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Abstract Plume dispersion of cooling towers is the most important environment problem in environmental impact assessment of an
inland nuclear power plant, which greatly impacts the living environment of the residents around the plant. The SACTI (seasonal/annual
cooling tower impact) model is used to simulate the plume characters of natural draft of the cooling tower under different environmental
temperature and wind speed scenarios in order to determine the influences of the meteorological factors in different seasons on plume
dispersion of the cooling tower. The study shows that under different temperature circumstances, the plume length frequency predicted by
the SACTI model decreases with the temperature increase. The plume height frequency displays an ascending trend with the descending
temperature and shows the descending trend with the ascending temperature. The plume radius frequency has a decreasing change with
temperature change. Under different wind speed scenarios, the plume length frequency increases with the increasing wind speed. The
plume height frequency displays a descending change with the ascending wind speed. The plume radius frequency with respect to wind
speed has a similar varying trend to that of the plume height frequency. The effects of temperature and wind speed on the cooling tower
plume are very remarkable and impact cooling tower plume dispersion in different seasons.
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Fig. 2 Change characters of plume length frequency in
assumed temperature and wind speed change scenarios
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Fig. 3 Characters of plume length frequency in different directions under temperature change scenarios
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Fig. 4 Characters of plume length frequency in different directions under wind speed change scenarios
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Fig. 5 Change characters of plume height frequency in assumed temperature and wind speed change scenarios

RIS/ % R R 1% R %
0.0 2.00 0.0 2.00 0.0 2.00
5 225 BT - - !
500 373 400 500 3375 225 400 500 337.5 225 . 400
400 3150 45.0 6.00 400 6.00 400 150 4 6.00
o 300 45.0 Ep 3150 5.0 800
I 10.00 300 10.00 B 10.00
200 292.5 67.5 12.00 200 2925 67.5 12.00 200 2925 67.5 12.00
14.00 14.00 & 14.00
100 - £ 100 £ 100
£ - R ‘ E
& 0 2700 2 20.0 = 02700 90.0 02700 90.0
2 100, / 100 ‘ 100 /
200 - 2475 1125 200 2475 112.5 200 - 2475 112.5
300 A 300 300 k
400 225.0 135.0 400 135.0 400 225.0 - 135.0
500! 202.5 500 202.5
Thon 1515 500 2025 o sTS Taoa 1575
(a) t (b) 0.80t (c) 1.20t

Ee6 RETHBEETARAMEPSELEME
Fig. 6 Characters of plume height frequency in different directions under temperature change scenarios
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Fig. 7 Characters of plume height frequency in different directions under wind speed change scenarios
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Fig. 8 Change characters of plume radius frequency in
assumed temperature and wind speed change scenarios
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Fig. 9 Characters of plume radius frequency in different
directions under temperature change scenarios
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Fig. 10 Characters of plume radius frequency in different
directions under wind speed change scenarios
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