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‘whére, :
Ah =Plume rise (m)

Vs =Stack gas exit velocity (m/s)
d  —Inside stack diameter (m)
u  =Wind speed at stack level (m/s)
p  =Atmospheric pressure (nib)
T, =Stack gas temperature (°K)

| T, =Air t‘emyperature'at stack level (°K)

and 2.68 % 10—3 is a constant havi
- units of mb—! m—! :

Holland’s formula frequently underestimates
the effective stack height. A value between 1.1 and
1.2 times the A% from the equation should be
used for unstable conditions; a value between 0.8
and 0.9 times ‘the A from the equation should be
used for stable conditions.

'(b) Briggs equation
Briggs equation for unstable and neutral atmos-
pheric conditions is

. Fus
Ab=1.6—— (3.50%5)

F =g Qulm CppT (Buoyancy flux
parameter m?/sec3)

g =acceleration due to gravity (m/sec?)
- Qu =emission of heat (cal/sec)

- Cp=specific heat of air at constant pressure
(cal/gm/°K) i

p =density of air (gm/m3)

T =air temperature (°K)

u =wind speed (m/s)

x* =14 F5'8 when F<55 m* sec—3
- =34 F2/5 when F>>55m¢ sec—3

-~ For stable atmospheric conditions the equation is
modified as ‘ ' ‘
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§ = Potential temperature (°K) at
stack level :

(¢) TVA 1971 model
Tennesse Valley Authority (TVA) 1971 model is

14 O FL13
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C is a coefficient based on atmospheric stability
(dimensionless).

and other symbols are as in the Brigg’s equatidn.‘

(d) TVA 1972 model
Tennesse Valley Authority (TVA) 1972 model is

o, 173FB
ob =g
where, B = exp (,0'64%:“)

and the other symbols remain the same as above.

(e) CONCAWE formula :
CONCAWE formula which is generally used

in Europe is
. 0-58
Al = 0.04'; 06.2:1
Ah =Plume rise (m)
u =meanwind speed at stack top (m/s)
On =heat emission (cal/sec)
(f) Whaley’s formula
Whaley’s formula for plume rise is
Al — 262 QHO-M
%
Qr =heat emmissionin MW ; ,
and the other symbols are the same as above.
() Lucas formula ‘

Lucas has developed a formula for unstable and
neutral conditions as

Ab= (@_}fg_) X Q05

For average meteorological conditions

. Wherc, A}” = (_215_}—_2_#_ ) X QHO-ZS

H =physical stack height and .
On =Heat emission from stack ™MwW)
(h) Morton et al. formula

Morton, Taylor & Turner formula for very stable
conditions with little or no wind is ,

. 5-0FL4
JAV =-—m— i
where, , :
F =buoyancy flux parameter
=g Qun/me¢, pT

s =stability parameter and other symbols
have the same notation as in the Briggs
equation, - ‘

For computing plume rise by the above formulae,
plant characteristics and meteorological parameters
are required. Plant characteristics are collected
from the industry, while meteoroloical parameters
like wind speed, pressure, air temperature are
culled out of the records of India Met. Dep. Values
of potential temperature gradient for highly un-
stable, neutral and stable conditions are taken as
—0.0017, 0 and + 0.0173°K/m according to Guld-
berg (1975). )
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Five differ‘eﬁi winds spéedé, viz., 3.0, 8.5,‘ 15.5,,
24.0 and 33.5 km/hr are considered. Wind speeds

at stack level when exceeded 14.4 km/hr are -

considered as high otherwise low. )
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