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State of the Art - Design O
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0 HFES 100 (2002)2} Das and Sengupta (1996)2 X|ZE ALE
HEFAHM| (standard posture) A 2] 2IM|A 7| BEE HESHN
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Seatpan depth = BPL A AbM| ChFd gt O] S: A

Seatpan height = PH + shoe = AFE AlS| Crel AL
A XM E4E AA0f gt
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State of the Art - Evaluation O
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3O You et al. (1997)1} O|&7| 2/(2005)= C|X|E Q1N EE
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Korean Utility Helicopter (KUH)2| Z2F A1} =8 control 35

(cyclic, collective, yaw pedals) & A|
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(AD1) - BD2 X sin (seatpan

angle) + 2.5

M7 &4l (design equation)

cccccccccc

24 Al=2{0]H(design
simulation)

A E| A =2H(design
optimization) LTy
Vertical location{cm)

o BRI




O Design structure matrix (DSM) 4= St 4

Step 1: &4

nyy
o i

Mall A1 HEH (]I | & 2|, 2007) A&

[ MAMA ZaA B ] [ HAHS-LTH —T—% e = ]
Classification .Desig.n o Body Angulqr
dimension Classification dimension dimensio
Design Cod | DD | DD | DD n
dimension e 2 3 .Desig.n Cod BD1 | BD2 AD | AD
Height DD dimension e 1 2
FS):T Depth DD?2 ot Height DD1 X X X X
Width | DD3 pan |DePth | DD2 | X X
Seat | Height | DD4 Wwidth | DD3
back | width DD5 X Seat | Height DD4
back | width DD5
NSRP =0| = BD1 X sin (AD1)
MA=A THE ] - BD2 X sin (seatpan angle)

+ 2.5
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Step 2: 27 Al=g 0|4

O

2AS

Alg M3 Ma
OIHIE%EI REA] 24

L X
= —10

Neck Trunk L.Shoulder L.Elbow
No. | Loss score : = - - - -
Flexion | Flexion | Flexion | Abduction | Rotation | Flexsion
1 32.2 0 0 -27 25 0 80
2 29.2 3 0 -27 25 0 80
3 26.2 3 3 -27 31 0 80
4 24.2 3 6 -27 34 3 83
5 30.8 3 9 -24 31 0 83
6 28.2 6 0 -27 25 0 80| s
7 25.2 6 3 -27 31 0 80

Floor
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Step 3: 24 A3}

2=(loss function)E & &3t
X A3ot=E HA K|+ 24

2= (loss function)
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2|8l design structure matrix (DSM)E O|25}t0{ A H

Design dimension (DD) Code | DD1 | DD2 | DD3 | DD4 | DD5 | DD6 | DD7 | DD8
Lateral (X) DD1 X
DEP Location Horizontal (y)) DD2 X
Vertical (2) DD3 X
Neutral Lateral (x) DD4
location  [Horizontal (y) DD5
Seat (NSRP) Vertical (2) DD6
Adjustment |Horizontal (y) DD7 X X
range Vertical (2) DD8 X X
Lateral (X) DD9 X
Cyclic Il\cl)f::’firc?L Horizontal (y) DD10 X | X
control Vertical (z) | DD11 (x) X
Operating range DD12 X X X X X
* SEE MBS0 X2 EASAS.
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A HSL QAo AlEA =4 O O
0000
O 2AS4 /WEE ?I5 DSM 245 0|85t A HE-QlNH, ARty &=
M
: : : Body dimension Angular dimension
Design dimension (DD) Code o571 TBD2 [ BD3 | BD4 | AD1 | AD2 | AD3 | AD4
Neutral Lateral (x) DD4
location Horizontal (y) | DD5
Seat  |(NSRP) Vertical (2) DD6 | X X X X
Adjustment [Horizontal (y) | DD7 X X X X
range Vertical (2) DD8 X X X X
Lateral (x) DD1
DEP location Horizontal (y) | DD2 X X X X
Vertical (2) DD3 X X X X
Lateral (x) DD9
Cyclic :\cl)i:ﬂ] Horizontal (y) | DD10 X | X X
control Vertical (2) DD11 X X X
Operating range DD12 | X X X X X X X X
* SN A0 X E HAISHES.

** BD1: popliteal height, BD2: buttock-popliteal length, BD3

: acromial height, BD4: eye hei

AD1: knee flexion, AD2: hip flexion, AD3: truck extension, AD4: neck flexion
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MAZA of O

(T Y Y
0 DSM 245 &off gatd 2 & 280510 272 QN2 7|5t
¢ H HAE +HoR FY
OfsdCH| °|EfE| xE3} =0
NSRP 0| = BDT x sin (AD1)= BD2 x sin (seatpan angle)
+ 2.5
R BD1: popliteal height
BD2: buttock-popliteal length
ADT1: knee flexion angle
AD2: hip flexion angle
" NSRP: neutral seat reference point
L
NSRP =0|
(DD®6)
* oar cenkh can i
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¢ K|4=2| XtO| H| W (X}t= + 13 mm O[3}
(Zt2]: mm)
:rL—E— A—|7;||_._AI CAD
A A K| 156 155
DD2 = 104.6 - BD3
X sin (AD3) +
(BD4 - BD3)
] DEtF’ - X sin (AD4) +
ocation - : BD9
Horizonta Drawing
| (y) (DD2)
DEQ} XtO| - -0.1
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Collective Control AA| Atz O
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0 CH & QIK|| = & (5th, 50th, and 95t %ile)Q| XtA| &M E & 12{510]
33+ 7cm =& HRZ2 A4 HE
® [HEOUQHEEH 3|:|=| _T'_E XXI— 7}% | 20 ~ 42 cm
o CHHECQIMZE 3 ArM|E4H =43t 2|X]: 33 cm
o ZZF HQ: XM £&AMHE 558 7|&2)E 125t full-up 40 cm,
full-down 26 cm& &
140 T : : : :
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170k E{ | ,\ —+— 50th | |
Lo —+— 95th
100} % \ \ 1
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Collective Control Z=2&f At &28=+ 0 (O

0000
Q Collective control ZZH(full-up and full-down)di| 2} O 7

= ¢l(shoulder flexion)Zt ZEX| ¢l (elbow flexion)H|A] =2 X}A|

H 3
A Al HFEAH
= =2 O
Shoulder Elbow
OIM| 2 | Collective =4 "
2 =2 2K = Flexion | Abduction Otr?tlo Flexion
_ Full-up 44.8 31.8 3.0 0.0 10.0
5th %ile
Full-down 55.0 12.0 3.0 0.0 40.0
50th %il | Full-up 48.8 31.8 2.0 0.0 15.0
e Full-down 35.2 8.2 2.0 0.0 25.0
95th %il | Full-up 48.8 21.8 7.0 0.0 20.0
e Full-down 30.2 8.2 7.0 0.0 15.0
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