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Abstract

The purpose of this study is to investigate the performance of a water heat source cascade
heat pump system. R717(Ammonia) is used for a low—stage working fluid while R134a is for
a high-stage. In order to gain a high temperature supply water in winter season, the system

1s designed to perform a cascade cycle.

In this study, two experiments were carried out.

One is a system starting test from the low load temperature of 10°C. The other is a system
performance investigation over the R717 compressor capacity changes. Experimental results
show that when it starts from the low load temperature, the suction temperature of the
low—stage compressor is higher than that of a high-stage. The system performance increases
when a water source temperature or a low-stage compressor rotational frequency goes

higher.

Key words : Water heat source(5 @ 9), Heat pump(3] EH ), Cascade cycle(29 AlolF)
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Fig. 1 Schematic diagram of experimental setup.
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Table 1. Experimental condition for investigation of
starting operation characteristics.
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Fig. 2 Comp. discharge gas temp. and sea

water temp. variations.
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Fig. 3 Condensing and evaporating temp.
variations over time lapse.
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Fig. 4 COP variations over sea water temp.
change.
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Fig. 5 Condensing and evaporating temp. variations
over sea water temp. change.

2 ARFA FAANZAL) BelEe] &4 Az
B8 oF 54010, o]9 ZV] L5 10T},
TS AFs BCE FSH7NAAY A28
Hsle pasgoh

Fig. 2& Ad ¥ % gh57] E&7tes 229
27 AZHI W 259 L= ¥sE AL 45
of wiel Jetd Flojch £ dAjdME AFHga
W &9 2571 10CAA 43CE 4% E 97
o 60%-] Al7ke] 28 EY 0T, e RIIT ¢
%27] E2257 39S RlMa UE7) ESL:
2o} 20~30C AE &L AHdA &4 HE A
o2 vephgrh

Fig. 3€ 7 Alo]29) 5 2 Zuex Wats
Ak Aol weh el Aolt). s4e) L5t

dAstEz, Ad FE2EE A9 Wi glo
Ad 525 9 2d $2/8F &5E A

RDRA GRS

—=— Comp.,_ . capacity 100%
18k —e—Comp., .. capacity 83% |
~—&—Comp.,.. . capacity 66%

>
T

-~

é u//.

\é‘ 14 /-/ .

BN

§- 12+ ././'/ M,ﬁ.--w""”/A
w0l e

oo
T
n

8 10 12
Temperature(°C)

Fig. 6 Capacity variations over sea water temp.
change.
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temp. variations.
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