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SEMI-HERMETIC

MODEL M
10-30 TONS
OPERATION COMPRESSOR UNITS CONDENSER UNITS
| - .
NORMAL OPERATING PRESSURES “ﬁgﬁﬂﬁmm 12 R&vﬁﬁﬁ%ﬁ?«“ 2
HCUA130-M RWUA130-M
When properly installed and operated, HCUA170-M RWUA170-M
the Trane Mcdel M Semi-Hermetic Com- HCUA190-M RWUA190-M
pressor and Condensing Units will
give long, trouble free service. REFRIGERANT-22 REFRIGERANT-22
At the time of installation, the :ggﬁ;ggm gwgﬁ;gg-m
trol djusted and calibrated, : -
ZEE zﬁesuﬁgzeszJziaitegnan;aopeithd HCUAZ50-M RWUA250-M
HCUA300-M : RWUA300-M

for a period of time to insure the
proper functicning of all compeonents.
No further control adjustments are .
necepsary unless repairs are made

to the unit or unusual conditions
arise,

The operating pressure ranges for
Refrigerant-22 and Refrigerant-12Z with
air cooled and water cocled condensing
are given in Table 1.

011 should be visible in the com-
pressor oil level sight glass with
the compressor operating. GSee Figures
1 and 2, The oil pressure gauge should

read 20-35 psig ebove the pressure FIGURE 1 - Typical Model M Compressor
gauge reading.

TABLE 1 - Normal Kefrigerant Pressures

REFRIGERANT 22 REFRIGERANT 12 gy J—
ALR WATER ATR WATER ‘
COOLED | COOLED { COOLED | COOLED - :
NORMAL CON- CON- CON- CON-
PRESSURES DENSING| DENSING| DENSING |DENSING
SUCTICH
55-85% 5-8 30-50*% | 30-50
PRESSURE 75=9 ’
DISCHARGE 260-385% | 170-245 | 160-210%%(100-160
PRESSURE

* For 35 to 50F Suction Temperature
#* For 100 to 150 Condensing Temperature

© THE TRANE c., 1973 | TFIGURE 2 - Typical Model M Condenser Unit



MAINTENANCE using a vacuum cleaner or a jet of
low pressure air.
If the unit dces not operate proper-

ly during these inspections, consult 3. Start the compressor and observe
the "Trouble Analysis' section for the the discharge pressure. If the
recommended action to be taken, pressure is above or below normal,
see Section G and H of the "Trouble
PERIODIC SERVICE Analysis Chart".
ONCE A WEEK L. Tf an air condenser is used, inspect
the condensing coil for cbstructions.
1. Check the ¢0il level in the compres- Tf the coil is fouled, flush it with
sor. Before adding oil, allow the . & hose using cocl water, or clean
compressor to operate continuously it with a vacuum cleaner.
for three or four hours checking
the o0il level every half hour. If 5. If a direct expension coil is used,
the 0il level does not return to the clean it in accordance with the
proper level, add oil (Refer to manufacturers instructions.

"aAdding 011", Fege 10).
ONCE A YEAR
2. Check the 0il pressure.
1. Perform the recommended weekly and

3. The flow of refrigerant through the monthly inspections.
liquid line sight glass should be
smooth and without bubbles. The 2. Inspect all alr handling equipment
appearance of bubbles indicates for worn or frayed belts. Replace
a shortage of refrigerant, probably belts where necessary. '
caused by a leak. Repair the leak
and add refrigerant {Refer to 3. Inspect the contacts of the motor
"Repairs", Page 11, and "Adding starters and controls. Refer to
Refrigerant”, Page 10). Figure 3. '

4, Inspect the entire system for any L., If a weter condenser is used, com-
urusual conditions. pletely drain the condensing water

system. Inspect all valves, piping,
ONCE A MONTH ete. Clean the strainers. Clean

the condensing tubes if necessary.
1, Perform the recommended weekly in-

spections, 5. If a cooling tower is used, flush
the tanks and pumps. Remove rust
2. Inspect all air handling equipment. and corrosion and paint all sur-
Lubricate where necessary. Inspect, faces.
and if necessary, ¢lean or replace
air filters. Check the condition SEASONAL SHUTDOWN
and tension of the evaporator unit
fan belts. A one inch depression To avoid unnecessary strains on the
und-~r light hand pressure is con- equipment during long periods of shut-
sideored normal belt tension. If down, the system should be pumped
necessary, clean evaporator coil down and the refrigerant held in the
Gy T & o
New Contacts — Smoath surfaces, Normal Wear—Surfaces mildly pitted, Badly Worn— Surfaces badly eroded.
may be bright, dull or discelored discolored areas either blach, blue or Edges feathered and lifted. Replace
by tarnish. ’ brown. 75%, of mass still intact. Slight contactor.
feathering of edges with no lifting.
Contacts still serviceable,

FIGURE 3 - Contact Replacement Guide
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condenser or receiver (if used) during
the off periods.

1.

Pump the system down (Refer to
"System Pumpdown", Page 15).

. Allow the system to stand idle for

a few minutes, Pressure may build
up in the low side, caused by
refrigerant evaporeting out of the
0il in the compressor crankcase,

Repeat the pumpdown procedure until
the low side pressure holds at 2
peig when the compressor is shut
down.

Open the master switch. Make sure
that the switch will not be closed
while the system is in the shutdown
condition.

Take the following shutdown precau-
tions with systems equipped with
water-cooled condensers:

a. Test the condenser with a lesk
detector,

b. Close the water supply leading
to the condenser,

¢, If the system will be subject to
freezing temperatures during the
shutdown period, drain the con-
densing water tubes, water valve
and plping theroughly. If the
completeness of the draining is
guestionable, blow the water out
wlth compressed air and add an
adequate solution of permanent
type antifreeze.

If an air-cocled condenser is used,
valve off the condenser and receiver
from the rest of the system and test
them for lesks with a leak detector.
Refer to the manufacturer's instruc-
tions for shutdown maintenance.

If a shell-and-tube evaporator is
used, drain the evaporator shell, and
if 1t will be exposed to freezing
temperatures, fill it with an ade-
guate solution of permanent type
antifreeze.

SEASONAL START-UF

1.

Operate the crankcase heater for

10.

11.

2k hours prior to starting the
compressor or condenser unit,

In the interim, inspect all air
handling equipment.

If 2 water cooled condenser is used,
turn the condenser supply water on.
If a cooling tower is employed, make
sure that the sump is full and the
circulating pump is in operating
condition. Make sure that the
cooling system has the proper level
of water.

If an alir cooled condenser is used,
inspect the condensing unit for
obstructions. If the coil is
fouled, flush it with a hose, using
cool water, or clean 1t with a
vacuum cleaner,

. Depress the oil pressure control

{OPC) reset button and be sure
other controls are properly set.

After the crankcase heater has
operated for 24 hours, open the
shut off wvalves In the refrigerant
circuit.

Test the entire system with a leak
detector.

If pressure gauges are not already
part of the system, sttach them to
the back seat parts of suction and
discharge service valve. Back
seat the compressor suction and
discharge service valves and then
crack them off the back seat to
open the suction and discharge
gauge lines to system pressures
{See Figures 1 and 2),

Start the unit and make sure that
all the electriecally interlocked
equipment is in operaticn.

After the compressor has run for
fifteen or twenty minutes, check
the o1l level and pressure. The
oll level should be visable in the
compressor oll level sight glass,
The oil pressure should be 20-35
psig above suction pressure.

Observe the flow of refrigerant
through the sight glass. If bubbles
appear, retest the system for lesks.



Make repairs and add refrigerant

(Kefer to "Adding Refrigerant",

Page 10).

TROUBLE ANALYSIS

l2. Observe the discharge pressure.
the pressure is above or below normsl

If

see Sections G and H of "Trouble
Analysis Chart™.

REF.
COMPFLAINT SYMPTOMS PROBABLE CAUSE RECOMMERDED ACTION ROTE
A. Compresecr Falle 1. Electric circult test le. Power failure la. Check for blewn line
to Start showa no voltage on fuse or broken lead.
line aide of motor b. Digcomnect switch b. Determine why switch
atarter. cpen. wvas opened. If every-
thing is in working
crder, cloge switch.

2. Electrie circuit test 2. Fuee blown 2., Replace fuse. Check load
ghows current on line on motor.
gide but not on motor
gide of fuse.

3. Electric circult test 3. Fuse blown 3. Replace fuse, Check load
shows current on line on transformer.
gide but not on trana-
former side of fuse,

L. Electric circuit teat 4, Fuse blown L. Replace fuse. Check 1
ghows current onh trans- continuity across each
former slde of fuse but control.
not on control circuit,

3, Electrie cireult teater 5. Low Voltage 5, Check with Volt meter.
glows but not a full If low call power company.
brilliance.

6. Full voltage at meter 6. Burned cut motor. 6. Repair or replace.
terminals but motor
will not run.

7. Teat for burned-out T. Inoperative motor T. Fepair or repliace
holding cell or broken startar,
contacts,

8. Motor starter holding 8, Open contrpl Circult 8. Locate cpen control mnd
a.High Pressure Control determine cause. See
b.Low Pressure Control individual control instruc-
¢.0i1l Failure Contreol tions.
da.Motor Protector
e.0Open Clrcult from

"Interlocking Relays"
f.Control Relay

9, Compressor will not 9. Frozen compreaspr due to 9, Overhaul Compressor
operate, lncked or damaged mech-

anlem,

10. Open contacts, suction 10. Suction preasure below 10. Check for loss of ref-
pressure below cut in eut in setting of low rigerant. Repair leak
settlngs. presaure control. and recharge. SLV not

opening.

11. Open contacts, dis- 11. Discharge presgure above 11, See Complaint "G"
charge pressure ebove cut-in sgetting of high
cut-in settings. preasure control.

12. System will restart 12, i1 preagure railure 12, Check oll level, oil
by reaetting oil control switceh has pressure, wiring and
preasure fallure cut ou'. control for faulty
c¢entrol switeh. control.

13, Starter will not 13, Overload contacts open. 13. Reset overload and

pull in.

determine cauge,




COMPLAINT

SYMPTOME

PROBABLE CAUSE

RECOMMENDED ACTION

REF.
KOTE

E. Compressor Short
Cycles

C. Compressor Runs
Continucualy

0. Compressor Loges
oil

1. Normal operation
except too freguent
stopping and start-
ing.

w3y

. Valve may hiss when
cloged, Alao tempera-
ture change in refrig-
erant line through
valve,

A

. Excessively high
discharge pressure.

L. High discharge
pressure.

5. Hormal cperating except
too frequent stoppling
and starting on low
pressure control switch,

6, High discharge pressure

-

. Suctlon preasure too
low and frosting at
dryer.

8. Motor starts and
atope rapidly.

9. Compresacr cuta off
and on from high
presayre cut-out,
a.Lack of or ineufficient
water,

b.Water pump not acperating

c.Condenser falled.

10. Compresaor will not
load.

1. High Temperature in
conditicned ares,

2. Low temperature in
conditioned aresa,

3. Low temperature in
conditioned apace,

h. Compressor nolsy or
oRernting at mhnorm-
ally low discharge
presgure or abnormally
high suction pressure.

5. Alr conditioned apace

too cold,

1. M1 level too low.

2. 01l level drops
gradually.

3. Excessively cold
suction.

b, Excessively cold
sucticn. Nelsy
campressor operation.

1. Intermittent contact
in electrical control
eircuit.

2. Lesky liguid line
golencold valve.

3. Faulty condenslng.

=

Overcharge of refrig-
erant on non-condensible

gas.

5. Lack of refrigerant

6, Condenser water piping
restricted or supply
water pressure too low.

T. Reatricted liquid line
dryer.

8. Faulty motor.

G, Faulty operation of
condenser.

10. Inoperative compreasor

unloading eyatem.

1. Excessive Load.

2. Temperature controller
set too low.

3. "Welded" contacts on
electrical contral in
motor starter circult.

%, Leaky valves in com-
presaar.

5. Selenold valve stuck
open. Temperature con-
troller faulty.

1. Ineuftficlent oil
charge.

2. Clogged dryer.

3. Loose expansion valve

remote bulb,

b, Liguid flocding back
to compresagr,

1. Repalr or replace
faulty electrical
control.

2. Repair or replace,

3. Check for water
fallure or condenser
trouble.

L. Remove excess refrigerant
or purge non-condensible
gagen,

5. Repair refrigerant leak
and recharge.

6. Determine cause and
correct,

T. Replace dryer core.

8. Repalr or replace
faulty motor.

9n. Fill with water check
plping syptem cooling
Lower,

b. Repalr faulty pump.

Clemn

irl

10. Repalr or replace faulty
control.

1. Check for excesslve out-
dear eir infiltration.
Check for {nadeguate
ingulaticn of epace.

7. Reset or repair.

3. Repalr or replace.
i, Overhaul compreasar,
5. Repair valve or temp-

erature controller.

1. Add sufficlent amount
of proper compregsor
oil.

2, Replace dryer.
3. Provide good contact

between remote bulb and
guction line.

b, Remdjust super heat setting
or check remote bulb contact




COMPLATINT

EYMPTOMS

PROBABLE CAUBE

REF

RECOMMENDED ACTION NGTE

E. Compressor is Noiay

F. System Short of Capacity

G. Discharge Presaure
Too High

H, Diecharge Pressure
Too Low

J. Suction Pressure Too

5. Compressor starting
and stopplng too
frequently.

6. 0il arcund compresscr

base and low crank-
cane gl level,

1. Compressor cuts out
on oil faflure contrel.

2, Compreesor knocks.

(%]

Abnormally cold suction
line. Compreasor knocks.

1. Expanasion valve hisaen.

2. Temperature change 1in
refrigersnt line through
dryer or sclencld stop

valve,
3. Bhert eyeling or
continuous running,
L. Superheat too high.
S. Short cyeling or

continuous running.

1. Excesaively warm water
leaving condenaer,

Y

Excessively cool water
leaving condenser, small
temperature rise through
condenaer.

L]

High temperature water
entering condenaer.

=

Excepticnally hot
condenser and excessive
dlscharge pressure.

[

Bubbles in pight glases.

2. Entering condenser
water temperature
too low.

3. Suction preasure riees
faster than 5 paig per
minute after shutdown.

b

Aonormally cold
sucticon line.

2. Noiey compressor.

5. Bhort cyeling

6. Crankcase fittings
leak oll.

1. Lack of oil.

2. Broken Internal
compressor parts.

3a. Ligquid "Fleogdback"
b. Expanelon walve stuck
in open position.

1. Flash gee in liguid
line.

2, Clogged dryer or
sclencld atop valwve,

3. Expanaion valve
atuck or cbatructed.

L. Excessive pressure
drop in evaporator.

5. Improper superheat
adjustment.

1. Too 1ittle or too warm
condenser water, re-
atricted water flow.

2. Fouled tubes in shell-
and-tube condeneer.

3. Improper operation
of cooling tower.

ba. Air or non-condenaible
gaa 1n eystem.
b. Rafrigerant overcharge.

1. Lack of refrigerant.

2, Cooling tower fan
thermostat cut of
adjuatment,

3. Proken or leaky
compressor dlacharge
valve.,

la., Overfeesding of expan-
slon valve.

b, Expansion valve stuck
in cpen position.

2. Broken suction valve
in compressor,

5. Bee 1tems under Complaint
syt . X

6. Repailr oll leak and sadd
proper compresgor oil.

1., Add compresser oll.

2, Overhaul compressor.

3a. Check and adjuat super- 5
hest. Valve may be too
large or loose rempote
buld on suction line.

b. Repair or replsce. 5

1. Add refrigerant,

2, Clean or replace. 2

3. Clean or replace 3
expansicn valve,

4. Check superheat and 5
reset thermostatic
expanaion valve,

5. Adjust expanaion valve, P
Check superheast and
reset thermomtatice
expaneion valve.

1. Clean vwater atralnere,
check eooling tower
operation.

2. Clean tubes,

3, Check tower fan moter,
gtarter and thermostat.

bm, Purge [

b. Remove excess refriger- 7
ant graduslly - normal
subcocling is 10 degrees.

1. Repalr lesk and charge.

2. Readjust fan thermo-
stat.

3. Remove head examine
valves and replace
thoae found to be
operating lmpreoperly.

le., AdJust auperheat b
setting of expanslon
valve and check remote
bulb for proper attach-
ment to suctlon line.

b. Hepalr or replace expan- 5
alcn valve.

2. BRemove head, examine B
valves and replace those
found to be inoperative.




REF.
ROTE

COMPLAINT SYMPTOMS PROEAELE CAUSE RECOMMENDED ACTION
K., Suction Pressure Too 1, Bubbles in eight gleas. 1. Lack of refrigerant. 1. Repair leak and charge. 2
Low

2. Temperature change in
refrigerant line through
dryer or aclencid liguid
valve.

3. No flow of refrigerant
through valve,

L. Loss of capacity.

5. Conditioned space
too eold.

6, Buperheat too high.

+ Clogged liquid line

dryer.

+ Expansion valve power
ansexbly has lest charge.

. Obstructed expansion

valve.

. Contacta on temparature

controller stuck in
clomed position,

. Excessive refrigerant

pressure drop through
chiller.

2.

Replece dryer.

. Replace expansion valve

assembly.

. Clean valve or replace

1f necessary.

. Repeir or replace if

neceapery.

. Read)ust superheat.

Trouble Analysis Chart HNotes:

1, Contrel Circuit

To narrow the cause of compressor
malfunction, check the continulty across
the terminals of each control to locate
the control with open contacts. Condi-
tions which cause controls to open are:

a. Overload -- compressor drawing ex-
cessive mmperage (Refer to "Voltage"
Page 9 and Compressor Motor, Pege

8 ).

b. High Pressure Control —- high conden-
sing temperature.

¢. 0il Pressure Control -- compressor
is not developing design operating
©il pressure., Usually caused by low
0il level or faulty oil pump. Add
oil if necessary (Refer to Adding
0i1, Page 10). If oil is at the
proper level refer to Checking 0il
Pump Pressure, Page 11.

d. Motor Protector Relay -- compressor
motor is not adequately cooled,
or is operating under a high
voltage condition (Refer to Volt-
age, Page 9).

2. Shortage or Refrigerant

The appearance of bubbles in the
sight glass, warm suction line and low
suction pressure indicate & shortage of
refrigerant.

3. Clogged Dryer

The cutlet piping of & clogged dryer
will feel coocler than the piping at the

7

inlet side. If the dryer is badly
clogged, sweat or frost will appear at
the dryer outlet.

Iy, Solenoid Valve Leaks

If the solenoid valve leaks while
in the closed position, the liquid. line
leaving the valve will feel cooler than
the inlet side. If the valve leskage
is excessive, the compressor may be
unable to cut ocut on low pressure or
pump down. '

5. Expansion Valve .

Overfeedin

Overfeeding of the evaporator coil
results in a low superheat condition.
This may be cuased by either an

improper superheat adjustment or the
remote bulb of the expansion valve

not making good contact with the suction
line,

Tighten the mounting bulb straps,
to make certain the full length of the
bulb contacts the suction line firmly.
Check and, if necessary, read)ust the
superheat setting (Refer to Superheat
Adjustment, Page 10}.

If neither of these preocedures cor-
rects the condition, the valve cage is
probably defective and should be re-
placed.

Underfeeding

Underfeeding the evaporator coil
results in an abnormally low suction
pressure and high superheat condition.

This may be cuased by an improper
superheat adjustment, a restriction, or



an inoperative expansion valve power
element.

The operation of the power element
may be tested in the followlng manner:

1. Stop the compressor and allow the
suction line to warm up toc room
temperature.

2, Remove the remote bulb from the
suction line and place it in a
container of ice water,

3. Start the compressor.

i, Remove the bulb from the container
and warm it in the hand. At the
same time feel the suction line,
If a temperature drop is evident,
the power element 1s operating. If
there is little change in the suctiocn
line temperature, the power element
is faulty and must be replaced (Re-
fer to Repairs, Page 11).

CAUTION: Do not allow ligquld to
enter the suction line for any long-
er than 1is necessary to check valve
operation, Excessive floodback will
damage the compressor.

If the power element appears to be
cperating, readjust the superheat
setting (Refer to Superheat Adjust-
ment Page 10).

If this fails to correct the condi-
tion, remove the cage from the valve

and inspect it. Replace the cage if
necessary.

6. Air in System
Alir and other noncondensable gasges

tend to collect in the condenser. Head
pressure will rise above the pressure
corresponding to the temperature at
which the vapor is condensing. In
extreme cases, the pressure may build
up to the point where either the

High Pressure Control or the thermal
overloads in the starter may stop the
COMpressor.

T. Refrigerant Overcherge

High head pressure indicates a
refrigerant overcharge. 1In extreme
cases the thermal overloads in the
motor or the High Pressure Control
mey stop the compressor.

8. Broken Valves

Tf the operating symptoms indicate
damaged or broken compressor valves,
install a pressure geuge in the back
seat port of the compressor sucticn
valve and crack the valve clear of the
back seat.

1. Close the liquid line service
valve,

2. Pump the system down (Refer to Sys-
tem Pumpdown, Page 15).

3., A rise In pressure as shown on the
gauge indicates legky, damaged or
broken compressor valves.

Before opening the compressor, deter-
mine first if the rise in the suction
pressure is not due to a leaky solenoid
valve.

MATNTENANCE PROCEDURES

Compressor Motor

If the following tests reveal shorted,
grounded or open windings indicating a
motor burnout, ceonsult Motor Burnout,
Page 11.

Motor Winding

Open the disconnect switch and remove
the power leads from the terminals of
the compressor motor,

Test the continuity of the motor
windings by placing the contacts of an
ohmmeter against each combination of
two terminals.

In addition to testing continuity,
the measured resistance through each
set of motor windings should be
approximately the same.

Grounded Motor

Place one of the test leads of an
insulation tester or megger against
bare metal and the other on each of
the motor terminals in turn.

The dial reading obtained should
be in the 1 megohm to infinity range.
the reading is substantially below this
range, a grounded wire is indicated,



Voltage

Check the voltage of the line side
of the disconnect switeh when the
compressor is operating., If the volt-
age is more than 10% sbove or below the
voltage rating of the compressor re-
port the condition to the local power
company for correction.

Overloads

Flace g clamp of the voltammeter on
one of the compressor leads and start
the compressor, Note the emperage at
which the overloads cut out.

If the amperage is below 115% of
the compressor full load amperage rat-
ing, the overload is defective and
should be replaced.

Cleaning Water Cooled Condenser

If a water cooled condenser is em-
ployed, the condenser tubes may become
fouled with scale and other foreign
matter from the condensing water, If
this occurs the condenser must be
cleaned,

Mechanical Cleaning

The mechanical cleaning method is
used for removing mud and other loose
material from the condenser tubes.

1, Turn off condenser water supply.
2. Break piping connections at unions.

3. Remove condendger headers.

4. Run a round brush through the
tubes to loosen the mud,

5. Flush the tubes with water.

Chemical Cleaning

Chemical cleaning 1s the most satis-
factory means for the removal of scale
deposits from the tubes.

In this treatment, the scale is
dissolved and flushed away by circu-
lating a chemical solution through the
tubes and the headers.

The condenser water circuit is com-
posed of copper, steel and cast iron.
With this information, any water treat-
ment specialist will be able to recom-
mend a suitable chemical for this

purpose. If water treatment service
is not available, a chemical supply
house may be consulted.

Figure b illustrates a typical
chemical cleaning hook-up. All
materials in the external circulating
gystem, guantity of ecleaning material,
duration of cleaning period and any
gaf'ety precautions necessary for the
handling of the cleaning agent should
be approved by the company furnishing
the materials for the job.

=R

SHUTOFF
VALVES

CLEANING

SOLUTION
y
L*]

CIRCULATING
PUMP

{

FIGURE 4 - Typical Cleaning Hookup

Alr Cooled Condenser

Clean the fins of the air cooled
condenser occasionally by flushing them
with cool water.

Purging Non-Condensgble Gases

To determine whether purging is
necessary, shut down the system and
allow the unit to stand until gll of
its parts reach the same temperature,

Place a gauge in the backseat port
of the discharge service valve,

If, when the valve is cracked off the
backseat, it shows a pressure 10 psig
above the saturated refrigerant pres-
sure at ambient temperature, the system
should be purged.

Remove the gauge connection from the
backseat port of the compressor dis-
charge service valve, After gbout
five minutes, crack the valve off the
front seat for an instant to vent non-
condensable gases through the back seat
port. Repeat the opening of the serv-—
ice valve at three or four minute inter-
vals,

Back seat the valve after purging.



Superheat Adjustment

Refrigerant vapor, passing through
the final lengths of evaporator tubing,
continues to absord heat from the con-
ditioned air causing the vapor to
become superheated., That is, the vapor
absorbs more heat than is necessary
for vaporization.

A certain amount of superheat, 10F,
is desirable for assurance that all of
the refrigerant 1s vaporizing, eliminat-
ing the possibility of refrigerant
carry-over. The superheat is checked
as follows:

1. Attach the bulb of an accurate
thermometer to the base section line
near the remcte bulb of the expansion
valve. TInsulate thermometer bulb to
line.

2. Install a pressure gauge in the
back seat port of the compressor
suction service valve. Crack the
valve clear of the back seat.

3. Start the system and allow the therm-
ometer reading to stabilize (approx-
imately 20 minutes).

NOTE: Add spproximately 2 to 3
psig to the suction pressure gauge
reading to compensate for the pres-
sure drop in the suction line. The
degree difference between the ther-
mometer reading and the pressure-
to-temperature conversion of the
sucticn pressure is the amount of
superheat,

L. If the superheat is above or below
10F, remove the nut which covers the
superheat adjustment, located on
the body of the expansion valve,
and make the necessary adjustment.

ADDING REFRIGERANT

Small amounts of gas may be added
through the back seat port of the com-
pressor suction valve. If large
amounts of refrigerant are to be
added, liquid charge the system.
(Refer to Charging the System - High
Side Charging).

1. Back seat the compressor suction
valve and remove the suction gauge
connection.

10

2. Connect the line from the refriger-
ant drum to the back seat port.
Purge the line before tightening
the connection.

3. Holding the refrigerant drum in a
vertical position, start the compres-
sor and open the drum vapor valve.

4. Crack the suction valve clear of
the back seat allowing the refrig-
erant gas to be charged to the
system. Be sure only the gaseous
refrigerant enters the system at
the compressor.

5. When the charge is adeguate, no
bubbles will appear at the sight
glass, '

6. Close the valve on the drum and back
seat the compressor suction valve.
Remove the charging line and replace
the gauge connection.

T. Check the oll level in the compressor
crankcase.

ADDING CIL

The ¢il level will vary, due to the
load conditions of the system on which
the compressor is being used, from 1/L"
below the bottom to half way up the
sight glass.

CAUTION: Do not operate the compres-
sor unless some ¢il is visible in

the oil sump. If in doubt, add some
oil before proceeding.

Low oil level mey be due to oil be-
ing trapped in the system. If this is
suspected, operate the system contin-
uously for 3 to 4 hours observing the
level every 30 minutes. If the oil
level dows not return to normal, add
0ll to the compressor.

To Add 0il

1. Pump down the system (Refer to
System Pump Down Page 15).

Connect a suitable oll pump (loosely)
to the compressor oil charging valve.

3. Purge the charging line of air by
pumping oil until it appears at the
loosened connection.



4, Tighten the connection.

5. Open the charging valve and pump
oil until the proper level is ob-
tained in the gight glass.

6. Close the oil charging valve and
remove the charging equipment.

Recommended Compressor (0il:

1. Trene Code No. L5000075 {Suniso 3GS)
2. Bunisc 3GE

3. Texas Cgpella B

4., Virginia 150

5. Mobil Gargoyle Artic 150

REMOVING OTIL

An excessive o0ll charge is Indicated
when the oil level in the sight glass
of a compressor coperating at full
load is over the half way mark.

Excess oll may be removed 1in the
following manner:

1. Connect a flexible tube to the
compressor oil charging wvalve,

2, Open the oil charging valve slowly.

3. With the compressor running drein
sufficient 0il so that the oil in
the sight glass is at the half way
mark.

NOTE: Unless speclial care is taken
when draining ¢il, foaming may cuase
it to overflow the container.

4. When sufficient 0il has been re-
moved, close the charging valve.

During the first 3 to b hours of
cperation, recheck the cil level at
30 minute intervals.

CHECKING OTL PUMP PRESSURE
To check oil pump pressure:

1. Pump down the system (Refer to
System Pumpdown, Page 15).

2. Remove the oll pressure control
tubing freom the oll pump pressure
discharge tap. See Figure 5,
Page 13).

il

3. Connect a pressure gauge to the
pressure tap,

4, Install a pressure gauge in the back
seat port of the compressor suction
service valve and crack the valve
clear of the back seat.

5. Open the liquid line shutoff valve
and the compressor discharge valve.

6. Start the system. The oil pressure
gauge should register 23 to 32 psig
usable oil pressure. Usable oil
pressure is oil pump pressure minus
suction pressure.

T. If oil pressure is less than the
minimum psig, elther the oil pump
is faulty or the oll relief valve is
stuck in the open position. Repair
or replace as required, Refer to
Repairs, Page 11).

8. Pump down the system, remove the
gauges and reconnect the oll pressure
control tubing. '

MOTOR BURNOUT

The cause for a compressor motor
burncut must be determined and elimin-
ated before a replacement is installed,
Failure may be due to mechanical diffi-
culties which cause the compressor to
"freeze" or electrical difficulties,
such as low voltage, incperative over-
loads, overleading the compressor, etc.
All possible causes must be investigated
to prevent future failure of the com-
pressor,

When the motor of a hermetic com-
pressor fails, high temperatures develop
within the machine causing a breakdown
of the oll and refrigerant. The re-
sulting products -- acid, moisture and
sludge are corrosive and must
be thoroughly flushed from the system.
Burnouts will reoccur if all the con-
taminents are not removed,

The Trane Company recommends the
suction line filter-drier method of
removing contaminents due to motor burn-
outs from the compressor, TFor specific
instructions refer ito Trane Service
Bulletin S8-15.

REPATRS

IMPORTANT: Replace the filter-dryer
whenever the system is open for repairs.



When soldering is done during system
repairs, an inert gas, such as nitrogen,
must continually be passed through the
connection being soldered to prevent
the formation of harmful oxides.

Low Side Repairs

If the evaporator, liquid line piping,
expensicn valve, solenoid valve suction
line piping or compressor requires re-
pair, pump down the system {Refer *o
System Pumpdown, Page 15) and allow the
suction line and compressor to warm to
the ambient temperature before opening
the system. This will prevent moisture
from condensing on the inside of the
open system.

After completing the repairs, open
the liquid line shut off valve for
a moment, putting the repasired area
under pressure, and check for lesks.
Relieve the pressure when the check
is completed.

NOTE: TIf the repair is located beyond
the liguid line sclenoid valve, manual-
ly open the valve to put the ares under
pressure.

Connect an absclute mercury manometer
to the guage port of the liquid line
shutoff vaelve and a vacuum pump to the
back seat port of the compressor suc-
tion valve. Crack the suction service
valve clear of the back seat.

NOTE: To protect the mancmeter, install
a shut off wvalve in the connecting
tubing between the manometer and the
gauge port of the wvalve.

Start the pump and allew it to
operate until the manometer indicates
a8 vacuum equivalent to 2.5 to 3 mm
mercury. Back seat the suction valve
and stop the pump.

Remove the wvacuum pump connecticn
and connect a drain of oil-pumped dry
nitrogen to the wvalve port.

Crack the suction valve and admit
nitrogen, slowly at first to protect
the manometer, until & zero gauge
pressure is indicated.

Back seat the suction valve and
remove the nitrogen eguipment,

Reconriect the wvacuum pump and allow
it to operate until the wvacuum gauge
indicates =& vecuum egual to 2.5 mm of
mercury absclute.

Close the valve in the manometer
connecting tubing, back seat the com-
pressor suction valve and stop the
pump.

Back seat the liquid line shutoff
valve and compressor discharge valve.
The system may now be returned to serv-
lce.

High Side Repairs

If the condenser coil or liquid re-
ceiver require repair, the refrigerant
charge must be removed from the system.

After the repairs have been completed,
leak test, evacuate and charge the
system in the method described under
Leak Testing Page 16, Evacuation and
Dehydration, Page 16 and Charging,

Page 17.

COMPRESSOR REMOVAL

NOTE; Tf the compressor 1s being re-
moved for repalrs because of motor burn-
out, follow the instructions In Service
Bulletin S-15 to save the refrigerant.

1. Remove the wiring and control line
tubing from the compressor.

2. Remove the bolts that secure the
suction and discharge service valves
to the compressor housing.

3. Lift compressor from its mounting,
and place onto suitable skid arrange-
ment.

NOTE: Support the compressor suction
and discharge service valves to
prevent an excessive amount of strain
from being placed on the tubing.

COMPRESSOR REPLACEMENT

l. If a new compressor is being in-
stalled, transfer the crankcase
heater and the control tube fittings
from the old tc the new compressor,

2. Place the new compressor in position.

3. Reinstall the suction and discharge
service valves on the compressor
housing using new gaskets.

Bolt Torgues

Suction Valve - 20 Ton - 58 Foot Pounds



25~30 Ton - 115 Foot
Pounds

Discharge Service Valve - 20 Ton - 12-14
Foot Pounds 20-30 Tons
58 Foot Pounds

Y, Connect the control tubing to the
fittings (Refer to Figure 5}.

5. Rewire the compressor.

. Crack the compressor suction and
discharge service valves for a moment
to build up pressure within the com-
pressor.

7. Using a leak detector, check the
entire compressor housing for leaks.

8. Relieve the test pressure,

NOTE: If the refrigerant charge has
been removed, leak test, evacuate and
charge the system in the manner des-
cribed under Leak Testing, Page 16,
Evacuation and Dehydration, Page 16 and
Charging, Page 17.

9, Connect the vacuum pump to the back
seat port of the discharge wvalve
the the suction valve through & "Y"
connection, Use an absolute mercury
manometer to determine final pres-
sure level.

10. Start the pump and evacuate the
compressor to 2.5 mm of mercury
absolute.

11, Close the valve in the manometer
connection line, stop the pump and
back seat the compressor valves. The

system may now be returned to service.

12. During the first hour of compressor
operation observe the system operat-
ing pressure and compressor oil
level.

Normal Operating Conditions:

0il Level ~ Visible in compressor oil
sump sight glass,

Dischdrge Pressure - See Table 1, Page 1

Buction Pressure - See Table 1, Page 1
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PRESSURE CONTROLS

Before attempting to replace any of
the pressure controls {(0OPC, HPC, LPC,
UPC) deenergize the control circuit
and pump down the system (Refer to
System Pump Down, Page 15).

When removing the control tubing
from the fitting on the compressor or
control, cap the fitting quickly or
plug the tubing toc prevent the loss of
pressure within the compresser. Figures
54, 5B and 5C illustrate the control
connections.

Consult the Unit Parts List for
proper replacement of each control. Tf
the manufacturer's warranty still applies,
return the entire control to The Trane
Company .

—
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FIGURE S5A - Pressure Control Lines
Compressor Unit
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FIGURE SB ~ Pressure Control Lines
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FIGURE 5C - Presgure Control Lines
End View Condenser Unitse

Complete pressure controls may be
ordered from The Trane Company. If
repalr parts for the control are required,
contact the manufacturer giving the
complete part description and model
number of the control.

After the new control has been in-
stalled check the operation in accor-
dance with the appropriate instruction
outlined under Control Testing below.

REFRIGERANT FPRESSURE CONTROLS

The setting of the high and low pres-
sure contrecls are shown in Table 2.
These controls are factory set and are
not adjustsable.

TABLE 2 - Refrigerant Pressure Control Setting

REFRIGERANT - 22 REFRIGERANT - 12
WATER - AIR- WATER- AIR~
CONTROL | COOLED COOLED COOLED COOLED
SETTING | CONDENSING | CONDENSING | CONDENSING| CONDERSING
HIGH PHESSURE CONTROL
Cut Out | 275P8IG L4OSPSIG 180PSIG 230PSIG
Cut In 195P81G 300PSIG 1LoPSIG 170PSIG
LOW PRESSURE CONTROL
Cut Cut | bS PSIG L5 PSIG 15 PSIG 15 PEIG
Cut In T0 PSIG T0 PSIG 35 PBIG 35 PSIG
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High Pressure Control (HPC)

1. Install a pressure gauge in the back
seat port of the compressor discharge
valve and crack the valve clesr of
the back seat.

2. With the system in operation throttle
the flow of water to the condenser
raising the compressor discharge

pressure. {(If, an air cooled condenser

is used, stop the fan motor or block
the coil).

3, Watching the discharge gauge, permit
the pressure to rise until the set-
ting of the high pressure control
(HPC)} 1is reached. Refer to Table 2.
At this point the contacts of the
gwitch should open, stopping the
compressor .-

NOTE: 1If the compressor has not been
stopped by the time the pressure
reaches 10 psig gbove the cut-out
setting, immediately open the control
panel fused disconnect switch.

4, After a short period of time the dis-

charge pressure will reduce to the cut-

in point of the high pressure control.
To meke certmin the control contacts
have closed, place the on-off switch,-
(8W) in the off and then the on posi-
tion. This will reset the contacts
of the reset relay (RR) starting the
compressor, provided the contacts of
the High Pressure Control are closed.

Low Pressure Control (LPC)

1. Install a pressure gauge in the back
seat port of the compressor suction
valve and crack the valve clear of
the Pback seat.

2. Switech the on-off switch of the unit
to the off position ceusing the unit
to pump down and observe the cut-
out peint of the low pressure con-
trol.

CAUTTION: If the compressor is not
stopped by the time the pressure
reaches "O" psig, open the disconnect
switeh immediately.

3, Turn on-off switch to on. When
the pressure reaches the cut-in
point of the control (approximately
20 psig) the control contacts should



¢lose, restaerting the compressor,
causing the solencid velve to open
building pressure in the evaporator.

0TI PRESSURE CONTROL {(OPC)

The oil pressure control contains a
normally closed heat actuated time
delay mechanism. When the control senses
less than minimum operating cil pressure
the time delay is actuated. If normal
operating pressure is not restored
within this perlod, contacts of the
contrel open, stopping the compressor.
This delay period provides time for
the compressor coil pump to develop
normal operating pressure at time of
starting and regain pressure if temporar-
ily interrupted during normsl cperation.

The control is factory set to begin
time delay period at G psig (% 2 psig)
and to stop time delay period, resuming
normal operation at about 18 peig usable
0il pressure., Nominal time at rated

voltage is 70 seconds at 264 volte
and 150 seconds at 180 volts,

NOTE: Usable 0il pressure is the
difference between suction pressure
and oil pressure gauge readings.

If a prolonged period of low oll
pressure causes contacts of control to
open, they are again closed by operating
the control reset button.

NOTE: Allow a 5 to 10 minute cooling
period before resetting control con-
tacts.

To check the time delsy period of the
cil pressure control:

1. Open the disconnect switch and remove
the leads on the load side of the
compressor contactor. Mark the leads
for reassembly.

2. Energize the control circuit and close
disconnect switeh energizing the com-
pressor and condenser fansg if air
cooled condenser is used,

Within 120 to 180 seconds the timer
contacts should open to de-energize
the compressor contactor.

3. Open all disconnect switches and
reccnnect the compressor motor leads
to the contactors.

I3
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4, Reset the cil pressure contrgl after
9=10 minute cool-down period,

The time delay period of the oil
pressure control is not field adjustable.
If the control falls to perform in the
manner described sbove, 1t must be
replaced,

SAFETY PRECAUTIONS

Te prevent damage to the equipment
and possible personal injury, observe
the following Safety Precautions while
performing all cperating and maintenance
procedures:

1l. Ventilete the equipment room when
soldering or brazing, leak testing
and charging.

2. When testing for leasks, do not allow
the test pressures to exceed 150
psig on the low side of the systems.
The high side of the system may with-
stand high test pressures to 300
paig but 150 psig is recommended
for the whole system,

Always install a pressure regulaeting
valve in any leak testing hook up, to
limit the pressure admitted to the
system.

3. Before operating the system, open
the compressor suction and discharge
service valves and the liquid line
shutoff valve.

L. Clese the control panel door before
energizing the control system.

5. Open the disconnect switches and
remove the fuse blocks before per-
forming any service or meintenance
woerk on the unit except those re-
quiring compressor operation. This
wlll prevent accidental unit start-
ing while work is in progress.

SYSTEM PUMPDOWN

To relieve the pressure, add refrig-
erant from the low side of the system
during extended periocds of shutdown or
to facilitate repairs to the system, s
major portion of the refrigerant charge
is pumped into and held in the condenser,
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Open disconnect to air-cooled con-
denser if part of the system.

Install a gauge in the back seat
port of the compressor suction valve.

Close, or front seat, the liguid
line shutoff wvalve.

. With the temperature contrecl system

energized, close the condensing unit
disconnect switch, starting the sys-
tem,

The system will stop when the suction
pressure reaches the cutout setting
of the low pressure control {5 psig
for DX evaporator; 45 psig for water-
cooled evaporator)

NOTE: If the suction pressure rises,
repeat the pumpdown procedure until
the pressure holds at b to 5 psig for
DX evaporator ; 40 to 45 psig for
water-cooled evaporator.

Take necessary precsutions to prevent
acclidental sterting while the system
iz in the pumped down condition with
the liquid line shutoff valve closed.

LEAK TESTING

Leak test a repaired area using re-

frigerant as & tracer and oll-pumped
nitrogen to develop the test pressure,
Normelly & 10C psig test pressure is
adequate for both the high and low
sides of the system.

WARNING: Under no circumstances
should oxygen or acetylene be used
in place of dry nitrogen for leak
testing. The use of oxygen or
acetylene may cause a violent ex-
plosion. Always install a pressure
regulator in the test pressure hook-
up to prevent exposing the system
to an excessive pressure.

Through the back seat port of the
compressor suction and dlscharge
service valves, gas charge enough
refrigerant to raise the system pres-
sure to 12 to 15 psig.

Remove. the refrigerant connections
and bring the pressure up to 100
psig with the nitrogen.

EVACUATICN AND DEHYDRATION

The equipment required to do a

thorough evacuation jJjob is = high
vecuum pump capable of preducing a
vacuum equivalent to 2.5 mm of mercury
absolute, and absolute mercury manometer
and a tank of oil-pumped nitrogen.

l.

. Using a legk detector, test for leaks.ig 10.

Connect the manometer to the liquid
line shutoff wvalve,

Connect the vacuum pump to the back
seat port of the compressor sucticn
and discharge service valves.

Crack the valves off their back seats,
opening the ports of the system.

Start the vacuum pump.

After the system pressure has been
reduced to 2.5 to 3 mm of mercury
absolute, close the liquid line shut
off valve, back seat the compressor
suction and discharge service valves
and stop the pump.

Remove the vacuum line from the com-
pressor service valves and connect

the drum of nitrogen locsely to the
valve ports. Purge the connection
line before tightening the connections.
Crack the valves off their back seats,
opening the ports of the system.

Admit nitrogen gas, slowly at first,
until a zero gauge or 760 mm ebsclute
pressure is indicated. Back seat

the compressor suction and discharge
service valves and remove the nitrogen
connections.

Allow nitrogen to remain in the sys-
tem one hour before releasing to the
atmosphere.

Reconneet the vacuum, start the pump,
and cpen the liquid line shutof?
valve, and the suction and discharge
service valve. Allow the pump to
operate until the mencmeter indicates
& vacuum equivalent to 2.5 mm of
mercury absolute.

NOTE: To be assured of complete
vaporization, all components must be
above 60 F during the entire evacua-
tion period.

After evacuation has been completed,



close all the valve ports tightly
and remove the evacuation eguipment.
Reinstall the vapor port caps and
plugs. :

The double evacuation procedure,
described above is designed lo dehy-
drate the system thoroughly. Any
trace of meisture remaining in the
system is absorbed by the dry nitro-

gen and removed by second evacuation.

CHARGING

The approximate weight of refriger-
ant charge regquired for each compressor
and condensing unit is shown in Table
4, The additional charge required for
each 100 feet of liquid and suction
line sizes is shown in Tables 4 and 5.

TABLE 3 - Refrigerant Charge Weights - Lbs.

COMPRESSOR UNITS
REFRIGERANT 12 REFRLGERANT 22

MODEL CHARGE MODEL CHARGE
HCUA 100-M 17 HCUA 150-M 15
HCUA 130-M 17 HCUA 200-M 15
HCUA 170-M 22 HCUA 250-M 20
HCUA 190-M 28 HCUA 300-M 25

CONDENSER UNITS

REFRTGERANT 12 REFRIGERANT 22

MODEL CHARGE MODEL CHARGE
RWUA 100-M 17 BWUA 1.50-M 15
RWlia 130-M 17 RWUA 200-M 15
RwWUA 1T70-M 22 AWUA 250-M 20
WA 190-M ~8 RWUA 300-M 25

TABLE L4 - Liquid and Suction Line
Charge Weights Per 100
Foot Length Ibs. R-22

LIQUID LINE SUCTION LINE
0.D. IN. ]| CHARGE LBS. 0.0, IN. CHARGE LES.
376 17 1-1/8 .85
T/8 23 1-3/8 1.30
1-1/8 Lo 1-5/8 1.80
1-3/8 60 2.1/8 3.20
2-5/8 4.90
3-1/8 7.10

TABLE 5 - Liquid and Sucticn Line
Cherge Weights Per 100
Foot Length Lbs. R-12

LIQUID LINE SUCTION LINE

0.D. IN. | CHARGE LBS. 0.D. IN. CHARGE LBS.
3/h 19 1-1/8 i
7/8 27 1-3/8 1.1
1-1/8 45 1-5/8 1.5
1-3/8 68 2-1/8 2.7
?-5/8 4,1
3-1/8 5.9

1. Install gauges in the back seat ports

of the suction and discharge service
valves,

2. Crack the service wvalves clear of
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the back seat, exposing the gauges
to system pressures.

Connect a drum of Refrigerant-22 to
the port of the liguid line shutoff
valve. Before the connection is
tightened, purge the air from the
charging line.

Crack the liquid line shutoff valve
clear of the back seat approximately
2 to 3 turns. This will permit the
refrigerant to flow into the liquid
line.

. After the pressure within the system

has stabilized, fully back seat the
liquid line shutoff valve and close the
unit disconnect switch starting the
compressor. Allow the compressor

to continue to operate throughout the
remainder of the charging operation.

Additional refrigerant may be added
in a gaseocus form through the com-
pressor sucticon service valve.

After the estimated charge has
entered the system, front seat the
liguid line shut off valve.

Allow the system to continue opera-
tion for approximately 30 minutes.
If during this period, flash gas
appears Iin the liquid line sight
glass, Add refrigerant as required.

Remcve the charging equipment,

ADJUSTING SCREW
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FIGURE 6 - Water Regulating Valve



WATER REGULATING VALVE (Refer to Figure 6)

A water regulating valve is employed
when city water is used for condensing
purposes. Correctly adjusted, the
valve mainteins design condensing
temperature and pressure by autcmatically
throttling the volume of water entering
the condenser.

UNIT DESIGNATION

Valve Setting:

1.

2.

Start the unit.

Slowly raise or lower the wvalve
flow setting until the condenser
pressure gauge reading falls with-
in the design limits.
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