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PUMPOUT UNIT
LEGEND
1 — Pumpout Service Valve 1 24 — Sight Glass — Liquid Level
2 — Pumpout Service Valve 2 25 — Sight Glass — Liquid Level
3 — Pumpout Service Valve 3 26 — Refrigerant Drain Valve*
4 — Pumpout Service Valve 4 27 — fisolation Valve
5 — Pumpout Service Valve b 28 — |[solation Valve (hidden)
6 — Pumpout Service Valve 6 29 — Isolation Valve
7 — Pumpout Service Valve 7 * 30 — Isolation Valve — ball valve between unishell and
8 — Pumpout Service Valve 8 * utility vessel {hidden)
9 — Service Valve 9 (hidden between unishell and utility vessel)}* 31 — Chilled Water Control Element
10 — Differential Pressure Gage {oil) 32 — Pumpout Vent Valve with Flare Cap
11 — Condenser Pressure Gage 33 — Bearing Return Qil Thermometer (hidden)
12 — Cooler Pressure Gage 34 — Dehydrator Pressure Gage
13 — Dehydrator Water Valve 35 — Dehydrator Discharge Vent Valve
14 — Oil Level Sight Glass 36 — Oil Cooler Plug Valve
15 — Oil Temperature Gage 37 — Chilled Water Low-Temperature Cutout
16 — Oil Heater {with indicator light) 38 — Oil Low-Temperature Switch*
17 — Oil Heater Thermostat 39 — Machine Identification Plate
18 — Qil Pressure Regulating Valve 40 — Oil Return Line Connection
19 — Oil Reservoir Charging Valve 41 — Pumpout Condenser Discharge Valve
20 — Sight Glass — Rotation 42 — Refrigerant Drain and Charging Valve*
21 — Guide Vane Actuator 43 — Economizer Damper Valve
22 — Sight Glass - Liquid Level 44 — Frangible Plug
23 — Sight Glass — Liquid Level 45 — Oil Pump Starter®

*On some machines

Fig. 1 — Machine Components
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INTRODUCTION

All persons 1nvolved in the start-up and mainte-
nance of the 19EA machine should be thoroughly
familiar with these instructions and other necessary
job data before initial start-up. Procedures in this
book are arranged in the sequence required for
proper machine operation.

BEFORE INITIAL START-UP

Job Data Required

1. List of applicable design temperatures and
pressures

Machine assembly, wiring and piping diagrams
Starting equipment details and wiring diagrams
Diagrams and instructions for special controls
19EA Installation Instructions

Eqmpment Required

1. Mechanic’s tools

2. Volt-ohmmeter and clamp-on ammeter

3. Leak detector, electronic or halide type
4

. Absolute pressure manometer or wet-bulb
vacuum indicator

5. Vacuum pump — at least 5 to 7.5 cfm capacity

Isofation Valve Operation — The compressor must
be off and vessel pressures equalized (see RETURN
REFRIGERANT TO NORMAL OPERATING
CONDITIONS) when opening the isolation valyes
(27), (28), (29) and (30). Refer to Fig. 1 for valve
number and location.

Isolation valves (28), (29) [and (27) on some
machines] are box type valves that should be
opened and closed in the following manner:
OPENING

1. Loosen packing nut 1/2 to 1 turn so that valve
stem will rotate in packing.

2. Hold stem in against line pressure and rotate
stem counterclockwise until it slides easily.

Slide stem out of body.

4. Rotate stem clockwise in the Out position until
snug.

5. Tighten the packing nut.

AT

W

CLOSING

1. Loosen the packmg nut 1/2 to 1 turn SO that

valve stem can rotate in packing.

2. Rotate stem counterclockwise until stem slides
easily.

3. Slide stem into valve until it bottoms.

4. While holding stem in, rotate it clockwise until
tight (25 1b-ft approx).

5. Tighten the packing nut.

- Check Machine Tightness — The 19EA chiller is

shipped with the refrigerant charge in the utility
vessel (Fig. 1) and a holding charge of 10 psig in
the unishell. Several levels of leak testing may be
required, depending upon the condition of the
chiller on arrival and at the time of initial start-up.

Check utility vessel tightness first and then
check the unishell and compressor. In some cases
the utility vessel must be rechecked following the
unishell test. The proper sequence and procedures
for leak testing are outlined in Fig. 2. For
refrigerant transfer and vessel evacuation, see
Pumpout Procedures. Standing vacuum test and
machine dehydration procedures are described in
sections following. Retighten all gasketed joints
after leak testing.

If the machine is spring-isolated, keep all
springs blocked in both directions to prevent
possible piping stress and damage when refrigerant
is transferred from vessel to vessel during the leak
testing process. Adjust springs when refrigerant is
in operating condition and water circuits are full.

CHECK MACHINE CONDITION

To determine utility vessel pressure, attach an
accurate 30°-0-200 psi gage or other indicator at
one of the locations listed in Table 1.

Unishell/compressor pressure can be read at the
cooler gage on the machine control center (Fig. 1).

Compare the cooler gage reading with the reading
taken at machine installation. Allow for any change
in ambient temperature (approximately 1 psi in-
crease for each 20 F increase in temperature).

Table 1 — Gage and Pressure Connections for Pressurizing or Evacuation

TO CHECK | - - - o _VACUUM OR PRESSURE CONNECTIONS (See Notes 1and 2) o
OR SERVICE} - - - - ~—= ____Indicator R R Service Line _ S
With Pumpoui Without Pumpout With Pumpout Without Pumpou\‘
UNISHELL | Purge Valve 35 __jPurge Valve 35 Tee at valve 6 1Valvel
UTILITY  |Valve 42, or field-instalied| Vaive 42, or field-installed
VESSEL  ltee ilfﬁ;ll‘f.i‘i”e:m. ___Jteeatvalve6 Tf?fj valve 6 _ Xof‘ie éiw e
“ENTIRE P Valve 3 P Valve 35 Valve 42, or tee at valve 6. Valves 1 and/or 6. (Open
MACHINE |urge Valve 35 urge valve (Open valves 27,28, 29 and 30)| valves 27, 28, 29 and 30)
NOTE: Connection size: NUMBER SIZE
1 See Fig 1 for valve location Valve number is same as item 1 1/2-in ODS
number in Fig 1. 6 1/2-in. male flare
35 3/8-in male flare
42 1/2-in male flare

tee 3/8-in FPT
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Make all leak tests with a halide or electronic
leak detector. '

When performing the standing vacuum test or
machine dehydration, use a manometer or wel-
bulb vacuum indicator; dial gages will not indicate
the small amount of leakage acceptable during a
short period of time.

CHECK SAFETY CONTROL SETTINGS — Dur-
ing leak testing, unishell pressure is sometimes
reduced to O psig during the testing process. This
may be a convenient time to check the following
safety controls as described in Table 3: oil low
pressure cutout, econ-cooler differential pressure
switch (on some machines), condenser high pres-
sure cutout and cooler low pressure cutout.

If checked at this time, be sure to tag each
switch with the setting values and the checking
date

LEAK TEST THE MACHINE

Follow the sequence and procedures given in
Fig. 2. Valve numbers and locations are shown in
Fig. 1 and Fig. 8.

On some machine models, one or more of the
following valves may not be present; 7, 8,9, 26 or
42. This will not in any way affect the leak test
and pumpout procedures which follow. Merely
ignore the reference to the missing valve(s) when
following the procedure.

PROCEDURE A — Test Unishell Side (as specified

in Fig. 2)

1. Raise Unishell pressure to 45 psig, following
steps 1 thru 5 of RETURN REFRIGERANT
TO NORMAL OPERATING CONDITIONS.

2. Check Unishell, compressor and piping for
leaks, using a halide or electronic leak detector.

3. If no leak is found, perform remaining steps of
RETURN REFRIGERANT TO NORMAL
OPERATING CONDITION. Retest for leaks.

4. If leak is found in step 2 or 3 above, pump
refrigerant gas back into utility vessel as follows:

a. Turn on pumpout condenser water.
b. Open valves 1, 3, 4, 6, 41 and pumpout
compressor service valves.

VALVE No. 35 516|7]8]9|26/27|28]29|30132{42
CONDITION cliclciclciclclclciclc

¢. Run pumpout compressor until machine
pressure is reduced to O psig.

d. Repair leak and repeat procedure to ensure
repair. If machine is opened to atmosphere
for an extended period, it must be evacu-
ated before repeating procedure.

PROCEDURE B — Retest Utility Vessel (as spec-

ified in Fig. 2).

1. Following the pumpout procedure TRANSFER
REFRIGERANT FROM UTILITY VESSEL
TO UNISHELL, reduce utility vessel pressure
to O psig.

2. Repair utility vessel leak. If tank is opened for
an extended period, it must be evacuated
before proceeding.

3. Valve refrigerant gas back into utility vessel as
follows:
a. Openvalves 1, 3 and 6.
b. Slowly open valve 5.
VALVE NO. 1?2 3(4(5/6|7/8]9 2527 2829 |30 32 42 }
CONDITION | [C | |C cicjcicicyc c 1(: 1

~

4. When utility vessel pressure reaches 45 psig,
close valve 5 and check for leak with halide or
electronic leak detector.

5. If leak persists, repeat procedure. If leak has
been repaired, follow procedure RETURN
REFRIGERANT TO NORMAL OPERATING
CONDITIONS.

Standing Vacuum Test

1. Attach an absolute pressure manometer or
wet-bulb vacuum indicator to the affected
vessel as indicated in Table 1. Dial gages cannot
register the small amount of leakage acceptable
during a short period of time.

2. Evacuate the vessel (See Pumpout Procedures)
to 22 in. Hg vac, ref 30-in. bar. (4.0 psia), using
vacuum pump or pumpout unit.

3. Valve off pump to hold vacuum and record the
manometer or indicator reading.

4. If the leakage rate is less than 0.05 in. Hg in 24
hours, the vessel is sufficiently tight.

5. If the leakage rate exceeds 0.05 in. Hg in 24
hours, repressurize the vessel and test for leaks.
If refrigerant is available in the other vessel,
pressurize by following steps 1 thru 6 of
RETURN REFRIGERANT TO NORMAL
OPERATING CONDITIONS. If not, use nitro-
gen and refrigerant tracer. Raise the vessel
pressure in increments until leak is detected. If
refrigerant is used, the maximum gas pressure is
approximately 70 psig at normal ambient tem-
perature; with nitrogen, limit the leak test
pressure to 140 psig maximum.

6. Repair leak, retest and proceed with
dehydration.

Machine Dehydration is recommended if the
machine has been open for a considerable period of
time, or machine is known to contain moisture, or
unishell holding charge or utility vessel refrigerant
charge has been completely lost

At low room temperatures, dehydration be-
comes extremely difficult and special techniques
must be applied. If low ambient temperatures are
involved, contact a qualified service representative
for the dehydration techniques required.

Perform dehydration as follows:

1. Connect a high capacity vacuum pump (5 cfm
or larger is recommended) to the machine as
indicated in Table 1.

2. Use an absolute pressure type manometer or a
wet-bulb vacuum indicator to measure vacuum.
Open the shutoff valve to the vacuum indicator
only when taking a reading. Then leave the



valve open for 3 minutes or so to allow the
indicator vacuum to equalize with machine
vacuum.

3. Open isolation valves 27, 28, 29 and 30 if the
entire machine is to be dehydrated.

4. With machine ambient at 60 F or higher,
operate the vacuum (dehydration) pump until
the manometer reads 29.8 in. Hg vac ref 30-in.
bar. (0.20 in. Hg abs) or the vacuum indicator
reads 35 F. Operate pump for 2 more hours.

Do not apply greater vacuum than 29.82 in. Hg
vac, ref 30-in. bar. (0.18 in. Hg abs) or go below
33 F on wet-bulb vacuum indicator. At this
temperature/pressure, isolated pockets of mois-
ture can turn into ice. The slow rate of
evaporation (sublimation) of ice at low temper-
ature greatly retards the dehydration process.

5. Valve off vacuum pump; stop pump; record
instrument reading.

6. After a 2-hour wait, take another instrument
reading. If reading has not changed, dehydra-
tion is complete. If reading indicates vacuum
loss, repeat steps 4 and 5.

7. If reading continues to change after several
dehydration attempts, check for leaks by charg-
ing vessel with dry air or nitrogen and refrig-
erant tracer to a maximum of 140 psig. Locate
and repair leak and repeat dehydration.

Inspect Piping — Refer to the piping diagrams

provided in the job data. Inspect piping to cooler,

condenser, oil cooler, pumpout system and relief
devices. Be sure that flow directions are correct
and that all piping specifications are met.

Piping systems must be properly vented, with
no stress on water box nozzles or covers.

Water flow thru cooler and condenser must
meet job requirements. Measure pressure drop
across cooler and condenser or across the pumps.

Qil cooler water must meet the specifications
for cleanliness, flow rate, pressure and temperature
specified in the machine installation instructions. If
city water is used, make sure that drainage is
visible. Plug valve (item 36, Fig. 1) on oil cooler is
adjusted to provide proper bearing temperature
after compressor start.

Inspect Wiring

1 Iﬁiiamine wiring for conformance to job w1r1ﬁ£;
diagrams and to all applicable electrical codes.

2. On low voltage compressors (600 v or less)
connect voltmeter across power wires to com-
pressor starter and measure voltage. Compare
reading with voltage rating on compressor and
starter nameplates.

3. Compare ampere rating on starter nameplate
with ampere rating on motor nameplate.
Motor overload relay selection must satisfy
electrical code requirements.

4. Starter for centrifugal compressor motor must
contain the components and terminals re-
quired for refrigeration machine control.
Check Job Data drawings.

5. Check voltage to the following components
and compare to nameplate values: oil pump
starter, pumpout compressor motor starfer,
water pumps and tower fan.

6. Check separate 115-voit supply to oil heater.

7. Be sure that fused disconnects have been
supplied for oil pump, oil heater, pumpout
unit, water pumps and fan motor.

8. Check that electrical equipment and controls
are properly grounded in accordance with job
drawings and all applicable electrical codes.

9. After ensuring that motors are properly lubri-
cated, momentarily energize each (except
machine compressor) to determine direction of

rotation. Correct as required.

10. Test machine compressor motor and its power
lead insulation resistance with a 500-volt insu-
lation tester such as a megohmmeter.

a. Open starter main disconnect switch

b. With tester connected to the motor side of
the starter contactor in the starter, take
10-second and 60-second megohm read-
ings as follows:

Six-lead motor — Tie all 6 terminals
together and test between terminal group
and ground. Next, tie terminals in pairs, 1
and 4,2 and 5, 3 and 6. Test between each
pair while grounding the third pair.

Three-lead motor — Tie terminals 1, 2 and
3 together and test between group and
ground.

¢. Divide the 60-second resistance reading by
the 10-second reading. The ratio, or polar-
ization index, must be 1.15 to 1 or higher.
Both the 10-second and the 60-second
reading must be at least 50 megohms.

If the readings are unsatisfactory, repeat
the test at the motor with the power leads
disconnected. Satisfactory readings in this
second test indicate that the fault is in the
power leads.

Check Starter — Before starting the 19EA chiller,
open the main disconnect and then check starter:

1. Remove contactor arc chutes. Be sure con-
tactors move freely and that shipping string is
removed. Replace arc chutes.

2. If starter has been on jobsite for a considerable
period, check contactors for dirt and rust.
Clean contact magnet surfaces lightly with
sandpaper. Do not sandpaper or file silverplated
contacts. Apply a very thin coat of vaseline to




magnet surfaces, then wipe it off. If starter has
been in a dusty atmosphere, vacuum clean
starter cabinet and wipe with a lint-free cloth.

3. Remove fluid cups from magnetic overload
relays. Add dashpot oil to cups per instructions
on relay nameplate. Oil is shipped in small vials
usually attached to starter frame near relays.
Use only the dashpot oil shipped with starter.
Do not substitute. Overload relays are factory
set for 108% of motor full load amperage.

4. Check transfer timer for proper time setting.
Starter timers have adjustable ranges of 10
seconds to 1 minute and are factory set at 30
seconds.

5. With main disconnect switch open, manually
open and close main control relay (1CR) to be
sure it operates freely.

Oil Charge of approximately 15 gallons is shipped
in the oil reservoir. Check sight glass (14) to be
certain oil is visible. If oil must be added, it must
meet Carrier’s oil specification listed in the section,
Change Qil and Oil Filter. Charge oil thru the oil
reservoir charging valve (19). Use a hand pump to
charge the oil against machine pressure.

Oil Heater — Energize the oil heater to minimize
absorption of refrigerant by the oil. A light (16)
indicates when the heater is energized. Set the oil
heater thermostat to maintain a temperature of
140-145 F at shutdown.

Refrigerant Charge (Table 2) is shipped in the
utility vessel. To prepare the machine for oper-
ation, follow the pumpout procedure RETURN
REFRIGERANT TO NORMAL OPERATING
CONDITIONS, page 21. If refrigerant must be
added, charge it thru the refrigerant charging valve
(42) or the tee near valve 6.

adjustment.

Table 2 — Refrigerant Charging Quantity

WEIGHT
SIZE* |(1b R-12)
19EA46 | 2375
19EA47 | 2375
19EA51 1 2600
19EA52 | 2650

WEIGHT
SIZE* |y R-12)
T9EA41| 2000
19EA42 | 2000
19EA43| 2175
19EA45 | 2175

WEIGHT
SIZE® | (1 R-12)

19EA53 | 2700
19EAS55{ 3000
19EA57 | 3100
19EAS9 | 3500

*Unishell size — See machine identification plate (item 39, Fig 1)

Check Safety Control Operation — As the checks
are made, control center lights should appear as
indicated.

CONTROL LIGHTS
[u]
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ON-STOP
START
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LOAD RECYCLE
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Some machines are equipped with bearing and
motor high-temperature circuit breakers CB-1 and
CB-2 (see Control Design 1, Fig. 3), and an oil
temperature safety switch. Check the machine
control wiring schematic on your control center
door for these items (CB-1, CB-2, OIL. TEMP).

1. Open main disconnect and remove all power
from starters and controls. Then disconnect
main motor leads in starter.

2. Provide power for control circuit and oil
pump.

3. Press ON-STOP button (light goes on). If
SAFETY CIRCUIT light does not go on, check
resets on condenser high-pressure safety, low
refrigerant safety, bearing and motor high-
temperature circuit breakers (on some ma-
chines), and compressor overloads in starter. If
machine has an oil temperature safety switch,
switch will be open and machine will not start
unless oil temperature is 120 F or higher. Check
3-amp fuse in relay module (Fig. 3).

If SAFETY CIRCUIT light goes on but LOAD
RECYCLE light stays off, check the chilied
water recycle switch (auto-reset).

If both lights go on, manually trip and reset
motor and bearing high-temperature circuit
breakers (Control Design 1, Fig. 3), com-
pressor motor overloads in starter, low-
refrigerant pressure safety and condenser high-
pressure safety. Tripping the chilled water
recycle switch will cut off the LOAD RE-
CYCLE light only.

4. Press ON-STOP button (light goes out). Detach
and tag end of wire running from terminal
to terminal (or oil temperature safety on
some machines).

5. Start chilled water and condenser water
pumps. Press ON-STOP button (light goes on).

6. Press OIL PUMP button for several seconds.
Pump should raise oil pressure to 20 -25 psi
differential between pump discharge pressure
and oil reservoir pressure. Read differential on
control center gage (item 10, Fig. 1). SAFETY
CIRCUIT and LOAD RECYCLE lights should
go on. If pump starts, but there is no pressure,
reverse any 2 of 3 power leads to reverse the
pump rotation.

7. Release OIL PUMP button. SAFETY CIR-
CUIT and LOAD RECYCLE lights should go
out.

8. With OIL PUMP button depressed, alternately
stop and restart chilled water and condenser



water pumps. SAFETY CIRCUIT and LOAD
RECYCLE lights should go out as each pump
stops. (Continuous operation of oil pump is
unnecessary.)

CONTROL LIGHTS DOFF MON

13 14 18

10,01 12

9. Shut off water pumps. Release OIL PUMP
button. Press ON-STOP button (light goes

out). Replace tagged wire on terminal .

10. Start cooler and condenser water pumps.

11. Press ON-STOP button (light goes on).

12. Press machine START button (motor leads
disconnected).

13. Oil pump starts within 30 seconds.

14. Compressor motor start contacts close 30
seconds later. Starter transfers fo run condi-
tion 30 seconds after starter is energized.

ON-STOP
START

OIL PUMP
POWER

SAFETY CIRCUIT
LOAD RECYCLE
PROGRAM TIMER

s00®800N

STEP
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CONTROL DESIGN 2

15. Open oil pump disconnect. Compressor motor
starter must de-energize. OIL PUMP light
remains on for about 30 seconds.

16. OIL PUMP light goes out.

17. Close oil pump disconnect. In approximately
15 minutes, the program timer completes the
antirecycle portion of its cycle and machine is
ready for restart.

18. Remove all power and then reconnect motor
leads. Restore power.

Check Safety Control Settings (Table 3)

With the exception of the chilled water low
temperature cutout and recycle switch (Item 1,
Table 3) these controls are most conveniently
checked with machine off and unishell pressure at
0 psig. If switches are checked some time before
machine initial start up; e.g., during leak test, be
sure to tag each switch with temperature or
pressure setting and date.

If machine is operated before safety check is
complete, carefully monitor chilled water temper-
ature to prevent tube freeze-up. Protection by
safety controls cannot be assumed until all control
settings have been confirmed.

Follow the procedures given in Table 3.

HIDDEN(14)

LEGEND
- Motor Current Calibration 10 - Brg High-Temp Cir Breaker

-

Adjustment CB1 {manual reset)

2 - Capacity Control Switch 11 - Low Oif Pressure Cutout

3 - Electrical Demand Contro} 12 - Econ-Cooler Diff Press Sw

4 - Thermostat (chilled water) {on some machines)

5 - Throttle Range Adjustment 13 - Temperature Sensor Modules

6 - Cond High-Press. Cutout 14 - Elapsed Time Indicator
{(manual reset) 15 - Relay Module

7 - Cooler Low-Press. Cutout 16 - Bearing Overtemperature
{manual reset) Indicating Light

8 - Program Timer 17 - Motor Overtemperature

9

- Mtr High-Temp Cir Breaker
CB2 (manual reset)

Indicating Light
18 - Cycling Timer

Fig. 3 — Typical 19EA Control Centers

>

[EUT e



- Table 3 — Checking Safety Controls

— 1. Chilled Water Low-Temperature Cutout and Recycle Switch (See Fig. 1)

SWITCH MAY BE TYPE SHOWN IN 1a, 1b OR 1c. RANGE KNOB COVER

Q TEMPERATURE ADJUSTMENT TEMP RANGE ADJUSTMENT. '
)/

L)

TEMPERATURE
ADJUSTMENT

DIFFERENTIAL ADJUSTMENT
gl T

Preilenmmtt < Bl

TYPE 1a

Switch shown in 1c has nonadjustable differential of 10 F

1 With machine operating, adjust switch to open at
approximately 5 F below design chitled water temper-
ature, or 36 F, whichever is higher

2 If differential isadjustable (e g TYPE 1a and 1b), set at
10F +£1F so that when machine shuts down auto-
matically at set point chosen in step 1, it will restart
automatically on water temperature rise of 10 F above
the set point

3 This switch must open ahead of the cooler low-
pressure cutout in order for the machine to recycle
automatically

| DIFFERENTIAL §i
ADJUSTMENT ~ §4§.

TYPE 1c

TYPE 1b

2. Oil Heater Thermostat {See Fig. 1)
Set the oil heater thermostat to maintain oil reservoir temperature
of 140 - 145 F at machine shutdown

NOTE: When altering set point, turn adjusting screw in small
increments; a half turn changes set point by 50

ADJUSTING
SCREW

LOCKING
SCREW

3. Oil Low Pressure Cutout ({See Fig. 3)
RESERVOIR : EE&M&NAL On some machines, switch is behind gage panel Unscrew panel and

ESSURE\ '&, move it forward to gain access to switch
RANGE DIAL

ADJUSTMENT A3 g Reduce unishell pressure to O psig Then disconnect switch pressure
REMOVE METAL- P . K X X
GCOVER connections and check setting with a metered supply of air

Switch should close at 17 £ 1 psi differential between reservoir
pressure connection and oil pressure connection Switch should
open when pressure is reduced to 13 * 1 psi differential

‘;

OIL PRESSURE

4. 0Qil Low Temperature Switch (See Fig. 1)

Supplied on some machines; see Fig 17, Control Design 1 Wiring
Schematic

3 Switch is factory-set to prevent machine start it oil temperature is
| less than 120 +5 F Switch is not field adjustable.
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- Table 3 — Checking Safety Controls (Contd)

— 5, Economizer-Cooler Differential Pressure Switch (See Fig. 3)
SWITCH MAY BE TYPE SHOWN N 5a OR 5b.

DIFFERENTIAL:

ECONOMIZER
PRESSURE

TYPE ba

Not supplied on some machines |f mounted behind gage panel,
unscrew panel and move it forward to gain access to switch

Reduce unishell pressure to O psig Then disconnect switch pressure
connections and check settings with a metered supply of air Always
set range first, as indicated

DUST
CAP

RANGE
ADJUSTMENT

G
TYPE bb

STEP 1 — Set range adjustment so that switch will de-energize
{cutout) on pressure rise at 22 * 3 psi differentia)

STEP 2 — Set differential adjustment so that switch will energize
{cut-in) on pressure drop at 12 + 3 psi differential

—> 6. Condenser High-Pressure Cutout {See Fig. 3)

Mounted with cooler low-pressure cutout on some machines, as
shown Reduce unishell pressure to 0 psig Disconnect switch o
pressure connections and check with metered supply of air

Switch should trip at 161 £5 psig Reduce pressure and check for
manual reset at 130 £ 7 psig

— 7. Cooler Low-Pressure Cutout {See Fig. 3)
SWITCH MAY BE TYPE SHOWN IN 7a
OR 7b.

COND HIGH-
PRESSURE
cuTouT

47 TYPE 7a

Mounted with condenser high-pressure cutout on some machines, as
shown in 7a Reduce unishell pressure to 0 psig Disconnect switch
pressure connections and check with a metered supply of air
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CUT-Igl OR DIFFERENTIAL ~ CUTOUT ER_I":SSURE

PRESSURE ADJUSTMENT - ADJUSTMEN
(FACTORY  “agiomor s gofermme ="
SET) PR S

Switch should cut out at the pressure corresponding to 1 F below
suction temperature Refer to Table 4, Refrigerant 12 Properties
(Saturated)
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Table 3 — Checking Safety Controls (Contd)

8. Flow Switches (Field Supplied)

ELECTRIGAL
INLET

COV%R FLOW PADDLE

SEALING GASKET

Operate water pumps with machine off Manually reduce water flow
and observe switch for proper cutout point

Table 4 — Refrigerant R-12 Temperature vs
Pressure (Saturated)

TEMP | PRESS. TEMP | PRESS. TEMP PRESS.
(F) (psig) (F) (psig) (F) (psig)
1] 9.15 40 36.97 90 99.79
2 10.18 41 37.89 92 103.12
4 11.24 42 38.82 94 106.52
[ 12.34 43 39.76 | 96 110.00
.8 13.47 1 44 40,71 98 113.54
10 14.64 45 41.68 100 117.16
12 15.84 46 42.66 102 120.9
14 17.08 47 43.65 104 124.6
16 18.36 48 44.65 106 128.5
18 19.68 49 45,67 1 108 132.4
20 21.04 50 46.70 110 136.4
21 21.73 52 48.80 112 140.5
22 22.44 54 50.95 114 144.7
23 23.16 56 53.16 116 148.9
.24 | 2388 | 38 55.42 118 | 153.2
25 24.61 60 57.74 120 157.6
26 25.36 62 60.11 122 162.2
27 26.12 64 62.54 124 166.7
28 24 .88 66 65.02 126 171.4
29 | 2766 1 _ 68 _67.58 128 | 176.2
30 28.45 70 70.19 130 181.0
31 29.25 72 72.86 132 185.9
32 30.06 74 75.60 134 191.0
33 30.89 76 78.39 | 136 196.1
3 | 3172 1 78 | 8125 1 138 | 2013
35 32.57 80 84.17 140 | 206.6
36 33.42 82 87.16 142 212.0
37 34.29 84 90.22 144 217.5
38 35.17 i 86 93.34 146 223.1
39 36.07 88 96.53 148 228.8

INITIAL START-UP

Preparation — Follow all steps described in the
Operating Instructions section under Prepare
Machine for Start-Up.

Initial Start-Up — Before operating machine for
any length of time, check compressor rotation and
operation as follows:

Start cooler and condenser water pumps. Set
capacity control switch (item 2, Fig. 3) at HOLD.
Press machine ON-STOP button and then START
button. Compressor will start after start sequence
has been completed (PROGRAM TIMER light goes
out) and oil pump has operated for about 30
seconds (OIL PUMP light on).

As compressor motor begins to turn, check for
clockwise motor rotation thru sight glass (item 20,
Fig. 1) onmotor end cover. Let compressor come up
to speed. Note oil differential pressure on control
center gage; differential should be 20 - 25 psi.

Press machine ON-STOP button after com-
pressor has reached operating speed. Listen for any
unusual sounds from compressor as it coasts to a
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stop. Confirm clockwise rotation as compressor
coasts down.

If rotation is not clockwise, reverse any 2 of 3
power leads entering the motor starter and recheck
rotation.

The program timer (item 8, Fig. 3) prevents
rapid recycling of compressor and delays restart for
15 minutes after stop.

Check Operating Controls

Inspect guide vane linkage as described in the
general maintenance section, Guide Vane Linkage,
page 18,

CALIBRATE MOTOR CURRENT

1. Establish a steady motor current value for this
calibration. Open guide vanes manually (capac-
ity control at INC) until full load current is
reached. Motor current calibration (item 1,
Fig. 3) may have to be turned counterclock-
wise to permit vanes to open as needed. Do
not exceed 105% of nameplate full load
amperes.

If full load current can be maintained for a
period of time, calibrate at this condition. If
not, pull down to and maintain (capacity
control at HOLD) design leaving chilled water
temperature, and calibrate at this condition.

2. Measure motor current at selected condition
and determine its percentage of full load
current.

3. Use this percentage to set the electrical de-
mand control (item 3, Fig. 3) as follows:

PERCENT OF FULL ELECTRICAL DEMAND
ILOAD MOTOR CURRENT | ADJUSTMENT SETTING
105 100%

85 or above 80%

65 to 84 60%

45 to 64 40%
Control cannot be

below 45 calibrated.

4. Turn motor current calibration adjustment fully
clockwise. Guide vanes will close part way.

5. Turn thermostat (item 4, Fig. 3), to COOLER
(fully counterclockwise).

6. Set capacity control at INC position.

7. Slowly turn motor current calibration counter-
clockwise. Allow the guide vanes to open until




motor current reaches 5% above electrical

demand setting.

NOTE: When adjusting motor current calibra-
tion, allow for a time lag of several seconds
caused by feedback capacitance in the motor
current circuit.

8. Check the foregoing motor current calibrations
with machine under AUTO. control as follows:

a. Close vanes manually (capacity control to
DEC).

b. Turn capacity control to AUTO. Vanes
should stop opening at electrical demand
setting.

9. If control was calibrated at less than 100%
load, turn electrical demand control to 100%.
Control is now automatically calibrated for
100% full load cuirent.

10. If control cannot be calibrated with above
procedure, check voltage signal from signal
resistor in starter. At 100% full load current,
voltage between terminals 23 and 24 inside
control center must be 0.5 £ 0.1 volts. If not
in this range, check sizing of resistor in starter.

Both excess motor current and chilled water
temperatures below the thermostat set point will
override the capacity control setting. If the capac-
ity control knob is in the INC position, the guide
vanes will stop opening. At any other knob
position, the vanes will close as needed.

The motor current limiting circuit operates in 2
steps.

At 100% full load motor current, the vanes will
stop opening further. If the motor current should
increase to 105% because of some change in load
conditions, the vanes will close until the current is
reduced to about 102%.

When the motor current drops to 98% or
below, control again responds to chilled water
temperature.

CHILLED WATER CALIBRATION PROCEDURE

1. Turn throttle range calibration adjustment
(item 5, Fig. 3) fully clockwise.

2. Turn chilled water thermostat (item 4, Fig. 3)
until design chilled water temperature is main-
tained. Mark thermostat at this position. If
capacity control vanes hunt, turn throttle range
calibration adjustment counterclockwise in
small increments until hunting ceases. Chilled
water thermostat may require resetting.

3. Set chilled water low temperature cutout and
recycle switch per Table 3.

Check Machine Operating Condition — Be sure that
machine temperatures, pressures, water flow, oil
and refrigerant levels indicate that the system is
functioning normally. Refer to Check Running
System in the Operating Instructions section.

Trim Refrigerant Charge — If it is necessary to
adjust the refrigerant charge to obtain optimum
machine performance, refer to Trimming Refrig-
erant Charge in the Operating Instructions section,
page 17.
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Calibrate Optional Controls (if supplied)

LEAD-LAG CONTROL - Establish a steady cool-
ing load for this procedure.

1. Turn transfer switch on lead-lag control to
MAN. position.

2. Push no. 1 machine ON-OFF button (light goes
on).
3. Operate no. 1 machine manually and calibrate

the chilled water controls as described under
Chilled Water Calibration Procedure.

4. Turn off no. 1 machine by pushing ON-OFF
button (light goes out).

5. Push no. 2 machine ON-OFF button (light goes
on).

6. Operate no. 2 machine manually and calibrate
the chilled water controls in a similar manner.

7. Start both machines and remove plug button
from lead-lag control panel. Turn set point
adjustment until leaving chilled water temper-
ature on no. 2.machine is at the predetermined
point for optimum series operation. A clock-
wise turn raises set point temperature; counter-
clockwise turn lowers set point.

REMOTE THERMOSTAT

1. Turn throttle range adjustment in machine
control center fully clockwise. (See Fig. 3.)

2. Turn remote thermostat knob fully counter-
clockwise (maximum COOLER position).

Start machine.

4. Turn machine thermostat knob in control
center to minimum chilled water set point per
job requirements.

5. Adjust remote thermostat for desired chilled
water temperature. If guide vanes hunt, turn
throttle range adjustment counterclockwise in
small increments until hunting ceases. Remote
thermostat may require resetting.

W

INSTRUCT THE CUSTOMER OPERATOR

Be sure that the operator carefully reads and
understands all operating and maintenance instruc-
tions. Point out the various machine parts and
explain their functions.

Compressor-Motor Assembly — Guide vanes, vane
motor and linkage, motor cooling system, trans-
mission, temperature sensing devices.

Unishell — Cooler, condenser, isolation valves,
relief valves, water circuits, vents and drains.

Utility Vessel — Float chambers, sight glasses, relief
valves, charging valve.

Dehydrator — Importance of proper operation,
valves and system operation, sight glasses, pressure
gage.

Lubrication System — Oil pump, cooler, filter,
solenoid valve, plug valve, heater, thermostat, tem-
perature gage, oil quality, oil level and temperature.

Pumpout System — Compressor, condenser, oil
separator, valve system, controls, lubrication.

o~
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Control System — ON-STOP, START, OIL PUMP
switches, indicating lights, pressure gages, safety
controls, operating controls, auxiliary and optional
controls.

Auxiliary Equipment — Starters and disconnects,
separate electrical sources, pumps, cooling tower.

Describe Machine Cycles — refrigerant, motor
cooling, lubrication.
Review Maintenance — Scheduled, routine, ex-

tended shutdown, importance of log sheet, impor-
tance of water treatment.

Check Operator Knowledge — Start, stop and
shutdown procedures, safety and operating con-
trols, refrigerant and oil charging, job safety.

Review Operating and Maintenance Instructions.

OPERATING INSTRUCTIONS

Operator Duties

1. Become familiar with refrigeration machine and
related equipment before operating.

2. Prepare system for start-up; start and stop
machine; place system in shutdown condition.

3. Maintain log of operating conditions and recog-
nize abnormal readings.

4. Inspect equipment, make routine adjustments,
maintain proper levels of oil, water and
refrigerant.

5. Protect system from damage during shutdown.

Prepare Machine for Start-Up — Before starting
machine, check that:

1. Power is on to main starter, oil pump starter,
water pumps and tower fan, oil heater and
machine control circuit.

2. Cooling tower water is at proper level.

3. Machine is charged with refrigerant, with all
refrigerant valves in normal operating position
(see Pumpout Procedures).

4. Oil visible in reservoir sight glass.
5. Qil reservoir temperature is 140 - 150 F.

6. Oil cooler plug valve (item 36, Fig. 1) is
partially open.

7. Valves in chilled water and condenser water
circuits are open and water is circulating
properly. Do not permit water warmer than
100 F to flow thru cooler Refrigerant over-
pressure may actuate relief valves and result in
loss of refrigerant charge.

To Start Machine

1. Start water pumps, if not automatic.

2. Press ON-STOP button on machine control
center. (ON-STOP, SAFETY CIRCUIT and
LOAD RECYCLE lights go on.)

3. Press START button (light goes on). Oil pump
starts (light goes on) within 1/2 minute. If
PROGRAM TIMER light was on before
pressing START button, oil pump will start
within 15 minutes.

Compressor starts approximately 30 seconds
after oil pump; program timer stops and PRO-
GRAM TIMER light goes out.

- Check Running System — After compressor starts,
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operator should observe the following indications
of normal operation.

Oil reservoir temperature should be
140 - 150 F. Oil cooler water flow may require
some adjustment to maintain temperature; open or
close plug valve (item 36, Fig. 1) as required.

Oil cooler water should be visible at open sight
drain.

Qil level should be at about 1/2 sight glass (item
14, Fig. 1).

Qil pressure should read 20 - 25 psi differential
at control center gage.

Bearing oil return temperature should be
150 - 175 F. If bearing thermometer (item 33, Fig.
1) reads more than 180 F with oil pump and oil
cooler water operating, stop machine immediately
and determine cause.

Condenser temperature varies with machine de-
sign conditions; range is usually within 75 - 105 F.
Check your selected design temperature.

Condenser leaving water should be above 65 F
for most applications; check your design data.

Cooler refrigerant temperature varies with ma-
chine design conditions; range is usually 30 -40 F.
Check your selected design temperature.

Dehydrator pressure should be midway be-
tween cooler and condenser pressures.

NOTE: The compressor may operate at full capac-
ity for a short time during pulldown, even though
the building cooling load is small. The electrical
demand control (item 3, Fig. 3) can be adjusted to
avoid a high demand charge for the short period of
full capacity operation.

To Stop Machine

1. Press ON-STOP button (ON-STOP, START,
SAFETY CIRCUIT and LOAD RECYCLE
lights go out; PROGRAM TIMER light goes
on). Compressor motor is de-energized and
begins coastdown.

2. Stop water pumps and tower fan, if not
automatic.

3. Oil pump stops within 40 seconds; OIL PUMP
light goes out.

4, Machine can be restarted 14 minutes after oil
pump stops.

If machine fails to stop, close guide vanes and
reduce machine load by turning capacity control
switch to DEC (decrease); then open main dis-
connect. Do not attempt to stop machine by
opening an isolating knife switch. High intensity
arcing may occur. DO NOT vrestart machine until
malfunction is located and corrected.

After Limited Shutdown — Special preparations
are unnecessary. Follow regular preliminary checks
and start-up procedures.

Extended Shutdown — Pump refrigerant charge
into utility vessel (see Pumpout Procedures). Leave
a holding charge of approximately 10 psig in the
Unishell. Maintain 140 - 145 F oil temperature.




If freezing temperatures can occur in the
machine area, drain the chilled water, condenser
water, oil cooler and pumpout condenser water
circuits to prevent freeze-up. Keep water box
drains open. Clear oil cooler and pumpout con-
denser water lines with air.

After Extended Shutdown — Close all water
system drains. Return refrigerant to normal oper-
ating condition (see Pumpout Procedures). Care-
fully make all regular preliminary and running
system checks.

If compressor oil level appears abnormally high,
the oil may have absorbed refrigerant; temporarily
raise oil thermostat temperature (item 17, Fig. 1)
to drive off any refrigerant. NOTE: On some
machines, an oil low temperature safety will
prevent compressor start unless the oil is warm.

Manual Operation — The capacity control switch
(item 2, Fig. 3) permits the operator to change
leaving chilled water temperature without altering
the automatic temperature control settings.

Manual control is useful in checking control
operation and safety cutout points, overcooling the
building prior to a heavy load, or controlling the
machine in an emergency.

Turn the capacity controt switch to DEC
(decrease) to close the guide vanes, decrease
machine capacity and increase chilled water temper-
ature. HOLD maintains guide vane position. INC
(increase) opens the guide vanes, increases machine
capacity and lowers chilled water temperature.

NOTE: Motor current above the electrical demand
control setting (item 3, Fig. 3) or above motor full
load amperage, and chilled water temperature
below the thermostat set point will prevent the
machine from responding to an INC signal.

Refrigeration Log — The Carrier 19E log sheet
provides a convenient check list for routine in-
spection and maintenance, and forms a continuing
record of machine performance. It is an aid in
scheduling routine maintenance and in diagnosing
machine problems.

Keep a record of machine pressures, temper-
atures and liquid levels on a sheet similar to that
shown (reduced in size) in Fig. 4. Full size
(8% x 11 in.) sheets can be obtained thru your
Carrier representative. Specify the form number in
the lower left corner of the sheet.

WEEKLY MAINTENANCE

Check Lubrication System — Mark oil level on
reservoir sight glass (item 14, Fig. 1) and observe
level each week while the machine is shut down.
Record date and amount of any added oil. Add oil
thru the oil charging valve (item 19, Fig. 1), using a
hand pump to charge against machine pressure.
Added oil must meet Carrier’s specifications for
centrifugal compressor usage (See Change Oil and
Oil Filters.)

A 1500-watt oil heater and a thermostat (items
16 and 17, Fig. 1) maintain oil reservoir temper-
ature at 140 - 145 F during shutdown. The heater
pilot light indicates that the heater is on If the
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pilot light is out but the reservoir remains warm,
check the bulb and replace if necessary. If the pilot
light is out and the reservoir is colder than normal,
the thermostat may be set too low, thermostat
may be faulty or power may be off. Check power
source, reset thermostat or replace if necessary.

Do not operate machine with oil temperature
less than 135 F.

Check Dehydrator Operation — Noncondensable
gas (air) in the dehydrator chamber is indicated by
higher than normal dehydrator pressure. If dehy-
drator pressure is within 10 psig of condenser
pressure, open vent valve (item 35, Fig. 1) and vent
gas in short spurts. Stop when dehydrator gage
indicates normal pressure (halfway between cooler
and condenser pressures).

Water accumulation can be seen in the dehydra-
tor chamber sight glass. Drain the water, measure
and record the amount removed. If water is
continually being removed, obtain the services of a
qualified service representative to determine the
source. If water is allowed to remain in the
machine refrigerant side, serious damage can result.

SCHEDULED MAINTENANCE

Establish a regular maintenance schedule based
on your actual machine requirements (determined
by machine load, hours of operation, water qual-
ity, etc.). The time intervals listed in this section
are offered as guides.

Inspect Control Center — Maintenance is normally

limited to general cleaning, tightening of connec-
tions and replacement of relays or modules. In the
event of machine control malfunction, refer to the
Troubleshooting Guide in this publication for
control checks and adjustment procedures

Check Safety Controls — To ensure machme
protection, the safety controls should be checked
at least once during the operating season, or at
least once every 6 months if the machine is
operated continuously. See Table 3 for control
illustrations and procedures.

Pumpout System Maintenance — For compressor

maintenance details, refer to the 06D,07D Installa-
tion, Start-Up and Service Instructions.

OIL CHARGE — Use oil conforming to Carrier
material specification for reciprocating compressor
usage. Oil requirements are as follows:

Viscosity at IOOF,SSU .......... 150+ 10
Viscosity at 210 F,SSU . ........... 40 - 45
Dielectric, minimum . .............. 25 Kv
Floc point, maximum .............. —60F
Pour point, maximum .............. —35F
Neutralization no., maximum .......... .05
Flash point, minimum .. ............ 330 F
Moisture content, maximum . ....... 30 ppm

The total charge, 4.5 pints, consists of 3.5 pints
for the compressor and an additional pint for the
oil separator.
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REMARKS: Indicate shut downs on safety controls, repairs made, oil or refrigerant added or removed, air exhausted and water drained from dehydrator Incfude amounts
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Fig. 4 — Refrigeration Log

Oil should be visible in the compressor sight
glass both during operation and at shutdown.
Always check oil level before operating com-
pressor. Before adding or changing oil, relieve
refrigerant pressure as follows:

1. Attach a pressure gage to the gage port of the
compressor suction service valve (Fig. 1).

2. Close the suction service valve and open the
discharge line to storage tank or machine.

3. Operate compressor until crankcase pressure
drops to 2 psig.

4. Stop compressor and isolate system by closing
discharge service valve.

5. Slowly remove oil return line connection (item
40, Fig. 1). Add oil as required.

6. Replace connection and reopen compressor
service valves.

SAFETY CONTROL SETTINGS — The pumpout
unit high pressure switch should open at 161 + 5
psig and should reset automatically on pressure
drop to 130 (+7, —0) psig. Switch setting may be
checked by operating the pumpout compressor and
slowly throttling the pumpout condenser water.
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Inspect Starting Equipment — Before working on
starter:

1. Shut off machine.
2. Open disconnect switch ahead of starter.

Inspect the contact surfaces of the starte
contactors for wear or pitting. Do not sandpaper or
file silverplated contacts.

Refer to starter manufacturer’s instructions for
contact replacement, lubrication and other main-
tenance requirements.

Inspect Dehydrator Yearly — A dehydrator in good

repair will protect the machine against corrosive

mixtures and prevent damage to major components.

1. Be sure that refrigerant has been transferred
from unishell to utility vessel.

2. Open dehydrator air vent valve (item 8, Fig. 10)
to be sure dehydrator pressure is O psig; then
remove cover from dehydrator float chamber.




3. Clean float chamber.

4., Make sure that float valve (item 3, Fig. 10)
operates freely thru its full travel.

5. Remove and examine float valve plunger.
Replace plunger and seat assembly if there are
signs of wear.

6. Reassemble components, using a new “O” ring
on the chamber cover.

7. Check the 1/16-in. orifice in the dehydrator
sampling line (item 7, Fig. 10). Replace the
strainer ahead of the orifice.

Check Unishell Tubes

COOLER - Inspect and clean these tubes at end of
first operating season. Tube condition at this time
will indicate the required frequency of cleaning,
and whether water treatment is needed in the
chilled water circuit.

CONDENSER - Since this water circuit is usually
an open system, the tubes may be subject to
contamination by foreign matter, scale, etc. Clean
the condenser tubes at least once a year, or more
often if the water is contaminated.

Higher than normal condenser pressure, to-
gether with an inability to reach full refrigeration
load, usually indicates dirty tubes or air into the
machine. Check for air per Dehydrator Operation
section. If abnormal condition persists after this
check, the tubes should be cleaned. A properly
maintained Refrigeration Log will quickly show
any rise above normal condenser pressure and any
change in water temperatures indicative of dirty
tubes or air in the system.

Tube cleaning brushes, especially designed to
prevent scraping or scratching of tube walls, are
available. Hard scale may require chemical treat-
ment for its prevention or removal. Consult a water
treatment specialist for the proper treatment.

Inspect Refrigerant Float System — Transfer all
refrigerant into the unishell. Remove access covers at
each end of utility vessel. Clean the float chambers
(item 29 and 38, Fig. 10), refrigerant orifice (item
31, Fig. 10) and screen (item 36, Fig. 10).

Be sure that the float valves move freely and
that linkage is tight. If machine is equipped with a
refrigerant feed control piston (item 28, Fig. 10),
be sure that the float valve is fully open before the
feed control piston reaches full stroke position.
Adjust cable if necessary. When the float valve is
closed, the piston should be against the snap ring
and the cable should be without slack.

Change Qil and Qil Filters yearly or if machine is
opened for repairs.

1. Transfer the refrigerant to the utility vessel.
2. Turn off oil heater.

3. When unishell pressure drops to approximately
5 psig, drain the oil from the reservoir thru the
charging valve (item 6, Fig. 12), and from the
filter-cooler by removing the drain plug (item
30, Fig. 12).

4. When unishell pressure reaches O psig, remove
the oil cooler cover and replace the 2 oil filters
(item 1, Fig. 12).
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5. Replace the oil cooler cover, using a new
O-ring. Add oil thru the charging valve. Approx-
imately 15 gallons should bring the oil level to
1/3 sight glass (item 8, Fig. 12).

6. Turn on oil heater and warm oil to 140 - 145 F.
Operate oil pump for 2 minutes and add oil if
required to maintain level. Oil should be visible
in the reservoir sight glass during all operating
and shutdown conditions.

OIL SPECIFICATION — Use only high grade oil
conforming to the following specification:

Viscosity at 100 F,SSU .......... 300 = 25
Viscosity at 210 F,SSU .......... 50to 55
Viscosity index (min) ................. 95
Pour point (max) .................. -5 F
Flash point (min) ................. 400 F

Rust inhibiting characteristics: material shall
pass ASTM Rust Test D665, latest revision. Use
Procedure A with 24-hour test period.

Oxidation resistance: material shall pass ASTM
Oxidation Test D943, latest revision, for a mini-
mum of 2000 hours. Acid number at end of test
shall not exceed 2.0 mg, KOH per gram.
Compressor Bearing Maintenance — Proper lubrica-
tion is the key to good bearing maintenance. Use
the proper grade of oil, maintained at recom-
mended quantity, temperature and pressure. In-
spect lubrication system regularly and thoroughly.

With unishell pressure at 0 psig, examine
bearings on a scheduled basis for signs of wear. The
frequency of examination is determined by the
hours of machine operation, type of load on
machine and condition of the lubrication system.

The removal and examination of bearings
should be done only by a trained service mechanic.

Excessive bearing wear can sometimes be de-
tected thru increased vibration or increased bearing
temperature. If these symptoms appear, contact an
experienced and responsible service organization
for assistance.

Check Economizer Damper — If machine is
equipped with a damper (item 43, Fig. 1), check
the assembly yearly or when machine is opened for
repair.

With unishell/compressor pressure at 0 psig,
remove the spring housing from the damper valve
(Fig. 5). Exercise care in removing cover against
force of valve spring (approximately 50 Ib).

Check the valve, damper blade and linkage for

free travel and clean the assembly thoroughly.
Replace the valve packing and the housing O-ring
gasket (Fig. 5) if necessary.
Change Refrigerant Filter or Strainer — With
unishell pressure at 0 psig, change refrigerant filter
or strainer (items 10 and 11, Fig. 10) yearly, or
more often if filter or strainer condition indicates a
need for more frequent replacement.

Inspect Relief Valves and Piping — The relief valves
on this machine protect the system against the
potentially dangerous effects of overpressure. To
insure against damage to the equipment and
possible injury to personnel, these devices must be
kept in peak operating condition.
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As a minimum, the following maintenance is
required:

1. At least once a year, disconnect the vent piping
at the valve outlet and carefully inspect the
valve body and mechanism for any evidence of
internal corrosion or foreign material (rust, dirt,
scale etc.).

3. If machlne is installed in a corrosive atmosphere
or relief valves vent into a corrosive atmos-
phere, make valve inspection at more frequent
intervals.

SPRING HOUSING

VALVE PACKING

/ REFRIGERANT GAS FLOW

Fig. 5 — Economizer Gas Line Damper

Ordering Replacement Parts — Always supply the
following information with order:

1. Machine model number and serial number.

2. Name, quantity and part number of part
required.

3. Delivery address and mode of shipment.

GENERAL MAINTENANCE

Refrigerant Properties — At normal atmospheric
pressure, Refrigerant 12 boils at approximately 25
degrees below 0° F and must therefore be kept in
pressurized containers.

The refrigerant is practically odorless when
mixed with air, and is noncombustible and non-
toxic (except in open flame). It will, however,
dissolve oil, dry the skin and, in heavy concen-
trations, may displace enough oxygen to cause
asphyxiation. When handling this refrigerant, pro-
tect hands and eyes and avoid breathing fumes.
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Charging Refrigerant — The 19EA chiller is shipped
with a full charge of refrigerant. Additional refrig-
erant may be required, however, to replace losses
incurred in the operation of pumpout unit, dehy-
drator or rehef valves or from leakage

Connect the refrlgerant contalner to valve (42)
or to the charging connectjon near valve 6 (Fig. 8).
Charge refrigerant as a gas until system pressure
exceeds 35 psig. Then charge as a liquid until 2/3
of full charge (Table 2) is in machine. Open
isolation valves (27), (28), (29) and (30). Machine
valve condition should be as indicated at the final
step of pumpout procedure RETURN REFRIG-
ERANT to NORMAL OPERATING CONDITION.
Start machine and complete the charging process.

Trimming Refrigerant Charge — When machine
design load is available, check the difference
between leaving chilled water temperature and
cooler refrigerant temperature. If required, add
refrigerant slowly until the temperature difference
reaches design conditions or becomes a minimum.
Do not overcharge.

Shut the machine down and allow the refrig-
erant level to equalize between vessels. Mark the
shutdown refrigerant level near the sight glasses on
the utility vessel (items 23, 24 and 25, Fig. 1).

Refrigerant Leak Testing — Because Refrigerant 12
is above atmospheric pressure at room tem-
peratures, leak testing can be performed with
refrigerant in the machine. Be sure that the room is
well ventilated and free from concentrations of
refrigerant.

Before making repairs, however, transfer all
refrigerant from the leaking vessel.

If all refrigerant has been lost:
CHECK UNISHELL (see Fig. 1 and 8 for item
reference). Isolate unishell from utility vessel by

closing valves (27), (28), (29) and (30). Operate
cooler and condenser water pumps

Using dry gas or nitrogen with Refrigerant 12
tracer, raise vessel pressure to 5 psig as follows:

1. Attach gas hose or tubing to charging tee near
valve 6.

2. Close valves 2, 4 and 6.
Open valves 3 and 5.

4. Open valve 1 and then container valve to feed
gas and tracer into unishell.

Leak test with halide or electronic leak detec-
tor. If leak is undetected at 5 psig, continue
pressurizing to 30 psig and retest.

CHECK UTILITY VESSEL
1. Open valves 1, 3 and 5.

2. Open valve 6 and allow gas and tracer from
unishell to enter utility vessel.

W



3. Close valve 1 and add additional gas and tracer
thru charging tee as required to reach 5 psig.

Leak test with halide or electronic leak detec-
tor. If leak is not apparent at 5 psig, pressurize to
30 psig and retest.

EVACUATE VESSELS — After repair, evacuate
vessels and then charge with 400 1b of Refrigerant
12. If vessels remain leak tight, charge to normal
operating levels. Table 2 lists nominal machine
charges.

Guide Vane Linkage — The 19EA guide vane and
linkage assembly is adjusted and set at the factory.

When the machine is off, the guide vanes are
closed and the vane motor operator is stopped by a
limit switch at the position shown in Fig. 6.

19EA4 (11-49) SIZE COMPRESSOR (Fig. 6)

If the motor crank arm is in the proper position
at machine shutdown but the vane crank arm is
not, the vanes are not fully closed. Loosen the
linkage connector at the vane crank arm, close the
vanes tightly by hand and reconnect the linkage.

If the motor crank arm is not in the proper
position, the motor operator may be faulty. Do
not attempt adjustment or repair. Contact your
service representative for assistance.

O° TRAVEL

Fig. 68 — Vane Motor Crank Angle

19EAS5 (51-89) SIZE COMPRESSOR (Fig. 6)

If slack develops in the drive train, eliminate
backlash as follows:

1. With machine shut down (guide vanes closed),
remove chain guard, loosen actuator hold-down
bolts and remove chain.

2. Loosen guide vane sprocket set screw and
rotate sprocket wheel until set screw clears
existing spotting hole.

3. With set screw still loose, replace chain and
move vane actuator to the left until all chain
slack is taken up.

4. Tighten vane actuator hold-down bolts and
retighten vane sprocket set screw in new posi-
tion (31 1b/ft torque).

5. Realign chain guard to clear chain, if required.

6. Observe vane operation from start-up (closed)
position to full load (full open) position. Guide
vane sprocket should rotate 110 degrees.

Sensor Test Procedure — Bearing, discharge, motor
slot and motor end-turn temperature sensors are
connected to 2 modules in the machine control
center (Fig. 3).

To check the sensors, turn off control power
and disconnect the wires from module terminals
SENSOR 1, SENSOR 2 and C. Refer to Fig. 7 and,
with an ohmmeter, check resistance between wires
from sensors as follows:

CHECK WIRES
MODULE SENSOR BETWEEN
Discharge & Bearing _Discharge | Sensor 1 —C
Temperature Module Bearing Sensor 2 — C
Motor Temperature | End Turn | Sensor 1 —C
Module Slot Sensor 2 — C

The values plotted in Fig. 7 are resistance values
at the sensor itself and do not include fuse and
w1r1ng resistance.

To determine whether the module has tr1pped
on a temperature safety, apply the ohmmeter test
above for the following resistance levels:

MODULE TRIP TEMP RESISTANCE
Motor Temperature 220 F 110 _ﬁ.
A ) 200 F(D) 105 L
Discharge & Bearing 220 =0l 170 A

{1) Control design 1. See Fig 17
(2) Control design 2 See Fig 18

Pumpout Procedures — If the machine is equipped
with a pumpout unit, use the following procedures
for refrlgerant transfer or vessel evacuat1on

CAUI‘ION “Before usmg pumpout ‘unit, read -
thc, secuon enmied Isolat;on Vaive Operatxon
of

cause vaive damave and re‘ "'zﬂeraut loss
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Fig. 7 — Sensor Resistance vs Temperature

Throughout the procedures, valves are identi-
fied by the item numbers used in Fig. 1 and 8. The
letter C in the valve condition diagrams indicates a
closed valve. For gage and pressure connections,
see Table 1.

MACHINE VARIATIONS — If your machine
model does not have one or more of the following
valves; 7, 8, 9, 26 or 42, merely ignore the
reference to the missing valve and follow the
procedure in a normal fashion.

OPERATING THE PUMPOUT COMPRESSOR —
During operation be sure that both the suction and
the discharge service valves are open (backseated)
by rotating the valve stem fully counterclockwise.
Frontseating the valve closes off the refrigerant line
and opens the gage port to compressor pressure.

Loosen the compressor hold-down bolts suffi-
ciently to allow free spring travel.
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Open the pumpout condenser discharge valve
(item 41, Fig. 1).

Oil should be visible in the compressor sight
glass under all conditions of operation and at
shutdown. Normal oil level is 1/3 to 1/2 sight glass
at shutdown. If oil is low, add as described under
Pumpout System Maintenance.

Pumpout unit control wiring is shown schemat-
ically in the Pumpout Unit Controls section.

PRESSURE AND VACUUM CONNECTIONS are
listed in Table 1. The cooler gage on the machine
control center is suitable for determining pressure
or low (soft) vacuum in the unishell or the entire
machine. A separate gage must be used for check-
ing the utility vessel. For standing vacuum test or
dehydration, use a high quality vacuum indicator
or manometer to obtain the desired range and
accuracy.



*Machiné méy not be equipped Vwi;ch some Vaives hérked (*)
Fig. 8 — Pumpout System Piping Schematic
{See Fig. 1 Legend for Item Reference)

-

B TRANSFER REFRIGERANT FROM UTILITY
VESSEL TO UNISHELL from normal operating
condition. (See Fig. 1 and 8.)

VALVENO. ! 11213[415{6(7|8(9]26127128129]30{32}42

CONDITION [C [C|C|C|c|CC|C] |C clc
1. Provide utility vessel pressure gage (see Table
1).
2. Close isolation valves (27), (28) and (30).
3. Open valves 1, 3, 4, 6, 7, 8 and (42) if
connected to gage.
4. Close valve 9.
VALVE NO. | 1]2|3]4] 5]6]7|8] 9]26] 27| 28| 29| 30] 32| 42
CONDITION| |C c clclclc clc
5. Be sure that pumpout condenser water is off.
6. Operate pumpout compressor until liquid is
out of utility vessel.
7. Close isolation valve (29). (See page 3.)
8. Turn off pumpout compressor.
9. Close valves 3 and 4.
10. Open valves 2 and 5.
VALVE NO. 11]2]3]4]5]6]7]8] 9]26] 27| 28] 29| 30| 32 |42
CONDITION clc clclciclclclc
11. Turn on pumpout condenser water.

12.

13.
14.
15.

Run pumpout compressor until utility vessel
pressure reaches 22 in. Hg vac ref 30-in. bar.
(4 psia).

Turn off pumpout compressor,

Close valves 1, 2, 5, 6 and (42).

Turn off pumpout condenser water.

VALVENO. 1 11213]1415(6171819]261272829]30|32

42

CONDITION | C (C{CiCiCiC ciclciciecicic|c

B TRANSFER REFRIGERANT FROM UNISHELL
TO UTILITY VESSEL from normal operating
condition. (See Fig. 1 and 8.)

VALVENO. 1112131451617/ 819126,27]28129]30{3242

CONDITION (C |[C{CCIC|CiC|C C cic

1.
2.

Turn off cooler and condenser
Open drain valve (26).

water pumps.

M UTILITY VESSEL
(See Fig. 1 and 8.)

VALVENO.| 1/213{4]5/6(7|8]9126]/27128)29130)32}{42
CONDITION |C [CIC{CC|C cicicqcicicicic

3.

4.
5.

Wait 10 minutes; close isolation valves (27)
and (30).

Openvalves 1,2, 5,6, 7 and 8.

Close valve 9.

VALVE NO. j1]2131415(61718

9126 |27|28]29]30]32]42

CONDITION clc cl C clc|c

6.
7.

Be sure that pumpout condenser water is off.
Run pumpout compressor for 10 minutes;
then close isolation valve (28).(See page 3.)

VALVE.NO. [11213]41516]7{8}9126{27/28{29{30{32{42

| CONDITION cic C cicC cicic

8.

Run pumpout compressor for 20 minutes or
until bubbles are visible in sight glasses (23),
(24) and (25); then close isolation valve (29).
(See page 3.)

VALVE NO. {1]2i3{4|5/6]7/8]9}26/27|28]|29/30{32{42

CONDITION c(c ¢l fcjcjcjclclc
9. Turn off pumpout compressor.

10. Closes valves 2 and 5.

11. Open valves 3 and 4.

VALVE NO. {1{2]3]4]|5]6|7]8]9126]27|28]|29|30]32{42
CONDITION | [C c c cfclclcic]c
12. Turn on cooler and condenser pumps and

13.

14.
15.

16.

17.
18.

pumpout condenser water.

Run pumpout compressor until unishell pres-
sure reaches 35 psig and then shut it off for 30
minutes. If any liquid refrigerant is trapped in
the unishell, it will now boil off from the heat
of the cooler and condenser water and the
unishell pressure will go above 35 psig.

Let pressure build up to about 40 psig and
turn on pumpout compressor.

Repeat steps 13 and 14 until pressure stops
rising.

Run pumpout compressor until unishell
pressure reaches 22 in. Hg vac ref 30-in. bar. (4
psia).

Turn off pumpout compressor.

Close valves 1, 3, 4 and 6. Turn off cooler and
condenser pumps and pumpout condenser
water.

VYALVE NO. | 1}2

CONDITION | C |C

Olew
@]
O
(@]
(@}
@]
(@]
O
(@]
O
(@}

1.

Open valves 5, 6 and (42) if connected to gage.

VALVENO.|112|3]4|5]6}78

26 1271281293032 |42

9
CONDITION |C {C iCIC c{cilcicicyicic

2.
3.

Turn on pumpout condenser water.

Remove flare cap and crack open vent valve
(32). Vent refrigerant slowly to avoid freeze-up
of pumpout condenser tubes.

VALVENO.} 1121314151617

$126)27,28129130)3242

VALVENO.|{1/23]4|5|6(7(8

26 12712812930 32{42

CONDITION [C{C|C{C|C{C|C

Oioe

cicC

20

9
CONDITION |C {C|C|C clcicjcicic {

(\\

¢



Turn off pumpout condenser water.

Operate pumpout compressor until indicator
reads 22 in. Hg, vac ref 30-in. bar. (4 psia).
Close valves 5, 6, 7, 8 and (42).

Shut off pumpout compressor.

Close vent valve (32) and replace flare cap.

PR bk

VALVE NO. 3] 4]5/6]7]8]| 9]26]27]|28]29]30]|32] 42

2
ciciciciciciecicicjycyicycycycyc

1

c

UNISHELL EVACUATING PROCEDURE (See
Fig. 1 and 8.)

VALVE NO.| 1/2{314/5/617[8]9/26]27/28129130/32]42
CONDITION|CICC|C cljcicjcic

CONDITION

@]
@]
@]
O

1. Open valves 1 and 3.

VALVENO.]1]2/314|5]6l7/819]|26{27]|28]29]30]|32]42
CoNDITION| [C| |clclc C clciclclclc

2. Turn on pumpout condenser water.

3. Remove flare cap and crack open vent valve
(32). Vent refrigerant slowly to avoid freeze-up
of pumpout condenser tubes

VALVE NO. 111213/415161718{9]126127128]/2930{32]42

CcoNDITION | [C| [CIC]cC C ciclcic C
4. Turn off pumpout condenser water.
5. Operate pumpout compressor until indicator

reads 22 in. Hg vac ref 30-in. bar. (4 psia).
Close valves 1 and 3.

Shut off pumpout compressor.

Close vent valve (32) and replace flare cap.

.
VALYENO.1 11231415/ 6171819126{27{28;29130]32}42

CONDITION|C |C[C[C|cl|C cl |clclciclc]|c
RETURN REFRIGERANT TO NORMAL OPER-
ATING CONDITIONS (See Fig. 1 and 8.)

1. Be sure that opened vessel has been evacuated.
If unishell evacuated:

XD

VALVE NO. | 112]3|4]5/ 678 /9]26!27|28]29/30{32{42
CONDITION |C |{C{C|CiC|C cicicycycyicicic

If utility vessel evacuated:

VALVENO.} 11213/14/5/617|8!91261/27128]29{30132]42
CONDITION{C|CICiCiCiCiCiCiCiCiCiCiCiCiCiC

2. Openvalves 1, 3,6, 7 and 8.
3. Run water pumps.

VALVENO. |1{21314!5.6(7]8]9/26]27;28129130|32{42
1 CONDITION C cic cicycicycicycic

4. a. If unishell has been evacuated — Crack open
valve 5, gradually increasing pressure in
unishell to 35 psig. Feed refrigerant slowly
to prevent tube freeze-up.

b. If utility vessel has been evacuated — Crack
open valve 5 to slowly equalize unishell and
utility vessel pressures. To avoid tube freeze-
up, be sure that unishell pressure does not
drop below 35 psig.

5. Open valve 5 fully.

VALVE NO. {1123|4]|5{6/7]8]9]26/27/28/29/30|3242
CONDITION C C cicicicicicycc

6. Open valve (29) to equalize the liquid refrig-
erant levels between vessels.
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7. Close valves 1, 3,5,6,7 and 8.
8. Open isolation valves (27), (28) and (30) and
service valve 9.

VALVENO.| 112]3/4/5/6|7/819126]27 28/29|30]32) 42
CONDITION|C|C |C|CICiC|C|C C cicC

Machines Without Pumpout Systems — Use the
following procedures for transferring refrigerant by
means of nitrogen and for evacuating vessels by
vacuum pump. Some loss of refrigerant is un-
avoidable when nitrogen or other gas is used for
transfer of refrigerant

TRANSFER REFRIGERANT FROM UTILITY
VESSEL TO UNISHELL from normal operating
condition. (See Fig. 1 for all numbered references.)

VALVENO. | 11671819 126]|27]28|29)30] 42
CONDITION | C |C |[C[C c C

feuey

. Close isolation wvalves (27), (28), (30) and
service valve 9.

2. Open equalizing valves 7 and 8.

3. Connect a regulated bottle of nitrogen to
1/2-in. male flare charging valve 6.

4. Open valve 6 fully.

5. Open cylinder regulating valve slowly and in-
crease utility vessel pressure 5 psi until all liquid
refrigerant is in unishell.

6. Close isolation valve (29). (See shaded note,
page 3.)

7. Close cylinder regulating valve.

8. Close valve 6 and disconnect nitrogen bottle.

9. Open valve 6 and vent nitrogen and refrigerant

gas until vessel pressure is O psig. Close valve 6.

TRANSFER REFRIGERANT FROM UNISHELL
TO UTILITY VESSEL from normal operating
condition. (See Fig. 1.)

1. Turn off cooler and condenser water pumps.

2. Wait 10 minutes; close isolation valves (27),
(28) and (30). Observe shaded note, page 3.

3. Connect a regulated bottle of nitrogen to valve
1 (1/2-in. ODS connection).

4. Open valve 1 fully.

5. Open cylinder regulating valve and increase
unishell pressure by 5 psi. Maintain pressure
until all liquid refrigerant is transferred to
utility vessel (nitrogen bubbles will be visible
in the utility vessel sight glasses).

6. Close isolation valve (29) quickly (observe
shaded note, page 3).

Close cylinder regulating valve.

. Close valve 1 and disconnect nitrogen bottle.
. Turn on cooler and condenser water pumps.

Open valve 1 and slowly vent nitrogen and
refrigerant gas until unishell pressure drops to
35 psig. Close valve 1 and let stand. Any liquid
refrigerant trapped in the unishell will boil off
from the heat of the cooler and condenser
water and unishell pressure will rise.

11. If pressure rises, open valve 1 and vent back to
35 psig. Repeat until pressure holds at 35 psig.

12. Vent unishell to 0 psig. Close all valves.

SRR




B UTILITY VESSEL EVACUATION PROCEDURE

(see Fig. 1)

VALVENO. | 116 ]|7|8|9]26{27128]29]30] 42
CONDITION | C [C clcrecicyicicyc
1. Connect vacuum pump and indicator as noted

4.

S.

in Table 1.
Open valves to pump and indicator.

. Reduce utility vessel pressure to 26 in. Hg vac

ref 30-in. bar. (2 psia)
Close valves to pump and indicator.
Shut off vacuum pump.

B UNISHELL EVACUATION PROCEDURE
(see Fig. 1)

[ VALVE NO.

116 718 9-126 27128129 | 30 42

!{ CONDITION

L.

2.
3.

4.

5.

clccclccccc

Connect vacuum pump and indicator as noted
in Table 1.

Open valves to pump and indicator.

Reduce unishell pressure to 26 in. Hg. vac ref
30-in. bar. (2 psia)

Close valves to pump and indicator.
Shut off vacuum pump.

B RETURN REFRIGERANT TO NORMAL OPER-
ATING CONDITIONS (See Fig. 1)

L.

Install 1/2-in. copper line between valves 1 and 6.

22

2.

Be sure that opened vessel has been evacuated.
If unishell evacuated:

VALVE NO. ]}g_‘z 8|92 27| 28] 29| 30] 42
CONDITION | C
]

C clcjciciclicic

If utility vessel evacuated:

VALVE NO.

n
116 17181 9126 27] 28| 29 36 | 42

CONDITION| C  CjCiCiyCcyCciCcrcticycicC

oW

. Close valves 1,

Run cooler and condenser water pumps.
Open valves 7 and 8.

. a. If unishell has been evacuated — Open valve

6 and crack open valve 1, gradually increas-
ing unishell pressure to 35 psig. Feed refrig-
erant gas slowly to prevent tube freeze-up.

b. If utility vessel has been evacuated — Open
valve 1 and crack open valve 6 to gradually
equalize pressure between unishell and
utility vessel. To avoid tube freeze-up, be
sure that unishell pressure does not drop
below 35 psig.

Open valves 1 and 6 fully.

Open valve (29) to equalize liquid refrigerant
level between vessels.

Open valves (27), (28), (30) and 9.

6, 7 and 8 and remove inter-
connecting tubing.



TROUBLESHOOTING GUIDE

For pictorial identification of Control Design 1 and Control Design 2 models, refer to Fig. 3.
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TROUBLE/SYMPTOM — COMPRESSOR WILL NOT START

SYMPTOM

PROBABLE CAUSE

REMEDY

All panel lights out.

No control power

Blown fuse

Check for building power failure
Check main circuit breaker

Check 15-amp fuse in control circuit; exam-
ine circuit for ground or short

Panel lights as shown; SAFETY CIRCUIT
light does not come on.

ON-STOP

START

OlL PUMP
POWER

SAFETY CIRCUIT
LOAD RECYCLE
PROGRAM TIMER

ocomoom

Beéring or motor winding circuit breaker
(CB1 or CB2) tripped

DESIGN 1

Bearing or motor winding temperature
switch open

DESIGN 2

Check CB1 If open, reset Check relay KB
by replacing it with relay KM Check CB2
If open, reset Check relay KM by replacing
it with relay KB.

Check sensors Refer to Sensor Test Pro-
cedure, page 18

17 71f BRG or MTR i—ndicating light on relay

module (Fig 3) is lit, check immediately for
high bearing or motor temperature. If
temperatures are normal, check relay KB
and KM.

Refer to Sensor Test Pro-

Check sensors
cedure, page 18
Reset is made by pressing ON-STOP button

Cooler low-pressure or condenser
pressure switch tripped.

high-

Blown fuse.

Compressor motor overloads trippe‘d"

Reset overloads in starter.

Reset switch manAJa-IMl‘y

Check 3-amp fuse in control circuit; exam-
ine circuit for ground or short

Time-dglay relay K4 open
DESIGN 1

Program timer
position

DESIGN 2

0il low-temperature switch {Fig 12} open

switch PT-4 in N.C |

Oil temperature too low {on some machines)

Remove control power and check continu-

ity between and ; if open, check K4

relay

Iiemove“con'trol power and check contwi'nﬁj
ity between and ; if open, check
PT-4

uuCheck oil heater se:tti;g and operatic;r{
{Table 3)

Panel lights as shown; L6AD RECYéLE
light does not come on.

ON-STOP

START

OlL PUMP
POWER

SAFETY CIRCUIT
LOAD RECYCLE
PROGRAM TIMER

Chilied water temperature to0 low.
! Chilled water Idw—te?ﬁgé}ature’ switch in-
correctly set

" Check setting of switch

Check water temperature.

PROGRAM TIMER light goes on
- momentarily, then out.

ON-STOP

START

OlL PUMP
POWER

SAFETY CIRCUIT
LOAD RECYCLE
PROGRAM TIMER

J r!u{(@

1CR normally closed contact open.

Check for 115 volts between @ and

23



TROUBLE/SYMPTOM — COMPRESSOR

WILL NOT START

SYMPTOM

PROBABLE CAUSE

REMEDY

OIL PUMP light goes on 10 to 30 sec-
onds after pushing START button;
goes out after about one minute.

START light stays on,

[

ON-STOP

START

OlL PUMP
POWER

SAFETY CIRCUIT
LLOAD RECYCLE
PROGRAM TIMER

Oil pump not operating (check by pressing
O1L PUMP button)

DESIGN 1

Push ON-STOP button (light out) and then:
Check for open oil pump disconnect.
Check for faulty pump wiring
Check for faulty oil pump.

O|I pump operates but ell pressure low.
DESIGN 1

Qil low-pressure SWItCh open {oil pressure
normal).

DESIGN 1

Vane-Closed switch open.

DESIGN 1

Vane-Closed switch open

DESIGN 2

Start relay 1CR moperatlve

OIL PUMP light goes on 10 to 30
seconds after pushing START but-
ton; goes out after about one minute.

START light goes out.

M| ON-STOP

| sTART

OlIL PUMP

M| POWER

M| SAFETY CIRCUIT
| LOAD RECYCLE

M| PROGRAM TIMER

Check oil leve!
Check for dirty oil filters; replace
Check oil pressure re regulatmg valve

Check setting of oil low-pressure swnch
Check that both sets of contacts close when
oil pressure is normal

Check continuity between @ and @; if

none, check guide vane adjustment linkage
per Fig 6 If actuator is not in fully closed
position, check refay K2 by replacing it with
K3

Check contmurty betWeen @ and ; if
none, check guide vane adjustment linkage
per Fig 6 If actuator is not in fully closed
posmon check relay K2

Check for 115 volts between and
Voltage should be present for 10 seconds
approximately 1/2 minute after oil pump
starts. |f not, check PT-3; if so, then remove
all power to main starter and examine 1CR
relay

Water pumps not running

Water flow switches open (pumps running)

Qil pump starter auxiliary contacts M3 open
(0|I pressure normal)

Oil pump not operating (check by pressing
OlL. PUMP button)

DESIGN 2

Oil pump operates but oil pressure Iow
DESIGN 2

[U——

Oil low-pressure switch open (0|I pressure
normal)
_ _DESIGN 2

Start pumps
Check pump starter(s) and relay(s)

Check contacts of flow switches
Check for air in water lrne vent alr

Check contacts.

Push ON-STOP button (light out) and then:
Check for open oil pump disconnect
Check for faulty pump wiring.

Check for faulty 0|I pump

Check oil fevel

Check for dirty oil filters; replace.
Check oil pressure regulating valve. -
Check setting of oil low-pressure switch
Check that both sets of contacts close when
oil pressure is normal.

TROUBLE/SYMPTOM — COMPRESSOR

TRIPS OFF (Note: See Machine Recycle, page 40)

All panel lights out.

Power failure

Blown fuse

OIL PUMP light goes out approx-
imately 40 seconds after compressor
stops. START light goes out, but
SAFETY CIRCUIT light stays on.

| ON-STOP

O sTART

OIL PUMP

| POWER

M| SAFETY CIRCUIT
M| LOAD RECYCLE
H| PROGRAM TIMER

Low oil pressure

Qil pump not operatmg (button depressed)

“\VNater‘»ﬂow_sWitch (e—s;l open.

Momentary power interruption
DESIGN 1

Check for building power failure
Check main circuit breaker and/or fuses.

Check 15-amp fuse in control circuit; exam-
ine ¢ircuit for ground or short

Check oil level in reservoir
Check for dirty oil fllters

Check for open oil pump dnsconnect
Check for faulty pump wiring
Check for faulty oil pump

Pump(s) off; check starting eqmpment
Insufficient water flow; check water valves
Check for air in water lines; vent air
Defective flow switch; check contacts of
switch.

Push START button Compressor W|Il re-
start within 15 minutes
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TROUBLE/SYMPTOM — COMPRESSOR TRIPS OFF (Note: See Machine Recycle, page 40)

SYMPTOM

PROBABLE CAUSE

REMEDY

Panel lights as shown; START light and
SAFETY CIRCUIT light go out.

ON-STOP

START

OlL PUMP
POWER

SAFETY CIRCUIT
LOAD RECYCLE
PROGRAM TIMER

[ Imjel Isje] |

DESIGN 1 — Circuit breaker CB1 tripped.

DESIGN 2 — Bearing temperature light at
relay module is on.

DESIGN 1 — Circuit breaker CB2 tripped.

DESIGN 2 — Motor temperature light at
relay module is on.

High bearing or discharge temperature, or
impeller displacement switch tripped

High motor winding temperature

Momentary power mterruptlon Motor temp
light goes on

DESIGN 2

Cooler low-pressure switch tripped.

dascharge and bearmg protec'uon

T power interruption

“"Manual Imy‘Feset switch and:

Check for high d|scharge temperature, |f
present, make sure guide vanes are closed
Check condensing water flow and temper-
ature. I'f water temperature is high, examine
cooling tower operation Check condenser
for air or water leaks

Check oil reservoir temperature; if high,
refer to Troubleshooting section in that
category

With control power off, check 1/8 amp
fuses in sensor junction box on compressor
Check for open circuit in sensors per Sensor
Test Procedure, page 18

With control power on, check bearing and
discharge protection-circuit transformer: 24

volts a-c across yellow leadsgandg 12

volts a-c across biue and yellow leads

andglf no voltage across@andg

check continuity across leads of impeller

displacement switch (line 11, Fig 17 and
line 15, Fig 18} If switch is open, it must
be inspected. DO NOT OPERATE
MACHINE

Check relay KB On DESIGN 1 machines
only, relay function can be checked by
exchanging it with relay KM

It all else fails, replace sensor module for

Check motor coohng system; clean orifices,
clean refrigerant strainer

With control power off, check 1/8 amp
fuses in sensor junction box on motor end
bell

Check for open circuit in sensors per Sensor
Test Procedure, page 18

With control power on, check motor protec-
tion circuit transformer: 24 volis a-¢ across

yellow Ieadsgandgm volts a-c across
red and yellow Ieads@andg

Check relay KM. On DESIGN 1 machines
only, relay function can be checked by
exchanging it with relay KB

If all else fails, replace sensor module for
motor protectlon

is suspected, press
ON-STOP button. If motor temp light then
goes out, start machine and carefully moni-
tor motor temperature

Check that capacity control switch is at
AUTO position

Check for refrigerant loss Determine and
correct cause and add refrigerant

L.ow chilled water recycle switch should
trip out machine before cooler low tem-
perature switch. If chilled water temper-
ature is low, check settings of both
switches.

Condenser high-pressure switch tripped

Manually reset switch and:

Check condensing water flow

Check condenser water temperature; if

high, examine cooling tower operation.
Check for air and water leaks, fouled tubes
(see Maintenance section)
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TROUBLE/SYMPTOM — COMPRESSOR TRIPS OFF (Note: See Machine Recycle, page 40}

SYIVIPTOM

PROBABLE CAUSE

REMEDY

Panel hghts as shown, START light and
SAFETY CIRCUIT light go out.

ON-STOP

START

OfL PUMP

POWER

SAFETY CIRCUIT
LLOAD RECYCLE
PROGRAM TIMER

[ Inju] _jmjmi |

Motor overload relays tripped

Blown fuse

TROUBLE/SYMPTOM — COMPRESSOR

Manually reset relays in starter and;
Check that guide vanes stop opening when
motor current exceeds 100% of full load
amps Adjust electrical demand control, if
required, per T9EA Initial Start-Up section
Check overload relay setting per starter
manufacturer’'s instructions DO NOT
ATTEMPT FIELD ADJUSTMENT
Check 3—amp fuse in control clrﬂcuﬂiﬁt;me';“ar?h—’
ine circuit for ground or short

RUNS BUT MACHINE MALFUNCTIONS AS NOTED

MALFUNCTION

PROBABLE CAUSE

REMEDY

~ COMPRESSOR RUNS BUT GUIDE
VANES WILL NOT OPEN.

+24+ vdc
9+ 5vdc

3voc

B 12+1.5vac

CHILLED WATER TEMPERATURE TOO
HIGH {machine running).

Capacrty control switch lmproperly set

Compressor not in "Run’ condition

K2 or K3 relav open

Cycling timer defective

l\/lotor current calibration mcorrect

Chll led water probeﬁdefectlvne~ -

lncorrect voltage in capacity Control module

TYPE A

o o ekl

s, A B A T RIS

Check per: Check Operatrng Controls

At least one mmute after compressor starts,
check for 120 volts across and

Check for contmurty between and .
Check for continuity between@and -
""See Calibrate Motor Current page 17

Check probe resistance per F|g 9 Replace

Check voltage between terminals as indicated
Replace module if voltage varies by more

than amount specified in Table

TYPE B

Thermostat set too high

) Excessrve cooling load (machme at capacrty)

Condenser temperature too high

Refrlgerant level |ow

eruld bypass in water box

Excess throttlmg range (should be near
minimum for proper control)

" ‘Guide vanes fail to open fully

Return thermostat to proper setting as
marked on dial at mltlal start- up

Check for mfrltratron Tof- outstde air mto
conditioned spaces

Check condensmg water flow

Check condensing water temperature; exam-
ine cooling tower operation

Check for air and water leaks, fouled tubes

Check for ieak; repair “Add refrlgerant

Examme division plates and gaskets for
leaks

Reduce throtthng range by turnmg adjust-
ment screw clockwise in small increments

AUTO position [f vanes will not open with
switch at INC, check for excessive cooling
load {see above)

Check relays K2 and K3

Check guide vane linkage (See Fig 6)
Check cycling timer

Check limit switch on actuator

- ——

4

Ensure that capacity control switch is in
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TROUBLE/SYMPTOM — COMPRESSOR RUNS BUT MACHINE MALFUNCTIONS AS NOTED

MALFUNCTION

PROBABLE CAUSE

CHILLED WATER TEMPERATURE TOO
LOW (machine running).

Thermostat set too low

Low chllled'water swutch |mproper|y set

|n|mum for proper. control)

Guide vanes fail to close

REMEDY

ngceggntnrottllng ran‘ge {should be near

Return thermostat to setting marked on dial
at initial start- up

Water chllllng duty — Switch should open at
5 F below design chilled water temperature,
or at 37 F, whichever is higher

Brine chilling duty — Switch should open at
5 F below deS|gn leavmg brine temperature

"Reduce - throttllng range by turnlng adjust
ment screw clockwise in small mcrernents

Ensure that capacity control swutch is in
AUTO position

Check chilled water probe resistance per
Fig 9

Check guide vane linkage (See Fig 6)

If all else fails, and vanes close in DEC but
not in AUTO, replace capacity control
module

CHILLED WATER TEMPERATURE
FLUCTUATES: VANES HUNT

Throttling range too narrow

Defectlve capacity control module

Loose vane | |nkage

Add throttling range by turning adjusting
_sctew counterclockwlse in small increments.

Replace module

Adjust gmde vane Ilnkaqe (See Fig 6)

| Defective vane actuator

Replace actuator.

OiL RESERVOIR TEMPERATURE TOO
LOW.

Oil cooler water flow too hlgh

Thermostat |mproperly set or defective

Oil heater defective

Throttle water to red uce flow

Check voltage across tnermostat vvh||e ad-
justing it, if contacts do not close, replace
thermostat

lf light |nd|cates power but unit does not
heat, check unit for open or short Replace
unit if required

OIL RESERVOIR TEMPERATURE TOO
HIGH.

Thermostat lmproperly set

O|I coolor water er flow too Iovv

Qil cooler solenond valve operatmg
improperly

Oil cooler coil fouled

AdeSt thermostat

Open plug valve (ltem 36, Fig 1) 1)

Check electrlcal operation of solen0|d

Inspect valve; if screen is fouled, install a
20 mesh screen ahead ot valve

Clean conl replace cooler |f reqmred
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TEMPERATURE (F)

36 34 32 30 28 26

24

22 20 18 16 14

PROBE RESISTANCE (X (000 OHMS)

Fig. 9 — Chilled Water Probe Resistance vs Temperature

GENERAL DATA

Machine Nameplate is located on the unishell end
flange at the suction end of the machine. Always
give machine model, serial number and name of
owner in corresponding with Carrier.

Compressor Nameplate is located on the com-
pressor discharge at the right of the control panel.

System Components include wunishell cooler-
condenser, motor-compressor, utility vessel, oil
pump, dehydrator and control center. A pumpout
unit is used for ftransferring refrigerant during
services and shutdown.

COOLER, located in the bottom portion of uni-
shell, allows refrigerant to pick up heat from, and
therefore chill, water flowing thru its tubes.

MOTOR-COMPRESSOR maintains system pressure

differences and moves the heat-carrying refrigerant
from cooler to condenser.

CONDENSER, in the unishell upper portion,
removes heat from the compressed refrigerant and
passes the heat out of the system.

UTILITY VESSEL, during normal operation, func-
tions as an ECONOMIZER, returning flash gas
to the compressor and increasing the efficiency of
the refrigeration cycle. During periods of shutdown
and service, the utility vessel serves as a STORAGE
TANK.

DEHYDRATOR purifies the refrigerant by re-
moving water and air.

CONTROL CENTER controls machine capacity as
required, contains machine safety devices, indicates
cooler, condenser and oil pressures and records
machine operating hours.
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CONDENSER

LEGEND

Dehydrator Refrigerant Return Line
Liquid Level Sight Glass
Dehydrator Float Valve
Water Drain Valve

Water Sight Glass
Dehydrator Condensing Coil
Dehydrator Refrigerant Sampling Line and 1/16-in Orifice
Dehydrator Air Relief Valve
Dehydrator Pressure Gage
Refrigerant Strainers
Refrigerant Strainer or Filter
Compressor Motior
Transmission

Second-Stage Impeller
First-Stage Impeller

Guide Vane Actuator
Compressor Suction Elbow
Variable Guide Vanes

Flash Economizer Gas Line
Compressor Discharge
Condenser

*On some machines

Fig. 10 — Refrigeration Cycle
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22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42

Thermal Economizer

Cooler

Sump

Isolation Valves {4)

Refrigerant Feed Control Solenoid Valve*
Motor Cooling and Dehydrator Supply Line
Refrigerant Feed Control*
High-Side Float Chamber
High-Side Valve Chamber
Refrigerant Orifice and Screen
Flash Economizer Spray Pipe
Condenser Refrigerant Drain Line
Refrigerant Supply Line to Cooler
Utility Vessel

Refrigerant Screen (2)

Low-Side Float Valve

Low-Side Float Chamber

Chilled Water {Brine) Connections
Condenser Water Connections
Orifice, 1/8-in

Economizer Gas Damper Valve*




REFRIGERATION CYCLE

The machine compressor continuously draws
large quantities of refrigerant vapor from the
cooler, at a rate determined by the amount of
guide vane opening. This compressor suction re-
duces the pressure within the cooler, allowing the
liquid refrigerant to boil vigorously at a fairly low
temperature (typicaily 30 to 35 F).

The liquid refrigerant obtains the energy
needed for the change to vapor by removing heat
from the water in the cooler tubes. The cold water
can then be used in the air conditioning process.

After removing heat from the water, the refrig-
erant vapor enters the first stage of the compressor,
is compressed and flows into the compressor
second stage. Here it is mixed with flash-
economizer gas and is further compressed.

Compression raises the refrigerant temperature
above that of the water flowing thru the condenser
tubes. When the warm (typically 100 to 105 F)
refrigerant vapor comes into contact with the
condenser tubes, the relatively cool condensing
water (typically 85 to 95 F) removes some of the
heat and the vapor condenses into a liquid.

Further heat removal occurs in the group of
condenser tubes that form the thermal economizer.
Here the condensed liquid refrigerant is subcooled
by contact with the coolest (entering water)
condenser tubes.

The subcooled liquid refrigerant drains into a
high-side valve chamber which maintains the
proper fluid level in the thermal economizer and
meters the refrigerant liquid into a flash econo-
mizer chamber. Pressure in this chamber is inter-
mediate between condenser and cooler pressures.
At this lower pressure, some of the liquid refrig-
erant flashes to gas, cooling the remaining liquid.

@2

HIDDEN

The flash gas, having absorbed heat, is returned
directly to the compressor second stage. Here it is
mixed with gas already compressed by the first
stage impeller. Since the flash gas has to pass thru
only half the compression cycle to reach condenser
pressure, there is a savings in power.

The cooled liquid refrigerant in the economizer
is metered thru the low-side valve chamber into the
cooler. Because pressure in the cooler is lower than
economizer pressure, some of the liquid flashes and
cools the remainder to evaporator (cooler) temper-
ature. The cycle is now complete.

MOTOR COOLING CYCLE

Refrigerant liquid from a sump in the con-
denser (item 24, Fig. 10) is subcooled by passage
thru a line in the cooler (item 27, Fig. 10). The
refrigerant then flows externally thru a strainer and
variable orifice (item 11, Fig. 10) and enters the
compressor motor end. Here it sprays on and cools
the compressor rotor and stator. It then collects in
the base of the motor casing, and drains into the
cooler. Differential pressure between condenser
and cooler maintains the refrigerant flow.

DEHYDRATOR CYCLE

The 19EA dehydrator removes water and non-
condensable gases, and indicates any water leakage
into the refrigerant.

The system includes a refrigerant condensing
coil and chamber, water drain valve, purging valve,
pressure gage, refrigerant float valve and refrigerant
piping.

The dehydrator sampling line continuously
picks up refrigerant vapor, and contaminants, if
any, from the condenser. Vapor is condensed into
a liquid by the dehydrator condensing coil. Water,

Fig. 11 — Machine Sectional View
(See Fig. 10 Legend for 1tem Description)
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if present, separates from and floats on the
refrigerant liquid. The water level can be observed
thru a sight glass, and water may be withdrawn
manually at the water drain valve. Air or other
noncondensable gases collects in the upper portion
of the dehydrator condensing chamber. The dehy-
drator gage indicates presence of air or other gases
thru a rise in pressure. These gases may be
manually vented thru the purging valve.

The float valve maintains a refrigerant liquid
level and pressure difference necessary for the
refrigerant condensing action. The purified refrig-
erant is returned to the cooler from the dehydrator
float chamber.

LUBRICATION CYCLE

Summary — The oil pump and oil reservoir are
contained within the unishell. Oil is pumped thru
an oil filter-cooler which removes heat and any
foreign particles. A portion of the oil is then fed to
the compressor motor-end bearings and seal. The
remaining oil lubricates the compressor trans-
mission, compressor thrust and journal bearings
and seal. Oil is then returned to the reservoir to
complete the cycle.

Details (see Fig. 12 for numbered references) — Oil
is charged into the oil reservoir (2) thru a hand valve
(6). A sight glass (8) permits observation of the oil
level. The motor-driven pump (5) discharges oil thru
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a pressure regulating valve (7) at a differential
pressure of 20-25 psi. The pressure may be read
directly on the oil gage at the machine control
center.

The oil is pumped thru a filter-cooler (1). The
oil cooler water flow may be manually adjusted by
a plug cock to ensure the proper oil temperature
(140-150 F) for compressor lubrication. Oil leaving
the filter-cooler is separated into a line supplying
the motor-end bearing (9) and seal, and a line
supplying the transmission (11), compressor thrust
and journal bearings (16) and (17) and seal. A
portion of the oil fills a reservoir (12) which will
supply oil to the compressor during coastdown in
the event of a power failure.

Any oil which passes across the secal face
(compressor end) enters the drain line (23) and
returns to the compressor sump (26) thru the seal
oil check valve (24).

A demister (10 and 13), by centrifugal action,
draws gas from the transmission area to the motor
shell. The resulting pressure difference prevents oil
in the transmission cavity from leaking into the
motor shell.

The temperature of the oil as it leaves the
thrust bearings of the compressor is indicated on a
gage on the compressor casing. The return oil (22
and 27) reenters the main oil reservoir and the
cycle is repeated.

b Saih Sonhocgity aitat: P . 2 -6 BOLTS (4)
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1 el ‘ ) ) WATER IN
i C i
O] b bod & @ —————o el
SN oIL OUT ‘——’“*‘ﬁ'—zﬁm COVER
@ @ §— gt olL IN Q0 T\/ h ASSEMBLY
OlL FILTER (2) I COOLING COIL
(1) OIL FILTER-€OOLER DETAIL
LEGEND
1 — Oil Filter-Cooler 11 — Compressor Transmission 21 — Gas Vent Line
2 — Oil Reservoir 12 — Coastdown Oil Reservoir 22 — Journal Bearing and Seal Overflow Drain Line
3 — Oil Reservoir Temperature Gage 13 — Centrifugal Demister Intake 23 — Seal Leakage Drain Line
4 — Oil Heater and Thermostat 14 — Counterthrust Bearing 24 — Seal Oil Check Valve
5 — Oil Pump and Motor 15 — Oil Supply Line 25 — Bearing High-Temp Sensor
6 — Oil Charging and Drain Valve 16 — Thrust Bearing 26 — Compressor Oil Return Sump
7 — Oil Pressure Regulating Valve 17 — Journal Bearing 27 — Oil Return Line
8 — Oil Reservoir Sight Glass 18 — Labyrinth 28 — Reservoir Vent Line
9 — Compressor Motor End Bearing 19 — Second-Stage Impeller 29 — Oii Low-Temperature Switch*
10 — Centrifugal Demister Exhaust 20 — First-Stage Impeller 30 — Filter-Cooler Drain Plug

*0On some machines

Fig. 12 — 19EA Lubrication Cycle
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An oil heater and thermostat (4) in the reservoir
is set to maintain a minimum oil temperature of
140 - 145 F at shutdown. At this temperature,
most refrigerant absorbed by the oil is returned to
vapor. The vapor thus removed is returned to the
system thru a vent line (28).

An oil low-temperature switch (29) in the oil
reservoir of some machines will prevent the
machine from starting if the oil temperature is less
than 120+ S F,

CONTROLS

Operating Controls — The cooling capacity of all
19EA machines is automatically adjusted to match
the cooling load by changes in the position of the
compressor inlet guide vanes (Fig. 6).

A temperature sensing device in the leaving
chilled water circuit of the machine cooler contin-
uvously transmits signals to a solid state module in
the machine control center. The module, in furn,
fransmits the amplified and modulated temper-
ature signals to an automatic guide vane actuator.

A drop in leaving chilled water temperature
causes the guide vanes to move towards the closed
position. This reduces the rate of refrigerant evap-
oration and vapor flow into the compressor;
machine capacity decreases. A rise in chilled water
temperature opens the vanes. More refrigerant vapor
moves thru the compressor and capacity increases.

The modulation of the temperature signals in
the control center allows precise control of guide
vane response regardless of the system load.

SOLID STATE CAPACITY CONTROL — In addi-
tion to amplifying and modulating the signals from
chilled water sensor to vane actuator, the solid
state module in the control center provides a
means for preventing the compressor from exceed-
ing full load amps, and for limiting motor current
down to 40% of full load amps as a means of
reducing electrical demand rates.

A throttle range adjustment screw eliminates
guide vane hunting, and a manual capacity control
knob allows the operator to open, close or hold
guide vane position when desired.

Safety Controls shut down the machine to protect
it against possible damage from compressor bearing
or discharge-gas high temperature, motor winding
high temperature, cooler refrigerant low pressure,
condenser high pressure, oil low pressure and
inadequate water flow. In addition, compressor
motor overload or impeller displacement can shut
down the machine.

A vane-closed switch ensures that the com-
pressor starts only in an unloaded condition
{guide vanes closed).

A cycling timer, by intermittent interruption of
the vane actuator “open” circuit, stows the rate of
guide vane opening and prevents rapid increases in
compressor loading.

Some machines have an oil low temperature

switch (item 38, Fig. 1) that prevents machine start
unless the oil temperature is at least 120 F.

Oil Heater and Thermostat — These controls are
typically wired by the field in a manner similar to
Fig. 13. Heater should be kept energized during
machine shutdown to minimize refrigerant absorp-
tion by the oil.

L L2
115V, 50/60Hz {

e ]

20Aa 1500w
THERMOSTAT

-

i}

r——=~-

NOTE: Power must be from separate source
— — — Field Wiring

Fig. 13 — Oil Heater Wiring

Pumpout Unit Controls — Include ON-OFF switch,
3-amp fuse, compressor overloads and internal
thermostat, compressor contactor, refrigerant high-
pressure cutout. The high-pressure cutout is
factory set to open at 161 * 5 psig. Pumpout unit
fused-disconnect is field supplied.

C‘)'r,.wi‘;zdi.ﬁg; "
morasicr Termingt

> Program Timer (item 8, Fig. 3) — The 19EA

2

program timer controls machine start and stop
sequences and provides proper pre-lube and post-
lube times for the compressor-motor assembly. The
program timer also provides a minimum 15-minute
interval to allow machine conditions to stabilize
between shutdown and subsequent restart.

This 15-minute interval is not intended to
permit or endorse modes of operation calling for
continuous on-off recycling. The long term reli-
ability of any induction motor driven machinery
depends on good system design and operating
practices that minimize the number of starts and
stops required of the equipment during normal
operation.

The program timer sequences of Control Design
1 and Control Design 2 are illustrated in Fig. 15
and 16. The timer cam numbers and positions are
those shown on the machine wiring schematics,
Fig. 17 and 18.



0 COMPR MTR STARTS
POSITION [ A —

NC

COMPR MTR STOPS
SWITCH F

PT-I

PT-2

PT-3

O = Starting sequence begins {condition shown on schematic)

A =13 t5secafter O

B =10 * 8 sec after A (oil pump starts)

C =28 + 8 sec after B {compr motor starts and program timer stops)

D = Time at which compressor motor stops and program timer starts
E =13 + 5 sec after D

F =28 + 8 sec after E (oil pump stops)

0 =15 min £ 15 sec total cycle time (D to C)

N C — Normally Closed

N O — Normally Open

Fig. 15 — Program Timer Sequence
(Control Design 1)

T
COMPRESSOR MOTOR STARTS: g—?ggsRESSOR MOTOR

SWITCH

PT-I |

PT-2

PT-3

PT-4

Starting sequence begins {(condition shown on schematic}

13 + 5 sec after O

10 * 5 sec after A (oil pump starts)

15 +5 sec after B

13 + 5 sec after C {compr motor starts and program timer stops)
Time at which compr motor stops and program timer restarts.
3 + 5 sec after E

3 +5secafter F

5 + 5 sec after G (oil pump stops)

5 min + 15 sec total cycle time (E-D)

— Normally Closed
— Normally Open

Fig. 16 — Program Timer Sequence
(Control Design 2)
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Machine Control Wiring — Two typical control
schemes are described in this publication. The two
schemes, Control Design 1 and Control Design 2,
can be readily identified by the appearance of the
control relay module (item 15, Fig. 3).

CONTROL DESIGN 1 is shown schematically in

Fig. 17. This scheme is representative of machines

with:

1. Circuit breakers for motor, bearing and dis-
charge overtemperature cutout.

2. Three-cam program timer, plus K4 time-delay
relay.

3. Single-pole, single-throw ON-STOP switch.

4. Economizer-cooler differential pressure switch
and refrigerant feed control.

5. Field-supplied oil pump starter.

CONTROL DESIGN 2 is shown schematically in
Fig. 18. This scheme is representative of machines
with:

1. Motor and bearing (includes discharge) over-
temperature indicating lights, without circuit
breakers.

Four-cam program timer.

Double-pole, single-throw ON-STOP switch.
Economizer damper replacing economizer-
cooler differential pressure switch and refriger-
ant feed control.

5. Factory-installed oil pump starter.

Sl

Your machine may vary slightly from these

typical designs; check your machine control wiring
label.

Typical Control Sequence — Machine Start
(Control Design 1; see Fig. 17)

1. Supply power to machine.
a. POWER light goes on.

ON-STOP

START

OlL PUMP
POWER

SAFETY CIRCUIT
LOAD RECYCLE
PROGRAM TIMER

guimOgo

2. Press water pump start button (line 2).

a. Pilot relay (PR) energizes water pumps and
gooling tower fan. PR contact holds relay
in.

b. Water flow switches (line 26) close.

3. Press ON-STOP button.

a. Discharge and bearing temperature and
motor temperature control circuits close
and relays KB and KM are energized.

b. KB and KM contacts (lines 21 and 22) open,
breaking circuit to CB1 and CB2 magnetic
elements (lines 21 and 22).

c. KB and KM contacts (line 23) close, com-
pleting circuit to cooler low-pressure and
condenser high-pressure switches, com-
pressor motor overloads, oil low-
temperature switch, K4 contact and low
chilled water temperature switch. Qil low-
pressure switch (line 26) and water flow
switches are temporarily bypassed.

d. ON-STOP, SAFETY CIRCUIT and LOAD
RECYCLE lights go on.

ON-STOP

START

OlL PUMP
POWER

SAFETY CIRCUIT
LOAD RECYCLE
PROGRAM TIMER

4. Press machine START button.

a. Kl is energized and is held in by its holding
contact. Second K1 relay contact (line 31)
closes circuit to program timer motor.

b. START and PROGRAM TIMER lights go
on.

ON-STOP

START

OlL PUMP
POWER

SAFETY CIRCUIT
LOAD RECYCLE
PROGRAM TIMER

5. PT-1 (Fig.15) moves to N.O. position; timer
motor is kept energized thru 1CR normally
closed contact.




. PT-2 moves to N.O. position.

a. Power reaches oil pump starter M3, and
reaches refrigerant feed control thru the
econ-cooler diff switch (line 5).

b. OIL PUMP light goes on.

ON-STOP

START

OlL PUMP

POWER

SAFETY CIRCUIT
LOAD RECYCLE
PROGRAM TIMER

c. Oil pressure builds up. Contacts (lines 26
and 31) close.

d. K4 time-delay relay is energized. In 10
seconds, contact (line 25) opens; safety
circuit is completed thru M3 contact, low
oil-pressure switch and water flow switches.
K4 contact (line 31) closes circuit to PT-3.

. PT-3 moves to N.C. position. Compressor
motor start relay ICR and relay K2 are
energized thru the vane-closed switch. Com-
pressor starts.

a. 1CR contact (line 31) closes to hold in 1CR
relay.

b. 1CR contact (line 35) opens; program timer
stops and PROGRAM TIMER light goes
out.

ON-STOP

START

OlL PUMP
POWER

SAFETY CIRCUIT
LOAD RECYCLE
PROGRAM TIMER

c¢. K2 contact (line 40) opens and removes
“close” signal from guide vane actuator.

d. Cycling timer alternately makes and breaks
circuit to K3 contact (line 42).

. Compressor reaches “Run” condition.

cuits to water pumps, cooling towers and oil
pump starter.

d. Third K3 contact (line 42), and both K2
contacts return to de-energized condition
and guide vanes close.

e. ON-STOP, START, SAFETY CIRCUIT and
LOAD RECYCLE lights go off; PROGRAM
TIMER light goes on.

ON-STOP

START

OlL PUMP
POWER

SAFETY CIRCUIT
LOAD RECYCLE
PROGRAM TIMER

[ Iminl I Im;

2. In a few seconds, PT-3 moves to its N.O.

position, preventing compressor start relay
from being energized for 15 minutes.

. PT-2 moves to N.C. position about 40 seconds

after ON-STOP switch was pushed. Oil pump
stops. OIL PUMP light goes off.

ON-STOP

START

OlL PUMP
POWER

SAFETY CIRCUIT
LOAD RECYCLE
PROGRAM TIMER

BROCOWO00

4. In approximately 14 minutes, PT-1 moves to its

N.C. position. Program timer stops and light
goes off. Machine may be restarted.

ON-STOP

START

Ot PUMP
POWER

SAFETY CIRCUIT
LOAD RECYCLE
PROGRAM TIMER

ooomogd

COMBINED LEGEND (Fig. 17 and 18)

=< »~Field Wiring A Main Starter Terminal
— — —~Starter Wiring

—— Factory Wiring
Printed Circuit

a. Relay K3, oil cooler solenoid valve and
capacity control module are energized.

b. K3 contacts (lines 3 and 4) close to inter-
lock oil pump, water pumps and cooling

O Guide Vane Actuator Terminal

Capacity Control Module

tower fan. Field Wiring Terminal
. Terminal
c. K2and K3 C(?‘ntaCtS”(h_ne 42) are now (_:losed [:l Relay Module 7 Temperature Sensor Module
to allow an “‘open’ signal to be applied to Terminal Terminal

the guide vane actuator.

Typical Control Sequence — Machine Stop
(Control Design 1; see Fig. 17)

1. Push ON-STOP switch.
a. All machine control relays are de-energized.

b. As 1CR relay drops out, compressor stops.
1CR contact (line 35) closes and program
timer starts.

c. As K3 relay drops out, its contacts (lines 3
and 4) open and remove interlocking cir-
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- Typical Control Sequence — Machine Start
(Control Design 2; see Fig. 18)

. Supply power to machine.

a. POWER light goes on.

ON-STOP

START

OlL PUMP
POWER

SAFETY CIRCUIT
LOAD RECYCLE
PROGRAM TIMER

ooomnoad

=2

. Motor module (line 8) is energized and, if
impeller displacement switch (line 11) is
closed, bearing module is also energized;
module contacts (lines 16 and 17) close;
relays KM and KB (lines 16 and 18) are
energized thru normally closed contact of
machine ON-STOP switch (line 17).

. Press water pump start button (line 1).

a. Pilot relay PR (line 3) energizes starters for
water pumps and cooling tower fans. PR
contact (line 2) holds relay in.

b. Water flow switches (line 23) close.

. Press machine ON-STOP button.

a. Relays KM and KB remain energized thru
KM contact (line 16) and KB contact (line
177). Circuit is completed thru cooler refrig-
erant low pressure cutout, condenser high
pressure cutout and compressor motor over-
loads (line 20), and thru the chilled water
recycle switch (line 26).

b. Oil low pressure switch and water flow
switches (line 23) are temporarily bypassed
thru program timer switch PT-4 (line 22).

c. ON-STOP, SAFETY CIRCUIT and LOAD
RECYCLE lights go on.

ON-STOP

START

OlL PUMP

POWER

SAFETY CIRCUIT
LOAD RECYCLE
PROGRAM TIMER

. Press machine START button.

a. Relay K1 (line 22) is energized and is held
in by its holding contact. Second K1 con-
tact (line 26) closes circuit to program timer
motor PT (line 33).

b. START and PROGRAM TIMER lights go
on.

ON-STOP

START

OlL PUMP
POWER

SAFETY CIRCUIT
LOAD RECYCLE
PROGRAM TIMER

. Program timer switch PT-1 moves to N.O.

position (line 33). Timer motor is kept ener-
gized thru 1CR N.C. contact.

. PT-2 moves to N.C. position (line 5).

a. Power reaches oil pump starter M3.
b. OIL PUMP light goes on.

ON-STOP

START

OlL PUMP

POWER

SAFETY CIRCUIT
LOAD RECYCLE
PROGRAM TIMER

c. Oil pressure builds up. Pressure switch con-
tacts (lines 20 and 23) close.

d. Relay K2 (line 31) is energized thru the
vane closed switch. K2 contact (line 32)
holds in the K2 relay. Second K2 contact
(line 41) opens to remove ‘‘close” signal
from guide vane actuator. Third K2 contact,
in the actuator “open” circuit (line 42),
closes. K2 indicating light goes on.

. In 15 seconds, contact PT-4 (line 22) moves to

the N.C. position and the safety circuit is now
completed thru the flow switches, oil low
pressure switch and M3 contact (line 23).

. PT-3 moves to the N.C. position 13 seconds

later. Compressor motor start relay 1CR is now
energized thru the K2 holding contact (line 32).
Compressor starts. Cycling timer motor is ener-
gized; timer contact (line 38) alternately makes
and breaks “open” circuit to guide vane actu-
ator thru K2 and K3 contacts.

a. Normally open 1CR contact (line 26) closes
to hold in 1CR relay.

b. Normally closed ICR contact (line 33)
opens; program timer stops and PROGRAM
TIMER light goes out.

ON-STOP

START

OIL PUMP

POWER

SAFETY CIRCUIT
LOAD RECYCLE
PROGRAM TIMER

9. Compressor reaches run condition.

a. Run contact (line 35) closes.

b. Relay K3, oil cooler solenoid valve and
capacity control module are energized.

c. Normally open K3 contacts (lines 3 and 4)
close to interlock oil pump, water pumps
and cooling tower fans with compressor
motor.

d. The K2 and K3 contacts (line 42) close to
allow the “open” signal to reach the guide
vane actuator.

— Typical Control Sequence — Machine Stop

39

(Control Design 2; see Fig. 18)
. Push machine ON-STOP switch.

a. Machine control relays K1 and K2, and
motor start relay [CR are de-energized.

b. As ICR relay drops out, compressor stops,
1CR contact (line 33) closes and program



timer starts. Run contact (line 35) opens
and de-energizes relay K3.

c. As K3 relay drops out, its contacts (lines 3
and 4) open and remove the interlocking
circuit to water pumps, cooling tower fans
and oil pump starter. Pumps and fansremain
energized thru PR contact (line 2); oil pump
remains energized thru PT-2 (line 5).

d. A third K3 contact (line 42) and both K2
contacts in the vane actuator circuit return
to the de-energized condition and the guide
vanes close.

e. ON-STOP, START, SAFETY CIRCUIT and
LOAD RECYCLE lights go off. PROGRAM
TIMER light goes on.

ON-STOP

START

OlL PUMP
POWER

SAFETY CIRCUIT
LOAD RECYCLE
PROGRAM TIMER

[ juiu] § jwiw

2. In a few seconds, PT-3 moves to its N.O.
position, preventing compressor start relay 1CR
from being energized for 15 minutes.

3. Oil pump stops approximately 40 seconds after
ON-STOP button is pushed when PT-2 moves
to its N.O. position. OIL PUMP light goes off.

ON-STOP

START

OlL PUMP
POWER

SAFETY CIRCUIT
LOAD RECYCLE
PROGRAM TIMER

BOOEOO0

4. In approximately 15 minutes after compressor
stop, PT-1 moves to its N.C. position. Program
timer stops, PROGRAM TIMER light goes out
and machine can be restarted.

ON-STOP

START

OfL PUMP
POWER

SAFETY CIRCUIT
LOAD RECYCLE
PROGRAM TIMER

minja]_Ininie)

5. Water pumps and cooling tower fans are
stopped by pressing water pump stop button
(line 1).

Typical Control Sequence — Machine Recycle

(Control Designs 1 and 2)

During normal cooling, the building load may
drop low enough to make continuous operation of
the refrigeration machine unnecessary. When the
chilled water temperature reaches its low cutout
point, the machine will shut off automatically. It
will remain off for a minimum of 15 minutes and
until the rise in chilled water temperature closes
the switch contacts. The machine will then restart
automatically.

27177

- 4
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Machine operating normally

2 Chilled water temperature drops 5 F

below selected set point; low chilled
water temperature cutout opens

Relay 1 CR is de-energized
Compressor stops
Program timer starts

3 Oil pump stops approximately

40 seconds after compressor

Program timer completes its cycle
{approximately 15 minutes after
machine shutdown)

Machine restart is now possible

5 Chilled water temperature rises 10 F

and low chilled water temperatute
cutout closes Machine restarts
automatically

ON STOP

START

OfL PUMP
POWER

SAFETY CIRCUIT
LOAD RECYCLE
PROGRAM TIMER

ON STOP

START

OlL PUMP
POWER

SAFETY CIRCUIT
LOAD RECYCLE
PROGRAM TIMER

ON STGP

START

OlIL PUMP
POWER

SAFETY CIRCUIT
LOAD RECYCLE
PROGRAM TIMER

ON STOP

START

OlIL PUMP
POWER

SAFETY CIRCUIT
LOAD RECYCLE
PROGRAM TIMER

ON STOP

START

OiL PUMP
POWER

SAFETY CIRCUIT
LOAD RECYCLE
PROGRAM TIMER

CONTROL OPTIONS

General — This section presents a brief description
of the more common optional controls and their
operation. Installation and calibration of optional
controls are covered in the instructions accom-
panying each accessory package. Your nearest
Carrier office can provide you with this informa-
tion if required.

AATER S K

Remote Thermostat — This setpoint control per-
mits selection and alteration of the leaving chilled
water temperature from a central station or other
location of the customer’s choice

™
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Lead-Lag Control provides centralized control of 2
refrigeration machines. Control may be applied to
parallel machines, series machines with a common
control point or series machines with a split
control point.

PREPARATION — On initial start only, push the
ON-STOP and START buttons (lights go on) at
each control center. Machine start and stop can
now be made at the lead-lag control.

AUTOMATIC OPERATION — When the lead-lag
ON-OFF button at the left side of the control is
pushed and lighted, the chillers, water pumps and
tower fans will start and stop automatically in
response to a field-supplied outside-air thermostat
or other device. The transfer switch permits selec-
tion of either machine for part load recycle.

MANUAL OPERATION — With the transfer

switch at MAN. position, either or both chillers
may be stopped or started manually by pushing the
ON-OFF buttons at the right side of the control.

Safety Indicator Panel provides first-out indication
for each of the 7 machine safety controls listed
below, plus the sounding or lighting of an optional
remote alarm.

First-out indication is given for:

High motor or bearing temperature
Low refrigerant temperature
High condenser pressure
Motor overload
Insufficient water flow (cooler and condenser)
Low oil pressure
Low chilled water temperature
SETTING INDICATOR PANEL — After refriger-
ation machine has been started, press the panel
SAFETY RESET button. Panel is now in ready
condition.

On some panels, SAFETY RESET button is
equipped with a light. Light goes out when button
is pressed and panel is reset.

No L pw -

- Autostart Control

All lights remain off until machine shuts down
on a safety cutout. The indicator lamp for that
particular safety then lights and (except for LOAD
RECYCLE/AUTO. OFF lamp) remains lit until the
panel is reset. The LOAD RECYCLE/AUTO. OFF
lamp goes out when chilled water temperature rises
and the switch remakes.

RESETTING INDICATOR PANEL

1. Correct the condition which caused the safety
tripout (except low chilled water temperature).

2. Reset the safety control if manual reset.
3. Restart the refrigeration machine.
4. Press indicator pane! SAFETY RESET button.

PRESS-TO-TEST FEATURE — To check the
condition of any of the indicator lamps, merely
press the lamp button. A burned out lamp does not
affect the operation of the alarm circuit. This lamp
test does not in any way indicate whether the
safety control itself is tripped or not.

If an alarm has been added to the panel, it will
sound and/or light while the LOW OIL PRESSURE
button is pressed.

OTHER SAFETY INDICATIONS — The HIGH
MOTOR OR BEARING TEMP lamp lights in the
unlikely event that the compressor thrust bearing is
displaced. If discharge or bearing femperatures
appear normal (under 180 F) but machine will not
restart, check the bearing and discharge sensor
module, relay KB and the impeller displacement
switch contacts as described in the Trouble-
shooting section.

— Automatic machine and auxil-
iary start and stop in response to an outside-air
thermostat, time clock or other customer-supplied
device is available as a modification to the refrig-
eration machine starter. Figure 19 shows a typical
autostart circuit. For application of this circuit to
machine control system, refer to your Job Wiring
Data.

115 VOLT,50-60HZ ~—)
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Table 5 — Compressor Assembly Torques (lb ft)

TORQUE

ITEM* DESCRIPTION Compressor Size
' 11-49 [ 51-89

A Main Motor Terminal 10 10

B Impeller Locknut 200 250
Cc Gear and Motor Shaft Nut 300 300

D Transmission Bearing Hold-Down Bolt 60 60

E Impeller Displacement Detector Locknut 10 10

*See Figure 20 for item callout

42

TN

¢

7
‘

s m



COMPRESSOR FITS AND CLEARANCES and qualified service personnel. The information in

Service and repair of Carrier centrifugal com- this section is included as a reference for such
pressors should be performed only by fully trained personnel only.
’ DIMENSION Tabulation — Impeller Clearances
1 ME EMENT |-y e
TEM DESCRIPTION ASUR 19EAZTim9EA5
11 1st stage impeller fo ! _COMPR SIZE { IMPELLER | DIMENSION* { DIMENSION*
diaphragm Axial See tabulation New | Old {DIAMETER | (ltem 1) (ltem 2)
. 11 431 910 701 .548
2 3 2nd stage impeler to Axial See tabulation 13 | 433 9.40 671 508
...jdischarge wall L . 15 | 435 ] 970 641 438
. ) .016 | .016 17 437 10 00 611 468
3 i 1st stage labyrinth Diametral 0 | 00 19 439 10.40 596 458
012 | o012 21 | 441 | 9.10 811 628
4 1 Interstage labyrinth Diametrai —m -OT 23 443 ¢ 9 40 781 578
. 25 445 970 741 .558
. . .008 1.008 27 447 | 10 00 711 528
51 2nd stage labyrinth Diametral R 2 449 10.40 686 518
: ; 31 451 910 921 708
¢ | Bolancing piston Diametral 8?3 %% 33 | 453 1 940 881 668
oo tabyrinth 012 35 | 455 970 841 638
7 Impeller shaft journal Di | .00204 .0030 37 457 10.00 ! 801 598
bearing tametra 0035 .0045 39 [ 459 ;i 1040 1 776 2278
008 | .010 41 1 461 9 10 1 041 798
8 | Thrust-end float Axial 04 | 015 43 | 463 9 40 991 758
: 45 465 9.70 951 .718
9 Counterthrust bearing Di tral 002 } .002 47 467 10 00 901 668
{ seal ring fametra 004 i 004 49 | 469 10.40 866 648
T . . 0040 | 0040 51 531 12.00 .837 638
10.} Gear bearing to gear Diametral 0055 0055 53 533 1238 797 609
. 55 535 12.75 | 757 579
" Gear bearing to Diametral .0005 { .0005 57 537 1325 717 .541
bearing housing .0025 .0025 59 539 13.75 .690 .541
12 ¢ Pinion bearing to Diametral .003C | .0030 2; gi; ‘ }%gg gé; ;gg
pinion 00450045 65 | 545 1 1275 897 688
131 Pinion bearing to Diametral .001 {.001 67 547 13 25 837 639
. bearing housing rom 003" | .003 69 | 549 1 1375 810 632
¥ S S — 5061506 71 | 551 12.00 1177 895
Yy 14 | Transmission labyrinth iametral o0 | oo 73 553 12°38 ! 1.137 852
005 005 ;; j 52; 12.75 1077 808
. . : . 5 13 25 1.017 .75
15 | Motor-end labyrinth Diametral 208 | oom 79 559 1375 : 970 73
16 Motor-end bearing to Diametral .004 | .004 g; gg; %%88 { %3; g;g
shaft 005 1005 85 | 565 { 1275 . 1177 880
17 | Motor-end bearing to Diametral .0005} .0005 87 | 567 13 25 1.097 817
bearing housing .0020} .0020 89 569 1375 1 050 796
Impeller displacement *Measured with shaft in thrust position; tol = * 005
18 | switch to impeller Axial .057 1 057
shroud (impeller in xla 072 .072
i thrust position)
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- Fig. 20 — Compressor Fits and Clearances
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For replacement items use Carrier Specified Parts,

Manufacturer reserves the right to discontinue, or change at any time, specifications or designs without notice and without incurring obligations.
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