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Natural Ventilation Effect of Bending Panel Type Windows
in Greenhouse
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Fig. 1. Schematic of bending panel type windows and greenhouse

Fig.2. Model greenhouse consisted of bending panel type windows
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Fig. 3. Changes of air temperature after opening side and side+top windows
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Fig. 4. Distribution of air temperature in process of opening top windows

395 o] 24dME &3 AR hed E7A vXA Gol ARl o4 &)
gk o] oA A dtk 2EE FEAEE Fr(Fe] AXd 4¥E 249 FFE 49
dtal Aol % S71EFHE By 98, oz FFo] HAHA ¥y W2249
A&z vasgcoh F Avel @ 7L A5E FZT A A9 Aol s HP
ALAZel Ael7h iRy ZHAE B HFE XY AN W-AdFIIE A%t
3CHERZ Uegn, W2eide 8CAER Jeu 2833 ¥4 A Aadran
7F o

73



50 = v
X ——1.2m 5 ) —1i.2m
45 " a2 4m 45 : w2 4m
e uﬁ\j ——outdoor| 1 |e i L= outdoor)
R TN
B B ; g 35 e — P PP
g 35 : g 'WW
et < 30
Z 30 K—"\I‘-—‘ A /“-\_ _N < ! -,
I 25 - :—m..d‘w"“-w~f""’ —
!
U TS T T T T T T N T G TR TN 0 N S O S O 0 W T 0 O B O ¥ '
25 [ T T
0 5 10 15 0 5 10 15
Time after opening top windows (min.) Time after opening top windows {min.)
Bending panel type window Project type window
(double roof greenhouse) (Venlo greenhouse)

Fig. 5. The descent effect of air temperature between bending panel type top windows
and project type continuous top windows
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Table 1. Comparison with microclimate and ventilation rate between bending panel
type and continuous type windows

Windows Absorbed Subsoil heat Temperature Relative Volumic
tvoe solar radiation transmission (C db) humidity(%) ventilation rate
yo (kcal - m2 - hr-1) (keal -mr2 - he-1) Inside Outdoor Inside Qutdoor (m3 -m-2 - hr-1)

Bending 239.7 495 437 364 323 434 77

panel type

Continuous 57 30.68 429 347 255 301 139
type
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