Journal of the Korea Academia-Industrial https://doi.org/10.5762/KAIS.2018.19.9.518
cooperation Society ISSN 1975-4701 / eISSN 2288-4688
Vol. 19, No. 9 pp. 518-525, 2018

SR G 285 AZTHS 55 Aelgl BE
AP WA Pl BE A7

SHEl, YT, A
SMstm o] - 7|88ty I&stat

A Study on the Estimation of the GHGs Emissions to the
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Abstract In the 21st century, human beings are becoming increasingly concerned about greenhouse gas emissions
as the environment changes due to climate change become serious. The temperature of Korea has risen by
approximately 1.5 C from 1904 to 2000, and the climate is changing gradually to a subtropical climate. As a result,
the frequency of floods and droughts increases, so that the water available to humans is decreasing every year, and
the cost of using city water is rising every year. The reuse of wastewater that is normally abandoned is inevitable.
This study examined the monthly data for 6 months of operation by installing a reuse system of concentrated
wastewater (Re R/O System) that is generated during the process of manufacturing de-ionized water (DI-Water
System) used in semiconductor processing. As a result of the survey, the city water supply saved approximately 2,767
m’ per month. The average annual greenhouse gas emissions was 1,329.07 kg-CO, per month due to the electricity
consumption of the water reuse system. On the other hand, because of the reduction in city water supply, the average
monthly average of 918.64 kg-CO, was reduced, and the greenhouse gas emissions were increased to 410.43 kg-CO,
per month. If it improves some processes in the water reuse system, the amount of greenhouse gas emissions can
be reduced by an average of 254.41 kg-CO, per month.
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Fig. 1. Number of the Korean heavy rainfall by year

=i
=

o,

)

I
ol\
)
p‘L
fd

rlo

>
=

o

o, Y54
= A}

¥
i
i

o

o)
N
iy
{21
%

ot
o

o B ooy
ol o

ké
2

o
o P o
-3
fo o of

o

>

o,
_IEE
om‘m
o i 1o

=

30 ng
O{N.Slm[o
Mooy

ROR S

Rl o

N
@ = Loy
FOR-RC A
33;:0%1&
£ o 4 4
Hooﬂm
of ol >

N

e o

ol
fd

%
T
oy
X

N
>~
b

ol\
i
1
= X
(A
o
(4
X
-
I
(o
ot

=)
off
ft lo

&
1o,
i
I
ol
Lo,
ofy
&
k1
>,
i
o,
N
i

o
o
oz
o
(o
t
Ho
o
by
_0|L
=

30,
T

Ho
o

oM e oo ox
R
o, 2 o

u ol

o
o
2L
A
=
o
Y
N
sl
o —
e

519

ol gk AAH deld )yt dag A

FERLER 2860 w2E 2014 75
FEFHYUANAEL 597740, AHTrEgH
6,997,533.9m'/\d, AT Ao L-E-L 13.5%= e
oh 3 Tk Alo]8 7S 942,880 m/ o]
o, Ao & A7) =7} 224 871 A m/A(AHHF 3R
g% 1,678,142 m/d, Alo]&E 13.4%) o2 /M &
kL, Aol EES FHEEI} 39.0%= 7HE =A UE)
whk

Fig. 2% =833l 223 2H8[7]
AgwH s Aol & E)ol et
o] & el ZlolH, nhd Alo]&a(E)S Ttk
ot}

s

=
=

[ex
s

L= |

=

A

=
-

[CISewage Treatment Amount #ZReusing Amount Reuse Rate

8,000
7,069 7,174 7,186

—‘ —‘12.2 —‘

n1.0 10

6,997
m
13.5

6,846

|

7,005
7,000 a7

000 12.6

ton/Yr)

,000

>~ 0o

,000

o
Reuse Rate(%)

Water Amount(M
~ow
> o
S o
S o

09
942 1,027
1,000 744 872

2010 2011 2012 2013 2014 2015

Fig. 2. Reused water volume(rate) of public sewage
treatment facility by year in South Korea
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Table 1. Power consumption list of the Re R/O System

Power
Consumption (kw)

Quantity

Equipment List (ca)

Feed pump 1 3

High pressure pump 1 3

Total 6
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Table 2. Calculation methods of GHGs emission quantity

Division Calculation Method

GHG Variation rate of Re  AXER.., ) % 100
R/O Production Water 6.5m*/hr % 24hr % 30day
GHG Variation rate of Re B X EF,, .,
L ) X 100

R/O Power Consumption 6kwh < 24hr < 30day

Design Capacity of Re R/O

503
Production Water 6.5m>/ hr X 24hr X 30day

Design Capacity of Re R/O

Lwh X .y
Power Consumption Okwh > 24hr > 30day

A : Re R/O Production Water

B : Re R/O Power Consumption

0.424 kg-CO,/kwh

EFwater @ 0.332 kg-COy/m

6.5m/Hr : Re R/0 Unit Design Capacity
6kwh : Re R/0 System Pump 2EA * 3kwh

EFpower :
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Table 3. Comparison of total DI Water production
quantity before/after applying Re R/O system

Division Production Quantity (™)
Period Before After Variation
9 4,951.00 7,293.00 A2342.00
10 5,242.00 7,892.00 A2,650.00
o0 11 5,312.00 8,052.00 A2.740.00
12 5,822.00 8,922.00 A3,100.00
1 6,360.00 9,540.00 A3,180.00
2018 2 4,483.00 7,073.00 A2,590.00
Avg. 5,361.67 8,128.67 A2,767.00
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Table 4. Comparison of total power consumption
before/after applying Re R/O system
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Table 6. Re R/O System 4822 R/O F%F5Y
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Table 6. Comparison of GHGs reduction quantity

Division Power Consumption (kwh) related saving city water before/after
Period Before After Variation applying Re R/O system
9 36,000.00 38,661.60 A2,662.60 Division GHGs Reducﬁo&;}t;l:n(tiktgy_ gglé;ted Saving City
2017 - o om0 ALE10 Period Before After 2 Variation
11 | 38000.00 40,887.00 A2,887.00
12 | 39,000.00 42,914.80 A3915.80 ’ 98272 20518 V77754
1 41,000.00 44,761.40 A3,761.40 2017 10 1,049.12 169.32 V87980
B 36,000.00 38,883.60 A2,884.60 1 L1021 200.53 V909,68
Avg. 38,000.00 41,134.58 A3,135.08 12 1,163.33 134.13 ¥1,029.20
- 1 1,266.91 21115 W¥1,055.76
2 97475 114.87 W¥859.88
3.3 2AI7IA grAizr 2 Avg. 1,091.17 172.53 W918.64
3.3.1 Case | (H7|AI2Z 7|Z= H|w) EM
Table 5.2 132Re R/O System #-§ %-Fof A& 3.3.2 Caselll(MA8%/AZ2 7|Z H|w) 2A
29 Azl e £A7b WARE AR AS uple 2.6 AAPHOE Case 13} Case 8] 2}
2 Re RIO System 4% 9] 471 WS A7 2 ug wmaAAHE DLWaer Sysems] Re RO
ket °F 16,112.00 kg-CO,°l3L, Re R/O System & gygtem S 27} 2861912 1] Table 7.9} 7to] 247}
Fol Ak AR AT/ BE O 1744106 ke 7} 17717k B oF 41043 ke-COE FIHE WAbEHE
-CO°l™, Re R/O System®] 4802 °F 1,329.06 ks 5oz w71w9l).
-CO,%| 247k WARko] T S7HE ok

Table 5. Comparison of GHGs emission quantity by

Table 7. Evaluation of GHGs change of DI-Water
System after applying Re R/O system

power consumption before/after applying Re o Change of GHGs after Applying Re R/O
R/O system Division System (kg-COy)

Division GHGs Emission Quantity (kg-CO;) Period Case | Casell Variation
Period Before After Variation (Power) (Water) (Case 1 -11)

9 15,264.00 16,392.52 Al1,128.52 ? 1,128.52 77754 435098

10 16,112.00 17,256.42 Al,144.42 2017 10 1144.42 879.80 A264.62

2017 11 16,112.00 17,336.09 A1,224.09 1 1,224.09 909.68 A31441
12 16,536.00 18,195.88 A1,659.88 12 1,659.88 1,02920 463068

1 17,384.00 18,978.83 A1,594.83 2018 ! 1,594.83 1,055.76 A539.07

2018 2 15,264.00 16,486.65 A1,222.65 2 1,222.65 839.88 A362.77
Avg. 16,112.00 17.441.06 A1329.06 Ave 132907 21864 AdI043
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Table 8. Comparison of design capacity and operation
capacity before/after improvement in Re R/O

system
GHG (ke-COy)
Division Case | Casell Rate
(Power) (Water) (Case | -11)
Design Capacity 1831.68 1553.76 A277.92

Operation Capacity | 309 o7 | 91364 A410.43

(Before)
Operation Capacity | o) o, 918.64 Ww254.10

(After)
Re R/O System?] 4941 R/O F&FF+ 23

E AgtAFA el 4735 5, Feed HEZR Eoj&e{A
nlo] 22 FE(Micro Filter : 1mmE AX $ High
Pressure H3Z2] 3 S 2 Re R/O Membrane &2 Y%
o} o] RO E5F AATALY FAYE 2=
< FRP 72EE AES WHHSTIH $e vlo]a=
ZE] o] ARB-oH|7} GloJ A Al ¥ 31, wpebA Feed HZo
AA7} 7Fssteh ool whel DI-Water System®] &
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o ATk

3.4 HE2EAM AHqn}

Re R/O System A& @2 TF5%
e H)E Aol g3 3 Ak
gl gk Al 2, skl 91X
froll 2 H$ wETF A s Tl
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Table 9. Reduction cost of city water and sewerage
after applying Re R/O System

City Water | City Water Sewerage Sewerage Cost
Division COSF COSt. COSt. Exemption
Reduction Exemption Reduction (KRW)
(KRW) (KRW) (KRW)
9 2,995,310 1,005,950 1,826,760 365,352
20 10 3,397,250 1,140,651 2,067,000 413,400
171 11 | 3514700 | 1,180,012 | 2,137,200 427,440
12 | 3984500 | 1337454 | 2,418,000 483,600
20 1 4,088,900 1,372,441 2,480,400 496,080
18 2 3,536,350 1,179,631 2,020,200 455,840
Avg. 3,586,168 1,202,690 2,158,260 440,285
Total 7,387,403
3.5 &2 olE Zut
Re R/O System®] 7} A= Q13 A7]4Ql S 9]
w3hE shebsta e SAste] AT ARE 7]
woz AN S BEea, o Fa 4F 24, s
, 101 59 2407k wstae] tidh aakE A8tk
351 2ATIA S W HUY oS
3.5.1.1 Re R/IO 247k pA A o5
Fig. 4= Re R/O System4 Agol g 247 A T
4 A7k fate] 4o o2 An2A Re RIO €2
Phe A ARGl Bd 4NN R AF gl

0.9989=2 Arggo] uj$-
Fig. 52 A7+7]7F2] Re R/
T8l Aol 23] (Fig. 4)° ggsle] & 233,
53z 1033 Aa) o= & AzzA] ZH oF 282,931
kg-CO,, 1,746,740 kg-CO,, 6,958,193 ke-CO, w2
etk

F}O

A7k A A

6,000
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4,000
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& & ©
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Fig. 4. Regression line equation for accumulated GHGs
reduction quantity of Re R/O System
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