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3) Comparison of three-type measuring methods of ventilation
rate under different window apertures
Ahmad Tusi', Teruaki Shimazu®, Naoya Yamamoto’
("The United Graduate School of Agricultural Science,
Gifu University, *Gifu University, *Graduate School of Natural
Science and Technology, Gifu University)
Comparative method of ventilation rate for measuring
leakage, low and large ventilation in single-span type
experimental glasshouse is presented that based on the dynamic
tracer gas using carbon dioxide (CO,) as tracer gas (TG), the
heat balance (HB) and water vapor balance (WVB) approaches.
The experiment was conducted in spring at naturally ventilated
greenhouse with mature tomato crops cultivated on pot systems.
The pulse injected gas applied between 450-500 ppm in
greenhouse with no crops condition and crops present. Heat
balance considered all parameter on heat transfer processes and
water vapor balance method was measured by direct method
using weighing device. At leakage and small opening window
aperture, the TG way has a good accuracy than HB and WVB
methods, but it has a high error at moderate and maximum
opening area. The HB’s ventilation rate has a good accuracy in a
large opening (like in late spring and summer seasons), but it has
a poor prediction at the lowest radiation (below 200 Wm™). The
WVB’ s ventilation rate value had followed the tracer gas value
with different value about 0.2 m* m™ min”™". Overall, on technical
aspect and adaptability on all season and different window
opening area point of view, the WVB seems to be an alternative
practically method in advance research.
Keywords: tracer gas, heat balance, water vapor balance,

ventilation rate.
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