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Fig. 1. Selected greenhouse structure for present study
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Fig. 2. Location of temperature and relative humidity sensors installed at the greenhouse
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Fig. 3. Schematic of thermodynamic of the system by significant heat/mass transfers
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. Cost index for the year when the original cost was obtained
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Cost index for the reference year
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Fig. 4. The flowchart of the cost flow in the greenhouse
as a control mass for every time step
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Table 3. The greenhouse expenses details according 2012
reference cost data
WllS il glacomd slp @ 0 a3 polie ¥ Jgu

GYS) YY Jlo j0 g jo anjo sl

FON - o3l
sl Ol

YYA- Gl posle Sl
ra- oS
YA~ wlo
\ARS BLRTITe
VY. Slesl slaaigal

Gt 9% e (555

VIYY- Js
e o Jlo sl oads a8 5 s s sla wSanl bl cpl o [¥F]
4 (e YNV Joleo A7 500) ol Jlo g (Do Y-IY)
3l YRV g VAAYE ol s 5

By dobas b cliga 51 plaS 1o (gl adsl (5 la5aylo
Lro] wal oo aids S Sloj o) 40 aue 4 has

: [
Zir =CRFx——L—xZ7Z
k XN><3600X k (f1)

aup Z, Wbl o518 alls olels slass N ol o as

2l Voeno a5) Slpcans 4o @« Lol Jlo jo 5 08 ake pun

wilso arloy (23l 5518 CRE 5 (09 o i35 JLas 10 1/ 7
Ivol Wi cassts ;5 dolae Lawgs a5

CRF - i(1+1)

T +i)y -1 ¥

g oIV o asdllas ol 40) 0500 ) omaol&.}i QT 40 as
RTINS IO\ D FHEI CSRWPRON-S s PN (LW PRWIPLL JC S-S A i
(w‘ 03 4.._‘3; ).laa B FHEN (S (_S“)?‘ )-’LAAJ ‘5‘).1 ) 9 FHES(S
TN

S J5S e @l amie pbx 5l (SHled TS
Ao oo plid 1) glaads SO Sy osl o 40 sund s da

O yg0d) BB piiw gl 4o VU Aol axdllas ol (o

] 00 @ )

Cz’n+Cq,in+Zk :CW +Coul (fY)

%Y



VPAF BASYY dorao V¥ v Jlo oF ojlasd Y 090 ¢ pusS yuol SOl wiins 4 puis

e— T'a Tg T

323 Tcoi s T'0
313 e

a N

3 2

Ei 303
293
283
273

1 51 101 151 201 251 301 351 401 451

(aii33) 4o
Fig. 5. Changes of the experimental temperatures of the
greenhouse parts and the outside air
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Fig. 6. Thermal modeling results and experimental data recorded from constructed greenhouse
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Table 4. Statistical evaluation results
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Fig. 7. Exergy destruction values in different heat and
mass transfer processes
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Table 5. The uncertainty analysis results
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Table 6. Double layer glass impacts on the exergy de-

structions associated with different processes
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Fig. 8. Air unit cost at time steps of n=1 to n=480 for dif-
ferent interest rates
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