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@ Butane el R * Dropletis allowed ignite under fall freely using a pilot flame.
\/ burner « The droplet flame stabilizes at the rear stagnation point, near the
Q v — recirculation zone formed in the wake (20 < Re < 150) — Bluffbody
, Air inlet — el stabilized flame.
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straightening ; * The flame height is analogous to a round jet and can be scaled as :
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R « The Bluffbody flame height (h) evolves with the droplet velocity as it
from coflow accelerates due to gravity.
tube (2) * The relative flow velocity due to droplet motion (v,..; = u,) is upwards,
High and the wake flame shape is established and stabilized based on this v,.,;.
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When the droplet encounters co-flow, it experiences a sudden ~
change in the relative flow velocity to v,¢; nw - I
;S’* 20 ms 25 ms 37 ms 40 ms 47 ms 66 ms 69 ms 104
Low co-flow velocity, v, < u,; (v,; ~ 2.2 m/s)
: 2.5
: . : Bluff-body stabilized wake flame Tribrachial wake flame
* The relative velocity Vv, ypw = U, —V, also remains upwards,
however V,..; yew < VyeloLp-
* The droplet flame which had been stabilized at v,.¢; o1p is no longer in
equilibrium with v,.¢; ygw - - 2
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* Hence, Re-adjustment of the droplet flame occurs to equilibrate with 18 ms 21 ms 24 ms =
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* Once, the equilibrium is achieved, the flame shape starts to respond to o
the variation of instantaneous relative flow. -
High co-flow velocity, v, > u,; (v,; ~ 4 m/s) 2 1
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* The relative velocity v,..; yew = U, — V, becomes downwards, which I Reverse Bluff-body _ _
is complete direction change from v,..; o1p. 3 stabilized flame BT WA e
* The droplet flame which had been stabilized at v,.; orp is NO longer in 0.5
equilibrium with V,.o; ygw -
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* Re-adjustment of the droplet flame occurs to equilibrate with v,.¢; ygw . go
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Once, t.he. eqthnum is achieved, ’Fhe flame shape starts to respond to T Bluff-body stabilized wake flame 5
the variation of instantaneous relative flow. S
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« The flame undergoes a series of transitions and shape evolutions, -
based on the instantaneous flow characteristics.
113 ms 114 ms 117 ms 121 ms 131 ms 145 ms
[ Droplet flame Transitions }

e . . . 10 <Re < 20 20 < Re <150
 The droplet flame stabilizes in the droplet wake in two configurations based on the flow ©

characteristics.
e 10<Re< 20 : tribrachial flame structure ; (no wake eddies)
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 20<Re<150: Bluffbody stabilization ; (symmetrical wake eddies). distance (x) lRecirculation zone
Stand-of_f 1_ length(L)
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* The droplet flame becomes fully Enveloped spherical flame ( v,-o; yew = U, — v, = 0). -3 -
* After stabilization, when v,..; ygy is downwards, the wake flame also gets stabilized
below the droplet (referred to as reverse flame).
« The flame shape transitions occur based on the instantaneous relative flow Branched-edge wake flame Bluffbody stabilized wake flame

characteristics around the droplet.



