15 2 Vol 15 Na 2

160 1999 6 Transactionsof the CA E Jun 1999
*
( )
60W /m?, 11
1983 , ( ) ,
,1997 2
1998 9 “ ”
1
1 , .8 , 8m, 11 , 3m, 2112m?
100mm PVC , ,
] 3y 7
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Fig 1 U nderground heat storage system
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Tab.1 Experiment resultsof heat exchange betw een air and pipe
5an
/ /I kg 1
3 21 11:30 2.9 252 26.0 23.8 18.5 18.4 - 75 -19.4 3 21 1030 16.1
12230 3.6 27.4 28.1 26.4 21.1 21.0 - 7.0 - 216 1300 18.1
1330 53 28.8 29.4 25.2 21.7 21.6 7.7 - 141 1500  19.1
1430 5.4 27.6 28.2 24.9 20.8 20.6 - 7.4 - 164 1700 18.7
1530 59 262 26.8 23.9 20.3 20.3 - 65 - 13.4 2300 17.4
3 22 000 -28 106 10.1 10.1 14.7 13.9 4.6 9.6 3 22 100 165
200 - 3.5 9.9 9.5 9.3 14.5 12.8 5.0 8.5 300 16.0
400 - 3.8 9.2 8.7 8.5 13.8 11.7 5.1 7.5 500 15.6
600 - 40 8.6 8.4 8.1 13.7 11.3 5.3 7.4 700 15.1
4 1 2300 48 11.2 110 11.0 13.8 13.4 2.8 6.1 4 1 2220 157
4 2 630 4.4 10.8 10.7 10.7 13.4 12.3 2.7 39 4 2 800 14.7
3 21 , 10 30 20 , , 16
25 , 5 55 6 8 ,
13 20kJ/kg 5an 16 ,
1 lg L 1
23 , 5an 17.4
23 50 9 , 22 6 50
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’ 11 1
9 1 40 5
20 , 4 5.5 7 10kJ/kg
5an , 15
, , . 22
, 5an 16
9 , , 2 1 ,
- 2.8 -4 , 8.6 , 12.6 13.4
y 8 y O
, 11
2.3
, 27100 29800m°/h
Q= Z Pacy AhiAt (1)
Q— k3 D ,kg/m®  q— ,m*/s
Ati—i S Ahi—i , kd/kg
q:zQ/Z At DA (2)
>—  kl/s KW:; @2— ,
kl/(ss m% KW /Mm% As ,m?
1 , Q= 3430 000 kJ, d= 161
kl/s, @ 76.3W /m? Q= 1528 000kJ, &= 79.6kJ/s & 37.7
W /m?
[1]:
B: KA S/kpAp (3)
ks, kp ;W/(mz' )1 AP
,m?
,  ks= 2.6W /(M?* ), ko= 10.2W /(m?* ), A,= 884.7
m?, B= 0.61 :
&= (1+ P)x 79.6= 128.1kJ/s
@ (1+ P)x 37.7= 60. 7W /m?
, A= 2900m?, ko=
3.5W /(m? ),
@/ (kA ) = 128 100/(3.5% 2900)= 12.6
1 12- 6
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Exper ment of Heating & Heat-stor ing of the Underground Heat Exchange

Systan in aM ultispan Greenhouse

Ma Chengwei Huang Zhidong MuLijun
(China A gricultural U niversity, B eijing, 100083)

Abstract In China, the cost of production in multigpan greenhouse is very high for its high
energy consumption It isnecessary to develop the technology of energy saving formultigpan
greenhouse production T he heating experiment using underground heat storage systen, re-
placing fuel to some extent, was carried out in amultigpan greenhouse It was show ed that
the slar heat can be stored during the daytme by circulating the wam greenhouse air
through thepipesburied in the greenhouse 2il, and the heat can be obtained effectively from
the il through the pipes at night During the daytme, thew am greenhouse airw as cooled
dow n and decreased in tenperatureby 6 8 and in enthalpy by 13 20kJ/kg, after flow ed
through the pipes and stored heat into the pipes During the nighttine, the greenhouse air
waswamed up and increased in temperatureby 4 55  and in enthalpy by 7 10kJ/kg,
after flow ed through the pipes and gained heat from the il W hen the systan was run at
night, it could give heat for about 60W /m?(greenhouse floor) and the inside air tenperature
of the greenhousewas 11  or higher than outside tenperature

Key words multigpan greenhouse, underground heat exchange system, heat storage,
heating, energy saving
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