202145 A WHHENKFS%MARB¥R) May 2021
H37E 3 Journal of Shenyang Jianzhu University ( Natural Science) Vol.37, No.3
NEHS 2095 -1922(2021)03 - 0528 —06 doi.10. 11717/j. issn ;2095 — 1922.2021. 03. 18

/

=] - ENRERRBRRIEITHN

KRR, FEE KAk’

(1. Pe BHE SR AT S 3R 58 TR 245, 107" JLFH 110168 ;2. My HL ()
BB R THEA AL 1T KE 116000)

e = ﬁ?ikii%?/%*fﬁﬁﬁﬁPEEKMLBiﬁﬁ}lz;ﬁ%éé;ii&ﬂzlzéﬁii;%ﬁfk%&?ﬂl
FOAREARHIFRAT B R BATHERTHRA, Fik AkmF IR
5] ) ] DEST #RAF AL B0i% 22 5000 A 52 ah A K R mvx&ﬁtffﬂi&liiﬁhmﬁg;%,
VAR SRR A AR A R PR R S B R R A AR T A RBF N
AR E, R X I T 2R - LERABRAR AR, LARE ® AW REIEEITT
WU A3 T AR AR RGN F R Rtk S0 SRR T ik uzu;
MM EHAE RN TR - LE AR BR AR ZAAH T RERBEL S -8 T, &Y

A - BERBR AR R G A B SRR V‘]JE%LE/W,T’TVL{%T&U&%%}J%F};U&
XKooy LI REHINR Pz Fik,

KEIF K - HIEENIERGE RS HIEPRCEAT SRR DS s e
i E 43S TU201 X EARERS A

Performance Analysis of Air-soil Dual Heat
Source Heat Pump System

ZHANG Xiaoming' ,LI Tongyu' ,CHEN Bailong’

(1. School of Municipal and Environmental Engineering, Shenyang Jianzhu University , Shenyang, China, 110168
2. Harbin Electric ( Dalian) Electric Power Design Co. Ltd. ,Dalian,China, 116000 )

Abstract; To solve problem of soil heat imbalance caused by ground source heat pumps’ long-term
operation ,low operating efficiency of air source heat pumps in severe cold areas in China ,performance
of air-soil dual heat source heat pump system is studied. An office building in Shenyang taken as an
example ,the year-by-year cold and heat load and outdoor temperature changes of this building in
Shenyang area was simulated by DEST software. Based on the soil heat balance ,the difference between
the heat absorption and heat release in the soil ,and the supplementary heat of the air source heat pump
were calculated. The calculation principle and method of the optimal outdoor temperature switching
point for dual heat source heat pump systems are obtained under the operating conditions of heating in
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severe cold areas in China. The best outdoor temperature is —8 C for the switching point to use air —

soil dual heat source heat pump systems in Shenyang area. The air — soil dual heat source heat pump

system operates normally during the high efficiency period,which can effectively solve the soil thermal

imbalance in severe cold areas and be more efficient and energy-saving.

Key words : Air — soil dual heat source heat pump system;soil heat balance; optimal temperature

switching point;energy efficient
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Fig. 1 Air - soil dual heat source heat pump
system diagram

LT AR IR GEFE oy Ry 2 SRR
RARGM T IEERRE RGNy, BDREE
JelE R 1.2 Sk EEd A REERY iz
11, 5 HIEE R R G A7 R 1,
KM 25 B2 LRI RS is 17 TR
BT 2, MR 1, ARG A e M Z
R AT oS TR, 4 ST T ot



530 WHERKESMARBFR)

9537 %

F B PO o i SR S B, BRI A% &
BisAT , v Bk A R A I 52 DL K i e 2
SUFEAGANR B RCRALT 45 [ R, TN A
BRI RERCR
2 AIREFERLIY

DA BH 3 DX f) 2 I A g 50 1, i I A
HHALS 2 BR)EE 4 m, S A
UM 5040 m® . HR4E DEST #4454 H LY
AETR PH T A 4E 28 AE I T BRI (LR 2) LA
KU AT 447 fe v H IR RE 43 A il 26 1 (DL &
3). HE2 K3 AR, P BAHLIX 2 4F e H
i E L Ay, KPP HESSIER
4.31 C,HEALRIE N -23.4 C,

WM X LB A2 11 H 1 H 2R AR
f93 A 31 B, 151 d, HESRAEE % iR
FEIK 18 TP, @S 447 3% I A #A 6 far
Kl 4 Fis,

I 2 3 4 5 6 7 8 9 10 11 12
Ry
2 PR AR S A

Fig.2 Annual temperature curve of Shenyang
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Fig.3 Temperature distribution of the coldest

month in Shenyang in January
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Fig.4 Hourly cooling and heating load

distribution of buildings throughout the year
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Table 1 Annual cumulative building load statistics
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Fig.5 The influence of outdoor air temperature

on exhaust temperature and COP value
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Table 2 Cumulative building heat load at different outdoor temperatures in winter

/T i fE]/h WAL/ (KW -h) /T i fE)/h PATTHIT/ (KW -h)
18 0 0 -1 172 15 574.03
17 3 0. 85 -2 160 15 712.09
16 7 6. 05 -3 166 18 123.20
15 5 10.83 -4 145 17 505.70
14 5 20.22 -5 165 21921.83
13 18 116.97 -6 164 23 304.73
12 17 147.30 -7 157 24 370. 24
11 31 376. 05 -8 150 25 344. 41
10 44 711. 65 -9 158 27 488.94
9 49 1 018. 98 -10 153 29 113.58
8 53 1301.15 -11 117 24 499. 55
7 51 1539.29 -12 125 28 160. 45
6 72 2 620.22 -13 119 28 235. 10
5 102 4212.80 -14 98 24 908. 29
4 135 6 550. 55 -15 85 23 089. 41
3 111 6 251. 60 -16 61 17 671.20
2 140 9 057. 56 -17 60 18 195.95
1 147 10 465.73 -18 66 20 587. 45
0 180 14 504. 80 -19 39 12 503.25
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