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Mechanism of Combustion Instability in Supersonic Combustor
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ABSTRACT

A series of computational simulations have been carried out for non-reacting and reacting flows in a

supersonic combustor configuration with and without a cavity. Transverse injection of hydrogen, a simplest

form of fuel supply, is considered in the present study with the injection pressure of 0.5 and 1.0 MPa.

The corresponding equivalence ratios are 0.17 and 0.33. The work features detailed resolution of the flow

and flame dynamics in the combustor, which was not typically available in most of the previous studies. In

particular, oscillatory flow characteristics are captured at a scale sufficient to identify the underlying physical

mechanisms. Much of the flow unsteadiness is related not only to the cavity, but also to the intrinsic

unsteadiness in the flowfield. The interactions between the unsteady flow and flame evolution

large excursion of flow oscillation. The role of the cavity, injection pressure, and amount of

are examined systematically

1. Introduction
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Fig. 2 Instantaneous temperature fields at §

BT TS MEm kT TBERT W AWM ®  ® b

o g o o I~ S op oF of o e

o ﬂc._T — & oWﬂrME.qml o = FK ol iy

TR R g E o ood TR E N B

o) Yo T o Wr @A TE R de e 4R

sFP VR 4Ty wm Xk T L ~ T

T ~ s e ] nY 0 ,

G P E gy AR LFE W g e nn B M

cREEx giiliemeabe. Ther Vi

xRN T L ERAY LT L Fe ™ T

MQMEO\W. ,ﬁotwﬂro‘mﬁﬂlorduﬂiowauoqumd, uw@ﬂﬂw — 8§ 2

TRetd pF¥aieer_ _mTE FUHS Bw o

Mo Xy L o ooy s o ow X o M —_ Yo 2

wm 9, oKy DR o m o W o BT X ~

oo gy 3 w B g o = ¥ B ooow oo W T

o) TE e, w T AEF Lo mee ¥y :

gl o o _ Lo o BT N H P b

PhHee” PTaPszFygemla Tmes T 7| B

F & % ogm Moo T d T TR _HA DT TS £ I

¥ e oz how g oo R A g % dn oo & i 1)

%‘mm‘wuﬂﬂ By T B BT LT EE T AT ® § L

FHRPET T ARTRGTHRLMNTTTRagET o 4 as 2 w

of o R g T %mxm:::ﬁowﬂﬂ_ﬂ%%%mmw Miﬂ@ ewwcﬁ T T
< T ] & G N o { 0 .

TR Mp < o gL NT e R TeplR¥ dald s

PR agoyw B FUE R m e ® m e T w T mT g P do

i%‘muwﬂuﬂoﬂww.} wm_%o_ o ?Q%%H\é%mmm_nﬂdp 5K TN

DCEDS I S P . w,oEmMﬂrWA«%m%&.ﬂuumﬂﬂ\ﬁcuyoﬂ%@uaau Z M

Eaz ‘ul_.,TﬂMﬁMa owomm.d*li“&u\d.ulﬂ%iﬂul_,_%oﬁﬂ owu,u_/l .Ao‘ol_ OTLd

1_I;EMMHM o .AT Ly o =0 . = I o S K 4 . H%_L..iﬂﬂ _I._ ﬂoA

Cxm E%ag, ¥ 2T TH 8 oal v ¥E Wl gk o

et gxed U TgErfceg¥ive b2 o cueFPlaesd 7

g Pad T2 g gd®mg 8o o DB Wﬂ:ﬁmﬂ%o%@a 5w

oﬂ;%wiﬁim_aﬂ W %ﬂowﬂ%ﬂlsm,ﬁ%wgq%%_.‘.w@o*_l‘énomm L o

3 ] w . H T @ vy B ! I B e of w®o o o o T s o

- & ® ) =) - A £ o © [ o N K llo N ! s g w W

K- g0 4 B T 2! =y G - S )

e s g M BRI Eagl s TRV e s s, Ho

9ﬁ.mr,ﬁﬂ ..an_r‘wu < m:m.m\m‘EIAEﬂA.r ,m.,muﬂ.ﬂhﬂﬂ louafwuduooq_ﬂadl 110..‘_

1 o ™ o — o . o 22! il o T o} K o T w ol .1A| o

o o fo < Ho 0 s W % B = o .

DY ‘HL o o Y ﬂi < aT } ~s ~ — g .

e XE GgNMNs T o Ho T LR oy W _ W %A@ﬂaﬂygﬁéﬁﬁq?%

A %,%aﬁazzmmjm%ﬂaa ®Ag®T gk

N I 1l i o —— o —

IR T IR A S IR . R I A I TR

4 .x ' o T R VT mIT Ve T HaTY VTR R

TE TN W AR Todw P WERTTET RGPPSR T

ms for the injection pressure 0.5 MPa

- 193 -

B #2A vegon, dg/T 79



Fig. 3 Instantaneous temperature fields at 5
ms for the injection pressure 1.0 MPa
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Fig. 4 Pressure Frequency spectrum for the
iniection pressure 0.5 MPa
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