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Combustion experiments on mono-dispersed fuel spray using microgravity conditions 
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Abstract: Mono-dispersed fuel spray with narrow droplet diameter distribution (uniform spray) has 
been studied with several experimental apparatuses for microgravity.  Spherical flame propagation 
was observed with the constant-pressure chamber and constant-volume chamber, and flame 
propagation speed and maximum burning pressure were measured with varying mean droplet 
diameter, total equivalence ratio, liquid equivalence ratio, gas equivalence ratio and pressure.  
Detailed observations of a flame stabilized in a uniform spray stream were performed with the 
uniform spray burners.  The size of the uniform spray burner has been reduced to fit the combustion 
experimental module for ISS.!
Key words; Spray Combustion, Uniform Spray, Flame, Burner 

! ! ! ! ! ! ! ! ! ! ! !

 
!"#$%&'() 
*+,-./0123/456789:;<'=>

?@ABC5D3EFGHIJKLMNOH5D3

/4PQR;ST/0UV3WX89>,-.YZ

,[\M]^A_H3,-.`PQR;abcde

fPgheijklmn;'opmn;"12/4

3#$PQqr>stPuvP+wxyzUV{|

+}7~����z/0UV��uv12�7��

��':;���A�=>����3o�7��P

:;g�e����;"�z>12/4'��#$

���'xn;<'k�q�vUV/4�UV�/

4�UV� OF¡]/4'�5312/43t7

¢£:;#$'�r>uv123/47��':;

#$=¤¥��;"¦

§¨©7ªh�r/0-«¬s«,[\«Pu

ve/0UV�7®¯�>*+,-.,[\/01

23��)e/4��7°±²³=>´µ¶µ·¸¹ '

º»¼µ½µ¹¾¿ÀPÁÂrÃÄmnz"ÅÆmÇ>ÈÉ§¨

©7ªh�>ÊË®¯xnzuv12k¤�PÁÌ

ÍÎ:;37cd:;zÄPÏÐ¤�ÑÒ7ªh�>

Fig. 1 Schematics of experimental apparatus for uniform spray combustion. 
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Fig. 2 Effect of pressure on the relation between the 
flame speed and the total equivalence ratio. 

Table 1 The effects of the mean droplet diameter and 
the liquid equivalence ratio on the flame 
speed.   

Parameter Range Condition
Vapor density

(supposed)
Flame speed

Mean droplet

diameter
7 to 45 !m

"t = 0.8

"l = 0.3, 0.41

7.5 to 11 !m

"t < 1.1

"l = 0.3

"t > 1.1

"l = 0.3

Liquid
equivalence

ratio
0 to 0.52

"t = 0.8

dm=7.5, 11 !m

"t = 1.4

dm=11 !m

0.15 to 0.48
"t = 0.8

dm=23, 28, 40 !m

0.2 to 0.3
"t > 0.8

dm=11 !m
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