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Calculation method of thrust target value for civil aircraft

LI'Yi, SU Sanmai, LIANG Kaiheng, ZHU Tianyu
(School of Power and Energy, Northwestern Polytechnical University, Xi’an 710072, China)

Abstract: Thrust management is one of the important functions of civil aircraft flight management
system. In different flight phases and flight states of the whole route, the flight management system needs
to calculate the aircraft thrust requirements for engine, and then use the required thrust as the target thrust
to generate the command of engine throttle control. Of which, thrust target value calculation is the core of
thrust management. According to different flight characteristics of each phase, the calculation method of
aircraft thrust target value was studied by using flight dynamics. The calculation process of climb, cruise,
descent phases at different flight modes were analyzed in detail. Taking Boeing 737-800 flight record data
as an example, the thrust target value calculation method was simulated and verified. The results showed
that the calculated thrust value was consistent with the flight performance theory, and the relative error
between the calculated thrust and the actual flight record data in typical flight phases was less than 3%.
The thrust target value calculation method can provide a reference for civil aircraft thrust management

system design.
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TR SLBE 1 32 1 50 BT Ok I T B 2 AL,
SRR y Ry U, AENETHIT B AR G115 X p
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Fig. 14 Flow chart of thrust target calculation in

cruise phase
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Fig. 16 Aircraft flight record curves
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Fig. 17 Comparison of simulation results and flight data in
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m 1,
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FEHRARFEA AR (1 [R)B, Bl e B, AL A
AL B 2 380, PR Ok I g A R R o
IR

1E 540~610 s it 73 AT &l 16(a) AT, o]
HURHLAL F /K IR A o Ui, T8 B
{8 1% R JFH 45 80 B S AL B T 0 vk, HLAE KL A
T 5 A 2 R N, AT T E e B T 5 i 4% 3 Y,
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BOFE BT B AR 75%, %5 ITiE
B AR

Z Rk SR ik A R T )5 T, N
B, B BT B 4w B, RALECOE 3K AT
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Table 1 Flight data and simulation results in climb phase

il /s REHURE Mk oS
AT B
200 87.8 88.0153 0.2153
250 89.6 87.7877 1.8123
300 91.1 90.2353 0.864 7
350 92.4 92.3923 0.007 7
400 94.4 94.5747 0.1747
450 96.3 95.7673 0.5327
500 96.5 96.053 1 0.4469
550 83.1 80.318 6 2.7814
600 80.0 80.188 5 0.1885
650 97.6 98.3322 0.7322
700 94.1 91.6704 24296

B

17 XF LA AAR s, f A5 RS kATt s
(1) & SR N, AR IEAR Y &, 32 ICTHI B
JRGEE 506400 £ 38 st CAn ) 16() ) 52 i, )5 BL 45
RAFAE Y B, (HNE 1 XF AT, & s8hHLEE 3 N,
(IR ZETE 3% LAY .

HRAE & 16(a) AT 1T 43T 0T 0 € HLAE K
FUTBER A by A5 v BT 2 18 s ST B 1)
TE U v B M T T 25 o B v B, BP 7.193 km, 38
TR SR 0.673,

P A SRR B ) B AR AR, D |
RAFICAT L R 1 K S ALL S N, 5 AT IE SR i il
N, XA B 18 Fra, i AR AT E s DL KX
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P18 ISR B (7 ELAE SR RATEUR O E
Fig. 18 Comparison of simulation results and flight data in

cruise phase

F2 AR YTEIRR TEHE

Table 2 Flight data and simulation results in cruise phase

el KAWL N/% .
CATERE HfE A E

800 78.8 79.3539 0.5539
1100 78.9 79.8125 09125
1400 79.4 79.34 0.06
1700 78.9 79.7117 0.8117
2000 79.0 79.5576 0.5576
2300 79.5 79.756 1 0.256 1
2600 79.1 79.5105 0.4105
2900 78.6 79.803 2 1.2032
3200 79.6 79.5647 0.0353
3500 79.3 79.7215 04215
3800 79.3 79.577 1 02771
4100 79.1 79.9257 0.8257
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ML 16(a) (1 RAT i BE 5 AT 3 B AR Ak T
AT i B 5 R AR 1 e, A =R A R
18 X Lb R B, I A5 R 5 AT I Sk 0 R B WL
N, AL R A FEAR YA KA B 1) & S P
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il 16(a) ©AT &I 40 BT AT 0, RHLAE T B%
B e L2654 265 kn(136.33 m/s) (XF 7 [F] 16(a)
P ELZS 3 207 m/s) HHIRSF T 1%, SRS 7E 5.86 km
(4380 s) Kb PR T B, i Ja FH A R 5 7K FF &
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LB (a) W & Sh LSS 3 N, 5 RAT 0 5% 8 N, X
e ant&l 19 B, 4 B RAT s LA SR i 25
%3,

ML 19 XF L6 AT A4S, 76 5120 s ARG AY T
FEMUBLT BA5 R 5 RATIC SR L shHLEE 3 N,

RWLEEH N, /%

ol i
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Fif[a)/s

19 TR (a) 0F AR A ATEAR X L
Fig. 19 Comparison of simulation results and flight data in

descent phase (a)

£3 THEMRG)YTHRERFTELRE

Table 3 Flight data and simulation results in descent

phase (a)

X KAWL N/% -
MRS e B R
4200 64.0 63.622 60 0.37740
4300 55.5 53.739 30 1.760 70
4400 333 33.36600 0.06600
4500 32.6 32.68570 0.08570
4600 44.8 45.294 45 0.494 45
4700 459 47.478 90 1.578 90
4800 52.8 53.21670 041670
4900 62.6 62.683 80 0.083 80
5000 634 61.9956 1.404 40
5100 634 61.6779 1.722 10

PILARWY) Fr, 32 3 L S 2050 SR 0 e X L 2R
W% BhALES T N, B0 BLRZETE 2% LLPY, (HAAE 19
FERU: R e [ SN B R TN TRl &/ A R s R
i e Bh R — 88, g T A B AR 2 TV
W AT S 5 0 AR AT IO X L, 2
FEIZ T BRI B INBCT 212 254 1.040%.

£ 4 370~4 580 s 3@ i 43 7 €] 16(a), AT %1 K
BLIL S PR T B, TCHLIY R R R B, B dh/de 48
XHERER, HEE CALT 7 #E ) 288N, & sl
HEANG AR . 7E R RAL L, BEE BI5R T & 3)
LB 1 % 20 5, A B 1 % BRI T 3133075 3 Y
REIMUEE T N, 28 32%, Z(E S WATiE s EdmAHT .

TREMTB R, M 5120 s TFIR, B & 5400 s 4%
UE T R B4 R (), Xt B a6 AT s HEA T 4 BT
AN il A A T L AR 0 R R AT O K, AR
BIoR FH 45 35T W (BB A B B - Y5 26 )
BT, RIS T BB S R Sh L o N, 5
RATIC SR HE N XF L an &l 19 firow, 0 BLAOHE 5
TRATEHE DA K A LR 25 AR 4,

X 20 53K 4, R 455 K 16(a) #E4T 43 B Al
M1, 5120 s JE W HOAHAR R 2K, JUHZ 5310 s
ZJEWILBL, RATIC MY = A 1.603 km, 5 JEHL
Yy 5 v RN S BRI B ML & B A 824 m, RAT
1o B P ML AT R B o 2Rl AT R
i FREESET, K BLCHLE 2 3 P Jd /N,
Wb RAILR BB 6 T 0, =z & sh ALk F1g
B, M 1 e RHE RN, B T BB T H AR
(EBEIE T M Ny AR 2ZE R . A, 7K
BLSE PR 3 7 8 B o, TR ML S 1 3 v B
W S S 1 FF 42 )l 224N R e, BT AR 3 )
HARMEXTH TR 6 RS % E L.

LEA R 17~ & 20, 1531 &Mt Be e 4fE 11 B AR(E
TR R LR N, 5 RATIC SR G N, X H

F4 THERROD) VTHERHESE

Table 4 Flight data and simulation results in descent

phase (b)
LS RENWUHE N/% .
CATEE B
5150 40.6 46.529 16 5.929 16
5200 40.6 44.297 88 3.697 88
5250 64.7 61.783 60 291640
5300 36.4 35.762 90 0.637 10
5350 39.5 40.772 56 1.272 56
5400 34.9 45.25020 10.350 20
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