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MODEL NUMBER DESCRIPTION

Trane Model Numbers allow the complete description of a ma-
chine and its standard options without referring to the serial num-
ber. Although all model number information is not required to de-
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A2 M
TTTT

termine machine performance, all designators must be filled into
enter an order into the Trane order system. Most standard desig-
nators are shown below. Other designators for optional or spe-
cial features or materials may be provided by the factory.

240 1 D A 1
N

-

COMPRESSOR MOTOR DESIGNATOR

N R R CH 08 O R KM ACE O N |

=l P S S I P P P B

imosaior Juw [P R]TJuvIwx]vT2]
worske |2 [sfw jemfausisajse]mrjraims

*COMPRESSOR MOTOR VENDOR DESIGNATOR

WIPELLER DESIORATOR
[ oesGuion | 2w [aw [ 2w oea [ o o T 7%0]

o v FOEO I ESEDNEDED G

EVAPORATOR SUNDLE SIZE DESIGRATOR
DENGRATON BN
: [
2 Tt
3 Twe
g For
[3 e
EVAFORATOR LENGTH DESMINATOR
OENONATON EVAPORATOR LEWOTH I
‘ 3 [ o] ]
i 0 [ —
EVAPORATOR TUBE DESIGNATOR

Standerd copper Jubes 818 denoled by designator “A”. Avad-
mmmdmwmmornlmu.
nessss will be provided by the BCiory upon fequest.

CONNECTION

ary ome |

oF et OR [ B0 PRONT | MOt OR | END FIRONT.

YOR| PASRES | TYRE: [UEFT D] OR MEAR TLEFT HAND| OB REAR
a [ v - ¥ = ¥
T ] - 3 = ®
t ] [ ¥ [ "
A ¥ [ [ [V ¥
v v n L3 s ¥
O [ » 2 [ ®
Fl 2 ¥ w [ w ~
« 3 u ) ® » [
L 2 W [ 3 w &
] [ ~ L] ~ ¥
L) C] [ ¢ ot [
™ ] - L [ 3
. C) i 3 ] ]
¥ ] v L] ] ¥
v D ) - 3 = €
7 3 R T "~ €
[ 2 ] [ € vt €
3 3 at — 3 - €

Typs Ve Mave Tgs N = Mative Tpe

i
*
H




DEPIATOR

| oo g Coe

ORI ukFT
¥
)

P O §END. FONT, | IRY Ot 1500, RONT

Avei
wall thick.

Standard copper tubse are denoked by designator “A”. Avaal-
SOty snd Gesignetors of SIKHIONS! (be Malerials or wall thick.
resews will be provided by the fectory upon requael.
CONDERSEN CONMIECTION ARRANGEMENT DESIONATOR

O el
ot
ML'EIMI.'

Troa U @ Waa Typa W = P ar Tree

-

and

n-mwlhwwlh!?wwmnwm

by
recovery

Tyss o Marws Tge W2 » Mandiwe Tygs

Copvsen




STARTER OPTIONS DESIONATOR

[
i
GO I CANCY AT
SADIION e ] K R S OO SRS e oo
3 ] e
T 1
x [
0 v 1
i
[l ]
T ]
Y T Y
] X
= [l 0
X T
N 1 ] 3
[
i K
X i
O x ¥
[] -
i
T L3
X1
S 1T
STARTER BERIORATOR
TRMNATOR o
. ___ Wowg Une ow
N Wt Unt Wrsed Bt —"j
CONTAOL PANEL OFTIONS DESINATOR
OFTION"
OF [ LD
ELECTRC STAATE ™ i C4a
oL | CONTROL 23
3 i 3
] [ ]
X
] ¥
X -
- x
G [ X ] ]
" X ) [ X
] X = [
® i [ x 3
S X X % X
4 X X L

QT OR [DND. FRONT.
M ST D | OA REAR
i ¥ n = 3 = ¥
[ 1 - 3 e [
C D H ¥ ] ®
C v - L] [ v
* [T [ ] ¥
v [ [} [ ®
3 w [ [l [
" w ® o ®
[ e ¥ L
[ [ - [ 3
4 w * [ "
« [ A [7] v
2] v (]
~ 2] ]
[] [ -
[ ~ w [t
oo Asstary Canderaar
Tys B~ theve Type T o Fanitarw Ty
AUXILIARY CONDENGER DUMBLE S DEVINATOR
[ 1)
A ]
(3 [
0 N Aahary Contn

TTUNIVE SO0 SN OV e by Seugwien A" il T Aiebily o -
NS o MRS ube melenait ot wek INCRAOMAL wit B Prvied by P

cwry s reast
MEAT RECOVERY CONDENSER WATEROIDE WORKINE
PAESSUAE DESIBNATOR
WORUNL
e OR ™ L]
.~ L
L= EL ]
Vigmits e
[ 1)
s M Rwwvery Owveborm




TABLE 1 — Compressor Motor Electrical Data

N o Rated Load Amps | 314 | 302 | 142 | 136 | t30] 107] 13
Locked Rotor Amps | 2154 | 2240 935 | 1040 | 1085 763 796
B8 108 Rated Load Amps 342 329 155 148 142 117 112
Locked Rotor Amps | 2154 } 2240 995 | 1040 | 1085 763 796
c 18 Rated Load Amps 379 364 172 164 157 131 126
Locked Rotor Amps| 2154 | 2240 995 | 1040 | 1085 763 796
CVHE D 131 Rated Load Amps 419 403 190 1682 174 146 140
013-020 Locked Haotor Amps § 2154 | 2240 995 | 1040 | 1085 763 796
£ 142 Rated Load Amps 464 446 210 20 193 169 152
Locked Rotor Amps{ 2862 | 2976 | 1239 | 1285 | 1351 958 | 1000
e 156 Rated Load Amps 503 484 228 218 209 173 166
Locked Rotor Amps | 2862 | 2976 | 1239 | 1295 | 135t 958 | 1000
G 172 Rated Load Amps 5§53 5§32 261 240 230 192 184
Locked Rotor Amps | 2862 | 2976 | 1239 | 1295 | 1351 958 | 1000
€ 142 Rated Load Amps 464 446 203 196 188 159 152
Locked Rotor Amps | 3014 | 3135 | 1349 | 1410 { 1471 } 1045 | 1030
E 155 Rated Load Amps 501 482 224 214 205 173 166
Locked Rotor Amps{ 3014 | 3135 | 1349 | 1410 | 1471 | 1045 | 1090
& 172 Rated Load Amps 551 530 248 237 227 192 184
Locked Rotor Amps | 3014 | 3135 | 1349 | 1410 | 1471 1045 | 1090
CVHE H 184 Rated Load Amps 604 581 272 260 249 206 197
022032 Locked Rotor Amps | 4003 | 4163 | 1679 | 1755 | 1831 1272 § 1327
J 204 Rated Load Amps 662 637 298 286 274 228 218
Locked Rotor Amps | 4003 | 4163 | 1679 | 1765 | 1831 1272 § 1327
K 230 Rated toad Amps 744 715 337 322 308 257 246
Locked Rotor Amps{ 4003 | 4163 | 1679 | 1755 | 1831 1272 | 1327
L 256 Aated Load Amps 820 788 373 357 342 286 274
Locked Rotor Amps | 3880 | 4035 1720 | 1798 | 1876 | 1261 1316
3 204 Rated Load Amps 654 629 205 282 270 225 216
Locked Rotor Amps | 4610 | 4784 | 1971 | 2060 | 2150 | 1466 | 1530
K 230 Rated Load Amps 732 704 333 318 305 284 243 639 61.2 367 353
Locked Rotor Amps | 4610 | 4794 | 1971 | 2060 | 2150 | 14668 | 1530 347 362 201 209
L 256 Rated Load Amps 815 784 370 354 340 283 2n 711 68.1 409 393
Locked Rotor Amps | 4610 | 4794 1971 | 2060 | 2150 | 1466 | 1530 347 362 201 209
CVHE " 284 Rated Load Amps 916 a8t 415 397 380 316 303 79.2 758 456 438
035-050 Locked Aotor Amps | 4495 | 4675 | 2023 | 2115 { 2207 | 1550 | 1617 376 392 217 226
N as Rated Load Amps | 1037 997 469 449 430 359 344 901 863 518 498
Locked Rotor Amps | 4495 | 4675 | 2023 | 21158 | 2207 | 15850 | 1617 408 . 426 237 246
P 261 Rated Load Amps 825 502 481 402 385 994 953 572 550
Locked Rotor Amps 2023 | 2116 | 2207 | 1550 | 1617 485 506 281 292
R 403 Rated Load Amps 580 855 532 445 426 1118 107.1 643 618
Locked Rotor Amps 2541 | 2657 | 2773 | 1954 | 2039 542 565 314 326
in all cases, the motor 10 be fumished must have a KW rating equal to or greater than the ful! load KW determined from the Trane Computer Program. Motor selections must correspond to the
avaitable component combinations tabulated in Table 13-1, page 13.
TABLE 2 — Molor Dasignators
'
96 A X 284 M Y
105 B8 X 323 N Y
118 C X 361 P Zz
131 o] X 403 R 4
142 E X 453 T z
155 F X 513 U z
172 G X 586 v F4
184 H X 653 w Z
204 J X 742 X 4
230 K A 853 Y F4
256 L Y 954 b4 4

*NOTE: X = 200. 208, 440, 460, 480, 575, 600 voits
Y = 200, 208, 440, 460, 480, 575. 60Q. 2300, 2400, 4000, 4160 voils
Z = 440, 460, 480, 575, 600, 2300, 2400, 4000, 4160 voits



CENTRAVAC CONTROL SYSTEM

The Model CVHE CenTraVac is capable of continuous capacity
modulation from 100% to 10% of full load at design conditions.

CONTROL PANEL

This is achieved through the electronic control panel which is il-
lustrated in Figure 1.

Al safety and operating controls are housed in the CenTraVac
control panel. The panel functions are divided into four catego-
ries, as indicated by the external panel layout:

1.

Pressure indicating gauges have no operating function. They
are used only to provide condenser, evaporator, lubricating oil
and purge drum pressures.

. System sequence status lights perform an important diag-

nostic function. A series of seven lights shows the progress of
the CenTraVac starting sequence. As each of the seven circuit
interlocks is verified, its individual pilot light comes on. There-
fore, the reason for an aborted start can be determined by ob-
serving the pilot lights and determining the point at which the
sequence was breached.

. Five fault trip indicators display the status of each safety cutout

control. Circuit interrupters are used to open the circuit instead
of relays because they will hold their position in the event of
power interruption. Therefore, power failure does not require
the manual resetting of all safeties. Additional alarm contacts
on each of the fault trip indicators are brought to a terminal
strip for external. connection.

4. The electronic capacity control system consists of three

elements:

a. Demand limiter
b. Chilled water temperature control
c. Manual inlet vane control and status

The demand limiter control can be setto control at any value
between 40 and 100 percent of motor full load current. Motor
current is sensed by three current transformers and is pro-
cessed into a proportional DC voltage by the CenTraVac
motor overload. This same DC voltage is monitored by the
demand limiter. When the set percentage of full ioad current is
reached, the demand limiter prohibits further opening of the
inlet vanes. If the setting is exceeded, the inlet vanes are
moved toward the closed position.

The chilled water temperature control module uses a solid
state temperature sensor to sense chilled water temperature.
Should this temperature vary from setpoint, an electronic control-
ler sends a pulsed signal to the inlet vane actuator. A combination
of proportional and floating control is used 1o provide high accu-
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FIGURE 1 - Model CVHB CenTraVac Chiller Control Panel



Electronic Control System
(Refer to Figure 2)

a1 (line 9) is an electronic overload relay. lts purpose is to monitor

1e current draw of the compressor and to de-energize the com-
pressor starter if the current draw exceeds the setting of At. (A1
should be set at 105% of FLA.)

A3 (line 39) is the compressor inlet vane actuator electric motor.
A3 end switch (line 26) is closed when the inlet vanes are full
closed. A3 limit switch (line 38) is open when the inlet vanes are
full open. A3 limit switch (line 40) is open when the inlet vanes are
full closed.

S4 (line 35) is a multi-program timer. It limits the compressor to
one start every 30 minutes and also provides the “start” signal to
the compressor starter. S9 (line 43) is the oil pump timer. R keeps
the oil pump motor energized for 7 minutes after the compressor
starter is de-snergized to provide lubrication during compressor
coast-down.

U1 (line 37) is the capacity control module. k modules the inlet
vane actuator (A3, line 39) in response to leaving water tem-
perature as sensed by sensor U3 (line 38). U1 also serves as a
load limiting device thru an input signal from the electronic over-
load relay. Power must be applied to terminal 84 (line 40) before
U1 can open the inlet vanes.

U2 (line 35) is the compressor motor high temperature cut-out. its
M1-M2 contacts will close shortly after 115V is applied to termi-
nals T1 and T2.

Sequence of Operation for Typical Start-Up
‘Refer to Figure 2)
Znergize the chilled water pump starter K12 (line 13).

Close the circuit breaker CB10 (fine 1). Since the contacts of U2
{line 35) do not close instantly, relay K11 (line 36) will notbe ener-
gized in time to prevent fault trip indicator CB4 (line 16) from trip-
ping. After approximately one second delay, U2 contacts will
close energizing K11, Reset CB4. Set switch S6 (line 26) in the
“auto” position.

Control power flows thru the safety controls and fault trip indicator
contacts (line 16). If all safeties are satisfied, light DS1 (line 20)
will light. Power flows on to the chilled water demand switch S3
{line 26) whose temperature sensing element is located in the
retum water entering the chiller. Upon a rise in retum water tem-
perature, 83 closes energizing light DS2 (iine 20) and feeding
power to timer contact S4. If 30 minutes or more has elapsed
since the previous compressor start, timer contact S4 (line 26)
feeds power to light DS3 (line 20). Power also flows through com-
pressor inlet vane end switch A3 (if vanes are closed), through
relay K7 contacts (if compressor is off) to terminal 8. If chilled
water flow is proven, power feeds thorugh flow switch S5 to light
DS4 (line 20). Power also feeds through switch S6 energizing
relay K4 (line 19). K4 contacts (line 16) close to energize the con-
denser water pump starter, K13; if condenser water flow is pro-
ven, power feeds through flow switch S7 (line 26) to light DSS

{line 20) and also energizes relay K5 (line 21). One set of K5 con-
tacts (line 43) close energizing the oil pump timer S9. A second
set of K5 contacts (line 28) close keeping the control circuit com-
plete by jumpering out the start inhibit functions. In 40 seconds
timer S9 contacts (line 44) close energizing the oil pump motor B2
(line 45). When oil pressure is established, oil pressure switch S8
(line 26) closes lighting DS6 (line 22) and energizing relay K6 (line
23). One set of K6 SPDT contacts (lines 14 and 15) switch ener-
gizing relay K3 (line 14). K3 contacts (line 16) close keeping relay
K3 energized and arming the low oil pressure circuit breaker
circuit.

A second K6 contact (line 35) closes energizing timer S4 (line 35).
In 20 seconds S4 contacts (line 33) close keeping timer 54 ener-
gized through its entire timing cycle. 5 seconds later S4 contacts
(line 28) closse feeding power to light DS7 (line 28 and energizing
comrpessor starter K1 (line 29). K1 contacts (line 30) close keep-
ing power on K1. A second set of contact of K1 (line 31) close en-
ergizing relay K10 (line 33). K10 contacts (line 31) close kesping
K10 energized for the remaining timing cycle of S4. A second K10
contact {line 29) opens removing the “start” signal from the K1
relay circuit. Thus the “start” signal lasts only long enough to en-
ergize and close K1 start contactor.

A third K1 start contact (line 45) closes keeping the oil pump
motor energized as long as the K1 start contactor remains closed.

When K1 connecls the compressor in the run configuration, K1
“run” contacts (line 40) close feeding power to terminal 84 of the
capacity control module U1 (line 40) (if refrigerant temperature
switch 82 is closed) thus allowing U1 1o open the compressor
inlet vanes as necessary.

When K1 is initially energized, refay K9 (line 26) is also energized.
K9 contacts (line 25) open keeping relay K8 de-energized. This
arms the starter fault safety circuit 15 seconds after the initial start
pulse is sent fo K1. $4 contacts {line 26) switch from 13-81t0 13-
79 energizing relay K7 (line 24). K7 contacts (line 26) close keep-
ing K7 energized and completing the arming of the starter fauit
circuit. If K1 opens for any reason, contacts K1 (line 29) open de-
energizing relay K9. K9 contacts (line 26) close energizing relay
K8. K8 contacts (line 15) close tripping fault trip indicator CB5 and
locking the unit off. Whenthere is no longer a call for cooling orifa
safety opens, compressor starter K1 and relay K5 will be de-ener-
gized. A contact of timer S9 (line 44) will keep timer S9 and oil
pump motor B2 energized for 7 minutes to provide lubrication
during compressor coast-down. )

Itthere is a loss of oif pressure while the compressor is running, oil
pressure switch S8 (line 26) opens stopping the compressor and
de-energizing relay K6 (line 23). Power then feeds from terminal
12 (line 26) through contacts of K3 (line 16) and NC contacts of K6
(line 14) totrip fault trip indicator CB1 locking the compressor off.

Alarm contacts (line 56) are factory wired using NC contacts of
the control circuit breakers. NO alarm contacts may be used by
moving one wire on each circuit breaker.



FREE COOLING

Free Cooling is an accessory to the Trane Model CVHB Cen-
KaVac Chiller. Free cooling adapts the basic chiller to function as
a simple heat exchanger using refrigerant as the working fluid.
When conderiser water.is available at temperatures lower than
the desired chilled liquid temperature, Free Cooling can provide
up to 45 percent of nominal chiller capacity without operation of
the compressor. This feature can result in substantial energy cost
savings on many installations.

Operation

Free Cooling operates on the principle that refrigerant flows to the
area of lowest temperature in the system. When condenser water
is available at a temperature lower than the required leaving
chilled water temperature, the operator stops the compressor
and starts the Free Cooling cycle by a simple pushbutton control.
Changeover back to mechanical cooling is aiso by simple push-
button control.

The Free Cooling accessory consists of the following factory-in-
stalled or supplied components:

1. Arefrigerant gas line, including an electrically actuated shut-
off valve, instalied between the evaporator and condenser.
2. A valved liquid return line including an electrically actuated
shutoff valve, between the condenser sump and evaporator.
. A liquid refrigerant storage vessel.
. Added refrigerant charge.
. Free Cooling changeover controls.

m bW

Upon changeover to Free Cooling, the shutoff valve in the liquid
and gas lines open and a lockout circuit prevents compressor en-
orgization. Liquid refrigerant drains by gravity from the storage

tank into the evaporator, flooding the tube bundle. Since the re-
frigerant temperature and pressure will be higher in the evapo-
rator than in the condenser due o the water temperature differ-
ence, the refrigerant vaporized in the evaporator flows to the
condenser. The gas then is condensed by the effects of the cool-
ing tower water and flows by gravity back to the evaporator. This
automatic refrigeration cycle is sustained as long as a tem-
perature difference exists between the condenser and evapo-
rator liquids.

The difference in temperature between the condenser water and
evaporator water determines the rate of refrigerant flow between
the two shells and hence the Free Cooling capacity.

If the system load becomes greater than the Free Cooling avaii-
able capacity, the operator stops Free Cooling operation. The
gas and liquid valves close and compressor operation begins.
Refrigerant gas Is drawn out of the evaporator by the compressor
and is compressed and discharged to the condenser. Most of the
condensed liquid first takes the path of least resistance by flowing
into the storage tank which is vented to the economizer sump
through a small bleed line. When the storage tank is full, liquid
refrigerant must flow through the bleed line restriction. The pres-
sure drop through the bleed line is greater than that through the
orifice flow control device, hence liquid refrigerant flows normalty
from the condenser through the orifice system and into the
economizer.

During changeover to mechanical cooling, the refrigerant transfer
process requires less than three minutes. The loading ramp pre-
vents carryover by slowly loading the machine.
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WIRE SELECTION TRABLE (REF. NEC 1981)
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WIRE SELECTION TABLE (REF. NEC 1981)
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FIGURE 7 - Typical Field Connection Diagram, Pneumatic Capacity Control
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FIGURE 10 - Typical Schematic and Field Connection Diagram For Free Cooling Option
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