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Texit = DBT — 0.87 * (DBT-WBT); (‘C), Where:
* DBT= Dry bulb temp.; ("C).
* WBT= Wet bulb temp.; ("C).
izl (e ol (FlIow) slsgl! 3205 Jaae 38 yal —o
Flow = 0.033 * Aevap * (H*(DBT-WBT)’?; (m*/s),Where:
* Aevap = Area of the wetted pads; (m?).
* H = Height of the tower; (m).
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Tin = (UA*To + 2*0.33*Flow* Texit+Q) / (0.67*Flow+UA); (*C).

Where:

To = Outdoor air temp.; (°C).

Q = Internal and solar heat gain; (Watts) (assumed as 500 watts).

UA = Hourly heat gain coefficient of the building; W/ °C. (UA = BLC/24; where:
BLC= Building loss coefficient; Wh/ ‘C Watt per hour (assumed as 7000).

E)'L‘ .Je)_.l” T» Z;LAS«__»L.H:J -3
Cooling efficiency = [(DBT- Texit) / (DBT-WBT)] * 100.
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30.00 0.19 2 1
28.57 0.28 4 1
27.89 0.34 6 1
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(TeXlt) CJ"J‘ O CJL‘»_N o 1 e legdl 35y A yy aleust -

Texit =DBT —((DBT-WBT)*(1-exp(-0.8*H)*(1-exp(-0.15*WF)); (°C).
Where:

* H= Height of the shower; (m).

* WF= Water flow rate.; (liters/minute).

Flow *0.0125 = WF *H% (m’/sec.).
u."j.la.u‘é” ._\:U.CJ‘ TR 3:1a8 «_'L‘.us-J rd

{ é Oyt 2 el il g Amnll yaihe
8

YV



Adaatl lealially A lasdl ¥ lall alusianly 2ulys Gandall sl 2 @eead cilsuzs

Cooling efficiency = [(DBT- Texit) / (DBT-WBT)] * 100.
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Principles of Designing Natural Cooling Towers

A Study Using Equations and Field Measurements
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Abstract

The most important principle of sustainable architectural design is to minimize the use
of energy that is essential for cooling contemporary buildings in hot areas. And protect
the residents> health by adopting natural cooling methods such as; cooling towers that
have been used in traditional buildings.

Low humidity represents the main problem in the hot and dry desert areas. In
such areas when air moisture is increased temperature is reduced before getting
into spaces and rooms of the building. Thus, the residents feel comfortable.
The study aims to identifying the most important principles of designing
square cooling towers (Cunningham & Thompson Model) as well as the circu-
lar (Givoni Model). In addition to achieving the most efficient cooling methods.
The research’s methodology consists of two major phases:

1- Reaching the principles of designing square and circular cooling towers through
some equations used in previous studies and researches.

2- Taking field measurements to one of the cylindrical cooling towers in the faculty
of Applied Arts workshops building, Helwan University in Cairo so as to develop
its thermal performance through direct evaporative cooling. In addition to compare
these field measurements’ results to the calculation results of the circular wind catcher
(Givoney Model).
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