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CHAPTER 44

COMPONENT BALANCING IN
REFRIGERATION SYSTEMS

Performance Diagrams, Effects of Pnssuro Drop, Effect of Other Variable Factors, Trouble Diagnosis,
Syslem Performance

NE of the principal aspecta of the design of a refrigera-
tion system, either in factory-built units or in field-

bled systems, is the selection of the euch
as the p d porator, refrigerant flow
control device, fan, motor, and oontm).s_ . . .

Some comp be id bmd en-
firely on definabl mﬂ without ro-

gard to interaction with other oomponents in the system.

However, most components must be selected so that when.

theyueopeinted together as a system, the net result is aa re-

In geneml, more than one combination of components will;

meet the performance requirements of the system. Examina-
tion of several such combinations must be madp to determine

which is best suited to the particular apphc.suon for which the”

which the evaporator performmoe is expressed in Fig. 1.
Part A of Fig. 2 shows the amount of heat that must be re-
moved by the condenser to condense the refrigerant and sub-
cool it 10 F deg. Part B of Fig. 2 shows the corresponding re-

-frigerating capacity of the refrigerant circulated by the com-

pressor, based on the stated superheat and sub-cooling.
Fig. 3 shows the capacity of the condenser to transfer heat
from the mfrigem.nt to the condenser cooling air, as a function

of d t and d ing air tem-
perature, with the same sub—eooling of refrigerant as used in
Fig. 2.

Since cond, t to the

and condenser, I‘Yg& 2a0d 3 n.replotted against this variable
wparmxtmmermperpoamonof the two separate performance
InFig. 4, the d, of Fig. 3 has been superposed

system is being designed. onfhedmgmmomeAeiIﬁgZThemmwhomohhe
- I.\nus of eonsumt ente.rmg air tempemt:me with the lma of
PERFORMANCE DlAGRAMS - te the

R N N e temperatures ﬂmt will result from opemtmn of this particular
A simplified 4 P pral ' p and d as &’ The lines of
for an air-cooled.direct expansion system will illustrate the t cond entering-air can be plotted
mmethods used to determine the system performance. on Part B of Fig. 4 by tm.nsfemng mch point of mhmechon

The capacity of each of the components can:be deﬁned m. in the upper portion vertically d  to the cor

terms of certain variables. Some of these variables are int:

to the system, such as refrigerant temperatures in the evapo-
rator and condenser. Others are external, such as the air flow.

quantity and sir temperatures entering the condenser und:

evaporator.
Determination of the pedommnce of the three

line on Part B of Fig. 4.

PartBofIﬁg 4 is then re-plotied on Fig. l,usmgthecom-'

mon variable of evaporator temperature, resulting in the
diagram shown in Fig. 5. Itumwpomhlehdeﬁermmetbn

operating together as a system involves the elimination of the
internal varinbles by the process of mmu]mneously solving

ane of the éémponents. Since these eqmmous can become very
complex, an equivalent graphical method is often simpler. Thxs
graphical method offers the further advantage that the pic-

each g the performance of |

torial representation makes it readily possible to visualize-

the relative importance of the major variables. Thus, the de-’
signer is able to make quick estimates of the effects of modis:

mn’l‘%?‘m the performance ch istics of each t.;
of the graphical method is illustrated by
Figa 1t06.

against thy

::';ml air mlet wet-bulb hmpo.mtures and with a conmm
oiw,

Fig. 2 chows the perlormmee of the eompmr plowed
against the guction and

t\elllperntsum, at f.hn same suction. inlet superbeat as. ﬁmt for

Fig. 1 Sbows the total ca.paclty of the evupomtnr plottedA
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