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Simulation of the Economizer Performance of a Screw Compressor
Using R22 and R407C

Sang-Hyon Park, Young-Soo Chang, Youngil Kim, Youngchan Kim and
Leem-Woo Nam
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Abstract

Screw compressor type chiller is widely used in refrigeration for capacity over 30 RT. To enhance
the chiller performance, an economizer which increases the cooling capacity and COP can be adopted.
In this study the performance of an economizer is studied by using a simulation program. Simulation
results are compared with experiment data to verify the validation of a simulation program. Maximum
economizer injection pressure is estimated and the performance of an economizer for various
evaporation and condensation temperatures is calculated. From the results, the performance enhancement
of an economizer by using R22 and R407C is compared.
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Fig. 1 Schematic diagram of the screw
chiller

Table 1 Specifications of economizer heat

exchanger
Size 520 mm x 110 mm X 76 mm
Plate number 28
Each plate area 0.0572 m*
Plate pitch 2.714 mm
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Table 2 Experimental conditions

Case 1o T b,cond,i Tb,cand,e T b.eva,i T b,eva,e
_] [T [C] [C] [C]
1 29 34 -3 -8
2 29 34 12 7
3 27 32 2 -3
4 32 37 12 7
INPUT:

Geometric data,
Suction, discharge condition,
economizer injection condition

I

Suction process :

Heating due to motor & interiobe
leakage mixing

]

Compression process :

Continuity equation, energy conservation
equation including economizer injection

I

Discharge process :

Continuity equation, energy conservation
equation

]

OUTPUT :
Work, mass flow rate,
economizer mass flow rate,
P-V curve

Fig. 2 Flow chart of screw compressor
simulation program
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Fig. 3 Screw compressor rotor

Table 3 Specifications of screw compressor rotor

H94 -

Number of male/female rotor lobe 5+7
Outer ‘diameter of male rotor [mm] 107.50
Outer diameter of female rotor [mm] 104.92
Wrap angle of male rotor [deg] 244
Rotor length [mm] 122
Built-in volume ratio 24
Economizer port built-in volume ratio 1.02
Economizer port diameter [mm] 12
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Fig. 4 Economizer mass flow rate at various

economizer injection pressures

AE nFEEZATFANISTIY) REFPROP  ver.
6.0"7& ALg-3ta] AAbaTh

0

4, Zot A siA
41 M5 AlE2d0old E&

dfoAM e dA A EHold T2 §
%“ér% AS37l st A¥d 22 2AA
goldg Fste ojZmutolA A &Y
o W& olzxulo)lA] FF, WHIEEI A
F& TEATh Fig. 45 4 Q3)lA A —rz}
4 olZxvlol FEAMGFEHS EAF ¢Hol whet
YERYQITE. R407CS] o] FiulolA BAMFFS
R22¢} FUS FZFATE FH L3t A4en

>,
it

45719 olzmrtol A 4%

2~12%9) a7t glen, W8S 4eAs

AlE ol 469

110
®R2w eco | °
OR2w/0eco L P
100 AR407C w eco +$5% [}
'§' AR4O7C w/o eco : .
X 90 . ©
= . A 5%
& - /
fe 7
N T
70 *
1.y
60
60 70 80 90 100 110
osva,axp [kW]
(a) Cooling capacity
4.0
@®R2w eco
3.7 | OR2w/oeco 3
AR407C w eco H% -
3.4 AR407C w/o eco .
§ 31
&
S 28
2.5
22 -
A7
1.9 *
19 22 25 28 31 34 37 40
CoPal(p
(b) COP

Fig. § Comparison of simulation and experi-

ments

m
— €co 3
Teco 0 comp. i X V ( )

éfﬁﬂr UG 204 AEHAE FYT 2
5% Fig. 59 YeElHA) Fig. 4~58 HA o]
ii“}°1X1 fFrEe A¥H AEHIAY éﬂﬂ}

Tt 5%9] oz o glenz B
z2a%9 B34

AY Al ¢t
ToAlA R AlEd A
A8E T st dgdq.

tlo rg r

42 o|ZxofolX FAtTZO| e My

Fig. 6& ol@wulold BATAC] we 3
$39 4% $Pe noEd 453N A=
g olzmwrlold A gt AN G%e W9
GPET e vehdgch #AF 7ol



470 R R L RN DK S TR

1.24

__J_.
> 8

—
e
N

erformance ratio
N
o
@O

P
8 R

-
w
—_
(=2

1.9 2.2 25 28 31
Poco/Peva
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