AT Aozt fAS et

Original Article

Aozt 9AE gs

https://doi.org/10.12985/ksaa.2023.31.2.001
ISSN 1225-9705(print) ISSN 2466-1791(online)

A5 A4 A7

4", FHET

A Study on the Calculation of the FPM for the Descent Angle
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ABSTRACT

When landing an aircraft descent-speed, wind around the airport, and regulations are
important indicators for the pilot to decide whether to land in the Final Approach. In this
study, in order to maintain a decent angle accessible to the airport, the pilot predicts an
appropriate decent rate suitable for wind direction, wind speed, and speed to make a stable
landing. To confirm this, the decent rate according to the speed and speed of wind was
calculated using the information actually measured on the B737NG aircraft and compared with
the theoretical figures. The purpose of this study is to ensure that the pilot can make a stable
landing at a given FPM (Feet Per Minute) when a visual approach and non-normal approach is
required at an airport designed with a somewhat higher descent angle.
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1) ICAO, “Environmental Protection CORSIA (Carbon
Offsetting and Reduction Scheme for Interna-
tional Aviation)”.
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Table 1. Speed for procedure calculation

qz) | AW
T8 R R2 | Ay |2 HEE
wr | TR0 | smnel | smuel |20

& |3 HF
A <91 | 90-150 | 70-100 | 100|100 |110
B | 91-120 | 120/180 | 85-130 |135 (130|150
C | 121-140 | 160-240 | 115-160 | 180 | 160 | 240
D | 141-165 | 185-250 | 130-185 | 205 | 185 | 265
E | 166-210 | 185-250 | 155-230 | 240 | 230 | 275

(EA: FELERNF A315%, “HyEAEA4 87"
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2) ICAO, “DOC 9365 4.5.3 Continue Descent Final Approach”.
3) Jinair, ‘Flight Operation Manual”’, 2020, 6.7.1 (Approach Stabilization).
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Table 2. ASBU efficient flight paths
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Fig. 1. Changes in GS according to wind

4) FEASHAT A315%, BPAREALE", 2021.05.31., AMR-A2E-A37% 3.2.3(33H).
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Fig. 2. FPM changes with real data—driven speed
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Fig. 3. FPM change with speed
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Table 3. FPM according to speed and angle of

descent
GS 733H&(FPM)

(knots)| 3° | 32° | 3.4° | 36° | 3.8° | 4°
120 637 679 722 765 807 850
125 | 663 708 752 796 | 841 885
130 690 736 782 828 874 921
135 716 764 812 860 908 956
140 | 743 793 842 | 892 942 991
145 | 770 | 821 872 924 975 | 1027
150 796 849 902 956 | 1009 | 1062
155 | 823 878 933 988 | 1043 | 1098
160 849 906 963 | 1019 | 1076 | 1133
165 876 934 993 | 1051 | 1110 | 1168
170 | 902 | 963 | 1023 | 1083 | 1143 | 1204
175 | 929 | 991 | 1053 | 1115 | 1177 | 1239
180 955 | 1019 | 1083 | 1147 | 1211 | 1275
185 | 982 | 1047 | 1113 | 1179 | 1244 | 1310
190 | 1008 | 1076 | 1143 | 1211 | 1278 | 1345
195 | 1035 | 1104 | 1173 | 1242 | 1312 | 1381
200 | 1061 | 1132 | 1203 | 1274 | 1345 | 1416
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Fig. 6. The relationship between IAS and GS
according to the wind

27]9] £2]9]0 Z HjEoA] WL W3} 947} Q)
} 2= it} o= F3 FEA] 140knots OV,
Jo] ZotziollA HiE-g WA =™ 1000FPMole
Feo] Q7EuE Zpagt o7t A RStk =4
Bl Aoz B I A2 e &
7] SIsiA Zshe-S WMAsi=s] 1,000FPM oV 73
QP E HX(Stabilized Approach)2 gt 23 HH
o oA EPS ATl Folof Tk

1

o 9
o ok
o oot

d
Y
il

N

o
)
o,

S fo 1o 2 o
O — o o
Ol
o
1o
2,

o

U 3T 4 Y TS 2FAS AuEE, v
ORI AARETe] 85 o] A8t

E3] Fle] A4, 2FFFE EF= 4ol7} 6,000FT
o Exfsto] B737-800 71&9] 571 *@FF0] &
ol APl JFoE FHF 4 A
{3 aRlo] AAfsie}. 2FA= ol=fgt 2ol &5
719] At M-S fIoto] HAS &S ot
7V 583 847t 76kE APgolth Aofl= RNP
AR APPE 3719 HE HEe st 1Hd
Z]9] Hho] ZE| T 9lou RNP ARS ZZHIdh
AolA Aoleg 3n BAS AlSSHA Eok HL
shzto] =7 AAE0] qlo] 8719 FEdA A 9
A=7t 71 ol siast] 9t kel HE =
A 2FAM Aol 2 Utk

o] 7= o]t b HE| A2 (Safety Manage-
ment System) SHA E45F AEA HaledS
sidsty] gt Wete® A, AAREIHR(Visual
Approach)2 & HA] ¢3S =017] 8 CDFA
A9 H WS Jdste] A8sks HRkE ARkt
ot =S4, 339 AU vAEHIo] et &
PYIAAA AXE A Hok= WREE AT o] =it
<2 RNAV Approach&@ CDFA 1S #-g351= vt
o= IO HolEwt AP rANEE FHFORE
#] Stabilized Approach”l 7FsstES o= 29
A E 9 HiQto] & Zot}. g1 2FAF Xl
Ak ol AW HFERI GSE AA1E 4= Siokd
A =2 FPMoME 339 3-89 A sk 7]

2 WYL AEgomA, ey 2L st &
B9 YRS AAAA A8 4SBT G

719] QHdEl g SusheE] 38T Aol

References

1. Song, B. H., “A study on the approach
methods with a constant vertical speed for
diminution of CFIT accidents in non-
precision approach”, Journal of the Korean
Society for Aviation and Aeronautics, 13(4),
2005, pp.43-57.

2. IATA, “Controlled Flight into Terrain Acci-

dent Analysis Report 2008-2017 Data’, Inter-



olZe, A, HFNA

Vol. 31, No. 2, Jun. 2023

national Air Transport Association, 2018,
pp.1-34.

. Chang, J. H., “A study on proposed STAR
procedure of Incheon International Airport
considering safety and efficiency”, Journal of
Advanced Navigation Technology, 20(4), 2016,
pp.292-297.

. Lee, S. Y., “A study on the fuel efficient decent
on aircraft descent phrase’”, M.S. Thesis,
Korea Aerospace University, Goyang, Korea,

Feb 2009.

5. Park, T. H., “A study on technical trends of

continuous descent operations and effects of
extended CDO for Korean domestic air-
ports’, Journal of Korean Aviation Manage-
ment Association, 2015, pp.68-77.

. Lee, C. S., “An analysis on the utilization of

STAR (Standard Terminal Arrival Route) and
CDO (Continuous Descent Operation) flight
ratio in the domestic airport’, Journal of

Korean Aviation Management Association,

30(4), 2022, pp.132-144.



