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Performance Analysis of Refrigeration System by Adjusting
Manual Expansion Valve
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<Abstract>

This study analyzed facts affecting the performance of refrigeration systems after
throttling actions, by changing the amount of refrigerant according to adjusting the
opening of manual expansion valve to 80%, or 209 with vapor compressional refrigeration
training equipment. At opening of 20%, the inlet and outlet temperature of compressor,
subcooling and superheat, condenser heat, refrigeration effect, flash gas heat, coefficient of
performance were higher, while at 80%, condensing pressure, evaporating pressure,
compression work were higher, Thus, we could see changes in the amount of refrigerant

affect the performance of the refrigeration system.
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Fig. 1. Diagram of refrigeratung cycle.
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Fig. 2. P-h Diagram of basic calculation model for
refrigeration system.
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Fig. 3. Overview of test equipment.
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Fig. 5. Program monitoring data acquisition system
of refrigerator.
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Fig. 7. Temperature distribution of compresser—in
and out (opening to 80% and 20%).
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Table 1. Enthalpy data of compressor, expansion valve-out (or
evaporator-in)dependingonrefrigerating

A . . exp.v-out
mp-in mp—o
N = comp compou (or eva-in)
80% 431.1 469.9 282.5
20% 444.4 481.9 2745

AWML PEA 2 F5elA A
Fol 20069 W FH7] ETF

H
Aers W g Agvgel ¥ tehgth ¢

o
2
i
e
k1
N
N
N
N
N
o
H
=
__)LJ_“‘
2
o

I

H3 FTLeEst BoW 4
o=

o
ol
==

MECRETEES
e ol AE £A vhn Aza.

45 ZH A+

YeAolze 88 dehle ez o4
Aol Hetel Z WEaATt dol A Ao
TEol & AoH AAAFT 245 A5l
T2 S dEhdth Fig. 12 524 ¥
H RS 80%% 20%% =4 AW AAA
F EEES ved 2= o)

skel A5l ofs 20%% Wb 80% Y wx

o 7 depd oA A
Ave} AR AAAF gol 252 A%l

=
Ak Table 1.olA 20%9] < Hio] HF



o3t ge nAAA 54 PPpung
39 55 80%, 20%%2 x4ste] FFUEE F3s)
P

e e £ WiEgel WEAzde Aol T ge

— JHe Ve AL &+ A

3:4 /

33 // OFz=) o] = = o) =

> Huton S8 QPeEst momm Axsde
ol = = 9o = S o)} 2=

29 Expansion valve opening 80% Expansion valve opening 20% IL}E‘L7} :ﬂlﬂ‘_‘ ':]‘L]‘o] ‘Q“T;]—L‘ 7;12 = T

[==cop 3.254 3.81 AA ).

Fig. 12. Coefficient of performance distribution (opening }
to 80% and 20%). 2) 549 SEdHe) 45 80%d wWrt

=

= UEster, =3 9

: : T oo aze 2009 wuc

of ARlelH, k=71 A7, =7 ol =& A o)ge AnHm, AYH
9 A%
I

o
Py
rlo
1)
)
o
i)
i
32
o
N
T
v
rlr
X
rlo
o%
=2

= oyu) Zo] odgkow AubAel Alxw A
AAlAE A gheln el AZaol BT (3) nyw w mewe e 200 [ =
F A Uehdsd Bgws e wE Wujeke
Qdefolet AZtEH, 53 FARE 1 Yo
o9 At AL o 57 Al

) &7 B=d% Ysay U7t E
2 20%Y Wt =A JEwin, dEsdEe
80% Y w7t E=A dEtgow, AAAFE 20%
d w7k 80% Y wWlETH oFF =A JErETh o
e HAerAQl WeAl el HeHoA @)
Ashe Aol wrgA sprta AZE T
2 A2 39S WU usguE &89
AR e Ae 9 B T oJddAe
A& WE A ek atolzh vk woEM, F
T A& Walg dsare]l sttt A
7k o}
7l &

ge W a2y [KJ/Kel

AW Ad=5deo 49 [KJ/Kel

qc SE7NUEEY [KJ/Kgl

af ZHA7r =g % [KJ/Kgl

COP AR A

i A=y [KJ/Kg]

Fig. 14. P-h diagram drawing solution (opening to 20%).
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