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Fig. 1 — 19FA Machine Components
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PREFACE

B
Thoroughly review these instructions and all
necessary job data before operating this machine.
Instructions are arranged in the proper sequence
for machine start-up and operation.

MACHINES WITH SPECIAL COMPONENTS
OR CONTROLS MAY REQUIRE SPECIAL
START-UP ADIJUSTMENTS AND PROCE-
DURES. CHECK YOUR INDIVIDUAL JOB
REQUIREMENTS.

BEFORE INITIAL START-UP

Job Data Required

1. List of applicable design temperatures and
pressures.

Machine assembly, wiring and piping prints.
Prints and instructions for special controls.
Starter details and wiring diagrams.

19FA Installation Instructions.

Pumpout Unit Instructions — 06D, 07D Instal-
lation, Start-Up and Service,

Equipment Required

Mechanic's tools.

Clamp-on ammeter and volt-ohmmeter.

Leak detector, electronic or halide.
Absolule pressure manometer
indicator,

5. Portable vacuum pump, 5 to 7.5 cfm or larger.
Using the Pumpout Unit — Refer to Pumpout
Procedures, page |7 for pumpout unit preparation,
refrigerant transfer and machine evacuation.

Check Machine Tightness — The 19FA machine is
shipped with a full refrigerant charge in the integral
storage tank and a holding charge of approximately
10 psig in the refrigeration machine (cooler,
condenser, economizer and compressor). Several
levels of leak testing may be required, depending
upon the condition of the machine on arrival and
at time of initial start-up,

Check storage tank tightness first and then
check machine proper. In some instances, the
storage tank will have to be rechecked following
the machine tests. The proper sequence and pro-
cedures for leak testing are outlined in Fig. 3.
Instructions for standing vacuum test and dehy-
dration may be found on page 4; instructions for
refrigerant transfer and vessel evacuation on pages
18 and 19.

Retighten all gasketed joinis after leak testing.

It the machine is spring-isolated, keep springs
blocked in both directions to prevent possible
piping stress and damage when refrigeranl 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 CONDITION OF STORAGE TANKS AND
MACHINE — Attach an accurate 30”-0-200 psi gage

Shon I ool
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lo vent valve 9 on the storage tank (item 33, Fig.
1). Valve connection size is 1/2-in. male flare.

Machine pressure is indicated on the cooler
pressure gage in the control center (item 5, Fig. 1).
Compare cooler gage reading with the reading
taken at the time of machine installation. Allow
for any change in ambient temperature. Pressure
will increase or decrease about 0.5 psig for every
10 F change in temperature.

All leak testing should be made with a halide or
clectronic leak detector.

When performing the standing vacuum lest or

machine dehydration, use a manometer or wet-
bulb vacuum indicator; dial gages cannot indicate
the small amount of leakage acceptable during a
short period of time.
CHECK SAFETY CONTROL SETTINGS — If
machine pressure is reduced to atmospheric (0
psig) for repair during the leak testing process, this
may be a convenient time to check the oil
low-pressure cutout and the condenser high-
pressure cutout as described in Table 4. Be sure to
tag each control with the setting values and the
checking date.

LEAK TEST STORAGE TANKS AND MACHINE

- Follow the sequence and procedures given in

Fig. 3. Valve numbers and locations are shown in

Fig. 1 and Fig. 16. Procedures A and B listed in

Fig. 3 are as tollows:

Procedure A — Test Machine Side

1. Raise¢ machine pressure to 45 psig. following
Pumpout Procedure, steps 1-a thru l-e of
TRANSFER REFRIGERANT FROM STOR-
AGE TANK TO MACHINE.

2. Check machine components and piping for
leaks with halide or electronic leak detector.

3. If no leak is found, complete the transfer of
refrigerant gas from storage tank to machine
(Step 1-). Retest.

4. If leak is found, pump refrigerant gas back into
storage tank as follows:

a. Turn on pumpout condenser water.

b. Open valves 1, 3, 4 and 6.

VALVE [1] 2|3 ]|a]|5|6]|7]8
CONDITION C c clc

See Fig. 16 for valve location.
c. Run pumpout compressor until machine
pressure is reduced to 0 psig.

5. Repair leak and repeat procedure to ensure
repair. (If machine is opened to atmosphere for
an ecxtended period, it must be evacuated
before repeating procedure.)




Procedure B — Retest Storage Tank
1.

Following all steps under Pumpout Procedure,
TRANSFER REFRIGERANT FROM STOR-
AGE TANK TO MACHINE, reduce storage
tank pressure to 0 psig.

2. Repair storage tank leak. (If tank is opened for
an  extended period, it must be evacuated
before proceeding.)

3. Valve refrigerant gas back into storage tank as
follows:

a. Openvalves 1, 2 and 6.
b. Slowly open valve 4.
VALVE |1]2| 3| a|5]|6|7]8
CONDITION c c clc

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

5. If leak persists, repeat procedure. If leak has
been repaired, pump refrigerant from storage
tank to machine, following steps 2-g thru 2-m
of TRANSFER REFRIGERANT FROM STOR-
AGE TANK TO MACHINE.

Table 1 — Pressures Corresponding to 32 F

Saturation Temperature

REFRIG | FRESSLURE | CHARGE AS GAS UP TO

R-500 33,821 il """"" 45 poia

-1 30, 2 psi

il i NS Ui S
Table 2 — Refrigerant Temperature vs Pressure
(Saturated)

TEMP REFRIG (psig) TEMP REFRIG (psig)

(F) | R-500} R-12{ R-114 | (F} | R-500{ R-12 | R-114
0 13.26| 2.15| 17.79* 70 85.81| 70.19| 12.87
2 14.48| 10.18| 17.15* 72 89.01| 72.B4] 13.91
4 | 15.73(11.24| 16487 | 74 | 92.27| 75.60| 14.57
6 17.03|12.34| 15.78* 76 95.59 7B.391 16.06
8 18.36 | 13.47| 15.06% 78 29.0 B1.251 1/.18
10 19.75( 14,44 14.31* BD | 102.5 B4.17{ 1B.34
12 21.18| 15.84| 13.52*% 82 | 106.1 87.16] 19,572
14 22.65|17.08|12,71* 84 | 1097 90,221 20.74
16 24.16(18.36| 11,86* 8 | 113.4 93.34| 21.59
18 | 2572|1968/ 1098+ | 88 | 1173 | 9s.53] 23.27
20 | 27.33|21.04| 10.07* 90 [121.2 9070 24.59
22 268.9922.44| 9.12* 92 | 1251 | 10312 2594
24 | 30,70 23.88| B.14* ¥4 | 129.2 | 106.52| 27.32
26 | 32.45}25.36| 7.12* 96 | 133.2 | 110.00| 28.74
28 | 34.26{24.88) 6.07*] 98 |137.4 |113.54] 30,19
30 | 361212845 4.99% 1 100 |141.9 | 117.16| 31.69
32 38.04130.06| 3.85* ] 102 | 1463 | 1209 | 33.22
34 | 40.01]31.72| 2.469*] 104 | 1509 |124.4 | 34.78
36 42.02133.42 1.47% | 106 | 1554 |128.5 | 36.39

38 | 44.10{35.17| 0.22*| 108 | 160.1 |132.4 | 38.03

40 | 46.24136.97| 0.55 110 | 164.9 | 136.4 | 39.7%
42 | 48.44138.82| 1.18 112 [ 1698 [ 1405 | 41.44
44 | 50.69(40.71| 1.86 | 114 |174.8 |144.7 | 43.20
44 53.01 [ 42.66] 2.56 116 | 179.9 [ 148.% | 45.00
48 | 5539|4465, 328 | 118 | 1850 | 1532 | 46.85
50 | 57.82(46.707 4.03 120 (1503 |157.6 | 48.74
52 60.32 | 48,801 4.80 122 | 1557 | 1862.2 | 50.67
54 | 42.87|50.95] 5.59 | 124 | 2012 |166.7 | 52.65
56 | 65.52(53.18) 46.41 126 | 206.7 |171.4 | 54.47
58 | 68.21|55.42] 7.26 | 128 |212.4 1782 | 56,73
60 | 7098 |5/7./741 813 130 | 218.2 |18'.0 | 58.84
62 73751460111 %.02 132 | 224.1 | 185.9 | 60.9%
64 | 766514254 5.04 | 134 | 2300 [191.0 | 63.20
66 79.6765.03] 10.89 136 | 236.3 | 196.1 | 45.45
68 8271 |67.58]11.87 138 2425 (2003 | 47.74

* Inches of mercury oelow one atmosohere.

794

Standing Vacuum Test

1. Attach an absolute pressure manometer or wet-
bulb vacuum indicator to the affected vessel(s)
(storage tank or machine proper). 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
ydcuum 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 as described below
and test for leaks. If refrigerant is available in
the other vessel, pressurize by following steps |
thru 6 of the Pumpout Procedure, RETURN
REFRIGERANT TO NORMAL OPERATING
CONDITIONS. If not, use nifrogen and refrig-
erant tracer. Raise the vessel pressure in in-
crements until leak is detected. If refrigerant is
used, the maximum gas pressure is approxi-
mately 70 psig at normal ambient temperature.
with nitrogen, limit the leak test pressure to
140 psig maximum.

6. Repair leak, retesl and
dehydration.

Dehydration — Dehydration is recommended if the

machine has been open for a considerable period of

time, machine is known (o contain moisture or
there has been a complete loss of machine holding
charge or storage tank refrigerant charge,

then proceed with

While dehydration is readily accomplished at
normal room temperatures, use of a4 cold trap (Fig.
2) may substantially reduce the time required. If
room temperature is high, dehydration takes place
more quickly. At low room temperatures, a very
deep vacuum is required for boiling off any water.
If low-ambient temperatures are involved, contact
a qualified service representative for dehydration
techniques.

TO VACUUM
PUMP

FROM o
SYSTEM = Ny

MIXTURE COF

MOISTURE i DRY ICE AND
CONDENSES H- e ALCOHOL (91%)
ON coLD g 2]

SURFACES }

Fig. 2 — Dehydration Cold Trap




CHECK STORAGE TANK
1. Arrach 30”0-200 psi goge
to YValve 9.
2. Note poge reoding and am-
bient temperature

Abeve 45 psig.
Less thon sat. Above 45 psig
0 psig pressure. and Sarurared.
(See Toble 2) {See Table 21

Prassurize with
nitrogen and ‘
refrig tracer to

45 psig.

Cherge Mark leak | Mark |.uk|
wessel| with i f
700 1b of
Roduce refrig.”
prassure fo Chorge
0 psig and vessel with
vepair leak. )qﬂ Ib of
I refrig.”
Standing Repeat >J
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vassal
Charge
vessel with
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refrig.”
CHECK MACHINE SIDE
1. Recd cosler goge.
5. Compare with reading
made ot Installatien,
odjusting for ambient.
L
I ry
Reading un- !?e ing
gone. changed or incrensed.
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|Pressurize with!

|nitrogen and 2 Leak Test
refrig frocer 1o PROCEDURE
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Check if Volve 7
apened or loaking
theu. Repair.

Reduce

pressure te

Opsigand

repair leak,
Stonding Repeot
Vocuum rocedure >
Test

IF storoge tank

. leak wos found ‘
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FROCEDURE B
At ambient temperatures pelow 50 [, refrigerant saturation prassure may be less
than 45 psig. Do not apply SHADED ARCA procedure uniess condition {over
0 psig; less than 45 pzigl still exists when machine ambient s raised above 50 F.

— Leak detected @ = No leak detected
NOTE:
*This refrigerant may be used to raise machine side to saturaled pressure during machine side leak tesl

Use: halide or electronic leak detector

= Fig. 3 — 19FA Leak Test Procedures
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Conncct a high capacity vacuum pump (5 -7 ¢fm
or larger) to valve 10 if storage tank or complete
system is to be dehydrated; use charging tee and
valve | if refrigeration machine only. Tubing from
vacuum pump to machine should be as short and as
large in diameter as possible to provide the least
resistance to gas {low.

Vacuum readings may be made with an absolute
pressure manometer or with a wet-bulb vacuum
indicator similar to that shown in Fig. 4. Install a
shutoff valve on the suction side of both the vacuum
pump and the measuring instrument. 1f a wet-bulb
vacuum indicator is used open its shutofl valve 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'SAE PLUG—
2"SAE FLARE NUT

INSULATION

THERMOMETER

WICK
SIGHT GLASS

DISTILLED
WATER OR

METHYL ALCOHOL I___ 2“4_

Fig. 4 — Typical Wet-Bulb Type
Vacuum Indicator

1. With machine ambient temperature at 60 F or
higher, evacuate the desired vessels until the
manometer reads 0.20 in. Hgabs (29.8 in. g vac
ref 30-in. bar.) or the vacuum indicator reads
35 F. The pumpout unit may assistdown to 22 in.
Hg vac ref 30-in. bar.

2. Continue to operate vacuum pump for 2 more
hours.

3. Closc valve at pump connection, stop pump and
record vacuum rcading. Do not go below 0,18 in.
Hyg abs (29.82 in. Hg vac ref 30-in. bar jor 33 I
Below this temperature/ pressure, isolated pockets
of moisture can turn into ice. The slow rate of
evaporation (sublimation) of ice at low tempera-
ture greatly retards the dehydration process.

4. After a 2-hour wail, take another vacuum
reading. If vacuum has not decreased, dehydra-
tion is complete. If, however, vacuum has de-
creased, repeat dehydration procedure.

5. If vacuum fails to hold after several dehydration
attempts, pressurize vessel(s) to 70 psig with
nitrogen and refrigerant tracer. Locate leak;
repair at 0 psig. Then repeat dehydration,

Inspect Piping — Refer to the piping diagrams

provided in the job data. Inspect piping to cooler,

condenser, oil cooler, pumpout system and reliel

190

devices. Be sure that flow directions are correct and
that all piping specifications are met,

Pipes must be properly vented, with no stress on
water box nozzles and covers.

Measure pressure drop across cooler and con-
denser or across the pumps with accurate gages.

ensure proper
1ce he potentlal

0il cooler waler must meet the specifications for
cleanliness, flow rate, pressure and temperature
specified in the job data or in the machine Installa-
tion Instructions. If city water is used. make sure
that drainage is visible. Plug valve (Fig. 13) on oil
cooler is adjusted to provide proper oil temperature
after compressor start.

Pipe pumpout condenser water to an open sight
drain. Check for field-supplied shutoff valves and
controls as specified in job data.

Be sure that refrigerant relief valves are piped to
the outdoors in compliance with ANSI/ ASHRAE
15-1978 Safety Code for Mechanical Refrigeration
and applicable local safety codes. Piping connec-
tions must allow access to valve mechanism for
periodic inspection.

Check that air is properly supplied to pneumatic
thermostat (Fig. 5) electro-pneumatic relay (Fig. 11)
and pneumatic vane actuator (Fig.6) on pneu-
matically controlled machines.

Inspect Wiring

I. Examine wiring for conformance to job wiring
diagrams and to all applicable electrical codes.

2. On low voltage compressors (600 v or less) con-
nect voltmeler across power wires to compres-
sor starter and measurc voltage. Compare
reading with voltage rating on compressor and
starter namcplates.

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 required
for refrigeration machine control. Check Job
Data drawings.

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

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

—




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

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

. Check that customer-contractor has verified
proper operation of waler pumps and cooling
tower fan.

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

a.  Open starter main disconnect switch.

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

Six-lead motor — Tic 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 cach
pair while grounding the third pair.
Three-lead motor — Tie terminals, 1, 2 and
3 together and test between group and
ground.

c. Divide the 60-second resistance reading by

the 10-second reading. The ratio, or polar-
ization index, must be 1.5 to 1 or higher.
Both the 10-second and the 60-second
reading must be at least 50 megohms.
If the readings arc unsatisfactory, repeat
the test at the motor with the power leads
disconnected. Satisfaclory readings in this
second test indicate that the faull 1s in the
power leads.

Check Starter — Open the main disconnect and

check starter.

1. Remove contactor arc chutes. Be sure that
contactors move freely and that shipping string
has been removed. Replace arc chutes.

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 petroleum jelly to
magnet surfaces and then wipe it off. If starter
has been in a dusty atmosphere, vacuum clean
the cabinel and wipe with 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 [rame near relays.
Use only dashpot oil supplied with starter. Do
not substirute. Overload relays are factory set
for 108% of motor full load amperage. Re-
setting is not normally required, nor is it
recommended excepl by a qualified electrical
shop.

(s8]
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Check transfer timer for proper setting. Starter
timers have adjustable range of 10 seconds to 1
minule and are factory set at 30 seconds.

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

Lubrication — Size 4 compressors are charged with
approximately 15 gallons of oil, and size 5 com-
pressors with approximately 20 gallons. The oil
should be visible in the lower sight glass (item 7,
Fig. 1). If additional oil is required, it must mecl
Carricr’s specification for centrifugal compressor
usage as described in the section, Change Qil and
01l Filter.

Charge the oil thru the oil charging valve on the
compressor (item 32, Fig. 1),

Be sure that the hand valve on the oil line near
the oil filter(s) (item 31, Fig. 1) is fully open
before operating the compressor,

Oil Heater — Energize the oil heater some hours
before start-up to minimize oil-refrigerant absorp-
tion. The light on the heater cover indicates
whether the hcaler is energized. The oil heater
thermostat is set to mainlain a temperature of
140-145 F at shutdown. Adjust if required.

Refrigerant Charging — The full refrigerant charge
is shipped in the |9FA integral storage tank. The
exact charge varies with machine components and
design conditions and must therefore be found in
the individual job specifications., An approximate
charge may be determined by adding the cooler
charge to the condenser-economizer charge listed
in Table 3.

To prepare the machine for operation, the
charge must be transferred from the storage tank
to the machine. Refer to Pumpout Procedures for
transfer method.

Refrigerant may be added at the storage tank
thru valve 10 (item 3, Fig. 1). In this case, the
added refrigerant must be pumped into the
machine thru the pumpout unit.

Refrigerant may also be added directly into the
cooler thru the 3/8-in. FPT tee at valve 1, if
desirced. In this case, carefully observe the warning
below.

WARNING: ‘At pressures below those listed in
Table 1, liquid refrigerant flashes into gas and
~ may’ cause tube frecze-up. Run water pumps
| and charge refrigerant as a gas until cooler
| pressure rises above the Table 1 value.

NOTE: Service wvalve 9 (item 33, Fig. 1) is
equipped with a dip tube lor checking refrigerant
level. Liquid blowoff when valve is opened in-
dicates that storage tank contains more than
permissible amount of refrigerant.
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Table 3 - Typical Refrigerant Charges

COOQLER CHARGE COND-ECON CHARGE
SIZE | Kb)t | ASSEMBLY | | -
17FA™ R-500 | R-12 | 17FA* | R-500! R-12

10 | 360 | iy | 10 P730 | 81
11 430 440 | 11 v J30 815
12 450 480 | 12 poS25 1 BIO
14 590 630 | 14 I B35 ¢ 934
15 620 [sfsl8) 12 L B30 Q30
16 £50 G35 16 B30 | 925
18 735 785 | 18 | 9s5 | 10858
19 Bi5 | 870 | 19 L P65 | 1080
20 %75 | 1035 20 1170 | 1305
21 %5 | 104G 21 1160 | 1295
22 1150 | 1175 22 1155 § 1270
24 260 | 1540 24 1300 ¢ 1450
25 1235 | 1375 25 12%0 | 1440
26 1330 | 1415 26 1235 1435
27 1575 | 1675 27 1490 | 1665
28 1620 | 1725 28 1485 | 1680
29 675 1780 |29 | 1430 1 1850
41 |

42 |

44 i |

45 1 |

45 E |

48 5 !

49 ]

50 i

51 i H

52 | i

54 |

55 i s

56 | i

57 | |

58 [ I

» ! j

*ldentify Cooler and Condenser-Economize- size by first € cigits

of vessel assembly number cn Machine ldentification Plats

ec. JFFAIOGE404

+Comp ete machine charge is the sum ol cooler charge glus

condenser-economizer charga,

Check Safety Control Operation — See wiring label
on control center door for location of clectrical
terminals. As the following checks are made, control
panel lights should appear as indicated.

d0 - OFF B

1. Open main disconnect (all
power off to starter and con-
trols). Disconnect main motor
leads in starter.

Q
Zz

M- 0O

START

LIL FUrME
FOWER

LAFETY CIKZUIT
L0AD RECYCLE
FROCRAM TIMER

111

miminiu}l

2. Provide control circuit power O onsToR
. ’ . | sTarT
from scparate 1135-volt source. Ol oL eunie
- HIWER
L | SAFETY CIRCUIT
Tl LoAD HLOYECLL
| PROGRaW TIMEF
3. Press ON-STOP button (light DN STOP
goes on). If SAFETY CIR- i
CUIT light does not go on, POWER

SAFETY CIRCUIT
LOAD RECYCLE
PROGRAM TIMES

check resets on condenser
high-pressure safety, low-
refrigerant temperature safe-
ty, bearing and motor high-temperature circuit
breakers (on some machines), and compressor
overloads in starter. Check 3-amp fuse in control
center.

N

10.
11.

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

If both lights go on, manually trip and rescl
motor and bearing high-temperature circuit
breakers (Control Design 1, Fig. 7), compressor
motor overloads in starter, and low-refrigerant
temperature cutout to be sure they cut off the
safety light. Tripping the chilled water recycle
switch culs off the LOAD RECYCLE light only.

from control center terminal

@ to terminal .

on).

. Press OIL PUMP button for

several seconds. Pump should
raise oil pressure to 25-30 psi
differential on oil pressure
gage on machine control
panel. SAFETY CIRCUIT and

[N Inis] |

. Press ON-STOP button (light "“fr;r
goes out). Detach and tag end CIL PURF
of brown striped wirc running L

LOAD RECYCLE
PROGRAMTIMER

. Start chilled water and con- ONSTOR
denser water pumps. Press i
ON-STOP button (light goes POWES

SAFETY CIRCUIT
LOAD HECYCLL
PROGHAAM TIMER

BT

DI PLIKE
POWER

SAFLTY CIRcunT
LOAD RECYCZLE
PROGEAM TIMER

LOAD RECYCLE lights should go on. If pump
starts but there is no pressure, reverse any 2 of 3

power leads Lo change pump rotation.

should go out.

denser water pumps. SAFETY
CIRCUIT and LOAD RE-
CYCLE lights should go out

. Release OIL PUMP button. /M) ovs1or
SAFETY CIRCUIT light and e
LOAD RECYCLE light POWER

SAFETY CIRCUT

LOAD RECYCLE
PHOGHAM TIMER

. With OIL PUMP button de- NS TOF
pressed, alternately stop and b A
restart chilled waler and con- AOWEFR

FAFETY CIRCIT
10ATT RECYCLE
PEOGRAM TIMER

as each pump stops. Continuous operation of oil

puImp is unnecessary.

out). Replace tagged wire on

terminal @ 3

[N 1

. Shut off water pumps. Re- Of ovsior
lease OIL PUMP button. Press 2 A
ON-STOP hutton (light goes POWER

SAFCTY CHRCLIT
LOALD RECYCLE
PROGRAM TIMEH

Start cooler and condenscr water pumps.

Press ON-STOP button (light ON-STOP
START

goes on). [ euUMe
POWER

RASETY CIECUIT
LOAD RECYCLE
FHOGHAM TIMER




L

12. Press machine START button QU ETOR
{motor leads disconnected). & ks
POWER

SAFFTY CImCo
LOAD RECYCLE

PRGN R

13. Oil pump starts within 30 ON-ETOR
START
seconds. QN FUMP
POWER
SACETY TIRCLIT
| LOAD IECYCLE
PHUGHAN TIMEFR
14. Compressor motor start con- | oasTOR
tacts close 30 seconds later. o
Starter transfers to its rtun POWER

condition 30} to 60 seconds
alter starter is enereized.

SAFETY CIRCUIT
LOAD RFCYCLL
FROGEAM TIMNER

I5. Open oil pump main dis- oK 5TOP
d START

connect. Compressor maotor L G
POWER

l6.

18.

starter must de-energize. OIL
PUMP light remains on for
approximately 30 seconds.

OIL PUMP light goes aut.

. Close oil pump disconnect, In

approximately 15 minutes the
program timer completes the
antirecycle portion of ils
cycle and machine is ready to
restart.

Remove all power.
Restore power.

Reconnect

UNL LI

SAFFTY CHicun
LOAD RECYCLE
FRIGRAM | 1WMLH

CRCETOR

START

T Posen
POWER

SAFETY ZIRCUIT
LOAD JECYOLE
FROGRAN TIMER

ON-STO

il 3START

Q1L PUMP
FOWER

LARETY CIHOUT
_OAD FECYCLF
PRROGAAM TIMER

motor leads.

Check Air Supply (Pneumatic Controls Only) — Be
sure that pneumatic temperature controller on cooler
end flange (Fig. 5) and clectro-pneumatic relay in
machine control center (Fig. 11) are supplied with 25

psi

job

clean dry air.

The guide vane actuator air supply (Fig. 6) should
be within a 35 - 90 psi range. Optional controls such
as a hot gas bypass may also require air; check your

data.

Check Safety Control Settings {Table 4} — With
the exception of the chilled water low temperature
cutoul and recycle switch (item 1, Table 4) these
controls are most conveniently checked with
machine off and unishell pressure at O psig. I
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.

9

CHILLED WATER

END)

Fig. 5 — Field Connection to Pneumatic
Thermostat

: rat AT
o Fig. 6 — Pneumatic Connections to Guide
Vane Actuator

yonitor chilled water tem-

tube freeze-up. Protection

ety controls cannot be assumed until all
‘been confirmed. .

Follow the procedures given in Table 4.



Table 4 — Setting Safety Controls

SAFETY OR CONTROL DEVICE

1. Chilled Water Low-Temperature Cutout and
Recycle Switch (Fig. 5}

]

D

RECOMMENDED SETTING

This switch must break ahead of the refrigerant
low-temperature cutout or machine will not re-
cycle automatically.

Water Chilling Duty — Set switch at 5 degrees
below design leaving water temperature or 37 F,
whichever is higher.

Brine Chilling Duty — Set switch to open at 5
degrees below leaving brine temperature.,

Switch should reclose automatically at 10 F above
selected cutout point.

2. Refrigerant Low-Temperature Cutout

3. Condenser High-Pressure Cutout {Fig. B)

TET

4, Low Oil Pressure Cutout (Fig. 8}

RESERVOIR TERMINAL

PRESSURE —— f <BLOCK
RANGE DIAL i 3
ADJUSTMENT ‘

0IL
PRESSURE
DIFFERENTIAL

S

.

Switch is located on cooler support plate near
thermowell.

Water Chilling Duty — Set switch to cut out at
33 F or one degree below design refrigerant tem-
perature, whichever is lower. Do not permit chilled
water temperature to drop below 33 F,

Brine Chilling Duty — Set switch to cut out at
brine freezing temperature or 5 degrees below
suction temperature, whichever is higher.

Condenser high-pressure cutout should shut down
machine when condenser pressure exceeds 220+ 5
psig. Switch can be manually reset at approxi-
mately 185 — 192 psig. Isolate switch and check
with metered supply of air.

Low oil differential pressure switch should open
when pressure difference between oil supply and
oil reservoir becomes less than 13 £ 1 psi. Switch
should close when pressure difference rteaches
17 + 1 psi. Isolate switch and check with metered
supply of air.




Table 4 — Setting Safety Controls (cont)

SAFETY OR CONTROL DEVICE RECOMMENDED SETTING
+ 5, il Heater Thermostat (Fig. 1) Set thermostat to maintain minimum 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
ADJUSTING SCREW by SOF.
{SEE NOTE)
LOCKING SCREW —
6. Pumpout Compressor Hi-Pressurestat (Fig. 19) Swilch located in pumpout control box. Pumpout
o compressor hi-pressurestat should shut off pump-
out compressor when compressor discharge
pressure exceeds 161 £ 5 psi. Reset is aulomatic at
o 130 = Op'ﬂ
l" »a--:..""..%
~
INITIAL START-UP reversing any 2 of the 3 power leads entering the
Prepare Machine for Initial Start-Up — Follow ztitrli}:.nr Recheck rotation after taking corrective
procedures described in the Operating Instructions ) . . .
section under Prepare Machine for Start-Up, page The program timer prevents rapid recycling of
15. the compressor and allows restart 15 minutes after
o . . stop.
Initial Start-Up — Before operating the machine for P
any length of time, check compressor rotation and
operation as [ollows:
On machine with clectronic capacity control,
set the capacity control switch (item 2, Fig. 8) at
HOLD position.
On machine with pneumatic control, turn off
supply air to chilled water (emperature controller
and guide vane actuator.
Follow the Start Machine procedurcs on page
16. As the compressor motor shaft l)cgins to turn, Fig_ T - checking Compresmr Rotation
check for clockwise rotation (Fig. 7) al (rans-
mission cover or motor end bell sight glass. Let
compressor come up to speed and note oil Set Operating Controls — Electronic
differential pressure on control center gage; differ- MOTOR CURRENT CALIBRATION (Electronic
ential should be 20 -30 psi. Capacity Control)
Press machine ON-STOP button after com- 1. Establish a steady motor current value for this
— pressor has reached operating speed. Listen for any calibration. Open guide vanes manually (capac-
unusual sounds from compressor as it coasts to a ity control at INC) until full load current is
stop. Confirm clockwise rotation as compressor reached. Motor current calibration (Fig. 9)
cousts to a stop. may need lo be turned counterclockwise to
If rotation is not clockwise, correct the condi- permit vanes to open further. Do not exceed
tion. Electric motor rotation can be reversed by 105% of nameplate jull load amperes.
11

M—
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CONTROL DESIGN 1

CONTROL DESIGN 2

= Moter Current Calibration 6 — Fleetrical Demand Contrel 11 = Cycling Limer

- Capacity Contrel Swilch 7 — Tnermostar (Chilled Water) 12 = Maotor Temnp Sensor Module

— Bearing High-Termp Cutout 8 = Throttle Range Adjustimenl 13 = Bearing Temp Sensor Module

~ Moior High-Temp Cutcut & — Cond High-Pressure Cutcur 14 - Bearing Overtemperature Indizatns
— Program Timer 10 — Low Qi Pressure Cutout 15 = Motor Overtemperature Indicator

Fig. 8 — Typical 19FA Electronic Control Centers

Il system load is sufficient to maintain full
load current for a period of time, calibrate at
this condition. With small loads, pull down to
and maintain design leaving chilled water
temperature (capacity control at HOLD) and
calibrate at this condition.

Measure molor current at selected condition.
Determine its percentage of full load motor
current.

. Use this percentage ligure to set the electrical

demand adjustment (Fig. 9) per the following
table:

Percant of Full
Load Motor Current

Electrical Demand
Adjustment Setting

105
85 or above
65 10 B4
45 to 64

below 45

e
802
608
40%,
Control cunnel be
calibrared

. Slowly

. Turn the motor current calibration adjustment

fully clockwise. Guide vanes will close parl way.

. Turn the thermostat adjustment (Fig. 9) to

COOLER (fully counterclockwise).

Set capacity control at INC position.

turn the motor current calibration
counterclockwise. Allow the guide vanes lo
open until molor current reaches 5% above the
electrical demand setting.

NOTL: There is a time lag of several seconds
due to feedback capacitance in the motor
current circuit. When the motor current
calibration setting is adjusted, allow for this
time lag.

. Check the foregoing motor current calibrations

with machine under automatic control as

follows:

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

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

9. If control was calibrated at less than 100%
load, turn electrical demand adjustment sclling
to 100%. Control is now automatically cali-
brated for 100% full load current.

10. If control cannot be calibrated with above
procedure, check voltage signal from signal
resistor in starter. At 1007% 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 sel point (Fig.
9) override the capacity control setting. If the
capacity control knob is in the INC position, the
guide vanes will stop opening. With the knob in
any ol the other positions, the vanes will close as
needed.

The motor current limiting circuit operates in 2
steps.

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

If the motor current is reduced to 98% or
below, control again operates in response to chilled
waler temperature.

The clectrical demand adjustment permits Lhe
aperator Lo sct the maximum current drawn by the
molor and thus minimize the electrical demand
rate during off-season operation.

CHILLED WATER CALIBRATION (Electronic

Controls)

1. Turn throttle runge adjustment (Fig. 9) fully
clockwise.

2. Turn chilled water thermostat until design
chilled water temperature is maintained. Mark
thermostat at this position. If capacity control
vanes hunt, turn throttle range adjustment
counterclockwise in small increments until
hunting ceases. Chilled water thermostat may
require resetting.
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I2SMEDUTOE CAPACINY CONTROL
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Fig. 9 — Capacity Control Module
{Electronic Cantrol)

Set Operating Controls — Pneumatic

Calibration:

1. Turn thermostat dial unlil control air registers

15 psi.

Operate muachine to reach design chilled water

temperature at design load. Maintain 15 psi

control air during pulldown by adjusting ther-

moslat dial as required.

3. On reaching design chilled water temperature,
turn dial until control air pressure holds
machine at design conditions.

[

= 4, Hold set-point adjusting screw stationary within

the dial post, loosen dial retaining screws and
set the thermostat dial at design chilled water
lemperature. Retighten dial retaining screws.
Completion:
If vane hunting occurs, move sensitivity slider away
from DA. Sensitivity decreascs as slider is moved
from 5 psifF to the lower limit of 0.1 psifl.

ELECTRO-PNEUMATIC RELAY

LOCKNUTS SENSITIVITY SCREW

SET POINT SCREW

INSTRUMENT

SUPPLY L. _CONTROL AIR
. AIR #”{QUTPUT)

Fig. 11 — Electro-Pneumatic Relay

This control is factory. calibrated to provide a
linear output signal of 3 psiat 6 volts d- to 18 psi
al 15 volts d-c. Field recalibration should not be
necessary.

If calibration is required:

1. Establish 15 volt d-c input with 25 psi supply

1 — Set-poirt Adjusting Scraw 5 — Supply Air Connections dair.
2 ihtmoaatbial £ Gahvha e Gaga 2. Turn sensitivity screw to obtain 18 psi or higher
3 — Sensitivity Slider 7 = Control Air Connections : t
4 — Supply Air Pressure Gage 8 — Dial Betaining Scrow (2) ] UUFDU : )
N Fig. 10 — Pneumatic Thermostat, Less Cover 3. Adjust setpoint screw, if required, to set output

at 18 £ ¥ psi.

4. Reduce input to 6 volts. Qutput should be
3+4 psi. If low, turn sensitivity screw care-
fully clockwise. 1f high, turn screw counter-

~

Preparation:

1. Provide 25 psi supply air for thermostat.

2. Loosen Allen setscrew in sensitivity slider and clockwise.
move slider halfway between midpoint and DA. 5. Recheck output al 15 volts. Repeat steps 3 and
Retighten screw. 4 if necessary.
13




DEMAND LIMIT CONTROLLER

CALIBRATION
ADJUSTMENT

BAND WIDTH
DIAL

o LOAD DIAL TERMINAL

BOARD
{HIDDEN)

Fig. 12 — Demand Limit Controller

Set % load dial at 100%.

Set band width dial at 3.

Turn calibration adjustment screw fully clock-
wisce.

4. QOperate machine at 100% FLA by adjusting
dial on chilled water thermostat.

Turn calibration adjustment screw counter-
clockwise until guide vanes just begin to close.
6. If hunting occurs, increase band width and

repeat steps 4 and 5.

If control cannot be calibrated wilh above
procedure, check voltage signal from resistor in
starter. At 100% full load, voltage between termi-
nals 23 and 24 inside control center must be
3.0+ 0.1 volts. If not in this range, check sizing of
resistor in starter,

GUIDE VANE ACTUATOR STROKE (Pneumatic)
(Fig. 6)
Supply:
1. 115 volt control

terminal ;

2. Clean dry air at 35-90 psi to supply air
regulator. Supply air regulator is factory set at
35 psi. If required, adjust fo maintain 35 t 1 psi.

W b e

h

power to control center

For test purposes, increase the rate of actuator
stroke by turning the speed control adjusting screw
fully counterclockwise. Then vary the instrument
air pressure from the pneumatic thermostat (Hig.
10). Guide vanes should begin to open at 3 £V: psig
and should be [ully open at 15 %4 psig. Actuator
should stroke smoothly without binding. Refer
also to the section Checking Guide Vane Linkage.

After checking the stroke, resct the speed
control as follows:

. Set instrument air at 3 psi to close vanes.

2. Turn speed control adjusting screw clockwise in

increments while applying 15 psi instrument air.

-

3. Repeat steps 1 and 2 until full stroke (close to
open) requires approximately 2 - 3 minutes.
NOTE: If test or adjustment is started with O psig
pressure in the dashpot, approximately 2 minutes

will be required to pressurize the dashpot.

Check Machine Operating Condition — Be sure that
machine temperatures, pressurcs. water flow, oil
and refrigerant levels indicale that the system is
functioning normally. For speciflic pressures and
temperatures, refer to Check Running System in
the Operating Instructions section and examine
your job data.

Trim Refrigerant Charge — I[ it becomes necessary
to adjust the refrigerant charge to obtain optimum
machine performance, operate the machine at
design load and then add or remove refrigerant
slowly until the difference between leaving chilled
water temperature and the cooler refrigerant tem-
perature reaches design conditions or becomes a
minimum. Do not overcharge.

Refrigerant may be added ecither thru the
storage tank or directly into the machine as
described in the section entitled, Refrigerant

Charging.

To remove any excess refrigerant, follow Pump-
out Procedure, steps l-a thru 1-d of TRANSFER
REFRIGERANT FROM MACHINE TO STOR-
AGLE TANK (page 18).

CALIBRATE OPTIONAL CONTROLS
(1f Supplied)

- Lead-Lag Control Calibration — Establish a stcady

cooling load for this operation.
1. Supply main and control power to each chiller
and energize lead-lag separate source.
2. Place all lead-lag ON-OI'F switches in OFF
position (light out).
3. Set lead chiller selector switch at MAN.

4. Energize cach chiller control circuit by press-

ing ON-STOP and START buttons at each
control center.
5. Press chiller no. 1 ON-OFF switch (light goes

on) on lead-lag panel; chiller no. 1 starts.

6. Operate chiller no. | manually by means of the
capacily control module in machine control
center. Calibrute the module as described in
the previous section, Set Operating Controls.
Adjusl us required to obtain design leaving
system temperature,

. Press chiller no. 1 ON-OFF switch at lead-lag
panel (light goes out); chiller no. 1 stops.

8. Press chiller no. 2 ON-OFF switch (light goes

on); chiller starts.

9. Repeat step 6 with chiller no. 2.

Procedure is now complete for parallel ma-
chines or serics machines with a common
control point.

-




For series machines with a splil conlrol point,
continue calibration as follows (at least 75% of
system load must be available):

10. Press chiller no. | ON-OFF swilch at lead-lag
panel (light goes on); chiller no. 1 starts.

11. After chiller no. 1 starts. press chiller no. 2
ON-OFF switch (light goes on): chiller no, 2
slarts.

[2. Remove plug button on lead-lag panel and
adjust set-point potentiometer until chiller

no. 2 operates at the sclected intermachine
temperature [or series operation. A clockwise
turn raises scl point temperature: counter-
clockwise turn lowers sct point.

13, Shut down machines by pressing ON-OFF
switches on lead-lag panel. Subsequent start or
stop can be made by pressing the single
ON-OFI" switch on the left side of the lead-
lag panel.

Remote Thermostat Calibration

1. Turn throttle range adjustment in
control center fully clackwise. (Fig. 9)

machine

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

3. Start machine.

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

5. Adjust remote thermostal for desired chilled

water temperature. If guide vanes hunt, turn
throttle range adjustment counterclockwise in
small increments until hunting ceases. Remote
thermostat may require resetling.

INSTRUCT THE CUSTOMER OPERATOR

Be sure the operator understands all operating and
maintenance procedures, Point out the various
machine parts and explain their function as part of
the complete system.

Cooler-Condenser-Economizer — float chambers,
sight glasses or level controls, thermowells, relief
valves, refrigerant charging valve, safety switch
locations, gage and control connections, water
boxes and tubes.

Storage Tank — transfer valves and pumpout
system, retrigerant charging procedurc, relief
valves.

Motor-Compressor Assembly — guide vane actu-

ator, ftransmission, motor cocling system, in-
spection covers, terminal boxes.
Motor-Compressor Lubrication System — Oil

pump, coolers, filters, oil cooler solenoid valve,
plug valve, oil heater, thermostat, temperature
gages, oil charge and specification, oil level, tem-
perature and pressure, oil fill connections.

Control System — indicator lights, gages. adjust-
ment of operating and safety controls {manual

reset and auto.). auxiliary and special controls,
salety precautions with electrical equipment.
Auxiliary Equipment — starters. pumps, cooling
tower. water valves, vents and drains,

Review Maintenance Procedures — scheduled.
extended shutdown, importance of log sheet.
importance ol waler treatment.

Check Operator Knowledge — startstop pro-
cedures, salety and operating controls, trouble-
shooting.

Safety Devices and Procedures — clectrical dis-
connectls, reliel valve maintenance. handling of
refrigerant.

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 refrigerant, oil and

water.

Protect system from damage during shutdown.

A

Prepare Machine for Start-Up — Before starting

machine, be sure that:

1. Power is on to main starter, oil pump starler,

water pumps and tower fan. oil heater and

machine control circuit.

Cooling tower water is at proper level.

Machine is charged with refrigerant.

Oil is visible in reservoir sighl glass.

Oil reservoir temperature is 140 - 150 F, with

oil healer energized.

6. Oil cooler plug valve (Fig. 13) is partially open.

7. Valves in chilled water and condenser water
circuits are open and waler is <circulating
properly. Do rat run water having temperatyre
over 1(0F thru cooler. Refrigerant over-
pressure may result, with loss of refrigerant
thru tie relief valves.

8. Air supply to pneumatic controls is adequatc.

9. Valve in oil filter line (item 1, Fig. 17) is fully

LI R SN PR )

open.




Start Machine

1. Energize main circuit breaker.

2. Start water pumps and cooling towcer fun (if not
automatic).

3. Press ON-STOP
center,

4. Press machine START switch.

a. Oil pump starts within 30 seconds. If
PROGRAM TIMER light is on, oil pump
will start within 15 minutes.

b. Compressor starts approximalcely 30 seconds
after oil pump: program timer stops (light
goes out).

Check Running System — After compressor
reaches stable operation, operator should observe
the following conditions of normal operation:

Oil reservoir temperature . . . . ... 140-150 F

Bearing oil return temperature . . . 170 F max

Oillevel .. ... .......... Visible at lower

sight glass

Oil coaler water . ... ... Visible at open drain

Condenser leaving water . .. .. ... Over 55 F

Cooler temperalure } Refer to selected

Condenser temperature design conditions

NOTL: 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 (Fig. 9 and 12) can be adjusted to

avoid a high demand charge for the short period of

full capacity operation.

Stop Machine

1. Press ON-STOP switch (compressor stops).

2. Stop waler pumps and cooling tower fan (if not
automnatic).

switch at machine conirol

..

Oil pump stops in approximately 40 seconds.
4. Machinc may be restarted in approximately 15
minutes.

Should machine fail to stop, first close the
guide vanes: then pull main circuit breaker. Do not
attempt to stop machine by opening an isolaling
knife switch, Electrical arcing and serious injury
may result, DO NOT restart machine until mal-
Sfunction is located and corrected.

On machines with electronic capacity control,
close the guide vancs by turning capacity control
switch (I'ig. 8) to DEC (decrease).

On machines with pneumatic control, close the
vanes by turning the chilled water thermostal
(Fig. 9) to a high setting.

After Limited Shutdown — No special operations
should be neccessary. Follow the regular pre-
liminary checks and starting procedures.

Extended Shutdown — Reflrigerant 12 or 500
should be transferrcd into the muchine storage
tank (see Pumpout Procedures) in order to reduce
machine pressure. Maintain a holding charge of §
to 10 Ibs to prevent air leakage into the machine.

If freezing temperatures are likely to occur in
the machine area, drain the chilled water, con-
denser watcr, oil cooler and pumpout condenser
water circuits to avoid freeze-up. Clear the oil
cooler lines with air after removing drain plug.
Keep water box drains open.

Leave the oil charge in the machine, with the
oil heater (item 1, Fig. 1) energized to maintain a
minimum oil temperature of 140 I,

After Extended Shutdown — Be sure that water
system drains are closed. It may be advisable (o
flush water circuits Lo remove any soft rust which
may have formed.

Check cooler gage, If (after adjusting for
changes in ambient temperature) any loss in
holding charge is indicated, check for refrigerant
leakage. See Check Machine Tightness, page 3.

Recharge machine by transferring retrigerant
charge from the storage tank as described in
Pumpout Procedures, page 7. Observe freeze-up
precautions,

Carcfully make all regular preliminary and
running system checks.

Cold Weather Operation — When entering con-
denser water temperature drops very low (55 F
minimum), cycle the cooling tower fans oftf to
keep the temperature up. Piping may also be
arranged lo automatically or manually bypass the
cooling tower.

Manual Operation — The capacity control swilch
(Fig. 9) allows the operator to change lcaving
chilled water temperature without altering the
automatic temperature control settings.

Manual control is useful in checking control
operation and safety cutout peints. overcooling the
building prior to u heavy load, or for controlling
the maching in an emergency.

ELECTRONIC CONTROL -~ Turn the capacity
control switch to DEC (decrease) Lo close the guide
vanes, decrease machine capacity and increase
water tcmperature. The HOLD posilion 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 or above motor full
load amperage, and chilled water temperature
below the thermostat set point prevent the
machine from responding to an INC signal.

PNEUMATIC CONTROL Pneumatically con-
trolled machines normally have no method for
independent manual control. [lowever, similar
effects are obtained by manually resetting the
air-operated chilled water thermostat to a new
control point.

Refrigeration Log — The Carrier log for 19FA
hermetic centrifugal machines provides a con-
venient check list for routine inspection and
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DATE

REFRIGERATION LOG CARRIER 19E/F HERMETIC CENTRIFUGAL REFRIGERATION MACHINE

PLANT MACHIKNE SERIAL MO MACHINE SIZE REFRIGERANT TYPE,
COOLER CONDENSER COMPRESSOR DEMYDRATOR
LA
HO Pressin 3G Press In
GPM_____ GPM on
H20 Press Out =30 Press Out _ — e
| Wit ] Water 5
T.mu'l‘l[ul" E J_Temneralure w w - u_g
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.
FEMARKS: Indhcale shul-tdowns on afety contich, vepans crade, oil o0 added or . air and waler ddined from denydrator. Include amounts.
E SOGE207 *3)
Fig. 14 — Refrigeration Log
maintenance, and forms & conlinuing record of Loosen the compressor hold-down bolts to

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. 14. Full size
(8% x 11 in.) sheets can be obtained thru vour
Carrier representative. Specify the form number in
the lower left corner of the sheet.

PUMPOUT PROCEDURES

Preparation — If the machine is equipped with a
pumpout unit, use the following procedures for
refrigerant transfer or machine evacuation. Valves
are identified by the item numbers shown in Fig. 1
and 16. The letter C in the valve condition
diagrams indicates a closed valve.

OPERATING THE PUMPOUT COMPRESSOR —
Be sure that both the suction and the discharge
service valves are open (backscated) during oper-
ation. Rotate the valve stem [ully counterclockwise
to open. Frontseating the valve closes off the
refrigerant line and opens the gage port to com-
Pressor pressure,

17

allow free spring travel.

Open the refrigerant inlet valve (Fig. 15) on the
pumpout condenser,

0Oil should be visible in the compressor sight
glass under all conditions of operation and at
shutdown. If oil is low, add as described under

Pumpout System Maintenance.

Pumpout control wiring is shown schematically
in the Pumpout Unit Controls section.

To read refrigerant pressure during pumpout or
leak testing:

I. The cooler gage on the machine control center
is suitable for determining refrigerant-side pres-
sure or low (soft) vacuum. for evacuation or
dehvdration, however, use a high quality vace-
uum gage or manometer fo ensiure the desired
range and accuracy.

2. To determine storage tank pressure. attach an
accurate gage (30'-0-200 psi range recom-
mended) to the 1/2-in. flare connection on vent
valve 9 (Fig. 16).

3. If only machine pressure (cooler, condenser,

economizer and compressor) is desired. attach
gage or manometer fo the tee at valve 1 (Fig. 16).
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Pumpout Operation

TRANSFER REFRIGERANT FROM STORAGE
TANK TO MACHINE (Fig. 16)
1. Equalize refrigerant pressure;
a. Be sure that pumpoul venl valve 8 is closed.
b. Close valves 2, 4 and 5.
¢. Openvalves 1, 3 and 6.

VALVE |[1]2|3]| 4|5|6[7 |8
CONDITION [ c|cC c|C

d. Turn on machine water pumps.
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.. gradually increasing
machine pressure to 45 psig. Feed refrig-
erant stowly to prevent tube freeze-up.

Open valve 5 fully and open liquid line valve
7 until refrigerant pressure equalizes.

VALVE |1] 2|3 ]a|s|6|7 |8
CONDITION c c c

Transfer remaining refrigerant:

a.
b.

J.

k.

L

. Open valves 2 and 5.

Close valve 5.
Open valve 4.

VALVE |1 |23 (4|5 1|6 |7 |8
CONDITION c c c

Turn off machine water pumps and be sure
that pumpout condenser water is off.

Turn on pumpout compressor to push liquid
out of storage tanks.

Close liquid line valve 7,

Turn off pumpout compressor.

VALVE |1]2 [3 |4 [5[6|7 |8
CONDITION Cc c cC|C

Close valves 3 and 4.

VALVE [1]2 |3 |4 |5|6 |7 |8
CONDITION C |C c|C

Turn on pumpout condenser water.

Run pumpoul compressor until storage tank
pressure reaches 5 psig (0 psig if repairing).
Turn off pumpout compressor.

Close valves 1, 2, 5 and 6.

m. Turn off pumpout condenser water.

VALVE |1| 2 |3|4|5]|6]/7]|8
CONDITION |C|C |C|C|C|C|C|C

TRANSFER REFRIGERANT FROM MACHINE
TO STORAGE TANK (Fig. 16).
Equalize refrigerant pressure:

1.

(%]

a.

Be sure that vent valves 8 and 9, charging
valve 10 and transfer valve 7 are closed.

b. Close valves 2,4 and 5.

Open valves 1, 3 and 6.

VALVE |1| 2|3 |4|5]|6]| 7] 8
CONDITION Cc clcC clcC

. Open valve 5 and liquid line valve 7 to allow

liguid refrigerant to drain by gravity into
storage tank.

-1
o
-2
~
w

VALVE |1]| 2 |3
CONDITION C C c

Transfer remaining liquid:

d.

b.

C.

Be sure that pumpout condenser water is
off.
Close valve 3
Open valve 2.

vave (1] 2 [3[4a|5]6]|7]|8
CONDITION clec c




d. Run pumpout compressor for 30 minutes;
then close valve 7.

vaLve (1] 2{ 3la|s]6|7]s
CONDITION cle le|e

e. Turn off pumpout condenser.
3. Remove any entrapped refrigerant:
a. Run cooler and condenscr water pumps.
Close valves 2 and 5.
¢. Turn on pumpout condenser water (machine
water pumpsalso running).
d. Open valves 3 and 4.

=

VALVE [1]| 2| 3| 4| 5|6] 7| 8
CONDITION S c clc

e. Run pumpout compressor until machine
pressure reaches 35 psig. then shut it off.
Warm condenser water will boil off any
entrapped liquid refrigerant and machine
pressure will rise.

f. When pressure rises 5 psi, turn on pumpout
compressor until machine pressure drops
to 35 psig. Turn off compressor and allow
pressurce to risc again 5 psi. Rcpeat until
pressure no longer increases; then pump out
until machine reaches 0 psig.

g. Close valves 1, 3, 4 and 6.
vaLve [ 1| 2] 3| alss|6|[7]8

conpiTion [c |ece|e|elelec]c

h. Turn off pumpout condenser water and
machine water pumps.
4. Establish vacuum for service:
Machine may be opened for service at 0 psig
(condition at step 3-h above). To conserve
refrigerant, it may be desirable to operate
pumpoul compressor until machine pressure is
reduced to 22 in. Hg vac, ref 30-in. bar. (4 psia)
in step 3-f.

EVACUATE REFRIGERATION MACHINE

l. Vent pressurizing gas (nitrogen or dry air) to
atmosphere thru valve 11 on condenser (Fig.
16) until machine pressure reaches approx-
imately O psig. Then close valve 11.

With pumpout condenser water

=

move flare cap and | gragk!
refrigerant slowiy to avoid Jreeze-up of prmp-
wiel condenser water.

VALVE| 1| 2[ 3| 4|5|86| 7|8
conpiTion| clc|c|cfcfc|c

3. Turn off pumpout condenser water.

4. Open valve 3.

VALVE| 1| 2|3| 4|5 |6| 7|8
CONDITION | C| C cljc|c|cC

5. Operate pumpout compressor until manometer
reads 20 in. Hg vac, ref 30-in. bar. (2 psia).
6. Close valve 3.

VALVE |1 2| 3| 4]5
CONDITION |C|C|C|cCc|cCc|c]¢c

@
~
]

7. Shut off pumpout compressor.
8. Close vent valve 8 and replace flare cap.

VALVE |[1|2|3|a|5|6 |7 |8
CONDITION |C|C|C|C|C|C|C|C

EVACUATLE STORAGLE TANK

1. If lank is under pressure, venl pressurizing gas
(nitrogen or dry air) to atmosphere thru valve 9
unlil tank pressure reaches approximately 0
psig. Close valve 9.

[

Turn on pumpout condenser water,

3. Remove flare cap and crack open valve 8.
Vent refrigerant slowly to avoid freeze-up of
condenser water.

e |
o

VALVE | 1] 2| 3] 4| 5] 6
CONDITION |C|C|C|C|C|C

4. Turn off pumpout condenser water.
5. Open valves 5 and 6.
VALVE | 1| 2| 3]|4a|5|6 |7 |8

CONDITION (C|C|C | C c

6. Turn on pumpout compressor and operate until
manometer (attached to valve 9 or 10) reads 26
in. Hg vac, ref 30-in. bar. (2 psia).

7. Close valves 5 and 6.

VALVE |12 |3|4]|5|6|7]8
CONDITION |C|C|C|C|C|C|C

8. Shut off pumpout compressor.
9. Close vent valve 8 and replace flare cap.

VALVE |1 2| 3| 4|5|6|7]|8
CONDITION |C|C|C|C|Cc|C|C|C

RETURN REFRIGERANT TO NORMAL OPER-
ATION CONDITION — The full refrigerant charge
necessary for maintaining machine design condi-
tions is placed in the machine proper (cooler,
condenser, economizer and compressor). Any ex-
cess refrigerant is stored in the storage tank.
Sufficient refrigerant should be kept in the tank to
ensure a positive pressure of at least 3 to 5 psig.



-+ Machines Without Pumpout Systems — Do
not use nitrogen to transfer liquid refrigerant from one
vessel to another. Use of nitrogen when transferring
liquid refrigerant will result in a significant refrigerant
loss. Use a portable pumpout unit when transferring
refrigerant,

Nitrogen or air may be evacuvated from the chiller
with a vacuum pump as discussed in the following
Vessel Evacuation Procedure.

VESSEL EVACUATION PROCEDURE (See Fig.
16 for valve location.)
1. Connect vacuum pump and indicator asrequired.

2. Open valves to pump and indicator.

3. Reduce vessel pressurc to 26 in. Hg vac, ref
30-in. bar. (2 psia)

4. Close valves to pump and indicator.

5. Shut off vacuum pump.

WEEKLY MAINTENANCE

Check Lubrication System — While the machine is
off, compare the oil level to that marked on the
sicht glass (item 7, Fig. 1) at timc of initial
start-up. If additional oil is required, add it thru
the charging valve on the oil reservoir wall (item 32,
Fig. 1). A pump is required for adding oil against
refrigerant pressure. Oil charge is approximately 15
gal. for a 19FA4 size compressor; 20 gal. for a
19FAS size compressor. Added oil must meet
Carrier’s specifications for centrifugal compressor
usage. Refer to Change Oil and Oil Filters.

A 1000-watt oil heater and thermostal (item 1,
Fig. 1) maintain oil reservoir temperature at
140 - 150 F during shutdown. A pilot light on the
heater indicates whether it is on. If the pilot light is
oul bul the reservoir remains warm at machine
shutdown, check the bulb and replace if necessary.
If the pilot light is out and the reservoir is colder
than normaul, the thermostat may be set too low,
thermostat may be faulty or power may be off.
Check the power source, reset the thermostat or
replace if necessary. Do not operate the machine
with oil temperature less than 135 F.
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SCHEDULED MAINTENANCE

Establish a regular maintenance schedule based on
actual machine requirements such as machine load,
hours of operation and water quality. The time
intervafs 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 components. In the event
of machine control malfunction, refer to the
Troubleshooting Guide in this publication for
control checks and adjustment procedures.

s

— To ensure machine
protection, check safety controls at least once
during the operating season, or at leasl once every
6 months it the machine is operated continuously.
See Table 4 for control setlings.

Check Safety Controls

Inspect Starting Equipment — Before working on

starter:

1. Shut off machine.

2. Open disconnect switch ahead of starter.
Confirm that circuit is de-energized. Put safety

tag on disconnect to prevent tampering; lock open

if possible. If work is interrupted, confirm that

disconnect is open before resuming.

I

Inspect the contact surfaces of the starter
contactors for wear or pitting. Do nol sandpaper or
tile silverplated contacts.

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



Inspect Cooler Tubes — Examine and clean cooler
tubes at the end of the first operating scason. Tube
condition at this time will cstablish the required tre-
quency for cleaning and will indicate the level of
water treatment needed in the chilled waler circuit.

Inspect Condenser Tubes — 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, together
with inability to reach full refrigeration load, usually
indicates dirty tubes, or airin the machinc. When the
refrigeration log indicates a risc above normal con-
denser pressures, check the pressure against actual
refrigerant condensing temperature as follows;

[. Install a thermometer in the condenser liquid
temperature well (item 34, Fig. 1).

2, If the thermometer reading i1s more than 2 F
below the temperature listed for the existing pres-
sure (Table 2), air is present in the machinc.

3. Vent the air thru the condenser purging valve in
spurts until condenser pressure is reduced to
normal.

4. If the thermometer reading corresponds with the
pressure reading (Table 2), the high condenser
pressure is due to dirty tubes or to abnormal con-
densing water conditions such as restricted flow,
ete.

5. Check the operation of the condensing water
circuit. 1f water conditions (flow and tempera-
ture) are not abnormal, the tubes are dirty and
should be cleaned.

Tube cleaning brushes, especially designed to pre-
vent scraping or scratching of tube walls, are avail-
able thru your Carrier office. Hard scale may require
chemical treatment for its prevention or removal.
Consult a water treatment specialist for the proper
treatment,

Water Treatment — Untrcated or improperly

treated water may result in corrosion, scaling,

erosion or algae. The services of a qualified watcr
treatment specialist should be obtained to develop
and monitor a treatment program.

Inspect Refrigerant Float System vearly or if
machine is opened for service.

Transfer refrigerant into storage tanks. Remove
float chamber access covers on economizer, Clean
each chamber and valve assembly thoroughly. Be sure
that float valves move freelv. See that orifices, vent,
drain and control connections are free from obstruc-
tions. Examine cover gaskets and replace if necessary.,
Change Oil and Oil Filters yearly or if machine is
opened for repairs.

1. Transfer refrigerant into storage tanks.

2. Turn off oil heater.

3. When machine pressure is 5 psig or less, drain
the oil reservoir by opening the drain valve
(item 32, Fig. 1). Open valve slowly against
refrigerant pressure.

4. Close the line valve (item 1, Fig. 17) to isolate
the oil filter(s).

5. Loosen the filter holding clamp (item 2),

6. Rotate filter nut (item 3) counterclockwise to
remove filter housing. Keep the filter housing
upright to avoid o1l spill.

7. Drain the oil; remove and replace filter cart-
ridges. Do not use any of the extra lelt washers
supplied with the filters.

8. Bench assemble items A thru D upside down.
Then slide filter housing over the stack to ensure
that spring (item D) is centered in the bottom of
the filter housing as indicated.

9. Charge machine with oil. Approximately 15
gallons for 19FA4 size compressor and 20
gallons for 19FAS size compressor should bring
level up to compressor sight glass (item 7, Fig. 1).

10. Turn on oil heater and warm the oil to 140-145 F,
Operate the oil pump for 2 minutes. Add oil if
required to keep level up to lower sight glass.

Oil should be visible in the reservoir sight glass
during all operating and shutdown conditions.
OIL SPECIFICATION — Usc only high grade oil
conforming to the following specification:

Viscosity at 100 F, SSU 300 £ 25

Viscosity at 210 F, SSU 50 to 55

Viscosity index (min) 95

Pour point (max) -5F

FFlash point (min) 400 F

Rust inhibiting characteristics: Material shall pass
ASTM Rust Test D603, latest revision. Procedure
A will be used with test period of 24 hours.
Oxidation Resistance: Material shall pass ASTM
Oxidation Test D943, latest revision, for a min of
2000 hours. Acid number at test end shall not
exceed 2.0 mg, KOH per gram.

#Ig.- 17 = R—émo.\..rin.g. the Oil I.:.ilt;r |
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Check Economizer Damper (Fig. 18 » — Check the
assembly yearly or when machine is opened for
repair,

With machine pressure at O psig, remove the
spring housing from the damper valve. Exercise
care in removing the cover against the force of the
valve spring {approximately S0 1b).

Check valve, damper blade and linkage for free
travel and clean the assembly thoroughly. Replace
the wvalve packing and housing O-ring gasket if
necessary.

The damper valve operates on pressure differ-
ential between cooler connections and economizer.
Valve starts to open at & - |12 psid and is fully open
at 17 - 23 psid.

__ CONNECTION TO
COOLER

____——SPRING HOUSING

_— ——VALYE PACKING

T O RING

REFRIGERANT
——-———"" GAS FLOW FROM
ECONOMIZER

Fig. 18 — Economizer Gas Line Damper

Change Refrigerant Filter or Strainer — With
machine pressure at 0 psig, change refrigerant filter
or strainer 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 systemt against the
potentially dangerous effects of overpressure. To
insure against damage 1o the equipment and
passible injury to personnel, these devices must be
kept in peak operating condition.
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.)

bt

ign -1ih.';1-térial is found, do
- reconditioning. Re-

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

Compressor Bearing Maintenance — The key to
good bearing mainlcnance is proper lubrication.
Use the proper grade of oil, maintained at recom-
mended levels, tempcerature and pressure. Inspect
the lubrication system regularly and thoroughly.

With machine pressure at 0 psig, examine
bearings on a scheduled basis for signs ot 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 somelimes be de-
tected thru increased vibralion or increased bearing
temperature. If either symptom appears, contact
an experienced and responsible service organization
for assistance.

Pumpout System Maintenance — For compressor
maintenance details, refer to the 06D, 07D Instal-
lation, Start-Up and Service Instructions.

OIL CHARGE — Use oil conforming to Carrier
specification fTor reciprocating compressor usage.
0Oil requirements are as follows:

Viscosity at 100 F, SSU 150 £10
Viscosity at 210 F, 88U 40 - 45
Dielectric, minimum 25 Kv
Floc point, maximum 60 F
Pour point, maximum 35F
Neutralization no., maximum 05
Flash point, minimum 330F
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.

0Oil should be visible in the compressor sight
glass both during operation and at shutdown,
Always check oil level before opcerating com-
pressar. Before adding or changing oil, relieve
refrigerant pressure as follows:

1. Altach a pressure gage to the gage port of the

compressor suclion service valve (Fig. 15).

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 (Fig.
[5). Add oil as requirad.

6. Replace connection and reopen compressor
service valves.

SAFETY CONTROL SETTINGS  The pumpout
unit high-pressure switch (Fig. 19) should open at
161 5 psig and should reset automatically on
pressure drop to 130 (+7, —Q) psig. Switch setting
may be checked by operating the pumpout
compressor and slowly throttling the pumpout
condenser water.

HIGH-PRESSLRE
SWITCH

FUSE

ON-STOP

SWITCH ~——~—ru_

GROUND
CONNECTION

L)
TO COMPR__,. %
TERMINAL ~
BOX

CONTACTQR

Fig. 19 — Pumpout Unit Controls

GENERAL MAINTENANCE

Refrigerant Properties — Refrigerant 500 or Refrig-
erant 12 is used in 19FA machines, depending
upon machine size and application.

At normal room pressure, both refrigerants boil
al approximately 25 degrees below 0° ' and must
therefore be kepl in pressurized containers.

Each refrigerant is practically odorless when
mixed with air, and is noncombustible and non-
toxic (except in open flame). They do, however,
dissolve oil, dry the skin and in heavy concen-
trations may displace enough oxygen to cause
asphyxiation. In handling these refrigerants, pro-
tect hands and eves and avoid breathing fumes,

Adding Refrigerant — Follow the procedures
described in the section entitled Refrigerant
Charging, page 7.

Removing Refrigerant — The 19FA integral storage
tank is sufficiently large enough to hold the full
charge of refrigerant. Use the Pumpout Procedures
for refrigerant transfer when removing refrigerant
from storage tank or machine proper.

Adjusting Refrigerant Charge — If addition or
removal of refrigerant is required for improvement
of machine performance, follow the procedurcs
given under Trim Refrigerant Charge, page 14.

Pressurizing the Machine —Nitrogen is recom-
mended for pressurizing. Dry nitrogen is preferable
to air as it ensures that moisture is not introduced
into the machine. Under no circumstances should
oxygen be used for pressurizing.

To pressurize with nitrogen (or bottled dry air):

1. Connect copper tube from pressure cylinder to
charging valve 10 or, if pressurizing machine side
only, connect to valve 1 or tee adjacent to valve
1. Never apply full cylinder pressure to the
pressurizing line. Follow the listed sequence.
Open charging valve (or valve 1) fully.

Open cvlinder regulating valve slowly.

£ U b

Observe pressure gage on machine and close
cylinder regulating valve when pressure reaches
test level. Do not exceed 140 psig.

Close valve on machine. Remove copper (ube if
no longer required.

Lh

Refrigerant Leak Testing — Because Refrigerants
12 and 500 are above atmospheric pressure at
room temperature, leak testing can he performed
with refrigerantl in the machine. Use an electronic
or halide leak detector. Be sure that the room is
well ventilated and free from concentrations of
relrigerant.

Belore making repairs. howewver. transfer all
refrigerant from the leaking vessel.
TEST AFTER SERVICE OR MAJOR LEAK  If
all refrigerant has been lost or if machine has been
opened for service, the machine or affected vessels
must be pressurized and leak tested. If nitrogen gas
and refrigerant tracer are used, follow the pro-
cedure described in the section Pressurizing the
Machine. Test for leaks with electronic or halide
leak detector. Repair and retest.

After repair apply a standing vacuum test, and,
it any moisture is suspected of entering the
machine, dehydration must also be pertformed.

Standing Vacuum Test — Refer to Standing
Vacuum Test in the Initial Start-Up section.

Dehydration — Refer to Dehydration in the Initial
Start-Up section.



F.ig. 20 - Eiédtromc Vane Aé-l;uator Liﬁkage

Checking Guide Vane Linkage — When the ma-
chine is off, the guide vanes are closed and the
actuator mechanism is in the position shown in
Fig. 20 or 21.

19FA4 ELECTRONIC ACTUATOR (Fig. 20) — 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. Looscn the vane arm
linkage connector, close the vanes firmly by hand
and retighten the conneclor.

If the motor crank arm is not in the proper
position, do not attempt adjustment or repair.
Contact a qualified service organization for
assistance.
19FAS5 ELECTRONIC ACTUATOR (Fig. 20) — If
sluck develops in the drive chain, backlash can be
eliminated as follows:

1. With machine shut down (guide vanes closed),

remove chain guard, loosen actuator hold-down

bolts and remove chain.

Loosen vanc 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 actuator hold-down bolts and retighten
sel screw in new position.

5. Realign chain guard as required to clear chain,

PNEUMATIC ACTUATOR (Fig. 21) — When

instrument air pressure on the actuator (Fig. 21) is

0 psig, the actuator piston is fully retracted in the

machine shutdown position. The vane crank arm

should be at the approximate vanes closed angle
shown.

-

“A" dimension = 1042 except as fallows:
Cgear*, Size 5% compressor, 60-Hz motor — A = 90°
T gear, withturbine speed over G800 rpm — A = 9Q°
*8th digit of compresser model numper,
15th digit of compressor madel namiper.

Fig. 21 — Pneumatic Guide Vane Actuator
and Linkage Adjustment




SENSOR RESISTANCE (OHMS)

To be sure that the guide vanes are closed at
shutdown. loosen the 5/16-in. hex nuts and move
the crank arm clockwise against the vane internal
mechanical stop. Tighten the 5/16-in. hex nuts so
that the actuator piston reaches its fully closed
position just before the crank arm reaches the
mechanical stop.

If the actuator piston is not fully retracted and
there is sufficient supply air pressure, do not
attempt adjustment or repair. Contact a qualified
service organization for assistance.

Sensor Test Procedure — Bearing, discharge, motor
slot and motor end-turn lemperature sensors are
connected to 2 modules in the machine control
center (Fig. 26).

To check the sensors, turn off control power
and disconnect the wires from module terminals
SENSOR 1, SENSOR 2 and C. Refer to Fig, 22
and, with an ohmmeter, check resistance between
wires from sensors as follows:

-20 ] 20 40 ED 80
SENSOR TEMPERATURE (F)

CHECK BETWEEN
MODULE SENSOR WIRES FROM
Disch & Brg Discharge Sensor 1 — C
Temp Module Bearing Sensor 2 — C
Motor Temp End_Turn Senser 1 — C
Module Slor Sensor 2 — C

100 120 140 180 180 200 220 240

Fig. 22 — Bearing and Motor Sensor Resistance vs Temperature

The values plotted in Fig. 22 are resistance
values at the sensor itself and do not include fuse
and wiring resistance.

pplication of more
use damage.

To determine whether the module has tripped
on a temperature salcty, apply the ohmmeter test
above for the following resistance levels imme-
diately after shuldown:

MODULE TRIP TEMP RESISTANCE
Motor Temp 220 F 10§
Disch & Brg 200 F U 105 §)

220 F{% 1100

(1 Control design 1. See Fig 26,
12} Control design 2. See Fig. 26,



TROUBLESHOOTING GUIDE

For pictorial identification of Control Design 1 and Control Design 2 models, refer to Fig. 26.

TROUBLE/SYMPTOM — COMPRESSOR WILL NOT START

SYMPTOM

PROBABLE CAUSE

REMEDY

All pansl lights out.

Mo control power,

Check for building power failure,
Chetk.anain circuit breaker.

Blown fus:

Check 15.amp fuse in contral circuil, ex-
amine circuit for ground or short

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

ON-STOP

START

OIL FUMF
POWLER

SAFETY CIRCUIT
LOAD RECYCLE
PROGRAM TIVER

ooomolm

Bearing or motor winding cirou it breaker
{CB1 or CB2) tripped.

CONTROL DESIGN 1

Chack CB1. If open, raset. Chock reiay KB
by replacing it with relay KM, Chock CRZ
If opan, reset. Check relay KM by reolacing
it with relay KB,

Check sensors. Refer to Sersor Test Fro-
cedure, ozge 295, o

Bearing or moto” winding temperatu re
switch apan,

CONTROL DESIGN 2

If BRG or MTR indicating light on relay
module (Fig. 28) is lit, cneck irmmediate v
for high oearirg or motor temparature. |
emperatures are normal, cneck relay KB

N e &

Check sensars. Refer to Sensor Tost Proe
cedure, page 25. Reset is made by prossing
OMN-STOP butten.

Cooler low-tempearature or condenser high-
pressura switch tripped.

Reset switch manually.

Rlown fuse.

Compressor motor overloads tripped.

Check 3amp fusz in control circuit; ex-
amine ¢irguit for ground or short,

Raset overloads in starter,

Tima-delay relay K4 aoen,
CONTROL DESIGN 1

Hemove control power and check contin-

uity betwesn @ and ,- il open, check
K& relay.

Program timer switch F1-4 in h.C. position,
CONTROL DESIGN 2

Remove control power and check cortin.

ity betwesn @ and ,' it open, chack

PT.4.

Panel lights as shown; LOAD RECYCLE
light does nat come on,

ON-STOP

START

ClL PUMP
POWER

SAFETY CIRCLIT
LCAD RECYCLE
PROGRAM TIMER

Crillec waler 1emperature ton low

Chilled water low-temperaturs switch
incorreetly ser

Check wale” lemperatare. Macnine should
s.arl automatica ly when water lemperature
rizes aporoxrately 10 F above cutout paint
[see itern 1, Table 4],

Chock sotting ol switch,

@ PROGRAM TIMER light goes on
momentarily, then aut.

ON-STOP

START

OlL PUMP
POWER

SAFETY CIRCUIT
LOAD RECYCLE
PROGRAM TIMER

e e

1CR normally closed contact open

Check for 118 volls batween @ and .




TROUBLESHOOTING GUIDE {Contd)

TROUBLE/SYMPTOM — COMPRESSOR WILL NOT START

SYMPTOM

PROBABLE CAUSE

REMEDY

(@]  OIL PUMP light goes on 10 ta 30
seconds after pushing START
buttan; goes out after about
one minute.

START light stays on.

OMN-STOP

START

OIL PUMP
POWER

SAFETY CIRCLIT
LOAD RECYCLE
PROGRAM TIMER

Qil pump not operating (check by pressing
OIL PUMP button).

CONTROI DESIGN 1

Fush OMN-5TOP button [hght cut) and then:
Check for open oil pump disconnect.
Check for faulty pump wiring.

Check for faulty oil pump.

Uhl pump operates but oil pressure low.

CONTROL DESIGN 1

Check oil level.
Check for dirty ail filters; replace.
Check oil pressure regulating valve.

Dil lowe-pressure switch open [oil pressure
normal].
CONTROL DESIGN 1

Check setting of il luw-pressure switch.
Check that both sets of contacts close when
oil pressure is normal.

Wane-Closed switch open.

CONTROL DESIGM 1

Wane Closed switch open,

CONTROL DESIGN 2

Check continuity between @ and @: if

none, check guide vane adjustment linkage
par Fig, 20 or 21. If actuator is not in fully
closed position, check relay K2 by replacing
it with K3,

Check continuity between @ and : if

none, check guide vane adjustment linkage
par Fig. 20 or 21, If actuator is not in fully
closed position, check relay K2,

Startrelay 1CR inoperative.

Check for 120 volts between @ and @
Voltage shoold be present for 10 seconds
approximately 1/2 minute alter oil pump
starts. If not, check PT-3; if sa, then remove
all power to main starter and examine 1CR
relay.

[®]  OIL PUMP light goes on 10 to 30
sacands after pushing START
button; goes out after about
ang minute,

START light goes out.

OM-STOP

START

OIL Fume
POWER

SAFETY CIRCUIT
| OAD RECYCLE
PROGRAM TIMER

Waler pumps not running.

Water flow switches npen (purmps running).

Start pumps.

Check pump starter(s] and relay(s).

Check contacts of flow switches,
Check for air in water line; vent air.

Zil pumip starter auxiliary cortacts M3 open
{oil pressure normal),

Qil pump not oparating (check by pressing
QlL PUMP buttan).

CONTROL DESIGN 2

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

Check for faulty oil pump.

Qil pump wperates but oil pressure low.

COMTROL DESIGN 2

Check il level.
Check for dirty oil fiters; replace.
Check nil pressurs: regulating valve.

Oil low-pressure switch open {oi| pressura
narmall,
CONTROL DESIGN 2

Check setting of oil luw-pressura switch.
Check that both sels ol contacts close when
oil pressurz is normal,

TROUBLE/SYMPTOM COMPRESSOR TRIPS OFF (Note: See Machine Recyele, paga 42)

All panal lights out.

Power failure.

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

Blown fuse.

Check 15-amp fuse in control circuit; ex-
aming circait for ground or short.

@ QlL PUMP light goes out approxi-
mately 40 seconds after comprassar
stops. START light goes out, but
SAFETY CIRCUIT light stays an,

OM-5TOP

START

Q1L FUMP
POWER

SAFETY CIRCUIT
LOAD RECYCLE
PROGRAM TIMER

Low oil pressure.

Check oil level in reservoir,
Chack for dirty oil filters.

Qil pump not. E;_:uerating {outton depressed).

Check for open cil pump disconnecl.
Check for faulty pump wiring.
Cheack for faulty oil pump.

Water-fiow switch(esl open.

Pumpls) off; check starting equipment. =
Insufficient water flow; check water valves.
Check for air in water lines; vent air.
Deafective flow switch, check contacts of
switch,

Momaentary pov-u_er' -interruptioq.
CONTROL DESIGN 1

FPush START button. Compressor will re-
start within 15 minutes.

2



SYMPTOM

TROUBLESHOOTING GUIDE (Contd)
TROUBLE/SYMPTOM — COMPRESSOR TRIPS OFF

PROBABLE CAUSE

REMEDY

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

ON-STOP

START

ML PLKP
POWER

SAFETY CIRCUIT
LOAD RECYCLLC
PRCGRAM TIMER

[ [min] Isjs] |

DESIGMN 1 — Circuit breaker CB1 tripped.
DESIGMN 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,

Check for high discharge temperature; if
present, make sure guide vanes are closed.
Check condensing water flow and temper
ature, | waler iemperature is high, examing
cocling tower operation. Check condenser
for air or water leaks.

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

With control power off, check 1/8 amp
fuses in sensor junctinon Box on compressar.

Check for open circait in sensars por Sengor
Tust Procedure, page 25,

With control power un, check be;ir-iﬁ.g and
discharge protecticon-circuit transformer: 24
vills a-¢ across yellow Ieads[S? and@, 12
vaolts a-¢ aoross blue and vellow leads

and E If no voltage acress@ and@
check continuity across leads of impeller
displacement switch (Fig. 34}, If switch is
open, it must be inspected. DO NOT OPER-
ATE MACHINE,

Check relay KB. On DESIGN 1 machines
anly, relay funetion can be checked tiy
exchanging it with relay KM,

11 all elss fails, replace sensor module for
discharge and bearing protection.

High motor winding temperature.

Check motor cooling system; clean arifices,
clean refrigerant strainer.

With control power ofl, check 1/8 amp
fuses in sensor junclion box on motor end
ball.

Check for cpen circuit in sensors per 3ensor
Test Procedure, page 25,

With control power on, check motor pro-
tection circuit transformer: 24 valts a-c

across yellow 1Eads@aﬁd@ 12 volts a-c

and@

across red and yellow leads

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

if all else fails, replace sensar mndule for
motor protsction.

Momentary power interruption.
Motor termp light goas on.

CONTROL DESIGN 2

i poweer interrupbion is suspecled, press
OMN-STOP button, If motor temp light then
goes out, start machine and carefully mon-
itor motor temperaturs.

Cooler low-ternperature switch tripped.

Manually reset switch and:
Check that capacity contrel switch is at
AUTO. position.
Check for refrigerant loss. Determing and
correct cause and add refrigerant.
Low chilled water recyele switch should
trip out machine before coolar low tem-
perature switch. |1 chilled water termper
aturg s halh
switchies,

low, check  settings ol




TROUBLESHOOTING GUIDE (Contd)

TROUBLE/SYMPTOM — COMPRESSOR TRIPS OFF

SYMPTOM

PROBABLE CAUSE

REMEDY

Prneumatic Control Only [

Cuondenser high-pressure switch tripped.

Manually reset switch and:
Check candensing water flaw,
Check condenser water temperature; if
high, examine cooling tower operation.
Check far air and water leaks, foulad tubes
{see: Maintenance section) .

Motor overload relays tripped.

Manually reset re s in starter and :

Check that guide vanes stop opening when
motor current exceeds 100% of full load
amps, Adjust electrical demand control, i
required. See Set Operating Controds.
Check overlpad relay sotting per starter
manufacturer’s instructions. DO NOT
ATTEMPT FIELD ADJUSTMENT.

Blown fuse.

Imadequate air supply to guidevane
actuatar,

Chack 3-amp fuse in control circuit; ex-
arnine circuit for ground or short.

Chack air supply. If ovar 35 psig. check

contacts of pressure supply switch (Fig. B).
Switch should elose at 20 psin.

TROUBLE/SYMPTOM: COMPRESSOR RUNS BUT MACHINE MALFUNCTIONS AS NOTED

MALFUNCTION

PROBABLE CAUSE

REMEDY

GUIDE VANES WILL NOT QPEN

Electronic Control Only

Prngumatic Control Only

Coampressor not in RUN condition

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

K2 or K32 ralay open.

Check continuity between and .

Capacity control switch improperly sel.

Turn switch 10 AUTO. position,

Mator current calibration incorract.

Check per: Set Operating Controls

I incarrect voliage in tapacity control module.

Chilled water probe defective.

Check probe resistance per Fig. 23. Replace,

Check for: +24 wolts on d-c scale, betwaen

and tgroundb; —24 wvolts, dc
b{_‘.mmnand [ground).

Replace moduie if voltage varies fram above.

| Control air supply insdequate.

Check air supply. Adjust regulator.

Chilled water pneamatic thermaostat
defective,

Check per manuiacturer’s instructions.,
Repair or replace.

CHILLED WATER TEMPERATURE
TOO HIGH

Electronic Contral Only

Prneumatic Cantrol Only

Thermostat set too high.

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

Excessive cooling oad [machine at
ceoacityl.

Check for infiltration of auiside air inlo
canditioned spaces.

Refrigerant Tével Tow,

Condensar temperature too high.

Check candensing water flow.

Check condensing water temperature; ex-
amine coaling tower operatian.

Check for air and water leaks, fouled tubes,

Check for leak ; repair. Add refrigerant.

Liquid bypass in water box,

Examinre division plates and gaskets for leaks,

E xcess 1hro;(_t_ling range {should be near
minirmum for proper control).

Reduce throttiing range by turning adjust.
ing screw clockwise iresmall increments.

Cuide vanes fail to open fully,

Ensure that capacity control switch is in
AUTO, isitionaHf vanes do not open with
swilch at INC, check for exessive cooling
load {see abovel,

Check relays K2 and k3.

Check guide vane linkage.

Check cycling timer,

Check limit switch on actuator

Low sansitivity (should be as high as possible
withou | vang hunting).

 Guide vanes Tail to open fully.

Increase  sensitivity by moving sensitivily
slider of pneumatic thermaostat Loward point
DA

" Check far excessive cooling load (seeabove).

Check relays K2 and K3,




TROUBLESHOOTING GUIDE {Contd)

TROUBLE/SYMPTOM — COMPRESSOR RUNS BUT MACHINE MALFUNCTIONS AS NOTED

MALFUNCTION

PROBABLE CAUSE

REMEDY

CHILLED WATER TEMPERATURE
TOO LOW

Electronic Control Only

Pneumatic Control Only

Thermoslal sel 100 [ow,

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

Water chilting duty — Switch should open at
8 F below design chilled water temperature,
or at 37 F, whichever is higher.

Brine chilling duty — Switch should open at
5 F below design leaving brine temperature.

1 Excess throttling range (should be near
minimum for proper control).

Reduce throttling range by turning adjusting
screw clockwise in small increments,

Guide vanes fail 1o close.

Ensure that capacity control switch is in
AUTO. position.

Check chilled water probe resistance per
Fig. 23.

Check guide vane actuator linkage. (See Fig.
20

If all else fails, and vanes close in DEC but

not in AUTO., repiace capacity control
module.

Low sensitivity {should be as high as
possibla without vane hunting),

Increase sensitivity by moving sensitivity
shider on preumatic thermostat towards
point DA,

Guide vanes fail to close.

Check air signal to pilot positioner,
Check guide vane actuator linkage. {See Fig.
21)

CHILLED WATER

TEMPERATURE Electronic Control Only
FLUCTUATES:

VANES HUNT

Prneumatic Control Only

Throttling range too narrow.

Add throttling range by turning adjusting
screw counterclockwise in small increments,

| Defective capacity control module.

Replace module.

r~4 Sensitivity too high.

Reduce sensitivity by moving sensitivity
slider on pneumatic thermostal away from
point DA Set point may need readjustment;
refer to calibration procedure in Initial
Start-Up Instructions.,

QIL RESERVOIR TEMPERATURE
TOO LOW

Oil cocler water flow too high.

Throttle water to reduce flow.

Thermostat imoroperly set or defective.

Check voltage across thermostal while ad-
justing it; if contacts do not close, replace
thermostat.

Dil heater defective.

It ¥ght indicales power but unit does not
heat, check unit for open or short. Replace
unit if required.

OIL RESERVOIR TEMPERATURE
TOO HIGH

Thermaostat improperly set.

Adjust thermostat.

il coolor water flow too fow,

Opan plug valve.

il cooler solenoid valve cperating
improperly.

Check electrical operation of solenaid.
Inspect walve; if screen is fouled, clean
screen and install a 20-mesh sereen ahead of
walwe,

Qil cooler tubes foulad.

Clean tubes.

30
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Fig. 23 — Chilled Water Probe Resistance vs Temperature

GENERAL DATA

Nameplate Location — The machine identification
plate and the storage tank nameplates are mounted
on the machine support base at the end opposite
the compressor motor.

The cooler and condenser nameplates are
mounted on the vessel support feet at the end
opposite the compressor motor,

The economizer nameplate is located on the
economizer shell facing the compressor.

The compressor nameplate is mounted on the
compressor support foot adjacent to the oil pump.

When corresponding wilth Carrier. always list
the machine model number. serial number and
name of owner.

System Components — Major components include
cooler, condenser. economizer, hermetic compres-
sor and machine control center. Two storage tanks,
capable of holding the entire refrigerant charge,
form the support for compressor, control center
and. when supplied, the pumpout unit.

COOLER - In this heat exchanger, flushing refrig-

erant picks up heat from, and thus chills, the water
(or brine) flowing thru the cooler tubes.

31

CONDENSER In this heat exchanger, heat is
removed from compressed refrigerant and is carried
out of the system.

FCONOMIZER — This vessel contains a valve
system that permits collection and return of flash
gas to the compressor second stage for greater
refrigerant cycle efficiency. The valve svstem also
helps maintain the necessarv pressure difference
between cooler and condenser.

MOTOR-COMPRESSOR maintains the necessary
pressure differences in the system and moves the
heat-carrying refrigerant from cooler to condenser.

CONTROL CENTER contains machine safety de-
vices and pressure gages for cooler. condenser and
oil pump. Control center modules control machine
start, stop and recyele and regulate machine
capacity. Machine operating hours are automat-
ically recorded and displayed al the control center,
STORAGE TANKS support machine components
and provide a ready receptacle for the refrigerant
charge during machine service periods and at
extended shutdown.

PUMPOUT UNIT is used for refrigerant transfer,

machine evacuation and machine pressurizing.
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Fig. 24 — 19F A Refrigeration Cycle

REFRIGERATION CYCLE

With the exception of the thermal economizer,
which is used on water chilling duty only, the basic
refrigeration cycle described below is applicable to
either water or brine chilling.

The machine compressor continuously draws
large quantitics of refrigerant vapor from the
cooler, at a rate scl by the amount of guide vane
opening. This compressor suction reduces the
pressure within Lthe cooler and causes the remaining
refrigerant Lo boil vigorously at low temperature
(typically 30 to 35 F).

The energy required for boeiling is obtained as
heat from the water (or brine) flowing thru the
cooler tubes. With heat removed, the chilled water
{brine) can then be used for air conditioning or for
process liquid cooling.

After removing heat from the water, the relrig-
erant vapor passes thru the compressor first stage,
is compressed and moves into the compressor
sccond  stage. Here it iy mixed with  flash-
economizer gas and is [urther compressed.

Compression raises the refrigerant temperature
above that of the water flowing thru the condenser
tubes. When the warm (typically 100 to 10517
refrigerant is discharged into the condenser, the
relatively cool condensing water removes some of
the heat and the vapor condenses into a liquid. In
water chilling machines, further remowval of heat
occurs in the thermal economizer at the bottom of
the condenser. Here the liquefied refrigerant is
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subcooled by contact with the coolest (entering
water) condenser tubes.

The liquid refrigerant drains into the [lash
economizer where a valve system helps maintain
pressure intermediate between the condenser and
the cooler pressure. At this lower pressure, part of
the liquid refrigerant flashes to gas, Lhus cooling
the remaining liquid. The flash gas is returncd
directly to the compressor sccond stage. Here it 1s
mixed with gas alrcady compressed by the [irst
stage impeller. Since the economizer gas has to pass
thru only half the compression cycle to reach
condenser pressure, there is a savings in power,
hence the term “economizer.”

The cooled liquid refrigerant in the economizer
is metered thru the low-side tloat chamber to the
cooler. Because cooler pressure is lower than the
economizer pressure, some of the liquid flashes and
cools the remainder to cooler temperature. The
cycle is now complete.

MOTOR COOLING CYCLE

Refrigerant liquid tfrom a sump at the bottom of
the condenser (Fig. 24) is subcooled by passage
thru a line immersed in the refrigerant within the
cooler. The liquid then enters the compressor
motor end where it sprays on and cools the
compressor rotor and stator. It then collects in the
base of the motor casing and drains back into the
cooler. Refrigerant gas is vented trom the compres-
sor motor casing and returns to the upper portion



of the cooler thru a check valve. Differential
pressure between condenser and cooler maintains
the refrigerant flow.

LUBRICATION CYCLE

Summary — The compressor o0il pump and oil
reservoir are located in the compressor basc. Oil is
pumped thru an oil cooler and a [ilter to remove
heat and any foreign particles. Part of the oil tflow is
directed to the compressor motor-end bearings and
seal. The remaining flow lubricates the compressor
transmission, thrust and journal bearings and seal.
Qil is then returned to the reservoir to complele
the cvele (Lig. 25).

Details — Qil is charged into reservoir (1) thru a
hand valve (2) which also functions as an oil drain.
If there is relrigerant in machine. a pump is
required for charging. Sight glasses (5) on reservoir
wall permit observation of oil level.

The motor-driven oil pump (6} discharges oil to
an oil cooler (7) at a rate and pressure controlled
by an oil regulator (8). The differential pressure
(supply versus return) is registered on a gage at the
machine control center.

Water flow thru the oil cooler is manually
adjusted by a plug valve (9) to maintain the oil at
an opcerating temperature, at the reservoir, of
approximately 145 I, During machine shutdown,
the oil (cmperature is also maintained at 140 to
145F by an immersion heater (10) so that
absorption of refrigerant by the oil is minimized.

OIL FILTER
4 SIZE COMPR - | REQ'D
5 SIZE COMPR- 2 REQD

TEMPERATURE SHAFT DISPLACEMENT
GAGE, THRUST B BRG TEMP CUTOUT

BRGG‘Q\ @Tmmm DT PRESSURE CONNECTIONS

After it leaves the oil cooler, the oil is filtered
(11) and a portion flows to the motor-end bearing
(12) and seal. The remainder lubricates the com-
pressor transmission (14) and the thrust and
journal bearings (15). Thrust bearing temperature
is indicated on a gage (16) mounted on the bearing
inspection cover. Oil from each circuit returns by
gravity to the reservoir,

A demister (17) and (18), by centrifugal action,
draws relrigerant 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.

Several safety devices monitor the lubrication
system:

In the event of power failure, a small oil
reservoir (19) supplies sufficient oil reserve to
ensure continued lubrication until all compressor
parts have come to a complete stop.

Sensor (20) monitors thrust bearing temper-
atures and shuts off machine if temperature rises
abhove a selected point.

Low-oil pressure cutout (Fig. 26) shuts down
machine or prevents start il oil pressure is not
adequate.

A program timer in the machine control center
ensures proper lubrication at start-up and at
coastdown by energizing the oil pump for approx-
imately 30 seconds before the compressor starts,
and keeping the pump running for almost one
minute after the compressor motor is de-energized.

RESERVOIR MOTOR-END MOTOR COOLING
(COAST DOWN) BEARING SUPPLY FROM
12 CONDENSER

Q_I\

=

'/l;\TO CONTROL PANEL
18 DEMISTER OUTLET

T
']
-

G|

gEGU I.EASST OR.
®

OIL HEATER
THERMOSTAT

DRAIN &
CHARGING VALVE

(Do reservoir
£

TEMP_GAG
OIL RESERVOIR

-

REFRIG RETURN
TO COOLER

Fig. 25 — 19FA Lubrication.Cycle
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CONTROLS

General Basic 19FA controls and wiring are
described in this section. Actual machine controls
may differ in some respectls, depending upon job
specifications,

QOperating Controls — The cooling capacity of all
19FA machines is automatically adjusted to match
the cooling demand by changing the position of
the compressor inlet guide vanes. A temperature
sensing device in the leaving chilled water (or
bring) circuit of the machine cooler produces
signals which are transmitted to an automatic guide
vane actuator. A drop in leaving chilled water
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temperalure causes the guide vanes to move
towards the closed position. This reduces the rate
of refrigerant evaporation and gas (vapor) flow into
the compressor and decreases machine capacity. A
rise in chilled water temperature opens the vanes.
More refrigerant vapor moves thru the compressor
and capacity increases. For precise control of guide
vane response, signals from sensing device to vane
actuator are modulated at machine control center.

SOLID STATE CAPACITY CONTROL — In addi-
tion to amplifying and modulating signals from the
chilled waler sensor, a solid stale module in the
control center provides means for preventing the




compressor from exceeding 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.

PNEUMATIC CAPACITY CONTROL — An elec-
trical demand limit controller (Fig. 12) prevents
motor current from exceeding (ull load amperage,
and allows limiting of power demand down to 40%
FLA. The electrical signals of the demand control
are converted to air signals by an electro-pneumatic
relay. To be certain that the signals [rom the
electrical demand control override any capacity
increase signals from the pneumatic thermostat
when motor current limits are approached, a
selector relay compares and sclects the proper
signal from thermostats and demand control.

Safety Controls — Standard 19FA safety controls
shut down the machine to protect it against
damage from motor winding high temperature,
discharge gas and bearing high temperatures, refrig-
erant low temperature, condenser high-pressure,
low-oil pressure and inadequate cooler and con-
denser water flow. In addilion, oil pump failure,
compressor motor overload or impeller displace-
ment can shut down the machinc. Machines using
prneumatic capacitly control can also shut down on
low air supply to the vane acluator.

If chilled water temperaturec drops approx-
imately 5 I' below the normal set point, the chilled
water low-temperature cutout and rccycle switch
stops the compressor. Machine restart is automalic
when the water temperature rises to approximately
3 F above the set point and a programmed safety
time interval has gone by.

Oil Heater and Thermostat — Typical field wiring
for the oil heater is illustrated in Fig. 27. To be
sure that the heater remains energized during
machine shutdown, power wiring is from a separate
source.

I 1BV, 80-6QHZ
‘ - sEPARATE SOUFICE

. —— e Flt:id Wiring i ;
Fig. 27 — Qil Heater erlng Schemat|c

Pumpout Controls — Include ON-OFF switch,
3-amp fuse, compressor contactor, compressor
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overloads and internal thermastat, refrigerant high-
pressure cutout. The fused disconnect for the
pumpout unit is customer supplied.

Standard pumpoul compressor voltages are:
208, 230 und 460. Control voltage is 115 v, single
phase.

: LEGEND

l_,{:]. Campressar Tarminal
o (2 Contactor Terminal
H‘I‘. S ,.4} PY.B‘?&LJI‘E CL-r‘OUl‘ Contactor Terming

oL ——Compressor Qvarload {3\ Overload Terminat
T'STAT = ioternal Thermostat ST Pumpout Unit Terminal

Fig. 28 — Pumpout Unit Wiring Schematic

Program Timer (Fig. 26, 29 and 30) — The 19FA
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 [5-minute interval is not intended (o
permit or endorse modes of aperation 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 thal minimize the number of starts and
stops required of the equipment during normal
operation.

The program timer sequences of Control Design
I and Control Design 2 are illustrated in Fig, 29
and 30. The timer cam numbers and positions are
those shown on the machine wiring schematics.
Fig. 3] and 32.

The letters N.C. and N.O. on the program timer
switches designate switch contacl position only
and do not necessarily indicate the de-energized or
shutdown condition of the switch.
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F = 28 +8 sac after E (oil oump stops)

0 =15 min 4 15 sec lolal cvele time (C to C)

NC, NO — Program timer switch contact designation

Fig. 29 — Program Timer Sequence {Control Design 1)
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A= 13%5secafter 0

B = 10 £ 5secafter & f(oil pump starts)

C=1b+hsecafler B

D =13 + & sec after T {compr motor starts ard program =imer stoos)
E = Tima at which compr maotor stops ang program timer restarts,
F=

G=

H=

0= > otal cyele time (C-0)

NC, NO — Program timer switch contact designation

Fig. 30 — Program Timer Sequence (Control Design 2)

Machine Control Wiring — Figure 31 and 32 schemat-
ically illustrate typical machine control wiring. Nu-
merals at the right of the diagrams indicate the line
on which relay contacts may be found. Underlining
indicates that the contact is normally closed.

Typical Machine Start Sequence, Control Design 1 —
(See Fig. 31)

1. Supply power to machine.

ON-STOP
POWER light goes on. START

OIL PUNP

POWER

SAFETY CIRCUIT
LOAD RECYCLE
PEOGRAM TIMER

[ )

Press water pump start button (line 2).

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

b. Water tlow switches (line 26) close.

3. Press ON-STOP button.

a. Relavs KM (line 9) and KB (line 17) are
energized thru motor temperature module and
bearing temperature and impeller displacement
module.
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vh

bh. KB and KM contacts (lines 21 and 22) open,
breaking circuit to CBl and CB?2 (lines 21 and
22

c. KB and KM contacts (line 23) close, complet-
ing circuit to cooler low-temperature and
condenser high-pressure switches. compressor
overloads in starter, K4 contact and low
chilled water temperature switch. Water flow
swilches (line 26) and oil low-pressure switch
are temporarily bypassed.

d. ON-STOP, SAFETY ON-STOP
CIRCUIT and LOAD iTA':T .
RECYCLE lights go on. PL')IWELliM

SAFETY CIRCLIT
LOAD RECYCLE
FROGRAM TIMER

Press machine START button.

4. K1 is energized and is held in by its holding
contact. Sccond K1 contact (line 31) closes
¢ircuil Lo program timer motor (PT).

b. START and PROGRAM ONSTOP
TIMER lights go on. START
OIL PUMP
POWES

SAFETY CIRCUIT
LOAD RECYCLE
PROGRAM TIMER

PT-1 (line 35) moves to N.O. position; timer
motar is kept energized thru 1CR normally closed
contact.

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

4. Power reaches oil pump starter relay M3.

b. OIL PUMP light goes on. OMN-STOF
START
OIL PUMP
POWER
SAFETY CIRCUIT
LOAD RECYCLE
PROGRAM TIMER

¢. Oil pressure builds up and contacts (lines 26

and 31) close.

d. K4 time-delay relay is energized. In 10 sec-

onds, K4 contact (line 25) opens; safety circuit
is completed thru water flow switches, oil-
pressure switch and M3 contact. Second K4
contact (line 31) closes circuit to PT-3.

PT-3 moves to N.C. position. Compressor motor

start relay 1CR and relay K2 are energized thru

VANE CLOSED switch. Compressor starts.

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









-Typical Machine Start Sequence, Control Design 2 —
(See Fig. 32)

1.

(o]

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

W]

OMN-STOP

STAHRT

OlIL PUNMP
POWER

SAFETY CIRCUIT
LOAD RECYCLE
FROGRAM TIMES

mimis] N

b. Motor module (line 8) is energized. If impeller
displacement switch (line 1 1) is closed, bearing
module (ling 13) is energized. Module contacts
(lines 16 and 17) close; relays KM and KB
(lines 16 and 18) are energized thru the
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 17).
Circuit is completed thru cooler refrigerant
low temperature cutout, condenser high pres-
sure culout and compressor motor overloads
(line 20), and thru the chilled water recycle
switch (line 26).

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

c. ON-STOP, SAFETY [H] ownsTOP
CIRCUIT and LOAD || sTaART
RECYCLE lights go on. OIL PUMP

POWER

SAFETY CIRCIHT
LOAD RECYCLE
PROGRAM TINER

Press machine START button.

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

b. START and PROGRAM ON-S 10
TIMER lights go on. START
QIL PUMP
POWER

SAFETY CIRCINT
LOAD RECYCLE
PROGRAM TIMER

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

(line 33). Timer motor is kept encrgized thru 1CR
N.C. contact.

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

o

Oil pump starter M3 is energized,

b. OIL PUMP light goes on. OMN-STOP
START

OIL PUMP

POWEHR

SAFETY CIRCUIT
LOAD RECYCLE
PROGRAM TIMER

¢. Oil pressure builds up. Pressure switch contacts
(lines 23 and 26) close.

d. Relay K2 (line 31) is energized thru the vane
closed switch; K2 indicating light goes on. 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.

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

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

. PT-3 (line 30) moves to 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 M (line
28) is energized; timer contacl (line 38) alter-
nately makes and breaks. N.Q. K3 contact still
prevents “open” signal from rcaching guide vane
actuator (line 42).

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

b. Normally c¢losed 1CR ON-STOP
contact (line 33) opens; 31'*’\?7

g e " OIL PUMP
program timer stops and POWER

PROGRAM TIMER light

goes out,

SAFETY CIRCUIT
LOAD RECYCLE
PROGRAM TIMLCR

. Compressor reaches run condition.

4. Run contact (line 35) closes.

b. Relay K3, oil cooler solenoid valve and capac-

ity control module are energized.

Normully open K3 contacts (lines 3 and 4)

close to interlock oil pump, water pumps and

cooling tower fans with compressor motor.

d. Closing of K3 contact (linc 42) allows “open”
signal to reach the guide vane actuator.

(&)

- Typical Machine Stop Sequence, Control Design 2 —
(See Fig. 32)

. Push machine ON-STOP switch.

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



[ ]

Lh

b. As 1CR relay drops out., compressor stops,
ICR 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 fans remain energized thru
PR contact (linc 2); oil pump remains ener-

gized thru PT-2 (line 5).

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

close.

e. ON-STOP, START,
SAFETY CIRCUIT and
LOAD RECYCLE lights
go off. PROGRAM TIM-
ER light goeson.

ON-3TOP

START

alL PUMP
FOWEH

SAFETY CIRCUIT
LOAD RECYCLE
PROGHEAM TIMER

In a few seconds, PT-3 moves to N.O. posilion,
preventing compressor start relay 1CR from being

energized for 15 minutes.

Qil pump stops approx-
imately 40 seconds after
ON-STOP button is pushed
when PT-2 moves to N.O.

position. OIL PUMP light
goes off,
In approximately 15 min-

utes after compressor stops,
PT-1 moves to N.C. posi-
tion. Program timer stops,
PROGRAM TIMER light
goes out and machine can
restart.

ooomioo

OMN-STOFP

START

L PUMP
POWER

SAFETY CISCLIT
LOAD RECYCLE
PROGRAM TIMLR

ON-STOP

START

O1L PUMP
FOWER

SAFETY CIRCUIT
LOAD RECYCLF
PROGRAM TIMES

Water pumps and cooling tower [ans are stopped
by pushing water pump stop button (line 1).

- Typical Machine Recycle Sequence, 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 shuts off automatically. It remains
off for a minimum of 15 minutes and until the rise in
chilled water temperature closes the switch contlacts.
The machine then restarts automatically.

1.

Machine operating normally.

ON-5TOP

START

QlIL PUMP
FOWER

SAFETY CIRCUIT
LCaD RECYCLE
FROGRAM TIMER
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. Oil

Chilled water temperature
drops 5 F below selected set
point; low chilled water
temperalure cutout opens.
Relay 1CR is de-energized.
Compressor stops.

Program timer starts.

pump stops approx-
imately 40 seconds after
Compressor.

Program timer completes its
cycle (approximately 15
minutes after machine shut-
down). Machine restart is
now possible.

Chilled water temperature

rises 10 F and low chilled
water temperature cutout
closes. Machine restaris
automatically.

EOENCEN

[ 1 I8l 1)

OM-STOP

START

OIL PUMP

POWER

SAFETY CIRCUIT
LOAD RECYCLE
PROGRAM TIMER

OMN-5T10P

S1AR]

OIL PUMP
POWER

SAFETY CIRCUIT
LOAD RECYCLE
PROGHAM TIMER

ON-STOP

START

DIL PUMP
POWER

SAFETY CIRCUIT
LOAD RECYCLE
PROGRAM TIMCR

OM-5TOF

START

OIlL 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
conlrols are covered in the instructions accom-
panying cach accessory package. Your nearest
Carrier office can provide you with this informa-

tion if required.

gL STATE

waTER !

CHILLER THEAMOSTAT

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.



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
conlrol point.

PREPARATION — On initial start only, push the
ON-STOP and START buttons (lights go on) at
cach control center. Machine starl 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 start and stop automatically in response
to a field-supplied outside-air thermostat or other
device. The transfer switch permits selection of
either machine for part load recycle.
MANUAL OPERATION — With

the transfer

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

Auxiliary Safety Indicator Panel provides ‘‘first
out™ indication for 7 machine salcty 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 pressurc
Motor overload
Insufficient water flow (cooler and condenser)
Low-oil pressure
. Low chilled water temperature
SETTING INDICATOR PANEL — After refrigera-
tion machine has been started, press the panel SAFE-
TY RESET button. Panel isnow 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.
All lights remain off until machine shuts down
on a safety cutout. The indicator lamp for that

~1 T e s b —
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particular salely then lights and (except tfor 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

|. 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 panel 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

lest does not in any way indicate whether the

sufety control itself is tripped or not.

If an alurm has been added to the panel, it will

sound and/or light while the LOW OIL PRESSURE
button is pressed.
OTHER SAFETY INDICATIONS — On all 19FA
machines, the HIGH MOTOR OR BEARING
TEMP lamp lights in the unlikely event that the
compressor impellers are displaced beyond the
normal limits, Il motor and bearing temperatures
appear normal (under 180 F) but machine does not
restart, check motor and bearing sensors, relays KB
and KM and the impeller displacement switch
contacts as described in Troubleshooting Guide,

Machines with pneumatic capacity control have
a pneumatic supply switch which causes the HIGH
MOTOR OR BEARING TEMP lamp to light if the
air supply to the guide vane actuator is low.
Autostart Control — Automatic machine and aux-
iliary start and stop in responsc to an outside-air
Lthermostat, time clock or other customer-supplied
device is available as a modification to the refrig-
eration machine starter. Figure 33 shows a typical
autostart circuit. I'or application of this circuit to
machine control system, refer to your Job Data.

115 VOLT,50-60HZ -
(& = 5= A — — — — — 5 TrReTa R
|
P———— =" cheD waTER |
- - |
b el il Ay 52 PUMP STAATER
= — g
- — — — = — — —(93) = CONDENSER WaTER |
\ﬁ_ — g — ~{94)-— PUMP STARTER :
—r———————— =954 1oweR FAN
e 2 A !
7 —— ]
MANUAL o -~ oo oo oo -
(4)14-1- oA -0-=oOFF

o— &-{IOO}- -o}o--(loﬂés—-{sﬁ}.

AUTO.
AUTO, DEVICE

MOTE: Semove jumper on terminal block between and .
— —{ »— Field Wiring O

Field Wiring Terminal i
— — —=— Starler Wiring ; g erinatin

Machine Control Center
Starter Terminal

Fig. 33 — Autostart Connection Diagram (Typical)




COMPRESSOR FITS AND CLEARANCES

Service and repair of Carrier centrifugal compres- qualified personnel. The information in this section
sors should be performed only by [ully truined and is included as a reference for such personnel only.

@ @ PINION
|
. |

IMPELLER DISPLACEMENT
SWITCH
2 A (i \\
THRUST
—
- T
- : - = THRUST
POSITION
o .
\(_. 08
\ 010
\\
R R—— . A
i .// \\
."'r ;I .'II
- LOCK SCREWS
VIEW B
o= ,LL L
oriving cearll D) (19) @ (1
VIEW A
e — SEE VIEW A {Refer tc Takle b for dimensions.)

i

O O OO0 L. ©

2y Fig. 34 — Compressor Fits and Clearances
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Table 5 — Compressor Fits and Clearances

DIMENSION
EM DE
IT SCRIPTION MEASUREMENT T9FAd [1SEAS
4 12?105;?;3;\3::1pni|er 12 Axial See tabulation
2 2”‘:.' stdae impellaiin Axial See tabulaticn
discharge wall
0le | 016
31 ir : i SR Pt
st slage labyrinth Diometral oo | 590
S st M2 12
4 llnterstage labyrinth Diametral T | T
5 |2nd srage labyrinth Diarmetral —g?% %
6 {Balancing piston i tra! 008 0B
r oot ] Pkt
labyrinth rametra 01z |12
7 limgeller shaft journal DI o L0020 1 .,0030
bearing tametta W0035 | L0045
010 | .00
8 - fl jal _— =
Thrust-end fleoat Axia ERE
9 [Counterthrust bearing Di oo 002 .02
seal ring Sl 304 | .00
10 |Gear bearing to gear Diame-rcl '%g-g-g —%g-g—
J10 a1
1 ] beari T RN el ting
1 |Gear bearing to gear Axio es | oiss
12 |Geer bearing to i L0005 | .0005
bearing housing e 0025 | .0025
13 |Pinion bearing to Diometral L0027 | .004D
pinion et L0035 | L0055
14 [Pinion bearing to O | TUCH D005
bearing housing et 003 0025
15 |Tronsmizsion labyrinth Diametra’ ‘-g-?-g- %O—g-—
] K
16 |Metor-end labyrinth Diametra’ ggg *gETé
17 |Motor-end vearing to O o3 0040 | 0040
shaft amerre {0054 | 0054
18 |Motor-end bearing to T 0005 | 0005
bearing housing HRTEIS 0020 | "ooon

See Fig. 34 for item callouts.

For compressur identification, refer to chiller model nurmber on
machine infarmative plate {see sampie below).

MODEL NO. 19FA5 5 7.8-500-2728-L-ED

Frame
Shroud
Iimpeller
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Tabulation — Impeller Clearances

COMPR SHROUD IMPELLER|DIMENSION|DIMENSION
SIZE DIAMETER| {Mem 1)* {ltem 2}*
2.10 631 A58
5.40 L5964 473
2.70 561 448
10.00 331 AZ3
10,40 LB 418
210 ridl] 548
.40 &7 Al
.70 641 88
10.00 B11 443
10.40 596 453
2.10 B 628
@.40 781 578
19F A4 2.70 741 553
10.00 J11 523
10.40 5BE 518
2.10 921 08
.40 881 688
.70 841 638
10.00 801 O98
10.40 TG 578
.10 1.041 798
2.40 997 758
@70 251 718
10.00 oM Kilsl-3
10.40 888 648
12.00 837 638
12.38 797 609
12.75 Ao i 579
13.25 F17 341
) 690 341
12.00 877 7al
12.38 237 726
12.75 B97 588
13.25 8337 B39
19F A5 13.75 ..810 32
12.00 1177 875
12,38 1,137 852
12,75 1.077 809
1325 1T.m7 750
13.75 970 731
12.00 1.297 972
12,38 1.237 P28
12.75 i 880
13.25 1.097 B17
13.75 1.250 794
*Measured with shatt in thrust position (tewards suction end);
ol = +.006.

cODE IMPELLER DIAMETER
MO Compressor Size
¥ T 3 st
1 9.0 12.00
3 .40 12 3R
5 .7 12,75
7 10.00 13.25
9 10.40 13.75




For replacement items use Carrier Specifiad 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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