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Abstract. This study was carried out to collect gas emitted from agricultural heaters using kerosene and to identify the
emission concentration of carbon dioxide according to the age of agricultural heating machine. As a result of the linear
regression analysis, the carbon dioxide emissions according to the year of agricultural heating machine are R* = 0.84,
which follows y =26.99x+721.98. Distributed analysis was classified into three groups according to the age of agricultural
heating machine. As a result of the distributed analysis, it was 2.196x10™3, which was smaller than the 0.05 probability
set for the analysis, which means that there is a difference in at least one group. As a result, the age of the agriculture
machine was divided into three groups and the difference between groups was tested. A statistical analysis result was
derived that there was a difference in the emission concentration of carbon dioxide according to the age of agricultural
heating machine. It is thought that it can be used to investigate greenhouse gas emissions by investigating the amount of
carbon dioxide generated by agricultural heaters in the agricultural field of Korea.
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Table 1. Specifications of the agricultural heating machine.

Burner nozzle injection
pressure

Blower motor power

Heating capacity consumption

180,000 kcal/hr 10—11 kg/em® 450 W

Table 2. Specifications of the gas collecting machine.

Item Specification
Size 517 x 433 x 220 mm
Weight 5.0 kg
Collection capacity 1-10 L
Internal battery 84V /29 Ah
Gas temperature range 0—40°C

Gas pressure range 1+0.2 atm
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Fig. 2. Gas chromatography machine.
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Table 3. Components of gas chromatography machine.

Item Specification
Detector PDHID
Target ingredient CO,
Packing material Carbogen
Column Materials UltiMetal
O.D. x length 1/8 x1.83 m
Carrier gas He
Flow rate Carrier 60 mL/min
Temperature Oven soc
Detector 350°C
Loop 2 mL
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Fig. 3. Box plot of CO, concentration according to the age of the
agricultural heating machine.
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Fig. 4. CO, concentration over the age of the agriculture heating
machine.
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Test Degree of freedom 1 Degree of freedom 2 Significance probability
Average 69 0.976

Median 69 0.959

Cutting average 69 0.977

Table 5. ANOVA of groups by age of the agricultural machine.

Target Degree of freedom F value Significance probability
Between groups 2 45.802 2.1961 x 10"
Within group 69 - -

Total 71 - -

Table 6. Multiple comparisons of result according to Scheffe test.

95% confidence interval

Group 1 (year) Group 2 (year) Mean difference Significance probability — —

Lower limit Upper limit

<5 5<x<10 —143.208 3.0513 x 10 —192.512 —93.904
>10 —230.333 43692 % 10" —279.637 —181.029

5<x<10 <5 143.208 3.0513 x 10° 93.904 192.512
>10 —87.125 0.000183 —136.429 —37.821
>10 <5 230.333 43692 % 10" 181.029 279.637
5<x<10 87.125 0.000183 37.821 136.429

194 Journal of Bio-Environment Control, Vol. 32, No. 3, 2023



UL Y71 AR

&)

oA ® & 75 5001 s UL W71 o] I
= iiEERs ol Jﬂ 29 & 7} TRt AE g
Aot @A 5 2okl A F7 1AM A= wiE A
F==7t OﬂLVH SACIA Bl AR AR a2
U2 7|2 wiE Ao o Ty o] g2 Aavls W AR 4
Hlof] Biste] B2 59 2ok MiEAleE HaksHA] 251
wel] 71+ mE AR AW 4 8l AVE e 19
HE & As g3l 71AEe AL ?1 Az mEAsE A
b ok -2t i*‘ﬂ ARG mabA o 2 A
202 PoEv, 5 AF= WO P gl e
gt s} 71719 OWQ 4 3 wetef] oigt
A7y 2 2l ow AdE: oA | -euEke] &
el SRS RS AT flete] Al
A& 719 olreea WS B
E}ﬂ At ool upeh 2 Ae] Ak 5
A71A ] A7 E BiETF Z2Afell 7124k
A0 gy

ﬂl

ol of,
ot mO"

oY ‘1)‘1
F

o)
fo yo
off fto

Lﬁjmlx
T W
o 1o
xR

o 2
ofF

Ayl

%
e N
to
\IrO
Nl

oo 19
- R
03".,31
ot
H‘

il
4
;:O

1

EOPF °l=0

A
o

©Q 1o

F

]

o
flo ©

.

7)o A viE =7
25 5L, F Y-8 719 AR d2of whE o)Akl
o) MjE s s Tetelia) |9 AE 57
ﬁﬂ& 359 7] o] Q1ajo] w2 o] Alsfeka o] wiE ke
= 0.84 2 y = 26.99x+721.98 9] 2] él:m Upehge).
2% 7]9) 14 gl4o] w4 DO ERsiel &
Seoel oItk SARLA S i AT B4 219
085 0.05 o} 22 2.1961 %107 0. &2 Ehte.
o] = 3 TFolA Aol 7} Lehdths A ofnet
AtollM = T H-& 719 7124 vlE s =) At
2L} 71719 AR AR} At glo] 53-8 71 2]
IS arEsto] sjE7EA HlolHE 318kt 7]
el Ao Al ek s wel ol o
.2 BEEw gofe] ¥i4:0] 747 ot
R(support vector regression) 7|9Fe] A& 3] A S
IAJste] 5918 \i7]0] o Ataleb Hlo]elt- 2417k
P woto] B2 2HEE7} ol A0 o), 35
Fol A t% ARSI Hloele] 471 wAlS wet the
O HIEE 71 AT £ AT 4 Qloka whekEck. of
A% Sefuiete] 159 ol S12 SAkA Al &
R317] gisto] 1478 1571419 5918 7] o] sk
WA ets] mhotale] LAk uhE e Aale] 283 4=
S Zl o7 FrtEc)

&
&

do ﬂllo

15

o
o

N N o @ g ogx
lo N o e o
E: rr
1z _IN
ofr

rﬂ mE flo & S
m>~ c/) é

StAZXASHS|X|, HM32H X35 2023

AAlel) W oliisheks MiEsE vl

F7h A 7k EA, HAHEA, 2L, FmnkE e

o], 37154
A A
R DEEET B P)
o)g719le] AntEgrhA a7 RS A E A EARIe] %)

A Hlo} ATLEI9L(421040-04), 1 ATEL 5 21TH
ATAIATTAY: o7 B SA7A 2 ag
M| L, AT 5 PI015098) 2] 2] $lo]] 2Ja of
=o0j71 A9,

Literature Cited

BaeJ.T., and J.S. Park 2022, Numerical study on the performance
and emission characteristics of small compression ignition
engine fueled with diesel-ammonia blend. Trans Korean Soc
Automot Eng 30:723-729. (in Korean) doi:10.7467/KSAE.2
022.30.9.723

Gang S.G., and J.W. Jung 2022, Increase of CO; injection ratio
using surfactants based on the micromodel experiment. J
Korean Geo-Environ Soc 23:55-61. (in Korean) doi:10.144
81/jkges.2022.23.12.55

Heo S.J. 2006, [Statistics] Analysis of variance (ANOVA).
Exam Res 33:329-331. (in Korean)

Hong Y.J., C.S. Cho, S.M. Kang, H.K. Yun, and E.C. Jeon
2016, Temporal variability of CH4 gas concentration
collected in sampling bag. J Clim Chang Res 7:477-484. (in
Korean) doi:10.15531/KSCCR.2016.7.4.477

Intergovernmental Panel on Climate Change (IPCC) 2006, 2006
IPCC guidelines for national greenhouse gas inventory. 2: E
nergy.

Jeon Y.J.,J.Y. Woo, H.S. Lee, and E.C. Jeon 2019, A comparative
study of CH, emission factor of combined cycle power plant
by sampling method. J Clim Chang Res 10:213-219. (in
Korean) doi:10.15531/KSCCR.2019.10.3.213

Jeong HK., Y.J. Kim, and H.J. Lee 2016, Strategy for vitalizing
low-carbon emission agriculture adapted to new climate
regime. Policy Research Report, Korea Rural Economic
Institute, Naju, Korea, pp 17-25. (in Korean)

Jeong J.H., J.Y. Roh, H.S. Lee, and E.C. Jeon 2019, Development
of non-CO, emission factor of wood chip fired fluidized bed
combustion. J Clim Chang Res 10:221-226. (in Korean) doi:
10.15531/KSCCR.2019.10.3.221

Kang S.M., J.Y. Roh, C.S. Cho, H.S. Lee, and E.C. Jeon 2019,
Analysis of factors for emission change in the waste incine-
ration sector caused by change of guidance in the greenhouse
gas emissions estimate method. J Clim Chang Res 10:35-46.
(in Korean) doi:10.15531/KSCCR.2019.10.1.35

195



A

flo

Kil K.H., M.H. Lee, and J.D. Chung 2023, A study on the
performance, exhaust emissions and corrosion characteristics
of marine engines by the application of bio-fuel oils. Trans
Korean Soc Mech Eng B 47:35-43. (in Korean) doi:10.3795/
KSME-B.2023.47.1.035

Kim D.Y., and K.S. Seo 2015, Comparison of linear and
nonlinear regressions and elements analysis for wind speed
prediction. J Korean Inst Intell Sys 25:477-482. (in Korean)
doi:10.5391/JKI1S.2015.25.5.477

Kim H.J., M.J. Yeo, Y.P. Kim, G.W. Jang, W.G. Shin, M.H.
Lee, and H.W. Choi 2013, Comparison of the CO, emission
estimation methods in a LNG power plant based on the mass
balance approach. J Clim Chang Res 4:235-244. (in Korean)

KimJ.B., S.C. Oh, and K.S. Seo 2016, Comparison of MLR and
SVR based linear and nonlinear regressions: compensation
for wind speed prediction. Trans Korean Inst Electr Eng
65:851-856. (in Korean) doi:10.5370/KIEE.2016.65.5.851

Kim N.E., S.W. Hwang, B.E. Moon, K.M. Choi, Y.J. Kim, D.C.
Seo, and H.T. Kim 2021, Comparison of carbon dioxide
emission according to the year of use of the grain dryer. J
Agric Life Sci 55:113-120. (in Korean) doi:10.14397/jals.
2021.55.4.113

196

AR - dAE

HEH

Koo G.S., H.J. Baek, W.T. Kwon, and K.O. Boo 2005, Vertical
distribution of temperature changes in future projections
under [IPCC SRES A2 and B2 scenarios. Asia-Pac J Atmos
Sci 41:1077-1088. (in Korean)

Korean Statistical Information Service (KOSIS) 2021a, Facility
greenhouse heating method. http://kosis.kr/. Accessed 10
November 2022 (in Korean)

Korean Statistical Information Service (KOSIS) 2021b,
Heating status among facility vegetable greenhouse status.
http://kosis.kr/. Accessed 10 November 2022 (in Korean)

Lee H.J., S.J. Kim, R.Y. Park, S.S. Lee, H.H. Cho, and Y.G.
Won 2022, Efficiency improvement of the hearing test
procedure using linear regression. J Digit Contents Soc
23:2489-2496. (in Korean) doi:10.9728/dcs.2022.23.12.2489

Lee K.J. 2015, A Graphical representation of the results from
post-hoc analyses. J Korean Data Anal Soc 17:739-748. (in
Korean)

Song H.D., J.H. Hong, Y.S. Um, S.B. Lee, D.G. Kim, and J.S.
Kim 2007, A study on the estimation of emission factors for
greenhouse gas (CO,) in cement industry. J Korean Soc Atmos
Environ 23:158-168. (in Korean) doi:10.5572/KOSAE.2007.
23.2.158

Journal of Bio-Environment Control, Vol. 32, No. 3, 2023





