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Propulsion Installation Design on Wing-Mounted-Nacelle Type

Kwong-Suk Chin’, Kwang-Yoon Choi* and Chang-Duk Kong™

ABSTRACT

Installation design methods and results of an aircraft engine on the wing-mounted-nacelle
type aircraft has been presented in this paper. The design process starts from design
requirements and constraints and covers some major aspects of the engine installation design
such as wing-nacelle interference drag, roll clearance, ground clearance, nose gear collapse
margin, rotor burst and fuel tank capacity. The method was applied to 100-seat class
airplane(K100). Results of the design suggest optimum nacelle location and nacelle installation
angle(toe-in, incidence, droop angle) which satisfies in stalled engine performance and
size/location of wing dry day
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Table 1. K100 performance

design mission range (nm) 1,600
maximum takeoff weight (Ib) 103,500
number of passenger for 100
standard layout (all economy)
seat abreast 5
20,0001 &
engine high bypass
turbofan
number of engine 2

Table 2. Engine/nacelle design parameters

thrust (Ib, derate condition) 17,000
fan diameter (in.) 56.64
maximum fan cowl diameter (in.) 74.34
total engine length (in.) 187.77
fan cowl length (in.) 128.07
wetted area per nacelle (ft) 2128
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Table 4. Nacelle installation constraints
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Table 6. Dry bay & fuel tank capacity of NACO3

S = 2 & (b
(D Wing box size 20,968
@ Required fuel 19,530
® Absolute min, dry bay 544 (604)
@ Actual dry bay 1,384 (1,538)
® Fuel tank size 19,584 [=O-®@]
® Fuel margin 54 [=®-®@]

#) () :form factor® IEEHA] &2 dry bay size
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gEs sk T E FAE Ay T
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Table 7. Variables related to K100 nacelle

installation
NACO1 | NACOR2 [ NACO3 | K100-06
wing type U/s S S S

nacelle normal to span | WRP | WRP | WRP

nacelle ground
clearance(in)

20 225 225| 257

inlet ground %| 301| 301| 333

clearance(in)

gulley height, h(in) -143| -191| -209) -209
local chord length, clin) | 1354 137 1369| 136.7
h/c -0.1056 {-0.1394 [-0.1527 | -0.1529
wing overlap, x(in) -10.8 -3 -8 -82
x/c -0.080 | -0.022 | -0.058 | -0.060
span-wise| Y 95472 | 95472 95472 1002

POSION | Y/Dip recete | 11434 | 11434 | 11434 | 1193

distance from front
cargo door(in)

62.81 69 64 69

droop angle(” ) 4 4 4 4
toe-in angle(® ) 0 1 1 1
incidence angle(’ ) 0] 0.7886 | 0.7886 | 0.7886

nose L/G AC) 3576 | 3506 3538| 3630
water spray | B(" ) 1286 1350 1376] 1467

nose L/G margin(in) - 32 27 36
roll clearance 0.0 1.0 2.3 25
dry bay volume 11688 | 5984 | 4504| 59.08
(gal/wing)

drag | Cenc 317| 3167| 3087| 300
counts | Cy xaceLiE 38.1 378 298 312
) 1. U/S : un-sheared wing

2.5 . sheared wing
3. Dm_nacelle : 83.5 irlCh

23 7Hde] A7l B-E(inboard flap¥} outboard
flapAteDell ¥ IF7hE Folobst Fok kAT K100
HZYAolMe gulley height9t 9] incidence
angleo] AXEA ARu)7)7kzet ] 74| 7o)
oA (Fig 7 #F=) 2 27 ¥ I & gt
flo] 3o HFo] YojR T ool wet HA F7
9] A& FYEAT PHHUS Fig 794 F 7Y
E9 J"ES 47 o} A9} approachAle] Z39]
A& vepdd. FAHe fan 45 700N A3 F
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