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ABSTRACT 

An analytical technique for the prediction of the effects 

of rigid baffles on the stability of liquid oropellant combustors 

is presented. 7his analysis employs a three dimensional combustor 

model characterized by a concentrated combustion source at the 

chamber injector and a constant \fach nu;11ber nozzle. An eic;:;enfunc­

tion-rnatchin~ method is used to solve the linearized oartial dif­

ferential equations describing the unsteady flow field. Boundary 

layer corrections to this unsteady flow are used in a mechanical 

ener~y dissipation model to evaluate viscous and turbulence effects 

within the flow. An integral stability relationship is then 

employed to predict the decay rate of the oscillations. 

Results of this analysis a~ree qualitatively with exceri~en­

tal observations and show that sufficient dissipation exists to 

indicate that the proper mechanism of baffle darnoing 1s a fluid .. 
dynamic loss. The response of the dissination model to varying 

baffle blade len~th, mean flow Mach number and oscillation ampli­

tude is examined. 
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INTRODUCTION 

_PAGE J8 
QUALITY 

Increased liquid propellant co~bustor performance has 

necessitated the use of hifhly ener~etic pronellants and injector 

desi~ns that promote ~ore efficient combustion. ?hese influences 

tend to encoura~e the likelihood of the pheno~ena ter~ed co~bus­

tion instability. Instead of alterinf ttese co~bustion charac­

teristics, mechanical da::iping ctevice~ have often been incorporated in 

cornbustor designs. Two such devices have been successfully used 

to suppress instability. 

One of these devices is the acoustic liner which is a series 

of Helmholtz resonators or circumferential slots t~at ere pl~ced 

or machined on the periphery of the c:-12"':ber. J-=t losses ar-= primarily 

responsible for the da□pinr that is produced by this device. 

~xperi~ental verification of this ~echanis~ has been es:ablis~ed
1 

and a stronK theoretical basis for des~cn of these 

devices has been established in several conbustion instability 
2,3 

analyses.·._. 

ever, designers are reluctant to use this ~echanical da~cin~ 

device because it creates local hot spots on the chanter xalls 

and heat transfer becomes an imnortant consideration. 

The other device is termed a baffle. The baffle was first 

4 
proposed in 1954 - 2nd consists of a series 

of blades attached to the injector surface protrudin~ axially down 

the chamber. Several baffle confi~urations have b0en conceived by 

desi~ncrs particularly with resoect to blade arranpe~ent and blade 
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shape. However, utilizing these designs requires expensive and 

time consuming full scale tests. Heat transfer aspects of this 

device are also of importance but because the baffle is an inter­

nal device separable from the combustor walls these considerations 

aren't critical as far as the structural inte~rity of the chamber 

is concerned. 
5 

Sufficient experimental verification---------- -of the 

stability improvement of co~bustors with baffles has been produced, 

however total reliability of this device has been limited since a 

few cor.ibustors have failed to gain stability ir.mrove;:-:ent with the 
6 

addition of a baffle.--~ ----A theoretical treat~ent 

of baffle damping is needed to avoid t~ese anonalies and aid in 

design. Unfortunately, no satisfactory theory exists and 

design of the baffle has remained a black art which utilizes several 

empirical rules that may or may not be applied effectively in a particular 

engine configuration. 

.. 
The purpose of this work is to investi~ate a possible fluid 

dynamic mechanism for the dampinc produced by baffles. An analy­

tical model incorporeting viscous and turbulence effects is then 

to be used in a stability evaluation of baffled combustors which 

are modeled with a concentrated combustion source at the injector 

and a short nozzle. 

THEORY 

Three dimensional small amplitude oscillations are studied in 

a combustor modeled as a right circular cylinder. The baffles 
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enter the problem as discontinuities which rigidly protrude axially 

downstream of the injector end of the chamber. The chamber is then 

split into multiple equal angle sector compartments which are ter­

minated at the baffle ends by a single main chamber (refer to 

Fip;ure 1). 

Combustion and nozzle influences enter the problem as gain-loss 

boundary conditions. The combustion is assumed to be concentrated 

at the inj~ctor face. Support for this assur.1ption is based upon 

experimental observation that the majority of the combustion processes 

are frequently completed very near the injector of the chamber. This 

model for the combustion also overestimates the energy input to the flow 
? 

and thus represents the worst condition for stabili tY.•~ 

The unsteady model for combustion mass generation used here is assumed to 

be only pressure dependent according to the Crocco n - T lag theory! 

At the opposite end of the chamber is a "short", quasi-steady nozzle. 

Due to the restrictive nature of the flow within this nozzle, a coustant 

Mach number condition exists at its entrance. The choice of this type of 

nozzle is made for simplicity in this analysis. The effects of finite length 

nozzles on three dimensional linear oscillations have been well studied 9 

and are not critical to the baffle damping 

mechanism proposed. 

Periodic oscillations are treated for a thermally and calori­

cally perfect gaseous flow. The concentrated combustion assump­

tion permits the gas dynamic flow field to be represented as a 

sin~le constituent, product ~as with no heat transfer or diffusion 

processes takin~ place. The core flow within the chamber is charac-
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terized by a constant Mach number steady flow and is assumed to be irrotational. 

Consequently it is consistent to assume a velocity potential exists for the 

core main flow. Corrections to these assumptions are made by making boundary 

layer adjustments at the appropriate surfaces. 

One final assumption is made with regard to this solution. 

Entropy variations are neglected in this analysis. This assQ~p­

tion is consistent with the small overall influence they produce 
JO 

on the problem. 

Before mathematically describing the precedinf flow, a non­

dimensionalization of the thermodynamic variables and the velo­

city field with respect to their steady state values is made. Be-

cause of the concentrated combustion assumption, the steady state 

thermodynamic variables and gas velocity are snatially indepen­

dent and are represented as constants. 

The nondimensional conservation equations governin~ the flow 

are given by the following relationships. .. 

Conservation of Mass: 

Do+ p? . -+ = O 
Dt q 

Conservation of Momentum: 
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Homentropic Condition: 

The velocity potential assumption allows the velocity field 

to have the following representation: 

The state variables are then represented as power series 

expansions in an amplitude parameter (E), i.e. 

With these expansions a first order lineerization of the 

conservation equations is made which yields the following equations: 

P' = yp' 

(1) 

(2) 
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Since standing and traveling wave solutions are examined in 

this analysis, it is consistent to assume exoonential time depen­

dence of the perturbations. The perturbed pressure and velocity 

potential thus have the forms: 

* iwt P' = P(~) e and$' = cp CR) iwt 
e 

where w = wr + iA is the complex frequency and A is t~e decay rate. 

Substitution of this time dependence transfor~s eouations 1 and 2 

into the following forms: 

2iw 
( 3) 

P = -y [i w it + (·1 ~ <b ] . oz 

The gain-loss boundary conditions at the injector fDd nozzle 

entrance surfaces are formulated, respectively, with the aid of 

Crocco's n - T time lag theory and the "short" nozzle annroxima­

tion. 'Phe combustion boundary condition is r1athematically 

expressed as: 

or 
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~, + MPI 
az z=O y z=O 

= Mn(l - e-iwi) Pl 
z=O 

where n is the interaction index, (a measure of the amplitude 

dependence of the mass ~eneration on the pressure), and Tis the 

sensitive time lag, (a time phasing of the mass generation with 

the pressure). 

(5) 

The "short" nozzle ( constant entrance :':a.ch nuT'lber) approxi­

mation allows a loss boundary condition which is expressed mathe­

matically as: 

d <P I 
az z=L 

On the remaining surfaces of the chamber and on the baffle 

blade surfaces hard wall boundary conditions are used. ~his is 

expressed by a zero normal comnonent of velocity. 
.. 

With the partial differential equation for the first order 

(6) 

velocity potential and the linearized boundary conditions a 

solution is then obtained. Because of the discontinuous geo­

metry of the problem, a separation of variables solution can not 

be directly obtained and a more sophisticated method is necessary. 

This method calls for separate solutions in the baffle cavities 

and the main chamber. A matchin~ of these solutions is made at 

an artificial interface between these re~ions thus producin~ the 

comnlete solution. 



The solution within the baffle cavities (0 ~ z ~ zB) is 

found by separation of variables and utilizes the injector and 

hard wall boundary conditions. This solution takes the form: 

00 00 

~µ=LL 
rn=O £=1 

where 

111 B ( 0') ,.. ri1:'-T0 J rim r, = ~os -2- mN 
2 

( 2 2 
ui~/! + (!J n + 

·2,B + Mlyn(l 

eiJ\, Rz + CReiB2 'Dz j 

ei81,B 2 B + Csei3 2,~ 2 B j 

?_1_r( µ-1) s e s 2Jr11. 
N N 

2 ) 1/2 
- w ) 

-iwT) - e - 1 I (w + 

0 j l,?,) 

and N refers to the total number of baffle cavities. 

8 

(7) 
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Within the main chamber (zR s z s L) the perturbed velocity 

potential takes the form 

Lex, LQ) l iR1 (z-L) + if\, (z-L) 
(j)c = n \r 0 c(r,e) e ,c T e ,c 

9,rrJ ,m iR 1 (z 11 -,,) + C 192 (zB-L) 
m=O 9-= 1 e 'c - c e , c 

where the standin~ wave solution is marle by snecirying: 

and the traveling wave solution is ~iven bv: 

and 

B l,c 

B 2,c 

= 

( ;:i 2 wM + w M + 
= 

( 8) 
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The complete solution is then obtained by determinin~ the 

I µ l I I proper set of IAtmj and 1ntml • The continuity of axial velocity 

and velocity potential at the main chamber-baffle compartment 

interface produce the conditions necessary for the specification 

of the eigenfunction coefficients. 

With the aid of the' ortho~onality properties of the seri~s 

the followinv, matching equations are obtained: 

C0 C0 

µ =L LR9.,' Atm , m 

m'=O 9.'=l 

and 

c:o c:o l1n iBl BzB + i C iB z ) 
"'"'-·-1~B_e __ ,_~ ___ B_2_.~R_R_,e __ 2_,B_._D( 
L..J L..J ) iB iR z ( X 
m=O 9.=l ( e l,BzB + CBe 2,B n J 

( 9 ) 

(10) 
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Equation 9 is the representation of the matchin~ of velocity 

potential and Equation 10 is the natching of axial velocity at 

z = zn . It is recognized that the solution to this proble~ 

satisfies a homoveneous differential equation with ho~ogeneous 

boundary conditions and as such coses an eigenvalue proble~. 

Since the amplitude is arbitrary in this solution, a no~aliza-

tion to a particular ~ode within the ~ain cha~ber is ~ade. ,...,,., . 
.c.slS 

gives an adctitional relationship that is used to co~Dute t~e 

eigenvalue (frequency). Mathematically this is exnressed as: 

or 

f iBl,ceiBl,c(zR-1) 

( eiBl,c(zB-L) 

.. 
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00 00 

LL X 

m=0 t=l 

f~t 
0 0 

( r, e) 4'~"(r 0) rdrd0 
9,m ' 

A A • 

where m and 9, respectively snecifies the dominatin~ transverse 

and radial modes in the Main chamber. 

A successive aDproximation technique is used to solve 

Equations 9, 10 and 11. The first annroxi~ation chosen for this 

Method uses the ur.baffled chamber velocity potential solution, 

(11) 

With this aoproxination a calculation of 

the' baffle compartment coefficients )~~m( is J:1ade using- Squat ion 9. 

'I:i:ese coeffjcients, in turn, 2.re used to recalculate the :nain 

chamber coefficients /Bim( from Equation 10 and the ei~envaiue 

Equation 11. The procedure is then repeated until convergence 

is obtained. This iteration scheme conver~es very quickly and 

produces frequency predictions which have less than 5 percent dif­

ferences after approximately 5 iterations. 

In investiP,atin~ the convergence of this solution, the match­

ing relationships are checked by examining the velocity potential 

and axial velocity nred ic t ions at the interface ( 7. = zp) . With the use 
~ ll 

of Cesaro summation of the series expansions,~------reasonable 
( 
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agreement is obtained. Figure 2 depicts these matchings for a three 

compartment baffle configuration. This figure also indicates large unsteady 

gas velocities at the baffle blade tips (z = zB) . In these regions 

the eigenfunction expansions fail to accurately represent the 

flow field. 

It is therefore necessary to characterize the velocity field near the 

baffle blade tips using a different approach. To treat this problem a polar 

coordinate system is set up at the blade tips and an expansion of the velo­

city potential is obtained (re~er to Figure 3 for the coordinate 

system). 

If a proper orderin~ of the solution is made with resnect to 

an asymptotic form, i.e. 

where O ~ s << 1 ands~ O, it is found that the ~ean f~ow cor­

rections to Equation 3 are of the orders O(sr1 ) and O(X 2 ). Also 

the w2¢ term in Equation 3 is a term of O(s 2 ). These ter~s are 

very small and are neglected to oroduce the asymptotic solution: 

z: << 1 (12) 

This solution indicates the singular behavior of the velocity 

field, i.e. d¢/ds ~00 and 1/s d¢/da ~; z: ~o . The constants a and 
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Kare determined by matching this asymptotic solution at some t with the outer 
C 

eigenfunction expansions. Matching is required at two values of a for the fixed 

radius, l; • The · n values are chosen to produce the best overall angular match with 
C 

the eigenfunction solution. Proper choice of l; is made so that a region of proper 
C 

matching with the outer expansions is realized. 

With this representation of the strong flow near the baffle tips serving 

as the outer inviscid flow model, a calculation of energy dissipation due to molecular 

viscosity and turbulence in the boundary layer on the baffle blades is then made. 

Boundary layer predictions of the velocity profile are necessary. This prediction 
12 

for a laminar, periodic flow is given as: 

where U(n = 8,t) is the periodic outer flow transverse velocity 

(13) 

given by the combined asymptotic-eigenfunction expansion solution,and n is the normal 

component to the boundary surface (refer to Figure 4). 

An estimate of the mechanical energy dissipation within the 

boundary layer volume is then calculated from the following inte-
13 , 

gral: 

o, t) dS (14) 
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Steady flow corrections are neglected in this calculation 

since these corrections are an order of magnitude smaller than 

the unsteady flow velocities. The second order influence of 

acoustic streaming is also neglected in the dissioation calcu­

lation. These corrections will increase the energy dissipation 

so the modei gives a conservative estimate. 

A time average of the above relationship will then physi­

cally represent an average quantity of mechanical energy that 

is transformed irreversibly into heat. 

With the presence of combustion a highly turbulent flow 

situation must be realized and the existence of turbulence oro-
Jij 

duces more energy dissipation - - •· -----To account for 

this dissipation, the Boussinesq aDproximation is invoked which 

uses a stress-strain law for the time avera~ed turbulent flow. 

A "turbulent viscosity'1 which is a function of the local flow con­

ditions is then necessary for the ~odel. Many relationships exist 
l5 

for this parameter, each having li~ited applicabilit~ 

--·-·- --·------------·--These relationships require a steady flow 

(apart from the turbulent fluctuations) far from the boundary 

surface. ~odels incorporatin~ unsteady outer flow are nonexis­

tent and must be created from existing steady flow theories. An 
lb 

effective viscosity model created by Spal~ing 

is used for this analysis. This model is chosen because of its 

simplicity and its qualitative accuracy with respect to other com-
I'( 

bustion flow problemsL < 

* representation of µeff as: 

------------ This model gives a 
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where the F and O subscriptsrefer to the fuel and oxidizer quan­

tities. In order to be consistent with the single component ~as 

assumption of this problem, the fuel and oxidizer velocities are 

assumed to be representable by the product gas velocity, i.e. 

* * u ~ u ~ u. F 0 * The equation for uef:f then reduces to: 

* . * I * l µeff cc P U 

* where !U I is a r. □ .s. value of soeed in the entire turbulent 

field. 

An incorporation of the periodic flow velocity into the ~odel 

* is then made by time averaging the r.m.s. !u I to give the final 

.. 
(15) 

Geometrical corrections to this equation are ne~lected since 

they have a weak influence in the model. Scalding suggests a 

proportionality constant (Cturb) of the order 0(0.05). 

This model is then used to calculate the turbulent dissioation. 

By assuming that the turbulent velocity profiles are similar to 

the laminar predictions ~lven by Equation 13, the followin~ inte­
rs 

gral relation for the dissipation is obtained: 



ET ~ 
dis= 
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(16) 

The importance of the exactness of the turbulent velocity profile 

is secondary since a global, inte~ral quantity is evaluated. Pow­

ever, it is experimentally observed that turbulent profiles are 

steeper in shape than the laminar flow profiles and consequently 

this dissipation calculation could be underestimated. 

One final correction is necess2ry for the dissipation calcu­

lation. A physically imnossible infinitely thin baffle blade 

would create an infinite amount of ener!='::T loss because of the sinsru­

lar behavior of the velocity at the tin. A baffle blade of finite 

thickness will therefore be used in this 9roblen. 

To account for this thickness a neighborirnr strea_,-:--,line is 

used to represent the baffle surfaces. mhis eli~inates a re~ork!n~ 

of the solution to correct for the baffle shane since the norral 

component of velocity vanishes c1lon~ a strerr'.'1line. 'Tear the tics 

of the blades the streamlines are well represented by 

~ = c112sina/2 particularly for C << 1 and n/2 5 a 5 3n/2 . This 

# 
ran~e defines the ~eometry of the blade tios. This streanfunction 

is retained to describe the rest of the baffle blade surface but 

because the velocity decreases substantially away from the blade 

tips this surface description is of secondary importance in the 

dissipation calculation. Mathematically this surface i~ represented 

as: 

# Note that this assumption causes the tips to have a rounded profile, which is 

typical of the expected vortex flow region at the tip (See Figure 4). 



= (T /4)1/2 
B 

where TB is the blade thickness. 

A calculation of the tip loss 1s now possible 

IZ 

usinp; Eaua-

tions 14, 15 and 16. Rather than correcting boundary conditions 

to account for this dissipation, as is done in acoustic theory, 

a more direct method of stability prediction is applied. An 

inte~ral time average of the energy eauation, derived by 82ntrell 
19 ' 

and Hart,- 1s used to estimate the 

global stability of the flow within the combustor. Stability 

behavior (a calculation of decay rate of the perturbations) is 

examined by accountinr, for the energy inDuts or extractions at the 

various surfaces of the chamber. ~athenatically this relation-

2 s~ip, correct to O(E ), is stated as: 

+ !1!' P ' i d') 

where ;\ is the decay rate that is o (E). 

~J&:IGil\TAL PAGE IS 
OF POOR QUA.LlTYJ 

.. 

(17) 
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Evaluatin~ the right-hand-side of the previous equation 

over the baffle surfaces results in a term representing the 

mechanical energy extracted at the surface. This can directly 

be equated to the dissipation inte~ral Equation 16. Sy applying 

the appropriate boundary conditions, the Cantrell and Hart inte­

gral relationship has the final form: 

{ -j Mn(l A = 

sinj 

- Cos 1.J.JT) 
2 

,-, 
u u 
-2-

I I 
p p 

~ 
I I 

~ .. ~ ( y + l) p p 
dS .. + dS 

lnJ 2y ~ noz 

noz 

(13) 

The first term in the numerator represents the ener~y added 

to the unsteady flow by the co~bustion, the second ter~~the energy 

extracted by the nozzle, and the third ter:m the energy dissipated in 

the strong flow surroundinf the baffle blade tips. 

Stability calculations using this mathematical analysis were 

coded in Fortran and evaluated using a CDC 6400 comouter. Inputs 

to the pro~ram include combustor geometry, baffle confiF,uration, 

mean flow Mach number and oscillation mode character. 
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RESULTS 

Previous investigations based on wave alteration as the possible 

mechanism for the damping produced by baffles have failed to correctly 

. • 20 21 predict stab1l1 ty trends. 1 ◄---~, 

CThes·;-;~dies have all neglected viscous and turbulence effects in the 

flow. The incorporation of these effects is of major importance in this 

problem and is necessary to describe the stability behavior of baffled 

combustors. 

Linear stability predictions are exa~ined in a particular 

chamber with a length to radius ratio of L/R = 1.5 . A three 

bladed, evenly soaced baffle configuration with blade thickness 

TB= 0.05 is used in the dissipation calculation. Three dimensional first 

transverse mode oscillations in the main cha~ber are studied 

with an unsteady combustion inout which use n = (y + 1)/lly and 

T = TT/AAA . A neutrally stable unbaffled co~bustor is referenced lm .. 
with these parameters. 

Before examining the stability trends, the effects of blade 

length on the normalized frequency, (frequency of the baffled 

chamber(frequency of the unbaffled chamber), are examined. Figure 

5 shows that the frequency decreases when a baffle is added to a 

chamber. Furthermore, an increase in blade length further depres­

ses the frequency. This prediction is in afreement with the 
20 

experimental data provided by Aerojet-General. 

It is also founrl that the normalized frequency is reduced with an 

increase in mean flow Mach number. 
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The principal result of these calculations is the prediction 

of combustor stability. Decay rates are calculated for various 

baffle blade lengths and chamber conditions. Decay in decibel/ 

cycle is defined as follows: 

Decay in decibels/cycle= 20 log10 

With the exponential time dependence of the oscillations in this 

problem this definition reduces to: 

Decay in decibels/cycle= 54.575A/wr 

wh~re A is the decay rate and w is the freauency. r . 

Decay rate predictions are shown in Fi~ure 6 for a co~bustor 

with no mean flow and no combustion or nozzle influences. ~~o 

wave amplitudes, (E = 0.1 and E = 0.2), are shown in this fiFure .. 
and indicate the stabilizing behavior of baffles. It is also 

noted that the damcinp ability of the baffle innroves with an 

increase in wave amplitude. ~his implies that the baffle is ~ost 

effective in dampinp moderately large arr.plitude waves and that a 

baffle can be designed (in a conservative sense) with respect to 

# 
a small amplitude theory. 

Figure 7 shows the stability prediction of a cylindrical 

combustor which has a mean flow (M = 0.1), combustion and nozzle 

influences and is experiencinv oscillations with amplitude E = 0.1. 

# It is also evident that this analysis is in the spirit of existing acoustic liner 

damping predictions in which nonlinear (amplitude dependent) damping mechanisms are 

combined with linear wave motion models. 
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Two types of oscillation are possible for this combustor: 

standing and traveling wave oscillations (refer to Figure 7). Without dissipation 

int1uences, it is seen that these solutions predict the same destabilizing 
72, 

influence for the baffle (consistent with the Rayleigh criterion ) . With 

the inclusion of the mechanical energy dissipation in the model, these results are 

reversed and show a stabilizing influence for the baffle. It is seen that the travel-

ing wave solution is most affected by the presence of the baffle 

and produces decay rates that are greater than those of the 

standing wave solution. This is a critical result because the 

traveling wave is most common and is the most destructive. It is 

also apparent that the phasing between the oscillations in the 

main chamber and the standing wave oscillations in the baffle cavi­

ties produce different stability results. This observation was 
£; 

made in Wieber's experimental results. 

Mean flow influence on decay rate is shown in Fi?ure 8. 

This prediction indicates that a particular baffle blade length 

becomes less effective with an increase in mean flow ~ach number, 

providing Eis constant. The Mach number dependence of€ 

due to combustion response has been neglected f'rom this result and as such 

underpredicts the dissipation for large Mach numbers. 

The sensitivity of turbulent viscosity model to the selection 

of Cturb is the final parameter examined in this study. Figure 9. 

shows that an increase in Cturb gives an increase in decay rate. 

This parameter has been treated as having secondary importance 

since only qualitative results can at this time be predicted. 



More reliable turbulence data is necessary to assure the proper 

model for the turbulent viscosity or a proper value of Cturb . 

CONCLUSIONS 

A theoretical study of the stability of flows within co~bus­

tion chambers with evenly spaced baffle configurations is examined. 

For the first time, a stabilizin~ influence for baffles has been 

properly predicted in an analytical model which incorporates the 

influences of a concentrated combustion source at the injector, 

a !'short•· nozzle terminating the chamber, and mechanical energy 

dissipation at the baffle blade tips. A summary of the results 

is as follows: 

1. The addition of a baffle to a co~bustor in ~any 

situations will imorove the stability of a cha~ber. 

2. A fluid dynamic loss created by the effects of 

viscosity and turbulence com.prise the da~pin~ ~echa­

nisrn of the baffle. This energy dissination otcurs 

locally at the baffle blade tips. 

3. Without the effects of mechanical ener~y dissication, 

wave alteration produced by the addition of a baffle 

to a combustor causes a destabilizing influence. 

4. The baffle is most effective in damping the travel­

in~ transverse modes of oscillation. 

5. The baffle is most effective in damping moderately 

large amolitude oscillations. 

ORIGINAL PAGE IS 
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6. Lon~er baffles may be required for combustors which 

contain an increased mean flow. 

7. The addition of a baffle to a combustion chanber 

depresses the oscillation frequency. 

24 

8. A linear theory may be effectively used in the design 

of a baffle. 
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Figure Subheadings: 

Figure 1. 
Figure 2. 

Figure 3. 
Figure 4. 
Figure 5. 
Figure 6. 

}'igure 7. 

Figure 8. 

Figure 9. 

The geometry of the baffled combustion chamber 
The axial velocity and velocity potential at the main chamber­
baffle interface, (and r = 1), in a chamber with a three 
compartment baffle of length ZB = 0. 3. 
The polar coordinate system at the baffle blade t5ps. 
The unsteady boundary layer over the baffle blades. 
Normalized frequency vs. baffle blade length (z ). 
The effect of wave amplitude on decay in decibe~s/cycle 
vs. baffle blade length. 
The standing and traveling wave predictions of decay/cycle 
vs. baffle bla:ie length. 
Mean flow Mach number effect on decay in decibels/cycle vs. 
baffle blade length (wave amplitude E= 0.1) 
The effect of the turbulence coefficient (Cturb) on the 
stability predictions. 
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