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Studies on the Utilization of the Green House
Air Heating Furnace

II. Studies on the Air and Radiate Temperature of the Duct

Masami MATsuura and Susumu Fukucawa
University Farm, Faculty of Agriculture

Abstract: The author estimated the air temperature differences in the duct attached to the air
heating furnace and the radiation temperature differences on the outside of the duct.

1) The air temperature in the duct rapidly decreased according as the distance from the air
heating furnace.

The differences of the air temperature in the duct were violent in the case of the high air tem-
perature and a small quantity of the air (flow) rate.

2) The author estimated the significant differences in the radiation temperature of both ends
of the duct, as compared with the differences in the air temperature.

3) The differences of the radiation temperature produced little effect on the differences of the
air temperature, and when the air (flow) rate was increased, the radiation temperature decreased
a little.

4) When the end of the duct was half closed, ‘the air and radiation temperatures increased to some
degree.

5) The air and radiation temperatures were scarecely changed when ducts were between 20 and
30 meters long.

6) The air temperature did not change, in case of elevating the duct one meter from the ground,
but the radiation temperature decreased to some degree.
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Fig. 1. Observation point of the ‘duct. (Aral,)ic figures)
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Fig. 3. Change of the air temperature in the duct. (30 meters, No hole)
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Table 1. The difference of the air temperature to both ends of the duct

\\\State of the duct A large quantity of A small quantity of
\\ the air (flow) rate the air (flow) rate
State of \ . ' \ Open End¥% Open,. Open End¥%
the duct “Alr temperature Elevating P 2
No hole 26n High 27.4°C 30.3°C -°C ’ 41.0°C 42.0°C

Low 11. 4 1117 11.1 17.17 18.4
30 High 22.8 27.1 - 28.5 31.6
Low 14.8 17.3 - 18.3 20. 8
Have hole 20 High 3.1 33.9 - 40.2 41.3
Low 16. 4 18.5 - 20.2 2117
30 High 28.1 28.0 - 34.2 34.6 .
Low 15.7 17.0 — 19.0 19.1
O——0 Duct Open, Air (flow)rate 0.069 M%
A——A » Half, V} 0.069
o—© » Open, " 0.034
A——A ¢ Half, i 0.034
O-reeeeee O » Open, o 0.067
) N A # Half, " 0.067
. e o 7 Open, u 0.034
17 F Aeees A #  Half, " 0.034
0o——~0 # Open,Elevating, »  0.067
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Fig. 6. Change of the radiation temperature on the surface of the duct.
(20 meters, No hole)
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Fig. 7. Change of the radiation temperétﬁre on the surface of the duct.
(30 meters, No hole)
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Fig. 8. Change of the radiation temperature on the surface of the duct.
(20 meters, Hole)
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Fig. 9. Change of the radiation temperature on the surface of the duct. (30“meters, Hole)
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Table 2. The difference of the radiation te;ﬁperature to both ends of the duct

Nate of the duct A large quantity of A small quantity of
~~\ the air (flow) rate the air (flow) rate
State of Open,
the duct Air temperature\ Open  End% Elpevrallting Open End%
m
No hole 20 High 4.4°C 4.3°C -°C 4.0°C 4.4°C
Low 2.5 2.3 2.3 3.0 2.8
30 High 55 6.3 . - 6.4 6.4
Low 4.8 4.8 - 4.7 4.9
Have hole 20 High 6.7 59 - 6.1 : 5.1
Low 3.5 3.8 - 3.4 3.4
30 High 7.0 5.9 - 6.3 5.9
Low 55 5.0 - 5.8 6.0
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