[ Downloaded from mme.modares.ac.ir on 2024-05-19 ]

[ DOR: 20.1001.1.10275940.1396.17.1.53.3 ]

304-293 Yoo 1 o pleuds 17 693 1396 (133,593 ()30 Suilo (wIiyo Ao

9y el dolisle ==
== -
y . z 4
330 SlSo cuikigo
mme.modares.ac.ir (JT'.-/_“.‘{:;JZ;,

SN GBS g 05y p bbb BT aliae

2 2w 1 . » 71 . .
*‘;awbu.};‘@bgﬁwj‘ﬁbsﬁml

s Ol oo g le oK1 (SKlSo pwtiee bid)) ot ggrmtils-1
OIS Ol Caio g ple oKl (Sl wdine luatils —2
h_ghassemi@iust.ac.ir 16765-163 _us 3gii0 <)l 5%

LRVCCS Al wleb!
dbbge bedgu (l by g LLL p 5 gl Al g Sz 5 (ST oS ge 5 G Sy ey lie ol 5l Baa T
Il Ysleo 5 15 56 celys (6551 5 psiion dinl Yoko 35S09) 5 ol 55 el 0 eolitl Llyasd 5 1,38 SIS 5S35, 93 51 psbiio s 112992 oM SZ sl
. . . . L . B 2R E R
5 S b gy 1,05 MolS 5,5 g5, 5 Jools @bt Slosds > (g3ds Syao 4 dod b puiite oled (15,8 b cmlo 516 (gl (655 5 1395 4326 scole s )
235290 5 godld b b Bl ggite (olod oS )3 5 3b5 5 o5 Cosli b abcS s lp Sl i > Srain Ll 4l
b ol 0d o3l sy g uylyd BT Ly jebate 4 IS g (8D ylun (p)Sgyen aw | adllas cpl )3 ks @l =S il
LU jlxo 93 51 oalizl b canl oad o Sipdin el (gl (glals jo din s glite sl laie ¢ S 90 Chgw S (wyp ojad s
e 9 @005 oy S S8 )3 3985 5 Sl sl 30 Lland (lise colad o 1> &)l S5 g Cogu B o2 35 4 by e
61 LU > (ool S8l Cogw g5 g laume (glod &S dd o L s ] odd an g Lbas 3,500, I [)3S 5,55, Gl o
90 @l e CBlsl uomed b o GBI LIS 5,0, 5l Lhaws 3,800, Glizl (lime Clgw b 5K g b Ll b 4S5 glay
@ 6P @l alie coyli b aliply SShw Ol gl blbawd 35S 5 39800yt i gw o)l ST Gl L 2S5,
A3 oo 1) 1,35 5,554,
Influences of Unsteadiness on the Multicomponent Fuel Droplets
Asghar Azimi, Arash Arabkhalaj, Hojat Ghassemi
Department of Mechanical Engineering, Iran University of Science and Technology, Tehran, Iran
*P.0.B. 16765-163, Tehran, Iran, h_ghassemi@iust.ac.ir
ARTICLE INFORMATION ABSTRACT
Original Research Paper The aim of present article is investigation of evaporation of single- and multi-component fuels droplets
Received 29 October 2016 and the effect of unsteadiness term on it. Two approaches are used: fully transient and quasi-steady. The
Accepted 03 January 2017 species, momentum, and energy equations for gas phase and species and energy equations for liquid

Available Online 15 January 2017 . . . nd sp
vatiable Onfine 25 January phase are solved numerically by assuming variable properties with respect to temperature. The results

are obtained from the fully transient approach show an acceptable compliance with experimental data at

Keywords: s . . . . .
Unsteadiness Effect atmospheric pressure in a wide range of fuel volatility and ambient temperature for the single- and
Droplet Evaporation multi-component fuels. Heptane, decane, and hexadecane are used in order to investigate the effects of
Multicomponent fuel volatility on evaporation.The steadiness of processes in the gas phase has been checked by using
Fuel two measures of unsteadiness related to the mass and heat diffusion of fuel vapor on the droplet surface.
The deviations of the results of the quasi-steady approach from the fully transient have been justified by
the unsteadiness measures. The results show that fuel and ambient temperature have significant effects
on the unsteadiness. For heavier fuels and higher ambient temperature, the diviation of quasi-steady
approach from fully transient increases. Also, the diviation becomes higher when the differences
between volatility of component increase. Therefore, it is concluded that the quasi-steady approach
presents reasonable results for lighter fuels in the case of single component and whenever the volatilities
of components are very close.
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Input initial values and assume a droplet
surface temperate and mass gasification rate

| Replacing new values in old ones ‘l‘i

¥
‘ Calculate properties with respect to
temperature
¥
| Calculate radius 1
v
Solving species equation in gas phase
- Calculation of mass fraction
¥
| Correction of mass gasification ‘
2
Solving momentum equation in gas phase
- Calculation of velocity
¥
Solving species equation in liquid phase
- Calculation of mass fraction
¥
Solving energy equation in gas phase
- Calculation of temperature
¥
Solving energy equation in liquid phase
- Calculate temperature
¥

| Correction of surface temperature ‘

Fig.1 Flowchart of the droplet evaporation model.
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binary-component droplet

Sz 90 Sy s anl B s alo e g0 iy e 8 S

Hexadecane

Heptane

R
t(s)
@ (h

Hexadecane
0.7
0.6
s Bos
0.4
0.3
0.2

0.1

0.0

0 1 2 3 4 5 6

t(s)
b (&)

Fig.9 Definition of the two stages in the temporal variation of mass
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Fig.6 Variations of vapor fuel mass fracfion in terms of dimensionless
radius for n-heptane droplet at 800 K
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Fig. 14 Temporal variation of the maximum gas-phase unsteadiness in
terms of time scale ratios Rr and Ry for a heptane droplet
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Table 5. Deviation of quasi steady approach from fully transient
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