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Study on the Vinyl House Heating by Warm Air
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Summary

The results obtained are as follows; :

1, The variation of the temperature in a vinyl house without heating system is similar
to that of air temperature in a day. The diff,erencé of maximum temperature and
minimum one in a day is 27°C which is two times ‘greater than the daily differ-
ence of air temperature.

2. When the length of the duct is increased, the high temperature zone is built up
in the direction of warm-air discharge from the duct, and the low temperature
zone is-built up in the opposite direction of warm air discharge. But, in case of
the duct length is short (0. 05 L), the temperature dxstrubutlon in a vmyl house

- become uniform

It is concluded that the shorter length of the duct, the better the distribution of
7 * the temperature in a vinyl house is. ‘ ,

3. When the duct is installed at high position, the high temperature zonme is built up
in the upper zone of the vinyl house and the low temperature zone is built up in
the lower zone. And when the position of the duct is low, the rate of temperature
variation along the verticai,direction become high, and the direct contact of warm
air with the plant in the house is occured. '

It is concluded that the duct should be installed at the position of slightly higher
than the plant height.

4, When the fuel consumption rate is f1xed at the 10l/hr, the lowest temperature '

'~ warming rate in the vinyl house is 5°C without regard to the air temperature.
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Fig. 1. Schematic of Vinyl House.
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Table. 1. Time Variation of Temperature in a Vinyl House.

(Unit : °C)

Time in Height from the Ground Surfacé Mean Air

a Day 10cm 50cm 100cm 150cm % 190cm Temperature | Temperature

hour .
0 —7.0 — —_ - | — —7.0 —7.5
] —7.0 — — —_ ' —_ —7.0 —8.5
2 —7.0 “Same as the temperature at 10cm height” —7.0 —8.5
3 —7.5 — —_ — — —7.5 —9.0
4 —7.5 - - — — —-7.5 —9.5
5 —8.0 —_ —_ — —_ —8.0° —9.5
6 —8.0 —_ — — —_ —8.0 —10.0
7 —8.0 - - - - —8.0 —9.5
8 —7.0 —_ — — — —7.0 —3.5
9 —4,0 —_ — — — —4.0 —6.0
10 5.0 5.5 5.3 5.5 5.0 5.3 —~0.5
1 9.0 9.3 9.7 10.0 10.3 9.7 —1.0
12 13.5 - 13.5 13.7 13.8 13.0 13.5 2.0
13 17.5 17.8 16.7 17.0 - 16.5 17.1 3.5
14 20.0 19.8 19.0 19.0 18.3 19.2 3.0
15 19.5 | 19.0 18.7 18.3 17.8 18.7 4.0
16 16.0 | 15.0 14.0 4.5 13.5 4.6 4.0
17 8.0 7.0 6.2 7.0 5.8 6.8 3.5
18 1.0 1.3 0.5 0.8 0.5 0.8 1.5
19 —1.5 —1.5 —15 —1.5 —1.5 -1.5 0.5
20 —1.5 , — — — — ~1.5 —1.5
21 —2.0 “Same as the temperature at 10cm height” —2.0 —1.0
22 —3.5 — ! —_ — — —-3.5 —2.5
23 —3.5 - — — — ~3.5 —3.5

Table. 2. Codintions of Temperature Measurements.

Treatment

Height of

Length of

Air

Remarks

No. Duct - Duct Date of observation Temperature
11 ' 0.64m 1.5m 07.:.00hr. Jan.22. 1977 —4.0°C
12 " 3.0 10:00 v nw n —2.5
13 7 - 9.0 19:000m v n —2.9
14 " 15.0 22:00n v nm --5.5
21 1.26 1.5 08 : 00hr. Jan 23. 1977 —1.4
22 " 3.0 22:00mn v v wm —4.5
23 7 2.0 07 : Gohr. Jan 25. 1977 0.0
24 1 15.0 20 : 0Chr. -Jan 23. 1977 —3.2
31 1.90 1.5 07 ¢ QOhr. Jan 24. 1977 —9.2
32 " 3.0 19:00w - w- n n —1.7
33 " 2.0 215009 - w —4.2
34 ” 15.0 22:00mw v ou oon —5.1
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Fig. 4. Tempetatuie Distribution in a Vinyl House With Heating System.
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