Supplementary Material S2. Liquid fraction and effective equivalence ratio calculation

The amount of acetone vapor was estimated by the liquid flux method!, i.e., subtracting the mea-
sured liquid flux in the gas mixture (by PDA) from the injected liquid flux. In turn, this led to an
estimate of the liquid fraction (ayiq) and the effective equivalence ratio (¢).

Oxidation of acetone in air follows:
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where @ is the nominal equivalence ratio. The injected liquid molar flux Xinj is
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where ans is the volumetric flow rate of the gas mixture and Vi, is the molar volume for an ideal
gas at 298 K and 1 atm (24.5 L). Note that from Eq. (2), at the richest condition (¢y = 1.4), the
acetone molar fraction is still less than 7% of the total gas mixture, and its liquid fraction is even
smaller. Hence, ans is assumed to be constant during evaporation.

At the burner outlet, for a droplet size histogram and droplet concentration measured by PDA, the
liquid molar flux is calculated as
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where M is the molecular mass of acetone (58.08 g/mol), i represents the i th bin in the size
histogram (Fig. S1.1), N, is the total number of bins, pjq is the liquid density (784 kg/mS), D;
is the droplet diameter, nﬁ is the droplet concentration for that diameter, and € is the void factor,
defined as the droplet volume per unit volume of gas mixture (m>/m?). Therefore, the vapor molar
flux is

Xvap = Xinj — Xiig 4

The acetone vapor fraction O, is then
Xya
Ogas = _p (5)
and the acetone liquid fraction of;q is
Olig = I- Olgas (6)

Therefore, the effective equivalence ratio (¢e) is

¢e = agas‘PO (7)

The key values in the above analysis for each test condition are summarized in Table S2.1.
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Table S2.1

Estimates of acetone liquid fraction (oyiq) and effective equivalence ratio (¢e), calculated using the
measurements of mean non-reacting droplet concentration (nq) and the void factor (€) for each
nominal equivalence ratio (¢p) at z =6 mm.

¢0 =) na (#/CmS) € (1076 m3/m3) Olliq (%) Olgas (%) (Pe )

0.8 153 7.27 6.0 940 0.75
0.9 245 8.63 6.3 93.7 0.84
1.0 328 11.22 7.4 926 093
1.1 481 19.61 11.9 88.1  0.97
1.2 662 27.48 15.3 84.7 1.02
1.3 865 32.19 16.7 833 1.08

1.4 1196 45.50 22.0 780 1.09




