0254-6124/2022 /42(5)-0927-06 Chin. J. Space Sci. — ZIAA5FFHR

YU Chunrui, QTAO Kai, LIU Dongxu. Basic Problems Research in Stratospheric Airship Design (in Chinese). Chinese Journal of Space Science,
2022, 42(5): 927-932. DOI:10.11728/cjss2022.05.211015106

TR R R

v 1 1 S 2
THH 7& Bl x| e,
LR B Sl s AT T dbat 100094)
2L A MR RN REMSEBE Jbat 100191)

W OE FHZE R A R KA T A (R AT a, BTSRRI . RERAE R
SR LR R, X LN B gk S U LA T MR R, HRZ TR AR TR SR, HARSEIE
IUMERE R, BRI B Y F A ) R R A 7 S8 M AN S8 BRI . ARIETIRZ NI . IR R 7 9 FEhlke
Tk, ZEERZHE 2 SR B, RES it 5P 2E AR NS, R R B
FRIE RS R AR AS R X, T8 X S IR ) B3 2 SR SR s, 3R g R & R it
PEIE =

KA miEasE, ERE WE, BARBGT

hESES Vvord

Basic Problems Research in Stratospheric

Airship Design

YU Chunrui’  QIAO Kai' LIU Dongxu2

1(Beiging Institute of Tracking and Telecommunication Technology, Beijing 100094)

2(Institute of Unmanned System, Beihang University, Beijing 100191)

Abstract Stratospheric airship is a new kind of long-endurance near-space vehicle, which has the
characteristics of high flight altitude, long endurance time, outstanding carrying capacity and good cost-
effectiveness ratio. Because of its unique flight performance, stratospheric airship possesses extremely ex-
tensive and important prospects in application, such as the fields of Earth observation and communica-
tion relay. However, design and development of stratospheric airship is a difficult task of system engi-
neering because this vehicle system is highly complex, and the basic problems and solutions of its con-
ceptual design are not completely clear. To solve these problems, this paper introduces the basic charac-
teristics of stratospheric wind field, temperature, and pressure, and then combs the influence of strato-
spheric environment on the preliminary design of stratospheric airship. Also, the differences between

stratospheric airship and conventional low-altitude airship are pointed out by summarizing the remark-
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able characteristics of stratospheric airship from the aspects of aerodynamics and thermodynamics. Fi-

nally, the influence of fundamental problems on the conceptual design of stratospheric airship is dis-

cussed to provide reference for the development of stratospheric airship technology.
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