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ABSTRACT

The next generation of commercial aircraft will include turbofan engines with

performances significantly better than those in the current fleet. Control of particulate and

gaseous emissions will also be an integral part of the engine design criteria. These performance

and emission requirements present a technical challenge for the combustor: control of the fuel

and air mixing and control of the local stoichiometry will have to be maintained much more

rigorously than combustors in current production. A better understanding of the flow physics of

liquid fuel spray combustion is necessary. This presentation describes recent experiments on

spray combustion where detailed measurements of the spray characteristics were made, including

local drop-size distributions and velocities. In addition, an advanced combustor CFD code has

been under development and predictions from this code are presented and compared with

measurements. Studies such as these will provide information to the advanced combustor

designer on fuel spray quality and mixing effectiveness. Validation of new fast, robust, and

efficient CFD codes will also enable the combustor designer to use them as valuable design tools

for optimization of combustor concepts for the next generation of aircraft engines.

645

https://ntrs.nasa.gov/search.jsp?R=19950017223 2020-06-16T08:47:04+00:00Z
brought to you by COREView metadata, citation and similar papers at core.ac.uk

provided by NASA Technical Reports Server

https://core.ac.uk/display/42782037?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1


0

,.i

646



I I I I

647



©

©

648



I I I I I 1 I I
o o o o o I I I I I. I o
"* _ _ "T o o o o_'

SlW

LO

0

649



cO

1.1_

I I I I I I I _
_ 0 _'_ 0 0 _ 0 _'_ 0

s/w s/m

650



u_
c_

_o _ o °

_Oo_

__ _ o
_ f_o°_
_ _ ooo -_

_ o°°°o4o o

o _ __o _ _o -_61 U v- ¢') U_
0"--

°'_° I ._ _ _o _r o ,_"

g

. -- oo N o

_ _o _i _
,,,,,,,, L;'o'o_o_o o0 C) 0 0 C} 0 C) 0

s_u s/w

651



0 "-= =_0__

_0 <31:1

/ o°°°-
¢ °\o
Q o _o -

00%_
I \1

0

0

I

0 0 I

o_ o S/Ill E
L_

._ ._ o.oo ._
"_ o o\oo /oO"Ooo oC_ % °°0 o

I I I I -'--4. IN
!

t,O Cxl O0 _" 0 t.O _ CO _1" 0

s/w s/w

o
_D

0

652



E

I,=.

0
a

E

X

i-_

o
E

Z

0
L_

a

O

O0 _ o
O0 _ o

O0 ,do

o_0

0 0 <1 o

o '_ O0
o 4 O0

r,_O0
O,4 0

T-

O

o

__ ur_
I

0

"i"

0

o o_
0 0 .do

<_0 ,_ o
0 _ o

<D '_ 0
O0 '_ 0

O0 '_ []
_0 _1 0

o

_llhlil, I l,hhl, I Lhhll I Idlhl, I hidilf I hhhl, I

X 0 0 0 0
,i=. _ ,Ip'=" 'IP" _

souJ0/# 'xnu jeqtunu doJCI

E
E

"o

n-

_D
04
tO

_9

6
O

653



°'_

• • •

654



655



656



O

L__

CD

I.O

O

657



°

•_ 0 O0 CD

E_3 o

ili

0
L

n

o

o
r.

,(i)

C_l

©
¢D

I I I I vq_O

..f

0

! !

b,,
ID

_ °

H//_

(.O

If)

0

658



(D
ii

m
0

CO

,6
0

O, 0

0
co

Q;

E
°_

• _" I,_
0 r"
•_ 0
e":_

"g_" N
X
I.UO "-

°1 , o

o

0

! N

0

0

0

0 0

0

0

J 0

u_ 0

_l 0 0

C_

d

' 0

0

0

t_

t_ 0

L
t_

I.-

CO

O

O

e,)
¢D
c_
ID

e')
O)

6
O

O

I !

O

: O

_. o Ln O

H//_

-r"
!

O
e_

O

___o
O

1'-"

H/£

659



¢)
0

IL
I--
0
-._

0,I
I,_

_'_

Q
0

660



CO
Oi
It)

6
o

O
.41-1
0
(1)

O

_:;C _ ?, F C_-.:'-._ _--', ,',

661
ORIGINAL PAGE IS

OF POOR QUALITY



CO

Iim.

"O
.r"

0 0

662
ORIGINAL PAGE IS

OF POOR QUALITY



t-
O

Qm

Im

l_

U)

C_

0

[]

(D

ooE
-o_

-g

0

_5
o

663



LUJOU_"I

664



| II II |

665




