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Abstract  The temperature change in the biologically activated sludge wastewater treatment process was
predicted using the heat transfer model. All incoming and outgoing heats in wastewater treatment processes were
considered. Incoming heats included the solar radiation heat, the heat from impeller mechanical energy, and the
biochemical heat in the aeration process. Outgoing heats comprised the radiation heat from the waste itself, the
heat of vaporization and surface aeration, the wind convection heat and the conduction heat between the surface
and aerator. All heats were used as an input to the existing empirical heat transfer model. The heat transfer
model of wastewater treatment processes is presented also. To test the validity of the heat transfer model, the
operating conditions of the actual wastewater treatment plant were used. The temperatures were compared with
the model temperatures. Model predictions were consistent within the 1.0C.
Key Words : Heat transfer, Temperature prediction model, Wastewater treatment process
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[Table 1] Meteorological Data of Taegu, Korea

Air Relative Cloud Wind
temp humidity cover speed
Month () (%) (m/s)
Jan 1.6 53 22 3
Feb 3.4 49 29 32
Mar 8.2 54 5.8 2.5
Apr 14.9 58 4.6 3.1
May 19.5 56 3.5 29
Jun 23.5 66 5.7 2.6
Jul 24.6 74 7.7 3
Aug 25.5 76 72 2.7
Sep 23.3 76 6.3 2.3
Oct 152 69 4.8 1.9
Nov 9.2 60 3.4 2.1
Dec 2.8 54 2.1 2.6
e i I B s
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[Table 2] Operational Data for the Taegu Sung-Seo
Wastewater Treatment Plant

Flow Org. Aeration Inlet
rate remove power temp.
Month  (m3/day)  (kg/day) kW) (©)
Jan 48,450 27,700 1,640 16.5
Feb 45,740 18,600 1,680 16.9
Mar 54,900 19,500 1,760 19.5
Apr 56,500 20,100 1,740 21.6
May 57,620 21,100 1,900 24.1
Jun 59,680 21,100 1,960 255
Jul 58,890 31,800 1,920 272
Aug 58,730 30,400 1,980 27.7
Sep 66,450 38,100 2,100 25.8
Oct 63,100 36,400 2,000 24.0
Nov 59,730 27,900 1,960 21.6
Dec 58,880 12,700 1,760 19.5
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[Fig. 2] Comparison between predicted and measured
temperature and the ambient air temperature
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