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Research on the Influence of External Pods on the Aerodynamic

Characteristics of a Light General Aircraft

Wei Haisu, Li Jie, Wang Zhengren
(UAYV Department, CETC Special Mission Aircraft System Engineering Co. » Ltd. » Chengdu 611731, China)

Abstract: While a twin-engines light general aircraft modification is completed, the aerodynamic characteristics
of this aircraft is changed. and it will influence the flight performance and control-stability. As an example, the
aerodynamic characteristics of a twin-engines light general aircraft, with a photoelectric pod at the nose and a
SAR pod at the belly, are calculated using CFD, then the influence of the fight performance after modification is
calculated and the control-stability is analyzed. Results show that, after the modification, the flight perform-
ances, such as take-off and landing distance, rate of climb, range and endurance, are reduced but less effect to
the control-stability. The research can be the guidance for the aircraft to mount the pods, meanwhile it is of a
certain reference value for airworthiness certification and flight test.

Key words: general aircraft; external pods; computational fluid dynamics (CFD); aerodynamic characteristics;

flight performance; control-stability

0 3

E i [P I ke v K el AR HS shAME
(4 22 20 72 1 6L B 0 S v B L T AL L T AL
ST R RAIL, JE R AL ek, 2
Ry 0 B ORGP LR A T AR IR A S L
WA LA NIME . (A AE 8 A AT 55
28 T B A AL OGH MR SAR I8 F T

[

W B HI:2017-05-23; {&E HHI:2017-09-02
BEEE L3, whs589@163. com

s, FidMEF a2 U mit e X 7E Wl A
EHEATHEE X T I R MUK A B AR Y TR EOR
2 W e [ R I 23 JRy AR 114 A 2 45 280 5 45 A o
FEIF ) MIRLE , ¥ B C LRSI E A2 L 1 BIOH TR
TR B RS SRR R Lk
B q AN IR 20 TRHLF & B SRR 7 A R
DRI 0 A e ot AT P R MRS ARV 10 B iy 3k
HE,
FoWUk MR e 2 AU A LA 5 CCAR-23
P IE 28 TR T ML AE XTW’HLE’JEAZ** 2 %‘%%6}%"]
TEHLSK AR HHOE i i A 7E HLAE AR Hi e SAR ik



5 4 )

T SR A B B ] TRAL A e X Bl R e 451

. — B o TR A A CHLAME i el Ae o 3
BRI RS R 7 1 o DRI 35 A AR AT A
J5 BB ARRE  (E XU U8 AR g FER K R A
3 108 R 2 40Ok A R R I A A R . TR
SEH R 22 R ] AR 7 A A B S X AL B
P2 R AE 207 3k AR A 3 T IR A KU U8
AT A R 9 BUR A AR DRI T ORI
P, B CFD SR BB, R I CFD Jr i
THRAME M ETE LAY R AR Ak, 2R T 23 B
TCHLEY TRAT PR AR R R AR R ET E Wz i A
NI

A SCH A CFD SR HAT B2 0UK R e 2 5C
TN T ] AL O AT S I BB R S B B 1
AE AR AR RV HEAT 52 R DAL O 25 O e ALY
QAT E AR AR A R R U DA ZALOE A TS A
% E SR AEAT S PEIE I L PR B LA B R 2 Al
FH A 2 P M AL

1 SMERAR CHLER

TG ST JRL K A EE A A ST S A%
WnE 1 s . T X e O AR TRHLAS B R
X A T I B T SR AR (] 4 R0 s Kl 53 07 3% LA
e G P T A S 23 R B THARL R 22 AT S8 4 ST
AN IR X Bl I R B BE 2 . AR A L TaE
SURS R4 00 W AN [T BB 77 = R N B R
H e A 2 SRR

P TRHLBCANEE AR 10 2 T P A%

Fig. 1 Surface grid of aircraft with external pods
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Fig. 2 Curve of lift coefficient change with angle of attack
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Fig. 3 Curve of drag coefficient change with

angle of attack
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Fig. 4 Curve of longitudinal moment coefficient

change with angle of attack
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Table 1 Comparison of lift coefficient difference(a=—2°)
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Fig. 6 Lateral-directional aerodynamic force increment

caused by external pods
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Table 2 Longitudinal aerodynamic force increment

caused by external pods
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Table 3 Calculation parameters and results of stall speed
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Table 4 Calculation parameters and results of taking off distance
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Table 5 Calculation parameters and results of double engines rate of climb
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Table 6 Calculation parameters and results of one engine rate of climb
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Table 7 Calculation parameters and results of

range and endurance
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