2009 & = 208l e N 3l Lsaiillp Lrigll Las
ISSN 1813-7822

m/@jg_rjmﬂﬁq/uwu@ufhbw/uﬁléﬂ 2Jas il
lg1d j::j.q.// J.tp ubw/ e UA.B.J/} C"L"‘MJ/

The Use of Natural Energies Coincided With Appropriate
Design for Cooling, Ventilating and Exhausting Undesired
Gases from Factory Buildings
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Abstract

Due to the arousal of energy crisis in the world, it is wise to use simple but effective building
techniques coincided with chosen physical characteristics of building materials to minimize
energy consumption, depending upon two main concepts as follows:

A- Passive solar energy coincided by chimney effect.

B- Prevailing wind.

Literature review showed the use of ""Wind Catchers™ especially in the Middle-East Zone in
order to bring cool air or to get rid of hot air or both, with assistance of the prevailing wind.
The aim of the research is to develop the use of wind catchers in buildings to get rid of hot air
or smoke through chimney effect by using circumferential cavity walls by using four types of
wall design and building materials as follows:

1- Normal solid wall

2- Metal panels

3- Mass Trombe wall

4- Water Trombe wall
These circumferential cavity walls work as heat transmission barriers for inner spaces in one
hand, and to exhaust the fume and naturally ventilate the inner spaces in the other hand.
This means using of ""Non Paid and Non Pollutant Energy" in all hot or cold seasons. In
winter (in cold zones) we may use extra design manipulation like using prevailing wind forces
mechanically or to generate electrical energy by special propellers; stored in batteries. The
paper suggests making use of the chimney effect phenomena through the gaps of the cavity
walls in factories by using free natural energies which depend upon reliable scientific facts in
addition to its suitability for structural and aesthetical treatments which are applicable
architecturally.
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Indoor Theoretical velocity in m/s for following heights between inlet and outlet:
Temp. °C 2m 4m 6m 8m 10m 15m 20m 25m 30m
10.0 0.60 0.84 1.03 1.19 1.33 1.63 1.88 2.10 2.30
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12.5 0.73 1.03 1.26 1.46 1.63 1.99 2.30 2.57 2.82
15.0 0.84 1.19 1.46 1.68 1.88 2.30 2.66 2.97 3.26
17.5 0.94 1.33 1.63 1.88 2.10 2.57 2.97 3.32 3.63
20.0 1.03 1.46 1.78 2.06 2.30 2.82 3.26 3.63 3.99
22.5 111 1.57 1.93 2.22 2.49 3.04 3.52 3.92 4.30
25.0 1.18 1.68 2.06 2.38 2.66 3.26 3.76 4.21 4.60
26.0 1.26 1.78 2.18 2.52 2.82 3.45 3.99 4.46 4.88
30.0 1.32 1.88 2.30 2.66 2.97 3.64 4.20 4.70 5.15
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PROPERTIES OF MATERIALS

- ) B
Coefl. of
Density Specific linear Thermal
(Specific Heat Expansion | Conductivity
Maternal Mass) Capacity per K (k)
VOISR
kgjm? k]/kg K Wim K
Metals

Aluminium (sheet) - - - - 2 700 0-08 255 238
Brass (Cast] - - - - - 8 100 0-36 18-8 109
Copper (sheet) - = - = 8 8oo 039 17°5 385
Iron (C .«.x, - = 7 400 051 1072 37
Lrad - - 11 400 a1g 290 35
MMagnesium - - - - - 1 700 1:Q05 255 157
Mercury (0” G} - - - - 13 600 o4 600 7
Mild Steel - - - - - 7 8co o-48 11°3 48
Tin - - 7 300 023 214 | €4
Zinc (sheer) 7 200 0-39 26-1 112

Building Materials
Asbestos cement (sheet] 1 550 o84 99 045
Asphalte - - - - - 2 250 1-68 — 1-2

Hrick (exposed)- - - - - 1 8oo 079 22 107
Loncrete mrpxn_ - - - 2 400 o-Bs 39 2:55
! rv-hn k {at 400~ () - - - 2 000 0.84 49 10

ass (shcn‘ - 2 500 o84 B4 1-05
ranutc - z 650 ©-go 7' 29

I.-.m-s«,enc - - 2 200 o-86 63 i'5
Marble - - - - 2 700 o-90 11-0 20
Plaster - - - 1 300 o84 — o-46
Plaster board - 950 oBg - o116
\l.nr - - - - - 2 700 075 196 0

Tiles (burnt ((ay - - - - 1 goO 0By —_ 0-35
! L B ’\(
IDcal - = = = 3 5 6oo 1-21 4tod 013
along grain
750 1-88 20 to 8o | a6
ACTOSS gran
Pitch pine - 650 | 2°30 | {(when dry) o4
*insulatiag AMateri rr/s ’

Asbestos Millboard - 700 o Bz — o nl
Lightweight Concrete 6oo o84 1-4 >18
Cork board - - 150 1-80 —_ 0-04
Diatormaceous Brick - - - 500 o-8o £ ! o-0g
Fibicboard - - - - - 380 —_ —_ cog
Glass Fibre (quilt) - . - i 8o 082 — [ cex

A m Silicate - 200 - | 007

olystyrenre (expa nd—dj - i5 — —_ i o :.;

srmirculite (loose) - 100 — R— 1] 007
‘-‘.n«'-i wool (slab) - - - = 600 — | o-t1
Aliscellancous
Water . 4°C 1t coo 4205 o l 06
E50 8 = - - - - Qg8-5 4-186 65 o5
100 C - . - 8 c 958-4 4214 250 l 67

Ice - - - - = = 920 2-1 52 | 22

Air {at nermal 20%C = " i-205% 1-orz pE i 0027
pressure) 100° C 5 0943 a1y — : 0027
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