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Abstract

Background and Obijective: The school building is among the most important public buildings, and
the matter of energy saving in school buildings is serious because students and teachers spend more
than 8 hours of their time in the school buildings during the day. energy consumption in Iran is more
than 160 kWh/m2Heat transfer from building envelopes has an important role in the energy saving
aspect, and a considerable amount of energy consumption is declined in developed countries by
retrofitting the buildings’ envelopes. This article surveyed the effect of retrofitting buildings envelopes
of a school in Iran (Shiraz and Isfahan) with the same climate but with a little difference.

Material and Methodology: The quantitative research method is based on the results of calculations
of software Energy plus v8-4.0. In this research, two schools with the same plan in two cities of Iran,
Shiraz and Isfahan were selected by purposeful improbable sampling method. The school plan was
modelled in the software SketchUp 16 and transferred to the software energy plus for calculations. The
calculations of heat transfer of the envelopes of the school building were performed based on climate
data and used materials from two buildings. Then four techniques: insulation of envelopes, insulation
of ceiling, making the horizontal canopy and making double-envelope facade were proposed for
retrofitting of envelopes.

Findings: The comparison of results before and after applying retrofit techniques showed that after
applying every four techniques in the school building in the city of Isfahan and Shiraz, 60.8 and 48.2
per cent were saved respectively in energy consumption. It also showed that we cannot use the same
technique in school building because of the similarity of climate.

Discussion and Conclusion: The roof insulation in Shiraz school and the double -glazed facade
technique in Isfahan school, created the greatest energy consumption saving. The lowest
amount of energy saving is related to external wall insulation techniques, and south window
canopy for Shiraz and Isfahan, respectively

Keywords: Reducing energy consumption, Heat transfer, School Architecture, Envelopes retrofitting.

1- Department of Architecture, Bey. C., Islamic Azad University, Beyza, Iran. *(Corresponding Author)
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Figure 1. Geographical and Climate Situation of the cities of Isfahan and Shiraz based on coupon classification,
reference (21)
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Table 3. The rate of annual heat transfer of thermal zone
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Diagram 1. Heat transfer of the envelopes of school educational spaces in two cities of Isfahan and Shiraz
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Figure 2. Weather information, right (Shiraz city)- left (Isfahan city) (22)
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Table 5. The comparison of annual energy changes and storing percentage of energy , before and after insulation
of external wall for Shiraz city
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Table 6. The comparison of annual energy changes and storing percentage of energy, before and after insulation
of external wall for the city of Isfahan
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Table 7. Changes of annual energy and energy storing percentage of two states, before and after insulation of
school ceiling of Shiraz city

351 03253 o 50 P Flo b o ,5 a8Lal WYlo @), Jls! )l aibis
) Pl 3o olhs b @le )
YIY AARMACIARE AAINACIR Vs
Y/f Y/osOViY AARNACARAS Y L
Y0 Y/-#FAsY - \ARNAEI R ¥ s
¥ \ANARTAREN \ARVY-FAREN b LS
YI$ AARRAEARA YN0 5 s
\YIY \ASUEIRAN BT ol L
e Yl oud (192 48 p0 S 5351

sdel Cewd @ iy Gl S @ azg b s Oledel

b omle e oole Ve bk ks 4 U=0.54 Jolas




)&&b’ 9) OM}

VFeF olo ot 5] AT 05louds e § buzmo (59l goST g pole

'¥f

A Jgo2) 0l salg>  ge> 48,0 a¥le (65, Brae o

Ve oo,S alol oS coul o 5l Sl guls ad alal olye

IXY sgam Hldol avyoe i jo olye b @il e Sl

R duyio il @l 3l am g S Sl g0 o 90 (655 (55Lwe S woyd g Aildle (5 51 Ol kS A Jgux

olde!

Table 8. Changes of annual energy and energy storing percentage of two states, before and after insulation of
school ceiling of Isfahan city
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Table 10. Changes of annual energy and energy storing percentage of two states, before and after southern
window canopy of Shiraz city
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Table 11. Changes of annual energy and energy storing percentage of two states, before and after southern
window canopy of Isfahan city
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Table 12. Changes of annual energy and energy storing percentage of two states, before and after making the
view of two transparent shells of Shiraz city
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Table 13. Changes of annual energy and energy storing percentage of two states, before and after making the
view of two transparent shells of Isfahan city
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Table 14. Energy saving percentage in two cities of Isfahan and Shiraz by separating the techniques of envelopes

retrofit
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Table 15. Total rate of saving in energy consumption of school building in two cities of Isfahan and Shiraz
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Diagram 3. Changes of annual energy consumption before and after applying the techniques of retrofit of
envelopes in school of Isfahan city
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Diagram 4. Changes of annual energy consumption before and after applying the techniques of retrofit of
envelopes in school of Shiraz city
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