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A Study on 2D Modelling of Gas Turbine Engine Intake
for Installed Performance Analysis

Changduk Kong* - Seonghee Kho* - Jayoung Ki** -+ Yongmin Jun**

ABSTRACT

This study carried out the 2D modeling for estimating the intake loss that is a important installed loss
for the precise installed performance analysis of a gas turbine engine, and the 0D performance map that
represents intake pressure loss change depending on flight Mach number and air mass flow rate was
generated using the 2D modeling results. In order to evaluate the generation procedure of the intake
performance map, the intake map generation was applied to a commercial aircraft intake configuration.

= =

B ARdME 337 227189 AFH BF 45N A neisd & 78 F4H &4 3 F
7o) 9HY £4g Aty A8 D 2ae SAFA0H A4 AAES ol§d mysiEiest &
P }E FYT FASH e e 0D A% WS AASAT e A% W 4H AR ©
F4E AFEY) A3 YA FI/E A FYTF ) Agstel B FAsAT

Key Words: Intake Performance Map(& ¥ T/35 W), Installed Loss(*d2<4), Computational Fluid
Dynamics( 4H+3 4 &}

LM B At

elFH FINAPL L8Vl ot

o424 0.7 A4 93Y 9AFH AL g mok AA £42 92 F 9o ol o

U HAFAE T2 A A SN £8 & HEANE AT WY AA9H f8
g

« zATS L 39T sk

o] X} A L 2= T = XM=

hid (,1-)0];(]7}.}\31:1] R&D "] o} oﬂ '] “Lf‘g'% T -1 ]'7] ‘IJISH :I
YT FATH g3 45 EdHYE 71@_33 st AR AH
A& A=}, E-mail: habari@paran.com A2 E3) AR A & AHY} =2F B



o

(A off 4 pid
2,

o€ dST ook I
Ag 71A) Z&stA HE F47
AR A Ao &2 I9%FS A
HB22 FA7o Ui 4&FF 45 mdPo] B
23eH1].
ole] & ATNME FAT &
371 fisl Fdre 2D RdH S
27 Wgd Be FY7 4% @ .
A FQ WAFEH FANLFL Heo EA
YT 2D EdHe HIE At F ¢HA
CFM56 el 283t PSS AT

L

ook

oy

CEM56 AX1& 1Y, R5HFHH], Mo
2, AFs, Avidais2g 2 AHuyt &o3
iupolg v HEA AR O
@ AYAE7], 9 AdAEY], =¥ da
7], 49 AYER, 19 IPEY FoE FAH
o ATH2][3].

) BrourdSigh
3L¥ Agro sesign fomposite TGYS  Dusf vgv Single Crystal MPY Crndidinby
B st s with R L8 achedsie T S0 DS ‘E;'_‘"f,‘_“ A
i . ol pifuduke
N ePvs-BA Y ; HETagiv ewrancs
™, 3 Qpticss : Do g contil

A0 Aerg L compressi

« Dual YBY achadois
v 12 doors

Fig. 1 CFM56-5B design features
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Table 1 The Characteristic of the CFM56-5B2 engine

Take-off |Cruise (MN=08,

ALT=10668m)

Mass flow (kg/s) 433.6 170.155

Thrust (kN) 137.9 25977

SFC (kg/s)N | 0.99 10 1.54 10”
BPR 5.5
OPR 32.9
Redline EGT (C) | 950
Fan diameter (m) 1.735
Weight, dry (kg) 2381
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Fig. 2 Intake characteristic map generation flow
chart

dvtrd oz 7l2El A3 AsdHo=s 0D
AlEd ol o] A& oy gdA 99 R
Aol &zZAA &4 A exyt S U+
5 A9 2L BEFT 5 @4 Alsd ol
A g & Qo getd 4 FAEAEY 2D R 3D
2dyS T3 A HeA € HF 7T
48 AlEFoAd & £ o & d7dAe
Fig. 28} 2 A2 §947 2D Ed¥ s 53
3t FUT AF WS BAAGAT4]L

31 APT B

2D Ed# 9 CFD A& HAsirs YA Ao
AHe At AL ol 3} o|EFHe=E
&3 A Al e BE 49 do] a3}
Auk &4 AZko] e ZHyr] wfEod AFIF
Aol o7&

Figure 33} 4% CFD A]&Edo]dd AL&H 2D
F9+ ¥ domain A4S EHAF UH[5].

— 336 —



Fan Cowl

E L
Throat ... .50

i

Airflow _3

cragiRe L g T e

Iniet i.ip %

i
H

Inlet {iﬁw§

Fig. 3 Inlet geometric feature

Fig. 4 Inlet and analysis domain shape
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Table 2. Pressure farfield (field)

Static Pressure (Pa) 23835
Mach Number 0.8
Temperature (K) 218.8
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Table 3. Pressure outlet condition at intake exit

Static Pressure (I’a) 35034
Backflow Total Temperature (K) 246.86
Target mass-flow (kg/s) 170.155

33 siA A3

EAJdF A% WE 1% 2000m~10670m, ®]3Y
uhsts 03~0.8 FHolA CFD Al&d#HolAE 3t
o Ztzve] 7ol MFde e 3] E(Pressue
recovery)(=Py,/ Py,) #%& T3 Fig. 73 2ol
LER AT

Figure 5, 69l 27 diAAxe AR (LE
10670m, B3 ©l3ts 0.8)olA CFD Al&d oA
A3 eyt 83 e AAZH FAdFAMY
Ag BXE FIaALE Uehligith

10802

i EinTTITR Py TR R -
19-09 < T el ST S

ja-04 — e \" EERPE "\.'J.N M N I e sllSTems rin s

1006 +

108 -

1e-10 -

te12 sy ¥ : sy RN —— ; .
¢ 200 400 500 800 1000 4200 1400 1600 1800 2000
Herations

Fig. 5 Convergence of the errors between runs
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