' . . . >
SilSio (weigo (o 0 555 (wend 3L %
O 391 & gl 390 g i g \

du,_w{vfh‘;mf;!u_"ldi/a" PBuali Sin

S 95 Alieo (g elgisS 3l oolisiwl b AllS 53 (65 5l udgi (i 5!

T aly 599 BT (ST (355 Jolr T lallin 5 s (oo (Sle Loandd (S acbld

ffashami@ut.ac.ir ¢ sl xodo mlis 5 (55,9LaS pole olKails (pimmgns SlSe cwaigo ol ol IS (g gmiils
motevali62@gmail.com « s lu xubs glis 5 (53,905 pole olKtild (pitammgn SWile owiige 09,5 Jboliwl”
jalal.maleki@ut.ac.ir )l 5 olKisls g Seilse cwiige 2| ol IS ggoniile”

ashkan.nabavi@ut.ac.ir ¢l ;o5 olSisls «(g5,5LiS gaml 53l casiige (5,25
S
oS>

AN
N\

a - b - R - X J
39S S gaza el ags slasdy) 5l (Ko g 0ud peles! Gl Joad (saled ;0 138 w5 4 LS Comenflnd j\Ule g ol
5395 48l iy, 5 e, (sl ¥l (6551 4 Sl SIS S 0t e IS s ) eslinal SESHLG 1 g 0
5 3n Oleyed wdsi 5 3p i (el (o) 4 pE gl 005 o0 el (hend (6551 gle W G551 nl SO
gd)Lw) ujLﬂ:.A w,.lsl L: )‘ef""’ dw 6‘]) TmsyS )‘)—9‘?)3 )| oalazul l.: @)‘P—&HUBP 9 &HUB}J AJN\.VJ 99 )l sslazwl lJ u)‘)>
UL“; ).Q,w 6‘)" daassds B M)"S” ..\.J}J Lg‘)“ A.iuLJj}»_‘B aslolo )| oolawl as olo uLAAo-' c.:\”li.l o 4‘}‘0).: (u|).QJ 9 QLA;
.. . . “lea P . . - 2N\ . g FRTS
o L3590 el A p2 3 (Sl Solilged (oS 5 abele lesliiul (pizes AL RS B 99 5] VL (295 JB b
e 53 S Salilysd oS 5wl I g5 o (gles iman 38T Splssiailale &) o a5 w5 15

B9 et (rl 53 YL B Sad s andSISEEs el 99 5l SVL St jeba oS
N
TINSYS « iy TS558 o Syl g5d o6 slusdrns 1gouds’ iladS

N
The feasibility of producing energy in the greenhouse, using various
solar techmologies

Fatemeh Hoseini Fashami', Ali MotavaliiSeyyed Zeynolabedini?, Jalal Karbalaei Aghamaleki?,
Ashlian Nabavi-Pelesaraei*

Master student of Biosystem Engineering at Sari Agriculture and Natural Resource University,
ffashami@ut.ac.ir
’Assistant professor at SarLAgricuIture and Natural Resource University, motevali62@gmail.com
*Master student of Biesystem Engineering at University of Tehran, jalal.maleki@ut.ac.ir
*Ph.D of Mechahization Engineering at University of Tehran, ashkan.nabavi@ut.ac.ir

ABSTRACT

Nowadays, With\the growth of population, the need to produce food in all seasons is felt more than once
and one of the-meéthods of producing agricultural products in uncultivated seasons is the use of greenhouse
crops. Greenhousg crops need high energy for heating and lighting, which is currently based on fossil fuels.
The presentdstudy investigates the potential of electric power generation and simultaneous generation of
electricity and heat using two photovoltaic and photovoltaic-thermal systems using Trnsys software for three
citieswith different climates (Sari, Kerman and Tehran). The results showed that the use of the photovoltaic
systenmy for the production of electricity in greenhouses was higher for Kerman than the other two cities,
significantly. Moreover, the use of photovoltaic-thermal composite system in all three cities increased
electricity generation compared to photovoltaic system. In addition, the temperature of the exhaust water of
the photovoltaic-thermal composite system in Kerman was higher than the other two cities significantly due
to the higher radiation intensity in the city.

Keywords: Simulation, Photovoltaic, Photovoltaic-Thermal, Trnsys
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Figure 1. Simulated greenhouse electricity supply system by Trnsys
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Table 1. Mean horizontal radiation

Months Radiation (kWh/m?)
Tehran Kerman Sari S
January 87 111 80 )
February 101 118 89
March 143 161 121
April 174 187 154 g
May 210 230 183
June 223 235 179
Juley 223 234 181
August 209 239 154 R
September 173 197 1300
October 131 168 109
November 95 122 82
December 77 106 70
Year 1844 2106w & 1531
N
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Figure 2. Tehran sunshine duration.
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\T\able 2. Electrical power output from PV and PVT photovoltaic panels.

AVionths Power (kW)
Tehran Kerman Sari
) PV PVT PV PVT PV PVT

January 4328.59  4455.44 5217.11 5380.12 3956.40 4066.42
February 4481.13  4610.63 4933.25 5073.14 3852.40 3955.34
X March 5480.24 5635.83 5925.15 6093.56 4559.25 4687.53
April 5934.87 6089.51 6119.50 6275.67 5250.49 5392.50
May 6482.06 6645.44 6730.80 6903.12 5718.10 5875.35
June 6499.88 6660.00 6609.19 6770.13 5333.04 5475.53
Juley 6544.38 6685.56 6662.86 6806.63 5453.84 5596.05
August 6597.77 6741.64 7327.10 7498.71 4910.08 5039.20
September 6217.61 6346.95 6812.93 6969.80 4615.18 4735.93
October 5327.81 5458.64 6813.63 6991.69 4392.75 4503.74
November 4591.52 4700.76 5485.10 5631.83 3810.62 3909.27
December 3929.26  4039.27 5190.06 5327.42 3560.71 3656.27
Year 66415.10 68069.67 73826.68 75721.81 55412.87 56893.11
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