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U-Value Thickness Material
571 Wm™2k™t 0.5cm Tile
5,57 Wm™2k~1 2cm Concrete
2.70 Wm™2k~1 20cm Bricks
2.83 Wm™2k™t 0.5cm Single glazing
149 Wm™2k? 2cm Insulation polyurethane
5,03 Wm™2k~?! 6 cm Concrete
491 Wm2k! 7cm Concrete

Sk 5 SIS gla e,y T-8-Y
35 450 3l pss s gabolas SIS £ 5 cnl sl el a3 S L s Type 1b cow amin SIS (¢l

oo (Y1) s Gk OF @ o o313 (gla g5, 45 el 0l oslizul 5555 5 a5ly Mol Slisloes (gl 0

A
Sy 95 sla ) oIS gla e,y Y g
Parameter Value Unit
Number in series 1 -
Collector absorber area 10-50 m?
Fluid specific heat 4.19 klkg 1kt
Efficiency mode 1 -
Tasted flow rate 80 kg h~tm™2
Collector slope 25-80 °
Intercept efficiency 0.755 -
Efficiency slope 13 kl h~tm™2k~!
Efficiency curvature 0.05 k] h~tm™2k =2
Optical mode 2 2 -
1st order IAM 0.2 -
2nd order IAM 0 -
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o 3 O P gla gl F-Y Jgas

Parameter Value Unit
Variable inlet positions 2 -
Tank volume 1000-5000 L
Fluid specific heat 4.19 klkg=tk™t
Fluid density 1000 Kgm™3
Tank loss coefficient 1.667 klh tm=2k~1
Height of node-1 0.2 M
Height of node-2 0.4 M
Height of node-3 0.6 M
Height of node-4 0.8 M
Height of node-5 1 M
Auxiliary heater mode 1 -
Node containing heating element-1 1 -
Node containing thermostat-1 1 -
Set point temperature for element-1 60 °C
Dead band for heating element-1 2 Delta C
Maximum heating rate of element-1 9000 klh™t
Node containing heating element-2 1 -
Node containing thermostat-2 1 -
Set point temperature for element-2 60 °C
Dead band for heating element-2 2 Delta C
Maximum heating rate of element-2 9000 kih™t
Not used (Flue UA) 0 W hK™?
Not used (T flue) 20 °C
Boiling point 100 °C
Gy sl y-o-¥
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Parameter Value Unit
Maximum flow rate 500-2000 kgh™?!
Fluid specific heat 4.19 k] kg 1kt
Maximum power 1000 klh?!
Conversion coefficient 0.05 -
Power coefficient 0.5 -
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Clagsic 1 Table ]

M Select variable filter : |all ﬂ

~

ﬁ 9 L4
L

Ambient temperature Inlet temperature 20
relative humidity \ Inlet flowrate 100
10

wind velocity Ambient temperature
wind direction Incident radiation 0
Atmospheric pressure Total hotizontal radiation 0
userdefined data 2 Horizontal diffuse radiation 0
userdefined data 3 Ground reflectance 0200000
userdefined data 4 Incidence angle 45
extraterrestnal radiation on horizontal Collector slope 0

solar zenith angle

solar azimuth angle

total radiation on horizontal

beam radiation on horitonzal

sky diffuse radiation on horizontal

ground reflected diffuse radiation on horizontal
angle of incidence on hotizontal surface

slope of hotizontal surface

total radiation on tilted surface

beam radiation on tilted surface

sky diffuse radiation on tilted surface

ground reflected diffuse radiation on tilted surface
E angle of incidence for tilted surface
slope of tilted surface
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Thermodynamic analysis of a flat plate solar system for a greenhouse

Abstract

Today, human society faced two challenges: The first is the reduction of hydrocarbon fuel
sources due to the increasing consumption of these types of fuels and, another
environmental pollution and climate change due to CO> emissions from fossil fuels. Using
simple and new technologies for solar energy, as a useful and safe source of energy for
agricultural greenhouse heating, in addition to a significant reduction in the problems of
greenhouse owners and relevant fuel authorities, it will be an important step in saving the
country's fossil fuel and preserving its reserves for future generations and preventing
climate and environment from pollution. In this research, we simulate solar heating system
including flat plate collector, hot water source, pump, the weather data file, for 100 square
meter greenhouse for Dutch rose cultivation located in Shabestar city in East Azerbaijan
province with Trnsys software. the heating system optimum case was obtained for 1000
kgh~! pump mass flow rate, tank volume 4000L, collector area 30 m? and collector angle
60°. As the volume increases, the average temperature decreases throughout the day, but it
increases during the night. With the increases in mass flow rate, the inside temperature of
the greenhouse increases for day or night. The heating system increase the inside
temperature of the greenhouse by 10 ° C compared to the initial state. Also increases the
average inside temperature of the greenhouse from 8.3 ° C to 18.6 ° C. that is a suitable

temperature for our flower. finally, collector efficiency obtained 56%.

Keyword: Thermodynamic analysis, solar Energy, flat plate collector, greenhouse
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