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Prediction of Thermal Environment in Greenhouses
using Infrared Absorption Film as Shading Screen
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Table 1. Input and output data for simulation model.

Latitude and longitude, Dimension and direction,
Greenhouse | Characteristic values of cover(Transmissivity,
parameters | Reflectivity, Absorptivity, Total heat transfer

Input . .
coefficient) and shading

Weather

data
Output | Temperature of cover, shading, air, bottom,

Air temperature, Horizontal solar radiation

Read Data
(Radiation, Temp, Material

Initial time, End time

Y
L Calculate obtaining heat J
L Distribute heat to each wall(Initial value) J
Te
)
L Heat balance model J

' Print output

End

Figure 1. Flowchart of the computer model
to calculate a balanced temperature.
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Figure 2. Spectral transmittance of
WFB50 and Clear glass.

2) garmge 7A

B AY AeE &3 ]i% ARAA (PAR-1, 372t AMA(NE B, 371),
7)&A(CRI0X, 17H), %{tﬂ( g, 187Dl sk wxe] guAze 4HEF
22d(lecm)e AR T, FRE dojE AY= PEZE, A3A, A9H 5
YEoZ €E F UEF AUk HEERe FAE golFr] YA dyF F
dog wehFglon, t2alRe Fojg T AL HAGENE AFAT HL
e dARHE 53 A g2l F2RHe] ARAE Eoln 1

} o]
ol AFFET Hug 44 7] AHAA (2™ 2, 29 3)

Z) -2 3
T

SRS
o 278

mlm OE 0

il (PE, WFB)

L3
\\
~
~
.
S
~

Radiation Sensor ~

Black Racquered Polystyrens ;
- o /TN
\’ PAR Sensor
L St K . #m N ¢ Thermocouple
ol ” I’ 1 -Silver paper
Figure 3. Cross sectional view of Figure 4. View of measuring points
an experimental apparatus. of sensors.

_106_



WFB50E 24 2
olgt FTIR

st Hl& 2 PAR #©=
Fagn A4 A
ge wie e A A

@ A9 s Ug
g, whermed we #3
a7 A9 20 AE=2

a8 6 TY3 PAR AE(23%)& 4

A

N

2LExE H1
JEITh ol HEAe 3
estz e LAYRT 9

71&9 ZaEE FUHET v
g9y 2xF24 adsr o
S ¢ F AAT HA FHE
o] AL YE 2AqME
utg oz EHsE JApgo)
Z-g Ao o AdxEHEE
EAe 2x7t #2A¥ Rer

G4E F Aot

[mm} [ra
1. AF7] 9, 1997. oA &
2

|

|i~wrBs0 |

i
r
—

. Shadlng\
= Clear ‘

|
350 a
300 / a
£ 250 L
x
| =
F 150 S—
2 ——
100
50 —
o . .
600 650 700 750 800
Radiation(W/m*)

4 FrUBIAY LERE Ui
de Zat vhgd 2 AR deuE A
8T vhepot, edyrel ex

Figure 5. Comparison of total heat
between general shading and WFB50.
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Figure 6. Temperatures difference between
general shading and WFB50,
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