HZ BBt H11A H2¥(2002) pp.67~77

Assessment of Air Pollution and Estimation of Emission from
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Abstract

Air traffic increased 12% annually in Korea since 1988 after the Olympics, this rate is two
times than the rate of the world average. In order to accommodate fast growing aviation
demand, Incheon International Airport is operated at Yongjong Island since March, 2001. The
Incheon airport project will continue till 2020. After the final phase in 2020, Incheon
International Airport will handle 100 million passengers, 530,000 flights and 7 million tons of
cargo annually.

In this study, air pollution from aircraft and other sources are calculated and assessed in
Incheon International Airport area by EDMS(Emission and Dispersion Modeling System),
which is a combined emission and dispersion model for airport. EDMS could also be
considered power plant, incinerator and aircraft support equipment such as ground support
equipment, aerospace ground equipment, auxiliary power units. And EDMS is recommended
as preferred model for air quality assessment of the airport area by U.S. EPA.

The result of this study shows that NOx emission from aircraft and support utility is
estimated as 27,000 - 35,000 ton/yr and Namdong-Gu area in Incheon city is affected as 30 -60
ppb by the NOx emission from these sources in 2020, the final phase of Incheon international

airport construction.
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TIM;; = Time in mode for k, in minutes, for aircraft type j
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Table 1. Facility scale of Incheon International Airport
Classification First Phase (2001) Final Phase (2020)
Airfield area (1,000m?) 11,740 47 440
Airport Runway (m) 3,759 X 60 (2 lanes) 3,750 ~4,200 X 60(4 lanes)
irpo;
Passenger terminal(1 ,000m2) 357 1,120
Cargo terminal(1 000m?) 175 805
. Expressway 40.2km, 6~8 lanes 40.2km, 8 lanes
Transportation
Railway 57.3km double track
Community (1,000m?) 2,180 8,730
S 1 A Z 3 A}, 1999 (hitp://www airport.or kr/21st/Scale html)
Table 2. Emission factors of Aircraft Engine .
(unit : kg/hr)
Aircraft Engine Mode CO HC NOx SOx
Approach 4738 0.308 27478 1279
PW4056 Climb out 3.960 0.069 159.109 3752
B747-400
X 47] Take off 3710 0.506 236917 4.553
Taxi/Idle 16.369 1438 3.594 0.404
Approach 4.621 0.266 30.313 1.306
CF6-80A2 Climb out 0.302 0377 163.664 4.075
B767-300ER
x27] Take off 0.557 0372 265358 5016
Taxi/Idle 13.941 1.092 3513 0.399
Approach 4.128 0.079 7.862 0.531
CFM56-3C Climb out 2.635 0.132 38.737 1423
B737-400
Xx27] Take off 2.825 0.157 52111 1.695
Taxi/Idle 15.225 1.143 1518 0216
Approach 77571 4.651 31.518 1.652
GE90-85B Climb out 1.123 0.655 376.927 5054
B777-300
x27] Take off 0919 0919 597.283 6.201
Taxi/Idle 40.856 3294 6491 0.583
Approach 4616 0.344 28971 1.326
PW4158 Climb out 3.896 0.144 170981 3.896
A300-600R
x27] Take off 3.573 0.804 269.734 4.823
Taxi/Idle 15.944 1352 3.646 0410
Approach 4.822 0.287 32997 1.407
A330-300 CF6-80E1A2 Climb out 0323 0323 177885 4364
x27] Take off 0498 0.398 286.086 5.379
Taxi/Idle 14257 1.026 4.006 0443
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Table 3. Air pollutant emission from Aircraft in Incheon International Airport(2020)

(unit : ton/yr)

Aircraft Mode CO HC NOx SOx
Approach 734 46 4391 200
Climb out 261 13 13732 328
B7472 X%
g A Takeoff 80 13 6,653 127
e e Taxi/dle 15.961 1368 3619 409
Total 17,036 1,440 28395 1064
A h 1264 76 2.900 136
B747,B737, pprodc
Climb out 166 12 10,216 222
B767,B777,
Takeoff 50 10 5008 86
A300,A3302. 2 .
e e Taxi/Idle 12,540 1,046 2586 283
wes e Total 14021 1,144 20,710 727
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Table 4. Emission Factor of Aircraft Support Equipment. (unit : ke/hr)
MODEL , Operation co HC [ Nox [ SOx PM
Equipment NAME TIME (HR) KeLTO

Gasoline Baggage Tug 142 18.700 0312 0312 0.020 0.000
Diesel Water Truck 0.20 0.044 0.009 0.046 0.001 0.003
Diesel Transporter 0.17 0.037 0.007 0.039 0.001 0.003
A300 Diesel Lavatory Truck 033 0.074 0.015 0.077 0.002 0.006
BT Diesel Fuel Truck 0.58 0.105 0.032 0.289 0.006 0013
B767 Diesel Food Truck 0.58 0.172 0.034 0.180 0.005 0013
B777 Diesel Container Loader 1.53 0.339 0.067 0.354 0.009 0.026
DCIo Diesel Cabin Service 0.25 0.055 0.011 0.058 0.002 0.004
MD-11 Diesel Belt Loader 0.80 0072 0018 0.198 0.006 0013
TU-154 Diesel Airstart Unit 0.05 0.108 0.032 0297 0.007 0014
Diesel Airstart Transporter 0.05 0.010 0.002 0.011 0.000 0.001
Diesel Aircraft Tug Wide 0.13 0213 0.064 0.587 0.013 0.027
APU GTCP 660 (300 HP) 043 1467 0.047 0.904 0.000 0.000
o A 6.533 21.397 0.651 3352 0072 0.123
Gasoline Baggage Tug 142 18.700 0312 0312 0.020 0.000
A330 Diesel Lavatory Truck 0.33 0074 0015 0077 0.002 0.006
B727 Diesel Fuel Truck 0.58 0.105 0.032 0.289 0.006 0013
B737 Diesel Food Truck 0.58 0.172 0.034 0.180 0.005 0013
DC8 Diesel Cabin Service 0.25 0.055 0.011 0.058 0.002 0.004
F100 Diesel Belt Loader 0.80 0072 0018 0.198 0.006 0013
MD80 Diesel Aircraft Tug Narrow 0.10 0.056 0.017 0.154 0.004 0.007
IL62 APU GTCP 85 (200 HP) 043 0.832 0.048 0.220 0.000 0.000
k2 A 4.500 20.066 0486 1.488 0.044 0.057

2} 5.: Emissions and Dispersion Modeling System.

Table 5. Air pollutant emission by aircraft support equipment in Incheon International Airport(2020)

(unit : ton/yr)

Case (6(0] HC NOx SOx PM-10
B/472 &% 349 3§ 12,410 378 1,903 42 72
B737,B747,B767,B771,
10,377 330 1,726 37 65
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Table 6. Air pollutant emission by power plant and incinerator in Incheon International Airport(2020)

Source Source Type CO HC NOx SOx PM-10
Emission factor(kg/ton) 0.64 0.0278 8.8 0.0096 0.048
Power Plant ..
Emission(ton/yr) 222 10 3,044 3 17
. Emission factor(kg/ton) 446 74 28.74 123 096
Incinerator -
Emission(ton/yr) 246 408 1,584 68 53

Table 7. Air Pollution Emission Estimated by EDMS from sources of Incheon International Airport(2020)

(unit : ton/yr)

Case (¢[0) HC NOx SOx PM-10
Aircraft 14021~17036 | 1,144~1440 |20,710~28395| 727~1,064 -
Aircraft support Equipment 10,377~12410 330~378 1271~1,903 37~42 65~172
Power plant 222 10 3,044 3 17
Incinerator 246 408 1,584 68 53
Total Emission 24866~29914 | 1892~2236 |26,609~34926| 835~1,177 135~142
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Fig. 3. The NOx weekly Concentration of Incheon Airport area by EDMS (1998 3.15~21)
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Fig. 4. The NOx hourly Concentration of Incheon Airport area by EDMS(1998. 3.15 08:00)
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Fig. 5. The CO hourly Concentration of Incheon Airport area by EDMS(1998.3.15 08:00)
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