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(it!) Above z, the effect of radiation from the
surface reduces to a vcrv small valu e· and
turbulent processes, 'from which a
decrease of temperature is to be expected
will become dominant . So somewhere
in th e proximity of ':; j it is likel y a
valu e

() T
- - = con!)ta l1t under (he ussumpi iun
J'
k =con" la llt . O n integra tion we obtain
T ( x , 0) = {J.:: + consta nt, where fJ
also is a constant (Sutton 1953, Slade
1968).

(iii) Time evolution of the lO p -=i of ' he sta ble
la ver with base at gro und follows a
parabolic la w

z; = a ( 1)1,'2

Our expe rimental measurements gave
for the co nsta nt Q, a numerical va lue of
45 with =j expressed in met re a nd I in
hours.

T h is expression may be co nsidc..red as mx-tur uai
heal transfer during night time calm period s. T he.
thermal flux across an y plane .: is defined hy

oT = k ( ()'~ ) ( I)
()t a,'
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Low level temperature prank from screen temperature

1. Introduction

The dispersion of air borne pollutants is
governed by the height and magnitude. ofinversi on s
(Slade 1968, Pasquill 1962). Direct measuremen t
of tempera tu re in the verti cal eit her by teth ered
ball oons or kytoons is cumbersome, hence in terest
is still centred round mathematical models of fore­
cas ti ng temperatu re profiles from conve ntiona lly
availa ble dare . A model o f general validity or t imc
evolution of tempera tu re profiles should take ca re
of heat transfer a long the vertica l d irection in ai r
whi ch includes different processes ranging
from molecul ar cond uction 10 radiative exchange,
free a nd forced convecti on and laten t heat tra ns­
p ort.

2. Meth odology

T he radiative temperature changc' call be
com puted as

A'here k is the thermal con d uc uvitv of the medium

'J r ()'T
- = k - - = 0 frour which we have
()t () , '

The following assumption s are mtdc :

(i) k = constan t

(ii} The starting tim e of the process is reckoned
from the tim c the diurnal therm al W aH!

at the surface attains its maximum
value before decreasing . At this moment

•

•

(l.'i ;) If water vapour condensa tion nca r the
ground docs not occur, the fa ll of tempe­
rature of the eart h's surface ann sunset
up to ne-xt dawn is described hy a para­
belie func tion of uruc.

(lli) The magni tud e of the tempera ture in­
versi on between z = Z j a nd z=O a t a ny
tim e is about hal f the a mplitude of the
te m pera ture wave near the ground at the
sa me tim e.

(v) During the whole nocturnal period , as a
first approximation, the coe fficient k
ca n he considered consta nt [Hal u m-r and
Xlnrt in 1957 ) in th e lower layers and
poorly co r re la ted to wind speed.(2)






