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Abstract. Ventilation rates, inside and outside weather data were measured in a arch-shape single-span
plastic greenhouse growing tomatoes. On the roof of the experimental greenhouse, round windows which
have a diameter of 0.6 m were installed at intervals of 8m. It showed that the number of air changes in this
greenhouse were average 0.17 volumes per minute and in the range of 0.02 to 0.32 volumes per minute.
These air changes are insufficient to meet the recommended ventilation rate for commercial greenhouses,
and it is estimated that interval of 6 m is appropriate for spring or fall season. For summer season, it is nec-
essary to narrow the space or to enlarge the open area of roof windows. Using the heat balance model, the
evapotranspiration coefficients of greenhouse tomatoes were estimated from experimental ventilation data,
overall heat transfer and solar radiation. [t showed that the evapotranspiration coefficients were average 0.62
and in the 0.39 to 0.85 range. We suggest applying 0.6 as the evapotranspiration coefficient in design of ven-
tilation for the single-span tomato greenhouses.
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Fig. 1. Schematics of natural ventilation in single-span
greenhouses.
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Fig. 2. Frequency distribution of air change rate in a single-
span greenhouse with round roof windows.
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Fig. 3. Evapotranspiration heat consumption as a function
of solar radiation in a tomato greenhouse.

A2 A EVLE AW 9E 29 B B

# Ventilation i+ Overall heat transfer

i
0.9 A
08
0.7
06
0.5
04 i
03
0.2

0.1 .
oo Al Al

3 Evapotranspiration

i

Consumption ratio of solar radiation

1 6 11 16 21 26 31 36 41 46
Data Set

Fig. 4. Consumption ratio of solar radiation by ventilation,
overall heat transfer and evapotranspiration in a tomato
greenhouse.

20

16

12

125
13
8.9
g
.6
" 40

4

£ l
o  HE

035 045 055 065 075 085 095
Evapotranspiration coefficient

fFrequency {%}

005 015 025

Fig. 5. Frequency distribution of evapotranspiration coetfi-
cient in a tomato greenhouse.
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