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Research on Optimization of Air Source Heat Pump Applied in Greenhouse
Shi Chunyu Di Yuhui Jiang Jing Zheng Xianyu
( College of city planning and municipal engineering, Xi'an Polytechnic University, Xi'an, 710048 )

[ Abstract] The use of green energy-saving technology to create a good growing environment for crops is an important action to
respond to the "two-carbon" goal proposed by the state. In this paper, the air source heat pump-fan coil system is used in the
greenhouse for planting Sunny Rose grapes. Through the actual measurement and CFD simulation technology, the different layout
positions of the fan coil air outlet are compared, and the temperature field inside the greenhouse is studied. Studies have shown that
different fan coil tuyere positions have a greater impact on the growth of Sunshine Rose grapes. Reasonable fan coil tuyere layout
can effectively play the role of air source heat pump, and effectively achieve energy saving and emission reduction under the
premise of preventing frost damage.
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Fig.1 Physical model and grid division of greenhouse
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Table 1 Thermophysical parameters of materials

EL R (kg/m®) FLIE (JkgK)  SHRAH (WmK)  KFUEHZFER  KIESRICR
TR 1.24 1007 0.0251 — —

Tt 4 1400 1010 0.58 0 0.6

R 1900 2120 2.00 0 0.9
PVC it 1380 1465 0.14 0.4 0.1

itk 120 2100 0.048 0 0.5
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Table 2 Boundary condition parameters

AW BFEE R (m) LRIV S IR SHRBA AR (Wm2K)  AMIEE (KD MR
PVC Jii Wall 0.001 0.8 21.12 282.15 FFEW

B[t Wall 4 0.8 21.12 282.15 ANEY

R Wall 2 0.8 21.12 282.15 ANEY

g Wall 2 0.8 21.12 282.15 ANEY
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Fig.2 Survey point layout and comparison between

measured data and simulated data
S HHE 5 AN HE 0 S  UE IR Y o) AT
T LS ARG DL A5 RAORFF — 2, EN IR R
e i R LA R S B 523 PVC IR B, i
TR W LA I = AR P R A LR AL AR B - 25 A
AT L3RR (AR AU AN S I e R 22 AE 2°C LA
W, T ERERE K.

3 EMGERKED

A% A SR INGE A DA B AL T R
S35 000 R0 7 e 0 AT A AEL, e b O R b T
0.5m. Im. 1.5m. 2m. 2.5m. 3m. 3.5m. 4m.
4.5m; FEEEONECFE LT 0.5m. Im. 1.5m —3% 12
Moyl ST B, B R, RIS R =
T LTS, G 25 A0 1) L T) ANV 1) PR UL P2 30 AR A o TE 5%
FEAEWIIR 2 Bt b, R E TR,

EH T PH 6 2B 4 4 75 84 2F B = B AR R 1 4
1.3~1.7m Zifa, WA SCGEBURCHIE 14582 1.0m.
1.lm. 1.2m. 13m. 14m. 1.5m. 1.6m. 1.7m.
1.8m. 1.9m. 2.0m F& 11 ZHAS[A] o B S T R i
PHEAE NS AL, ST EL AT AN R 2= SRR R
PR BT EH 2R
3.1 WG RMH IR I B AN 4 A

5 % H 18] AR (]33 2 KM 1.0m~2.0m 1= 5 1]
(180 2553 P T XA A5 2 XL I A B v P P b an P 3
B o 326 R 2 KM 0 kT A TR FE 35 2, R E

Ca) WK [ ) 5 00 ) AR 0 A E A ™) W.‘.XK["IM"Z‘)\'H;%Y&MMW%UQE%
B3 BRRXEEAMESEERSEHEELL

Fig.3 Temperature change of cross section at each height

of greenhouse in sunny days
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Fig.4 Cloud diagram of temperature distribution on the
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Fig.5 temperature change of cross section at each height
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Fig.7 Temperature change of cross section at each height

of greenhouse in rainy and snowy days
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