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PURPOSE

To transmit the attached'lnstallation, Operation and Replacement Parts
Instructions pertaining to the standard pumpout unit.’

MACHINES AFFECTED

17CA, IZDA,'17H.P,S and 19C machines provided with pumpout units.

PROCEDURE

.\ The attached instructions are issued to cover procedurés-pertaiuing to
the standard pumpout unit. -

l\
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INSTALLATION, OPERATION AND SERVICE PARTS INSTRUCTIONS |
' PUMPOUT UNIT .
17CA, 17DA, 17M,P,S, & 19C CENTRIFUCAL MACHINES

4.0 PWMPOUT UNIT'

" The Htandard pwspeut unit consists of a reciprocating compressor, oil separator,
. water-cooled condenser, pressure reducing device (float valve), and storage tanmk.

Thie unit provides two important functions:

(a) Capability of transferring the refrigerant into a storage tank which
enables the machine to be opened without losing any refrigerant.

(b) Capability of distilling the refrigerant charge, thereby removing all
impurities from the refrigerant. o

4,1 Iransferring the Refrigerant

Figure 1 shows a typical pumpout system with the cocler and storage tank on
the same level. To transfer liquid from the cooler to the Storage tank,
the hand valves are set to permit the pPUmpout compressor to discharge into
the cooler while taking ite suction from the storage tank. The pressure
differential thus created forces the liquid from the cooler into the stor-
age tank. This method of transfer also applies when the storage tank 1Is
located abowe the cooler.

It is desirable to locate the storape tank so that its top is below the
bottom of the cooler. Then, by opening the proper valves, it is possible
to vent the storage tank to the cooler, and the liquid will drain by gravicy.

To transfer refrigerant from the machine to the Etorage tank, open valves
5, 7, 6, 2, and 12 (Fig., 1), close the remaining valves, and operate the
pumpout compressor. This takes a suction on the storage tank and pressur~
izes the machine. When the pressure in the storage tank is reduced to less
than that of the machine, open valwe 11. This permits flow of the refrip-
erant from the machine to the storage tank. :

After all the liquid is transferred, the remaining refrigerant vaper can be
drewn off by taking a suction on the machine and discharging through the
pumpout wnit’' condenser into the storage tank. This is done by opening
valves 12, 3, 7, 6, &, and 9, while closing the remeining valves. During
thie operation, assure that there is water flow through the pumpout conden-
ser. This will condemse the refrigerant prior to its entering the storage
tank. :

Tne high pressure cut-out is set to prevent excessive pressure which could
cause the rupture disc to blow and, consequently, lose the refrigerant
charge. The normal pumpout condensing temperature is 110°F at maximmm
load.

During evacuation of the cooler, any liquid remaining in the cooler shell
will flash off, This may lower the temperature in the cooler enough to
freeze the "brine."* Tor this reason, it is essentisl that all ligquid

*Brine is the fluid passing through the cooler tubes, and may be water or
another chilled liquid.
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refrigerant be' removed from the cooler before evacuation 1s started. When

evacuation of the coo;Ler.

To transfer the liquid from the storage tank to the cooler, operate the
pumpout compressor with the appropriate valves set to pressurize the stor-
age tank and. l:ake its suction from the cooler. The pressure in the cocler
is lowered to'a corresponding saturated rafrigerant liquid temperature
equal to 2° above the brine freezing temperature. The proper valves are
then set so that the pressure difference between the two vessels forces
the liquid from the storage tank to the cooler.

To charge the machine from the storage tank, take a suctlon on the cooler
and discharge into the storage tank by opening valves 32, 3, 7, 6, and &
(Fig. 1), and closing the remaining valves. When there is & pressure dif-
ferential, open Valve 11 and refrigerant will flow inteo the cocler. Again,
care must be taken to assure that cocler water is being circulated to pre-
vent freeze—up.

Use of the Centrifugal Compressor

_Under certain ciréumstances, it may be found that the 5F20 compressor must

be operated for a very long time to build up enough pressure in the stor-
age tank to return refrigerant to the cooler. This can occur, for example,

L when a large storage tank has a large charge of very cold refrigerant. In

4,

3

this case, the hot gas from the compressor will be condensed by the cold
refrigerant with a very slow build=up in tewmpersture and pressure.

 The rate of transfer of refrigerant to the cooler may be increased by run-

ning the centrifugel compressor to lower the cooler pressure and, if neces-
sary, the storage tank can be pressurized by bleeding pressure from the
machine condenser to the storage tank. Care must be taken, however, to
prevent blowing the rmpture disc of the storage tank.

Other precautions that must be taken when using the centrifugal eompressor
in thig mmmer are: Assure a flow of brine through the cooler to minimize

the poaa:.bzhty of a freeze-wp. The suction damper must be maintained in

a minimem posttion, a. careful watch of the suction pressure gage must be

-kept, and the cooler pressure must be maintained above the freezing point

of the brine. Also, mzintain a.safe temperature on all the compressor

bearings during this opemtzon.

Distill_g the Charge

-To digtill the c.harge, take a suction from- the storage tank (whic.h eontn:lns

O'pen valves 5 71, 6 2, and 1(Fig. 1), while closing:he rema:l.ning valves.
During this gperation, circulate condensing water to condense the refrig-

- _erant. QS il: enters the ml.chine. The impurities iu the refrigerant will be
left da- tzhe storage tank and wust be drained off through Valve 10.
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4.4 Systew Limitations

To transfer liquid from one vessel to another requires either a difference in
elevation to permit gravity flow, or a difference in pressure between the two
vessels to forece the flow of liquid. The latter method requires lowering the
pressure in one vessel which, if there is liguid in the vessel, means reducing
its temperature and, simultanecusly, increasing the ptessu;e_in'the other vessel.

On most applicatioms, this is not a problem. However, applications such as low
temperature jobe, outdoor installstions, or installaticms with high temperature
differentials berween the storage tank and the cooler require a careful study of
the problens : 8. de v ans 2

In some r:.aaes, it may be necessary to add auxi}.in:y heat to one of the vessels
or to insulate the storage tank wheze high ambiént temperatures or sun load make
it difficult to reduce the temperature and pressure in the vessel. All storage
tanks located outdoors must have a cover or roof over the tamk to be sure that
the pressure in rthe tank does not exceed the relief pressure setting.

Sound engineering judgment must be used on all pumpout systems to determine
" their limitations on 2 particular applicarion.
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4.5 Pumpout System Adjustmnts :

Each’ pumpout unit is supplied with an. odl. safety switch (Fig. 2), and a dual
pressurestat (Fig., 3). A description of. these switchea follows.

s e e e e s e o T Ll S pmliteras it o

RESEY BUTTON
: eT ™
gk pressuRe_ O R T
OIL PUMP DISCHARGE | DiAGRAM)
Y s N — DquPrasnntsun .
- Beamiet, [ __,s""""'”'"_ e )
commmmmTT OllScfety Switch : FIGURE .3_.____”_.___.-__.1 )

FIGURE 2. ¥ f

4.5.1 041 Safety Switch
The oil safety gwitch is provided to sense the oil pressure differen—
tial between the oil reserveir and pump discharge. The switch con-
taine twe switches and a heater element. If the oil temperature
falls below the eutout pressure (see Table 1), the oll pressure dif-
ferenrial switch closes, which energizes the heater element which, in
turn, opens the oil pump failure switch {(a thermostatle type switch)
that shuts the compressor off. If the oil pressure increases to above
the cut-in pressure, the oil pressure differemtial switch opens, de—
energizes the heater element and, in turn, the oil pump failure switch
closes. This operation is covered 4in more detail under 4 8, Controls.

4.5,2 'Dua.l Pressurestat

The dual. _pressurestat consists of a high and low pressure safety
switch

mdt

T -hompressor discharge pressare and srill open when the pres-
sure corresponds to & temperature of approximately 125°,

~ thus shutting the compressor off.  These pressure settings
vary, depending upon the type of refrigerant used (see
Table 1). The switch will eclose again ar a pressure cor-
responding to approximately 100°.

" 4.5.2.2 Low Pressure Switch. This switch measures compressor suc-

tion pressure and will open vheno the pressure corresponds
' ‘to a temperature of apprcximntely 38“, thus shutting the



CA~SB-17-58-4
1/11/68
6 of 17

comprassor off, 4Again, these values vary, depending upon
the typé of refrigersnt (Table 1). This switch will close
again at s pressure corresponding to approximately 50°,

Table 1. Suggested Prasasure Settings

) Normal
Dual Pressirestat (psip)* 011 Safety Switch| 01l
High Presgure| Low Pressure Cut-out [Cut=-in {[Pressure)
Refrigerant |Cut-out] Cut-In| Cut~out]| Cut—in (psid) **| (psid) (peid)
114 50 . 30 1 10 11-14 16-19 §45-=55
12 165 115. 36 67 11-14 16-1% 45-55
500 180 {140 - 44 60 11-14 l6-14% 45-55

*Settings given are for water chilling application. For other applica~
tions, set the -low pressure cut-out to atmospheric pressure or to a
Pressure corresponding to & temperature equal to 5° above the freezing
temperature of the brine, whichever is highest. The high pressure
switch and oil safety switch setting remain as shown.

**Differential pressure (between oil reservoir and pump diecharge).

4.7 Storage Tank Safeties

4.8

Table 2 summarizes the rupture disc and/or safery relief valve sertings on
the pumpout storage tank. Field adjustment is not required on these de-
vices, Check devica nameplate against Table 2.

Table 2. Pumpout Storage Tank Safety Device|
System Bupture Disc/Relief Valve
Refrigerant (psig)
114 ' &0
12 i85
- 500 225

Controls

The schematic wiring diagrams for a pumpout umit are shown in Figs. 4 and
- They differ only in respect to the power source to the compressor
motor. Figure 4 shows a high voltage motor.

The follewing is a step-by-step explamation of the operation of the control
circwit, using Pig. 4 as a guide. The control circuit uses 110 volt power.

A CR relay, locsted sarcss cneof the power legs fzom the starter T© the
compregsor mator, is also part of this circudt. To simplify, the circuit
will be divided into three sub-cirecults; namely, the crankcase heater
(Branch A), the safety (Brmmch B), and the oil pressure clreuit (Branch C).
4Also, the various comnections will be alpha-pumerically numbered.

When the start switch is depressed, power is mveflable to the compressor
starter (¢) relay, bypassing from Bl through the normally closed stop switch
to B2, through the now closed start button to B3, through the normaliy
closed oil pump failure safety switch to Bé, through the normally closed low
pressure switch to B5, through the normally closed high pressure switch and
a set of overloads to the relay, and on to ground at B6., )
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Fig. 4. Pu@out System Schematiec Wiring Diagram
for Compressor Motor Voltage Other than 230

When the relzy (C) is energized, the starter contacts close and power ie
supplied to the compressor motor, the C contact in parallel with the start
button closes, making the circult from B2 to B3, which allows the start
button te be released, and the safety circuit (Branch B) is energized and
self—sust:aining.

When power is applied to the COmPIessor motor, the CR relay located across
one of the legs of Tl and T2 is energized. As a result of CR relay being
energized, the set of normally closed CR contacts in the crankcase heater
circuit {Branch A) opens and the set of normally open CR contacts in the
o0ll pressure circuit (Branch C} ecloses. With the CR contacts in Branch A
open, the power is interrupted between Al and A2 thus de—energizing the
crankcase heater. With the CR contacts in Branch C closed, power is avall-
able from Cl to C3; thus the heater element would energize. However, the
low oll pressure switch opened when the compressor started and oil pressure

hantan g

bullt wp so pwer is :T.nterruptad from C4 to CS, t:hus de-anergiziug l:he

all switches ‘are in their operat:l.ng pos:l:ion.

To stop the compressor, one of the safeties must be actuated, or the stop
button must be pushed.

If the stop button is pushed, the opposite of the starting sequence occurs.
The C relay is de-energized the comprescor starter contacte open, de-—
energizing the compressor motor, and the C contacts in Branch B open, inter-
rupting power between B2 and B3, thus opening the safety subcircuit {(Branch
B) which requires depressing the start button to restart. With the compres-
sof motor de-energlzed, the CR relay is de—energized. As a result, the CR
contaéts in Branch A close, allowing power to A2, energizing the craskcase
heater to 43, and on to grownd at A4, Also, the CR contacts in Branch C
open, interrupting power between Cl and €3, thus preventing any power from
paseing through the hearer element by openimg Branch C.
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1f the high or low pressure ewitch should open (by the pressure settings
ag listed in Table 1l being exceadad), the sequence of events will be the
gsame as just described. By manually closing the jumper switeh from B4
to B3, the low pressure switch is bypassed. This ensbles the machine to
pump down to any pressure, usually atmospheric without the pumpout com-
pressor cycling off due to low pressure. -

I1f oil pressiire should fail while the conpréssor is operating, the low
oll pressure switch will close. In review, when the compressor is oper—
ating, the CR contacts in Branch C are closed. Thus, with the closing
of the low oll pressure switch, power 1g¢ available across the heater
element to grownd at C5, which results in the element heating up. This,
in turn, causes the cil pump failure safety switch (a thermostatic switch)
to open, interrupting power from B3 to B4, thus opening Branch B and,
again, causing the same sequence of events as described in pushing the
stop button. A momentary loss in oll pressire will not necessarily cause
the compressor to shut off, since there is a time lag in the oil safety
switch; namely, the time 1t takes for the element to heat up sufficiently
to open the oll pump fallure safety switch.

Pigure 5 is simllar to Fig. 4, except that a 230 V compressor is used.
In this application, the low oll pressure switch and heater element of
the oil safety switch can be wired across the 230 V source, eliminating
one set of CR contacts. Both methods of wiring are equally acceptable.

" <
t v
Fuse ' h ' ' ”‘1"
R . CMRKWI: .
p 1l o NEATER - . . .
1‘ Ol PUNP FAILURE : Lo S
LAFETY SWITCH 4
| T HEe
‘ - I LD
i_ | — .
WANUAL
START : SWItCH
|
.':'::‘----
Loy By ] -
HEATER ELEWENT LOW OIL )
. PRESSURE. BWITCH
R
e N o
. 120w
FAOK 1LOAD SIDE
- OF STARTER B .
T4 C T2

()

Pumpout System Schematic Wiring Diagram (Compressor Motor Voltage of 230/3/60)

NOTE: The oil pressure switch is shown schematically as three separate
devices. Actually, they are all contained wilthin one switch box as shown
in Fig. 2. The control consists of a2 low oll pressure switch which opens
with an increase in pressure and cleses with & decrease in pressure. Next,
a heater element which can be wired across 230 or 110 V, depending wpon the
aveilability of 230 V, which heats up whenever the low oil pressure switch
is closed and power is available to it. Last, an oll pump failure safety
switch (normally closed thermostatic switech) which will open whenever the

heater element ie energized long emough to Taise its temperature sbove a
predecermined setting.
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4.9 Assembly and Parts

Figure 6 shows a direct drive pump-out wmit with explosion proof Contruls.
shewing the compactnees of the unit.

The standard storege tamks for R-114 and R-12 are shown in Figs. 7 and 7A,
respectively. - The two types of condensing units, direct drive and belt
driven, are shown on Figs. 8 and 9, respectively, with the parts called
out for each unit.

NOTE: On installations requiring explosion-proof controls, the
direct drive unit is supplied.

The installation details for the standard pumpout unit used with R-114
machines are showm in Fig. 10, The details for units using R-12 are simi-
lar, and each job will be provided with a layout drawing.

Pumpout units for R-500, R~22, or other special applications, such as
~ large volume requirements, are obtaimable through special orders.

4.9.1 Ttems Supplied by Carrier, Syracuse, and Factory Assembled

5F20 (5F40, special order only) belt driven compressor. (Direct
drive on explosion proof wunits.)

5F20 condenser (5F40;:special order only).

011 separator.

Dual high and low pressure cut=-out switch, 110/220 volt.

011 safety switch, 110/220 volr.

Crankcase oil hearer, 100 watts, 110 wvelts.

Float valve(s).

Suction and discharge gages.

Special control enclosure (weatherproof, explosien~proof, if
required) . :

4.9.2 Items Not Furnished by Carrier, Svracuse

Motor starter. Must be ordered for 110 volt holding coil.
Special control relays tequired (see 4.8, Comtrols).
Interconnecting refrigerant valves and piping.

Control relays.

Momentary contact switch.
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P e | earwo, ] Emro, DESCRIPTION Tiae | ewc o, D, DESCRLITION [
1 58206509 1 Conpressor Assembly 51 ALBLAFORL 2 #, X 5/16 Ig Drivescrew
3 1TR3-817-7 1 Basa Weld Assenbly 52 DE53DA30L 1 5/a ﬁt‘:enlfm Plug
3 SF20-3hh 1 Condenasr Asaembly % EF23HC090 1 Pagied Angls ¥alve
& SF20-2042 2 Support Strnf sS4 1 1-1/8 0., X 065 W, Cu. Tube
5 5F20-1112 2 Strap Liner (On SF20-1662} X 3-5/8 ig
6 n1LZon 1 041 3eparator 55 5F20-263-1 1 Flexible Goupling
7 PRELCATOL 2 1-1/8 Solder Ground Union [*] ALISAAZOS 4 Hsra Taper Dowsl Pin
8 DE3SEAS) 2 L8 X 1-1/8 Solder Bed mching I 57 2 each } 1/32 - 1/C4 Shim
9 DOL2CAO5L 1 & o 8 17R3-123-20 ta S Line
10 DESITA70L ! 1-1/8 Stresnline Flug o4 73123 fndon to Sepdrator L
u P, ORAZ0L - 0.5, Tee &0 ARDERR292 e =13 I Lk Ly BexHd Capacrew
12 EPL,LBC YY1 1 1-1/8 ODT Glohe Valvae 61 AAOLER295 B }:g - 13 1 ;jlglﬁu 11} Cnpgem
13 1735-4,061-23% 2 58 O.D.s. X 3/4 W.P,T, Coupling &2 AT11AAY01 16 1/2 - 17 Hax Mgt
T3 ARDSER 160 2 1 - 34 1g lex W, Capacrow 63 AULIUA3I0L 16 1/2 lockwasher
x5 BIOTDADSY 1 I/ WL X 1/, WT Bnion Cplg &, ABOERL2Y b 10 - 32 T 3/ Lg Hex Ha Serew
16 Far Job Reg 1 . Cond Balief Valva 65 ATI9RA122 3 10 - 32 Hex Wut
2% Mo |41 Ve seucwd b S & | Momna R 4 i
g [ w ) are AUGZAA &
19 ll:!_ultﬂ.l ' e ";#"k"‘l;::'rn n.d nu i g 301 1 1/2 Platewasher
20 CASIAAZSS 1 1~ X shing g 00 [ ;
21 CAZOJIAZSL L 1€ X 1" £ 1% FPT Tee o e : Srankense Wr. Pug.
22 PEOL DAY, 1 1-3/4 OO X 1* HPT Goupling 7n Ar 4.(" Py 1 Tual Presavr agdat
-3 17ﬂ3-556—3 1 Tube Asnembly :
24 173407183 1 30* - 0 - 20O Cage
25 170 4, 071-86 L 0 - 250f Gaga {m 17Ql.—lm1_s5j
26 DO190A 0L 1 5/8 Flare Cap
27 DOLLCAY0Z 1 Flare Raducing Tpe
28 CAZ9HAL52 1 1/2 1 3/a P.P.T. Reducer e U —
29 CA520A10L 1 353  § 3{% nr; /H.; llgrpp%r: . Tten o
0 DIOTOAYOS 1 5/ B, FL X 1/6 1f Unlon Cplg ;
31 AR 2 17 Lockwasher Refrig. . 16 [Ti {Zxploeionproof)
32 ECO) BEO1T 1 Float Valve Asacably 11 * i7D5-1101-1F 17%-4072-5
3 17R3-3502-4 1 011 Feparator B iz 1705-1101-14 - 17%6-h072-6
% ANDEDR229 2 3/8 - 16 X 7/8 bg Nex 1d Screw . 500 17ns-nol.zs: 1796-L072-8
35 EP7L 1- 3/, F.P.T. Eall Valvs ;
36 17R3-3502- 1 ¥elya to Tee Tube .
7 17R3~554=5 1 hh;.lsonr:yoﬁ ea. ™ 5F- :0 mm our UNIT
b1 R i 1-} 5w ubs - T
(WAe310) X 9 Lg l RECT PRIVE
19 ) s1-3/#°0.0, X 065 W Cu. Tube r :
. 7 (XA03-10) X.B Ig sr:nrun PARTS
‘40 17RI-1122-30 1 | * Coupling Cuard
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N DE20BAY0) . " hdwpter )-3/8 0.0, X 1-1/8 0.0,
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