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Temperature Distributions inside a Space Heater for
Greenhouse (I)

Temperature Characteristics with Heating Oil —
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ABSTRACT

Air and flue gas temperature distributions in the space heater for greenhouse were measured to develop a
thermal design technology for the space heater. Also, the characteristics of the fan supplying air to the space heater
were investigated. The temperature of the flue gas inside the flue gas tube was linearly decreased as the length of
the flue gas tube increased. The temperature of the flue gas with the oxygen concentration of 3.33% was higher
than those of the flue gas with the oxygen concentration of 8.25% at the last exit of the second flue gas tube. Thus,
the operating efficiency of the space heater could be increased with low air ratio decreased exhausting gas
temperature and saved the energy consumption with decreased excess air flow. The temperature of the air supplied
by fan was increased slowly around the first flue gas tube, meanwhile, increased sharply around the second flue gas
tube due to larger LMTD (Logarithmic Mean Temperature Difference) at the first flue gas tube than which of the

second flue gas tube.
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Fig. 1 Schematic diagram of experimental apparatus for the fan test.
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Fig. 2 Schematic diagram of the measurement for the performance of the space heater.
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Fig. 3 Design sheet of the space heater and location of temperature sensors.
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Fig. 4 Performance curves for the axial fan used in this study.
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Table 1 Estimated parameter of linear regression of the temperature distribution of the flue gas
inside the flue gas tube, Temp = a*Length + b, for different fuel consumption rates at

the same oxyzen concentration of 3%

Parameter Parameter estimates Standard error R?
1* fl t a —-1.29 0.016
ue gas tube 0.999
(23.2 Vh) b 689.14 0.966
nd a -1.06 0.035
2" flue gas tube 0.986
(23.2 I/h) b 404.20 3.226
st a —1.38 0.097
1¢* flue gas tube 0.940
(12.3 I/h) b 495.68 8.789
nd a —0.83 0.042
2" flue gas tube 0.968
(12.3 1/h) b 278.48 3.800
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