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Abstract

Background and Obijective: The present study was conducted with the aim of modeling energy
consumption in the main building of Tehran Municipality, District 5, and in order to determine the type
and manner of energy consumption.

Material and Methodology: In order research was conducted in the period of 1400-1402. The method
of conducting the present research is a mixed method (quantitative and qualitative) of exploratory type
and in terms of implementation method of library and field type, in terms of outputs it is of applied type
and in terms of nature it is of practical type. In the first step, based on the statistical data obtained from
the administration of the 5th district of Tehran, as well as field observations and the preparation of
assessment checklists, the existing condition of the study site (the main building of the 5th district
municipality) was identified. Design Builder software was used for modeling.

Findings: he results showed that the load factor of infiltrated air is equal to W/K 3132.5. The most
received heat is related to the heat of the sun caused by the incoming radiation from the windows of the
building. The red and blue colors are related to the heating and cooling load of the building. The most
energy waste in hot and cold seasons is related to the roof and glass of the building. The brightness of
54% of the points is more than the standard, 2% of the points have less than the standard, and 44% of
the points have the brightness within the standard range.

Discussion and Conclusion: Finally, indicate that the lighting condition (based on the power installed
per surface unit) of this building is more than the global standards, which can be reduced to some extent
without affecting the comfort conditions inside. So that the average heat transfer coefficient of walls is
2.5 times the standard value of topic 19 and the average heat transfer coefficient of windows is 1.7 times
the standard value of topic 19. Also, the average heat transfer coefficient of the roof is 2.2 times the
standard value of topic 19.

1- Ph.D. Student, Department of Environmental Management, Faculty of Natural Resources and The Environment,

Science and Research Branch, Islamic Azad University, Tehran, Iran.
2- Department of Environmental Management, Faculty of Natural Resources and The Environment, Science and
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Keywords: energy efficiency, consumption modeling, energy consumption index, movable canopy,

photovoltaic panel.
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Table 1. Building load factor according to the existing situation
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Figure 3. Comparison chart of the percentage of brightness matching with the standard in terms of the number of

points
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Table 2. The amount of energy consumption in different parts of the building
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Figure 6. Wind movement in the direction of the main volume



\£0

. 6yle! ‘sleLoJ‘éLw 19 658 B pao g3lw oo

v 1
’ —
S B em  ar  w -

kol x> a3 HLiS o -V S

Figure 7. Path of pressure to the main volume

Sedyen Sl bgye (L0 Ol o iy g dales
5 308 S5y el plonsb sl yomy 5l 695,9 (A 5l (2L

Seitle Gioloyw 5 Glale)S wgmima Jb & byrye 5 S

Gk 3l 8l ol bl zlhsel b gileans 5l
Syl ol cwl A S alis Glesle dlie slbcwnd

el 535 3L l3dl s o5 (slosle 5 30

(oS Ol (ol phaew bawg Ol ol al
t.f?.)l"; 9 tSL"“) 0y ty)'lo )‘ $°9)9 u‘"‘"ls 9 o‘)3‘ )P

B General Lighting . B Computer + Equip Dl Occupancy W S0 GAING INTONor VWINAows
1 Solar Gains Exterior Windows  Hl Zone Sensible Meating Il Zone Sensible Cooling

he

40
20 - L
0

.20

ekl bt

-40

Heat Balance (M)

B0 -

<80 -

=100 -

«120

Jun Ju Ot Nov Dec

Month

2002 Fen Apr May Aug Sep

Jan 2002
(0035 saui0) (510 (5oL jlog0d —A S

Figure 8. Diagram of internal loads
Sy dles &l > ol s 1 slixe 4y saie slael g ully oo oleizle Glize lalas 5l @l > Jlail ogos 1SS o
)y adends Boyb l Slodes &)l 05 Jgad jo Jlelsiea Al Gk sl ol JE peal cpl jo el ool o) 2
23,5 g0 leils slas 48,5518 ey b o o S g gl i ekl o 15 lgno

Crond ] lawg &l cdl e sline 4 Cute lael Ll



olyBwen g oS

YEY olo 5 IFA 6lods conmn § brno (55819555 9 pole V55

B Glazing B Walls [ Cellings (nt) BB Ploors (nl) B Ground floors IR Parttions (nt) B Rools
[ Floors (ext) WM Internal Natural vent Bl External Alr
20000
10000 I ‘ \
| I | I‘ |I||l.., I I I
0 . - - w_. - N - o
10 m rptmy |}l '
11 |
i- =10000 -
£
8 | |
w® 20000 |
f | i i
30000 | |
+40000
50000
2002 Feb Mar Apr May Jun Jul Aug Sep ot Nov Dec
Jan 2002 Month
2 Camidg 58 gabw W)l JUH Camidg Hlogei -1 JSb
Figure 9. Diagram of the state of heat transfer of the surfaces in the current state
Oloyw gl & bgsje (Bpae Gp (e bl Bl dilale & y500 6 )5 g5 4 azgi b 55 B )lae S
@lds) 9 Bras o) @l il pi il s
B Room Clectricty 1 Lghtng T Heating (Gos) T Cooling (Clectricity) TR OHW (Gas)
60000
55000
50000
45000 -
40000
= 35000 -
g
-g 30000
i 25000
20000
15000
10000
6000
0 - 7 — = —
2002 Feb Mar Apr May Jun Jul Aug Sep ot Nov Dec
Jan 2002 Month
(0»\3)& (’:d.o) t_é)lAM SS.&AJ )'\55&3 -\. J&“)
Figure 10. Typical consumption chart
b3 Sl 55 5 5 ang Sl I joliie il ot o 33 551 S pao Glwos @
SO 5 Sl oz L anlllaes e olasle jl 25 Skl
Sy §lp (S ) aredgn plule jloslinal @ Sloposte 3y90 5 oab eSS ol S Glal e
&l cd, ya Jolis Bro 25u 5o abgy e (s 3bo e 18] wcel 28 513

ol by 5 s 18 b Ll 55 85 53,5 o 5 polic 5 132!



I

e Sol0! élbalo.’;."»Lw 19 658 B pao g3lw oo

WS o Jos Sl slad o caiedas ui'.;“L..fl Slod ppizean
05 o3 39) Fl3 a5l pleitlo 4 (639)9 b ST (s
JrS gogam o 1) b plale (nl Geiores 090 0 JUs

Sgid 5o sles sbojl el b wiS o
) u..al.o)“) ng)sl Ao g2 QL,%L..: )'l oolaiwl LY Jgo dJUQA
o VW al adb ozl wa caws b S

Sl a8 alS

obeislo sy (ggy 4 Sillggnd slo Jiy cons @

0550 B el 1y

ol s L 51 o0l 5l by 1y 55 (53 Jte

(S yomio) S gd
Lad 1o ay ol (b 99,9 5l 65 sl Holareay Sl cal yo
5 a5 OVET HEALING 65l o5 Jsad

Syotio 0,5 ,S00y 3l oy Jead o el Ll S«

Lo gd (gl bw 31 ooliiw] bl p (g3lw oo & bgspo gl -F Jgu

Table 3. Modeling results based on the use of smart canopy

it it 203 N e G551 | s (55 5]
. . . 5 55 R
970y SgZBpe | (SH97adpe 2 Lo il 5 «d
KWh omslo o™
K oalo ole s kWh kWh
- - - VFFEVAA 00+ FAS V-QFY-Y ol o>
VY. VA \7 VREYEY Y FEIFA- V-AYARD obale

£S5 Jead sk, pleasle jlisyse (Jogp b))

el a8 alS

Saday azgi b p)S Jgad o (28,0 Ol il 4 az g b
U515 sles Gl Sl s 4 s 5 (i ok
44z b ol abpalf plole diedgs e vy

IS8 Billae 2l 90 50 0 Giole)S g iule s (55, ggeme

300000

250000

200000

150000

100000

50000

b dlls = = oS

Linear (44 k)

Linear (olals 3 )\S)

\

\ ’
\ /

R%=0.0491

\\ y = 5018x + 104449 /—L_,//
\

- ==

\ N = 7
\\ / y =4273.5x + 91209

R==10.0628
R

(00555 2ud0) O allain (5,10 poeis (ylocisLur o Lo g 9 (st Lo )5 oo (8 juo (65 51 510903 — 1Y JSC
Figure 11. Diagram of the energy consumption of the heating and cooling system of the

municipal building of Region 5



ol on g duxs

1F+Y olo (60 YA o lods s § mo (5590955G g f,.L:

VA

Jlo Jsb 55 G el SlasksS AFYY Wl o iy sl

Gllae Jlo Job )0 plexlo udys 3 Jedgn uled odg

Soldgid oy 5l eoliiw! byl pio 5o 53w o
VA Sloslil plaxsls bpas 5y 5l (i eeli jslaie &

2 P AG Olged el din 10 e Vs sue

Al VY S By Y8 oy onl Colis goame Conl oudand 5 s
ENY) LQ:J.»A L)"‘ ML:L;G M)é VO l.ﬁJ.».a L)"‘ ULA\.\)‘) 9 09¢
9500
9000 . s ~~_\
8500 L= N
8000 R N
< 7500 i “
= s’ N
X 7000 , \
6500 s N
6000 g \
- o S \\
5500 S
5000 . _ .
o O & D & & » & @ & &
> > S Q S W & N 0 3 ()
& & ¥ v T T v °

(0w, &) O adlaio (6,10 el oSl gl @9)3 &Ju,,.d S ko buwgi (gudgd @0 loges VY S

Figure 12. Diagram of electricity produced by hypothetical photovoltaic panels for the municipal building of

Egazme dmslin .ol SLei3 slo i 5l oolainl § siaiign
Sundg) 4l Sl o bS5 Ghaleye e (555
Sl VY S Billas diggs <l g (8

Region 5
9 b by 51 lojee solaiwl) adugs cdls 40 g3lw o
uL°:‘->L“ )D °"\"j:"5‘”))'3 LgL(b)lib‘) LSALQJ I u)‘ )é

sl Jolis 6la Sl ol sl 0058 ,5 Ll lose & g0ty

dhdls = = g Cuaa
350000
300000 \ —
250000 +—
I'd
200000 \ /,
\ S
150000 \ —
100000 = — — —>~—="
-~ ) - - =
50000
0 T T T T T T T T T T T 1
» 3 b /> 5 - D o L \3 2
KRS N 5o éyf y,% f'} 7 g 5}"

Slp it g b LIl ¥ 50 5150590 ulo S g Glaloyw (6551 € goomo dumlio Hlogei-1T JSCo

(005 )55 1 gucm0) o) jo O adlaio (6,510 poeis (yLosis L

Figure 13. Comparison chart of total cooling and

heating energy required in 2 basic and optimal modes for

Tehran District 5 Municipal Building

el ¥ Jgaz Bllae gl aodls aalol jo



154 + &Il spleasle )0 655l B pas g5lw e

Ol O b (6510 e (ylosS b (5 dagy Camdg bl (g 5lw e g s aods —F Joua

Table 4. Summary of the modeling results based on the optimal situation for the municipal building of the 5th
district of Tehran
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Table 5. The final results of modeling based on the optimal state and comparison with the base state (current
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