parity error between TI315 and 1/O expansion. E32
1/0 expansion does not respond to TI315. E33

24 Turbo Refrigerating Company 6/24 Programming Error Messages
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¢ @ CASSETTE RECORDER OPERATION ¢ ¢

IMPORTANT

Itﬂ]l!ﬁ ﬂgull’ﬂd E!H

1i is wise to make a tape
copy of Lhe program exist-
ing in memory before eras-
ing it o load the new pro-
gram.,

age Operation

Hand Held Prograinmer
This includes the key for the
hand held programmer, along
with the audio cable which is
gray with a red mwacer.

Introduction

The programs used for TUR-
BO programmable contollers
may be stored on standard an-
dio cassetie tapes. It is wise
o keep a tape copy of the
program handy in the event
that the CPU either becomes
defective, or somchow loses
its mernory.

Aundio Cassette Recorder
This is a standard size cas-
setie rape recorder which has
a microphone jack, earphone
jack, and a volume control.
Optonatly, this should have a
digital counter.

Standard Audio Cassette

Tape (TypeI)
The “micro cassetie™ tapes

generally do not have she au-

Common Problem

The most common problem
incurred during tape opera-
ton is confusion over Lhe
proper key to depress on the
hand held programmer. The
shifted function keys on Lhe
programmer are shown in
Figure 5-1. The shifted func-
don always corresponds to
the key directly below iL

erabion

Save/Record A Program
Onto Tape (WRITE)

1. Install the Programmer
oo the CPU. Verify that

dic quality requirted and the programunable
should not be used. conmoller has AC power.
2. Turn the mode switch on
the Programmer o the
LIOAD posidon.
== = =
———
MIDRESS/ |

DATS, — |_—1DGIC

DISPLAT o 2 2 5 Jd DISPLAY
g ut NCS [k
1 5 [] 5
— WIDALTS e —— -] THE *14:] Lor
| ™ O¥F i Ratt 5%: i::T SET ng_
STATUS L i
DISFLAY e :rt IgT 9?1! m"ll n-én

_ L : LOGIC

DATA el o] [ - - fe o] [39] —— s
DPFEFII_:{;TE.IUH — e farte

T E I @ b [=) o] sweTen
READ = M
e IE]EI w] . KEYS
MODE .(%) upE WilTE /
swiren — (O } ) G (=) (&) o]
LY
# Y

PERIFHERAL JACK —~/

Cassee Recorder Operalion

Figure 5-1 Programmer Features
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3. Connect the Programmer

(TAPE port) to the tape
recorder (MICROPHONE
input) with the andio cable
(gray with red tracer).
Refer to Figure 5-2.

. Rewind the tape to the

6.

Adjust the volume setring
on Lhe tape recorder to
approximately 75% of the
maximum setting. If a
10ne control is available,
adjust it to 75% of the
mEximum seiting.

12, Tt is recommended that
the tape be rewound 10
where 1he recording
began and that the
“c.hﬂ‘-l:k A Promm”
{described later) be
performed (o ensure data
ini=grity.

beginning or to the desired 7. Begin the tape recorder
record position if multiple operation by depressing Load A Program Onto CPU
programs are to be places the RECORD PLAY (READ)
on one tape. Programs butions.
require approximately 1.5 1. Prior 10 loading a program
to 4 minutes of tape per E. Depress the WRITE key onrg the CPU, the existing
program. Note counter on the Prograsumer. The program must be cleared
positon. recond operation will now from the CPU memory.
begin. To do this, turn the mode
. For identilication of & _ switch to the PRG mode
program, if desired, entera 9. The ON/OFF light on Lhe and press the following
four digit number Prograromer will come on. key sequence:
(0000-9999) on the
Programrmer. When tape 10. When the record is CLR SHF 348 DEL
is accessed laser to load complete, Lhe NXT NXT
the CPU, this number can Programmer will display
be used o identify the End in the Address/Thara The program has now
cOITect program prior 1o display and the ON/OFF be=n clear=d from the
alenng CPU dam. Ifa LED will be off. Stop the CFU.
program fumber is not as recorder and nole the
expecied, the operawor can counter positon so that 2. Install the Programmer
lerminare the load the amount of tape used onlo the CPU. Verify that
operation and get the for thal program can be the programmable
correct tape withour loss derermined. controller has AC power.
of the existing program of _
delay incurred by loading 11. Depress the CLR (Clzar) 3. Turn the mode swilch on
a wrong program. THIS key on the Programmer 10 the Programmer to the
IDENTIFICATION end the record operation. LOAD pasiton.
NUMBER Is
OPTIONAL.
Microphons
fack i
m[=]=]=]=t=] i 5
] . =
i o
Check
l'fwhﬂLEJcF EL'I:II:IEII:I_J :————-E M

|
| Eaphongiack Cassarte mpe racomder

Figure 5-2 Writing From Controller To Tape
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. Connecr the Programmer

(TAPE port} to the tape
recorder (EARPHONE
input) with the audio cable
{eray with red tracer).

. Rewind the tape Lo the

beginning of a previously
recordsd program. Enter

the propram identificabon
number (if applicable).

. Adjust the volume serming

on the rape recorder fo
approximately 75% of the
maxipum ssttng. Ifa
lone control is available,
adjust it to 75% of the
maximum setung.

-

. Depress the READ key on

the Programmer.

. Begin the tape recorder

operadon by depressing
the PLAY bulton.

. The Address/Diara screen

of the Programmer will
flash an E28 briefly.

10. The LED cormesponding

11

to the 7/REG on the
fower right hand side of
the Programmer will light
up for approximalely 10
to 15 seconds.

The Address/Dara screen
of 1he Programmer will
display an F when the
program has been found.
If the CPU detects 8

rogram number different

the ome entered in

slep §, the Address/Daca
screen of ke programmer
will display PASS.

Casselle Becorder Operalion

12. When the load is
complets with no errors,
the Programmer will

80 that the amount of lape
uscd for thar program can
be determined.

13. Depress the CLR (Clear)

key on the Programmer ro
end the record operation.

Check A Program With
The Tape Copy (CHECK)

1. Insmall the Programmer
onto the CPU. Verify that

Lhe programmnable
contmoller has AC power.

2. Turn the mode switch on
the Programmer o the
LOAD positon.

3. Connect the Programmer
(TAPE port) 10 the tape
tecorder (EARPHONE
inpur) with the audio cable
(gray with red racer).

4. Rewind the tape 10 Lhe
beginning of a peviously
recorded program.  Enler
the program identificahon
number (if previously
recorded).

3. Adjusi the volume setting
on the tape recorder 10
approximaiely 75% of Lhe
maximurn selng. If a
lone conirol is avatlable,
adjust it 10 75% of Lhe
maximurm selang.

6. Depress the CHECK key
on the Programmer.

7. Begin the ape recorder
operaton by depressing
the PLAY burion,

8.

The Address/Data screen
of the Programmer will
flash an E28 briefly.

. The LED carrespoading to

the 7/REG on the lowsr
right hand side of the
Programmer will light up
for approximately 10 to 15
seconds.

10. The Address/Tara screen

11

of the Programmer will
display an F when the
program has been found.
If the CPU delects a
mismalch berween the
contents of Lhe tape and
the CPU logic, the
Address/Data screen of
the programmer will
display E25. A sicady
E28§ indicaics thar rhe
play level of the recorder
is wrong. The CHECK
operaton should be
stopped, the volume/ione
1e-adjusied, end the
Operanon rasmrled.

‘When the check is
complete wath no ermrors,
the Programmer will
display END in the
Address/Data display.
Stop the recorder and
nole the counter positon
so thal the amount of Lape
vsed for thar program can
be derermined.

12. Depress the CLR (Clear)

key on the Programmer to
end Lhe record operanon.
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& () 711305QUICK REFERENCEGUIDE ¢) &

| =
Extamatl TMRCNT Memary
TR25 1330 TIa1s

Memory Liam Mem Reference Ranges

Functisna Ref Dec Rel Dot TH25/TI330 = 47577

I£0 Paints 000-157 112 000137 06 Ti315 = 600-623

F00-767 56

Cantrol relays Shifl and Data Aeqglsier References

Non-ratentive  160-337 112 140277 95 ,

Retoniive 340.973 23 200372 59 “ Shift regisier references 400-577 are
Shift ragistara 400577 128 140372 15§ discreta references. Data register
Timarsicouniers  B00-B77 64 600623 20 references 400-577 are byle references
Soquencers Bo0-677 B4 GNpE23 20 {T1325T1330 only).

Dala raglatera 400-577= B4 MNA
Speclal Function Ralays
Sel refentive comrol refays 3732
i — ! Firsl scan resel ard
Prodrammi r 0.1 second clock a7rs
g r!g Sl Dizable all dutputs a7
E0O1  Programming emor Baftery statirs 77
EJ2 Data/memmory rélarence errod Sal 0.01 second limer 700
E03  Stack overllow External diagnostic coil 77V
E0s  OQuiput or TMR/CMT duplisated
EOE  MCSMCR mismatch Data Operallon Retays
E07  GNT or SR missing elamend i
EOB  TMR, CNT, or SR missing value Accurmitslor s < 772!
E09  Rung nol conplete Accumuialor is = 7731
E11  Memory lull {(RAM) Accurmgiatar is » 774
E21  Memory parity &ror Accumuialor carmy/bomow 775!
E25 Tape/CPU varily emor Accumutator is zerg 776!
E2B8  Records volurme kevel incomec Acoamulator ove ilogw Ik
2 ‘"r";‘g“:j‘n‘fprgﬁfgg FE R e * i in TH25/TI300 rodets oy,
P ¥ 2 valid in TI315 model only.
Programimes Functions
Clear marmary CLR SHF 3 4 B DEL MNXT
Display address CLR
Digplay inslruclion NXT
Golo address SHF — — — NXT
Ecii instruction — — — SHF — — —_ ENT
Insert insiruction — —_ — SHE — — —_ INS NXT
Delete instruction Display instruction =  DEL PRV
Inser end GLE  SHF  INS  NXT
Search —_ —= — SHF — — — SCH
Mownitor SHF — — — RST
Force ON SET SHF — — -— ENT
Force OFF RST SHF — — — ENT
Syntax check CLA SCH
T1305 Quick Reference Guide &2 Turbo Refrigeranng Company 2%




Data Insiructions

F50 {D*STR)
F51 {D"STRA)

F52 {D"STR2)
F53 {D"STR3) -
F55 (D*STRS)
FEO {D"OUT) -

F&1 (D'OUTT) —
F62 (D"OUT) -
F63 (D'OUT3) ~

F&5 (D'OUTS)
F70 (CMP)  —

F71 (ADD) -
F7z (SUB] -

F7a(MuL) -

Load 2 bytes into accumulator
Load | byls inta accumulater
Load high bits nlo accumulator
Load bow 4 bits into accomulator
Load 16/mdl inta accumulaior
Writa accumulator 1 2-byte
relerenca

Wiile accumtdator {low byls) o
y-twte raference

Wrile accumulator {low 4 bils) o
1-byta relerentca [high 4 bits)
Wiite arcumulator {ow 4 bits) o
1-bwta reference (low 4 Dic)
Wrile accumudator b 16/mdl (oul)
Compara 2-byte ralaranca/d-digh
corstant t saaumulair

Add 2-byte refarenca/d-diil
constani lo aocumulator
Subira 2-byta refarence/d Jmi
constand rom aaumulalor
Muliply 2-pyis referenca/d-digit
constanl by accumulalar

E74 (DIV)

F80 (SR)
Fe1 {SL)
F82 (DEC)

Fa3 (ENC)

F84 {INV}
FES (BEN}
F85 {BCD)

75 (DTANLD)
F75 ({OrOR)

F20 (FAULT)

1

|

[

Divida accumulzior by 2-byie
relerence d-digil constand

Bil AND 2-byta refarance/4-digit
condant with accuimglator

Bil OR 2-byte refarence/d-digil
canslam with accumulator
Accumulator shift right “n" times
Arcumulztor shift laft *n® times
Accumnulator {low 4 bits) are
decded o 3 decimal number. A
*1" is placad i tha corresponding
bit in the accumulaler {1-15)
Accumulator (1 bil on} is encoded
1o & 4-bit code reprasenting the
fedimal numbar 1-15

Logically invert accumulator
Convert BCD o binary

Converl binary ta BCD

Digplay BCD number on
programmer display

Holes.  All Marh instruclions use BCD farmal.
Razuks of Math instructions are stored in the accumulabor.
Mutiply and Divide nsiruaions store tha resull in 4 bylas.
The accumu(=ior and dala reg=tars 576 and 577 ara usad lo stora the rasult.

TI325/T1330 CPU Jumper And Dipswilch Settings

Tia2s Mamary Specilicalions
Siandard
Equpment Expansion
HAM RAM EPROM
Swilch (701 wordsh {1.723 words) | | {1.723 words)
N O OFF
Dipswitch 2 a H i
F z 2
= 3
Jurnper 1 U [| |:|
u] ol ]
& -
Jumper 2 |:| D U
[w] ]
Dipswitch Funeéllens
Dipswitch 1 On Hetain coils
(8] Claar coils
Dipswitch 2 On CMOS memary
Ot PROM memary
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Mamory
TI30 Specilicalions
3.7k 17k
Switch AAM EFRQOM
O OFF
Dipswitch 2 H
2|k
E |
Jumpser 1 D D
Jumper 2 D ij
ju)
umpara | | oL | | e
TI305 Quick Reference Guide
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Note:

All TURBO models shipped
afrer October 1993 contain a
model 335 or 340 CPU wilh
an EEPROM chap which con-
tains rhe user program. TUR-
BO has enabled the EE-
PROM and retentive conrrol
relays by using the foliowing
CPU configuration (refer to
Table 7-1 and Table 7-2);

1. Dip switches 1 and 2 ON.

2. All other dip swiches
OFF,

3. Jumper in the middle (2)
positon,

The 335340 CPU s
eguipped wilh standari RAM
memory for user program
slorage. You can install an
optional EEPROM or EP-
ROM. The user program
stored in the scandard RAM
raernory will not be destroyed
even if the FEPROM or EP-
ROM is inswalled, as long as
it 15 backed up by banery. To
help ensure equipment com-
parbility, use only the EE-
PROM/EPROM model sup-
phed by your distriburor.

Program Storage In
EEPROM

The 3357340 CPU offers the
aption for saving your RLE.

ogram in a non-volatle
prm using an  Electically
Erzsable Programmable
Read-Only Memory (EE-
PROM, Indusry #28C064;

Model 335/240 CPU

Siemens, PPX:2587681-
8029, guantity i) integraed
ciltuit A separate program-
E}n;nti device is not necessary.

Proprammed,  an
EEFROM can be removed
and used in any 335/340 CPU
as reqaired. If desired, yoo
can disable the 335/340 CPU
from  wridng 10 the
EEPROM.

You can edit the EEPROM
with TISOFT or the HHP.
While editing a program in
the FRG mode, the editing 1e-
sull i3 wmporanly stored in
RAM. After finishing the
program edit, perform either
of the following operatons 10
transter the edit 10 EEFROM:

+ Syntax check

= Mode change from PRG 10
RUN

For the operations Lisied be-
low, the 335/340 CPU auto-
matically wriles 1o the
EEPROM after the operaton

iz performed.

= All clear of Lhe entre vser
propram. The progrim in
the EEPROM is cleared,
but the program in the
RAM is not cleared.

» On-line change of
TMR/CNT preset value
while in RUN mode.

» Downloading of nser
program through cassetie
interface or TISOFT.

lin

Follow instrucaons in rhis
saction 10 ingsmll an
EEPROM in your 3357340
CPU.

Note:

If you are inswalling an
EEPROM and inrend to keep
the user program currently in
RAM memory, ensure ihat a
good backup batery is in-
sialted and enabled. Control-
ler power must be wmed
OFF and, withour a function-
ing Packup baitery, yonr pro-
gram may be lost when pow-
er is resored

1. Tomn off all user-supphed
power 1o the Serieg 305
Dase.

2. Remove lhe 335/340 CPU
from Lhe base assembly.

3. Insert the EEPROM,
aligning the notches on the
EEPROM and rhe socker.
Refer o Figure 7-1.

4. Check Lhzal all pins are
scaled pmoperly in the
socker.

5. Set Swilch 2, Position 1
and the jumper according
to Table 7-1. 1IF yon intend
to write 10 the EEPROM,
ensure that jumper is in
position 2.k you do not
intend o wrie (o the
EFPPROM and wanr (0
disable this feature, ensure
the jumper is in posibon 1,

&. Be-install the CPLT in the
base and rurn the base
PI)WEI 0.
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Mode After Power-Up

If no HHP or DCU i5 con- =i
necred to Lthe parallel porm, a SAi A
=

335/340 CPU configured for |

EEPROM operation will ar- -

1empt o power up in the QRN |8y E
EEPRGM/

RUN mode. If an HHP is 0
connected and online, with or iy
withom a DCU, the HHP m 5
keyswilch determines the op-

erating mode. M a DCU is

connecled, but no HHP is on-

tine, the power-up mode 15

derermined by a swiich set-

ting of the DCU. Refer 1o the EI
Senies 305 Data Communica- “g B

EPRCH Senckat

fu ke

tions Manual (PPX:305-
8102} for decails. )

CR340-373 can be retentive
or non-retentive.  Retentive Figure 7-1 EPROM/EEPROM Socket Location
memory will retain the last
state through a power cycle.
Sel swirtch 2, position 2 in the
ON position 1o make CR340-
373 reendve; OFF for non-
reiensive. Refer wo Table 7-2.

Table 7-1 Selecting Memory Type

RAM EEFROM EEFROM EFROM
Wirita Protecied
Mamory IC Bockel | Empty 28064 Inptalled 253064 Installed 27C256 Lnatalled
Switch 2 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4
OH[rE L ra oM rr e (s ] e (s ] rirm
H
ot |BHEE]| e [BHE ] | o RERE| | o RHER
Joumper Pin 1 2 3 1 2 3 1 2 1 1 2 1
— — ——— —— e

1

2 3 4

1 rcY
HHHH

OFF | Ly Ld L ka
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Failure to carefully follow

Head Saflety Section belore this seciion.
these instrucltions could result in permanent injury or loss of life.

APPENDIX A:

& RECIRCULATED AMMONIA OPERATION )

General Operaling
Sequence
Icemaking Mode

Liquid ammonia is pomped 10
the 1op ol each plale bank.
Liquid enlers the evaporator
plales through crificed head-
ers. Water is circulated over
the outside of the vertical eva-
porator plales. The water is
“on” anytime the unil 13 run-
ning {i.e, Ihe waler [low is nol
cut of[ during defrost).

As the refrigerant leaves the
plates, the liquid-vaper mix-
lure is collected in the wel
sucnon header, A branch wel
suction line is piped inlo each
suction header. This line 1ees
olf o 1he gas powered suclion
check valves. The gas power
¢heck is wide open during the
icemaking mode. The wer
suction branch line is connect-
&d 10 the wer suction main go-
ing back ro a surge drum (hy
others). The vapor is separul-
ed from the liquid in the sorge
drum and rewurned 1o the re-
frigeration high side via the
dry suction lines.

Liquid refrigerant is main-
ained ar a level ol approxi-
mately 3" in the bouom of the
surge drum 10 ensure an ade-
guate liquid supply o Lhe re-
circulation pump(s) at all
times.

During the above cycle, ice is
[enned on boh sides of the
evaporator plales. Acihe end
of a presel cycle rime, the pro-

grammable conooller wil! ini-
liae a defrost cycle. Cycle
lime can vary depending on
the application, bul in gencral,
with a O°F evaporalor lemper-
alure, will be approximately
20} minutes o produce 1/8"-

1/4" thickness. Ice thickness
should be kepl 10 a minimum
L0 ensure maximum overall
syslem cfficiency, (One of
the distinclt advantapes of a
Turbo ice harvesting system is
that a clean surface is available
after each harvest cycle 10 en-
SUrE maximum heal ransfer}

Each bank of plales is delrosi-
ed separaiely and defrosis are
equaliy spaced {ie. the time
berween the harvesi of seclion
#1 is the same as the time be-
tween secions #2 and #3, and
belween #3 and 41). The de-
frost sequence is as follows:

1. The hot gas solenoid valve
is energized 10 feed hot gay
into the header. Higher
pressure in the hot gas line
causes Lhe check valve in
the liquid line to close.

2. Atthe same time, the pilo
coil, on ihe elecoic wide
apen upsineam pressure
regulaor in the suction
line, is deenergized. Wiih
the coil deenergized, the
regulator will modulace 10
MAINTain & presel upsiream
pressure. During gelrost,
a back pressure of approxi-
mately 65 psig is main-
1ained in the evaporator
plaes o defrost.

3, As the pressure in the
plales increases, the wem-
perarure also increases and
the ice separates from 1he
platcs and drops into the
harvest coaveyor located
below the plates. Liquid in
the plaies flows oul of the
plate through the suction
header and regulaior into
the wer suction relurn line.

4. Aller a preset defrost tme,
the programmable control-
ler deenergizes the hot gas
solenoid valve and energiz-
es the coil on Lhe suction
line pressure regulator
(elecmic wide cpen) (o re-
tum the evaporator o the
icemaking mode.

5. The above sequence is re-
peared for each bank of
plales in the vnir, and the
sequence repeals until ei-
Iher the unit is amed off or
a remote conlace {bin (ull,
eIC,) Opens Lo emminale op-
Eranon.

Note:

Insiatlations with multiple ice
generalers should inlerconnect
the conirols to harvest only
ofe seclion at a hme.,

ot Gas Supply Line

A straiper is installed in the
hol gas supply line upsiream
of a pressure sensing (Mer-
coid) switch. A pressure

gauge is also mounied in par-
allel 1o the pressure switch.
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Read Safety Section beflore this seclion,

Failure 1o carefully follow I

these instruclions could result in permanent injury or loss ol life,

During defrost, the hol gas
solenoid valve 1o Lhe secuion
in dafrost opens, allowing hot
gas 1o enler the evaporalor.

Because of the volume of the
evaporaror plates and the 32°F
water [lowing over Lhe plates,
the discharge pressure will
drop during defrost. In most-
cascs, Lhis will noL cause a
problem; however, in cases
where Lhe system is operaled
al a relatively low condensing
temperature (below 85°F SDT/
150 PSIG), a positive delrost
cannot be assured wilh the
standard defrost time. There-

fore, when the high pressure
(Mercoid) swikch moumed on
the hor gas line senses a pres-
sure below 150 PSIG, a sel of
normally closed contacts
close. {Above 150 PSIG, the
normally closed comacts are
open). When the contacts
close during defrost, the inpu
1o the programmable control-
ler initiales an extended de-
[tost sequence. That is, the
normal defrost nume will
elapse and then a second ume
span will elapse. The seuing
of both, the normal delros:
rime and the extended defrosi

time, will vary depending on
the installalion. In general,
normal defrost ume is 40-60
seconds and the extended de-
frost Hme adds 15-45 seconds
o the delrost time.

During the refrigeration cycle,
ihe inpur of the high pressure
{Mercoid) swirch has no effecl
on the operation ol the sys-
rem. Syswem discharge pres-
sure can be run below 150
PS1G withoul affecling the
overall operation of the equip-
menL.

Table A-1 Conirol Devices {Inpul/Qutput of Coniroller)

CONTACL CONTROLLED STATLE
DEVEL MO, OPERATES LOEATICH By CEMAKING DEFFOST COMRIENTS
SO EMOIG DML 1 ST ORMCH SUCT IO FROGERAMMALL E L] OFF FRELD ADLALISTMENT £ BACK
LIPS TRE AR PRESSAE FER SOLEMNCHD LINED T L ER PELEC TR {BACK PAESSLIAE | PRESSUAE SETTMD FICUNEED,
FACGLULaTCR, FECTIIN WIDE CFE) RCGLLATOM)
ELECTRIC WILE OFERN
HOT G5 1 Ryt OF HET HIOT G BAACH PROGHAR M OLE OFF o ENERGLFED CHLY DU
SEEMNDD WALYE PER GAS TOEWAP LINE [EVAT) CONTROLLER EMERGIZES |10 | DEFACST. SO EMDD OFEMS
{HGSY) SECTICN PLATES TURIMNG ZECONIG BEFOIAE | TOFEED HOT O&B TO
DEFFRQST HARYEST SECTION I QEFAQST,
MHITWTES)
HKaH PAESSUAE 1 SEMSES HOT Ges HAT M5 SURPLY MERC DD SiTCH S COMTACT DILIAMEG OFERATISN AT Lon
MEFICC T SWTCH FRESELRE, EXTERDS MAOE TO VAR [NC EONTACTS) OFGME IF SOMNCE MGG FRESSURAES,
[DPS] DEFACSET THIE PRESSURE 5 | STANDMAD CEFRCIET TRHE
F FRESSUAE DADFS ABCAE |50 PENG | MY BE TEED SHIOAT T
BELCW 7D P3G COMPILETE HeAyEST CTCLE,
KE CORTACT FAE 55| IS SWTCH SENSES
CLOSES F LOW FYIESSLFE AND
PRESEURE 15 | ALITCRASTICAL LY EXTENDS
BELOWY 150 PSS | DEFRCET THRGL GH
FACTAmMMARL T
CONTRCLLER
LICHID L LIME 1 FLOM OF LD AR LR LINE PROGAAMMAELE O oM SOLEMCHD SO 16
o4 EROE VALYE HEFAR BT TO EVaP CONTROLLEA DE-ENERGIZED TO SLOSE
|L5w| - 0¥ OTHEAS T EVAAORABTONS L) S04 P QD WHEN W
IFOFF.
1D EXP RSN 1 GO RCLS FLCAW OF ORAMCH LK SLARH AL = - FIELD ADJLIETMENT RECARRAED
YALYE—LICAWD LINE FER LEILUT AEFRRERRNT LIME ADLAISTHENT T BALANGE LICHIID FLOW TO
SECT TQ EVAF EACH EVAPORATOR,
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ad SI!TT':W Section before this section,

e

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

APPENDIX B:

Failure lo carefully follow

d WATER FLOW CONTROL db

Tcemaking and
Chilling_Meode

By contro! of the water flow
lo the evaporator plates, the
TIG can operaie as either an
ice generalor or as a chiller.
In the icemaking mode, water
is recirculaled over the plaes
and a periodic defrost se-
quence 18 used o harvest the
ice. For chilling, the recircu-
laling pump is wrned off and
process walter flows over Lhe
plates and is drained Lo a te-
mole sump.

A dual pressure regulator is
used L0 maintain a suclion
suilable for icemaking at the
low ser point, and a higher
suction when energized lo
prevenl the formation of ice.

The regulator is located in the
main suction line leaving the
unit (field installed).

To accomplish selection of Lthe
icemaking or chilling mode, a
Iwo-posilion seleclor switch
(1C5) is localed on the control
panel door. 1n the left posi-
tien, the signal o the pro-
prasminable contoller injliates
ihe "ice" making sequence.
For chilling, 1the seleclor
swilch i1s placed in the "chill"
posirion.

QOperating Sequence
icemaking Mode

1. Selector switch in "ice" po-
S1110n.

. Recirculating water pumnp

{WP) is turped on.

. Make-up water solenoid

valve (MWS) is energized
to supply make-up waler 1o
the sump,

. The coil on the dual pres-

sure repulalor in the suc-
tion line is deenergized 10
nraukle 2 suclion pressure
low enough o prodoce ice.

. Process waler solenoids

(WS5-1 & WS-2) remain
closed,

- Waer is continuously ¢ir-

culated lrom the sump,
over the plaes, and back o
the sump.

. As the waler [lowing over

the plates is converted 1o
ice, the waler level in the
sump drops. A mechanical
(loat opens o mainlam the
water level inthe nk.

. Afwer a preset elmngeration

Lime, the programmable
controller initiates a defrost
sequence of each evapora-
1or section, (See operaling
section for descripion of
delrost sequence}.

. The uail will operate in the

mode until:

a, the masier control
swiich (MCS) is lamed
"off".

b. all manual defoost
swilches (MDSI,
MDS52, MDS3, eic.) are
in the "olf" posiiion,

See operaling section for ler-
minalioen of operation by the
emergency stop builon (ES),
waler putnp, or harvest screw
[ailure.

Chilline Mod

1. Selector swiwch in "chill"
posilion.

2, Recirculating water pump
(WP) is "ofl™.

3. Make-up warer solenoid
valve (MWS) is deener-
gized (i.e. warer will notl be
added 1o the sump through
the make-up warter float
valve).

4. The process water supply
solenoid valve (WS-1) is
energized, and opens to
supply waler to the evapo-
rator plates.

5. The drain solenoid valve
(WS5-2) is ecargized w
open the drain line from the
chiller sump o a emole
chilled waler siorage sump.

6_ Dual set poin regulator is
energized (0 raise Lhe eva-
poralor suction (o a higher
pressure (i.¢. no ice is pro-
duced}.

7. The unit will operale in this
mode untl:

a, the masier control
swich (MCS)Y 15 tamed
"olf".

k. all manval defrost
swilches (MDS],
MD&52, MIDXS3, erc.) are
in the "off" positton.

&/8% Turbo Refrigeraing Company B-1




Note:

Even though a defrost se-
quence is nol used in the chill
made, the MDS swilches
must be 1n the "on" position.

See operanng section for ter-
mination of operation by the
emergency stop button (E5).
The water pump or harvest
screw failure safelies will not
lerminate operation in the chill
mode,

Read Safely Section belore this seclion. Fpilure to carefully folloy
these instructions could result in permanent injury or loss of life.

Icemaking to Chilling

The mede of operalion may be
changed from icemaking Lo
chilling, or from chilling o
icemaking while running.

Icemaking 1o Chilling

When the "ICS5" swiwch is
chanped from "ice” o “chill”
position while operanng, Lhe
delrost sequence 15 immedi-
alely eliminaied. With the
higher lemperalure waler on
the plales and higher suction,

B-2 Turbo Refnigerating Company &/89

the ice on the plates will be
melied oft. The harvest screw
remaing off in the chill mode
and any ice that drops into the
harvesl screw will also be
melied away.

Chilling te Icemaking

When the "ICS" switch is
changed [rom “chill" 1o "ice"
while operaling, the process
water solenoids immediately
¢lose, and the mecirculaling
pump slarts. The normal ice-
making sequence including
harvest begins.
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Water Distribution System Flat Bottom Pans 817/387-4301

Froducl Lines

«  TIG/TIGAR Industrial Models
» HP and IGC Thermal Storape Maodels

- isLribytion m

Prior o the development and testing of the flai boilom pans, a V-botom warer distribution sysiem has been uti-
lized. Refer to Figure 1. This system consisied of a swainless sieel V-bouem water distribmiion pan and PYC
water disuribuiion header for each bank of evaporator plates. This system provided water dismibulion o each
evaporalor plate in the plate bank and filtration of debris from the circulating waer sysiem. Due 1o the “corru-
gared” construction of the pan, cleaning debns thar collecied in the pan was difficult Due 1o the wide rangs of
[ow rates and water levels in Lhe pans, splashing was a possibility if the pans were nol clean. Splashing con-
tribuies 10 freeze-up problems if not correcied and frequent cleaning was ofien required in debris prone sysems.

flat Boliom Pan System

The new fler botwom pan design eliminaies these problemns. Refer ro Figure 2. A stainless sieel water distribu-
ticn pan and PV C warer dismbuzion header are sull the standard malerials vsed, bul ihe new destgn has provid-
ed improvements in several areas:

+ Cleaning is mnuch easicr due 1o the fat design of the pan,

« A cleanable media malerial pad has been added ro (iller our debris belore it gels 1o the holes in the waer
dismuibution pan which makes maintenance and cleaning easier,

= The media pad reduces the possibility of splashing, thus reducing the mist that can cause [reeze-ups.
«  USDA approval is pending on the media pad.

« Cleaning is as simple as removing the media pad and washing it oul, The media pad is cleanable and
reusable, If you wani 1o shorten your cleaning lime even more, keep a spare media pad available for
each pan. Pull the diny media pad out and insen the clean media pad. Clean ihe dirty wedia pad and
store [or the next clean up. Replacement media pads will be about $15 each (lisy price).

= Since ihe area in the media pad is many umes the cross sectional area of the holes in the pans, frequency
of cleaning is much less. In severe cases, it may change from weekly cleaning o every four months or
longer.

» The media pad is treated 1o prevent the prowils of bacieria even with the longer inlerval beiween
cleaning. More: In USDA applicanions, regular cleaning is recommended.

» The PVYC water distribution sysiem and header reduce splash and are easily removed and dismantled foc
cleaning.

s The new design improves performance by increasing the wened surface area of the evaporalor plae
while decreasing mnising and splash. Both conmibme Lo increased reliabilivy.
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DETAIL A
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DIMPLES SEE DETAIL A
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Fignre 2 Typical Flat Boltom Pan Section With A Seclion Of Filter Media Pad
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Flat Bottom Pan Water Distribution Header: TURDBO REFRIGERATING

Flow Control Orifice Ring Assembly Denton, Texas 76203-039
Installation and Adjustment Instructions nes 817.382:0368

A flow control orifice assembly is installed in the inlet connection to each of the PVC spray headers providing
water 0 the water distribution pan. Refer to Figure 1. As shipped, the orifice ring assembly is set for
maximum flow (full open). Refer to Figure 2. During start-up of the system, adjustment of the orifice ring
assembly may be vequired 10 obtain the desired flow 10 the water distribution pan without overflowing the pan.

REMOVING THE ORIFICE RING ASSEMBLY

1, Loosen the hose clamps on both ends of the radiator hose conneciing the spray header 10 the main waer
distriburion header.

2. Slide the hose down the PYC spray header inlel connecrion umil the orilice fing assembly is accessible
for reinoval.

3. Remove Lhe orilice riag assembly.

ADJUSTING THE ORIFICE RING ASSEMBLY
1. Loosen the nut holding the three PVC rings ogether.

2. Rotale one {or 1wo, if required) of the rings {clockwisc or counlerclockwise} Lo reduce the frec opening
through the assembly, To increase the Mow, Tolale Lthe rings Lo increase the ree arca. Refer o Figure 2.
To decrease the flow, rotale the rings 10 decrease the free area. Refer 10 Figure 3.

3. Tighien the nut 10 secure the setting of the ontfice ring assembly.

INSTALLING THE ORIFICE RING ASSEMBLY

1. Replace the onfice ring assembly in the opening bewween the main water header and he spray header
inlet conneclion.

Note: Insiall the orifice ring assembly with either the nurc or bolr head on the inlet side of the flow.

2. Shde ihe hose councction over Ui orilice ring assembly and on o the main water header connection
stub.

3. Secure the two hose clamps on the main header side.

Push the PYC spray header inlet 1oward the main water header 1o ensure that the orifice ting assembly is
wedged between the PV C conneciions (L.e., the orifice ring assembly cannor move between the two ends
of the PYC prpe).

3. Secure the bwo hose clamps on the spray header inler counection while helding pressure against the
spray header inlel connection (o ensure that the orifice ring assembly remains in place while tightening
the clamps.

Afler completling adjustments, reslart e sysicm and ohserve the How. T required, repear the procedure until
the desired flow is obtained. 1f you have any quesrions, conlacr:

TURDBO REFRIGERATING
Service Department
Phone: $17-387-4301
Fax: 817-382-0:364

Flow Control Crilice Ring Assembly --page 1 of 2
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PO, Box 396
Denton, Texas 76202-03%6

Vessel & Piping Insulation Guidelines o Slrasral

TURBO provides a variety of refrigerant vessels and wirigerant piping with insaladon to control condensation
and heat infiltration. TURBCO uses a black, closed cell, rubber tnsulation material (similar 1o Armaflex®)
secured to the vessel or piping with an adhesive.

No other material or jacketing is supplied over the insuladon material becauss of:

+  Variarions in jackeong materials o maich other jackered piping or vessels in the insrallation.
» Possible damage during shipment or inslalladon.

The insulation material provided by TURBO does not require jacketing on most insiallations, but jacketing is
recommended:

= Where the insulation material is exposed to direct sunlight (outdear installations).

= Where uliravioder light will cause the insulaton marerial to become britle.

*  Where the insuletion marerial is exposed to cleaning agents or contact by personnel performing normal
mainrenance and service work on indoor or outdoor installations.

TURBQ docs not provide jackct':ﬁas a standard, but it can be provided as an option. Quotes can be obtained
‘or individual requircmenis and will vary according to the type of jacketing requested (i.c., fiberglass, stainless

. uleel, or aluminum), Aliemare insulapon materials (plaster, rigid or flexible foam, fiberglass, and other rubber

products) can be quowed for special order.  TURBO may choose not to provide some requested jacket or
insulation maierials due o appiication methods and/or incompatibility with other materials or flnids used in or
around the equipment,

Insulaiion On Equipment Exicnor Piping & Vessels:
* Equipment may be ardered withow ingalacion on exterior piping or componems.

Insulanon On Equipment Interior Piping & Vesscls:

+ Insulation of cerlain piping or vessels inside the icemaker or ice generator is facrory installed because
insulation of such arcas may not be practical in the field. Areas in which insulation is provided aoe
ligred below,

= Jacketing and alrernalc insulation marterials for interior piping and vessels are available as options.

FACTORY INSULATED PIPING & VESSELS: AMMONIA SYSTEMS APPLICATIONS

CAR Models

*  Evaporaror refrigerant suction ard liquid line piping
+ Recuculating waler suction and discharge lines in the lower secton only
{uppar Warer piping 1S noc iasulated)

R-L |

» Evaporaror refrigerant suction piping

+  Buill-in recirculator vessel and piping _

»~ Rectrculating water suction and discharge lines in the lower section only
(upper water piping s not insulared)

Vessel & Piping Insulation Guidelines - page 1 of 3
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TIGAR Models

« Evaporator refrigerant suction and liquid line piping

« Recirculating water suction and discharge lines in the lower ssction only
(upper water piping is not insulated)

» High side skids refrigerant suction piping

» Refrigerant recirculation system (if supplied)

Packaged Chillery (units with Factory insialled high side and/or refrigerant recirculation units)

Exwrmal refrigerant piping

Refrigerant recirculation vessel {if supplied)

High side refrigerant suction piping

Leaving water lines (eniering water line is not insulaied unless fgcciﬁcd)

Note: Surge drum (low pressure receiver) for flonded models are shipped loose are uninsulated.

1 I Storage Equipmen

Recirculazion system (if supplied)

Evaporator refrigerant piping

High side refrigerant sucon piping

Surge drum on flooded models for packaged units (see note below)

Note: Surge dmim (low pressure receiver) for flooded modsls ther are shipped loose are uninsulated.

Chillers (evaporator only)
« All piping end vessels are shipped oninsulared.

FACTORY INSULATED PIPING & VESSELS: R-22 SYSTEMS APPLICATIONS

CF Models

= Recimtladng water suction ard discharge lings in the lower section only
(uppsr water piping is not insulated)

TIG Models

» Recirculating water suction and discharge lines in the lower section only
{(upper waler piping is not insulated)

High Side Ski
= Refmgerant sucGon piping
FPackaged Chillers {units packaged with high side or refrigerant recirculabion umis)

External refrigerant piping

Refrigerant recirculation vessel (if supplied)

High side refrigerant suction piping (if supplied}

Leaving water lines (entering water line is not insulated unless specified)

Note: Surge drum with standard chillers (evaporator only} is shipped loose and uninsulated.

HP.IGC. & FTS Thenpal Storage Equipmeng

« Suction accumulalor/heat exchanger
+ High side refrigerant suction piping

LS R R

Refrigerant recirculabon system (if supplied)
Hot gas linc inside evaporator comparument

Chillers (evaporavor only)
» All piping and vessels are shipped uninsulared.
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Technical Bullerin - August 1994 Vessel & Piping Insulation Guidelines — page 3 of 3
ADDITIONAL INFORMATION
For information abour available insulation options or special requirements, contact:
Sales Department
ATTN: Inside Sales
P.0O. Box 396

Denton, Texas 76202
Phone: 817/387-4301
Fax:  817/382-0364
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The oil pot conlams a low wal density heater conrolled by an OTT. The OTT has a sensor located in ihe
botom of the oil pol.

An elecironic 0il level coniroller is localed in the control panel of ihe unil. A ransducer is mounied in the
side plate of the compressor crankcase 1o menilor (he oil level in the crankcase, This wransducer 1s denoed
as ESG on the wiring diagrams. The transducer provides an input to the oil level controlier. The coniroller
compares the signal received from he transducer Lo Lhe oil level scipoint, and energizes and de-energizes
the oif level relay (OLR) as required.

The (JLR-| conlac! opens and closes the OFS 1o mainlain the desired oil level in the compressor crankcase,
As indicated previously, theee conditicns must be met for the OFS solenoid 1o open:

a. Low oil level in the compressor crankcase.

b. OTT-2 must make-on-tise lo inpul & signat (o the PLC. This initiates a vime delay 10 allow 1he oil
lemperatore 10 slabilize. The lime delay between the opening of the OTT-2 and the enabling of the
PLC oulpul is typically 25 minules.

¢. The PLC output 10 which the OFS circuit is conneced is enabled {on).

During normal operation, oil is camied over Lo Lthe refrigeram system and the level in the crankcase will
decrease. 'The oil i3 collected in the accumulalor and relurned 1o the oil pot.

The purpose of the 0il pelis o separale the relrigerant [rom the oil. As indicaled above, an electnic
resistance heater is localed in the oil pol Lo elevale the mixture wemperawre and boil off the refriperant,
leaving only oil [or relum Lo the compressor.

As the oil level in the compressor crankcase decreases, the rransducer transmils a signal (o the oil level
conlrollcr. The controller compares this signal Lo the presel value and energizes the OLR relay. When the
rclay is energized, Ihe normally open OLR-1 contacl closes. If the oil in the pot has reached the minimum
o1t lemperature of 85°F, the OTT-2 conlacts will close (MOR)., When the OTT-2 thermosial closes, power
i3 supplied 1o the OFS circuil through the PLC culpul Lo which it is connecled, and the OFS opens o meler
oil into the crankcase unil cither the oit level is satishied or the OTT thermostal closes, indicaling a drop in
temperature of the liguid in the oil pot

When the thenmosiat reaches 95°F, the OTT-1 contact opens Lo tumm ofT the oil pol heater (ORH). The
slage offser is 105°F. With the [irst slage (OTT-1) selpoint set for 95°F, the sccoad siape sespoint will be
80°F for control of the oit feed solenoid.  With the 95°F setpoint and 5°F differemial [or the first siage, the
healer will maintain the oil iemperalure helween Y-95°F (the 5°F diflerential is seL on “DIFF 1"
adjusiment knob). OTT-2 coalrols the oil refurn o The compressor. With the 105°F stage offset and the
3°F differendal for siage 2, the conlroller will permit (he oif Lo return with oil emperatures between 80 ~
85°F (the 5°F dilferential is se on "DIFF 27 adjustment knob). Oil return will not be permiued 1o the
compressor with ¢il temperatures below 80°F.

The oil level in the crankcase sight glass should be hall full. In verilying the operation of (he oil rlum
system, this level should remain constant with minor variatuons in the level as the oil leaves the crankcase
and is retumed through the oil recovery system. il level in the sighl glass should cemain between W8—142
[ull during normat operation.
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’MIb TLRJ3 D Technical Bulletin 9601A
November 1996
Supersedes 8/96 Builetin 96071

TURBO REFRIGERATING
MAINTENANCE REQUIREMENTS F. O. Box 396
PREVENTION OF HYDRAULIC SHOCK / Denton, Texasz 76202
EVAPORATOR PLATE LEAKS Phone: 817/387-430]

Fax: 817/382-0364

Products/Models Affected
All TIG ice generalors.
Description of Situation

Hydraulic shock can cause premature failure of the evaporator plate(s) as well as loss of ihe
refrigerant charge due to leaks. Reliable operation of the refrigeration system requires a proper
refrigerant charge and control of the condensing pressure. Ifthe refrigerant level is low and the
condensing (discharge) pressure is high, the resulting increase in the differential pressure between
evaporator plate suction and hot gas supply can increase the possibility of hydraulic shock at the
outlet of evaporator plate when the defrost cycle is initiated. Proper operation and maintenance
are required to avoid the problems referenced above

The following design conditions should be used as guidelines to evaluale the operation of the

system (R-22 sysiems):
Receiver Operaling Level: 25-30%
Suction Pressure; 24 PSIG {at the end of the icemaking cycle)
Discharge Pressure: Evaporative-Cooled 185 PSIG
Water-Cooled 210 PSIG
Air-Cooled 260 PSIG

All units are equipped with high pressure and low pressure cut-out switches (0 maintain comrect
pressure in the system during operalion. Faclory settings for the safely swilches on TIG models
are shown below. The setting of the salely switch should be verified and adjusled accordingly:

Maodel Factory Recommended Setting
Evaporalive & Waler-coaled sysiems: 250 PSIG
Asr-cooled sysiems: 275 PSIG

If the high pressure cut-out is improperly adjusted and exceeds 1he reliel valve setting {350
PSIG), the relief valve will open and vent refrigerant belore Lhe high pressure salely cut-oul can
shut the unit off. In this case, the loss of the refitgerant will increase 1he probability of a low

suction condition and hydraylic shock.
Technical Rulletin 96014 - page { of 5 169601

Maintenance Requirements - Prevention of Hydraulic Shock
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CAUTION: Never sel the high pressure salety cul-out above the recommended setting lo
eliminale a safety urip. Determine Lhe cavse ol 1he irip and Lake correclive aclion Lo avoid future
problems and faslures.

Corrective Action

Simple maintenance and service procedures can avoid the problem referenced above. A Hot Gas
Pressure Regulator Kif is available 1o minimize the affect of the increased pressure differential
caused by poor mainienance. Although Lhe best resulls and most rehable operation is oblained by
maintaining Lhe equipmenl within the operating specifications above, the oplional kit can be added
1o reduce the risk of plate failures during periodic operation under adverse condilions. On
equipment that is within specificalions, he pressure regulator can be used e improve the life
expectancy of Lthe evaporator plases for air-cooled systems or systems thal operate al the higher
pressures.

If you are concerned you may have a problem or want lo evaluate the operation of your
equipmeni, either contact TURBO for instsuctions andfor continue (2 read this bulletin for
maintenance and trouble-shooting hints. Also reference Ihe Operating & Maintenance manual for
addihional information.

Operafion

The down stceam pressure regulalor is set to mainlain the hol gas pressure ai the evaporator plate
inlet below 135 PSIG. The regulaior is factory set and requires ne field adjustment. The
adjusiment seal cap is sealed to prevent adjusiment of the regulator.

Maintenance and Trouble-Shooling Hints

If you notice an increase in the discharge pressure check:

Water-cooled systems

1. The water regulating valve. Check the setting and operalion of the valve,
2. Check for non-condensables in the system. This can be determined by monitorng
the lempecature of Lhe discharge lings. Il non-condensables are present, the
temperalure of the line will be very high {in excess of 130°F). At lhis lemperature even
brushing 1he line with your hand will be uncomforiable, Purge, evacuale, and recharge
the unil to eliminale non-condensables [rom Lhe system.

3. Delermine if the condenser is fouled. A typical system should have approximalely
85°F waler enlening the condenser and 95°F leaving. IF the condenser is fouled, the
waler regulating valve can nol supply enough water to overcome Lhe poor heat transfer
caused by the fouling. If fouling is the problem, the difference between the enlering and
leaving waler will be low (3-5°F versus B-10°F} indicating poor heat Lransfer belween
the refrigerant and Lhe water.

In some cases, chemical cleaning of the condenser circull will eliminate the fouling,
Consult a kocal chemical supply or refrigeralion company for a chemical cleaning agent
recommended for cooling towers and condensers. Follow the directions and procedure

Lb9601 A
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If you have additional questions or need information on the above referenced problem or any
other question on the TIG ice generator, contact:

TURBO REFRIGERATING
Division of Henry Vopl ¥Machine Company
P. 0. Box M4

Denton, Texas 76202-0396
Telephone: 817/387-4301

Fax: 817/382-0364

ATTN: Afliermarkel / Service

Pressure Regulalor

s

From Compressor |

_ ) Y | ? To Evaporator
Discharge Line (Ho
gas supply) _
Hol gas line

Fignwe 1. Typical Pressure Regulator Piping
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