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Pollutant dispersion ove r ind ust r ial
sub-u rban area (H elwan)
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ABSTR AC!. The concentrationof pollutants released from one chimney o f the Nat ional Company for
cement production III Helwa n industrial area has been calc ulated. The calculations are based on the Gaussian
plume model cove ring the period June 1 98 ~.May. 1 98~. A method has been presented to calculate the dispersion
parametersOrand a: In horizonta l and vertical directions respec tively. The method rely on two-level o bservation
of both wind vel ocit y and tempera ture. The plume rise co rrection reco mmended by Briggs has been adopted to
calculate the effccti..e release height (stack heights rhu the plume rise). The maximum concemraticn values for
different heights and their locations have beencalculated .
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This met hod is used to esti ma te th e sta nda rd deri­
vations of the plume concentration distributions in
horizontal and vertical directions Oy and a 8 res­
pect ively. It can be applied when tempera ture and wind
vclocitv at two levels arc avai la ble. It is as su med that
Monin-O bukhov scale L is know n, from which the
finite d ifference of the non- d imensio nal wind velocity
II " at the two levels of observation ;'z and %1 is deter­
min ed using the following formula :
11.,=4+=1L+ 2tan-'[4L!(z . 4 /_)J + ln[zl(z+8L»)+C (I)

The finite di fference of tempe ra ture and wind velo­
city, !:o8 a nd !:o il at z, an d Z, a re given by :

!:o8,= - (HI PCP 1I . ) !:o U.

2. Two-level ohsen alionmethod

and

EI-Shaha", i ( 1984 a & b), th e atmospheric dispersion
par a meters have been esti mate usi ng a meth od of two­
level observa tion s of wind velocity and temperature. The
method has been a pplied to st udy th e d ispersion of con­
raminanr released fro m o ne chimney of Nati onal
Company for cem ent p roduction in Helw an industrial
area (24 krn southeast of Cairo).

!:o il = (1I. !k j = ts», (3)

where, lJ is tho sensible heat flux, p is th e air de nsity
In this pa per, a nd in view of the int egral fo r m of cp is th e s pecific heal of air . ". is the frict ion velocit y

Businger ( I 11/. (1971) wind profile , later reviewed by a nd k is the Von-K a rman consta nt l'; 0. 4.
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1. Introduction

In recent vears. a number of models have been de­
veloped to predict the ct isp:r:-. ion of conta mina nt in
urban at mo~phere, Understanding of the disp ersio n
characteri sti cs of the atmosphere is a pre-r eouisite for
a successful control of air pollution probl ems. In
impact analysis studies associated wit,h the siting of
major industrial plants, the two most impo rtant para­
meters required a rc the \\0inti velocity at release height
(stack heigh t) and the disp ,,,ion parameter s in lateral
and vertical directions a s' and 0 ; _ These are seldom
available at the height of inte res t. Most important
a na lysis use 10 metres wind roses (R aghavan aud Basu
1988) and Pasq uil1's di spersion parameter s ( Pasquill
1961). which are combined with a power law profile
to give the input par a meters. This approach is limited in
its ap plicability. since len metre windroses and Pasq uill
stability para meters are ti me-ave raged quantities. While
th ese may yield rea sonable esti ma tes of annual mean
concentrations. they would yield short term concen­
t rations t hat wou ld he grossly ill erro r. Turner ( 1964)
mod ified pasq uill's method by using info rm ations of
daytim~ t latitude and seasons to estimate the maximum
possible inso lalion. and th en modifying thi s estimate
accordi ng to clo ud cov er 'IOU ceiling height. The re­
sults are then co mbined with wind speed information
to determ ine the stability para meters.








