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A rotary. comp has ch istics gimilar t07a re-
ciprocating compressor except that it bas low clearance and
high volumetric efficiéncy. From this standpoint it is! well
suited to heat-pump service, providing about 30 percent
greater capwtyato F — 110 F lift than & medium-clearance

nnd w:ll pmv}de for emnp]e about 15 pereent ‘greatér re
ofiQ F
and.a condenser wmpe.mture of 110 F. However, this com-
pressor has: somewhat more -power demand under maximum
cooling load conditions.than does one of medium clearance:
1t is obvious that ‘more total heat capacity can be obtained:
at low outdoor temperatures by deliberately ‘oversizing .the
compressor. When this is done, it may be necessary to provide
some type of éapacity reduction by means of two-speed motnr
drives, eylinder cutouts, or other methods. A
Thzdmdvantngeofthmamngemmtmthatdmgrmfer
number of operating hours that occur at the higher suction'
hmpemmmmustbese:vedmththzeompmormthe
ondition which. Iy causes:lower efficiency.
Therefore, the annual operating cost will tend to- rise. It-ia
also true that the additional initial cost of the oversizéd
mustbe icall ]usuﬁedbyt.hegmnmhesb-
ing . One h d for increasing the heating
ou\‘.put at low temperauues mvvlm the use of staged com-
prwwn, in which one oompressot may pump from — 20 Fsue-
-to 40 F

p a sec-
ond compressor compm the vapor fmm 40 F to 120 F:ln
such an it is p t any’two

compressors 8o that t.heymm pa.rs.llel, both pumping from
approximately 45 F to 120 F at the normnl cooling rating
point, while at some predetermined outd ture on
heating \‘.hey are reeonnected s0 that the) pump in. mged
relationship. -

Fig. 7shawsﬂbeperforma.nceofmchspmofwmpms§om
for P of both and low volilme:
It is apparent that at low suction temperatures! the reéan!
nection into' & staged - relationship does provide some added
capacity: It should also be.understood that.the motor selec:
tion-involved must be based-upon the maximum loading con-
ditions.for summer ‘operation, even though :the low stage
compressor has a greatly reduced power requirement under,

the heating condition.
flicient - 6f. performanice ‘will bé approxi Iy the
her the are led in paraliel or com-

d—sta.ged ‘at ady set of operntmg conditions, dependmgA

However, this characteristic: also
tendstomcmaethepowardemnndstﬂlemnnmumeouhng
load conditions. At-present, mclpmt.mg compmom are
mosgt widely used for heat pumps,. with rotary compressors
bemgmtnctedwiheﬁmmgeofnxmged-mmpmn
sysfemnndnotuseddunngtheeooﬁngc

Heat Transfer Componems ; -

Refrigerant-{o-air .and refngenntfk)-wstl:r Iwnf. exchs.ng
ers; as previously described in the section Heat Sources and
Smks,mmmﬂartohmtexchangersumdmcun\mtm-
conditioning practice. A refrigerant subodoler - coil may be
employed in oonjunctmn with an indoor air coil, or; on systems
with a ventilation air supply, to preheat ventilation sir. A
substantial gain m cspac:ty a.ud eoefﬁc:ent of perfonmmoe
can resilt. * J

Refrigeru‘ﬁ&;bCom;- "ponenfs
plpmz,

Refr

devices, and re-

frigeration accessories in.heat pummmusual]ythesameas
thoseuaedmoth‘typesof- T and ai

chx.nge
cooling to.the heating operahon This change-over requires the
use‘of a va.lve, or*valves, in the tefngemnt circuit,! exoept
where the chinge is aceomplished in’fliid cireuits extemnl -3
the refrigerant circuit (se¢ Table 1), Reversmg valves are, usu-
ally pilot-operafed by means of solerioid valves which admit
head and enction’ pressures o miove the operating: e!emenm

Ezpam-wn degices for, controlling the refrigerant’ flow aré
H valves as déseribed in Chap-
kx45'lft.becm:m r.sarmngedmthatthemfngemnthne
upon whxch the control bulb i is pla.oed can bécome- the’ com?
pressor disch line, the developed in the
powerelementofthavn.lve may be excessive, requiring the
use of & §pecial oontml chuge or pressu:e—hmxung elemnent.
Whpn a thermostatic expansion valve is applied to an ouﬁdoor
air coil, a special crass-charge is desirable to limit the superhest
at low w.mpentum and thereby obtain betfe: uuhzauon of
theeoil. . -

When an valvelsf “toacox]thatxs
openwed as- 8- condenser, a- bypw with a chack valvc is
nortually provided as indicated in Table 1. E

On..emall “factory-built systems,. capillary mbu sm nor-
mn.llylmedasexpmmundevmes.Wh:bsmnglempﬂlary tube
on both heating -and: cooling is°sometimes employed bewer
efficiency *performance can be obtained by using a; mofe
restrictive capillary tube’ for heating than for eoolmg.a This

may be lished by using two eapillary tubes in either
amorpnmllt.l ment with a check valve to hiypass
one, - for oool.mg or to block ong for heating, respectively.

Onanau-emueebmtpumpﬂntmustopemwuvern
w:de range of evaporating temperatures, a capillary tube

tend to pass refngemnt at an excessive rate at low

.pressures, causing liquid floodback to the compressor.
In ‘some’ cases suction line accuritlators or charge-control
devices are emp.loyed to minimize this effect.

A refrigerant receiver, which is,commonly used to prov:de a
xtomgepl.weforh.qmdmfngennt,lspa.mcuhdyusdulma
heat. pump-ta-take care of the unegual-refrigerant require-
ments of heating and-odoling:! +

1
;the‘ N

-initidte and terminate the defrost cycle.

Heat Pumps

Control Components- . o n

Heat pump control systems and components are of the
same general type used in other typesofhmungandcoo!mg
eqmpment (See Chapter 13.)

Practically all heat pumps for residential heating and
fro

cooling are m the
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the defmﬂ. cycle to be- mmated sooner, unlms eompensnhon ’

lspm

Other Componenis

Keaters, comonly used -with
many upitary type heat pumps, may be incorporated either,

- within the unit or external to it. They may take any of the

ture or manually by a selector mu:h_ ‘When' supplemmmry

hesters usually electric resistance hasters, are employed, it is
common to control them with' the second’ stage of s two-
stage: heating control This restricts their usage to makeup
of the difference between the heatmg requu'ement and the
heat-pump capacity (see Fig. §

To minimize the effect of the differential between st.n.ges
outdoor mhupamn ts sometimes used. To avoid unnecessary
usage and excessive electrical demand, psrtlcularly when-the
thermostat setting is raised suddenly, it is customary to use

one or more outdoor thermostats to limit the amount-of

resistance heat used at the higher outdoor temperatures.
Another method of controllinig the heat pump and supple-
mentary hmbem is 1o use a room thermostat in wn]u.nl:hon

with 8 I3 wh!ch ¢ as a function of
thermostat load.

- In residential heat-pump apphuhona, mght setrback,
common with fuel—ﬁred t is not
because sub ial exeess ity is requi “forwa.rm-up

and because any possible savings in opemtmg cost ‘would be
small.

On the larger type systems; 8 proportional scunn type “of
control is sometimes used for controlling compressor md
supplementary stages in steps.

Avanetyofdefroaanqwdschemmhavebeenusedw
sense the need for defrosting sir-source heat pumps, “to

A timer. is sometuna used and set to cause defmstmg at
predetermined ' intervals, e.g., about every two- hours.
After initiation of the defrost cycle, defmsung can be ter-
minated either by the use of a control sensing the coil pres-
sure or a thermostat located so as to measure the tempera-
ture of the liquid refngem.nt in the outdoor coil. When the

(or corresp ) of the
hqmdlnvmgtheou'dooreoxlmtoabout«)l’thcoom—
pletion of defrosting is assured. Termination of defrosting
may also be obtained by & second time interval control. .

Anothermmnsofsmnmgthedcﬁostcyclewwuseapms-
sure control which reacts to the air pressure drop across the
eoil. Under ditions of lmsf. jon, the air flow will
be reduced and the i drop across the coil
will initiate the defrost cycle. Agn.m, the pre_fermd method of
terminating the defrost cycle is to use & t tempera-
ture control measuring the temperature of the liquid refrigerant
in the coil.

of the conditioned space. Room oir m &m hu::a.ll y forms discussed in Chapter 21 of the 1964 Gume AND Data

Jof the type 2‘“ .mmbm the eqntro fol " ;e ting Boox When installed in the distribution ductwork, they are

and?oghggul lly in o mwmgao— ly lled to temper the air during efmshng
Soer npemuon on units employing reversecycle defrost.. .

. HEAT STORAGE
The use of thermal storage in a hm&-pump system canf
improve its performance characteristics. Installations of heat
pswuhthennalswragehavepnnmpallybeenmsdem
& few large building systems.” B
All materials possess the pmpertyo“hz.rmxlswmgews
greater or lesser degree. In the case of a building, the struc-.
tural materials.are almost always in the process of either
absorbing heat from or delivering hest to the interior space:
Thxseﬁect\smore, “mooohng ti whexe
greater air lerated. Storage teénds,
to reduce the’ raté of temperature change and helps in some
messure to reduce the peak equipment, requirements. In_this,
u:nseeveryhmhngandeoohngsystemmbesmdhm—
volve heat storage in some degree. 5
Many attempts have been made, partxcnlsﬂy in leeen'.
years, to increase the heat-storage effect by’ using epecial
heat-storage materials as part of the beatmg or cooling sys-

tem. The result has been a reduction in the size of the heating,
or cooling equipment necessary to take care of peak demands.;

In the case of the heat pump, 8 provision for heat stomge
can serve not only to reduce the &ize of the heat pump neces-.
sary for a given load, but also to provide a more desirable
electnmlloadbyshxfhngpartoftheloadwthehmeofday
whentbecostofpowerlsleést The off-peak electric hot
water heater is a, common example of such s heat,suu-age
application.

In general, Lhem are two types of hmb-stomse Eymms
that have been employed, (1) sensible heat-storage systems
and (2) latent heat-storage systems.® Usually, the latter is
actually a combination of the two, making use of some sensi-
ble heat storage in addition to the latent effect. Heat storage
in » heat-pump system may be utilized on the high side,
when heat is available at a itable for direct
heating, or on the low side & an intermittent heat source at
temperatures lower than the heated space.
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A third method for defrosting involves a temp dif- | ¢ Heat Pump bewﬂr’g piled by E

ferential control in which two te sensing el office
i C. Ch Heat mm

are used; one responsive to the outdoor-ur temperature buudmré (m w‘mnmmov;,w‘l;ﬂrﬂ 194£u B2
mdtheot.her P to the it oH.he tefngcr ¢J. D. Kmeker,J H. Bonebrake, and J. A. Mdvm Heat
ant in the coil. As frost \! the diffe plant (ASHVE Transacrions,
outdoor and refri t will in- 5““57 1951, p. 487) pect
c'ﬂisewxsmgsdcfmst lzwbemxhated.'rhesyﬂhm ’Ph.lhpSpumnndE.KAmhxm ormance
will be rest, ion when the e Pie SRS 'l‘amsg::ms, i
z;eln'bemﬂmahuuspeaﬁedtempemmmbng 1951p4x3)

¢ defrosting has been completed -'Dxmek dncm':amaopmﬁngm
tempenm decmm, the dl.ﬁ’emnua.l between outdoor-air m" oo Ee iASEVE Tra

peratw refriger causing voleoxm,p 157).
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