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NmﬂmnwkﬂMmbamumaﬂyhddmthecpen
position by gravity or a spring force. When energized, the
powerof(hesoleno:deoxl,actmgontheplungu pulls the
valve pin on the valve port to close it.

Multiaction solenoid valves are available to accommodate
many different flow configurations: (1) a common inlet three-
way valve directs flow from a inlet to

1965 Guide And Data Book

tected by fuses, they should be sized secording 1o the holding
current and should preferably be of the slow blowing type.
When direct-current solenoid valves are installed,
pmtororotherdeweelswuednnosstheooﬂlﬂdstnab-
sorb or destroy the ommter—vuluge surge generated by the
coil when the circuit is broken, in order to protect the coil

one or the other of two outlet connections, (2) the four-way
valve described in the section, Refrigerant Switching Valves.
Dmgneomprommusuallymﬂtmhawx_xgthepomof

lati andﬂ:eeontml]mgmwh.Thmunuteon&demd
necessary with low voltage direct-current coils. .
Whenever it is ¥ to ble the solencid valve

these direct-acting valves smaller (or the
pressure differential lower) than the equivalent normally
closed two-way solenoid valves. As a result, multiaction pilot-
opemtedsolenoxdvn.lvesmusedmmostm Their use
warrants careful appli

after msta.llauon, the magnetic coil sleeves (if reqm:ed) must
be replaced in their correct respective positions, to operaté

the valve properly. Leaving the coil sleeves out of an altez-‘

nating-current valve may result in coil burnout.
In order to aveid valve failure due to low vol(agv., the

analysis, the
differences required to shift and ho].d the valves may not exist
under all operating conditions.

Selection
When solenoid valves are selected, proper id

lenoid valve coil should not be energized by the same con'
mcts, orat(.hesamemstantthatahesvymowrlnadmcon-
nected to the electrical supply line. The solenoid coil can be
energized immediately before or after the heavy motor load is
connected to the line..

ehould be given to the following:
t.h:e!e- Bamc ﬂov configuration, such as two-way normally-closed
way,
'I‘ypeaiﬁuxdmbehmd.lul P
3. Tem and p ditioms of the ent ﬂmd.
4. Mlowﬂehsﬂ!;"fh fow premue{ dix:preqmmdm the valvu that is
toes e port eize for the
5. Capacity in nppmp:mta terms. capacity.
6. Maximum operating pressure differential under which the
valve will be required: (.h(:) ﬁo open, for the normally-closed valve,
ve. !

for the A"_

d coil. Voltage md
ified for current, but only
voltage is specified for direct current. .

10 Ambient temperature in which the valve will be Imted.
Hazard of locaticn whmhmayma.keeqxlomaupmolwﬂ
homnny necessary.

Application R IR,

fi ‘. mlutbe

Solenoid valves are used for the following applications: '

r:gml liquid, In ord.u to prevent ﬂow of refri
hqmd to vﬁ d in the quxd
line just ahead of the expansmn valve. Tha intended purposo ma;

be: (1) to prevent fow of refrigeraat 1 mdto'.haevnpon
when the compressor is idle, -(2).to provide individual
wmeonkulmenchmomo{amulnplecysmn, or (3) to contro)
ﬂ:anumbcrofevapomwrsechomusedu e load varies on a
ce%&al air conditioning i

suction gas. In eommemal type mulhpla By~

especiaily those having evaporators. whn:h contain &
amount of ref itis
valves in the suction line from each unit or room, as well as in the
liquid line, in arder to isolate each evaporator completely. Other-
wise, there would be migration of refngenmt‘fm from one evnpo~
rator to another, through the suction line, unng the off cgw
This would t in uncven performanee and possible flood
when the compressor s

In spphcahnm @) md (b), the solenoid valves are opemted
by two-wire ol The y be
'glen.(edbynlowpmsnuemtchordamdybythetbmomu

¢ compressor may or may not be operated on a

gyde, which can be a eonhnuou.s pump-down cycle or a pump-

lown and lock-out
¢. Refrigerant dugarwoax Inmaqyof(-heho’r‘gaddmtap-
in a Yine

Conventional solencid valm are made to be iled
upright in horizontal lines only: Some solenoid valves are
madewbems\‘alledmve.rtxmlh.nmormany it

fovery ectad
to the d.mchaxge line betwsen the compressor and the condenser,

these valves are usually spring loaded.
Solenoid valves must be used with the correct current cha.r—
acteristics for which each one was designed. Momentary over-
voltage is not ordinarily barmful, but-sustained overvoltage
of more than 10 percent may cause solenoid-coils. to burnout
under unfavorable conditions. Undervoltage - is -harmful to
a.lfemaung-cunent operated valves if it causés enough reduc-
tion in ing power to p valve g when the
coil is ene:gued. This cond.mon miy cause bumout of an
alternating-current coil, a3 discussed' previously.
Whenevexthemlemxdvalvemmgmdbyamtm\
transf of Limited: , the transformer capacity
must be sufficient to provide pmpex voltage'during the inrush
load. Since the inrush al tematmgcunentmaybeseven.lumes
the holding current, it is meaningless to check the voltage at
the coil leads when only holding current is being suyphed For
such applications, the inrush current-in

feeds the evaporator with bot gas whis pmvndna heat for the do-
frosting Tbe d valve remains closed at all hmeu
aoepl:. during the d de A solenoid vi.l
in a bypass around one or more compressor
vide compressor capacity control. Sucg [y va.lve may be “”gm-
bypass the entire compressor output and thus reduee the compres-
sor starting load where

d. Waler and other llqma Solencid valvea are freﬁ:enﬂy used
%o control. the flow of water and many other li tual!g‘
water is generally considered to be one of the mare q‘h’;rmfulhq
because it tends to deposit solids on the internal solencid
surfaces and causes corrosion, For this reason, eolenoid valves

fmwntamnhouldbeofthetypethatmen&]ybedl&'

mantled and cleaned.
e. Afr. Many air systems rglg;n theduc;-aon(‘mlm;nd vnlm
operate control or actuators. ra g is often req
eolenoid valves for air service shoukfl ted with due con-
sideration for endurapce,
f. Steam. The appli ) dustrial sm.m
perature nalawxd wx!s
ration e!muld be gi
loca

d valves in i

by the rated coil voltage, gives the neeessary volt.-ampexe
'eapac:ty whxch must be pmvu:led by the 'n.nsfonner for.each
.- The inrush-and

bolding of a direct *mnt lenoid valve are equal.
* Where electrical supply lines for solenoid: vu.lvm are pro-

inwhmht.hevﬂveaue

- Pilot Solenoid Valve Applicuﬁbn

Pilot solenoid valves are used quite extensively in industry.
‘A few applications pertaining to mfngemung systems are
given here as examples, - ¢

to provide solenoid -

Refrigeruﬁt’Conhol- Devices:

Twoaway, nermally-closed, direct-acting pilot ‘solenoid valves
are used with: (1) a large, piston type, spnng—loaded expansion
valve to provide re!ngemnt. liquid shut-off service, as shown

10, (2) an evap lator to:providé
:t:;gshuwﬁ service, or & pr@um pilot m!ec'or (3) s large,
piston type, spring-loaded to p 1gera

shut-off service, and (4) f y rcfngemn
valves on heat purap sys'ems to aoeomphsh coohng, lm.tmg,

43 and (2) th y and fi
valves on heat pump systems eo moomphsh ooolmg. hmun&
and :

' REFRIGERANT REVERSING VALVES

ngersnt reversing valves are three-way or four -way two-
pc:‘:;im va.lm which are usual!y opersted by pxlot solmmd
valves and are designed for sing or
of refrigerant flow through certain parts of s refngem.tmn
system. They are used on nzfnge:tmg txa:ld ye]:«mhu;mr

eat oon cooling,

:n;idmomng ¢ pump)m al from’ cooling to heating
but 4 Y 1  may be

: usedwdefmstthebeatexchangm.

Operatfion
Valves ‘are usually operated by e:t.hu a two—wsy or
three-way pilot solenoid valve which may ‘be an integral part
ntummvemngvﬂveornsepamwvalvewnnecwdwths
reversing valve by tubes. . - .
In general, the reversing vnlm cu.rrently avmlable
dlvxdedmwthepoppdmlvagmupnndthed‘dewln
Althoughthemmdesxgn modifications to' be found .wi
each of these groups, it is hoped that the following expl
hnnmllbesuﬂimzntquunmtdmmadermﬂ)thegene
principles of opemtxon .
The gz valve tions to the refri,
mybemadesoa.sbow]sethezymemwfml-eafsonachgr
the heating (defrosting) or the cooling cycle, in the event
that the solenoid valve coil fails. Th:snsdonebym&kmgthc
proper choice in connecting the two line connections on'the
reversmg valve to the inside a.nd outside heat excha.nge eox!s.

fig. 22 .,.. Four-Way Poppet Type . Reversmg v
Used in Cooling Cydle of Refrigerdfion System*
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* ot slenold volve is de-smsegiced.

Fig 23....Four-Way Pov;wf
Used in Hoehng {Defrosting;
System*

Type Reversing Valve
Cyde of a Refrigeration

A mnwpoppdrmaquvemshownmthewo!mg
cydefmﬁg Z‘ZmdmthebeahngcydemFigZ! Inﬁgﬂ
the three-way pilot solencid valve is energized and the
chambersbovetbemvemngva]vep:stnnrseonnecﬁedmthe

suction p causing the piston to rise.
luthxspomuon,&ehotgufmmt.heeompmfu]lows'hz
path D-C, snd the cold gas from the evaporator follows path

ES. - . i
In Fig. 23 the pilot solencid valve is d and the
chamber above the piston is connected to the compressor dis-
charge pressure, moving the piston downward. In this posi-
tion, the hot gas from the compressor follows path D-E, and
the cold gas from the evaporator follows path C-S.
. After the reversing valve has shifted, .the pressure dlﬁercn-
tial across the piston is reduced by equalization to a low valus,
whmhlsequalmthepmumdmpthmx@thevnlve,wxsed
by the refrigerant flow. The valve is then held in position by
the pressure drop across the c!used valve poppets. If, for any

reason, the g valve during the shut-
downn;')enod, it will return to the posmon last selecwd by Y.be
d valve when

A four-woay ultdarmnngnalnmshownmthe coolmg eycle
mﬁé 24 and in the heating (or defrosting) cycle in Fig. 25.
During the cooling cycle, the refrigerant flows through the
gystem as indicated by the arrows in Fig. MChamberCmd

chamber D are at equal pressures,
Inordertomvemetotheheatmgcycleushownmm 25
the pilot solencid valve is pilot port A and

cl ilot port B, wmbybleedmgchambercwthesue-
hﬁs ThgobleedlmlemplstonG or the leakage around
piston G, permits equalization of the pressures on both sides of
thepmton.'l‘hamﬂeofgpsﬂowoutofchmbercmmughthe
pilot valve is. greater than the rate of flow- into chamber C
through the bleed hole in, or leakage around, piston H. A
pressure difference is created which develops enough force
on the piston to cause the valve to reverse. When piston H
reaches the end of its stioke, the valve pin F attached to it
eutemaportmdwendmpoft.hemvemngvalveandmls.
off leakage of gas through the pilot solenoid vaive. Thus pilot
ponAmymmmnopenudgnswlunotbeby?gs?edmtbe
‘suction line through the pilot solencid valve.

In ordér to reverse to the cooling cycle, dmp:lotsolenmd
valve is de-energized, cloging pilot port A and opening pilot




