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Performance of an inverter refrigeration system with
a change of expansion devices
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ABSTRACT

An experimental study was performed to investigate characteristics of an inverter driven
water-to-water refrigeration system with a variation of compressor frequencies and
expansion devices. The frequency of a compressor varied from 30Hz to 75Hz, and
performance of the systems applying three different expansion devices such as capillary tube,
thermostatic expansion valve(TXV), and electronic expansion valve(EEV) were measured. The
load conditions were altered by varying the temperature of the secondary fluid entering
condenser and evaporator with a constant flow rate. When the test conditions were deviated
from the standard value(rated value), TXV and EEV showed better performance than
capillary tube due to optimum control of mass flow rate and superheat. In the present study,
it was observed that the variable area expansion device had better performance than constant
area expansion device in an inverter refrigeration system due to active control of flow area
with a change of compressor frequency and load conditions.
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Fig. 1 Schematic diagram of the experimental setup.
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Table 1 Test conditions of the experiments

Inlet temperature in c
secondary fluid('C) freggggrf;(sgé)
Evaporator’ | Condenser™

30.0 30, 60, 75
26.1 34.0 60

39.0 60

30.0 30, 60, 75
285 34.0 60

39.0 60

* Volumetric flow rate = 7 I/min
“Volumetric flow rate = 17 /min.

22 489y

Zt WA e APxAL Table 154 2
on ¢4%719 LAFHAFE 60 Hzoll LAY 4
Bl gF71et Fe¢vld FFHE 2xFA
SEE WATIEA 7 HRGA7} Al A
Sl mxE I¥L AWHRGT =23 $279
Zu&719 24f-A9 & E AT FHAAM <
719 $AFIYSFE HIAAFEA A€ A
¢ F33}A

dquidg g F3d 4F7] E7L= YHH
Fol te L271719 FAARRG BGEH
1 24 223t Aoz dotHo g &
FLe g2 79 €& W3} Fo] 1£0.5C, ¥
o o] A}HFo] £0.5kg/hre] WYl EF AR
Az gdstn 102 3Fez 88 £37%Y
=3

Ag A98 FEA2"HY HH YojEd
Fg 2R3 A3 ¢F719 EAFAFE 60
Hz& AL, §5719 F27)8t du@se



AW HY YEAI2ge] AFFA ¥ w2 4554 931

=8 7247} 340TC9 261CE #A3
2do] BYsls YulFg MIgATIEA A
3 Ta3it.

g 9% NzARZA RAZG @
A ey, RARS A2
ARgstE QW EE WEAade S S0t
2AHE A wEBA FHH(optimal)e] A&

3 4%g dehle 2A# dolh sded, £
A9 2ol 488 WEANxdE A2 FA4G
2 AEe 2A%Y Aolg WAl 2AHAY
A gonz RA#e ZHolg WA A
o] Zeolo] Wste] mE A2y 45E BIE3
o},

2 AgFAY F$ Aado] Ao COPE Y
el AR Holg& A3 989 1.7 mm
Wgel mAgd dad 2A# HolE 600~
1,200 mme HHolAd 100 mm¥ F7FAFIEA
Asd8e FI89. £ A 24T
5 *I’“E""ﬂ FAFE dHFA #dy He
g WatA HEz 2 AR gt Hz e
H%@‘%—g— e AYPL AAEEH dEe
o %8 800~1150 g9 WA 50 g¥ FH%
Z7AIFIEA AAde Aes &4 A
2del FH Me& Zolst 700 mmgl E AT
Al 920 g9 Wolrt FHEHASE W AW COP
2528 94& F stk

side]l TXVSF EEVY 7 $9
Hd A%< Y= QulEARe

to o& oE lﬂ oﬁ

l

PEA 2ol
27 AsA

Table 2 Performance with a variation of secondary

at the compressor frequency of 60 Hz
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fluid temperature in evaporator and condenser

Condenser inlet temp. 30.0C 34.0C 39.0C 30.0C 34.0C 39.0C
Evaporator inlet temp. 26.1C 285T

Capillary 2.97 2.92 28 | 3.09 312 3.05

Capacity(kW) | TXV 2.89 2.81 2.74 3.12 3.10 301
EEV 291 2.83 2.76 3.05 2.99 -

_ Capillary 1.09 1.16 1.28 1.09 118 128

Poviirvxput TXV 1.08 115 125 111 1.19 1.30
EEV 1.02 1.11 1.22 1.07 112 -

Capillary 2.72 252 2.23 2.83 2.64 2.38

COP TXV 2.68 2.44 2.19 2.81 2.61 2.32
EEV 2.85 255 2.26 2.85 2.67 -
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Table 3 System performance with variation of
compressor frequency at the specified
secondary fluid temperature(condenser
=30.0TC, evaporator=2857)

Frequency (Hz) 30 60 75
Capillary | 2275 | 3.090 | 3180
Capacity
(kW) TXV 2.214 | 3.119 | 3.396

EEV 2.148 | 3.049 | 3.480
Capillary | 0.53 1.09 1.46
Power
input(kW) TXV 053 1.11 1.52
EEV 0.49 1.07 1.42
Capillary | 4.29 2.83 2.18

COP TXV 418 2.81 2.23
EEV 438 2.85 2.45
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