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Structural Sizing for Optionally Piloted PAV Preliminary Design

Sung Joon Kim', Seung-gyu Lee’

ABSTRACT

Personal air vehicle (PAV) is considered by aviation engineers as a solution to provide fast
urban mobility. The purpose of designing a optionally piloted PAV (OPPAV) is to provide an
individual air vehicle. The airframe structure is designed with high strength carbon fiber
composite to reduce the aircraft weight. This paper presents an overview of sizing process for
OPPAYV at the conceptual design level. It consists of load analysis, structural sizing and develop-
ment of efficient design allowable values for composite material. The weight is estimated based
on sizing process, including strength and stiffness requirements. The objective of this study is
to present a overview of structural sizing procedure and fast tool for preliminary design phases.
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Fig. 1. Configuration of OPPAV
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Fig. 2. Structural analysis procedure
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Fig. 3. V-n diagram of OPPAV
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Fig. 9. Shear force diagram of vertical tail
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Table 1. Design allowables of OPPAV

Part Allowable Type Etc
OHC/OHT | Laminate |Inplane load
Pri F/C i
rimary f B-basis Lamina Combined
load
. R . Combined
Primary N/C| B-basis Lamina load
SechLr}gary B-basis Lamina Corlr;zgled
Secondary L . Combined
N/C B-basis Lamina load
Nonstructural B-basis Lamina Combined
N/C load

2.1.3 X2 AO|R(Sizing)
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Fig. 12. Structural configuration of OPPAV



88 8=,

5 Vol. 28, No. 1, Mar. 2020

o714 a b= Zolo|1, D= &34l

]
W a2 Aside 4 (10), 4 (1)< o8-ttt
]vx:stuti,{: = ewallnwableE;tq (10)

o714 E, = 57P3/3°Itt. Fig. 132 NEAA &

Aol A gstA G, s¥xe G 9 eHue g
W9l Aol Alofl ARgsh= A mdo|tH5). Ato]A
S|4 A] ofe] 71gE A-ggich

- BE 5152 270 AAHwing-box)oll 283t}

- @7h9] A%(skin)e] BE #Y sk It

- @/h9] AuKspar)7t HE Aoke2 AR

- ZB(rib)e @719] 27l0] HZHA| s wix[3ict.

2.1.3.1 A7l AO|A
2700 ZEol= T Zol9] #8okg 4] (1) 2t

N,(i) = ) 11

714 M, (i) = ST eiolA2 FRdE,
H(i)= g7 ol, 223 w(i) = HHleolth

2132 ALt AfOJY
2anto] 2§k ] Zole] HTES A (12)2 2.

_ FV()
Nu/7 2H(i) (12)

oA7IA FV(i) e A WFe] ddstseltt

Width {w)

F Y
A

—» «—t spar

¢
T

t_skin

Fig. 13. A representative wing—box
cross section model

2.1.3.3 22 AOH

2|H0| Alo]FL 4] (13} olg3t}. o] A2 2=
o] o] HgFo 8 QIE= Hu] 7 QEZ Aot

THG T L) (13)

o71A B (i)& 2B FAAS, 4,.(>i)e HBY
S, L(i)E 2BAele) 71 T3 P, ()= &
719] FZFs1Eo|t}h. 4= G0 U= 2E9 Aiget
Ay Zrog HaAoF (1442 A8sit)

Table 2= Aol 84S ol &St AEY= 2%
2 g, e 2 A A5l

nm 2 2

—

£ =RoE $59 28 719 33719 AHd A
SALIA FxEe] Alo]o] 48T 4 U A 2
A2 +Ysoich. $X5hA wdo] FH|EA] ke 7]
AA BANA B 5L el AAste] Bt
229 Aol It A WS Austaick
0|5 o]g3}o] OPPAVE] W7l $2me] W7l 2 478
we] 2ARe] Aolge Est, 2 7220 A3
2 Aotk 2 AToIA AL Aoy e 2
7S 1LEsto] EEQlemgE OPPAVe|R] 5
) 271 487 Ale] AolHolE A8 ksstckn ek
o}, @A) 7o) A 91 OPPAVE 339l wE 37

l"

E

-

Table 2. Layup pattern of OPPAV

Tvoe 1 [45/0/-45/90/-45/0/45/Core
Skin YPe L1 /45/0/-45/90/-45/0/45)

Type 2 |[45/0/-45/Core/-45/0/45]
Web |[45/90/-45/0/45/90/-45/0]s
Cap |[45/90/-45/0/45/90/-45/01s

[45/0/-45/90/45/0/-45/90/4
Rib Type 1 15/0/-45/901s

Type 2 |[45/0/-45/90/45/0/-45/90]s

Spar

HT Skin - [45/-45/Core/-45/45]
HT Spar - [45/0/-45/901s

HT Rib - [45/0/45]s

VT Skin - [45/-45/Core/-45/45]
VT Spar - [45/0/-45/90]s

VT Rib - [45/0/45]s
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