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frigerant to flow through the expansion valve in the same
direction at all times.

In package um'.s the rel‘ngemnt veeewer may be mmu:mzed
in size or eli is given to a
limited system mfngemnt charge, and the internal volumu of
the indoor and outdoor coils and their eonnecting lines.

In addition to providing the heat pump function, reversing
valves may be used to defrost the evaporator of commercial
refngerahnn systems, which normally operate in the eoolmg
cycle in display cases and walk-m eoolers.

sing valves are 1

P. d in
motor truckx, trailers, and rmlway refngemwr cam for dm
transpartation of penshable cargo. These systems' can be
arranged to operate subomahmlly and pmvnde cooling,
heating, and def d. An

Iy

provides manual oontml of the dafmsung operahon.

R dless of the type of installation to which the re-

NSIOE COIL.
. ACTING AS AN
EVAPGRAT

versing v_alve is added, e.g., window unit, residential unit,

f
< out captiLagY TuDE USED AS & L
REFRIGERANT LIGUID EXPANSION DEVICE

* Filot solencid volve is de-energized.

Fig. 24 .... Four-Way Slide-Type Refrigerant Revensing
Valve Used in Cooling Cyde of Refngeruhon Sysfem‘

portB Themvemngvalvewﬂlthenmvemwtheptmhon
shown in-Fig. 24.

- Reversing valves operate equa].ly well wn'.h most ﬂuonnahad
refngemnt.s but the type of mfngemnt used will affect the
size of the valve selected for a given capacity. For a given
refrigerant and ecapacity, the valve selected- should have

drops th h thevn.lvepasmgwmbm.h
the duu:h.srge and suction gas pat.hs in order that the eom-
pressor capacity will not be redueed -

Other ar of liquid i devwes
in reverse cycle systems include a multlple capillary ‘tube
system with a check valve to permit a greater refngemnt
mass flow rate in one direction, or & single expansion .valve
zystemmtbfourcheckvnlvamngedhususethere-

| unit, or customer built system, the system may be
made to operate automatically. If a dual action thermostat
is used, cooling will automatically occur when the temperature

rises above a preset value, and heating will occur automati. .

cally when the temperature drops below a presat value.

CONDENSING WATER REGU_I.ATORS’
Two-Way Regulators

‘The condens ter \; dul: the quanhty of
water pmmg through 8 water-cooled refngcmnt condenser in
to the . This is'used on

a vapor cycle refrigeration symm to maintain & condensing
pressure level which will load but not overload the com:
pressor motor. The 1 dul to cor-
rect for vari in t or p of the water
supply, and for variations in the quantity of refngerant gsa
which the oompmor is sending to the condenser

Operahon

The condensing wafer. regulaf ists of & valve and an
actuator which are linked together as shown in Fig. 26. The
actuawr commonly oonsnsts of & metallic bellows and ad-

spring which is

densing p For large ter-fl ities, & smail

condensing ‘water regu]awr is used for pilot-operation of &
diaphragm type main valve.

After a p starts, the cond begins
to rise. When the opening pressure setting of the regulator
spring is reached, the bellows move to gradually open the
valve dise from its seat. The regulator continues to open as
the condensing pressure rises, until a balance point is reached
between the water flow and the heat reject.ion requirement,
at which point the condensing pressure is stabilized. When the

stops, the inuing water ﬂow through the
mgulator causes the densi: to drop grad
thereby nlosmg the regulator, which becomes fully closed when
the p setting of the regulator is reached.’

Selection

Rolacts 1 1,

of a condensing water ds upon the

Refngemhon Sysfemx

type of system refrigerant used, the water flow.rate required,
and the available water pressire drop across the regulator.
‘While one standard bellows operator can sometimes handle
any of several refrigerants, special springs or bellows may be
required for very. high- or low—pxmxm refrigerants, asin the

icted to the system ’

Refrigerant Control Devices

cade of Refri t 717 ( is), where a stainless'steel
benowsmustbeusedmheuofabmbellows e
. The water flow rate.required d ds upon econd per-
data, the of available water, the quan-
tity of heat which must be rejected .to this water, snd the
allowable leaving water temperature.
For a given opening of the valve seat, which componds to
a given pressure rise above the regulator opening pomt.v the
flow rate handled by a given sise water regulator is a func-
tion of the available water pressure drop across the valve seat.
Available wnter pressure d.mp is determined for the requned
flow rate by ded ‘water pressiwre drop,. pipe
fine pressure drop, and static ‘bead lossu from ﬂ)e pressure
of t.he wawr at lt.s supply pomL . .
water shou!nl
the- ma.nujacturers data on the, basxs “of:n xnmmum requmx‘l
fiow rate and minimum available pressure dmp .
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Three-Wuy(' ndensi Water Regul

VALVE sZaTs

Fig. 27 ....

d in frecxmg weet.her An mdoor sump is usually e~

Apphcahon - -
QOversizing of 8 1l should be avoided b this

epcourages hunting. ‘. quued and 8
‘When t densing water 1 (see Fig. 26)

are used on remruulata.ng cooling tower syst.ems, the throttling
action of the valves during cold weather causes a reduction
in pump and tower circulation which is-undesirable for that
equipment. oo

Three-Way Regulators ce

On tower systems reqmnng individual mude.nsmg prwm.ue
control,. it is advi to use th Y k:r
regulators (see Fig. 27). These are similar in consf.rucuon to
two-way regulators, but they have dn’additional port wbxch
opens to bypass water around the condenser as the port con-

trolling water flow to the condenser. ‘closes. Thus the tower

decking or sprays and the circulating pump receive a oonst.ant
gupply of water, although the water supply to mdmdual con—
densers i3 modulated for control. .

ing water 1 must. be supple-
menbedbyo'.her means where cooling towersystemsm tobe
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Fig. 26 .... Two-Way Cond g9 Water Regul

P y water control

valve is used to periodically dxvert all oi the condenser leaving

water«direcﬂy to the sump whenever the water becomes too
cold. -

Unlike the ded and pted L pertmmng
to the application of refrigerant control valvu, A strainer is
not ordma.nly used with a water regulator, because a strainer
usually requires more cleaning and servicing-than a regulator
without'a strainer.

CHECK VALVES

Beingemnt ‘check valves  are norma.lly used in refngem.nt
Iines where p ds could cause undesirable reverse
flows. A check valve is usually opened by a portion of the
pressure drop which causes flow in the pipe line. Closing
usually occurs when a reversal of pressure takes place, or
when the pressure drop across the check valve is less than the
minimum opening pressure drop in the normal flow direction.

Conventional check valve designs frequently use the piston

" type construction, and employ the globe pattern in large sizes,

while in-line designs are commonly smaller than the 2-in.
size. Either design may be used with closing springs; the
heavier springs give more reliable and tight closing, but re-
quire greater pressure drop for the check to open. The in-line
check design does not permit s manual opening stem. Al-
though conventional check valves may be designed to open
at less than 1 psi drop, they may hot be reliable at tempera-
tures below — 25 F because the light closing springs may not
overcome the viscous oil

Special refrigeration check valves are available, such a.s
excess flow checks, which close only when flow exceeds the
maximum desired rate; elechoallyw!eddwcka which mqv.ure
no pressure drop to remain open; remots pressure operaled
checks, which are normally open but close when supphed with
a ]:ugher source of refr

Seat Materials

Although precision metal seats may be manufactured
nearly bubble-tight, they are not economically practicable,
for refrigerant check valves. Seats made of synthetic rubbers
provide 1) at medium and high
but may leak at low temperatures, due to lack of resilience.
Smce high temperatures deteriorate mast rubbers suitable for
the use of plastic seat materials has become in-




