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Forced Ventilation Number of Air Changes to Set Point of
Inside Air Temperature in Summer Glasshouse
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National Horticultural Reserch Institute, *Kyung Hee University

Abstract

Judicious control of high temperature is the most important task for a suc-

cessful intensive— cultivation in greenhouses during the hot summer. Therefore,
the climatological data at 31 locations in Korea were calculated using the mod-
ified model equation for ventilated in glasshouses during summer. Furthermore,
the adequate number of air--changes or frequency of ventilation was estimated
based on temperature settings, which is considered to be more active means of

controlling summer glasshouse temperatures, was investigated. The major results

can be summarized as follows: Forced ventilation of one air change per minutes

was effective in maintaining the maximum air temperature below 35°C in the

glasshouse having 40% shading. It was impossible, however, to maintain air
temperature below 30°C in 40% shaded glasshouse with forced ventiltion only.
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Fig. 1. Variation of maximum number of air changes at 10 locations as affected by different temper-

ature settings in nonshaded glasshouse, estimated based on meteorological data from 1961
to 1994.
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Fig. 2. Variation of maximum number of air changes at 10 locations as affected by different temper-
ature settings in 40% shaded glasshouse, estimated based on meteorological data from 1961

to 1994.
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Table 1. Maximum number(number per minute) of air changes in 31 regions for set point of
inside air temperature in summer glasshouse, estimated based on meteordlogical data
from 1961 to 1994.

35C
Region Shading of 40% Nonshading

June July August June July August
Seoul 0.500 0.493 0.653 0.916 0.903 1.170
Seosan 0.532 0.595 0.833 0.967 1.072 1.470
Taejon 0.559 0.808 0.888 1.013 1.429 1.562
Chonju 0.542 0.899 0.942 0.983 1.580 1.652
Kwangju 0.574 0.841 0.996 1.038 1.484 1.742
Chinju 0.542 0.788 0.844 0.984 1.396 1.489
Pusan 0.326 0.510 0.652 0.623 0.930 1.168
Taegu 0.775 1.030 0.922 1.373 1.798 1.619
Cheju 0.394 0.815 0.778 0.736 1.439 1.377
Wonju 0.600 0.708 0.795 1.080 1.261 1.407
Suwon 0.450 0.501 0.648 0.829 0.916 1.162
Cheongju 0.620 0.856 0.885 1.115 1.509 1.557
Pohang 0.411 0.665 0.610 0.765 1.190 1.098
Chunchon 0.599 0.680 0.727 1.079 1.214 1.293
Mokpo 0.467 0.717 1.050 0.859 1.276 1.832
Kangnung 0.396 0.495 0.531 0.739 0.906 0.966
Inchon 0.413 0.476 0.637 0.768 0.874 1.143
Andong 0.583 0.812 0.772 1.052 1.435 1.368
Sokcho 0.265 0.499 0.520 0.521 0.912 0.946
Ulehin 0.223 0.394 0.447 0.450 0.736 0.825
Kunshan 0.359 0.721 0.704 0.677 1.284 1.254
Ulsan 0.413 0.764 0.952 0.769 1.354 1.667
Chungmu 0.379 0.622 0.713 0.712 1.118 1.269
Yosu 0.311 0.518 0.590 0.598 0.943 1.064
Wando 0.341 0.539 0.571 0.647 0.979 1.033
Puyo 0.332 0.611 0.666 0.634 1.099 1.192
Chongju 0.402 0.735 0.843 0.750 1.308 1.488
Namwon 0.467 0.824 0.963 0.858 1.456 1.686
Changhung 0.486 0.848 0.982 0.890 1.496 1.718
Hapchon 0.424 0.689 0.790 0.788 1.230 1.398
Miryang 0.484 0.784 0.921 0.888 1.388 1.617
Means 0.457 0.685 0.769 0.819 1.223 1.362
Std. Dev. 0.119 0.154 0.160 0.230 0.257 0.267
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Table 2. Maximum air temperature affected by number of air changes in summer glasshouse,
estimated based on meteorological data from 1961 to 1994.

Air change(no/min) 0.25¢ 0.5 1 2 3
Inside air temperature 40% shading 42.9 37.9 344 32.2 31.3
() non shading 51.8 43.6 37.7 33.9 32.5

* Equipment capacity of forced ventilation in standard type glasshouse (3—2G—3S).
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