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Dissipation of heat from cooling ponds

R S. D'SOU7.A and T. P. SARMA

BTuW71a Atomic Research. Cerare, Bomlay

(Recet'l"," 20 May 1976)

ABS"fRAUI'. A mAthematical mod el is proposedfor the planning oCoooling ponds used {or dissipation of waste
boat from boated dlecbeege weteee of Power Generati ng Stations. This diuipation ofweste heat i, found to be mainly
~cpendent on wind~ ~nd water temrrat~. ncg~gi~ly ~8Dcnood by air temperature and humidity and is
Independent of eolar radlahon. The models tpeClaJapplication 18where the water reeourcee &re limited and need for
recycling of~t('(' need for COOJiD.g the eoedceeee waters of the power atation i. DElOe8S\ry. The modele ehow that tho
IICr'Mge requlrementa of the cooling pond. of 8tlch types of the order of 1 ·0 to 2·5 acresI~rw (0) during the hotter
monthl at Bombay. nata was also collected at Taraput Atomic Power Station's discharge channel and the model
calculatiomcompared well with the actual temperature fall in the channel cbecrved during lowtide.
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1. introduction

Th e increasing d emand for electricity has
necessitated a I'roper evalua t ion and st udy of
condenser cooling water sources to which re­
jeet ed heat from Power Stations is added for ulti­
mate dissipation. '1110 advent of nuclear ene'h'Y
ha s permitted gr eater emphasis on nu clear 1' 0\1 er
st ations, which have their ad vantages OVer limi ­
ting resources of hydro and fossil fuel power sta­
tions. In nuclear power stations much more con­
denser cooling water is used compared to fOMiI
fuel plant s. H auser (1971) has estimated annual
heat rejecti on of magnitude IOXIlJD ca lories for
nuclear power plants, in U.S.A. , a prime producer
of electricity , by the year 2000, compared to
2 X lOll calories by fossil fue l plant s, whic h would
have tapered off and decreased by that year. H e
has also indicated the several methods of supply.
ing cooling water to condensers that arc in usc
today and list ed t he m by order of preferenc e from
operating and exper ience point of view I

(I ) Once through Fresh Water Cooling :

(2) Cooling Ponds and Reservoirs I

(3) Coastal seawaters ;

(4) Evaporath'e COOIUlg Towers I and

(5) Non-Evap orati ve Dry Types of Cooling
T owers.

Consid erable int erest is shown for cooling ponds
because of it s po ssihle economic favoursbility
and as wen as the public awareness for cleaner
enviro nme nt. There arc t wo types ofcooling ponds
which are used for d issip ating waste heat. In one
tvpe the cooling pond is used for dissipat ing
heat before it is permitted t o now into the lakes

and r i.vers from which the water is drawn, thereby
redu cing the the rmal effects on the en vironnrent..
In t he second t )-pe, t he condenser discharge waters
arc a llowed te d issipate hea t in the cooling pond s
and th e cooled waters are again uSNI for vond en­
ser cooling. Several mathemntienl and physicnl
models have been developed to st udy the hent
exchange aCiOSS the water surface, both du e to
nntnrnl conditions and man's act ivity. Some of
them per tinent to this st udy arc tJlOSO of Harbeck
et al. (1959), Harheck (1964), Federa l Wat u
Control Administra t ion (1968 \, P arker ard
K renkel (1969), Jobson (1971, 1975), etc. In the
present mod el, an attempt has been mad e to
estimate t he excess te mperature that would d eve­
lop above the natural water te mperature in t l:e
cooling pond due to recyc ling of heated wat ers
discharged at one end and taken into the stat io~
at the other end after natural coo ling, an d t here­
by also to estimate t he minimum area required fer
the e.o?ling :pond for repr:sentative meteorological
conditi ons III any particular .region. However
ad d it ional arrangements will have to be made
for mak eup requirement s of waters lost du e to
evaporation in this kind of set-up . Corro lJa ry t o
the model . is, ~ne can p~n the size of the cooling
pond, taking into consideration t he maximum
tempera t ure tho heat ed waters can have at 01
di h - f h • re

ISC arge point 0 t esta tion taking into account
the design of the condenser svstem- .
2. theoretical Hode.

The physical processes that are involved l tl
I . III 'e

sur face ,eat exchange III 8 cooling pond a d i" re ra Ia-
bon, eraporat ion, conduction and ad t i
Th e excess te mperature ahove t he natur 'ICC IOn ,a water
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