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Abstract A new reusable launch vehicle RLV entry guidance algorithm with ranging technique which only needs to up-
date flight profile parameters was developed and a predictor-corrector entry guidance methodology using Runge-Kutta-Fehlberg
method for RLLVs combined with trajectory online generation technology was studied. Comparisons between the two guidance
schemes were performed and simulation results show that the two guidance methods are feasible which indicates that the inte-
gration of reference-trajectory entry guidance and predictor-corrector entry guidance is a promising entry guidance scheme for fu-
ture RLVs.

Key words reusable launch vehicle entry guidance reference-trajectory guidance predictor-corrector guidance

RLV

RLV RLV

RLV

1 20

60 Apollo 2

3

4 “ " 5
6
1 RLV
RLV
1 RLV
2 RLV 3
* 2006 —09—23
863 2004AA721073

1974—



RLV 27
RLV
1.1
RLV RLV
1 6 RLV
RLV
2 RLV RLV
RLV
1.2
RLV D-V
RLV
10°
J — J\/?J'Und[ ~7J‘ / i‘ynildv
Sre[' D- CD
0 m  RLV S e Cp
J D v D-V
RLV
1.3
RLV RLV
- PID

LD.,= LDgy+fyD-Dy +fr R=Ry +f h—=hy +f, ov—0y + fi h—h

+fR R_RO +kDJD_DO d[+kRJ R_RO d[+/€hJ‘ h — hy dt

L D D R v h
¢ 0 n
RLV
1.4
RLV
R R,, . R,,..
L D =5 L Dy Dy=5"Dy h'o=5"%h
0 R,. 0 PO0TR, 00T R, o
LD .= LD"+fiD=-Dy+fs h=h'y +f35 Ry
Rtogo R[)re / 1~./ ‘3
2 RLV

f

-R,,

k

RLV



28 2007
1 RLV 2
RLV
2.1
RLV RLV
Runge-Kutta Runge-Kutta-Fehlberg
2.2
RLV RLV
7 6
7 8
2.3
@® @
RLV
3
RLV
3.1
RLV
RLV
1 RLV
RLV
RLV
2 RLV
RLV
3 RLV
3.2
1
1000  Monte Carlo 2



RLV 29

100 + 10km ¢y 10°  hy 25+1.5km 0 -7t
4° T, 1000 Monte Carlo
1 RLV Monte Carlo
Tab.1 Results of 1000 Monte Carlo runs for the two kinds of guidances

o o P c
R, km 99.50 0.57 100.04 2.03
Ay ° -0.97 4.30 0.26 3.76
hy km 25.06 0.50 24.96 0.23
0y ° —6.96 0.03 —7.60 0.52
AR >5km 0 0
T, s 0.01405 0.1245
2
Tab.2 Results of tests in the worst cases
e Co LD
+30% -30% +20% —20% +40% —40%
Ahy km 1.95 —2.44 1.38 -1.49 0.08 —1.45
AR km -0.27 -0.34 -0.27 -0.22 -0.81 145.41
Agy ~2.13 ~1.70 ~1.86 0.88 ~0.67 ~80.06
Ahy km -0.08 —-1.41 -0.03 —0.46 -0.04 -1.83
AR km 1.53 0.29 1.26 4.92 1.66 2.48
Ay ° 3.01 3.53 4.61 -2.21 -1.82 2.29
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