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A Study on the Fuel Saving Method through the Analysis of
Fuel Consumption on Domestic Flight

- Based on the Fuel Consumption of B737 Aircraft -
Jihun Choi’, Kyung-Han Lee”, Yong-og Kim™, Woong-Yi Kim"™"

ABSTRACT

This study analyzed and derived a plan to reduce fuel consumption of domestic aircraft.
Specifically, this study tested fuel consumption in the short-distance flights of B737. Fuel
consumption was calculated by substituting the simulation variable values into Matlab. The
strength of this study is that the actual operating environment was reflected by collecting the
B737 flight data. As a result of the study, the domestic fuel consumption rate in the computed
flight plan was less than the current fuel consumption rate. Existing limitations of this study is
that it was difficult to reflect the various variables constituting the flight environment, and thus
there can be errors in the measurement of the fuel consumption. There are two major
expected applications from this study. First, applying the plans from this study will lead to a
reduction in the amount of fuel and thus provide positive economic effects for commercial
airlines. Second, the plan from this study will provide a basis for pilots to predict fuel
consumption more accurately. In conclusion, this study proposes a fuel saving plan with useful
applications for pilots and airlines.
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Table 1. Distance of takeoff—climb phase

8) T KBNS FULFA 4% GBAZ 254
FB= £ =gsqt

FE | 400ft | 1,500ft | 3,000ft | 5,000ft | 10,000ft
Brake |3 1\ | 1.8NM | 2.8NM | 5.5NM | 14NM
release
Table 2. Data of takeoff—cruise phase
From To Fuel H;rizontal ]
istance
3,000ft | 400LBS | 2.5NM VNAV ZA
Flap Retract
5,000t | GOOLBS | 5.5NM | @& Speed:
220-230kts
ECON
(Economy)
Brake |10,000ft{1,100LBS| 14NM | Acceleration
release P
15,000ft|1,600LBS| 30NM |RWY 14 ©]&A]
20,000ft|2,100LBS| 41NM | RWY 14 O]SA]
25,000ft |2,600LBS| 52NM | RWY 14 o|&A]
30,000ft|3,000LBS| 78NM |RWY 14 o]&A|

Table 3. Fuel consumption of cruise altitude

<% (10,000ft| 15,0001t |20,000ft|25,000ft| 30,000ft
da 170 160 150 145 130
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(LBS/MIN)

Table 4. Trip fuel consumption of domestic flight

route (H9l: LBS, &

=k

T

AZ-AIF |6,400| 53 |5,563| 53 837
AF-ZE |5500| 50 |5,208| 51 292
AlF-3F [5300| 46 |4,803| 49 497
J5-AF 6,000 51 |4,994| 50 1,006
AF-F4k 13,600 36 |3.823| 37 +223
BARAE 5,600 47 [3,670| 38 1,930
AE-FAF (4,800 40 |4,273| 44 527
BARZIE 15000 41 |4,043| 41 957
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Table 6. Fuel consumption of climb phase

(LBS/MIN) (Et9: LBS)
| e | A % o
A 2,340.9 2,156.4 184.53
LBS/MIN 212.47 195.72 16.75
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Table 7. Fuel consumption of climb phase

(average) (=€]: LBS)
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ST olS(take ofJH AT top of 18,000f¢ 1,900 1,525 375
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B B d54HLL Table 63 Zth 21,000ft 2,200 2,174 26
22,000ft 2,300 2,048 251
23,000ft 2,400 2,337 62
Table 5. Fuel consumption of taxi phase
24.,000ft 2,500 2,28 216
(LBS/MIN) (St2l: LBS) 5
25,000ft 2,600 2,242 357
B olF A taxi | #%F ¥ taxi 3k
TE |E A | 35 ¥ e A 26,000ft 2,680 2,430 250
A 271.163 286.826 557.990 27.000ft 2.760 2.542 218
LBS/MIN 21.076 51.280 29.617 28.000ft 2,840 2,620 220
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Fig. 9. Taxi fuel consumption of domestic Fig 10. Climb fuel consumption of domestic
flight route flight route
11) APU(auxiliary power unit): 3710 BExZ 9l 53& FFoI=E wE0]A Axolt},
12) ATM(assume temp) T+ derate thrust® ARESl o|FEXE ALHA AR 49 AREE&82 Hd 2% 7HAEH,
A& engine failured YPEAAE oA He 2IHE 4L = A
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13) Jinair, “Flight Crew Reference Manual’, Jinair,

BN 53 dzdy RklT 31
Table 8. Fuel consumption of cruise phase
(LBS/MIN) (&= LBS)
T 713k Asgt 2o]
AA 964.9 957.5 7.4
LBS/MIN 100.7 99.9 0.8

Table 9. Fuel consumption of cruise phase

(average) (H9l: LBS)
i Tz e Aol
18,000ft 1,351 1,510 -159
19,000ft 833 985 -152
20,000ft 1,212 1,205 7
21,000ft 1,203 993 210
22,000ft 910 956 -46
23,000ft 787 661 125
24,0001t 776 771 5
25,000ft 1,088 1,057 31
26,0001t 1,396 1,410 -14
27,000ft 1,126 1,287 -160
_— FlightZ Crused &4 2 %ku* f F\ RefFuel, TripFuel)
55000
§4000 05 L il
0 ¥ u
H 3000
1 2000 . “
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Fig. 13. Fuel consumption of cruise phase

3.2.6 otk

&S Z5HAIRAIA(top of descend)FE &
S(landing)7to & Bt Aoh1te] ARALE
2 51.49LBS/MINZ &} 7to] H|g A 4k=d

Seoul, 2021, p.156.
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th. o]2gt A= Aohtol] gt AuAtES idle
descent AL FYPsH= 2F:ALO] Z2Fa T o]

AT,

3.3 g=EE 24 24

A BPA G A BtgE AR S
w3t A3 A Ao v Qlmeko] Ao
2 @2 o= gRIFglon Fuid vgyAE Ao vt
FH A AuRRS ATET FHoE WPt Aol=
Table 10, 113} Zt}.149

v. 8 2

o] AT B737 48 FIY LYWL thygo
2 AYS B A% 4uE 28T A7RA, FhA

c

Table 10. Fuel consumption of domestic flight
plan (LBS/MIN) (- LBS/MIN)

H|3Y -
T2 | as 4|30 MR |82
e
_ 4,689 4,037 652 23,472
@A

Table 11. Fuel comparison (Plan vs Results)

LA AEAEF] tigt AFE A5
ATZLE T B A HPAY AsFR
o} A4 dRAHgo] H2 Ao et EdU=E
AHE(LBS/MIN)Z 7|0=& BHIPA YA, AlEgolAd
71E3T ASEE vs 2 A AR 716k
R} duAbgso] Btk s 7EgET A
kol AA vehgth 37k 7183 A5l
FARH Vebgtth Aokt FEEdEe] IE g
ol 2l B FtHETt AsAn-go] A YE
th & 1 710 R dsdng nE duditol
7hsslths 4EE TESIIH o] d+ETE HuiAd
LG Ag) Hyttk 2021¢ A A 5
AL 71E02 A ARd7tadE Table 129 &
t}.15)

o] &9 A= ol HIA|= ThSRE HEE Al
FHH o= Flsto] wigshr] 23t M} B737 F5719
A== S A-oA 371 AAlol o ARAAA
o] X438y, a7 A fuel flow?d] A ARA]
AlAI9}F &57] FMS(flight management system)©jlA]

AAE A7t =R E5E eAL QASlch olE B
sp7] Yoie AAZE RAEE ol ARSdE &
o oAF5 HAdloh= WREeE g57] FOQA(flight
operation quality assurance) DATAS 2-83}= 1t
o] 01?3:1‘“4'

o] A= ol gt FHAoE Etstal ASgkE 7t
o=, —J*%I— glsy AlEFoldE Boto] A

(E91: LBS) =
2 g AR MRS BHST o] 2HUS B
72 | aadal mas | S |mtaw@  stacke oA 498 o gl ol

AR-AF | 6,400 5,563 837 30,132
A2 | 5,500 5,208 292 10,512 Table 12. Results of fuel economy
Az-Hz| 5300 | 4803 | 497 | 17.892 (&9 LBS, 2)
5-AF | 6,000 4,994 1,006 | 36,216 TE oA 34 ()
Az-2ak| 3600 | 3.823 | +223 | -8.028 AZAFE | 1,129 87.353 | 1,775,187.666
SA-AE | 5600 | 3.670 | 1,930 | 69480 AF-g% | 1,503 17.425 | 471,415,950
Am-BI | 4800 | 4273 527 | 18972 AF-2ak | 1,717 21,584 | 667.075.104
SA-ZE | 5000 | 4043 | 957 | 34452 AE-BA | 1,484 35,353 | 944,349,336

14) 232 AHYG 2,6009L vrgdsitt. 148 (Gallon) =

= 4E]Eo]y oF 72LBSO|t}.

264.69cts/gal: US cents per gallon(https: //WWW.1ata.org/en/publications/economics/fuel—monitor/, A2

24(2022. 2. 16)).

15) https://www.airport.co.kr/www/cms/frFlightStatsCon/domesticLineStats.do?MENU_ID=1250, A~Y4(2022.

2. 16).
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