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[ Abstract] With the continuous increase in energy consumption and the escalating severity of environmental issues, developing
and utilizing renewable energy has become an important global issue. Solar energy, as a clean and renewable form of energy, has
received widespread attention for its applications in heating and cooling systems. This study presents a solar-assisted air source heat
pump coupled with water source heat pump composite heating system to address the problem of system performance decline. Using
TRNSYS software, models were built for both the solar-air source assisted water source heat pump composite system and the
traditional solar-air source heat pump system to simulate their operation during the heating season. The results show that on 25
December the composite system had a 19.88% higher average daily COP than the conventional system and consumed 278.08kWh
less electricity, and that the composite system operated throughout the year with solar collectors supplying 51.8% of the total heat
and all the heat pumps supplying 48.2% of the total heat. In addition, comparisons were made between the two systems' coefficient
of performance (COPsys) and monthly electricity consumption. The results indicated that compared to the traditional solar-air

source heat pump system, the COP of the composite system improved by 25.78% while electricity consumption decreased by
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22.61%. Overall, this composite system demonstrated significant energy savings, providing theoretical support and technical

assistance for the design and operation of solar thermal pump systems in Tibet.
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Fig.4 Solar-air source heat pump assisted water source heat pump composite system
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1E LR A, B IS AT SRS R

BE RS A = TARR ATk 7 K PH A
PRt HI R A (B D L KBRS R
PRBA R (B0 2) BLROKIEIGE 544
IKFEERA R (X 3) o B2 3 Flug {74kt
W, RGNS AT A& R b 6 sSTF iR, —BERFSE
FIRH B 8:00, BREF G SIEAIE 1, JFHEK
TEAGE, KIERTE NERKH IR BRI RS
7E 8:00-18:00 IFIAJBL N, JT AR 1 AsEst 2. A

33 didm, X 2 THRIEAT « oK PR S Y s i
KPR 2ITIE TAE . LR, KBHREAE AR
H KU E 5 S KA H K TR 22 TR R T
8°C. R KMREEMASIT A, Hih T3
BAR, RO BOKIREZTIRKT 50°C. Flit,
i B B A TR I RATE N B A IROR 4 R A R
L IR BT . EEPURFHOKIREE 55°CRY,
P 13847, BRI AR 88 75 I i 5 4 i SR AR i
LKA RS Re B S

R4 BITHIRER
Table 4 Each control strategy

1BAT NS 11 SR
Fh oL &kl
%iﬁiﬁ%]%ﬁ 20K PH B AR RS 0 HE VIR B RS oK AR H TR B 2 (B R ZEET 8°CIY, RA SRR
TR KU W 425 1) s 24 i KA P K TR 65°CIRF, U 7K 0 i 2 1) 6 1) 25 SRR AL 2 AR SRR 5 X
(type2b) 2 FERKFE P KRR T 23°CR, s = SIEAGENLAL 2 Ja 3
TRBHGFENAERIS  ERARGT, HEPKFERMKEEDN ST S0CH, BT IRME 1; mAKIRE#ET
(type2b) 55°CHF, WSR A SIEHRGE 1
RGN K AW AR PRIKFEA iy R 7K A8 7K GE I K BRI B Rk R SR 3R

S PURBIRCE T I, e, R 52T
TR 1. DU IRAUEAT S SR REIRIR Y.

FEASTYRIENAL 1 12 S H s, AR
TP 1 IEWISAT, BT R, BRI,



9539 &5 2 )

FEHE, 55 PO DORPH RE- XU AR B & R HLIAERENT - 185 -

IKIEITE (type225) iB4T MG

TEAZEME B R T, KPHREER AR BRI 2%
WSO FRAR S, InFhf FECE SR BOK AR T K, [FIR,
BT E RSN SR AR B R, 2SR RIR BRI A AE
FA AR SRR 8 (1) AR T A AR A I 0 AR T A
IKIHERL . HB] TR, SRFHREE TR, A
R 1R SIRAIE 2 R BE PR, SRR 2 <R
IR 1 R, FKIERIE R RAEIE o KIRFAGE AR
POKFE PR, BT AR, DURFFE IR
&5 RN 528 SURMGE 2 BEA, FERRALAEIEHUK.
B T ORKFETHE, SIRET, KR RGE S T
1, K PHREAR AR AN SR IAGE 1 BT 46 A,
ARSI AR RIKFE TR BIK, TR — AN IE 2L 1AL
W, PRIE T BB AT TR R

3 HRRZEEMRES

N T HERRVEAL R BH e -2 R 45 A 7K
RAGHEXFNIBITHGE, A L2 E —ELRG
PR R, Wi RGNS ITRCR . REIRRCR A R &7
PN X EPF R R B R R R GESLPRERAE
IR B, I e J L X ) R A G B MV S A SIE
BLhi o A I LE Y RESR BRI 0 AT, W] LA 4xi
PR RGN EA RIS A i fE, SRR itL
Ravlit, PRI TRMAE S FR, mREfR
i M2

COPyys KR BN RGHINERE, THE N ARG
WS ST R, s (4) Fior.

aﬂ;=2;g (4)

>w

X YO NEMHEHE, kWh; S RNEIIR,
kWh.

S PR R A I ) I FARE R AR S HOK PR R
LA, =k (5) s

ZQ:th+QDHW (5)

s Onp AITEMHERE, kWh; Qpuw A
K#E, kWhe

TR FETH N A RURARIE KT FIZK YR 4
EIIRBEFEZA, Wk (6) Frr.

SW=W,, +W,. +W

ashp pump wshp ( 6 )

:_EEEP: Washp yg?%ﬁ%&ﬁ%%?ﬁﬁ’ kWh;
Wpump FNIKIEINFETHHE, kWhs Wy, AKIEHEED)

FIHAE, kWhe

4 RBEEBITHN
4.1 BAH T AR RS COP 5 R E L,
BRI H
PL12 F 25 BAE BB, 55tz H i 4
T-BRIR EEFEAT 7007, ARG XA A RGAE 1% B A H Y
COP HFERLEXS I HT
—— IR

10 4

R (T

T R

<%

Oib: 0 1500 10:00 15:100 2000

1 (i
El6 12 825 HEINEE
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