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ABSTRACT

In this study, the CO, emission coefficient is calculated for molding SRF (Solid Refuse Fuel) produced in Korea, and the
difference between season and region of net heat generation by molding SRF was calculated statistically to determine whether
to consider it when calculating the emission coefficient. In addition, the uncertainty of the calculated CO, emission coefficient
was calculated, and reliability assessment was carried out.

The net heat generation of molded SRF was 30.03 MJ/kg, and the CO, emission coefficient was 81.644 kg CO,/GJ. The
2006 IPCC G/L CO, emission coefficient for urban waste (for fuel) was 91.700 kgCO,/GJ, and Korea's CO, emission
coefficient for bituminous coal was 95.300 kgCO,/GJ, which differed by 0.89 times and 0.85 times, respectively. In addition,
the uncertainty range (95% confidence level) of the modulus of SRF CO, emissions was -8.83% to +8.95%.

The seasonal and regional characteristics of SRF low-latency heat flux were analyzed using the Kruskal-Wallis test, a
nonparametric analysis method. Seasonal net heat generation showed a significance probability less than 0.05, indicating that

it would not be affected by calculation of emission coefficients.
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Fig. 1. Process of the Monte Carlo simulation for estimating the

uncertainty of the CO, emission factor
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Table 3. Comparison of CO, emission factor with
result of this study
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Table 1. Carbon content of modified SRF

Dry
carbon content
(%)

Total moisture

Classification %)

As received
carbon content
(%)

Modified SRF 70.19 4.68 66.89
SD 5.74 3.65 5.48
TS, AA=RE g2 49 SRFQ QIpAeTd
Fol Bagt2 30.03 MI/kgo = UEREOH, 2] (4)E ©]

83510] CO, HiEAISLE 81.644 kgCO/GIC.2 YEFT]

Table 2. Net calorific value and CO, emission factor

of molded SRF

CO,
. . emission Difference
Classification Fuel factor (A or BIC)
(kgCO,/GJ)
Municipal
IPCC 2006 G/L Wastes
(Tier 1) (A) (non-biomass 91.700 112
fraction)
National calorific Other
value of Korea Bituminous 95.300 1.16
(Tier 2) (B) Coal
Molded SRF (C) Molded SRF 81.644

3.2. 48 SRF CO, iS40 S8t

B Ao AFG3t A3 SRF CO, Bi&ASE 27t
E2 YHE o]gsto] B E Aottt B8 A
A3}, Fig. 204 H+= Bke} o] Lognornal £X25 LEHH
o CO, HiEATY BT HAY% 4Fw)= -8.83
% ~+8.95%2 2 UFERIT}. o] 2006 IPCC G/LOJA] AA]
stal U= ZAHVE gaHiEAS A/sigie s At
At B3n WL -1540%~17.22%2.82, 2 19

Classification Net calorific value | CO, emission factor
MlJ/kg) (kgCO,/GJ)
Molded SRF 30.02 81.644
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Fig. 2. Uncertainty analysis result of CO, carbon
emission factor
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Table 6. Kruskal-Wallis test result of seasonal net
calorific value of molded SRF

omladZko o= 3o 2} =71 EHZ MALE] = 3L Hypothesis
;q‘lq = =20 O:] = é ] 7]' o =-1- &= Eoﬂ o \J‘—QL xﬂﬁ' Null hypothesis yP Sig. Result
o] 7P @2 AL UERT test
The average .
Molded | distribution of Kruskal Retain the
Table 4. Characteristics of seasonal net calorific value olced | distribution of- S 0675 | null
SRF |low-level calories by Wallis .
of molded SRF . hypothesis
season 1S the same.
Unit: kcal/kg)
Classification Spring Summer Fall Winter
Min 4,170 3,510 3,830 4,090
Max 9,330 9,210 9,400 9,820 3.3.2. Y SRFe HIE XodgExd &4
Mean 7,060 7,267 7,184 7,171
; ; J ’ B o A ol2a] Aojutddeke y]Zzoz Poiy
Standard Deviation| 1,318 1,438 1,528 1,340 Ljoj] L‘ T tj o Elol; ot ; =
A A1 5] A A o] ya
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Table 5. Normality test result of seasonal net calorific
value of molded SRF

Shapiro-Wilk
Classification Statistic sz;i:l | Olf)f Sig.
Spring 0.943 58 0.009
Summer 0.932 58 0.003
Fall 0.920 54 0.001
Winter 0.954 56 0.031

E48E
E4< Table 79 Yetfigich A9E 3 SRF AL
IF AN 2, FEHEO Hit AYTEFE 6,963
keal/kgo]™, HAZE 4,320 kcal/kg, gt 9,210 keal/kg,
HEHA} 1,358 keal/kg® UEPEIL, FEH Bt AL
22 6,133 keal/kg, FAZE 3,830 keal/kg, HThgE 9,380
kcal/lkg, EEFHA} 2,094 kcal/kg® LFEFGETEH

3dY B AULIFL 7.212kealkg, HA2Fh
4,620 keal/kg, ZHZE 9,380 kcalkg, EZFHA 1,135
kealkg®, A2t ot AT DHL 6,963 kealkg, 4
Zr 4,540 keal/kg, X7 9,650 kealkg, EFHA} 1,543
keallkg® YRS, AAA B AYTIEZFS 7,677
kcal/kg, #AFk 3,510 keal/kg, gk 9,820 kcal/kg, HE
HA} 1,132 keal/lkgZ  LERGT

A 43 SRFY B AFEIHFS FAHAA
Az AFol 7,677 kealkg® 7HE =4 UEHRIL 5
oA Az AEo] 7,212 kealkg, AHT} Sk
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Table 7. Characteristics of regional net calorific value
of molded SRF

(Unit: kcal/kg)
P . Chung
Classification | Metropolitan | Gangwon Jeolla |Gyeongsang
cheong
Min 4,320 3,830 | 4,620 | 4,540 3,510
Max 9,210 9,380 | 9,380 | 9,650 9,820
Standard
. 1,358 2,094 1,135 | 1,543 1,132
Deviation
Mean 6,963 6,133 7,212 | 6,963 7,677

/4% SRFQ| A Id o] thet Shapiro-Wilk 778 At
£ Table 89 YEFNQIT}. Shapiro-Wilkdd A} £,
29, WY, AAE9] $eleE(p-value)o] 005k}
27 et wAFREAS & 5 AU

ol= Y 49 SRF AFAFY AALEF= 4
Aoz FASHH H|EpH g og FEAMsjof gtk
AL ofulgitt.

Table 8. Normality test result of regional net calorific
value of molded SRF

Shapiro-Wilk

Classification Degrees of
Statistic Sig.

Freedom, Df
Metropolitan 0.947 71 0.005
Gangwon 0.785 16 0.002
Chungcheong 0.979 46 0.568
Jeolla 0.902 34 0.005
Gyeongsang 0.915 59 0.001

A8 49 SRF JYABC] A9gde A4ust uA
T EXxo|= g, v HFHEQl Kruskal-Wallisd g o]
S19.00, ZTHE Table 90 LERygich, £42, gols
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=42 1T Bt UL FAT 5 A

i)

Journal of Climate Change Research 2021, Vol. 12, No. 4

. ZkMO|

- Ol - Mol

Table 9. Kruskal-Wallis test result of regional net
calorific value of molded SRF

Null hypothesis Hypothesis test| Sig. Result

The average

o Reject the
Molded | distribution of .
. Kruskal-Wallis | 0.018 | null
SRF |low-level calories by .
hypothesis

area is the same.
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