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Abstract: Experiments have been performed to investigate the differences between the

propane/ air turbulent diffusion reactive flow past blunt-body and the cold airflow under the same

condition. By (Particle Image Velocimetry) PIV technique,the reactive flow fields and the cold

flow fields were measured for 4 different operating modes. T he velocity fields have been acquired

successfully. The results show that although in general the velocity distributions of reactive flow

are similar to that of cold flow, com pared to the cold flow, it was found that the center of the re-

verseflow zone is higher; the dimension of the reverseflow zone is bigger; the maximum reverse

flow velocity decreases and the flow fields become more turbulent. It is suggested that it is unac—

ceptable to use cold flow experiment to simulate the reactive flow field when turbulent diffusion

flame is researched in-depth.
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Fig.3 Images of seeding particles of cold flow

field and reactive flow field
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Fig- 4 Axial velocity contour plots of cold flow
field and reactive flow field (Re= 45 730)
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Fig. 5 Velocity vector plots of cold flow field
and reactive flow field (Re= 45 730)

, PIV



19

852
o) _
"SE " Re=15240 ¥k 4 = Re=30830 %%
200 4 Re=15240 i e It & Re=30830 .
s} :
1o ".“ 1F -.
w 0.5F) :‘ - 7t L
g 0.0 — _-l= ‘E o T a . .
= ) » . & ‘l"l.l:“ = -1F " . - i“‘
-0.5¢ . T . & -, . s
-1.or ." '. : " .‘ljl. "‘.
-1.5}¢ LIt 3F .. Vhaa
200 4 ey
20 40 B0 60 100 120 140 160 180 20 40 B0 60 100 120 140 160 (8O
y/mm ymm
{a) Re = 15240 (b} Re = 30830
5 10+~
af s Re=45730 & g s Re=57570 ¥ -
3 4 Re= 45730 #k L & Re=57570 & .
L 6r
2r ---- 4L '
z I J s 2r A
L] - = - a ma
‘E 0 b N ‘—E/ o—tyg——————————
R | » sA .a. » . N aada,
n . A‘A .- .A;_‘. L . Aaa L] a
-‘_F ., 4 . . “A.
-3k .- .'. - =T . =.‘A
-4 fur - -br ...'l'
5 ‘ . ‘ . L. e T X ; .
20 40 80 60 100 120 140 160 180 20 40 BD 60 100 120 140 160 18O
»y/mm ¥mm
(c) Re= 45730 1d}\ Re = 57570
6 (Re=-45 730)
Fig-6 Axial velocity eontour plots of cold flow field and reactive flow field (Re= 45 730)
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Fig-7 The axial velocity contrasts on the sectional plane of the reversed=low
fields and reactive flow fields
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