512 B 4 1 = FOTOR K o MOARRREERD Vol. 12 No.4
2011 48 JOURNAL OF AIR FORCE ENGINEERING UNIVERSITY (NATURAL SCIENCE EDITION) Aug.2011

EaR

EMEHMERETSEN
i ¥E 2% 18] A AR 2= H B L

Wy, W&, FwE, RSN, & &
(1. ST TR BEPE PH4E 710038;2. Z5ZE TRRFCSERMIFER , BEPE P94 710051)

HWE AARETEREEORRREIRRZE (ITB) Z TR R R, X T EAEHKE
AR o (CIAC) S AW i B TTB Sk e A 3 R (AL, R A R A T 2k —e A
B, AL A R R TR RS AR A, JF a2 A R B 454 ITB A A B IRE 4 4o
SEHATT OAARE, ZBREEIN2 AEHNITB RIEZETURHE M ESRERDH O EE
R#tuRE FAaEANFREEEG TEF R, TRBEATHS S KR RMRE kT2
R BRI LR, TR ET EAE ITB R E o, IR E oA, T30 4% B A B i 3 5%
K e AR AL

KEBIE RBRAEMRRE T RSN TR

DOI  10.3969/j. issn. 1009 —3516. 2011. 04. 002

FESES V231.2 XEHRIREE A XXEHRS 1009 -3516(2011)04 -0005 - 05

ol R TR TR R 55 R R T R SR BRI (B e T2 2e ek 2R 4505 T i 22 A A
SN, PR AT AEAS B8 e e R IR A TR A T ER NI R PR RE AR B B2, X MRG0 3 R Lok
P, FRRBEEE TR BEARAR & (L2 = TR IR e i, TR T % (24 300 - 500 K) , A R iR A 11 3
JERE RN/ ML EMERB AR RS , DR R IR 58 75 TR L BE A, T AR A, & P
FIBEZ N, 2 RE RISt , A A R e U 1 IR T, W& SLE sk

WHE R IHABE 2 (Tnter — Turbine Bumer, ITB) &— Ml & AR E"" L IRFEIE T S 1 M Jr A9 4L A
— NG B R s RS AN 25 S A — 5 8905 205 [E T AR A IR B 7 15 R Jes gk AT, v R T s Y
S UA—EFREST A AT P 7 A B AT, DA T 388 i K Aty B8 st i), (s AR 0% T B2 R 4y Bl 1) < B KK
Wkl PR R IR S T A g SIS R A BE 2= B IR B Hh TR TR 21— udkbe , T DA S (I R T
FIE T RR, DT R ) LR R & ShHLPERE ™ R R L AT SR EGE . WIS B B, TR
BN BIBRPE R 2 T I T 3 Z W HRE , (I A ShHLIE A DS K, B 22 Y IREE 5L 400 R UK B RE , SR 1 & BliHL
FUA TS rERe” L LSS 1 (a) AR AR BRI 1(b) - (e) .

T, % FH) ITB 45454 H 25 ¥ W 4L i ( The Trapped Vortex Combustion , fij #% TVC) R e
(Cavity In A Cavity, K CIAC) 45U SCHR[5 ]I 07 B W] CIAC S5HIRBRR R IR THR, M
FERUR AR (BT BA TF P T AR S 0T LU 9% . AR SC 32415 2 PO RS IR 45 A 19 1TB 47 T
AR, 53 T AREIE O A 0F R BRPEIR B 3 R AN 3434, FE AT T X AT, BIBE T CIAC 45448
#

« WFSHEHA.2010 - 12 -28
BEE&WH . S TR RO R4 % B H (XS1011004)
EZRN 06 B (1971 - ) 58 BepiieH A 202 , TG R 50 BRI 5 HHRERTST.
E — mail ; 78758909@ qq. com



6 ZETRERFFM( BRFERR) 2011 4F

H 4
4B
5
3 9
28
2
§ 5
(o) MR FHIL {(c)} ITB

El 1 ITB Z5¥ M1 & shALERABAE A L 4

Fig. 1 ITB configure and Ideal circulation of ITB engine and general engine
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Fig.3  Velocity vectors on the cross section of TVC
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Numerical Simulation Investigation of " Cavity in A Cavity" Structure
of Inter — Turbine Burner

LUO Guang —qi', HU Lei', LI Xiao - yong", ZHANG Hai — ming' , MENG Long'

(1. Engineering Institute, Air Force Engineering University , Xi’an 710038, China;2. Department of Scientific Re—
search, Air Force Engineering University, Xi’an 710051 ,China)

Abstract ; The difference between general trapped vortex combustion and CIAC ( cavity in a cavity ) trapped vortex
combustion of ITB (Inter — Turbine Burner) 3 — D combustor on two phase combustion flow field and combustion
performances are studied by using CFD software. Realizable model is applied to simulating the turbulence. Non —
premixed combustion model is used to model the turbulence — chemisiry interaction. Then, the analysis and com—
parison of the temperatures, flow field and species are done in the two different ITB structures. It is found that the
ITB of the two structures can yield a substantial increase in the entrance temperature and speed of low — pressure
turbine by the results. The temperature of the front half section is higher than that of the rear half section in the cir—
cumferential cavity. The fuel participating in the secondary burning in the downstream of the main path way is an
incomplete burnt, incomplete oxidized low carbon compound. A fuller combustion and a greater temperature rise
are obtained in CIAC (cavity in a cavity) structure. The groove on the top has a well effect on stability of combus—
tion.

Key words :inter — turbine burner; cavity in a cavity structure ;non — premixed combustion



