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Investigating the proper orientation of residential buildings in the urban design of Shiraz
city with natural ventilation approach in optimizing energy consumption

Hekmat Amiri™, Arash Bostanian?

1: Assistant professor of engineering of Lorestan university, Department of art and architecture,
Payam Noor University, Tehran, Iran

2: Master of urban design student, Department of art and architecture, Payam Noor University,
Tehran, Iran

One of the important issues in using the climate approach of sustainable urban design is the use
of natural ventilation in buildings, to help reduce the use of fossil fuels by creating thermal
comfort conditions using passive methods. One of the solutions that is highly regarded in this
field is the use of natural ventilation in residential areas. Choosing the optimal direction to create
air conditioning and receive the right wind with the right temperature in order to benefit from
this influential element of the climate in the interior spaces of the residential apartment, to
achieve the maximum improvement of the use of renewable resources. In this research, we aimed
to investigate and simulate natural ventilation in Shiraz city, focusing on residential buildings
and using energy simulation software, and parameters such as wind speed, wind direction, and
wind temperature. and other influencing factors should be investigated and analyzed. According
to the results of the simulation and examination of the twenty-year average of the climatic
indicators of Shiraz city, if the building, the issues related to natural ventilation and the creation
of blinds are observed in it, it can be at least 6.6% of the load of the mechanical facilities of the
building throughout the year. reduced. This number, on the scale of residential buildings located
in the metropolis of Shiraz, will significantly reduce the consumption of fossil fuels.

Keywords: natural ventilation, optimization, energy, residential, Shiraz, urban design,
sustainability, climate
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1. COMFORT: (using ASHRAE Handbook 2005 Model)
 20.0| Comfort Low - Min. Comfort Effective Temp @ 50% RH (ET= C)
23.3 | Comfort High - Max. Comfort Effective Temp @ 50% RH (ET*C)
17.8 | Max. Wet Bulb Temperature (°C)

2.2 Min. Dew Point Temperature {°C)

2.8 | Summer Comfort Zone shifted by this Temperature (ET*C)
Winter Clothing Indoors (1.0 Clo=long pants,sweater)
Summer Clothing Indoors (.5 Clo=shorts,light top)
Activity Level Daytime (1.1 Met=sitting,reading)

0.5
11

2. SUN SHADING ZONE: (Defaults to Comfort Low)

20.0 | Min. Dry Bulb Temperature when Need for Shading Begins (°C)

Min. Global Horiz. Radiation when Need for Shading Begins {Wh/sgq.m)

315.5

3. HIGH THERMAL MASS ZONE:
8.3 | Max. Dry Bulb Temperature Difference above Comfort High (°C)
2.8 | Min. Nighttime Temperature Difference below Comfort High (°C)

4, HiGiTHERMAL MASS WITH NIGHT FLUSHING ZONE:

16.7 | Max. Dry Bulb Temperature Difference above Comfort High (°C)

Min. Nighttime Temperature Difference below Comfort High (°C)

5. DIRECT EVAPORATIVE COOLING ZONE: (Defined by Comfort Zone)
~ 20.0 Max. Wet Bulb set by Max. Comfort Zone Wet Bulb {°C)
10.8 Min. Wet Bulb set by Min. Comfort Zone Wet Bulb (°C)
6. TWO-STAGE EVAPORATIVE COOLING ZONE:

50.0 : % Effidency of Indirect Stage

2.8

| 7. NATURAL VENTILATION COOLING ZONE:

2.0 ' Terrain Category to modify Wind Speed (2=suburban)
0,2/ Min, Indoor Velodity to Effect Indoor Comfort {m/s)
1.5 Max. Comfortable Velocity (per ASHRAE Std. 55) (m/s)
___35{1 Max. Perceived Temperature Reduction (°C)
90.0 | Max. Relative Humidity (%)
| 22.8| Max. Wet Bubb Temperature (°C)

8. FAN-FORCED VENTILATION COOLING ZONE:

0.8 | Max. Mechanical Ventilation Velocity (m/s)

Max. Perceived Temperature Reduction (°C)
(Min Vel, Max RH, Max WEB match Natural Ventilation)

9. INTERNAL HEAT GAIN ZONE:
| 12.8/ Balance Point Temperature Above Which Building Runs Free (°C)

10. PASSIVE SOLAR DIRECT GAIN LOW MASS ZONE:

i57.7-; Min. South Window Radiation for 5.56°C Temperature Rise (Wh/sg.m)
3.0 | Thermal Time Lag for Low Mass Buildings {hours)

171,7?7A‘SSNE SOLAR DIRECT GAIN HIGH MASS ZONE:
157.7? Min. South Window Radiation for 5.56°C Temperature Rise (Wh/sq.m)
12.0 | Thermal Time Lag for High Mass Buildings {hours)
& WIND PROTECTION ZONE:
8.5 : Min.Velocity above which Wind Protection is Desirable {m/s)

111 : Min. Dry Bulb Temperature Difference Below Comfort Low (°C)
13. HUMIDIFICATION ZONE: (directly below Comfort Zone)

| 14. DEHUMIDIFICATION ZONE: {directly above Comfort Zone)

ol gl ools JBlas g iSTas 5l ol 4ol Yy guad
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