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Fig.l1 Schematic of the active solar heating system for
plastic film greenhouse
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Fig.2 Photo of the experimental plastic film greenhouse

JEK) PVC KAFICT RIS, P12 BB 2 1647 10 cm (1)
2R HREARMOR R A E 3 . T3 3
FBURAN, HOWUZ 2 T8 (7238 8] 2 1) B s 4
PRAVE R SRR 55— 0P s LEA, % LL A £R
TR o AR B R RE R BE . hn BAHI R T F K
FHEE R E ARG, ) Lt FURI ] B AR 4w

2 REAFE

FIR A RBH e = AR s <, R P& (B
£ 90W, FiE i 1000m¥h) i XMLIE A R G481 %
ANHF, T E S LA, B -
A7 I AR E . R AR AR I, RGO s KL,
BRI ARG R . XHLABATI R Ry 9: 00—
15: 00; 21: 00—k H 7: 00.

KA T BUSACEAE, S IREEIRE L IR X
FEOCHI AN I i AR EEAT AR, SR 2 AR A 3
KA B o AU A B AEA N R BRI 50 em
Ak, Hh IR T4 W AE TR 0. 204 30, 40 cm R AL .
LR 5K FH T 3l G A 7 38 e, 5
G KBS SRR 210 571 m¥h,

3 HER55H

M 20084 11 H £ 12 A4} REGe AT T % 250 MK,
KRG ELE 2008 4= 12 J] 8 H—2008 4F 12 /] 11 HiE4: 4
NG RIAT TR R AL, T 22 2as
(RN T AT, AEAS IR 1) K B 4 S ARAS [ 1) A58 403
T, BERII LS RARMN, HRMEAANE. DUTF
B o0 2 7 HE D RO AR 6 R O P8 )<L HB TR 10
H1 20 cm AbHiiE . 30 F1 40 cm Abdthii, 2 BIREATIHE .
3.1 BAAYMKRMASIEE K

& 3 E H, A KN IRt A R,
FNOHA AT AN SR AR, 3890 T =AM
b AR P ) B S R TR A, T R P
55 TS I R R SO ] o DA 3 d PN ) e e i 32.3°C
ARSI 7.7°C, HP¥RE 16.6°C; XFIEM 3 d Wi
B 32.9°C, AR 2.6°C, HAPRAIE 13.3°C. N
B B M H P SRR R 3.3°C . I 1A 13
KA 9.7°C, LuxT LLAlR & 3.8C.

3.2 BANKRMIAEIHIRT K

&l 4 FT s S KM A R 20 em Rl 20 om Ak s
BAE DL HE A, PN O g AR A A
—F, HFE T 10 cm AbM I HARM R OK, 7
15: 00 Zefiik® e, AEH F7: 00 A idl; MR R
20 cm Abf IR H AR 2%, 7F 17: 00 AcATiA#
e, R E9: 00 ZEAi e flk. FIK 10 em AbkbilE &1
20 cm AbtiE s #IA] 20 om AbdhiE T 10 om AbdiiE . N
AN R 20 em Ab M T 344E A 15.1°C, 10 om Akt
WAPIIMEN 15.6°C. S5 RAIAHLE, D M i ik B
Wi 753 d W, MR AH 10 om ERALHIIE I 4
2.9°C, Hmetem 5.1°C: 20 cm AbHiE- e m 2.4°C,
et 3.8°Co EAA, i A 10, 20 cm B4



166 Al TRE2EF

2009 4F

BIHE 4> 5k 155 Fl 15.6°C, HoufEMIS B 2.5 Al
24°C ., {EELE RGN T, B NHEEEN—BNRSR
IEAT, AN b il b ORI Fry b i Bk sy, o Y
HRHE A RE

35
—— ik A
- PR
—=— Jf IR
s | St
--exe-- BRHEIERE
o 20
) *
= o5 |
E
¥
10§
5
0

WAl / i = 5

vE: WREGIA): 2008 4F 12 H 8 H 9: 00—12 A 10 H 21: 00

B3 AARMARRZR
Fig.3 Variations of air temperature in the two experimental
plastic film greenhouses
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Fig.4 Variations of soil temperature at 10 and 20 cm depth
in the two experimental plastic film greenhouses
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Fig.5 Variations of soil temperature at 30 and 40 cm depth
in the two experimental plastic film greenhouses
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Tablel Calculated results of heat storage for the active solar plastic film greenhouse
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Active solar heating system with soil heat storage for plastic film
greenhouse and its effects

Dai Qiaoli, Zuo Ran”, Li Ping, Zhang Zhigiang, Su Wenjia, Yu Haiqun
(School of Energy and Power Engineering, Jiangsu University, Zhenjiang 212013, China)

Abstract: An active solar heating system with soil heat storage for plastic film greenhouses was studied. In the system,
outside air was heated by solar air collector and then pumped into underground pipes. The heat carried by air was
transferred through pipes to the soil and stored for use at night. In the night, heat rised slowly to the ground surface to
maintain the soil at constant temperature. After continual running of the active solar heating system for four days, it
showed that during the night, the average air temperature of the active solar plastic film greenhouse was 3.8°C higher
and the average soil temperature was 2.3°C higher than those of the unheated one. The system could store a heat quantity
of 228.9-319.1 MJ. The experimental results prove that using solar air heating system with soil heat storage can increase
the air and soil temperatures for plastic film greenhouse effectively and has a good prospect for applications.

Key words: plastic film greenhouses, soil heat storage, solar heating, solar air collector



