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Extended Abstract

Introduction

One solution to reduce such problems relates to using clean energies. Solar energy is a safe and
more suitable supplying energy resource of current era, and has been used by humans in different
ways. Because of energy crisis and destructive effects of fossil fuels in recent years, people have
welcomed using renewable energies such as solar energy in order to decrease and save energy,
control energy supply and demand and decrease polluting gases. Since the start of human life on
earth, construction of buildings, which are compatible with geography, and climate of the region
have always been considered of high importance. So from that time, attempts were based on
creating climate-friendly buildings to achieve suitable heat condition through using natural
materials and proper orientation of building.

Materials and Methods

There are different calculating methods, to calculate solar heat energy on different surfaces. This
research has chosen the below formula (law of cosines or Stevenson) for this intention:

Iy =1,C0S 0O Formula 1
In the above formula |_S is equal to Radiation on surface (BTU.H. FT 2) and |_N is equal to Solar
radiation over vertical surfaces (BTU.H. FT) and 0 is equal to the angle between sun radius and
vertical line on. In the above formula (1) the amount of IN would be calculated through the below
formula;

Iy = A/exp(B/sinp) Formula 2
In the above formula:

I_N is equal to heat resulted from direct and vertical solar ra-diation and A, B is equal to
extinction coefficient and f is equal to angle of solar radiation. In addition, 0 is the angle of
intersection of sun and vertical line (on a wall) which will be determined through spherical cosine
equation

C0S6 = COS xx COS(Y— o) From 6 to 12 noon Formula 3
C0S6 = COS xxX COS(Y+ ¢) From 13 to 18 afternoon  Formula 4

In this formula:
oc IS equal to sun zenith angle, @ is equal to Azimuth Angle, and ¥ is equal to wall angle in a

clockwise direction from the north, measured in degree. The sun zenith angle « may be

computed from
SIN x= (COS® x COS § X COS h) + (sin® X sind) Formula 5

Here «,@, 6 and h are the geographical latitude, the solar declination and the solar
Hour angle, respectively. The solar declination angle is given in radians by:

* Email: alireza.hamidian1337@yahoo.com


http://journals.hsu.ac.ir/jarhs/article-1-1194-en.html

Downloaded from journals.hsu.ac.ir at 13:35 IRST on Monday March 8th 2021

Arid Regions Geography Studies; Volume 7; Number 27; Spring 2017

360(t + 10)} Formula 6

6 = —23.45 X cosf 365

The solar hour angle is given in degrees by
h =15 * (12 — hour Formula 7

Using the above mentioned equations determine the amount of energy intake on  vertical
surfaces, for various months, in 24 geographical orientations for Kashan

Discussion and Results

The importance of solar radiation in climatic design depends on climate and the seasons. In warm
conditions, the lowest solar energy is needed and the building should be directed in a way that the
lowest sun light is taken by it. On the other hand, in cold conditions, the orientation of a building
should be in a way that it took the most solar radiation, preventing the sun ray from reaching the
interior spaces. The aim of this study is optimized for building deployment in Kashan city. The
city most days of the year, is hot and dry and it is necessary to determine the best direction to
protect the building from the sun in hot times and also Cold when the sun was enjoyed. In this
study, the amount of solar energy that falls on the vertical surfaces of buildings as real and
theoretical with computational methods law of cosines (Stevenson) have been.

Conclusions

In this study, using cosine law method, the numerical value of solar radiation was calculated on
different directions of the building. Compared to other studies for the separation of hot and cold
courses, the Erbs method has been used which, in comparison with the method of calculation of
effective temperature, has a higher accuracy. Due to sunlight, the results showed that the most
ideal way for the main facade of the building in the direction with the minimum energy when
heating and cooling; occurs the most energy intake. Accordingly, the direction of 180 degrees and
south can receive 53.6 percent of the energy received in cold times and 41.7 percent of the total
energy in hot time's looks an appropriate direction to choose. Suitable direction is double-sided
buildings on the north - south. Because in warm times, 41.7% of the energy and also in cold times
the greatest amount of energy received is 53.5 percent. The best direction for a four-sided
building, especially apartment complexes is -30, +60, -120 and 150+. Because it receives 52.8%
of energy in hot times and 38.4 % of energy in cold times.

Keywords: direction building, the law of cosines, solar energy, Kashan.


http://journals.hsu.ac.ir/jarhs/article-1-1194-en.html

Downloaded from journals.hsu.ac.ir at 13:35 IRST on Monday March 8th 2021

Arid Regions Geography Studies; Volume 7; Number 27; Spring 2017

References

1-

2-

10-

11-

12-

13-

14-

15-

16-

17-

18-

19-

Morteza, Sedig, Akhtarkavan, Mahdi, hamid, Akhtarkavan (2011), Adjustment of conditions
compatible with iran climate and ecology (Climate, Energy, architecture). Kalhor publication.
Tehran.

Akbari, Hassan, Hadavi, Faramarz, Zamani, Mahdi, (2016). Best Orientation Determination
of Buildings in Zanjan City Based on Solar Radiation. Quarterly Environmental Based
Territorial Planning. Journal, Volume 9, Issue 33, pp 156-173

Omidvar, kamal, Yahya Shuroki, Ali Zadeh, Zareshahi, Abdolnabi (2012). Determining The
Desirability Yazd Schools Based On Bio-Climatic Parameters. Journal Management System
Architecture in hot and dry climate. Volume 1, Issue 1, pp 101-117.

Jahanbakhsh, seyyed (1998). The Evaluation of Bioclimatic Conditions in Tabriz and
Building Temperature Requirements. Geographical Research. VVolume 48, pp 68
HejaziZadeh, Zahra, karbalaee, alireza (2015). introduction Thermal climate comfort and its
indices: Tehran. Academic and Iranian Geographical Association.

Abadi, Saeed Hossein, Lashkari, Hasan, Salmani Mogadam, Mohammad (2012). Climatic
Design of Residential Building of Sabzevar with Emphasis on Building Orientation and Depth
of Canopy. Geography and Development Iranian Journal. Volume 10, Issue 27, pp 116-130.
Khosravi, Mahmood, Jahanbakhsh, saeed, Derakhshi, Jafar (2013). Estimating and
Classification Solar Radiation On Horizontal Surfaces Using Climatic Parameters in GIS
(Case Study: East Azarbaijan province). Geographical Spac, Volume 13, Issue 43, pp 39-63.
Razjouyan, Mahmoud (2009). Comfort design with Climate: Tehran.shahid Beheshti
University.

Saligheg, Mohammad (2005). Modelling of housing construction in according with climatic
factors of chabahar. Geography and Development Iranian Journal. Volume 2, Number 4, pp
147-170.

Shams, Majid, Khodakaramy, mahnaz (2010). An ananysis of traditional architecture
compatible with cold climate (a case study of sanandaj). Jouenal Environment Based
Territorial plannge(Amayesh). VVolume 3, Number 10, pp 91-114.

Ghabadian, Vahid (2014) Climatic Analysis of the Traditional Iranian Building: Tehran,
University of Tehran Publishers, pp 42.

Kasmaei, Morteza (2010). Climate and Architecture: Esfahan: Soil publishing
Mohammadzadeh, Rahmat, jahani, Maghsoud, Gharakhani, Shojaei reza (2016). A survey of
the Adaptation rate of jolfa housing with the angle of radition Geoghraphic space. Volume
15, Number 52, pp 117 -135.

Architecture, Lima Peru. Shahmortezaei, Seyed Reza; Sabernejad, Jaleh. (2016).
Optimization of Proportions of Central Courtyard based on Comfort Standards in the
Traditional Qajar Period Houses in Boushehr. Space Ontology International Journal. Volume
5, Issue 2, pp 49-55.

Barzegar, Zahra, Shahin Heidari, and Mahnaz Zarei (2012). Evaluation of the effect of
building orientation on achieved solar radiation-a NE-SW orientated case of urban residence
in sem-iarid climate. Iran University of Science & Technology. Volume 22, Number 2, pp
108-113.

Erbs, Daryl Gregory (1983). Models and applications for weather statistics related to
building heating and cooling loads, Ph.D. thesis, Mechanical Engineering Dept., University
of Wisconsin—Madison

Fiocchi, Carl, Simi Hoque, and Mohammad Shahadat (2011). Climate responsive design and
the Milam residence. Sustainability, Sustainability 3, Number 11, pp 2289-2306.

Oke, T. R., (1988). Street design and urban canopy layer climate. Energy and buildings,
Volume 11, Issues 1-3, pp 103-113.

Oke, Timothy R (2002). Boundary layer climates. Routledge.


http://journals.hsu.ac.ir/jarhs/article-1-1194-en.html

Downloaded from journals.hsu.ac.ir at 13:35 IRST on Monday March 8th 2021

Arid Regions Geography Studies; Volume 7; Number 27; Spring 2017

20- Zamani, Mahdi, Akbari, Hassan, Hadavi, Faramarz (2016). Best Orientation Determination
of Buildings in Zanjan City Based on Solar Radiation. Armanshahr Architecture & Urban
Development, Volume 9, Number 16, pp 85-94

21- http://farrokhzad.persianblog.ir.


http://journals.hsu.ac.ir/jarhs/article-1-1194-en.html

