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ABSTRACT

Unlike Urban building, horticultural facilities has a lot of heat loss through plastic or glass covering material which could be
much influential to growing plant and consuming energy for heating greenhouse. In many cases, heat loss from a break of cover, a
gap of joint sealing, the entrance to greenhouse and windows for ventilation are the main factors considered in calculating the
heating load for horticultural facilities. however the normal observation through human eye and digital camera could not recognize
where the heat loss occurred. but the infrared thermal image camera with detecting thermal difference could be very effective for
noticing heat loss by analyzing infrared thermal image. In this study, greenhouse structure, covering material, internal and external
provisions for Horticultural facilities were surveyed in different sites and Infrared thermal camera shooting and image analysis were
performed for auditing heat loss from cultivation facilities The results from this study were that unexpected heat loss had been
noticed in 7 representative cases of greenhouse such as side wall covered with single or double plastic, and the joint of horizontal
thermal curtain, roof without horizontal thermal curtain, entrance to greenhouse, windows for ventilation. the most important factors
for keeping heat energy were whether the horizontal thermal curtain with multifold thermal material was installed or not. The
internal or external covering using multifold thermal curtain proved to be the most effective ways to keep heat energy from losing
through heat transmission, heat radiation. from inside to outside the horticultural facilities.
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Table 1 Heat transmission coefficient for covering materials

(RDA, 2009)
Covering material Heat transmizssioni 1coegffigient
(keal + m - °C)
Single glass 5.0~b.4
Single plastic 5~5.8
Double acrylic 2.6~3.0
Double plastic, Single polyethylene 3.4~3.8
Double glass 2.6~3.0
Single glass, Single thermal screen 2.6~3.0
Double plastic, Single thermal screen 1.9~2.1

Table 2 Saving ratio of heat loss for covering materials
(Kim et. al., 2002; RDA, 2009)

" Saving ratio of
| Heat Covering material heat loss (%)
insulating -

Glass | Plastic
Slng!e Glass, Pastic - -
covering
Double Glass, PVC film 40 45
covering | PE film 35 | 40
PVC film 35 40
PE film 30 35
Single Non-woven fabric 25 30
thermal - — .
screen Alluminum mix film 40 45
Alluminum deposition film 50 55
Multifold thermal screen 55 60
Double PE film, PE film+Non-woven fabric 45 45
PVC film+PE film, PVC film+ Non-woven fabric | 50 50
Doble ™, ble PVC film, PVC film + Alluminum 5 | 55
thermal
screen | PE film+ Alluminum film 65 65
Multifold thermal screentNon-woven fabric 70 70
(PE film)
Extergal Multifold thermal screen 60 65
covering
Lol Aethe GovAl (Y= ‘%}*}6‘}1 et EAOIA

WA= Aejde gl 7| ekl
59| Detector® HOFA|H Detector=
Hslstal o] AL kol gl MR =
94 FHXES 4= T /e HoR ko wet IYHAY 3
4 gtk 18009e] William Herschello] 7HAABIER Q]
22 %Xpéi—rﬂ d 3l 2 FHEo] 9
18359 A. Amphere”} o]Zo] 7FARFAIR} 2
o] e WEsto] A AHe|Ho| gt 7]
wolon Aol d3M) il dut FHEtE 2 oHA

5 sasto] 7=t
Z—M‘d% ANz =

s =EA As52d A2s 2010



Sl
i
rUE
r:{o

it ol -

utAe]l “light”7} oFd “infrared energy” (heat)

JoflAlo] £Al9]

= o]
929 dage %ﬂ vo Aegnane) A 42

Q=0A(T)" - Ty (2)

Q = WEEF (kcal/h)

0 : Stefan-Boltzmann®] <=
(=4.88x10%kcal - h™' + m” - K")

A AEHA (m?)

T, @ 2AYERY Ag= (K)

T, : AAVIE A (K)

7h ERAES| @M s 1§ Y T EME oFh ¥
=4 A
Fig. 19] YEgg= POZYE 159E (0.1 mm)olH A&
W Bega BAZE A8Ela 9OoH Fig 2= PEZE 1%
T (0.1 mmI 25 FHAESR B2S sl Q= 240
=3 Fr AL BT Ad 24 Zl‘ﬁoﬂ A|star qlow, Al
AE2 AR FYatl, 2o s 7S skl 9lqir.
Flg 1, 29} o] &5 4 ﬁ vl g B = oF
2 (0.05~0.1 mm) PEZES A}%ﬂ% 7t HiFola i
B H2AES MAjsitiate Tdd 5ol TE6kA] %2 Fe7t
g Eolo) A Al e do] £AET Qi) ESE B2
Eo] eulo] AFA oA TGEd5ol Astels EATE
=ik
olgfgh Hldsl g Aol M= AlHe] BeAo] ol SAlE= &
go| Ystag olFuES b AXstal, 4FulE H2A
Y F= R ALY AR A H28g fzojof 5f

o, S SneAEst SAnedEel thit ol
7h R GHEE el ARS AN ATS Sfofo} gt
o

L_l'_ 24l 9|J_I-O| X|3X._‘[_|_01| O|3._ T EON A[—E:H
Fig. 32 7' o] =oujed® PEESOR 2395

Journal of the Korean Society of Agricultural Engineers, 52(2), 2010. 3

Fig. 1 External Infrared thermal unage—back 51de heat loss
of vinyl house

Fig. 3 External infrared thermal image side of vinyl house
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Fig. 5 External infrared thermal image—concrete base heat
loss
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Table 3 Comparison of calculated heat transmission loss and Infrared thermal image heat loss

facilities Covering Insulation Calculfi tgd heat I.nfrared thermal Outside design Setting
No. Stabs status transmission loss | image heat loss temmp. termp.
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