Lectote 26— Tt '\"’ffL&:,"_z‘_f:\_,f;’.t:ﬁx l

PER———

T

Oud lf““’

. |
- F lﬂ""“ ,Zﬁ-‘)l"’-’ o~ |
— LA, Blowssd ‘

= fle—t (‘;}wé'\)"")\/
- Demo

ka)(a""l"’\
o (= ’éu‘o&”.o‘-« 0/ r(,/.)r'a')"d“\ \'S (‘0_?),'”14,0)
+ Actio—~ dt* Py D'}#o—\(( y
i 6M &«l,/(c))IgSIl)"\/ {M}$S e = (OL ’ H-,_&
. %oc); 9550)'7'7’!:!-«\ , ‘?;5","\

T»u;l,w]ov/ //ud%/rv Flow field .

_ D‘J"‘"/QJ Re-diediom  Tromapnl /JL e .- /» Tlbae Plep>es e 4.
E [D“f'{(’x 6/() 1767!4:764 Qop‘w_‘s}:'(»t‘) (O‘_A/,U,{p, W,)C/,-7'

¥3 '2&,8;‘@._} }:f"ﬁ'}"‘)":ﬂ,_. » Hen’ [aaﬁ /0( )lof '
4

o
- e '( Cl T
= Q = d’)\‘a’ [~ ’; il_../
T ™ i L o ol N7
MAkL /O\/‘ A ok, i
il T}.""’( —_ N‘t—c—J 5‘%;(/.4\} i~ Ao A“( ’4(&/
h le«( e 400}:";’ P ey~ oy

. F,M /b“"f‘f’ B’;]“ /»/é‘-vu —— e )291)/':,4'?’“
i I SR

4 '[;,,J Note : Fle Cree o CLDM') s m [ ~edfeaes ) wh )-(

—b'M Deupestdr  — 7(.,2 Dfﬂ?; a) F{r»‘wi re.t

(~eltentd jw « 5,‘7(¢f) TR
Aoin, by §red i (a4 S /A
Sie Note X, & a7

Sec Fu'j 13-"3\

e e G i

Note L Feetior= | (0,7/0 Yz ! . -
> % Hee % J/ a~ 5.,7 [2}[,21_'/ (31’4/ Ay




Chemical Engineering 633

Combustion Processes

Turbulent Nonpremixed Flames
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Title: Lifted flames

Description: The pictures show
turbulent jet visualization (Re =
4100, methane) through Mie
scattering (instantaneous, green)
and flame emission (1/30 s
average, blue).

a) Nonreacting, jet seed is
alumina.

b) Lifted flame, jet seed is
alumina.

c) Lifted flame, co-flow seed is
glycerol-water fog.

The axial view is about 50 nozzle
diameters or 24 cm.

Credits: M. G. Mungal

References: Muniz, L. and
Mungal, M. G., Instantaneous
Flame-Stabilization Velocities in
Lifted-Jet Diffusion Flames,
Combustion and Flame, 111,
1997, 16-31.




Liftoff Theories 5

* Theory 1
— Turbulent premixed flame: V(S ,,,)=S;
* Theory 2
— Local strain: & > g
» Theory 3
— Backmixing hot products: t,ca mixing < tehem, crit
+ Others:
— Edgel/triple flames
— Combination of several
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Jet Flame Blowout
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Figure 13.22 Effect of swirl on flame length. Photographic sequence showing no swirl
(left) progressing to a swirl number of $ = 1.1.
| SOURCE: Reprinted from Ref. [38] with permission of The Combustion Insfitufe.

* Flame Length
+ Stability
* S=G,/R*G,
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