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The Outlook of TBCC Integrated Energy Based on the

Secondary Power System

Wang Wei, Dong Aiqun, Li Dan
(AECC Sichuan Gas Turbine Research Establishment, Aero Engine Corporation of China, Chengdu 610500, China)

Abstract: The electrical generation, hydraulic power and pneumatic power of an aircraft is supplied by the sec-
ondary power system or the power extracted from engines by the secondary power system. After the mode tran-
sition of TBCC, there is no energy from engines for extracting. Therefore, it is needed to solve the problem of
long time and high energy output of the secondary power system for airspace hypersonic aircraft. The technical
features, application and development of the secondary power system are concluded, as well as the development
of hypersonic aircraft. The combination of ATS & RAT and superconducting generator of more electric engine
technology and large energy storage devices are available technical routes for integrated energy of airspace hyper-
sonic aircraft.

Key words: TBCC(turbine based combine cycle) ; integrated energy; battery; superconducting starter generator;

ATS(air turbine starter) ; RAT(ram air turbine)

B
0 3 5 55 26 (R e B BL ATt M T
TBCC gL Bk e sy g, PRI AR 2 3 DL 302 g O

i}

R ALA TR R AL % Bt gy o VSRSV AR AR e St B
SRTTRZ . 18 TBCC A4 % shpLh, o0 L RABLE SR AR T, 47 ik
K 0 R S WL B B Ty o R R b ey 20O DB RS LA AR S AL S R A

W#E HE:2018-05-01; f&[EI HH:2018-06-24
BIE1EH : L6, a88wangwei@126. com
SIRA%R: T, HER, 2P BTE s IR M TBCC LA RRTREEALT]. Mizs TRMEE, 2019, 10(1): 21-28.
Wang Wei, Dong Aiqun, Li Dan. The outlook of TBCC integrated energy based on the secondary power system[]]. Advances in

Aeronautical Science and Engineering, 2019, 10(1): 21-28. (in Chinese)



22 iz TR

5510 &

T L T8 A ) R A TR R TR

X531 F B — (R SR B R sh L, T Bk TBCC
KNHES T 5 R 5 W5 & shHLs ks 5%, op
JE K BB A % 1, TTk N & 2 B2 il £ e Ty
LA & S LRR A B C L R 5K,

A Py A e OC F nfa] 52 39 Bk TBCC
R HLAR L) 22 A R SCRR A8 SCHFSE 6L
W Eh I RGE R  J1E L 456 JF B TBCC & 3)
BLTAE AL 2R oy 2 55 5K, 48 1 ORI TBCC & 3l Bl
AT SR G REIR T &

1 BIHNRENBRARF R LRI

KHLEE —3h y R G Sr T £ & sh AL, ol DLk
s N B T AR 1) & s LB B ) 3R, Ry R AT A it
JIT T 1 AR RR IR - O AL HL R A L5 R vk R R B 4
AL s @O0 RATA R (R 3 RS AR ) K
sl R H A A1 KA A AR AL R g s © S iR
P ZS R R RN R Zh LR B SR ER IR SRR .

W ah I R ki Bh 2h ) % B (APU) (B &
1 E (EPU) R & I  E  kH
MUOBE RS H N, 8 sh h &2Gpd i, vl L
TERRe s th s I KB G . g &
(APU) MR E NP (GTS  opEE KW
(RAT) L8l sh AL e 2 & L, 25 SR fe il 3l

T AT LA 5 T ) RS AT R
AR R A SR AR 4R v T A I R

=& it

s F L 32 A AR R VR R T A
BB FERM, MEERbMARKR 28V H
Wi RO 24~28 'V, B 4R A s ] A0 2 R
fEfERE 7, MR B AT 35 30 min, HH 5 EHIE A
LI, & Sh AL IE & T AERT .t & B AL )
MU A I r, JF 3 i A 3R A (ATUD AR e 4
e CTRUD B i He 28 i HL G 4 R 28 VB Tk L XoF
EHIM T . Yk S Ik T AR, R L e 2
28 V H M HEAL R 270 V BT L& S HLE )
S AE R R S

TR & HL b T o e, LD R AR, WK
o 8 2R R T B N FHLARL e ) 2 VK T 1 B S B 2
o T SRR IR M D PR BT R . R R H M B R
iR g Ty AR IR PR RE AR S, AT SRR R MR
R HF A AT R N 2R fldn, s
Y R &L R R 4L A S ML
W, C-17 iz i ML TG 26 B8 49 &5 | vt T ) 3h il B 3
7358 I PR N 2R HL . MIB339 # k HIL A R
FERMIE S LSNP, RS A T R R
Fe /L AR O T EL A P #A, A350XWB K AL I

1.1

ATOAMZERB, B P SAFT 24 A 600 P4 45 Ab i 8 sl T £
— AL~ TACHL R B R SE IR 1 B . S 3 25 N 2 5 B787 4 3 A
£1 KITBROEDHRS FEHEM L HFE 2013 4F4) B787 8 i £ b i

Table 1 The starter system of aircraft

I KT AT, 22 A e LB A P T 2%
B IR LT R P T A T e Tt T AR B

EHL IR

—ftHL Bl PLanER 2 7Rt T LA H L I S P A
SRHL BB S B (APU) I E 2 3 % 1 HL(LSGM) B 50 YR AN T R 8% B S 3 1K 4 FRL it
ZACHL HIBhEh 1 E (APU) B RE R SIHL(GTS) T oM 5 i T A L TR 28 VMR AL s 1Y

DAL BB 3h )1 2 E (APU) + 2 SRR IHLATS)
i B 3 1 2 8 (APU) + = R Rk 3h & f AL (SGMD

AL 550030 % B (APU) + 2 3 & AL (SGM., & e N &
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Table 2 Comparison of power density between lead-acid batteries, nickel cadmium batteries and lithium ion batteries

RIS HiE 4/ Ah i/ kg A/ em? BHTwNHFE/(Ah- kg D) HRBPE/(Ah s dm )
HE TR 28 30. 00 21 826 0.93 1.28

B4 L 40 37.00 17 302 1.08 2.31
HEE L 44 18. 14 16 621 2.43 2. 65
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Table 3 APU(including GTS) and parameters of foreign typical fighter jets and large passenger aircraft
25 AN HE YR/ kW Bt/ kg &R /m JiE S # IE
T-62T-40-8 DL 169 22.7 — F-16 #3]-HL GTS
JFS190 A F R 122 35.9 7 620 F-15 i3} GTS
Noelle180 Klimov 132 46.5 2 500 L1 2000 GTS
GTDE-117 Klimov 66 42.0 3000 # Su-27 GTS
GTCP36-200 ERTR 179 57.2 4572 F-18 % 3-HL APU
G250 VYR N 335 - 12 500 F-22 %3l APU
APS5000 DU 735 244, 0 13 100 Wi 787 B AL APU
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F4 HEHMEIBREDNNFES
L5 ZRRLEY(ATS) Table 4 Main parameters of ATS on the world
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) il 2 P LR R H BIL R Fe T R L RRSA B UL E T 1L
Pk R B T R B IR LG, & R G R R B R

FETCHO I BT 7= Al s i R 3 . B R
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ik 285 W AR AR S g B 45 fid Rl ke
Fig P TR 7 2R R IR AR S ) R o R R Y T AT
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TAE. 1999 48, H A 1Y i 88 7 ol iz f ILHE F R 40
I H HYPR #3109 B 6 TBCC & shLIm Al 58 i
] 53300, 2 R L1 & SRy R S AL T
i b R B 1 TBCC & Zh Bl

20 f2d 90 4FAR . € H SR-71 KHLEE £ Y J58
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