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The research on potential energy was conducted to conserve the high-exergy energy like primary energy and
utilize waste heat from sewage. From the point of view in using the waste heat, the energy potential of waste

water from the model house was simulated.

From the results, when the heated water was supplied to the model house side in order to put unused energy
to practice use, heated water had higher energy potential than unheated water, which was due to the discharge of

most of unused energy.

The possessing heat capacity of sewage from heated water was increased to 40-70 percents in comparison
with that from the unheated water. Therefore, it can be used as energy source for improving coefficient of
performance of heat pumps. By adopting the multiple heat pump into a model house, It showed that the
possessing heat capacity of sewage was reduced. It was also found that the heat was recovered as energy

source for multiple heat pump in a model house.
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Table 1. Water consumption and it's temperature for various uses at different seasons

NO.| Usage Heating Season Intermediate Cooling Season
1 Drinking 10 Natural temperatuwre | 10 Natural temperature| 10 10-15
2 | For eating Natural temperature | 17.0 Natural temperature | 17.0 Natural temperature| 17.0 Natural temperature
3 Hot Water 170 45T 170 45 170 45
4 | Bath 308 45C 308 45 308 45
5 | Shower/Bath 175 43T 192 43 217 43
6 | Washing Face 163 42T 153 Natural temperature | 14.0 Natural temperature
7| Laundry 380 3T 55 % 0 35
8 | Washing Dish 188 3T 188 30 188 Natural temperature
9 | Water for miscellaneous use 7.9 Natural temperature 79 Natural temperature| 7.9 Natural temperature
10 | Washing car/Watering 137 Natural temperature | 137 Natural temperature | 13.7 Natural temperature
11 | Toilet 365 Natural temperature | 385 Natural temperature | 41.3 Natural temperature
Amounts for N.T water 76.1 78.1 1126
Amounts for hot water 1383 1545 1446
Total 2144 2326 2572

Left Number : (L/a person/day) , Right Number : Temperature ('C)
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Table 2. Time patterns about using percents of each wastewater

usageTime 10203/ 4/5(6(78|9|10/11]12{13(14|15]16]17|18[19|20|21 22|23
1 5| 15§ 75) 25 25 15 10| 25| 15| 15 25| 5 13| 13125 25 25| 05
2 750 15] 75) 2 2 25 20 20 2025 5 100 10 11 11 5 2| 1
3 75 18 TH| 21 21 251 2{ 2| 2 250 5| 10y 10f 11 11 5 2| 1
4 10] 15 15 20 25| 15
5 75 10| 25 200 20y 20 101 10
6 13} 3] 10] 25 25 250 5 21 2[ 20 2 7 10 5
7 5/ 10f 30| 20/ 5 250 25| bl 5 & b 25 25
8 75 15 75 5 5 10 5( 13| 15{125 5
9 5/ 10| 15 15| 10| 10| 15| 15| 5
10 10p 20{ 20{ 10| 10 5| 25 5| 10| 75
11 10 5 5 20 21 20 24 1 1} 1] 25 5 5 b5 75 75 75 4

Numbers mean percents of the amounts of using water per day

The number of usage matches the usage number of Table 1.
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Fig. 1. The heating mode using multiple heat pump.
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Qc=A-COP-W
Qe=Qc-A - W

Qc
Qe

7 A% [kJ/h]
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