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Abstract

A reason for not using the heat source of waste water despite the high temperature of life is that a lack
of economic efficiency and a lack of trust in the system. This study has been studied so that problems
in the existing system can be supplemented and applied to the heating and cooling system of buildings
using a waste water source. The structural problems of the existing waste water heat exchange system,
Slime and Scale, show a lot of difficulties. Because of these difficulties, this study suggested other innovative
methods. It proposed a heat recovery technique called water casing and a heat accumulator called combined
heat source heat accumulator water tube. It also found a correlation with ambient air temperature by using
a special condition of heat source by life sewage. Through these studies, we will convert the amount of

small, unused energy such as living sewage that we have throw away throw away throw awaythrowed

out into effective energy by accumulating heat. Also, not only do we change our perception of energy recycling,
but also apply it as a heating and cooling system. We believe that these efforts can contribute to the mandatory
certification of zero—energy buildings and the mandatory installation of new and renewable facilities.

Key words: unused energy, water casing, heating and cooling system, zero—energy building
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Figure 1. A mime diagram on the complex heating and cooling system and geathermal heating system for greenhouse
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Figure 2. Scale status and cleaning condition of sewage heat
source heat and exchange system
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Table 1(a). Research system demonstration test site

large scale building

small scale building

Jungang-dong, Jung-gu, Busan

Yeonhui-dong, seo-gu. Incheon

14 stories above ground and 4

stories below ground level

the second floor above the

ground
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20ton
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Table 1((b). Research system demonstration test site g H<Y R 2 3 2H4Y
QT 7 QT #HL T o] Alatal
Sortation Demonstration test = 94 ] L—L'Q]- '9_'5“"—‘_—“/] e L7:"’
AE oF2 A9 B|Axo =8 B0
Place Yeonhui-dong, seo-gu, Incheon 42 osF dd A5A 59 4 =
A =mall %@'%% = 2‘?}—9] g’%‘ ‘3‘2 :54‘/1:%
commercial is o B i) #3538k AS skt
building located ata
= E A4S AZE ARE EoR 248 5
pictore distance of 30 S0 0) o g B3 ol
ol 2] Sl EX T Al 2Hl Y A
e RO SEWE A s AN
water soufce. A]-{\-Eﬂ% 71::4%—3]'9\9\1:]'- = 7@:%% -9—“71]%: d
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Buildin machine room area :26m7 storage =
¢ e o B4 FYe F F2 EHES A
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e E AlYS
a field for seedlings area : 93m? e & A skaic:.
Building R ) .
Urban Agricultural Facility House _
use type 2. H3NY 2NZL
1) BB S LrHE € 22k 24
azA A He At o] #5713 T
TOWi cherry tomatoes, - -
groving Y %4 #z o4 Whs 229 0543
ttem ginseng B
25 740N % - d 422 Solor &
29 WAE $23L BRLws) AL
- = -
range of Greenhouse heating temperature = g HAREE a2z Yehiith
study and the growth of Greenhouse <Table 2>= 4 34 L2 BA3F Ao
), <Figure 7> € 3|4 2xHslojth
Table 2. The analysis of heat recovery temperature
Number of observations casel [ case2 | case3 | cased | caseb | caseb | case? | caseB | case9 |casel0|casell|casel2|casel3|casel4|casel5| sum(°C) observed average(°C)
recovery average temperature(°C) 2.0 0.7 1.4 1.5 1.8 13 1.6 12 1.4 1.2 1.5 0.8 1.4 2.1 16 21.2
Number of observations casel6(casel7|case18|case19| case20| case2 1| case22 | case23 | case24|case25 | case2b| casel/ | case28| case29| case30
recovery average temperature(°C) 1.1 1.6 1.5 3.0 1.5 16 1.0 04 0.8 14 1.2 1.5 1.5 1.7 0.9 20.7
1.64
Number of observations case31|case32| case33|case34| case35|case36| case37 | case38| case3d| cased0| cased 1| cased2 | case43 | cased4|cased5
recovery average temperature(°C) 1.1 1.8 1.3 16 1.2 16 2.3 13 4.0 1.7 4.3 14 2.5 1.5 4.5 31.9
sum(°C) 738
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<0000~
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Figure 7. The graph of heat reclamation temperature variation graph
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Table 3. The analysis of table of temperature variation of the waste water purification tank during heat source acquisition

Number of observations casel | case? | case3 | case4 | case5 | case6 | case7 | case8 [ case9 [case1(jcasel1|casel2icasel3casel4case15 sum Other
recovered calorific value and flow rate(°C) 149 | 158 | 135 132 | 176 | 144 | 142 | 181 [ 136 | 176 | 194 | 199 | 149 [ 189 | 203 | 2463
ambient air temperature(°C) 7.7 7 4 4 9 3.6 7.2 84 28 6.2 7.5 6.4 4.3 6.4 9.3 93.8
Number of observations case16casel7|casel18caselYcase20jcase2 1|case22case23case24case2Scase2blcase2 /[case2Bcase29case30[ sum
= average temperature(°C)
recovered calorific value and flow rate(°C) 14.1 16 | 172|229 | 187 | 205 | 17.2 | 168 | 16 | 17.7 | 189 | 23.8 | 189 | 17.5 | 19.5 | 275.7
ambient air temperature(°*C) 4.1 74 | 122138 128 | 11 | 101 | 94 [ 121 | 145 | 154 | 16 15 | 11.5 | 15.1 | 1804
Number of observations case32case33icase34case3Scase3bicase37|case3Bcase3YcasedOicased 1casedcased JcaseddicasedSicasedf| sum
recovered calorific value and flow rate(°C) 19.7| 245| 208 235/ 202| 156 166 192 23.1| 17.2| 21.1| 151| 173 18| 21.1| 293 18.1
ambient air temperature(°C) 187 [ 208 [ 203 [ 188184 [ 52 | 61 | 99 [109] 74 [ 96 [ 58 | 73 | 9 | 79 | 1761 |00 ]

20 « Distribution of the mean temperature of the sewage purification system
m Distribution of ambient air temperature
T
- 25 R . SN .
m - LT - -
P 20 *7 . ” - - ‘: - ->
e - -> o> - " -»> - - - ¢‘
r 1s v- - - - --_ _ - -
. - -e o - -- ]
- -
t 40 - - -
u - - - - - -
- - - - - m -
r - m = m _ = -
e > - - - L -
(s} T T T T T T T T T 1
(s} 5 10 is 20 25 30 35 40 a5 50
Count of observations
Figure 8. The graph of temperature variation of the waste water purification tank during heat source acquisition
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. Case | case | case | case | case | case | case | case | case | case | case | case | case | case | case . .
Sortation relative height
1 213|456 |7 |89 |10]|11]12]13]|14]15
ambient air temperature(°’Cy | 7.7 | 70 | 40 | 40 | 90 | 36 | 72 | 84 | 28 | 62 | 75 | 64 | 43 | 64 | 93
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Figure 12. The graphs of heating condition management of Greenhouse
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