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An Investigation on the Effect of Sunspace on Energy Consumption in Climatic
Conditions of Tehran and Tabriz

Alireza Zolfaghari’, Abdolazim Zarei, Abolfazl Farsad

Mechanical Engineering Department, University of Birjand, Birjand, Iran
*P.0.B. 97175/376 Birjand, Iran, zolfaghari@birjand.ac.ir

ABSTRACT

This research deals with the thermal performance of a building with and without, a sunspace as a passive element of the building structure, in two
different climate types of Tehran and Tabriz. For this purpose, DesignBuilder software is utilized to simulate and analyze the test case. Results
indicate that using a double window sunspace with a schedule in summer time can enhance the thermal performance of the building and leads to
decrease of about 16.2% in heating load for Tabriz and 15.2% for Tehran. During the summer, this results in lower cooling loads of about 15.1% and

14.2% for Tabriz and Tehran, respectively.
Keywords: Passive solar systems, sunspace, energy consumption
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Table. 3 Heating load comparison and the effect of sunspace

siale)S b oy
kWh5268 S yg> clad g0 P
kWh4412 Gy sl

24%.16 SRelS we s
kWh2972 G0 ys> sLad au ol
kWh2519

Sl slad b
23%.15 alS oy

Gy (glad il g ctaleyes b anglin d Jeux
Table 4. cooling load comparison and the effect of sunspace
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Fig. 2 Annual variations of sunspace temperature in Tabriz.
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Table 1 Material of the building (light weight mass)
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Fig. 1 The base building carrying a sunspace on its southern wall
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Table 2 Climatic conditions of Tehran and Tabriz.
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Table 5 Energy consumption and CO, production comparison
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Fig. 3 Annual variations of sunspace temperature in Tehran.
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Fig. 4. Annual variations of indoor temperature in Tabriz climatic
conditions.
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Fig. 5. Annual variations of indoor temperature in Tehran climatic
conditions
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