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Experimental Study on Direct Expansion Solar Air Source Heat Pump Heating
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( Beijing University of Technology, Beijing, 100124 )

[ Abstract] Combine solar heat pump and air source heat pump, a direct expansion solar air source heat pump experiment
platform was built. The actual test of the system was carried out in the solar single heat source and solar/air dual heat source modes.
The test results found that the average heating COP under sunny conditions was 3.4 under a single heat source, and the average
heating COP under cloudy conditions was 2.35; The highest heating COP of the dual heat source system in sunny and cloudy days
is 4.3 and 3.5, respectively.
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Fig.1 Principle of direct expansion solar air source heat

pump system
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Table 1 Details of experimental components
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Fig.5 Sunny working conditions
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Fig.6 Cloudy working conditions
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Fig.7 Change of system heat and compressor power
consumption with time

P 8 JIT7 N R Gl il # COP BN 8] ) A2 K o
Hil&l 8 I %N, WK, KBARS o8 &, HIE KR,
ZYiH) COP f£ 3.0~3.6 Z[8], “F¥) COP 4 3.4; ]
RIS RKBAFRSS SR AN, N, REGH COP
£ 2.0~3.3 Z[f], “F3#5 COP N 2.35. WERLHT,
R G COP BB E . FEE R AL
DIANK FH RE SR A AR SR A RE AT, R GLISAT 1]
1 2o ) Ak E B A = A/l R AR A 5 3 — S R U8
g, EKEHIE 13:00, BIERHXTE . BIRT
OUR, WITFR Az ATIN, ORFHARS IR E AR, R
LIS COP MR, (EREE I I8 (1 HERS BT
Thi, AR BRI ENPRE . WA T T 24t
il ¥ COP IR B R AN 2R G ] v 1R AR AL B AR —
B HEEA BN

5.0 .
45+
—o— JR
40 F u— fi§R
A 35F
[
=) s s "ma_m m-=
- g L] L]
< gy mfR W
> 30 A ) - /
= . a
= - g o_a A oM
= 2s (o - =
=
20F
1.5 F
10 | | | | L 1 1 |
10:00 11:00 12:00 13:00 14:00 15:00 16:00 17:00

I %1 (h:min)
8  ALIEZRTHI COP PERTIE AL
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Fig.9 Variation of compressor suction and discharge
pressure with time
3.2 MUAER SRR
W 10 Fros o IS AE AL AT HE R AT Bl I TR
AR o AT, RIS R R U I #AR AR
SE, A — PR FE AR TR . 1R K AR
WL 2.09~3.6, [RIHEUL B2 25T & A
BT AR E s, H L — RS R i AT AR
€ o BRI LA TE R 3.5~4.79, L)
A MEE), EMRIBENA —ERKR,

" T T T T T T T
24+ i
20+ i
18 + i
: J—
g e BIRW RS
R uf BIFRHAES
= o I REAE S
oor WRHESESD 4
10 + o
8_ -
6 ,.90"‘..0000‘0‘0*0000.0‘ d

‘J::JU WU:I’J(J H:UU ]2?00 ]3‘00 I4:UU ]5.‘00 1(\:00 I?:UU
it Z1(h:min)

10 E4etIRSFAHSE SRR E L
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