%5 30 %5 4 6 ]
2015 4 6 H

fin = 30 1 #4)

Journal of Aerospace Power

Vol.30 No. 6
Jun. 2015

X EHE:1000-8055(2015)06-1407-07

:FTHLF=_¥ﬂﬂ£Eb:t“ﬁ£

x| 7 58
IS 25 K o2 A

i B B2 TR SR E SR 5 H Sl LI R ) R

doi: 10. 13224/j. cnki. jasp. 2015. 06. 016

RGOS 5 g

L
RIRE

B, dba 100191)

SN T TC I B AL R Sl LA R R R A ) A Y 5

A VRSB A S AL 45 1] 78 Simulink 33T TR IR 5 WU S ML ) R G A L AT Y R EAE 0~ 10

m/s M8 fEE LT Bl 7 #E 2 AR G ) R

[fa) 805 SR P I JE 7 5 T (GUD 4 5 MR 26 45 v Sl L D P 53t T . O

T —RPIR S 5 L S LT R 5 45 RS B RAETE O~ 10 my/s 38 fiig 9 B2 # F 2R 495 UG C 88 1 1 A il 2k L B

VEWES T ARG 535~1071r/min, EdE R4 TAERCE R 0. 558~0. 593, F &

Pt T SR .

X 8 W PRZ: HRLE SN BRER; CRBGT; BRI AR 6 R

FESES: V274 XEktRERG: A

ZS VR TE 3 5 L Bl L Y DE I 1%

N AR 2k

Analysis and design of stratospheric airship propulsion system

LIU Xin-giang, HE Wei-liang

(School of Astronautics,

Beijing University of Aeronautics and Astronautics, Beijing 100191, China)

Abstract :

For the problem of propeller and motor matching, brushless direct current

(DC) motor model and propeller thrust model were constructed. In order to research the

control response problems of propulsion system at 0 to 10mf/s cruising speeds and different

wind speeds, the simulation model of control system was designed in Simulink by combining

matching design with motor speed control.

The interface of propeller and motor matching

was compiled in graphical user interface (GUD. Propeller and motor matching software was

developed. The matching design curve for operation at 0 to 10m/s cruising speed, i. e. ; the

working range of the propeller from 535 to 1071 r/min and the overall efficiency of the pro-

pulsion system from 0. 558 to 0. 593, was obtained, which can be used as the reference basis

for the matching design between high altitude propeller and motor.
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Fig. 1 Mathematical model of brushless DC motor
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Fig.2 Structure diagram of propeller-motor

matching software
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Fig.5 Structure diagram of the control system
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Table 1 Design parameters of the airship
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Table 2 Design parameters of the airship
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different cruising speed
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Fig. 7 Propulsion system’s dynamic response curves

of 0m/s and 10m/s
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