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Fig. 1 Diagram of solar assisted dual source hybrid heat pump
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Fig. 2 Diagram of solar assisted dual source hybrid

heat pump (in heating mode )
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Fig. 3 Hourly outdoor climate parameters in typical day

3 EBFEZE

PR AR SRR e A I A K A e
175 S PR AR

DR B AR S5 R AR AL
T H A PR R 1 R 2 st 3 T
PE. EHRRE 3 M 52 OB A, 2%
IR 1 R 2 A I A

2) K B A K AT B e 5 7 K T AT S A
Bl BT B I | O 5 4 A B P L, 4
S HIE KT T 1R A | T 770 5 4 K TR A
TR e TR 5 254 IR /N T TG 1R R T34
SR Fh K BT R

3) 78 SRR : 28 2 UL 1 28 R L
Y s EH A A BH R K TR 26 T 48 8 A
5 TR S R A SRR RS

AR T BT T 3 AT R RE AR VO
T #E 7 SRR A AR R GG PR RT3
PRI RS A CJF & B R134a AW 1 72
F o Hop R DL SR B2 o0 S 72, (H 2% i e
BOR R ZE LR ALROR o B P R e ARk Xt
BIALK A

4 GR5H

SR A K B RE i I ) XU A PR R SR T
PEAEYE-5 T BB | 5 17 6 i 5 1l 1Y 2 ST 0A 60 A
R, R B gt sE 1 A 10 BRI
N 120 d W ARG AR B 5 PH AE A B (9 DU
5 TR A GE I PR 1 S RE AR HEAT T LA
sr#e
41 BETRHMSIERE

WA T AL EEC 1 A 10 H E4F 10:00 B}, 45 5E
SR R A, SRR -2.3 °C, A XN
48% ; 2N, 25 IR JE 24 °C MRHEBJE 50% ., 16i%
i 2] BT £ 28 G 45 3008 3 TR ES AT 3 S 80
1R, 2B G MR R GV 22
17, SRR B 17.85 CCHYFIK , E I ZR SE R
76.4 kW, {H K BH fig 7K U5 #4282 5 0T il #4520
93.87 kW, Rt , A R 1 71.37 kW iy 28 PR P52 B
JCHRHE L I K BH BB K TR AR Y 2R KR E R
12.85 C, b2 SR IE FRIT 28 K I 7 24.70 C,
I ZIRCE RS IE coP, Rl 3.7, KBHREK TR
HLIG COP, 2 4.3, a3 SRR BT COP, 2 15
43.3%.,

42 BEEAZREERED T

B 4 2 XUR ARG IR RS 51540 IR HRE
B COP, i, ME AT AL, #E 00:00~08:00 55
17:00~23:00 Ff X [R] XA G AR R G 5165 =R
TR cop, AL IMEA E B A, X2 RN TEX 2 4
B ] B PN A BH 4R A% P BOIGR BEAIR T3 e TR, BT
PLK BH BB K IR AR BT 1k Ia AT, (s SR RS
TCIB AT A P AR A, AE XA LT, SR
AL R G 2 SR s 7E 09:00~16:00 FFIX
] N, H TR BHAE AR UK TR 45 el Tk
TR, BT LR BH B A U5 B BT RO SR AL 43 44
Tufar 25 FH P 10 AS 2 38 43 A7 far 25 AU O B
JCHEL, 7ERXFPE LT, BUERE A A8 2 40 A



810 FOMREE: ORBHBER DA XU & A R GRS 2275

F1 #ERZI(1 810 H10:00) REEITHIE
Table 1 System state parameters at 10:00 on Jan 10
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Fig. 4 Hourly COP, comparison of two systems

WA G IR R G S5 165 IR REFE L
BOLE 5, WEFERAEREDRBERTERER
TSR JEHAE 10:00 I 21, A5 HEFE 38.56 kWh, 1fij
Jii # BEFE 52.75 kWh, g KT e 1T i 14.18 kWh,
MR A AT R o4 B BEFE A% B0 25 RUR AR [
i 26.8% . #& H RFGEFEKEE , AT H LG # REAEAL
60.07 kWh, SIS AR RS AL G2 SR H

BEFEREAL 7.0% .
250 ]
—— ARSI
o e s
200} S e BRI
= ."A.
150} : :
B100E .
Jm B
50 '
| 2 L%
TE S © © © © © o
Q Q Q Q N Q Q Q N
QQ : Qﬂ) . Qb QO’ . ,\f\, 5° \% q’\' q’b&'

I
K5 BB S AR S5 2 IRPI BN BEFE LLEL
Fig. 5 Comparisons of hourly energy consumption of the

two systems
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Fig. 6 Comparisons of daily energy consumption of two types

of systems in one heating season
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STUDY ON HEATING PERFORMANCE OF SOLAR ASSISTED
DUAL-SOURCE HYBRID HEAT PUMP SYSTEMS

Wang Lin, Fu Wenxuan, Tan Yingying, Liang Kunfeng, Yuan Junfei
(Institute of Refrigeration and Air conditioning , Henan University of Science and Technology, Luoyang 471023, China)

Abstract: The conventional air-source heat pump has some disadvantages such as low heating capacity and heating
efficiency when outdoor air temperature is low in winter. A solar assisted dual source hybrid heat pump system (SSCHP)
was proposed in this paper. A solar water source heat pump (WSHP) unit is coupled with an air—source heat pump
(ASHP) unit to form the integral hybrid heat pump system. Hot water from solar collector is the heat source of WSHP
unit. Using two compressors and one common condenser into the hybrid heat pump system makes it be possible for WSHP
unit and ASHP unit to operate at the same time, or operate independently. To take a building in Zhengzhou for instance,
the hourly heating load in one heating season (120 days) is evaluated by DeST software. Cycle performance and energy
consumption were calculated and analyzed on a basis of the thermodynamic mathematical model of the hybrid heat pump
system. The results show that COP,, of the SSCHP increases obviously as compared to the conventional air-source heat
pump. The daily energy conservation rate of the SSCHP changes in the range of 1.01% ~14.75% , and the energy
consumption of the SSCHP in whole heating season decreases by 8.72%. The hybrid heat pump with dual compressors
and two parallel evaporators has more potential of energy conservation than that one with one compressor and two serial
evaporators.

Keywords: air source heat pump; energy conservation; evaporator; coefficient of performance for heating (COP,) ;

dual source coupled



