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Abstract : In this study, traditional treatment scenario of food wastes that collected and transported food waste is recycled in
large treatment facilities and suggested treatment scenario of onsite zero discharge system that food waste is treated in housing
complex were supposed. The scenarios were compared and analyzed by capital expenditure, oil consumption, CO, emission quantity,
operating expenditure and management expenses. The capital expenditure, oil consumption and CO, emission quantity of small
scale dispersion dealing method is the lowest compared to traditional treatment method. As a results, it is possible to obtain the
effect that operating expenditure was reduced by 91% and management expenses was reduced by 40% with suggested treatment
method. The treatment method that have low capital expenditure is tend to lower oil consumption and CO, emission quantity. The
small scale dispersion dealing method have the lowest capital expenditure, oil consumption and CO, emission quantity and the linked
method with sewage treatment have the highest expenditure and CO, emission quantity. Eventually, the optimal model of onsite zero
discharge system in housing complex is small scale dispersion dealing method.
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Table 1. Basic unit setting of capital expenditure by treatment
method of food waste

Table 2. Basic unit setting of annual oil consumption by treat-
ment method of food waste”

Unit of capital

Classification expenditure
(won/ton)
Collection vehicle (1 ton) 200,000,000
~ Collection and transportation costs 32,077
Collection Automatic collecti ihod usi )
vehicle® yoma ic collection method using conveying 600,000,000
pipe
Total 800,032,077
Anaerobic digestion plant 250,000,000
Bio- Fermentation -extinction plant 200,000,000
treatment Biogas/fuel facilities 250,000,000
and en- ot it
Intermediate/final treatment facilities (compos-
. s 7)
ergization” ting feed. incineration) 700,000,000
Total 1,400,000,000
Disposer (2,474,000 won/kg, 1 household)  2,474,000,000
Sewage- .
wastewater Sewage - waste water treatment and pipe fa- 473.000.000
treatment® cilities (473,000 won/kg, 1 household) B
Total 2,947,000,000
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Classification Unit of annual oil consumption

- Collection vehicle (1 ton): mileage 15 km/L
(diesel)

- 30 km per day, 300 days operation

- Diesel 1 L=0,000901 TOE

- 1,124 MJ per ton (incineration) consumption
- 312 kWh/day (incineration) consumption
- 300 days operation, 1 kWh=0,00023 TOE

- Air blower 110 kWh/day consumption
- 1.25 air blower per ton, 300 days operation

Collection vehicle

Intermediate/final treat-
ment facilities (composting,
feed, incineration)

Automatic collection method
using conveying pipe

- 725 MJ per ton consumption

A bi
) i er;?gr? I;m - 201 kWh/day consumption
Bio-  clgestoN PNt . 304 Gays operation, 1 KWh=0,00023 TOE
treatment
and en- - 100 kg equipment, distributed installation
ergization Fermentation- 10 equipments

- 100 kg equipment: 10 kWh/day consumption
- 300 days operation, 1 kWh=0.00023 TOE

- Disposer: installed one per household
(1 kg treatment per disposer)
Sewage- - 0,726 kWh/day consumption
waste - 300 days operation, 1 kWh=0.00023 TOE

water  Sewage-waste
treatment water treatment
facilities (aerobic

digestion)

extinction plant

Disposer

- 428 MJ per ton consumption
- 134 KWh/day consumption
- 300 days operation, 1 kWh=0,00023 TOE
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Table 3. Basic unit setting of CO., emission quantity by treat-
ment method of food waste'”

Classification Unit of CO, emission quantity

- Collection vehicle (1 ton): mileage 15 km/L
(diesel)

- 30 km per day, 300 days operation

- Diesel 1 L=0,00258 tCO;

Collection vehicle

- 1,124 MJ per ton (incineration) consump-
tion

- 312 kWh/day (incineration) consumption

- 300 days operation, 1 kWh=0,00047 tCO,

Intermediate/final treatment
facilities (composting,
feed, incineration)

Automatic collection method
using conveying pipe

- Air blower 110 kWh/day consumption
- 1,25 air blower per ton, 300 days operation

- 725 MJ per ton consumption

diAensatliirr?bll(;nt - 201 kWh/day consumption
Bio- 9 P - 300 days operation, 1 KWh=0.00047 tCO»
treatment/ - 100 kg equipment, distributed installation

energization  Fermentation -
extinction plant

10 equipments
- 100 kg equipment: 10 KWh/day consumption
- 300 days operation, 1 KWh=0,00047 tCO.

- Disposer: installed one per household
(1 kg treatment per disposer)

Disposer - 0,726 kWh/day consumption

Sewage- - 300 days operation, 1 kWh=0,00047 tCO,
waste water S

treatment  SeWwage-waste 428 MJ per ton consumption

water treatment .

facilties (agrobic - 134 kWh/day consumption

o - 300 days operation, 1 kWh=0,00047 tCO.
digestion)
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Table 4. Operating expenditure setting of treatment method of
food waste

Classification Operating expenditure

32,077 won/ton

Collection vehicle

Intermediate treatment facilities

(anaerobic, aerobic digestion) 125,372 won/ton

Traditional

treatment  Effectiveness of intermediate 0
thod” it 80%
me treatment facilities

Final treatment facilities

(composting, feed, incineration) 1,051,468 won/ton

Fermentation - extinction plant

operation (electricity costs) 80,070 won/ton

Zero house  Effectiveness of fermentation 90%
0

method™ extinction plant
Collection vehicle 32,077 won/ton

Food waste by-product (compost) 100 won/kg

Tk FAAEAIEAAN SAEREY S 29 12537249, 2
FTAHEA A= SAEFAVE 29 1,051.468 0% A
Sfckn AAstact”

e, SA=REvlE ga - A AR M= @

oA Qoixl SABFIHIIE 100 kg A2 o4 B}
T A 6.2 kWhrt 2R E= Ha ehste] & 24
H7]= Aelofl= 30,070¢°] ATkl 71gstgln).
A A718)L-& 1 kWh & 485¢ 02 A5ttt g -
A= SAERE =Rl A 90% 1ol
HEAoR wu LWEhs HEe SAERIE B
WOISF FAsA 483051t

Eoh WAEE HT FARES FHR 2L, HEALt
o2RE ol 59 e 19999 RE] AFE o] & Hrel
AlE A AR WEoll whet #7713 wlRe] A9 20 ke/2Eo]
2,00099-S 1Hslo] EH] 1 kg & 100902 A4S

ol
>

N of oot

ﬁm{n

oﬂ_\ﬂ
fo & B

3. Zn Y o

3.1. SAERHYIS M2t AAY Mo H2 F3}
2
3.1.1. Z7| EXHH| 22| H|un EAM
3111 A A
SAERE B AesA RN 27] ERol &4
25718 SR, FIHFA ] Ae] Wasit Fig.

3o bl AAE AFeAAgAlA 5T 1,0004H
oA WA= sF SAEFAVE 155 As] S
Ae FHEFHA7IE #ASEAE 18 EY 1Y %L%lﬂlﬂ
29 93 SRS #7ANE 32,0779 2|1

2 % 99 Qo) /\35]1;}7

SURE o] &7 A AL, AFga7, {/ﬁz—ﬂal*l
do] Fasttt Fig. 3o vt ZA " A-s3 k2 o A
& L000A oA LA E = sHF FAEFIH 7= 1
== A 3P7l AalMe FH=FH7IE AHsHsAIE A
Aulg 69 o, #ASEAE 1E EY It 48 29

A =2 ]%'n‘}“ﬂ S7]-gube]g 32,0779 12|al 3V
FHFAAL v 79 o2 F 159 o] 28 HHkaL o
ZHrh

313, AE RS A

SHBRIA/B AFASH YA 27] Fpo
L HTRE olge ABASAIY, W74 U ol
Fhessh o u)zh @ asiy Fig. 30] Uehl AR A%
RS A A BEEE 10004 ol A A EE 5
SAERIAIE 122 A dslAe

1r

SAERE

, 357

CHEHEZ 2 atE|x| | ®I38A M7 20164 72 |



J. Korean Soc. Environ. Eng.
- REF - dioly| - 2ol

Linked way with sewage treatment F 24.7
Small scale dispersion dealing way h 4.5
Automatic collection dealing way _ 11.0

Automatic collection way

Collection vehicle way

20

m Collection vehicle
4.7 31.9

M Intermediate/final treatment

W Automactic collection

M Anaerobic digestion facilities

W Additional facilities

M Fermentation extinction facilities
Disposer
Sewage, waste water treatment &

pipe facilities

30 40

Capital expenditure (1 hundred million)

Fig. 3. Comparison of capital expenditure by treatment method of food waste,

g RS AMEE 69 9 BroleAe W ouAst A
M9l 71484 2.59) 9, Hho]orba Bojn] 259 goz
% 119 o] £09ThT AZHch 71 Al
A 27) EAulge] 99 Yo =5 Avto] ulmstelA
AREsIA e ale] Aeja oz 2e) (% 22%) S7hEI)
oha & 4 itk B, 712 AEshEAle] 27] £Au]7}
159 WO, olef M o 4ol Ak 210l
g o gleh. B ACke AR sk e
28 ol g3t AEYsA e B oz

o mglo] Fesira LA,

301,14, ATFEEA a4

SAERIHINE SR BAH LA AL 27] EA0

SAERIIE A85787] dge WE - £ of

3 7hw upo] 2ol X8 AlsElo] Hastt. Fig. 30
%?E—'i 1,000 4] ch

AAY AHESH Ao A
DS SIF G BRI IS LEE Aelol] ol
o070l WE - AUG 08T AR AR
M6 29 9, vhol 9 AR RejAu] 2.59]
459 o] 28 Ecky =gk 71E HF7]

oA 7] £Apulgo] 90 02 cZH Aol ]
of agtmBAA o] 459 (e} 50%)0] HHES
G cm. s, 712 AEYsAle] 27 FAb

l% v e uf 10.59] (F 70%)0] T
T °‘E¥ aeeE Aok A ekl

23 AFs R stAAd el B qlzetrt
EJX]LP 71E FeTd Ao =9

3.1.1.5. A g AA A

SAERY7E A Y AAYR A 27] Exlof A
o s, eujerAd, F3, LA A4,
uol @ sk 28k e An|7} Haste). Fig. 3o el 2

A A LGN BEES L0004 H) 7 HAA 7]
35 SAERE 1ES Hejslr] AL g 2474

e FHoTHA7E 10004 AU G 2479 2
oulg AT R W eujH A 479 2, o

o Aol w2 vpole7hAst Rofjdu] 259 Yo F 32
o] glo] A HThI 2 Qlek 7]E HeAAl A 2
7] FApH o] 99 Yoz o&E Ante] wlastolA o
A QA o] AeE o R 239 A 2.60) F7HEIS)
ohal & 4 qlek 3, 71 ARsAehgale] 7] FApH|
F 159 oz, olsh nwaye o Mo 179 ¢
(gk 2.1do] S7HE AIE A5 = ok 2R Ak

| ouleAYAAAY B9 QTN ABA S| 2
§7hs s, 27 FARRE] Erha 24 E:

-

3.1.16. 7] BAHE F3EA

SAEFH7IE AegA ol tebA 27] FA488-2 Fig.
3014 FEH0.R uli LA AE A AL 7]
= AgshAETt 27] £ Re] of 27% A7
QAN 712 kAol vaiAE 27] Expugo] of
22% A5E ANZRE AFHZE 0]83 FEHEAA
o $7 et FEEE Ao] 29| felsitn B
EISIEk T 71 A vlaotel e
AL E]era] e 7] Exju|Lo] oF 50% A7k AES

ol ulmstol A el oF 0% 718 Ao, o
SURE o] g3 AFYSIAAY B Axeb} 254
O AR HAL 71 BEEE Bl melo] felstct

o C e emgRE AL A9 o
Yl AgHe S e Agobssh, 27] B4 Hfe] g
A =)

B E]Oh:]-

| Joumal of KSEE | Vol.38, No.7 | July, 2016



J. Korean Soc. Environ, Eng.
SAEFHY|Z ME2S FHEX| FF AlLz[2H H|E Y SEE0 24

=ra7lE AR, SYEFA R Ade] st Fig. 4
oA Uetd AAY g oA 3558 10004
oAA == FF AR = 15 A2 285=
AXE AFARE S, ANt 1.081 TOE, F3H2EA 2 A

A 21.528 TOER % 22.609 TOE7} 49 @thi o ==t

3.1.2.2. AR5k

SABFH/ B AFHHYA N 27
BRE o] 8T A AL, ASA, FHHEH A
o] Basteh. Fig 4o] trehdl HT AF YAl A
B9 10004 el A A E s BhE AR

2 ALsl] glaA] 2amle Atk 49, SR

2 215735414 9.488 TOE, 4
T 272 %A e A4 21.528 TOER %
Aagtha oEH

U el ot mx of

)

N o
T

wn O

SAEFAIR AFASH Y
L RS o83 AEASAA,
7}23} BojAdu]h Wasith Fig. o] Liek
ASPPA A BETE 10004 oA A 5
2 = A A 2aEE A7 Hfak
e, SASFH /B AEUSHAIA 9488 TOE, #7148

TOEZ % 23.357 TOE7} 2QEtt o =5
th 71E AR AR Aol Q1%E A AR 22,609 TOE
2 28 Fapo] vwstel ] AF WA= Falo] ez
©2 0.748 TOE(YF 3.3%) Z7FE AR 712 455134
3} v|wak w 7k AGAgeko] 31,556 TOER 8.199 TOE
(oF 26%) W48 ATE =T 4 k.

1>
o 2
N x

i
2
p=)

oo

cg (I

-,
N
d
rim

Linked way with sewage treatment

Small scale dispersion dealing way

23.36

Automatic collection dealing way

Automatic collection way 0.

Collection vehicle way 1. 22.61

I

1

31.56

&3k aqti vpo] Qo |23t AlAdlo] Zastt Fig. 49
uebd 2 Y gt BARA 2] WHAoA FEE 1,000
Aol A A== a5 SAEFH7E 182 A2shr] ¢
A 2o EE AZF ARAREEE SAEFEHVE TR
g AH] 6.9 TOER o5 Ht} 7|& AFeAgA oA o
7t AAHEEF 22.609 TOER ol &E Ao v|aste] At

Habx]g|ukAlo] At E o2 15709 TOE(F 69.5%) 7
Hotka & 4= gtk 39, 7]E A P4 g A
G ALg-EFo] 31.556 TOER o]} H| w3 wj% 24.656 TOE
(¢F 78.1%)°] 7tad AAg 5T 4 9k

3.1.2.5. 922 2] A A

SAEFHE epA G AATA A= 7] FApe] Al
il S EEA7], LA, F epA A,
Hpo] @ 7kAst Ko du|7t Fastet Fig. 4o vebd A A
g Quj AAMA A FFTE 1,000A ol A Y E =
3 FAERAVIE 185 AYsty] fJeiA 285 A
SAlgERS Zubo BH YY) 50.094 TOE, 2ujd #]g]
H] 9.246 TOEZE % 59.34 TOE7} 2 Q¥ il o 25}
& gAY A AZE AFAREEF 22,609 TOER o
© Azte] vjaste] @ufas AAAo] iAo R 36.731
TOE(°F 2.64f) F7He|glom 71 A5 shiA o] Azt 4
GAMgEET B w3t o= 31.556 TOER 27.784 TOE(F 1.9

= R I RESE S S K
o oF 8% 45H AWMEHE ASVRE ol§ A5
2 oo w¢jo] f-o]5te}

T BT B, 712 AR vmste]

O

SO SRS, 5934 1 i vence

M Intermediate/final treatment

W Automactic collection

M Anaerobic digestion facilities

M Fermentation extinction facilities

W Disposer

Sewage, waste water treatment & pipe
facilities

1 1 )

o

10 20 30

50 60 70

Annual oil consumption (TOE)

Fig. 4. Comparison of annual oil consumption by treatment method of food waste.
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