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Fig.- 35 .. .. Test Set-Up for Determining 'the Cupaaty
Bolunce Characteristic of.a Given Combi

modulated flow.

A two-temperature evapora.wr may readily be obtained by
eonnechng a heat exchanger and a length of capillary tube
between two coil sections. Refrigerant from the colder evnpo.
rator passes into the heat exch where it d
vapor and slightly subcools the refrigerant leavmg the ﬁrst
coil prior to its entrance into the capillary. This means that
for the low—pmum drops involved there would be very little

m the eapillary. The compressor refrigerant and mass

may be held app: by thermo-
mhmﬂy controlling one evap toa t p
ture. These two di of flow and . )f

. hqueﬁcahon thmughou'. mnst of the restrictor insure pnch—

differential.
Another method for mslmng a tempmhue d;ﬂ'erenha.l
b two p ! ly control the re-

frigerating effect of one of uxe eva.pomwm A short section of

capillary is attached to the inlet of the high-tempersature coil,
which in turn is directly connected at its outlet to the low-

temperature unit. The short capillary and the high-tempera- |

ture evaporator are bypassed by a large bore tube containing
a solenoid valve. The latter is connected to a thermostat to
control the refrigemant: flow around. the high-temperature

evaporator and thus control its average tempemt.u.re with re- ~

spect to that of the other cooling unit. E
Refrigerant flow may be modulated by att.uhmganelech’w
hmter(?themmutahmdofmeupﬂhry ‘When the heater

Compressor and Capillary and Heat
. Exchanger Assembly

ﬂs&ix;uaedua orim t4oA~ ltanecusly determin the
capacity of the, m{ngemung system. .
Optimum | Selechon and Refngeram Charge

* There'is alwnys a question as to whether or not the initial
enpxl]ary selechnnmdthechaxgeamopumum for’ the unit,
even in simple applicstions such a3 a cond

capillary for a room air-conditioning unit. The refngemt
charge can be varied, for a given eapillary selection applied
to a unit, by locating a small fefrigerant bottle, valved off
and sitting an a scale, in the circuit. It is necessary that the
interconnecting line be quite flexible and arranged so that it
. is filled with vapor instead of liquid. The charge is brought
mhdxeumtormmovedfmmxtbyhmhngoreoohngthe
bottle.
Theonlyu'ua(estforvn.rymgthempxllaryrestncuonmto

remove the element, install a new selection, and again deter-

mmatheoptxmumchugeasaut.lmadubove A gimple method,
whmhmocmonallyused mthatofpmchmgthemmﬂary
hether or.not i is needed:
Itls ¥ to operate the unit through the d
m.ngeof opemhontodetermme powerandooohngcapamty
for mygvmselechonmdchargeeombmauon.

Special Apphcahons
'Iheseo' ofeapﬂluytube;ohasbeenemndedbeycndthe
N The

into or
along the length of the:restrictor. Several important effects
" made possible Lhmughtbeuseoftheubovepnnmplmmclude

d 1tmumsgasbubblamformmﬂmhqmdand
thus retard its flow. The latier results in a partially refriger-
ated evaporator,

In a reversible system designed forbotheoohnga.ndhmt-
mg cycles, the latter mode usually demands more capillary re-
sistance and less refrigerant for optamum performance. A
method commonly employed is that of using a check valve in
a bnmch of t.hc mpd]ary system s0 tba'. its overall resistance

witha d of the refri flow.
It is possible, in heat pump systems, to arrange a reservoir
in communication with:the indoor eoil and in heat exchange
relation with the outdoor ecil. This allows the total refrigerant
charge™to be active during the cooling cycle and to be reduced
by the differential amount stored in the reservoir dunng the
heating c'ycle.

P

Processmg and Inspection.

Ashmnershmﬂdpmcedeﬂ:ecapxllarytopmvemmecham-
calclowngduzwfomgnpamdas.ltmabonmrymt_
d to

all parts of the system be
water vapor and noncondensabls - goses. These may cause
clogging by corrosion. The ml should be free from wax sepa-
ration at the mini

The interior capillary surface should be smooth and u.mform
in diameter. Plug dmwn copper is eommonly used. Life tests
should be conducted at low s and high
eondeusmg temperatures to check on the pussiblhty ol cor-
rosion and plugging.

Material specifications for senmless copper tube are given
in American Society for Testing Materials Specification No.

blished to assure uniform flow

A procedure should be
1t within ble tol , for all capillaries
used in facty Tbi.q procedure might be con-
ducted in the following manner.- : B

‘The final capillary, determxned from tests, is removed from
the unit and given an air flow capacity rating, using the wet-

ey

Refrigerant Control Devices

test meter method described in ASHRAE Standard 28-57.

Master capillaries are then produced, by, using the wet-test A

meter air flow equipment, to provide the maximum and mini-"
mum flow capacities for the particular unit. The maximum
ﬂoweapﬂhryhasaﬂowwpwtyequalwtbntofﬂ)etest
eapillary plus & specified tolerance. The minimum flow capil-
Iary has a flow capacity equal to that of the test capillary less

a specified tolerance. One sample of the maximum and mini-
mum capillaries is sent to the manufacturer of eapillary tubes,
to be used as tolerance guides for elements supplied for a
puucuhrumt. Samples are also sent to the inspection group
for quality control.

Prellmmury Selection

v eelecti of a 4 <, 1

uplllary for a given compressor rating may be defermmbd by
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.gfemngwﬁg 36. It should be noted that the
rating is based on the refrigeration per pound speuﬁed.
The curves of Fig. 36 apply to typical operating conditions,
which are indicasted on the charts. If desired, the ratings
maybeoonverﬂedtamassﬂowmpoundsperhourbydwxdmg
the it byﬂm-r-- perm}ndsmn
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ont.hechut.Forthe 1 lection no
made between units which do a.nd do not have heat

-
H

ers. The 15 F subcooling referved to in Fig. 36 pertains to the
t.of.a.lsubeoolingobtainedintheunit, whether this be in the

5

condenser alone or in the d plus a heat exch

1

In the selection of a capillary for a specific 1
tical iderations will infl the length. For

REFRIGERANT 23 COMPRIENOR CAPACITY - THOUSAND BTUM
5

the minimum length will be determined by geometric con-
siderations, such as the physical distance between the high
side and low side and the length of capillary tube required for

,
~

REFAIGERANT 12 COMPRESSOR CAPACITY - THOUSANO @TUM

e,
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optimum heat exchange. It may also be di d by fid:

ations of exit velocity and noise, and the possibility of plug-
ging with foreign materials. The maximum length may be de-
termined primarily by considerations of cost- It is fortunate
therefore, that the flow characteristics of a capillary ean be
independently adjusted by ing either its bore or length.
Thus it is feasible, first, to independently select the most con-
venient length and then (within certain limits) select a bore
to give the desired flow. An alternate procedure is to first
select a standard bore and then adjust the length as required.

Standard diameters and wall thickness for capillary tubes
are given in ASTM Specification No. B360-60.

Simplified Calculation Procedure
1 I‘is 1), to 1p11lats th

These conditions of pressure, mass flow, and inlet subcooling
or quality in turn are a function of the unit design and a choice
of the service operating conditions.

Itis customary to adjust the capillary on room air con-
ditioners to give maximum unit capacity at ASHRAE rating
conditions of 80 F DB, 67 F WB indoors and 95 FDB,75F

td Itis ible that opti may
beobtunedwhenthemlsconmdemblesubeoohngmhbzm-
frigerant prior to its entrance into the capillary.

In&llmseel'.lsneomrymtﬂ:eum'.bemwdwm

_that the capillary performs properly under various limiting
conditions. For instance, the capillary of a household refrigera-
tor which may have been sized to give optimum performance
on no-lead cycles at a particular ambient temperature should
be tested to see that it operates pmperly dunng pull-down,
durmg X and and loading con-

ptil capillary size corre- |
sponding to any given set of system operating conditions.

L
w Sop .5

1 o,

T I5%
a7}l 130F coxvexsins Tewe (reFriGERANT 22) ‘.
128 F CONDENSING TEMP (REFWIGERANT (2}
1 115 ¢ LU ENTERING CAPILLARY
65 F GA3 LEAVING EVAPORATOR
T OB et eTu Pea te 22 23
51,4 8TU PER LA (REFRIGERANT 12}
0.4 2 s P 0.20
526 30 LT 76 00 0
CAPILLARY LENSTH - INCHES

33

Eg 36 .... Preliminary Selection Chart for Refrigerants
12 and 22 Condenser-to-Evaporator Capillary

‘The ratings presented in Figs. 37 and 38 are genersal appli-
eation ratings for Refrigerants 12 and 22. In presenting them
mthmform,annttempth&sbeenmndchpmwdeeaseof
usage even though some accuracy is sacrificed in the process.
Thenhngcurvammostvusamemneetheymnbeused
to directly caleulate flow rate from a given capillary selection
and flow condition, or to determine a capillary selection from
a flow condition and flow rate.

These ratings, while presented in the form shown originally
by Hopkins,? show somewhat different values because they
were recalculated from the later work of Whitesel * The dif-
ference is particularly noticeable in the gas flow-through por-
tion of the ratings.

Itmobvxmmthatthnmhn@basedonlynnﬁgs.:ﬂ&ndas
yield only approximate results since suction pressure is.not
shownasapsmmewr Acumﬂy,thmumtnaenousﬁmlt

Bolstad d um dmp in | back pressure
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