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A Study on the Temperature Change of
Green House using Aerogel
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{Abstract)

Green houses provide a more conditioned and warmer environment than the outside
environment due to insulation. Currently used insulation materials include soft film
(PVC, PE, EVA), foamed PE sheet, non-woven fabric, reflective film, and multi-layer
insulation curtain, but there are many disadvantages and to compensate for this, silica
aerogel insulation material with excellent warmth, light weight, and small volume
Research using is in progress. In this study, the temperature change of the
quadruple-structure green house and the temperature change in the dual-structure
green house of soft film and silica airgel were investigated. The daytime temperature
change was highest in A and A2 (soft film) at 10 to 16:00 after sunrise, but showed
the lowest temperature at 17 to 18:00, which is the sunset time, showing the greatest
change. The airgels of D and D2 showed the smallest change in temperature after
sunrise and right after sunset. That is, it can be said that the airgel is hardly affected
by external temperature. The temperature change at night was highest in D and D2
(aerogel) for both quadruple and dual structures. The temperature at night was
measured higher in the quadruple structure than in the double structure. As for the
ratio of the internal temperature to the external temperature for the quadruple
structure and the double structure, D (aerogel) was not affected by the external
temperature during the day in the quadruple structure and the double structure. D
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(Aerogel) seems to be able to reduce the damage caused by high temperatures in

summer due to the high thermal insulation effect of the airgel, as the temperature

rises above 4C at night. And in winter, it helps to save heating costs due to less heat

emitted to the outside.
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Fig. 1 Green House (Quad structure)
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Table 1. Insulation curtain installed in Green House

Product name Layer arrangement

A, A2 (1st Green House) Soft Film
B (Double Green House) Aluminum Screen
C (Triple Green House) Soft Film

D, D2 (Quadruple Green House) Aerogel

Fig. 2 Aluminum Screen and Aerogel installed in
GreenHouse

Fig. 3 Green house with temperature/humidity
sensor node and Aerogel installed
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Fig. 4 Daytime Temperature and Humidity Variation
of Greenhouse in Quadruple Structure
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Fig. 5 Daytime Temperature and Humidity Variation
of Greenhouse in Double Structure (A2:
soft film, D2: Aerogel)

D2(eflo]=7)
SN R éﬁ S HYrh 4% FR9] A B,
C, DE} A2(A¥ES), D2(oflol=ZAE XS A
ARoAo] F7F Hak L5901 £ Table 2.9
Vel otk 4% R0 ASR-AoA AR
o= Bt 245CE 7MW =4 34 =9 7}
Z 2A Z34 Dellol=2) Bt 33C =4 U
Efgrh dide] A2(1EE B9t Ddol=A)E
AR AL D2(ol= )7 1C =4 &
% =k

= H}]ﬁ]— /\]/g

R



KS(((C
OfO|RAS ARt AASERAC| 26 0| TiEt AL 1071

Table 2. Average Daytime temperature (C) and % 100
average humidity (%) % N

20 80

°F1 A B C D %2 A2 D2 ™

TEMP 16.6 245 22 21.6 21.2 10 127 13.7
RH 65.1 67 744 39.2 875 68 0681 753 | 40
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of Greenhouse in Quadruple Structure
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Fig. 8 Ratio of internal temperature to outside temperature of green house
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