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Fig. 1 Schematic of ground direct-connect test combustor
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Table 1 Ignition case with different injection pressure drop

M5 BUEEME(MPa) BRI (mm®) OB B L ARGEK RRT7 R g
1 0.97 1.9635 0.485 0 ) D xS * IR
2 1.26 1.9635 0.563 0 7 A K A8 2E Y
3 0.32 3.927 0.566 0 [ DS SR
4 0.95 1.9635 0.459 0.165 ERtl P SR

H Chen" 1 Wu'? i 48 S BF 55 7T 40 , 76 W14 5
MERBHHEANBERLT . BENRNFEES
WEVE R IE o X ik 2 K ik5e 3 FTLAE &,
P A RARL S 3k o A A A (HL i g 2 g
FEREERFIRE 3 P EME, FHik, %2 f#A
MR R R D R B M RN R RIBR BRI R
LB BN, B AE R AR 05 F 1 R ok TR ZE MO K
BT ,i5 2 KBS,

U BT LAE B, KRS & 3L
NEMREEYEA R, BEHMENMRE DS
SYBHEVIMER., FEREEBEASMERLT, #
A TR ARG RARL o & S HL PN S ROk B B, T 5 g
HEEREEVIA R, B R RN, 38 A MR A R
B K,

[F A, % ik 1 5% 4 WEERATUES, W
Y g TOURRE s B AR B B B A — 3, I
WA HAMEBEARRBINYELES -3,

TERREKIEE R KT, RSP REE R
RESBREBELT , RSIPLEIER 5K, HFRE
Mpg. XU TR KT LRM LR K EEE =
BB L E LG A B, W EERIIEN
FIRKIERE LT, ZBPLEA E LA MR AKX
HBR
2.3.2 BRI J7 SO0 R K PR BRI

T A X AN R B KRR B T AT T BT A
HARGRME 2 fin. RBERER, ALK S M
W 6 RA T PIAA[F] 242 B B 3 B MBEH3E C
BEATHROBHBETE (B A 4% OO AR 05 68 R BB KR
FERHR TIRXE 7 FPTEM BN BA RS, I KIEE
RARE AR R TT KM , TR i E A Bk 36 B AR
B BB R . BRESIWITRAUE, X
LB KIEREZAE K o 3 8 Sik3e 9 6 F e
THER B 55 [ s 5% 3 B () Bof W8 T AL, ELE A 2L R)
HEETREABRELSMR,

x2 ARBESXELT AKHER

Table 2 Ignition case with different injection method
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Ignition Characteristics of Ramjet with Cavity-based Flameholder

LI Qing, PAN Yu, LI Qing-lian, WANG Zhen-guo
(Department of Aerospace and Material Engineering, National Univ. of Defence Technology, Changsha 410073, China)

Abstract: Experimental investigations on the ignition characteristics of liquid hydrocarbon fuel ramjet with cavity
based flameholder were conducted using a ground direct-connect test combustor. Successful ignition was achieved using high
energy spark igniter and hydrogen pilot flames respectively. The results suggest that the ignition technique is closely related
to the injection pressure drop and injection mode. Based on the wall injection mode, successful ignition is easily achieved,
while based on the center injection mode, ignition is hard to reach. Meantime it is found that the size of the throat can
hardly influence the static pressure in the cavity based on the structure illustrated. In that case, the effect of the size of the
throat towards the ignition characteristics is small.

Key words: Ramjet; Cavity; Ignition; Injection mode; Throat

(- #58 1573 1)

A Fusion Algorithm for Pico-Satellite Attitude Determination
Using Low Cost Mems-Based Sensors

MENG Tao, WANG Hao, JIN Zhong-he, HAN Ke

( Department of Information Science & Electronic Engineering, Hangzhou 310027, China)

Abstract: This paper presents a novel sensing methodology with an unscented Kalman-based fusion algorithm for atti-
tude estimation, using inexpensive MEMs gyroscopes, sun sensor and magnetometer. Considering the potential failure
mode, the back-up filter algorithm using only magnetometer is proposed. Three-component modified Rodrigues parameters
are used to describe attitude vector, which avoids the singularity of the covariance matrix when using unit quaternion in atti-
tude determination. Using the ground test of gyro drift data, hardware-in-loop simulation shows that the proposed methodol-
ogy can obtain fine attitude estimation, even only magnetometer is available, the back-up filter can still meets the require-
ments of the ordinary mission. The work shows profound meaning in the engineering application. This paper can be seen as
a positive exploration of low precision MEMS sensors application to low cost pico-satellite.

Key words: Pico-satellite; Attitude determination and control system ( ADCS); UKF; The modified Rodrigues pa-

rameter; MEMS gyro



