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Abstract
Background and Objective: Due to the increasing price of energy carriers, energy consumption has
become one of the main challenges. Meanwhile, residential buildings have a significant share in energy
consumption. In Iran, the construction sector accounts for about 40% of total energy consumption and
is one of the most consumed sectors of energy demand in the residential sector. Therefore, the purpose
of this study is to explain the optimal architectural patterns of residential buildings from the point of
view of energy.
Material and Methodology: The method of this research is descriptive-analytical and survey. By
examining the design examples of common buildings in District 12 of Tehran and modeling them with
the help of "Design Builder" software, the amount of energy required for heating and cooling of the
building and the effect of various factors on the energy consumption of the building were calculated.
Findings: The results indicate that simple methods of interior and exterior architectural design of
residential buildings can reduce energy consumption in the study areas by about 40% and also by
developing architectural criteria for different areas of the city. Tehran and the application of these criteria
in their design can be achieved a significant reduction in energy consumption of buildings and energy
efficiency.
Discussion and Conclusion: As a result of reducing the energy consumption of buildings with
architectural design, this method of energy efficiency in buildings is highly compatible with the
economic, cultural and social conditions of the residents of these areas. Have high success.

Key words: Building, Energy, Optimal Consumption, Architecture, Zone 12 Tehran.
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Figure 1. Research Conceptual Model (drawing, authors)
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Figure 2. Study area location (drawing, authors)
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Table 1. Building specifications in the sample building of District 12
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Figure 3. Floor plan of a sample residential building in district 12 of Tehran
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Table 2. Thermal resistance of surfaces (body to air) in the sample building of region 12
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Figure 4. The diagram of the total energy consumption of the building in area 12 with different types and
proportions of window area in all
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Table 3. Optimal ratio of window based on its type in each orientation in region 12
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Figure 5. The diagram of the effect of the orientation and the amount of energy consumption of the building on
the amount of energy required in different orientations
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Figure 6. Change in energy consumption based on different ratios of the area of the south wall to the east wall
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Figure 7. Energy consumption diagram of similar buildings with different roofs and sloping roofs with different
slope angles
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Figure 8. Diagram of the amount of heating energy required for different factors (in kilowatt hours)

b 09 0yl gd 0y g )l Sl eslitul oyl Sl
s 5 aSile; Ll ols S (5, 2ol (Sl b om
Odg 5L g d9dse odlitul ojlazgd sy )5 Bile
o 2 U5 6550 Ol 09 b o0 oolainl oy 53 5V
Oliee «(s¥99) 0y g oud Bale o oz 90 lano jloolawl .l
ol oolial Sl o sl 03l 2alS gt a1y US (65,
Sl 00l S (6500 558, YU celh QA5 S ol jar s g0
Ot ol 5L 09 (ale yes (6551 GRl3EN el 0l o

O w0dls (6,5 Bl w0yt e 3l eolatwl >

a5k Ol gd o0 ST S g bl ) a5 gle)S a1
901528 5 oliiusl (izmen amo oo (palS ) (dole s (5551
a5k adly oo Gt )15 @ile bolyen o)l 93 02
A Sl @ 4z b ass Jals oeslie 0> B Gioloy
P2 5 haloye 3l e &5 ale BT Sl Ay
S 0550 JS (655l (omyp 2l (alS 5L 050 cile S
e 5P U5 Ole 8 USE )3 el p o dcgee
Wl atrie a5 asKlen Cuwl ouls ools lis acgase

)T,.'?L"Jf‘_gj)ﬂ Sras p O3S S g cab o eolaul



OlyBop g ooly whe

VFo¥ ks FA o lods i § dazmo 9 L]

10

oole ol 1y 5o 0,00 US (655l oo JLS o Slasges JS

3L 090 (655 awgie Sl ol jo ol 0 S )5 Bile

oolainl a5 Jb 0wl o ials isle s 9 il 5 6l

40000

30000

20000

10000

ddJ

| emaay

e b Sl b Moot Qg
| Job s Vb 4 o mpas o o ie
el - *-'r" "D ANy “as! iy i
S L Sy
W
— — — e -
'.’—-'-l..u.-l uwo | 34000 €000 10000 77000 2e500
-_,_,l.,-.;,,l znoo I 1000 24000 25000 11000 23000
"5 i 15000 | xm aroco 17000 42000 1500
70000
60000
50000
40000
30000
20000
10000
0 ’
O3 3l a3,led gdmamy g 3 led g e g led e
Slagel gyl Lejas ol S 930 a3 goaGy Olaged
e oy Sl S)uxgd 8jlax 4 )ungd dawidly
Gele 5l whia g ajlas
wslE

YL 550 lyae 1 il slaglbale 3l g olaisle 5L 2590 U 655 g game sloged -4 JSC
Figure 9. The diagram of the total energy requirement of the building and the effect of different shades on the
annual energy amount
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Table 5. The amount of heating and cooling energy demand and the total in the example building of district 12 of
Tehran based on architectural design components
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