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Abstract: High lift-to-drag ratio design for buoyancy-lifting integrated airship has become a urgent key problem to

be solved, and the hull is the decisive part to the lift-to-drag ratio of the whole airship. Aiming at the difficulty of

the high lift-to—drag ratio airship configuration design and complicate constrained requirements, effectively com-

bined with airship hull fine design, flow control technology and lifting body concept, using high precision aerody-

namic numerical simulation method, several new airship hull configuration types are explored and built, such as air-

ship hull with lift-enhanced strake wing and center airfoil body hull with end—plates. The influence of key geometric

parameters on the high lift-to-drag ratio features is studied, and a new buoyancy-lifting airship hull with high lift-

to—drag ratio is received. The result shows that compared with the original airship hull, under the constraint of vol-

ume and adjusting the width of the hull properly, the maximum lift-drag ratio of the airship hull with lift—enhanced

strake wing can be increased about 77 % , the maximum lift-drag ratio of the center airfoil body hull with end-plates

is 3.95, compared with the original airship hull's maximum lift-drag ratio which is 2.13, the promotion amount is at
least 85.4%.
Key words: airships; buoyancy-lifting; lifting body; high lift-to-drag ratio design; CFD
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Table 1 Geometric parameters and calculation
status of LOTTE airship

ZH HfH SR HfE

M B KB /m 0.8 W/ (mes ) 24
2% 1 L /m” 0.058 EIE 1.3x10°
S KE/m 0.241 A /) 4

K2 AR AT AN TR A BT O RE R R
Table 2 The lift and drag efficiency varies with
mesh size when attack angle is 4°

Wﬁ i bt PAVIE ¥4 BH Ty 28 DA 0 2 %
Gii (c)) (cp) (c,)
1 1200472  0.016 54 0.03165 0.052 73
2 1763424  0.016 56 0.031 32 0.052 85
3 2694905  0.016 52 0.03115 0.053 01
4 5173820  0.016 48 0.03113 0.053 12
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Fig. 3 The drag coefficient varies with mesh size
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Fig.4 Contrast between calculated results and

experimental data

2 FHRESHESIFEHRR
2.1 RIGESHEIEER

HERYPETE— R AL R RO AN 18] 5 o, fiE B 12
it ARG, B XERR 22 A X BRI AN E e
JE g ot R EE Y R HL 2k B R 3R B B AR D I T
— A AL T B AR A A SR F 5 B D E B R Y i
B RS Z8AnR 3 PR, S i TR
o JEUIR FIE B B35 PR T — AL TR RRAE (B A K
THRLEEAUA 2 2247, s ot Jn b T 0l X
S REPE I AL 8 CHE A BRI 2 T2 ]

F5 R A A
Fig.5 The original airship model

# 3 JEUAE LA B R 24

Table 3 Geometric parameters of the original airship hull
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Table 4 Geometric parameters of Strake—1 and Strake-2
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Fig. 11 The Strake—1 hull
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Table 6 Geometric parameters of center airfoil body hulls with end—plates

JHE £} ) 75 i B (A B/ m? fiE B 2 16 B/ m”® HE B K /m K TEE /m 2% i fl/m* S % K /m
M1 169 970 239 978 142 70 3068. 42 142
M2 169 951 219 944 140 67 3068.19 140
M3 169 964 23 221 140 67 3068. 35 140
M4 169 974 22 867 140 60 3068. 46 140
(2) F+BH I3 R P X L 0.50

FFRCRE N W M —6°~12°, KA ©AT 5
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Table 7 Comparison of maximum lift to drag
ratio among different airship hulls

MEEMR Y /m RATHELIL  JHI/KN BHIJI/KN

JE 4 ) 75 60.0 2.13 44.09 20. 74
N3 60.0 2.37 42,40 17.86
Strake-1 69. 4 3.78 76. 00 20.11
Strake-2 69. 4 4.40 105. 52 23.96
Strake-3 79.5 4.71 107.72 22. 87
Strake—4 73.2 4.36 94. 02 21.56
M1 70.0 5.44 101. 50 18. 66
M2 67.2 3.99 97.26 24.37
M3 67.2 4.74 95.77 20. 20

M4 60.0 3.95 124.99 31.64
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