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Abstract

In this study, the application of a solar system for heating a greenhouse of twin type with arched structure and single layer
polyethylene coating was investigated. For this purpose, initially, the heating needs of the greenhouse were determined.
Then, according to the obtained results, a flat-panel solar water heater with a collector of 6 square meters and a tank
volume of 500 liters was selected and installed next to the greenhouse cucumber production unit to heat the air inside the
greenhouse with 4 unit of 10-blade aluminum radiators. Then, using paired t-test, the results obtained in this greenhouse
were compared with the conventional type in the area that had a diesel heater. The results showed that in terms of carbon
dioxide, average temperature and relative humidity, there was no significant difference between the two greenhouses, but
in terms of chlorophyll index and crop yield, there was a significant difference between the two greenhouses, at a
probability level of 1 and 5 percent, respectively. Diesel had a higher average in these factors. Also, managing the four
factors of minimum temperature, average temperature, chlorophyll content and maximum relative humidity in the
greenhouse equipped with solar water heater and controlling the two factors of minimum temperature and chlorophyll
content in the greenhouse equipped with diesel heater can improve photosynthesis and increase yield.
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Table 1. Pair t-test results comparing solar heating system with conventional heating system in terms of climatic factors

o Sl B! &) sre t Oele sl a0 JUEtH
Mean differences Significance Average df Variable
level
438.28 )55 Lol el b alilS 5 apuSles ¢
2.80 0.21" 1.26 7 Szt ohlat il b AT )2 40180 ) g
Co, level in greenhouse equipped with solar heating
435.47 system

a8 b8 wlel b aldS jo 0o ()5 mhaw
Co, level in greenhouse equipped with conventional
heating system

Gl yo3 iule S ailelu b aildS gles lawgie
Mean temperature in greenhouse equipped with solar
heating system

19.93
0.15 0.44™ 0.76 71
19.78 _ - c
SoaslE sileF alabo b aillS sles Lawgie
Mean temperature in greenhouse equipped with
conventional heating system
(3655 ale,S el L WIS o g, Laasia
68.38 Mean relative humidity of the greenhouse equipped with
079 0.27m 110 : 71 solar heating system
69.17 g8 Giale,S Aol b allS s g bawgte
Mean relative humidity of the greenhouse equipped with
conventional heating system
G e Giale,S ailelus b il (slos ariioy
Maximum temperature in greenhouse equipped with solar
heating system

34.93
1.42 0.001™ 4.07 71
36.35 - - e
98 Gube,S alblu L alsdS glos aniy
Maximum temperature in greenhouse equipped with
conventional heating system
a5 iale S Aileles b S o ogbo; Aty
82.22 Maximum relative humidity of the greenhouse equipped
x : with solar heating system
8.17 0.001 9.71 71 ° ) o 4
Maximum relative humidity of the greenhouse equipped
with conventional heating system
Sye GialeyS ailels L 6l (slos areS
Minimum temperature in greenhouse equipped with solar
heating system

12.442
0.0069 0.98" 0.02 71
12.449 SogslE Giale,F alale b 45 sles areS
Minimum temperature in greenhouse equipped with
conventional heating system
ey Gl alala L RIS o sl 2peS
4577 Minimum relative humidity of the greenhouse equipped
o : with solar heating system
18.10 0.001 16.07 71 2 o o
27.67 hrsil hale,S ailals L alldlS s gl ) aieS
Minimum relative humidity of the greenhouse equipped
with conventional heating system
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* ** and ns are significant at Y% and %@ probability levels and non-significant, respectively
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Table 2. Pair t-test results related to the effect of solar and diesel heating systems on average yield and chlorophyll content

o Sl B! S sre o t el sl a0 JUEtH
Mean differences Significance Average df Variable
level

G y53 Glale )T wilels b AllS ooz 50 0 ,Shoe bawsgie
Mean yield of greenhouse with solar heating system

40.46 _ PR T
9.78 0.04" 2.34 12 5935 Ltale 5 ailels b aillS oz 5o 5 Slas bl
50.24 Mean yield of greenhouse with conventional heating

system
G yo inle, S dilol b S o Judg )IS7 aslis
211 Chlorophyll index in greenhouse equipped with solar
. ' heating system

0.29 0.001 4.00 12 _ _ e . m
241 SgilE sioleS alelos b AlslS o Ldg IS asls

Chlorophyll index in greenhouse equipped with
conventional heating system
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* ** and ns are significant at Y% and %@ probability levels and non-significant, respectively
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Table 3. Correlation coefficients between the measured traits in a greenhouse equipped with a solar heater

e < 4 )0 ddpley
=l . gk, Sagb, gk, 7 eSkes )~ 473 dieS
. 5 Ske oS ' ' ' N o) 2
Jedos Average .5l ss s s s s Maximum =)z
Chlorophyll yield Mean Maximum  Minimum Mean tem Minimum
i Co - . . peratur
index Ievezl relative relative relative ~ temperature e temperature
humidity humidity humidity
Sl Az s ansS
1.00 Minimum
temperature
Ol az o At
1.00 0.16 Maximum
temperature
4> )0 u-‘i‘-*-“
1.00 0.680** 736%* =)l
Mean
temperature
1.00 -0.49 * -0.843** -0.05 Minimum
relative humidity
s Cughy A
1.00 .588* -0.45* -0.31* -0.29 * Maximum
relative humidity
1.00 .829** .932** -0.55 ** -0.707** -0.18 s
Mean relative
humidity
oS gl
1.00 0.03 0.12 -0.07 -0.28 * -0.08 -0.24* Slss
Co, level
1.00 0.08 -0.20 -0.35 * -0.06 0.61** 0.01 0.740** >
Average yield
Jedo k5 e li
1.00 0.946** 0.15 -0.05 -0.25 * 0.09 0.50 -0.09 0.685** Chlorophyll
index
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* ** and ns are significant at Y% and %@ probability levels and non-significant, respectively
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Table 4. Correlation coefficients between the measured traits in a greenhouse equipped with a Diesel heater

ol s oS Cogb, Cogb, Cogb, a0 u—*—i‘L’-‘ A )0 Ao 450 dieS
Jeds k5 Average s = o o o)l o)l <l
Chlorophyll yield S| Mean Maximum  Minimum Mean Maximum Minimum
index C 0 relative relative relative temperature  temperature temperature
level humidity humidity humidity
4> )0 digeS
1.00 <)l
Minimum
temperature
Az )0 Aoy
1.00 0.23* <)l
Maximum
temperature
a0 w—i‘l‘-"
1.00 0.618* 0.751%* <)l
Mean
temperature
Cugb ) dieS
* *k ‘SA'NJ
1.00 -0.45 -0.856 0.04 Minimum
relative
humidity
Cugby ady
* *% | *% o @"‘"’
1.00 0.46 -0.51 0.50 0.10 Masximum
relative
humidity
1.00 0.54 ** 0.977** -0.48 * -0.872** 0.06 (st
Mean relative
humidity
oS gl
1.00 0.06 0.594** -0.02 -0.29 * -0.31* -0.29 * STss
Co; level
1.00 0.10 0.05 -0.08 0.05 0.18 -0.13 0.30* °’_
Average yield
Jedsls asls
1.00 0.917** 0.22 0.09 -0.01 0.08 0.05 -0.22 0.15 Chlorophyll
index

Sosne e 900,00 9V Jleixl mhaw jo s pixe A NS g s e

* ** and ns are significant at Y% and %@ probability levels and non-significant, respectively
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