Climate Change Research(8t=7|%H3}513|X|) 61

Vol. 5, No. 1, 2014, pp. 61~70

o

S7| HATHAIE dzraH| 24 5 Tier 3 H{EY 4H8

An Analysis of the Jet Fuel Consumption and the GHG
Emission by the Flight Phase

P!

0= . 1AM . AlSH

o a — —

Ofot

Lee, Ju Hyoung, Kim, Yong Seok’ and Shin, Hong Chul
DSAXMSCE SZ K

O O L

Aviation Safety Division, Korea Safety Transportation Authority, Ansan, Korea

2 7

ks WYL ABE ST FRER glosl, 3T ASeE Y

=2
£ BTALY AAIIASLE old 93t 287 wpEA] skt 9lo] T

% L83 =10 %' Z-IH] o o = o
e QAbA wjzEe A&MO2 27k Mgelth E ToAL A AGERAY 2011EE ]

g 4
=
o%k

A
X
it

Q

fu

b o
[=4)

3 HOlE(FOQA)E &&3} | 2 Tier 3ag 247H wWlE3s APYSHG
ou, Tier 2 AP wryl Aztet wlwstgich thah S2rl= HelA P B737-600, B737-700, B737-
gooolgien, Il A2 FIEAF, FA kAL JAH-UREE 2 RA02 AAsGich A
Az 131% & ARAHTE PEAFL 2208~2405 keol L, ulPTHAERL 23t 78% Aot
gon, Qx-U2|Et= 4,763~6291 kgQ 2 &3} Al 87% 2A|skgich. E3L, B737-7002] AL, 13]
o HF 2P dRauFe olFTHAAN LgttARc 26~3.08 o o] AREHE Mo e
gt

B, Tier 3ag WIETL JXAZL 13Y WP 7E, oH-U2et 13Y HF 165 WAE

L) L S B4

rlo .

s

)E"‘

UFERF 00 Tier 3a o] Tier 28t 2.7% © 2] AMME 202 et ojg 7
AL g7 LA 23 S ol A ARWPUT PBHYL Al glol FoY
22122 geEeat shorE

FIGE . 827 LHTA HjE HEAH] FOOA, YT Tier 2, Tier 3

rlo rir

ofm

7

—_—

ABSTRACT

The amount of greenhouse gas (GHG) emissions has been increasing steadily over the last 3 years
(2009~2011), averaging 5.7 percent a year, due to the growth of low cost carriers and the in-
creased demand for air transportations. The present study attempts to investigate the aviation fuel

consumption and GHG emissions of Tier 3a type by the flight phase from three aircraft type such
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as B737-600(routes between Gimpo-Jeju airport), B737-700(routes between Gimpo-Jeju airport and

Inchon-Narita), B737-800(routes between Inchon-Narita) using the Flight Operation Quality Assuran-

ce(FOQA) data of the year 2011.
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Table 1. The example of FOQA data

ID Data
Route GMP-CJU
Flight No XXX
Flight data 2011. 2. 1.
Fight time(hr/min/second) 07/26/36
Type HLXXXX
Gross weight take-off(pound) 116,800
Flaps take-off(min) 5
Engine start~Take-off(kg) 234.1
Engine start~Take-off(min) 11.70
Take-off~3,000 ft(kg) 136.8
Take-off~3,000 ft(min) 1.28
Cruise(kg) 1,746.9
Cruise(min) 44.57
3,000 ft~Touch down(kg) 112.4
3,000 ft~Touch down(min) 4.18
Touch down~Engine shutdown(kg) 59.8
Touch down~Engine shutdown(min) 430
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Phase 1

Phase 2

Phase 3,45

Phase 6 Phase 7

32y

Phase 1
Phase 2
Phase 3, 4. 5
Phase 6

Phase 7

Taxi out
Take-off
Climb-Cruise-descent
Landing

Taxiin

Engine start — Take—off(=|¥°iln 45fte|oh)

Take-off — 3,000ft
3,000ft — Cruise (™ =|¥>:1= 14,000ft)
3,000ft — Touch down

Touch down — Engine off

Fig. 1. Standard flying cycles of the civil air traffic.
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Table 2. Aircraft types

B737-600 | B737-700 | B737-800

Fuel consumption
2,186 2,250 2,372

(kg/hr)
Seatings 131 149 186
GMP-CJU
Critical routes GMP-CIU ICN-NRT
ICN-NRT
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Fig. 2. Results of the fuel consumption(kg/LTO) by the 5 flight phase(taxi out, take-off, CCD,

landing, taxi in).
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Table 3. Results of GHG emission from aircraft by the flight phase(Tier 3a)

Aircraft Airport Emission (tons CO»-eq)

types Departure | Arrival LTOs | Taxi out | Take-off CCD Landing | Taxi in Total
GMP CJu 1,458 972 523 8,287 538 297 10,617
B737-600 Clu GMP 1,207 809 426 6,717 384 260 8,596
Total 2,665 1,781 949 15,004 922 557 19,213
GMP CJu 3,436 2,335 1,266 20,028 1,283 703 25,615
B737-700 Clu GMP 3,421 2,369 1,210 19,445 1,092 661 24,778
Total 6,857 4,704 2,476 39,473 2,375 1,364 50,392
ICN NRT 173 153 62 2,213 75 52 2,554
B737-700 NRT ICN 170 181 59 2,423 56 40 2,759
Total 343 333 121 4,636 132 91 5,313

ICN NRT 3 2 1 35 1 1 39

B737-800 NRT ICN 2 2 2 39 2 1 46

Total 5 5 2 74 3 2 85
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Table 4. Comparison of the GHG emission results for Tier 2 and Tier 3a

Emission (tons COs-eq)
Aircraft types Airport Tier 2 Tier 3a
LTO CCD LTO CCD
Gimpo-Jeju 17,094 34,696 10,919 39,473
B737-700
Sub-total 51,790 50,392
Inchon-Narita 855 4,601 677 4,636
B737-700
Sub-total 5,456 5,313
Total 57,246 55,705
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