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On-site Measurement Method for Heat Transfer and Ventilation Performance
Using a Kerosene Heater in Multi-Chamber Houses
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Synopsis: We have developed an on-site measurement method for heat transfer and ventilation performance in
multi-chamber houses, but the electric heater used in this method often has insufficient capacity and the use of a carbon
dioxide gas cylinder is complicated. Thus, there is a problem of practicality. To address this problem, we are considering a
method using a kerosene heater as a heat and carbon dioxide gas generator. However, a supply and exhaust ventilation
system is required, meaning that simultaneous measurement of thermal and ventilation performance is also required. We
devised a method for estimating the asymmetric convection component due to inter-chamber air flow rates and then
estimating the symmetrical heat transmission component. We also examined this method through computational
experiments.
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Fig-3 Outdoor temp. and horizontal total
solar radiation
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Fig-4 Heat generation in each chamber
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Fig-5 Carbon dioxide generation in each chamber
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Fig-6 Whole building ventilation rate and air flow rate
from first to second floor
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Fig-7 CO; concentration change in each chamber
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Fig-8 Temperature change in each chamber
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Fig-9 System identification models of heat and gas transfers
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Table-1 Estimated equivalent thermal capacity mi, (kJ/K)
of each chamber ( i:row, j:column), former results are in ()

Chamber 1 2
1 2802 (3307) 0
2 0 3008 (3244)
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Table-2 Estimated air flow rate gij (m¥h) between chambers
or outdoors (flow direction: fromj to i)

Chamber 1 2 3:outdoor
1 0 0 310.8
2 60.83 0 300.0
3 249.9 360.9 0
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Table-3 Converted convective thermal conductance ¢ p -qij (W/K)
between chambers or outdoors

Chamber 1 2 3:outdoor
1 0 0 104.1
2 20.38 0 100.5
3 83.73 120.9 0
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Table4 Estimated generalized thermal conductance cij (W/K)
between chambers or outdoors, cij=uij+cp-p -qij

Chamber 1 2 3
1 0 186.9 290.7
2 207.3 0 297.7
3 2703 318.1 0
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Table-5  Estimated overall heat transmission conductance ui; (W/K)
between chambers or outdoors ( ui~u;i ), former results are in ()

Chamber 1 2 3:outdoor
1 0 186.9(1744) | 186.6(207.3)
2 186.9 (174.4) 0 1972 (210.3)
3 186.6 (207.3) 197.2(210.3) 0
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Table-6 Estimated coefficient 7 (m?) to chamber from heat source g3
(horizontal total solar radiation W/m?), former results are in ()

Chamber 7i3 7 i,3(n)
1 ri3 8.300 (9.871)
2 723 8.196 (8.954)
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