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ABSTRACT

Introduction: Atrium is one of the most important architectural elements affecting the energy performance and
ventilation of the building. Despite the significant effects of atriums on natural ventilation, indoor thermal conditions
and reducing energy consumption, there is not enough knowledge about the effect of different design parameters on
the energy performance and ventilation of atriums. This research investigates the effect of the physical factors of the
atrium on the thermal performance, lighting and ventilation of high-rise buildings in the climate of Rasht city.
Research Aim: The aim of the current research is to determine the physical resilience of rural settlements in Amlesh
city against landslides.

Methodology: The main approach of the research method of this study is quantitative and uses the simulation
method. The simulation reference building is a high-rise building with ten floors and a square plan with an open
interior design, with a rectangular atrium exactly in the center of the building, defined so that the center of the atrium
is located on the center of the building. The indicators of energy performance and ventilation performance including
cooling demand, heating demand, total energy consumption, indoor air temperature and the number of air changes
throughout the building are considered as dependent variables, and the variables of land dimensions, building form,
window-to-wall ratio (WWR) and internal plan are fixed as a control variable. Considering the climate of Rasht,
which is mild and humid, the need for ventilation is essential. For this purpose and due to checking the ventilation
performance of the apartment, the windows have been evaluated with 50% opening. Also, the dimensions of the
atrium, along with the orientation of the atrium, have been taken into consideration as independent variables.

Studied Areas: The geographical territory of this research is the Rasht city.

Results: The findings show that, in general, the change in the physical factors of the atrium directly affects the
thermal performance, lighting and ventilation of high-rise buildings in the climate of Rasht city. Also, the findings
show that the variables of length, width, perimeter and area of the atrium in the reference model in the climate of
Rasht city have a significant and direct relationship with the heating demand and ventilation volume and an inverse
relationship with the lighting demand of the building. Also, based on the findings, in general, in the reference
building in Rasht, the largest share of energy demand is related to cooling energy. The results showed that the cooling
demand constitutes the largest amount of energy consumption, i.e. about 74% of the total energy consumption. Also,
the heating demand is about 17% of the total energy consumption on average. While lighting energy defines the
lowest amount of energy consumption, on average 9% of the total energy consumption.

Conclusion: According to the findings, it is concluded that the use of atriums in high-rise buildings in Rasht city is
recommended only in situations where there is an urgent need to increase the lighting in the heart of the building;
Otherwise, imposing the thermal load due to the presence of the atrium in the building is not economical. Also, if an
atrium is necessary in the building, it is recommended to use double-glazed and triple-glazed windows to control
thermal performance to a great extent. Also, based on the findings, it can be concluded that in an equal area, the use
of a square atrium generally produces better results. Also, rectangular atriums with north-south orientation have a
better response in terms of energy performance than other orientations in Rasht city.

KEYWORDS: Atrium, Energy Performance, Ventilation Performance, High-Rise Building, Climate of Rasht
city
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MMM | 4 | 12 | 48 | 32 | 90 | 1413371 | 5909604 | 6677.792 | 79907.54 | 2259185 | 23.47807
oMo | 6 | 8 | 48 | 28 | 90 | 1414482 | 5891479 | 6539191 | 79508.8 | 2262636 | 2347579
Rl 4 | 12 | 48 | 32 | 135 | 1510012 | 5911146 | 6706648 | 8091823 | 226971 | 23.45558
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iy 6 | 8 | 48 | 28 | 135 | 15150.43 | 590202 | 6493.731 | 80673.36 | 2271662 | 23.45204
ol 4 | 16 | 64 | 40 0 | 1491881 | 60483.96 | 6660.477 | 8206325 | 2.272002 | 23.48696
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P12 | 12 | 144 | 48 | 45 | 1771531 | 740043 | 6022388 | 97832 | 2421669 | 23.73921
PRIT |12 | 12 | 144 | 48 | 90 | 1730741 | 732003 | 6021.104 | 9653751 | 2409761 | 23.76038
P |12 | 12 | 144 | 48 | 135 | 1771531 | 740043 | 6022388 | 97832 | 2421669 | 23.73921
el a2 | 16 | 192 | 56 0 | 19638.12 | 8772098 | 5826.363 | 1131855 | 2550073 | 24.09525
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45 198343.51 813965.03 84221.087 1096529.66 29.877431 305.58143
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_ Pearson Correlation 977" 963 971 .979™
L (Sowor
. ig. (2-tai .000 .000 .000 .000
R R Sig. (2-tailed)
N 53 53 53 53

**_Correlation is significant at the 0.01 level (2-tailed).
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- Sig. (2-tailed) .000 .000 .000 .000
Pyl o
N 53 53 53 53

**_Correlation is significant at the 0.01 level (2-tailed).
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Model t Sig.
B Std. Error Beta
(Constant) 75298.308 1273.877 59.110 .000
U OgawyS ) P9y Colue 216.744 15.820 1.222 13.700 .000
e G559 P92 51 bauzme -191.459 66.357 -.257 -2.885 .006
S5 S 1.015 3.973 .007 255 .800

a. Dependent Variable: b5
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Model t Sig.
B Std. Error Beta
(Constant) 12050.379 279.445 43,123 .000
U OgawrsS ) P9y Colue 28.457 3.470 810 8.200 .000
wiloyS 5L 09251 baymo 25.526 14.556 173 1.754 .086
S5 o 4 4176 872 149 4.791 .000

a. Dependent Variable: b5
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Model t Sig.
B Std. Error Beta
(Constant) 56879.494 1105.724 51.441 .000
LogwsS;  posl colue 198.710 13.732 1.337 14.471 .000
coilog 5l 0 5T lausmo -241.666 57.598 -.387 -4.196 .000
S5 S wl; -3.100 3.449 -.026 -.899 373

a. Dependent Variable: b,

s Sl e Syt 4 ol 3 Iom (s olasi L pgs 5T (655 e gl g bame oo (g S 5 4ol

2 bl o ol (sylbline g odd (B o & 035 (55 Car Ali 2 4 bline apd seil (] 3 298 o

oS Y ol Ly 4 b awS oS jelatlen 4T Cawl odds 5155 /0 5 YL ¢ (g)bline o (508 s agl; s

WA i g 586 cppiiin pon ] Corlmn et dr o )3 €l (5 (oo 903l @S olly anl (55 e gl

# 5 S Al ytare pgr il Colus sard olgi (o olol ul 2 2 G303 Y o pan T e 5 g0
A8l (o 005 gslae (gla e (53 505 9 (S5 0 es

g2 g 31ani b Jiimo g pidle (w55 A Jgi

DS il ol pi 0 3 ylilins! gl g
Model t Sig.
B Std. Error Beta
B (Constant) 2.220 .011 209.500 .000
L ogm 5 o
o sl P31 Colume .002 .000 1.283 16.003 .000
oRgR Al .
Ion 092531 bayme -.002 .001 -317 -3.960 .000
S5 o 4 4.959E-5 .000 038 1.501 140

a. Dependent Variable: ls a5 slas
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Model t Sig.
B Std. Error Beta
(Constant) 61583.270 1437.109 42,852 .000
U a5, e 51 Job 1937.157 143.862 704 13.465 .000
S50 b pan P9 s 959.355 109.314 459 8.776 .000
S5 o wyl; -2.069 7.164 -.015 -.289 774
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Model t Sig.
B Std. Error Beta
(Constant) 10248.837 228.821 44,790 .000
U OgayS ) e Jgb 361.772 22.906 664 15.794 .000
oritloyS 5 P35l 4o 223.338 17.405 539 12.832 .000
S5 a2 wyl; 3.776 1.141 135 3.310 .002
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