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Abstract

This study was carried out to analyze the light and thermal environment in model
greenhouse using infrared absorption film as shading screen and to compare with the case
of no shading and using general shading screen such as aluminum foil-backed film, black
polyethylene film and thermal blanket. PPFD(photosynthetic photon flux density) of inside
the model greenhouse under infrared absorption film was increased by 22% than under
general shading screen on the average. And temperature of inside air under infrared
absorption film was 27 lower than under general shading screen on the average. So, it is
expected that infrared absorption film is useful as shading screen.
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Fig. 1. Cross sectional view of Fig. 2. Layout of distributed sensors
model greenhouse (unit : cm) (unit : cm)
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Table 1. Experimental conditions

case 1 T case 2 case 3 I case 4
Model greenhouse A Infrared absorption film
alumi black
Model greenhouse B no shading . ummum. a . thermal blanket
foil~backed film polyethylene film
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Fig 3.1& case 1(H94 FSIUE : Fa3)9 3873 wlaoltt. & HF PPFD7}
1176.1 gmol - m™ - sec’o]lx Hth PPFD7F 2033 4mol - m™ - sec”'Q W, 2824 AdryE
7 6915umol - m” - sec, H 16584 mol - m?-sec’d L HY:, EF LA BoAE
#8696 xmol - m™? - sec”?, A 19454 umol - m” - sec'?] & HAT 9% PPFD2] 58%A
Ut Y249 AdA FAHHAT.

Fig 32% case 2(894d &F5¥EE : ¢Fvy AFuHy F@73 dmelt) € H
PPFD7} 1053 zmol - m™ - seco]3, Hf 18021 xmol ' m? - sec’'d W, 2 LA AdAE
#5502 pmol - m? - sec”, A 10146 mol - m™ - sec' Y1, LF 24 BAAE FTF 2860
pmol -m”Z - sec, Al 6381 xmol - m?-sec’9 & UElN 89 PPFD oA gL
AdlE 52%, Bole 27%7F 24 WHZ a5 &FvE 3399 A 33E€L 60%=
el
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Fig 3.1. Changes of PPFD between Infrared Fig 3.2. Changes of PPFD between Infrared
absorption film and no shading absorption film and aluminum
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Fig 3.3. Changes of PPFD between Infrared Fig 3.4. Changes of PPFD between Infrared
absorption film and black net absorption film and thermal blanket
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Fig. 33.€ case 3(39H F58E 443 JAAE S Hhﬂ‘& azjzojr), LR
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Fig. 34.% case 4394 F59§ : ¥4¥)9 F33§ vud aHHTovh. 459 FTF
PPFD7} 10456 umol - m 2 - sec'olit, Hdf 19104 umol - m” - sec ' w, TH A AdME
BT 5139xmol - m?-sec’, A 9734xmol - m? - sec'Q L, LA BolME #HF 3137
pmol -m - sec?, A} 632.0xmol - m? - sec’d) %S JENN &R9 PPFD FolA 2P
A 49%, BE 30%7F 2824 YEE FHHE Aoz ey, FAXY AFE&L 50%=
2257 q=3
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= @Yo] YL AoZ o =3 F8 AlEgAFe FEstH o] 1000~ 1300 £ mol -
- sec (20~ 25k1ux)°li‘r—‘:— :% kst HoX FFEUES AL 35 HF PPFD @2
E]—Zz A Jdgtou Aot A$ 9734~1658umol - m” - sec o2 UEIGoEZAN FE AS
o) A3 FPFAHo] XAHHJG A
¢l A& A sHH Table 29 2t}

Table 2. PPFD at each condition (unit © gmol-m? - sec™)
Model greenhouse A Model greenhouse B Outside
Mean" Max. Mean Max. Mean Max.
Case 1 6915 1658.4 869.6 1954 4 1176.1 2033.0
Case 2 550.2 1014.6 286.0 638.1 10630 1802.1
Case 3 | 6202 11826 303.1 763.8 12062 | 19850 |
Case 4 | 5139 9734 3137 3137 10456 | 19104 |

D) Mean of 8:00~18:00
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Fig. 41.& case 1(AYX FF2EF : FAB)9 4874 vxd azZolct 959 HF
257} 203Celx, Hdl 356CY W, LA A9 3F A= HF 3HBI7C, A 41.3CH 3,
2324 BY ahoﬂﬂ“ B 374C, Hd 478C ] @& Jehd 5 2324 &5-7e] Pt
17CY 2228 23d. 97 F5E F7 083m/sAth

Fig. 42.& case 23 §5EE @ ¢5Fvy A3 @84S vjag afze, 9F
o] HH &%7F 303Colx, Hd 3B6TY o, B3y A9 FFoMes H 365C, HU
95T, 2324 B &FPolAs HiF 38T, Hdl 414TC 9 #S el F 2324 35
ol Wit 15T 22X4E HYh 9YFF4E T 058m/sAth

Fig. 43.% case 3(A 9 F9UE @ &4 A3 84S vug aHyTojch 9)-9
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Fig. 41. Changes of Temperature and wind velocity Fig. 42. Changes of Temperature and wind velocity

between infrared absorption film and no shading between infrared absorption film and aluminum
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Fig. 43. Changes of Temperature and wind velocity —Fig. 44. Changes of Temperature and wind velocity
between infrared absorption film and black net between infrared absorption film and thermal blanket
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Table 3. Analysis of thermal environment and wind speed at each case

wind

speed(m/s)
Mean"| Max. | Mean | Max. | Mean | Max. | Mean | Max. | Mean | Max. | Mean | Max.
Casel| 393 | 525 | 357 | 413 37 451 | 374 | 448 | 293 | 366 | 083 | 52
Case2| 406 | 483 | 365 | 395 | 425 | 509 38 414 | 303 | 3B6 | 058 | 21
Case3| 386 | 515 | 362 | 414 | 423 | 508 | 385 | 428 | 315 | 387 | 083 | 2.8
Cased] 395 | 526 | 365 | 441 | 307 | 491 | 383 | 454 | 3L1 | 360 | 074 | 27
1) Mean of 800~18:00

A_H(C) AILT) B_H(C) B_L(C) Out( )
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