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Design and Optimization of Combined Renewable Systemsto Supply Thermal and
Electrical L oad Needed for Greenhouses

Department of Renewable Energies and Environmaritdisity of Tehran, Tehran, Iran

Faculty of Energy and Environmental Sciences, $Seiemd Research Branch, Islamic Azad University,
Tehran, Iran

M. M ehrpooya
H. Hemmatabady

Abstract

Optimal design of combined renewable energy systemsupplying heat load of greenhouses is studied. tried to analyze the
system technically and economically so that it widué optimal from both viewpoints. Optimal desigrdone from technical point
of view using TRNSYS software by setting differguarts of the system so that besides preheatindgeffltiid entering the
evaporator of the heat pump for increasing the &zatpre, heat recovery of the ground in maximunt kegtaction periods and
heat recovery during summer time is occurred. Ttémozed system is then studied from economicahtpof view and the final
optimized design is then selected by trade-off ketweconomical and technical considerations. Seleobdel has mean seasonal
coefficient of performance of 4.14 for heat pumprdhole length of 150 meters and total solar ctilearea around 9.42 square
meters and the temperature of the fluid in grouydecwould increase up to 0.5 or 1 degrees cemtgr®ptimal amounts gained
are compared with those obtained from and TRNSY®MATLAB relation. Finally to supply electrical ldahomer software is
used and the optimum system is chosen consideeisigm conditions.

Key words. Geothermal heat pump, Solar collector, Coeffic@fmerformance, TRNSYS, Homer.
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1 Zero energy building
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24 Green

house

1: séfar collectors(PV, T, PVT
2: storage tank

3: ground heat exchanger
4: evaporator

5: condensor

6: compressor

7: expansion valve

8: internal exchanger 24: wind turbine

9,10,11,12: pump 25: battery
13,14,15,16: diverting valve 26: converter
17.18,19,20: mixing valve 27: splitter

21,22,23: temprature controller
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Q = UxAX(Ti-To) = 516.7 x 130 x (291-263) = 26000 (v
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