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ABSTRACT: The present study investigated the effect of key parameters on the perform-
ance of a cascade system using R-22 and R-23 refrigerants. Experimental data for the
cascade system have been compared with simulation results using thermodynamic analysis.
The cascade system tested at the evaporating temperature of —80C and the condensing
temperature of 40°C. The key experimental paramefers were the evaporating temperature of
the HTC (~35, —30, ~25, —20, ~15T) and mass flux of the HTC (200, 250, 300 kg/m’s). As
the evaporating temperature and the mass flux of the HTC were increased respectively, the
COP and the refrigerating efficiency were increased and then decreased while the volume flow
rate per unit refrigeration capacity showed the opposite trend. The maximum COP and refri-
gerating efficiency were obtained at the evaporating temperature of the HTC of —25C and
the mass flux of 250 kg/m’s.

Key words: Cascade system(®)29¥%), Simulation(A&0)), COP(M %A 4), Refrigerating
efficiency (W5 & &)
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3. Compressor of HTC
5. Fan motor controller
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. Differential pressure transducer
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2. Gage pressure transducer
4. Dryer

6. Condenser

8. Gas mass flow meter

10. Ball valve

12. Automatic expansion valve
14. Dial gage

16. Liguid mass flow meter
18. Cascade heat exchanger

Fig. 1 Schematic diagram of the present experimental apparatus.
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Fig. 2 Schematic diagram for the simulation
model.
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A AdEAed o= MAA AAAL T
g3 fAelwr sHgsldn FErU fAnEE
I &4 F& nesha Ko} A WEsH
FaE dFHA 2@ Aoz Azdd 28y
TRE FHaErl -25TQ RPN A #e
42718 ALY ¢ US 2 ¢ 5 U

Fig. 6] ueld B}ﬁ} @ol Ay nE 3
Fh&e] ZhdA na2y FRA2Er Z519 F
T AFAFe nTH FWess -7 =2A
o] 7haF LA 45}4‘315}. TR Fgew
—25T2 Z2de 24200, 250, 300 kg/m’s)
AsAlFE 23A7 09 099 1 A4, 04
A 7F 1128, 1175, 1155 A58 & Z9ox o
AsAsrc 27 Jeriisith dld e 234
of vl& Zdel ohal 142~236% AL 2| 4
FZHAT AR F Aadde] N DR HgE 4
TAT camot AHe)E HAEAse v WEE

Gykgim?s) | 200 | 250 | 300
03 F experiment | —@— | —— | —A—
simulaton | ---Q-+ 7 B--|---A--

9 L L
-40 -35 -30 -25 -20 -15 -10

T4

Fig. 6 Effect of the evaporating temperature
of the HTC on the COP.

o8 {

06

Gykg/ms) 200 250 00
oz experiment | —@—|—M— | —&—
simulation [ <. | -]+ &

-40 -;5 flllﬂ -I25 —;D -;5 -10
T,.4%

Fig. 7 Effect of the evaporating temperature

of the HTC on the refrigerating effici-

ency.

&% Fig. 79 JYehide WEsge 25 AF
F&e AN &Y LRI T AL
=BT 70 EHAE 063~069, A=
067~07 AZE o FAaxd v 2 ge
Yedich ety LR Zwewe wae)
nE AFAs, @%i%, &Y, 99 dEFY
g AHRFELS zel¥gs d LR Zwen
—2BT7 2 H4Y 2 dAdxAdN HHY 2%
Zhe|h

¢, oldus A
L A EECE
25T =d
A%a4e) 2o dE ¢EAB



570 HEE .

[
05 '
04

£oal

Y
oz r -@-  simulation
o1 r -@- exparimant

o L P L
150 260 250 300 350
GH (kg/m?s)

Fig. 8 Comparison of compression work be-
tween experimental and simulation re-
sults with respect to mass flux of the

HTC.
0.0025 .
3 Ton=25C -@-  simulation
E aeez 1 —& expenment
<3
3 0.00t5 |
a .\.,.
o
=
& 0001
2 [ o T [ RTINS =] \
g .
§ ooo0s
g |
. |
o . . |
150 200 250 300 350
G, fka/m2s)

Fig. 9 Comparison of volume flow rate per
unit refrigerating capacity between ex-
perimental and simulation results with
respect to mass flux of the HTC.
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