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Abstract : The purpose of this research is to improve nitrogen removal efficiency in winter season through rise of water
temperature of extraneous water by using solar energy which is estimated to have great potential among new
regeneration energy and while operating Plug-Flow Reactor to improve nitrogen removal efficiency by selecting A/O
process among sewage - waste water treatment processes as the necessity of solving the problem of nitrogen removal
efficiency according to reduced water temperature in winter season and strengthening of water quality criteria regarding
discharged sewage - waste water suggested in the research background.

Summarizing the research result, supply of solar energy source improves the function outstandingly when removing
nitrogen, (nitrogen removal rate before operating solar energy 55.4% —> nitrogen removal rate after operating solar
energy 84.1%).
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A Study on Removal of Nitrogen at Sewage Treatment using Solar Energy
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Fig. 2 Solar energy allotment rate in single flat form
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Fig. 3 Solar energy allotment rate in vacuum-tube form
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Fig. 5 Sensor type and installation location

Fig. 6 View of heat collector using solar energy
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Table 1 Removal efficiency of mode 1

. Influent Effluent | Removal(%)
Constituents . . .
(max~min) | (max~min) | (max~min)
112 7.17 35.5
TN, mg/L (13.5~9.5) | (8.52~6.3) | (45.6~26.3)

Condition : mode 1
30

Data Point : 30

25
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Fig 7. Profiles of T-N concentration for mode 1
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Table 2 Removal efficiency of mode 2

. Influent | Effluent | Removal(%)
Constituents - . .
(max~min) | (max~min) | (max~min)
11.17 5.36 50.2
TN me/L | 1500-86)| (5.8-49) | (64.0~36.3)
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Fig 8. Profiles of T-N concentration for mode 2
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Table 3 Removal efficiency of mode 3

. Influent Effluent | Removal(%)
Constituents . . .
(max~min) | (max~min) | (max~min)
10.22 141 86.1
TNmg/L | o7y | (18~1) | (905~833)

Condition : mode 3
0

Data Point : 30
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Fig 9. Profiles of T-N concentration for mode 3
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Ebst o, Al A &2 75355, 50.2, 86.1% = VFEFSL

=3
Table 4 Removal efficiency of mode 1, 2, 3
Constituents mode 1 mode 2 mode 3
Removal(%) | Removal(%) | Removal(%)
T-N 355 50.2 86.1
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Table 6 Removal efficiency after using solar energy

. Influent Effluent | Removal(%)
Constituents . . .
(max~min) | (max~min) | (max~min)
254 4.02
TN me/L 19 79-3326)| (262~7.14) 841
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Table 5 Removal efficiency before using solar energy
Table 7 C i f ti diture (1
Constituent Influent Effluent | Removal(%) ¢ 1 -ompanson o7 operating expen O
onstituents (max~min) | (max~min) | (max~min) B AHl Hle Al
035(]—&]7].‘—240:]7}-_‘:_0‘—%1
TN mg/L | 25 104 o4 2ol | gl | oogm | v g | g
e (17.5~32.7) | (74~14.3) | (19.2~73.3) - e T e
132 | 99,960 | 99,960 | 2,040 7,602 | 9,642
2=k | 1,960 |101,920 40 7,982 | 17,663
Condition : Before using solar energy _
3@z | 1,960 |103,880 40 8,381 | 26,084
O T-N(mg)
) 433 | 1,960 | 105,840 40 | 8,800 | 34,924
60 - Data Point : 45
= Removal Efficiency : 55.4% 5%} | 1,960 |107,800 40 | 9,240 | 44,204
£
g oy Influent Cone. i 6=k | 1,960 |109,760 40 9,702 | 53,946
* @M Effuont Cone. 792 | 190 [111,720| 40 | 10,187 | 64173
20 t !
8=} | 1,960 |113,680 40 | 10,696 | 74,909
o 9=} | 1,960 |115,640 40 | 11,231 | 86,180
Frome 1093} | 1,960 |117,600| 40 | 11,793 | 98,013
Fig. 10 Profiles of influent and effluent in the T-N -
119%F | 1,960 | 119,560 40 | 12,382 | 110,435
ok 71E & 247 S04 AL 7} ) 12332 | 1,960 | 121,520 40 | 13,001 | 123,477
7 EQF 500 6C~17TC2] WMoz 89 HAT} 13332} | 1,960 | 123,480 40 | 13,651 | 137,168
g9l W 8220 Ak A A H2] 4SS Table 6 1493 | 1960 125440 40 | 14,334 | 151,542
of el AT 1594k | 1,960 | 127,400 40 | 15,051 | 166,633
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Table 7 Comparison of operating expenditure (2)
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