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- THERMOBANK - 2°

INSTALLATION AND SERVICE MANUAL

',

vertical air flow should be spaced at least the width of

POWER SAVING THERMOBANIK - 2, This bulletin one condenser from the nearest Wa“,

deseribes the first hot gas defrost system which can work
year-round in all climates without any head pressure
cantrol during refrigeration. During refrigeration, the
head pressure drops as the ambient drops, resulting
in mare capacity and reduced power regquirements,
There is no condenser flooding, ne winterstat adjust -
ment, no extra refrigerant charge for winter. No over-
sized receiver and no lost capacity in wintor,

Means for convenient access to the units for seryies snd
regular inspection should be provided,

D. OPENING SEALED LEADS

Do nat open sealed refrigeration leads until the unit
has warmed up to surrounding air temperature. This will
prevent moisture in the air from condensing inside the
tubing, Never leave lines open’over night, Solder caps on
all open lines,

Read the “Seguence of Operation”. Study the evapor.
ator instructions, these instructions, and the applicable
piping diagrams before starting work,

This equiprment should only be installed by a carmpes
tent refrigeration mechanic.

E. ROOF SYSTEMS/PAD SYSTEMS

A. UNCRATING Pad installations are those where the condensing unit is
(A! lower than the expansion valve.
et Do not remove shipping skid until cendensing unit is

at actual paint of installation. Roof installations are those where the ¢ondensing unit is

at the sama lavel as or higher than the expansion valve,

Systems supplied for Pad installations are identified by
the model designation CTTF, Systems supplied for Roof
instailations are identifiad by the model designation
CTTR,

B. RIGGING

Fallow instructions in Drawings. Use spreader bars when
figging. Do not use shipping skid as a permanent hase,

Instail condensing unit in a level position on a firm The difference between the two types of systems is in

suppart the selection of the expansion valve and the mathod of
securing thermal contact between the bulb and the
suction lina.

Since Pad {CTTP) systems always have their evaporators
and expansion valves highet than the condensing unit
under coldest ambient conditions, it is likely that the

C. UNIT LOCATION

Condensing units should be located where there is an
ample supply of fresh, clean air, Units with horizontal
condenser air flow should be positioned so that the
direction of air flow through the condenser is the same
as that of the prevailing winds, Caution against locating
urits in restricted spaces so that heat build-up with
elevated air temperatures at the condenser can ocour,
Avoid locating units where the air discharge from one
blows jnto the candenser air intake of another,

Units with horizontal air flow should be spaced at least
org condenser height from the nearest wall. Units with

static pressure reduction on the liguid refrigerant as it
flows upward in the liguid line will offset the normal
sub-cooling of the liguid as it leaves the receiver, and the
supplementary sub-gooling imparted by the Thertna-
lator.Under those conditions, liquid flashing will oceur,

To feed sufficient liquid refrigerant under these condi-
tions, the expansion vaive is sized large enough to handle
both liquid and flash gas. Under surmmer conditions, it
is tikely that sufficient sub-cooling will be available and
pure, bubble-free liguid fed to the expansion valve. To
ensure smooth expansion valve performanee under hoth
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conditions, part of the bulb is actually immersed in the
suction vapor through a suction line fitting equipped
with a triple “Q" ring seal in which the expansion valve
buib is installed so that the bulb protrudes directly inta
the suretion line.

Roof ([CTTR) systems feed pure sub-cooled liguid to the
expansion valve in both summer and winter. Therefore,
the valve need not be selected large enough to handle
flash gas and the bulb is simply strapped on the suction
line in the usual way.

F. PIPING

When piping components located in different amhbignts,
always pipe from the warmar to the colder component.

When using high temperature solder, pass dry ritrogen
through the lines to prevent sealing,

1. Line Sizas

Using tubing sizes given an Pgs. 15 and 16, Refer
to schematic piping diagrams for suggested piping
arrangements,

2, Recycling Pumpdown Mandatory

Recyceling pumpdown (box thermestat contralling
liquid solenoid valve) must be used and both are
factory supplied.

Pumpdown cvele is not complete until low pres-
sure switch is set with gage in accordance with
tabie supplied on the pressure switch, (Table 9A)

3. Suction Line

al Pitch all suction lines at least 14" per faot in
direction of flow, Use spirit level ta check
pitch.

b) Imstall “*P" trap at bottorm of every suction
risar at 15 ft_ intarvals for oil return,

c) With rnuftiple ovaporators, suction ines
from individual evaporators must “goosa
neck” into the suetion main.

d}  For medium temperature systems (CTT-F),
do not insulate the suction line except
where necessary to prevent dripping dam-
age to property or personal hazard (drip-
ping and freezing on walkways in wintar),
Low temperature systams (CTT-L) should
have suction lines insulated from the
freezer wall to 15 feet from the connection
on the unit. This last 15 feat should be |eft
unfnsulated.

4, Liguid Line (Functions as hot gas lime during

defrost.))
a} Liquid rums shouid be kept as short as
passible.

b} Where long liguid runs are required, they
shauld oceur outdoors,
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¢} Liguid lines must not be run through heated
spaces,
d}  Liguid line must not be jnsulated.

Thermalator {As required)

The Thermalator may be installed in any position,
It should be installed outside the box near the hole
whers the sugtion and liguid lines traverse the
wall.

The tee in the liguid line leading ta the hat gas
solenoid must be on the liguid outlet side {evap-
orator sida of the Thermolatar.)

Onlty one Thermalatar
systermn, (as reduired.)

is supplied with each

Liquid Solenoid

Install the liquid solenoid vaive supplied with the
unit near expansion vaive inlet. If thers are
multiple evaporatgrs, locate the liguid solenoid
near the branch for the first evaporator,

Liquid Sight Glass

Tha meisture indigating sight glass must be in-
stallad at the liquid outlet of the receiver, before
the drier. The moisture indicating element should
be deep green for maximum dryness,

Driar

To assure lowest pressure drop, the dejer has been
armply sized. Do not replace with a drier of smaller
rating or higher pressure drop.

Hot Gas Lines and Hot Gas Solenoid Valva

a}  The hot gas line must tee into the liquid line
between the Thermolator sutlet amd the
liquid sofenoid valve.

B)  Install the hot gas sslensid in the hot gas
line near the liguid line tee. Where more
than one Thermobarik - 2 System is being in-
stalled, ¢heck the parts list to be certain the
correct solenoid valves are used for each
system,

el Hot gas lines and drain limes must be sol-
dered together for their entire rum within
the refrigerator and through the insulatad
walls,

d) Eveporators with heated drain pans - can-
nect hot gas line to hot gas lead pravided
at drain pan.

e)  Evsporators withour heated drain pans -
where there s no separate hot gas con-
neetion, a hot gas tee will be supplied for
field installation at the expansion valve out-
let.

) Hot gas check valvas - on multiple evapo.
rator systems, install hot gas check valves
(supplied) in the branch lines to each evap-
orator hot gas inlet.
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vvsvame — FACTORY PIPING

o NNNNNNNANN
———— — FIELD PIPING J =

* PATENTED (#4,083,195)

* ¥yUsE IMMERSION WELL
FOR FEELER BULB, IF
SURPLIED.

M.O. SOLEMOID VALVE
(CLOSES ON DEFROST)

REFRIGERANT INLET

EVAPORATOR

* X

LN L AW A .

N.C. HOT GAS
SOLENOID
(OFEN ON DEFRCST)

THERMOLATOR
(WHEN SUPPLIED)

SIGHT GLASS CHARGE "
MONITOR
RECEIVER QUTLET {PATENT NO,
SIGHT GLASS 3,753,356)
FILTER DRIER
( RECEIVER
VIBRATION
ELIMINATOR BANK
—— HEATING COIL
— RE-EVAP, COIL
———

\_L

HOLDBACK CHECK VALVE ="L" SYSTEM ONLY

SUCTION SQOLENQID VALVE
{WHEN SUPPLIED)

COMPRESSOR

SCHEMATIC PIPING DIAGRAM
FOR
THERMOBANK —2 ¥
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SEQUENCE OF OPERATION

A. REFRIGERATION CYCLE

Hot discharge vapor flaws from the eompresser through
the Bank heating coil, where normally wasted sondenser
heat is stored in the warm water. Then, aooler discharge
gas enters the condenser through the marmally open
discharge solenoid valve. The condensad liquid from the
candenser flows to the receiver, where it is collected. No
flow can occur through the bypass so long as the gon-
denser solenoid is open because the 15 PSI spring load
keeps the W check valve ¢losed.

Liguid from the receiver flows to the expansion valve
through the drier, Thermolator and the liquid solenafd
valve. The Thermolator is simply a very high efficiemcy
heat exchanger for cooling warm liguid refrigerant
flowing to the evaporator by using the residual cooling
effect in the gold vapor leaving the evaporator, The
liguid solenoid valve is controlled by the box thermo-
stat, opening when cooling is required dnd closing when
the operation of the system has reduced the hox tamp-
erature encigh to satisfy the thermostat.

In the evaporator, the liquid refrigerant fed by the
expansion valve is evaporated to a vapor. The vapor
flows into the suction line and through the open suetion
solenoid  valve to the compressor, where it is
regarmpressed.

B. DEFROST CYCLE

When the time clock initiates defrost, it doe: the
following:

1. Energizes the discharge solenoid, gausing it ta
close.

2. Steos the evaporator fans.

3. Energizes the hot gas solenoid at the evaporator,
causing it to open,

4.  Deerergizes the liquid solenoid, causing it to close.

B, Clases the suction solenoid. (where Lgad )

The compressor continues to operate during defrost
but the discharge vapor cannet flow to the condanser
because the discharge solanoid is energrzed and ¢losed.
Therefore, the hot discharge vapor flows directly to the
recefver through the condenser bypass. The normally
closed W check in the bypass is pushed open against its
closing spring when the discharge salenoid closas. All
the liguid in the raceiver amd the liquid line flows inte
the evaporator through the now-open hot gas solenoid,
clearing the liguid line. The hot gas flows to the evapo-
rator by way of the liguid lime through the drier and the
liquid coil in the Thermolator. Part of the superheat of
the hot gas 1s removed in the Thermolator. The warm
vepor condenses in the evaparator, providing a defrost of
unusyal rapidity under all ambient canditions,

The liquid condensed in the evaporator flows through
the suction line and is directed to the holdback valve by
the now-closed suction solenoid. The holdback valve
feeds the liquid into the Bank at a contralled rate and
pressure. The refrigerant liguid avaparates in the Bank,
coaling the water, freezing ice around tha tubes, thersby
abistracting the stored heat.

When the pressure in the defrosting evaporator rises to
the setting of the defrost terminating pressure switch,
the fallowing events occur:

1. Crischarge solenoid deemergizes and opens, allowing
unrestrigted flow to the condenser inlat,

2. Flow to the receiver through the condenser bypass
is stopped by the spring load in the W check valve,

3. Hot gas solenoid sloses.

4.  SBuction solenoid and liguid soleneid remain
closed. These two valves are under the control of a
“Post Defrost Pressure Switch™ which senses
evaporator pressure, When the evaporator pressure
falls to about 20 PSI, this switeh apens both the
suction and [iguid solenoid valves and starts the
evaporator fans,
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10. Expansion Valve

a)

b}

Selection

The expansion valves are supplied and no
substitution should be made. Where more
than one Thermabank - 2 Systemn is being in-
stalled, check the parts list 10 be certain the
correct expansion valves are used for each
systemn,

Bulb Logation

Roof Systems (CTTR - )}

Expansion valves for Roof Systems will be
supplied with standard clamps for securing
the bulb to the suction line, The bulb should
e on the bottom of a horizontal run of
suction line at the evaporator gutlet. |f
necessary, the bully may be located on an up
or down flow riser at least two feet from the
upstream e[,

The bulb must not bridge any fitting and
must he on bright copper (polish with
emery) and in uniform contact with the
tube, Do not insulate the bulb,

Pad Systerns (CTTP- )

Pad Systens are supplied with an insert, well

soldered into a Tee whose fittings are the

sarme size as the avaporator suction con-
nection, The sequence for installing the in-
sert weil i5 a5 follows:

1. Unscrew the Packing Nut and remove
the 3 0" Rings from the well.

2. Bolder the Tee at the ovaporator
suction connection as shown in Figure
14A. Both Tee fittings should be soi-
dered before taking Step 3.

3, Lubricate the 0" rings with refriger-
ation oil and insert them one by ane
into the smooth part of the well, past
the threads. {Fig. 134)

4,  Screw the packing nut into the well
two turns only. At this point the
packing nut should not contact or
compress the “0" rings. {Fig. 138)

B. Insert the expansion valve bulb jmto
the packing nut and, using a firm pres-
sure gombined with a twisting motion,
push the bulb all the way into the
well so that the and of the bulb fram
which the capillary tube protrudes is
recassed approximately 3/8" into the
packing mut. (Fig. 13C)

6. Turn the Packing Nut by hand untjl it

is as tight as possible and then tighten

it exactly % turn more with a wrench.

Insert the cotter pin,

8. Fill the open end of the Packing Nut
with Permagum and pack it in until it
seals around the cotterpin.

~l
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Adjustment
Surnmar (Ambient over 5(FF)

After box temparature has been brought down to
normal, re-adjust expansion valve superheat to
approximately 5°F, If frost becomes visible on
the compressor body, turn superheat adjusting
stern ane-half turn in {clockwise) 1o inerease super-
heat. Melt frost with external heat and repeat this
procedure 1f frost reappears.

Winter

Block the condenser face with cardboard until
head prassure increases 1o 200 - 250 PSI. Adjust
the expansion valve as under Sumrner, In cold
waather, frost may not form quickly on the com-
pressor body. Look for uniform foam in the oil
sight glass as evidenca of flnodback.

G. EVACUATION

Connget 4 rotary vacuum pump* to the gage pert
on the discharge and suction service valves of the
compressor and to the receiver purge valve, with
coppet tubing or vaguum hose, not lass than 3/8"
inside diameter. Compressor suction and discharge
service valves must be open, but not backseatad.

Operate vacuum pump until a vacuum of 1500
microns absolute is obtained, Then break vacuum
with refrigerant. Repaat evacustion and stop the
pump at 1600 microns, Again break vacuum with
refrigerant. Evacuate for a third time until & vacuum
of BOO microns is reached. Break vacuum with
rafrigerant.

*Do not start the compressor while the sys-
tem is under vacuum, Do not attempt to use the
compressor as 3 vacuum pumnp. Use Cenco, Kinney,
or Stokes vacuum pump and Stokes, McLeod or
Ganeral Electric Type M vacuum gage. Ordinary
service gages for evacuation are not satisfactory.

H. LEAK TESTING

After all refrigeramt conmections zre made, add refrig-
erant vapor anly until the system pressure is at least 30

PSI.
(Caution:

Then pressurize with nitrogen up to 150 PSI.
always use pressure reducing regulator.)

Carefully leak test all factory and field made joints in-
cluding evaporator and condenser coils with electronic
detector.

T.

Gasketed and Flare Joints

" Like all aaskets, refrige'ratinn gaskets compress and

sometimes require tightening. Therefore, it is
essential to recheck the entire system for legks
after the first ten days to two weeks of aperation,
with particular attention to all gasketed and flare
joints, and tighten as necessary.
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I. FILL BANK WITH WATER

clamped 1o bottom of suction line and wired in

Fill Bank to overflowing with clean pure water, Do not
add any glycol or anti-freaze,

Threaded Fillar Plyg
Through 1op filler opening serew plug in.

Expansion Type Rubber Filler Stopper

insert stopper in filler opening. Rotate ears om stopper
5o they engage and lie under the Jugs on Bank. Then,
holding plug, to prevent ears turning from their pasition
under the lugs, tighten the top screw until the stopper is
snug in filler opening,

J. WIRING

1. Disconneet Switch
Disconnect switches must be supplied by the in-
staller and installed as required by the National
Electric Code and all applicable local codes.
Attach warning label 103 {included in instruction
packet) to outside of fusze disconnect switeh or
cirautit breaker.

2, Cheeising Connections

Eleetrizal connections have been segurely tight-
ened at the factary., These may have loosemed
during shipment and may loasen further during
early periods of operation, Check all connections,
before starting, for tightmess. Then recheck for
tightness after 10 days of oparation, Be sure to dis-
connact all power befare conducting these tight-
ness ¢chegks,

3. Hot Gas Solenoid
The hot gas solenoid coil is supplied with a %"
FPT ¢onduit bass, Where the valve s located out-
doors, appropriate  water-tight electrical ean-
nec¢tion must be made,

4. Bank Heaters

Use separate fused power Supply to eornect to
bank heater and set thermostat for 120°F,

5. Wire Evaporator Fan Motors
Wire evaporatar fan motars, liguid solenaid, hot

gas solenoid and box thermostat 1o terminals
in control panel as shown,

6. Fan Dalay Thermestat (For blast freezers)
On blast freezing applications or whare large
evaporatars are used in small rooms, install a fan
delay thermostat (FD-1 or FD-2) {optional}
settabie to 16 to 25°F, 3.B° differential, with bulb

seties with avaporator fams or evaporator fan con-
tactor coil, Order FD-1 for 230 V. evaporators
TV.BED and smaller; FD-2 for all 460 V. evap-
orators and 230 V evaparators TV-750 and larger.

K. CHARGING AND CHECKING CHARGE

Each Thermobank-2 System is egquipped with a Mini-
rurm-Charge-Monftor. This is the application of twa
liguid sightglasses to the receiver. One is in the usual
position at the receiver outlet (moisture imdicating);
& seeond is in the liquid line entering the recsiver.

When the system is properly charged, the sutlet sight-
glass should be clear, the inlet sightglass should bubble,

System Undercharged

Both sightglasses will bublle continuously: add refrig-
erant until outlet sightalass stops bubhling,

System Qvercharged

Both sightglasses are clear: uncharge until inlet sight-
glass bubbles slightly,

L. VIBRATION

After starting, and on every inspection and sorvice call,
observe and secure all vibrating armared cable and re.
frigeration piping to prevent chafing which may lead o
leaks,

M. PULLDOWN AFTER INITIAL START-UP

Pulldown after start-up may presart one or more of the
following probleers.

1. Higher than normal suction pressure leading to
cormpresset overload.

2. Higher than normal suction pressure causimg high
head pressure,

3. Higher than normal suction vapor temperatyra
leading to nuisance trip-out on the compressor in-
herent protector.

4. Wheare pressurs limiting expansion valves are used
(L models) the evaporator may be starved during
the pulldown period and oil loss from the com-
pressor to the evaporator may be observed. This
oil stould return to the compressor when design
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room “ternperature i5 reached and the esxpansion
valve adjusted to flood the evaporator,

High rnoisture load in new boxes may cause rapicl
frost build up on the eoil during the pulldown
period,

Doors blowing open. See paragraph & on page 8,
Fan Delay Thermostat.

In order to cope with the above problems, con-
stamt attentian by the installer during tha pulls
down period is necassary. This may require him to
adjust the expanmsion valve. thrattle the esmrm-
pressor, manually trip the system into dafrost or
take other necessary steps to see the system pulls
down safely.

N. PREVENTIVE MAINTENANCE

1.

Lubrication:

When the compressor system is first installed,
but before charging, raise the oil leval to %
sightglass, Thereafter, do not add oif even i oil
level drops below oil sightglass uniess umit trips
on oil safety. The step of adding oil is diagnostie
enly. Excess oil is dangeroug to the comprasser
and must be removed,

If unit tripg on ofl safety and ol level i2 vizahle ar
only % to Y2 the full oil charge (see Tables 15A
& 13B) is required to restore oil level, lost oif
was not the cause of the oil safety trip; see
Column B, Page 13; check for floodback, low
back pressyre, excessive time to pump down,
etc, Correct cause of oil safety trip and then
remove excess oil to s glass maximum.

If % or mere of the full oil charga is required 1o
restore oil level, the system has improperly
robbed the il fram the compressor, Sae Column
A, Page 13, Starved evaporatar, long improperly
pitched suction line, plugaed suction accumu-
lator, plugged oil separator will do this. When
the prablem i3 found and corrected, remove the
excess ofl, and reduce the oil level to % glass
rnaximurn.

SEE ALSO PARA U-5 PAGE 11
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Detacting and Putging Non-Condensibias

When the ambient is 80% or higher, non-con-
condansibles gan be detacted when tha compressar
is running by feeliny the ressiver, 1§ the head is
higher than normal and the recejver jg cool, there
are non-condensibles or overcharge. If the head is
high and the receiver is hot, nan-condensibles are
not the cause,

In wintet, non-condensibles can be detected by
blocking the condenser face until the head pres-
sure rises to 85 P8I (R12); 180 PSI {R22/5032).

If the receiver does not warm up, there are non-
candensibles.

To purgs non-sondensibles, open the purge valve
wide for 4 to B seconds while the COMpressor
is operating; close the valve and repeat again aftar
3 to 4 minutes, Repeat this procedure until the
receiver warms up and the head pressurs drops to
narmal.

Cleaning Condenser

The condensing unit should be located whete a
source of clean nondouling air is avajlable. If
grease or dirt becoma present, clean the condensar
as follows: Remove lint from the surface of the
condenser with compressed air or a vacuum clean-
er, Grease should be removed with a non-inflam-
mable nen-paisonous salvent which will nat attack
aluminurn or gopper,

Begular Inspections

A deliberate preventive maintemance program is
strongly recommended for maximum system lifa
and greatest customer satisfaction.

Painting

Where enviranmental conditions cause corrosion
of aluminum or iron compenents, unit life ang
attractiveness can he extended by cleaning the
metal and painting. Be careful not to paint over
nameplates or part, identifiers. Motars and

switches (pressure and ail) should be covered
before spraying,

TABLE 9-A
Pressure Switch Settings for Pu mpdown Cycle
Lewest Winter Temp. or REFRIGERANT 12 REFRIGERANT 22 REFRIGERANT 502
Lowest Box Temp, Cutln Cut-Out Cutln Cut-Qut Cut-In Cut-Out
Expectad

+3p° 25 12 50 30 &0 37
+20° 18 7 40 20 47 28
+10° 12 0 i) 10 37 15

o~ 7 57 Vae. 20 5 28 9
=10" 3 107" Vae. 12 i) on 5
=207 2" Vae. 15" Yag. a 58" Vae. IFE 0
=307 8" Vac, 16" Voc. 3 57 Vac. 7 ]

DO MOT ATTEMPT TO

SET THE CUT-OUT OF THE LOW PRESSURE

SWITCH BELOW 20" VAL,
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P. ADJUSTMENTS AND SETTINGS

1. High Pressura Switch

The high pressure cut-out switch ic factory set at
{220 PSI - R12) {360 P31 - R22, REOZ).

2.  Low Pressure Switch
The low pressure switch is factory set as follows:
R1Z2 {(Cutin-2" Vac.) (Cut-out-187 Vac)
R22 (Cut-in-20Q P81} {Cut-out-5F5I1)
R502 (Cut-in-12PS1) (Cut-out-OFSI)
Refer to Tabla 9A to detarmine if resetting is
necessary for sutornatic recycling pumpdown.

3. 0il Safety Switch
The non-adjustable oil safety switch 15 factory set
to trip when the olf pressure drops below 3 PS[
for Copeland; B P3I for Carlyle Hermetic; 20 PSI
for Carlyle Qpen.

4, Condensar Fan Thermostat

All CTTF Models are squipped with a thermaostat
which sanses outside air temperature and turng off
one (if 2} or two {if 3) condenser fan motors when
the outdoor temperature falls below 35°. The
tharmostat rastarts the stopped motors when the
outside temperature rises to 40,

B. Expansion Valve

See paragraph 10C, page 7.

Q. DEFROST CONTROLS (Time-Press.-Press.)

The timer initiates the defrost.

A pressure control, sensing evaparator préssure, terminates
the defrost.

A second pressure control, alse sanging evaporator pressure,
terminates post defrost.

1. Timer Settings

al Frequency. The frequeaney of defrost is de-
termined by the number of pins in the timer dise.
The factory setting is one every 4 hours.

bl Timer Over-ride. {Fail-Safe) The factory setting
is 20 minutes for medium temp. (F) systems and
15 minutes for low temp, [L) systems. The timer
will terminata the defrost in the event the prass-
ure contrel does net.

c]  Multipla Systems Cooling One Box: All timers
must be synghronized so that all evaporators
defrost simultaneously. To achieve synchron-
ization, put pins in same timer hour heles on all
timers and set all timers to ¢lock time and over-
ride to sama duratiorn,

2. Defroat Termination Pressura Control

This pressure switch senses ovaporator pressure and
terminates defrost on rise. Tha factory tarmination set-
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ting is on a label near tha Dafrost Termination Pressure

Switch., Typically these settings will be 120 PSI (R -
502), 160 PSI (R - 22).

Defrost duratlon should be increased, if necessary, by
raising the terrnination setting by 10 PSl increments
only,

CAUTION: Under no girgumstances should an iced
coil be cleared or attempted to be clearad by in-
creasing the defrost duration, sinca damage to the
svapaorator may rasult. Instead, the ¢oils should be
cleared of fea manually either with het water or
steam and then defrost duration increazed by the
above staps.

2. Post-Defrost Contral

The post-defrost pressure contral s & non-adjustable
pressure switéh eonnected to sense prassura at the
suction line at the inlet of the suction solenoid valve.
Factory setiing is approximately 25 PS1 (post defrost
terminates) and 40 FSI (automatic reset). On “"L" Sys-
tems; 36 PS| (Post Defrost Terminates) and 75 PSI
(Reset) on “F" Systemns.

R. BANK HOLDBACK VALVE (HBV) SET-

TING

The Bank holdback valve i5 factory set to maintain a
crankease pressure of (6-10 PSI R-12) {10-20 PS| R-502
R22) during defrost. If Bank Sugtion outlet remains hot
throughout defrost raise MBV senting. If floodback from Bank
during defrost is observed, reduce holdback valve setting.
Remove protective cap and turn  adjusting stem  in
{clockwise) to raise pressure, or out [countar-clockwise) to
lower preasure. Do not adjust holdback valve without gauge
on suction service valve. Do not leave holdback vaive with
cap off.

S. SYSTEM SHUTDOWN

There are two toggle switches in the control panal.

One is labeled "Compressor Pilot.” Thiz switch is in the
carmpressor starter pilot circuit and should be used by the
servicernan only for emergencies since it disables the pump-
down cycle.

The second is labeled “Purmpdown.” This switch stops the
evaporator fans, closes the liquid solenoid and prevents
defrost. The timer, however, continuas to opearate.

Uz the "Pumpdown Switch" for shutting 2 normally operat-
ing systarm down for short or long pariods.

The unit may safely stay off this way for long periods even
though the box warms up.

IMPORTANT: W the compressor is turned off in any other
mannear, i.&., by the main disconnect switch or by the com-
prassor switch in the control panel, be sure to follow step
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(T} when restarting to minimize likelihood of compressar
damage.

CAUTION: If unit should short cyele (turn on more than once
each hourl, one or more of the following components may
be allowing refrigerant leakage into the low side;

Liguid Solenoid

Hot Gas Solenoid

KM Piiat Solencid

Valve Plate (Discharge Reeds)

B, Oil Saeparator Float

ol

Locate and correct the trouble.

T. PROCEDURE FOR RE-STARTING

How to re-start after long off-gyele pumpdewn in-
oparative. Da not just turn machines on and walk away!

A compressor may be off for 2 long period of tima with
pumpdown ingoperative for the following reasons:

1. Stoppage on overlead, oil safety, high head or other
lockout davige,

2. Disconnect switch inadvertantly pulled.
3. Power failura.

4. New Installation is charged., but start-up dalayed
without pumping down,

Cuting #n extended shutdown resulting from any of the
above conditions, or on initial start-up, liquid refrigerant may
flood the evaporator or compressor crankecase. |t is necess-
ary ta earefully clear these components of liquid to prevent
damage to the cormpressors. This ean be accomplished by
doing the fallowing:

1. Close liguid solenoid and stop evaporator fans by plac-
ing pumpdown switch in the off position.

2, Re-set those controls which may have tripped.

3. Operate the compressor in very short bursts, starting
with 1 or 2 seconds and gradually ingressing these
periods until the liquid is cleared out. Use compressor
an-off switeh to sccomplish this, Stop the machine
instantly if knocking iz observed,

4. Wateh the oil level and suction pressure carsfully.
Rapid bailing of refrigerant in the crankecaze may lower
the oil level dangerously, Add oil if necessary. Do mot
operate continuously at extra low vacuum.

5. After you are sure the liquid refrigerant is boiled off,
re-start evaporator fans end re-open liquid solenaids,
Attend the system just as you would during initial start-
up. Do not just turn machines on end walk sway.

U. SUCTION ACCUMULATOR
(Standard on CTT36L, CTT42F and larger)

The accumulater is a safety device. During correct system
operation it should contain no liquid refrigerant. If liquid
refrigerant reaches the acoumulater during normel operation
or start-up, find the source of floodback and correct it.

DavID W P&GE 11

if low oil level in eompressor is calsed by slow return of

oil to compressor, 1ake the fellowing staps:

1. Make sure evaperators are fully flocded.

2. Make sure that the oil return tube is not pluggad with
dirt,

3. If a solenoid valve is installed in the metering tube,
make surg it is energized and that the coil is operative
and the interior parts work freely.

4. The solencid vaive in the metering tube is closed during
comprassor off cycles and during defrost. At other
times it is controlled by a liquid detection system corm-
prising a ecartridge heatar amd a thermostat set to
+20°F. When liquid refrigerant chills the thermostat
bulb, the thermostat ¢loses the solenoid and turns on
the heater.

5. If persistant floodback keeps the accumuiatar partly full
of liquid refrigerant, ail, normally returned to the com-
pressor, will float on the liquid refrigerant in the ac-
cumnulater and the compresser will run low on oil and
trip on the oil safety.

V. SERVICING

1. High Head Trip on Deafrost

Nuisance trip on high head during defrost can be
caused by one or more of the following:

a) W hand valve glosed

b} W check valve stuck closed

c) Receiver inlet valve slosed

d} Receiver outlet (king) valve closed

a) Plugged drier

fl Hot gas solenold fails 1o open

g) Defrost tarmination pressure switch fails to cloze
h) Timer fails to terminate on impulse to X terminal

2, Failure to Defrost

Defrost failure with Thermobank-2 withaut high head
tripout gan be caused by the following:
a) Snow, not ice, plugging fins
1. Timer not running
2. Short in control circuit to timer X terminal
cauges timer to terminate instantly after initia-
tion
3. Fault in timer causes defrast to terminate in-
stantly after initiation
4. Timer switch broken
b) lce, nat snow, on eoil. Important: Immediately shut
+ off System until the coil has been manually thawed
with hot water. Any attempt to clear ice by increas-
ing defrost time only will damage coil. See Caution
Page 10, Item Q-2,
1. Evaporator pitched away from drain
2. Plugged or frozen drain
3. Multiple evaporators with defrosts not simul-
taneous
4. Defrost termination pressure switch set too
lenww

i
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c) Frost on fans

1. Blow-through models (TV325 & smaller)

al Excessive infiltration

b} High latent load from wet product

¢) Multiple systems with nen-sirmul-
taneous defrosts

2. Draw-through models (TV400 & larger)

a) Multiple systemns with nonssimuli-
taneoys defrosts

bl Excassively long defrost (reduce ter.
mination pressure) check terminatar

operation
c} Defrosts too infrequently

Nuisance Trip on Qll-Safety

Refer to Page 9, Paragraph N-1 and the Columns
on Page 13,
Trip on Discharge Line Thermostat
Use a recorder or clock to find out when the trip
acours, with respect ta day, night, and with re-
spect to defrost,
if day, especially afterngon, suspect high head
or hot Bank.
If night, suspect low suction pressure,
If during defrost, suspect hot Bank,
If just before defrost, suspect frosted ceil.
ook for ane or more of the follawing:
a)  Suction pressure too low,
1) Goil frosted,
Interval between defrosts too great.
Defroat more frequently.
2) Coil starved.
Open TXV to reduce superheat. Do
rot allow floodback to compressor.
3 Restriction in suction line.
Suction solenoid not opening. Exter-
nal suction filter clogged. Buction
strainer or filter inside compressor
clogged,
4) Evaperator fans off.
5} Box too cold.
Thermostzt set too low,
Thermostat located away from evap-
orator return air.
Liguid solenoid stuck open.
Air racirculation at evaporator,
b) Sucticn temperature too high.

1) Long uninsulated suctian run in hot

environment.
2) Starved evaporator.

3)  Bank too hot — trips during defrost,
Caused hy discharge temperature
abnormally high but not hot enough

te trip discharge line thermostat.
Raize holdback valve setting,

Lower thermostat setting on immaer-

sion heater to 100-120°F.
Ingulata suction line.
Flood evaporator.

Lower head pressure

DavID W
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a) Purge overcharge and non-
condengibles,

D) Clean condenser,
c)  Correct air recirculation.

4} Exgessive oil return through oil sep-
arator,
Remave oil from system.

5)  Excessive hot gas return-through oil
separator, Repair float machanism.

¢} Damaged Compressor

1) Broken high-lowside head gaskeat,

2) Breken discharge reed.
Check for leak-back with compres-
2or off and suction service valve
closed,
If multi=comprassor, stop all com-
pressors, close cdischarge service
valves and check for rapid drep in
pressure in Mead of each compres-
sofr.

d) High Head Fressura,

1) Qver charga,

2) Fans off or short ocycling,

3}  Neon-condensiblas.

4} Glogged fins,

8} Air recircuiation or inadegquate ventis
lation,

W. REPLACEMENT PARTS

Keep this instruction builetin for later reference when -
performing regular preventive maintenanee or corrective - .
sarvice.

When ordering replacement parts from the factery, be

certain to state the maodel number and the serial murmber

tnarked on the Kramer nameplate and clearly describe

by numbar, function, description and size, the item re-

quired, This will facilitate prompt handling of your
arder,

Replacament compressors and compressor parts rmust
ba
Bulletin CW-589A).

secured from a Copelend/Carlyle wholesaler {see

X. WARRANTY

1.

One Year Warranty

When installation is completed, fill out and have
warranty card signed by authorized person, and
mail to Kramer Trenton Company.

Four Year Additional Warranty

A four year additional warranty on the motor-
compressor anly rmay be purchazed, The appli-
cation forms and prices are in the warranty packet
sent with each system. Follow instruetions on the
Application Form,

Cause for Warranty Withdrawal

Any deviation from correct Installation and servies
practica, operation outside of recommanded
temperature range, and speeifically that outlined
in these instructions, will be suffidient cause for
withdrawirg all warranties,

L ‘

.4
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TROUBLE SHOOTING NUISANCE TRIP
ON OIL SAFETY

Column A

A."LOW OIL LEVEL IN OIL SIGHT GLASS WHEN

FQUND OFF.

. BHORT OF OIL (NEW SYSTEM)

Add oil ance - do not add twice without checking the fol-
lowing. .

. POCR SUCTION FIFING HCLDS UR QIL

8. Vertical risers must have "P" traps at Bottom,
b. MHorlzontal lines must be pitched towards COMpPressor
%" per foot.

. STARVED EVAPORATORS KOLD UP QIL

Poor TXV adjustment,

. Plugged or faulty TXV

Shortage of refrigerant.

F’Iugﬁed‘drier.

High liguid line risers cause flashing at ExXpansion valve,
Wintersiat charge not added.

TR0 TR

. FLOOD BACK DILUTES OIL, MAKES iT FOAM 5 PUMP

CAN'T DEVELOP ENOUGH PRESSURE, ALSO CAUSES
RAPID BEARING WEAR. (Check for rugt on compressor
suction service valve, end bell and motar compartment.)
Causes;

&, Plugged evaporator goll = jee, frost, dirt, air filter,

b. Stoppage of evaporator fars — shut off by user, Biown
fuses, trip-out on overload, broken belts, door switch
rnotintereonnected with liquid sclenoid, A stopped fan may
appear to be operating but actually windmilling backwards,

c. TRV adjustment = superhear 100 aw, tealet Bulb loca-

tion should be on bottom of suction iube and net
insulated,

. Liguid solencid valve stuck open.

. Hot ges salenaid valve stuck open,

Suctlon solengid valve stuck open,

- Thermebank out of water ar eiectrie keatar not wuorking,

. Holdbaek valve setting at bank too kigh.

Hoidback valve bellows loaking, Cauges valve to ovarfaed,
Post defrost too short or post defrost pressure switch de-
fectiva.

K. Hot gas check valves stuck open.

T ot e

. INCORRECT CR NQ RECYCLING PUMPDOWN

Recycling pumpdown (thermostat contralling lquid sole-
noid valve} is mandatory and is pot complete until low
pressure switch is set with gauge in accordance with, ia-
structions.

. OIL SEFARATOR OIL RETURN PORT PLUGGED OR FLOAT

LEAKING

a. While compressar is opaerating, sight glass in oil returm
line should ghaw foam.

b. While compressor is not operating, sight glass in ol re-
turn line shauid show no flow.

. SUCTION ACCUMULATOR

4. Metering tube plugged.

b. Metering tebe too small, Firat ehack that oil separatar
i3 returning oil and that the metering tute is nat
plugged before installing a larger metaering tube.

c. Dil return solenoid dooen't open.

SEE PARA U-4 AND U-5 PAGE 11

8. LOW PRESSURE SWITCH SET TDO LOW. DOESN'T

SHUT OFF OR TAKES TQO LONG TO SHUT OFF WHILE
COMPRESSOR 18 ON PUMPDOWN

Column B

B. **OIL LEVEL OK WHEN FOUND OFF

*1.

*3.

*4,
*3.
*a.

EXCESSIVELY LOW CHANKCASE PRESEURE
A starved avaporator, gee A-3, low pressure switch aat
too fow gr defective, (See A-8)

- LOW OIL PRESURE OBSERVED EVEN WITH ADEQUATE

QIL LEVEL

a. Qil Fump nat funcrioning. reversed compresgor rota-
tion.

b. Compressor main or rod bearing loose or warn, most
frequently caused by /ong term operation with liquid
fondback,

¢. Plugged oll strainer,

SHORT CYCLING

Causes:

a. Thermostat Calling for Cooling
(1) Liguid soleneid energlzed
(2) Incorractly adjusted low prassure switch
{3) Plugged drier '
{4) Defective TXV ar TXV misadjusted and starving coil
(6) Evaporator fans off
(6) Coils iced
(7) Low on refrigerant
b. Therrmaostat Satisfied
(1) Liguid solenoid de-enargized
(2) Broken discharge reed
(3) Broken valve plate gasket
(4) Leaking liguid soienaid
(frost at valve outlet)
{8) Leaking or stuck oil separatar float
(6) Leaking hot gas or modulator solenopid
{7} Liquid solenoid located near condensing unit in=
slead of near evaporator

FOST DEFROST TOO LONG
QIL SEFARATOR FLOAT STUCK GPEN

LgHT FLOODBACK TO COMPRESS0OR GENERATES
FOAM

Cauges:

TXV adjustment superheal too low
Frost, ice or dirt plugged evaporator
Holdback valve at Bank set too high
Low water level in Bank

Bank too cold; Bank heatsr not heating
(1) Heater bad

(2) Heater thermostat misadjusted

(3} No power ta heater

oOooop

“May also cause loss of oil resulting in low oil level ob-
served,

**CAUTION

Refrigerant may condense in oil after tripout and raise ail

leveal,

13
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ASSEMBLY DRAWING FOR TXV BULB INSERT WELL
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Figure 14A
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Suggested Line Sizes (0.D) and Refrigerant Charges

TABLE 15A TABLE 15B
REFRIGERANT 502 REFRIGERANT 502 except *
Max. Dit Re- Max, Qil Re-
Madel Eyuiv. Sugg, Line Sizes Charge Madel Equiv. Sugy. Line Sizes Chzrge
MNurmber Langth (Type "L" Refrig, Pints Number Length (Type “L" Refrig. Pints
in F1, Copper Tube} Chag, Sunisa in Ft. Copper Tube) Cha. Sunisg
1o Liguid 1 Sugtion Lbs. lek] To Liguid Suction | ks | 2G3 |
oo 3 5/8 8 o 28 3738 5/8 9
CTTils2 100 3:2 7/8 9 1.5 crTaiRz 100 3/8 7/8 12 'S
10 3/8 5/8 5] 14 3/8 5/8 <]
CTT1%:LSZ 857 3/8 7/8 B 4.5 CTTIF12* 74 3/8 7/8 11 15
160 1/2 1-1/8 13 100 3B 1-1/8 13
37 3/8 7/8 9 . » 50 3/8 7/3 12
CTT2L52 100 1/2 1.1/8 15 | 48 R T 1/2 1.1/8 13 e
21 3/B 7/8 10 CTT2RED ] 1/2 7/8 8 45
CTT3LE2 74 /2 1-1/8 15 55 100 1/2 1-1/8 15
100 5/8 1-3/8 21 CTTaFS2 35 1/2 7/8 10 45
ick| 1/2 1-1/8 15 100 5/8 1-1/8 26
CTTELEZ b5 1/2 1.3/8 17 6.0 15 1/2 7/8 18
100 5/8 1-5/8 5 CTTAFS2 B0 5/8 1-1/8 23 5.5
26 5/3 1-3/8 4 100 7/8 1-3/8 42
CTTBLBZ 52 &/8 1.5/8 27 g0 28 h/3 1-1/8 21
100 7/8 2.1/8 45 CTTH4aFS2 65 7/8 1-3/8 35 5.0
18 5/8 1.3/8 34 100 7/8 1.5/8 44
CTTI2LE2 ag 5/8 1-6/8 36 7.5 15 5/8 1-1/8 30
160 7/8 2-1/8 57 CTT10FG2 40 7/8 1-3/8 38 8.0
25 5/B 1-5/8 52 20 7/8 1-5/8 53
CTT15L52 104 7/8 2-1/8 75 7.5 23 7/8 1-3/8 48
125 7/8 2-5/8 80 GCTTi5FB2 [le] 7/8 1.5/8 57 3.0
18 5/8 1-5/8 53 100 1-1/8 2-1/8 88
CTTI1BLG2 75 7/8 2-i/8 70 9.0 16 7/8 1-3/8 =11
125 1-1/8 2-5/8 106 CTT16F52 40 7/8 T-8/8 61 7.5
53 7/8 2-1/8 B7 100 1-1/8 2-1/8 a5
CTT21L52 | 455 i1/8 | 25/ g | 90 25 78 1-3/8 65
30 7/8 2-1/8 74 CTT21FG2 B4 1-1/8 1-6/8 25 85
CTT31L52 85 1-1/8 2.5/8 104 { 19.0 ‘ 100 1-1/8 2.1/8 102 '
125 1-1/8 3.1/8 121 20 7/8 1-5/8 82
23 7/8 21/8 =15 CTT24F52 €8 1-1/8 2-1/8 107 2.0
CTT36LE2 65 1-1/8 2-5/3 118 17.0 100 1-3/3 2:5/8 143
125 1-3/8 3-1/8 173 i2 7/8 1.5/8 94
a4 i-1/8 Z-5/8 119 CTT31F52 50 1-1/8 2:1/8 113 9.0
CTT42L562 100 1-3/8 21/8 165 18.0 125 1-3/8 2:5/8 174
125 1-3/8 3-5/8 182 28 1-1/8 2-1/8 148
3| 1-1/8 2-5/8 51 CTT42F62 75 1-3/8 25/8 183 17.0
CTTe2L52 72 1-3/8 31/8 185 40.0 126 1-5/8 3-1/8 250
148 1.3/8 3-5/8 233 20 1-1/8 2-1/8 162
CTTARFG2 &0 1-3/8 2-.5/8 193 18.0
125 1-5/8 3:1/8 269
el 1-3/8 2.5/8 180
CTT62FE2 a5 1.5/8 3-1/8 246 18.0
125 2-1/8 3-5/8 442
"R-12

19



A4/84/2088 B4:58

FTA7EE5811

DavID W

P&GE

16

Suggested Line Sizes (O.D.) and Refrigerant Charges
TABLE 16A

SYSTEMS WITH T.V. LPG, G, LP & TABLE 16B
CM EVAPORATORS SYSTEMS WITH LV AND LVTV EVAPORATORS
BEFRIGERANT 22 aveant REFRIGERANT 22 exeept ™
Max. 0il Re- Max. Oil Re-
Model Equiv, Sugg. Line Sizes Charge Medel Equiv. Sugg, Line Sizes Charge
Nurmbar Length {Typa "L" Refrig, Pints Number Length (Type "L Refrig. Fints
in Ft. Copper Tube} Cha, Suniso in Ft, Copper Tube) Chag. Sunigo
Ta Liguid Suction L b, IG5 Ta Lbs, 3G8
CTTRE17 28 &8 5/8 9 e Liguid | Suction —
100 3/8 7/8 12 22 3/8 5/8 12
14 3/8 5/a 9 CTT3/AF12N 100 8 7/8 15 1.5
CTTIF12° 74 3/8 7/8 11 1.5 14 3/8 BB 11
100 3/8 1:1/8 13 CTTiF12* 74 3/8 7/8 14 1.8
. " 50 3/8 7/8 12 100 3/8 1.1/8 16
CTT1AR2 100 1/2 1.1/8 78 4.5 . 80 3/8 7/8 18
15 3/8 5/8 8 CTTIARI2 100 1/2 1-1/8 23 45
CTT2E22 50 3/8 7/8 10 4.5 15 a/8 5/8 iz
100 1/2 i-1/8 18 CTT2E22 50 3/8 7/B 14 4.5
B0 1/2 7/8 14 100 1/2 1-1/8 20
CTT3F22 100 12| 118 17 4.8 50 12 7/8 28
18 172 7/8 19 CTT3F22 100 2 | s 32 45
CTTEFZ2 50 5/8 1-1/8 23 556 18 1/2 7/8 43
100 5/8 1-3/8 22 CTTHF22 g0 5/8 1-1/8 53 5.5
28 /2 i-1/8 21 100 5/8 1-3/8 58
CTT7%.F22 a3 5/8 1-3/8 28 a.0 28 1/2 1-1/3 61
100 7/8 1-3/8 44 CTT7WhE2Z 83 5/8 1-3/8 69 6.0
18 5/8 1-1/8 a5 100 7/8 1.3/8 84
CTT10F22 55 7/8 1.3/8 46 2.0 18 5/8 1-1/8 a3
100 7/8 1-5/8 87 CTT10F22 55 7/8 1-3/8 105 8.0
20 5/8 1-3/8 54 100 7/8 1.5/B 117
CTT15F22 75 7/8 1-8/8 =) 8.0 20 5/8 1.3/8 126
100 7/8 2-1/8 78 CTT1SF22 75 7/8 1:5/8 143 2.0
15 5/8 1-3/8 &3 100 7/9 2.1/8 150
CTT16F22 55 7/8 1-8/8 75 7.5 15 5/8 1.3/8 148
00 1-1/8 2-1/8 103 CTT16F22 B& 7/8 1-5/8 160 7.5
35 7/8 1-5/8 73 100 1-1/8 2-1/8 184
CTT21F22 55 7/8 2-1/8 78 8.5 95 7/8 1.5/R 157
125 1-1/8 2-1/8 116 CTT21F22 B 7/8 2.1/8 162 a5
8 7/8 1-6/2 80 135 1.1/8 2-1/8 203
CTT24F22 63 1:1/8 2-1/8 110 8.0 i) 7/8 1.5/8 108
i25 1-1/8 2-1/8 136 CTT24F 32 63 1.1/8 2-1/8 219 9.0
18 7/8 1-5/8 107 12% 1-1/8 2-1/8 248
CTT31F22 &7 1-1/8 2-1/8 121 8.0 18 7/8 1.5/8 260
125 1-1/8 2-5/8 1835 CTT31F22 57 1.1/8 2-1/8 275 a0
B 1-1/8 2-1/8 162 125 1.1/8 2-5/8 300
CTT42F22 100 1-3/8 2.5/8 210 17.0 *R12
125 1.3/8 3-1/8 226
28 1.1/8 2-1/8 iB0
CTTASE 22 76 1-3/8 2-5/8 200 18.0
128 1-5/8 3-1/8 248
20 1.1/8 2.1/8 229
CTTEB2F22 50 1-3/8 2-5/8 752 18.0
125 1-5/8 3.1/8 333
" R-1%
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