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Air Pollutant Reduction Effect on Road Mobility in Hydrogen Economy Era
JUNGHWA KIM'

Department of Urban and Transportation Engineering, Kyonggi University, 154-42 Gwanggyosan-ro, Yeongtong-gu, Suwon
16227, Korea

TCorresponding author :
junghwa.kim@kyonggi.ac.kr Abstract >> This study evaluated the effect of improving the atmospheric environ-

. ment based on the premise that the supply of hydrogen fuel cell vehicles (HFCV)
zi\izgzd ig gzzzmzz: zgzg will be achieved as many as the number of vehicles presented in the hydrogen
Accepted 30 December, 2020 ~ €COnomy activation roadmap announced by the Korean government in January

2019. The HFCV supply target (2.7 million passenger cars) suggested in the hy-
drogen economy revitalization roadmap was logically allocated to the five major
metropolitan areas in Korea. Air pollution damage costs by region were calcu-
lated by reflecting the basic unit of damage cost to the estimated air pollutant
emissions. As a result, it was confirmed that the benefits per unit of some cities
in Gyeonggi-do were derived more than major cities in the metropolitan area.
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Table 1. Number of registered vehicles by region (Feb, 2020)

R Num. 9f vehicle Rate
registered (%)
Seoul 2,671,522 13.89

Busan 1,156,385 6.01
Dae-gu 996,614 5.18
Incheon 1,384,589 7.20
Gwangju 562,449 2.92
Daejeon 565,217 2.94
Ulsan 477,325 2.48
Gyeonggi-do 4,752,598 24.70
Gangwon-do 596,868 3.10
Chungcheongbuk-do 648,060 3.37
Chungcheongnam-do 852,535 443
Jeollabuk do 707,683 3.68
Jeollanam-do 771,582 4.01
Gyeongsangbuk-do 1,075,772 5.59
Gyeongsangnam-do 1,373,420 7.14
Jeju Island 500,959 2.60

Table 2. Hydrogen electric vehicle distribution result

(unit: veh)
Regions Number .of 51‘1Pp11es in | Total supply
major cities number
. Seoul (423,575),
Metropolitan area Tncheon (187,176) 1,257,697
Daejeon-Sejong Daejeon (87,340), 171.035
metropolitan area | Sejong City (14,891) ’
Dacgu metropolitan) 1 o (152,943) 226,297
area
Busan-Ulsan Busan (171,290),
metropolitan area Ulsan (68,665) 373,605
Gwangju Gwangju (83,071) 102,098

metropolitan area
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Fig. 1. Number of HFCV supplied in study area (based on gov-
ernment plan)

Vol. 31, No. 6, December 2020

of Aol Itz AETHE Alkee A (20404
7% AR A3 17475 ot SR BT
2Ego] aheh HFCVE] Ho] o|fojaths Aut
2o B Q00¥ 7% BRAE A 14728 o,
HFCV 2755 thhel whe} 25 7]20) of7] 098

&2 AbEshlch

@

a

P =N AR A o5

A7IM, P, =7 o9 Ed el T THF
H

Table 4= 7} ALfel. ¥ Bhajels Zjago] )
she 7l e e

th o1& Sl Al 2/t

o] 7| &AL CO 9905 kg, NOX 4854} kg,
SOX 1.849F kg, PM 2.94} kg, HC, 2545 kgo| A7+

He AR 2RI 4 Uit

4.2 U7IQHST WEY X AEIF B ME

ABE 2R DS ZEY 20 et A
i )9 9B & HiEgel L@ 8 uof)
§ UD9IE Hg3tol 1A A WIS A
BHFCV7} Ie) S48 u) s AL5a wele
Axtstsict

Table 3. Unit emissions of automobile air pollutants
(unit: kg/pcu/year)
Air pollutants CO | NOx | SOx | PM HC
Unit emissions | 3.565 | 1.762 | 0.007 | 0.011 | 0.922

Table 4. Pollutant emissions according to study scenario
(unit: 1,000 ton/year)
Air pollutants CO | NOx | SOx | PM HC
Scenario A 623 | 30.8 | 0.11 0.18 16.1
Scenario B 524 | 259 | 0.10 | 0.16 | 13.6
A-B 9.9 49 0.02 | 0.03 2.5
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Table 7. Benefits of reducing air pollutant emissions by region
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Table 5. Air pollutant unit social cost and reduction benefits mefropofitan area cjong (10-47)
(unit: won/kg, 100 million won/year) Dacgumetropolitan| 1 1 (153.49) 201.20
area
Pollutants | CO NOx SOx PM HC
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Fig. 2. Benefits of reducing air pollutant emissions by region
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