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Appendix A: Materials and methods

1 FExperimental setup

The experimental setup described in the main article, the homemade wind tunnel, is shown in more
detail in Figure A.1. Figure A.1(a) shows a side view of the outside of the homemade wind tunnel and
Figure A.1(b) provides a schematic view of the setup as well as a zoomed view of the drop placed on

a fiber.
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Figure A.1: (a) Photograph and (b) schematic representation of the homemade wind tunnel.

2 Morphologies of the drops on the fibers

All the lifetime measurements were obtained for drops adopting initially an axisymetric configuration,
known as the barrell shape [1, 2, 3|, on the fiber. The timelapses of a water drop on a glass (Fig. A.2(a))
and a copper fiber (Fig. A.2(b)) and a cyclohexane drop on a glass (Fig. A.2(c)) and a copper fiber
(Fig. A.2(d)) evaporating in diffusive regime (U, = 0) are shown in Figure A.2. Figure A.2 shows
that all the liquids adopt a barrel configuratin on the tested fiber and the different wetting conditions
have a small impact on the geometry of the liquid as expected for drop place on a fiber [1, 2, 3].
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Figure A.2: Time-lapse of the evaporation of a drop of initial volume g ~ 0.8 uL deposited on a fiber
of radius @ = 125 pm observed in side view. (a) Water on glass fiber (same photos as in Figure 1(a)
of the main text.), (b) water on copper fiber, (c) cyclohexane on glass fiber and (d) cyclohexane on
copper fiber

All lifetime measurements were obtained for drops that initially adopt an axisymmetric configu-
ration on the fiber, known as the barrel shape [1, 2, 3]. The time lapses of a water drop on glass
(Fig. A.2(a)) and copper fiber (Fig. A.2(b)) and a cyclohexane drop on glass (Fig. A.2(c)) and copper
fiber (Fig. A.2(d)) evaporating in the diffusive regime (U, = 0) are shown in Figure A.2. Figure A.2
shows that all liquids adopt a barrel configuration, kept throughout the evaporation, on the tested fiber
and that the different wetting conditions have little effect on the geometry of the liquid, as expected
for drops placed on a fiber [1, 2, 3.

Appendix B: Physicochemical properties of the studied liquids

In our experiments, temperature and relative humidity are variable. In Figure B.1, the lifetimes
measured in the diffusive regime are plotted as a function of the relative humidity R;". For water
droplets, relative humidity is measured using a commercial hygrometer. Since there is no cyclohexane
or octane vapor in the atmosphere, Rif® = 0 for the alkanes. The color of the markers provides
information about the air temperature away from the drop, Texp, during the measurement of the
lifetime of each individual drop.

The air temperature varies between 15 °C and 25 °C, which has a significant effect on the evaporation
rate of the liquid and precludes direct comparison of results obtained for a given liquid/solid system
at a constant relative humidity. This can be observed, for example, in B.1, where the data points
representing the results obtained for a drop of water on a copper fiber (circles) at relative humidity
Ru ~ 35 % are not superimposed because the temperature varies between 19 and 22 °C.

We thus need to calculate the theoretical lifetimes, predicted by our model, in the experimental
conditions. To do so we need to prescribe the variation of several physical constant with the temperature
as described in details in [4]. Here we summarize the phenomenological equations used to calculate the
relevant parameters as well as some data extracted from the literature. We will consider the example
of an isolated spherical droplet whose lifetime is determined by the combination of equations (2) and
(6) of the main article. To calculate the lifetime for a given T, we need the values of p, x(T) =
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Figure B.1: Evolution of the measured lifetimes in diffusive regime (U, = 0) as a function of the
ambient humidity and temperature conditions.

Avap HD(Too ) sat (Too ) [ Aair(To ), a1 (Too) and an(Tos). We limit this study to ambient temperatures
range, Too € [0,30] °C. In the following we review the temperature variations of all the submentioned
parameters.

1 Density and enthalpy of vaporization

In the selected temperature range, the values of p and Ay, H remain almost constant. Therefore, we
have chosen to use their values at 20 and 25 °C, respectively, as these are the values commonly found
in handbooks of physics. These data are gathered in the Table 1 for all the liquids studied.

Water Cyclohexane Octane Ref.
M (kg/mol) | 18 x 1073 | 84 x 1073 [ 114 x 1073 | [5]
AvapH (J/kg) | 2.44 x 105 [ 3.93 x 10° | 3.64 x 10° | [5]

p (kg/m?) 998.2 779 702.5 [5]
V (cm?/mol) 13.1 104.8 168.7 [6]

Table 1: Physical constants of the liquids under consideration, M is the molar mass and V' the molecular
volume as described in [6]. The mass density p is given for the liquid at 20 °C, while the enthalpy of
vaporization Ay,pH is specified at 25 °C.

2 Diffusion coefficient D

The value of the diffusion coefficient of vapor in air at Ty, is estimated by the Fuller, Schettler, and
Giddings’ method |7, 6] which writes for a molecule A diffusing in B

D(A, B) = VAL - s s, (1)

P (Vj/S I Vé/3>2

The diffusion coefficient D is expressed in m? /s, the molar mass of compound i is in g/mol and V; is the
diffusion volume of the molecule i where V; = 3. n;V; with j a given atom composing the molecule [6].
The diffusion volume and molar masses of the molecules are given in Table 1 for the considered liquids.



8 Saturating vapor concentration csay at Tog

To obtain the value of cgt (7o), vapor is treated as an ideal gas, so the saturated vapor concentration
csat(T') is given by:

_ Dsat (T)M (2)
RT

where pg.t represents the saturated vapor pressure, M is the molar mass of the vapor, R is the ideal

gas constant, and T is the temperature in Kelvin. The temperature dependence of pg,; is approximated

by Antoine’s equation.

Csat (T)

peat(T) = P° 107, (3)

where P° = 10% Pa and T is in Kelvin.
The constants, A, B, and C, are determined by fitting the data extracted from literature for the
considered liquids which are presented in Table B.3, with the Antoine’s equation (Eq. (3)). Table 2

gathers the coeflicients obtained for water, cyclohexane, and octane within the temperature range of
T € [0,30] °C.

A B C
Water 7.34 | 1808 | -33.9

Cyclohexane | 6.17 | 1304 | -40.4
Octane 11.2 | 4791 | 139

Table 2: Antoine’s coefficients. The coefficients A, B, and C have been obtained by fitting the data
extracted from the literature with the Antoine equation (Eq. (3)). Coefficients B and C' are in Kelvin.
The data are available in Table B.3. The coefficients given here are valid for temperatures in the range

of T € [0,30]°C.

4 Values of aq and as

To perform analytically the calculation of droplet evaporation we choose to use an approximation to
describe ¢t (7). To model the temperature-dependent behavior of the saturation concentration, we
employ a quadratic approximation (Eq. (5) of the main text), a method previously used in Ref. [4].
The coefficients a; and as are determined for a given air temperature T, by fitting the cgyt values
obtained from the literature (Table B.3 combined with Eq. (2)). The resulting values are compiled in
Table 4 for temperatures between 10 and 30 °C.

&5 Temperature variation of air thermal conductivity Aair
To calculate the value of Auj at T we use Andreas [22| phenomenological equation for dry air,
Mair = —3.47-1078 72 +9.88-107°T — 2.75- 1074, (4)

which described with a good accuracy, the evolution of the air thermal conductivity with temperature
as shown in [4]. The temperature is in Kelvin and the air thermal conductivity in W-m™! . K~



Water Cyclohexane Octane
T (°C) | psat (Pa) | Ref | T (°C) | psar (Pa) | Ref | T (°C) | pear (Pa) | Ref | T (°C) | pear (Pa) | Ref | T (°C) | pear (Pa) | Ref
0 6.11 x10% | [5 5.25 | 4.93x10% | [8] | 2021 | 1.04 x 10* | [8 0 3.60 x 102 | [9 25.7 | 2.00 x 10 | [10
1 6.57 x 102 | [5 5.26 | 4.95x10% | [8] | 20.36 | 1.05 x 107 | [8 0 3.87x 102 | [9] | 26.35 | 2.00 x 10° | [10
2 7.06 x 102 | [5 6.56 | 5.33x10% | [8] | 21.53 [ 1.11 x 10% | [8 0 4.33 % 10% | [11] | 26.75 | 2.04 x 10% | [12
3 7.58 x 102 | [5 727 | 549103 | [§] | 21.64 | 1.11 x10* | [8 0 5.33 x 102 | [11 274 | 213x10° | [13
4 8.14 x 102 | |5 746 | 5.54x103 | [§] | 22.608 | 1.17 x 10% | [14 0 3.93 x 102 | [11 29.6 | 2.41 %103 | [13
5 8.73x10% | [5 7.62 | 5.47x10% | [8] | 23.363 | 1.21 x 10 | [14 1.2 [ 4.20x10% | [12] | 29.65 | 2.41 x 10% | [12
6 9.35x 102 | [5] | 8.188 | 5.78 x 103 | [14] | 24.5 | 1.27 x 10* | [8 3.7 [ 4.87x10% |11 30 2.47 % 10% | [15
7 1.00 x 103 | [5 823 [ 578x10% | [8] | 24.99 [ 1.30 x 107 | [8 44 |5.27x10% | [12
8 1.07x10% | |5 859 | 5.88x10%| [8 25 1.30x 101 | [5 526 | 5.32x 10% | [16
9 1.15x 103 | [5 9.08 | 6.06x10% | [8 25 1.30 x 10* | [17 8.2 |6.53x10% | [12
10 | 1.23x10% | [5] | 9.698 | 6.24 x 10% | [14] | 25 | 1.30x 10* [ [18] | 9.25 | 7.13 x 10% | [12
11 1.31x10% | [5] | 11.06 | 6.68 x 10% | [8 25 1.30x 10T [ [19] | 9.55 | 7.33 x 102 | [12
12 1.40 x 103 | [5] | 11.13 | 6.70 x 10° | [8 25 1.30 x 10* | [20] | 11.2 | 8.20 x 10% | [12
13 1.50 x 103 | [5 11.25 | 6.74 x 103 | [8] | 26.48 [ 1.39 x 10* | [8 12.55 | 8.87 x 102 | [12
14 [ 1.60x 10 | [5] | 11.356 | 6.79 x 10% | [14] | 27.42 | 1.45 x 107 | [8] | 14.35 | 9.93 x 10% | [12
15 | 171x 103 | [5] | 11.52 | 6.84 x 103 | [8] | 28.08 | 1.49 x 10% | 8 14.4 ] 1.00 x 103 | [5]
16 1.82x 103 | [5 1217 | 7.07 x 103 | [8] | 28.346 | 1.51 x 10* | [14] | 16.41 | 1.05 x 103 | [16
17 1.94 x 103 | [5] | 12.88 | 7.32x 103 | [8] | 2849 | 1.52 x 10* | [§] | 17.05 | 1.15 x 10% | [12
18 2.06 x 103 | [5 14 | 7.73x10% | [8] | 2897 [ 1.55 x 107 | [8] [ 181 | 1.25 x 10% [ [13
19 [220x10% | [5] | 14.39 | 7.88x 103 | [8 30 | 1.62x 10" | [21] | 19.7 | 1.37 x 103 | [12
20 234 %103 | [5 1459 | 7.98 x 10° | [8 20.05 | 1.47 x 10° | [10
21 249 x 103 | [5 14.97 [ 812x10% | [8 20.4 | 1.47 x 103 | [10
22 2.64 x 103 | [5 15.07 | 8.15x10% | [8 20.7 | 1.45x 103 | [13
23 2.81 x 103 | [5] | 15.215 | 8.23 x 10° | [14 209 | 1.47 %103 | [10
24 2.99 x 103 | [5] | 17.163 | 9.04 x 10% | [14 23.15 | 1.65 x 10% | [12
25 3.17x10° | [5 17.21 [ 9.04 x10% | [8 23.96 | 1.57 x 103 | [16
26 3.36 x 10° | [5 18.18 [ 9.48 x10° | [8 246 | 1.82x10% | [13
27 | 357x10% | [5] | 1875 | 9.74 x 103 | |8 25 1.86 x 10 | [5]
28 | 3.78x10° | 5 193 | 1.00x 10* | [5 25 1.86 x 103 | [17]
20 | 4.01x 103 | [5] | 19.878 | 1.03 x 10* | [14] 25 1.85 x 103 | [9]
30 | 425x10° | [5] | 20.11 | 1.04 x 107 | [g] 25 1.87 x 103 | [15]

Table 3: Saturated vapor

pressures Pgat

as a function of temperature T' for water, cyclohexane, and

octane.
Water Cyclohexane Octane
T (°C) o 1o o oD o o9
10 —6.24x 1072 | 1.41 x 1073 | —4.91 x 1072 | 1.20 x 1073 | —=7.40 x 1072 | 3.14 x 10~
11 —6.17x 1072 | 1.36 x 1073 | —4.78 x 1072 | 9.64 x 10~* | —=7.04 x 1072 | 2.60 x 1073
12 —6.11x1072 [ 1.32x 1073 | —4.70 x 1072 | 855 x 107* | —6.72 x 1072 | 2.19 x 10~
13 —6.04x1072 | 1.27x 1073 | —4.62x 1072 | 7.88 x 107 | —6.45 x 102 | 1.89 x 1073
14 —597x1072 | 1.23x 1073 | =456 x 1072 | 748 x 107 | —6.24 x 1072 | 1.66 x 1073
15 —591x1072 | 1.19 x 1073 | —4.51 x 1072 | 7.20 x 10~* | —6.05 x 1072 | 1.49 x 1073
16 —584x 1072 | 1.15x 1073 | =446 x 1072 | 695 x 107% | =5.890 x 1072 | 1.35 x 1073
17 —5.77x1072 [ 111 x 1073 | —4.42x 1072 | 6.76 x 107% | =5.79 x 1072 | 1.26 x 1073
18 —5.71x 1072 [ 1.07x 1073 | —4.37x 1072 | 6.57 x 107% | =5.73 x 1072 | 1.20 x 1073
19 —5.64x1072 | 1.04 x 1073 | —4.33x 1072 | 6.40 x 10~* | —=5.64 x 1072 | 1.14 x 10~
20 —5.58x 1072 | 1.01 x 1073 | —4.28 x 1072 | 6.23 x 10~* | —5.56 x 1072 | 1.08 x 10~
21 —5.52x 1072 | 9.75 x 107* | —4.24 x 1072 | 6.06 x 10~* | —5.44 x 1072 | 1.01 x 1073
22 —5.45x 1072 | 945 x 107* | =420 x 1072 | 592 x 107* | =534 x 1072 | 9.56 x 10~*
23 —539x 1072 | 916 x 107* | —4.16 x 1072 | 5,79 x 107* | —=5.26 x 10=2 | 9.10 x 1074
24 —533x1072 | 888 x107* | —4.12x 1072 | 566 x 107* | —=5.19 x 1072 | 8.74 x 1074
25 —527x1072 | 862x107* | —4.09x 1072 | 552 x107% | =515 x 1072 | 8.52 x 1074
26 —521x1072 | 836x107*% | —4.05x1072 | 539 x 107% | =510 x 1072 | 8.28 x 1074
27 —5.15x 1072 [ 812x107* | —4.01 x 1072 | 527 x 107% | —5.05 x 102 | 8.04 x 10~*
28 —5.09x 1072 [ 7.88x107% | =398 x 1072 | 516 x 107% | —5.01 x 1072 | 7.82 x 10~*
29 —5.04x 1072 | 7.66 x 107 | —3.94 x 1072 | 5.05 x 10~% | —4.96 x 1072 | 7.62 x 10~*
30 —4.98x 1072 | 744 x107* | —3.91 x 1072 | 4.94 x 107* | —4.92 x 1072 | 7.42 x 10~*

Table 4: Values of a1 and ao for various temperatures Ty, for water, cyclohexane, and octane.




Appendix C: Evaporation of a spherical drop

In this appendix we detail the calculations of evaporation of a spherical drop first in purely diffusive
regime then under forced convection.

1 Diffusion-limited evaporation

Model We consider the mass transfer of the water vapor in the atmosphere surrounding a spherical
drop of radius R(t) and we assume that this process is limited by diffusion, which is valid in a quiescent
atmosphere. This is true for droplet radius significantly larger than the mean-free path of the vapor
molecules, i.e. R larger than few micrometers [23]. Over a timescale R3/D, where Ry is the initial
radius, the transfer can be considered to occur in a stationary regime. In practice, we can check
that this timescale is short compared to the total evaporating time, such that the contribution of the
starting non-stationary regime is negligible.

Thus, the concentration field ¢ is the solution of the Laplace equation Ac¢ = 0, which writes in

spherical coordinates
1d dc
—— (=) =0 (5)
r2dr dr
This equation is supplemented by two boundary conditions on the concentration, respectively at the
liquid-vapor interface and far from the interface,

o(r = R) = csat(Th), (6)
c(r = 00) = Coo, (7)

where Tj is the temperature of the interface. The relative humidity is defined as Ry = poo/ Paat (To) =
Coo/Csat (To) 1n the ideal gas approximation, where T, is the air temperature far from the droplet.

By integrating equation (5), the local evaporative flux given by Fick’s law, j = —D %L:R, writes
Csat (711) — Cxo

—p=y 8
) )
The integration of the local flux over the evaporating surface gives ®o, = [jdS =

47w RD(T;)(csat (T}) — €x0), which can be rewritten
By = drRDeas (Too) [ 280 ) | (9)
Csat (Too)

where D is in good approximation the vapor diffusion coefficient at T' = T, [4].

To compute the evaporation rate ®., the temperature of the liquid must be determined. To do so,
we write in the next paragraph the heat transfer between the atmosphere and the drop.

As for the mass transfer, we consider a diffusion limited process in a stationary regime, for which,
the air temperature field is a solution of the Laplace equation AT = 0 with the boundary conditions
T(r=R)="1T; and T(r — 00) = Tso. The steady-state assumption also implies that the temperature
in the drop has reached its equilibrium value 7; and is uniform in the liquid. This is validated if the
timescale over which the heat diffuses through the liquid R% / ke with kg the thermal conductivity of the
liquid, is short compared to the evaporative time [24]. In practice, this is valid for the tested liquids
evaporating under ambient conditions |25, 22, 24, 26, 27].

The integration of the Laplace equation leads to a total heat flux

Qn = — AT RN\ AT, (10)

where AT* =T, — T:.
The heat and mass fluxes are coupled through the enthalpy of vaporization AvapH, AvapH $ey =

—@n, which gives
* Csat(,—ri) )
AT* = ——— —Ru, 11
X (Csat (Too) H ( )

6



with y = A“"LW where AyapH is independent of the temperature (see Table 1), and the values

A'(Ilr
of D, csat (Txo) and Auir are evaluated at T = T, by using the semi-empirical equations (1), (3) and (4)
respectively.
To solve equation (11) we introduce a quadratic approximation of cg,t(7'), defined as

csat(T) = Csat(Too) (1 + a1 (Too — T) + (T — T)?) , (12)

where a and ay are obtained by fitting the data from the literature (see Table 4). As discussed in [4],
equation (12) is an excellent approximation of Antoine’s equation (3).
Combining equations (11) and (12), we get

X2 AT*? + (xa; — 1) AT* + x (1 — Ry) = 0. (13)

Among the two roots admitted by equation (13), we keep the one for which T, — T} decreases as Ry
increases, 1.e.

_ L=xan — \/(1 —xa1)? — 4x2as (1 — Ry)

AT* = : 14
s (14)

Inserting the above expression into equation (9) we obtain the evaporation rate of the drop:
Doy = AT RDcsat (Too) [a2 AT*? + 0t AT* + 1 — Ry, (15)

with AT™* given by equation (14).
The droplet lifetime is obtained from the conservation of the drop volume 2 = %ﬂ'RS,
dQ

by = —p—, 16
e P (16)

where p is the liquid density. After integration from R(0) = Ry to R(7s) = 0, we have the dynamics
of the droplet radius R(t) = Rgy/1 — t/7g, where the droplet lifetime is

pRj
= 0
2DCsat(Too> (OQAT*Q + o AT*+1— RH),

(17)

TS

with AT™* given by equation (14). In the following we compare lifetimes of a spherical drop and a drop
on a fiber in purely diffusive regime.

Comparison with experiments Figure C.1 shows a comparison between the measured lifetime
of an axisymmetric drop on a fiber and the lifetime of a spherical drop evaporating under the same
experimental conditions.

Figure C.1(a) shows the experimental lifetimes plotted against the lifetime of a spherical drop evap-
orating adiabatically (7; = T ) under the same experimental conditions (liquid, initial volume, tem-
perature, relative humidity). The dashed black curve in figure C.1(a) represents equality between the
axes. As explained in the main text, the adiabatic model describes very well the experimental results
obtained for all the liquids tested placed on a copper wire, as well as the results obtained for octane
placed on a glass fiber. On the other hand, there is a systematic discrepancy between the ideal case
of a spherical drop evaporating adiabatically and what is measured for a drop of water or cyclohexane
placed on a glass fiber.

Figure C.1(b) displays the lifetime of different liquids evaporating on a glass fiber as a function of the
lifetime of an airborne sphere composed of the same liquid, and cooling while evaporating under the
same experimental conditions. The dotted curve represents axis equality. As mentioned in the main
text, the presence of the fiber, even if it is made of an excellent thermal insulator, cannot be ignored in
heat exchanges which explains that there is a systematic discrepancy between the experimental results
obtained and the sphere model.
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Figure C.1: Comparison between lifetime of an axisymmetric drop on a fiber and a spherical airborne
drop evaporating in diffusive regime. (a) Measured lifetime of a drop on a fiber as a function of the
lifetime of a spherical droplet (Eq. (17)) evaporating adiabatically (7; = Tw) in the same conditions.
(b) Measured lifetime of a drop on a glass fiber as a function of the lifetime of a spherical droplet
(Eq. (17)) evaporating and exchanging heat with air in the same conditions. The temperature of the
liquid is given by equation (14).

2 Forced-convective evaporation

We now turn to evaporation of a spherical drop under forced convection. As mentioned in the main
text, Frossling 28] showed that the evaporation rate of a spherical drop placed in a laminar flow can
be written as :

CDS?/HV = Doy fev, (18)

where ®¢, is the purely diffusive evaporation rate (Eq. (9)) and fe, the Sherwood number or the
ventilation coeflicient:

fev =1+ ﬁevI{el/QSCl/3 (19)

Analogously, the convective heat flux received by the drop from the atmosphere can be written as
follows [29, 30:

Q™ = C@nfu (20)

with f, the Nusselt number or ventilation coefficient

fo =1+ BuRe!/?Pr1/3, (21)



In the previous equations, Re = 2RU,;i; /Vair is the Reynolds number characteristic of the flow, Sc =
Vair/D is the Schmidt number, Pr = v,i; /i is the Prandtl number and Sy =~ 8, &~ 0.3 is a constant.
In gases, Pr = Sc = 1 s0 fev & fi.

Writing the energy balance Ay, HP™ = —Q°™ we obtain the liquid temperature:

fev < Csat (7—‘1)

AT = x— | ——*~ —Ru |, 22

fh Csat (Too) ( )

which is virtually independent of air velocity and radius of the drop and approximately equal to the

drop of temperature obtained in the purely diffusive regime (Eq. (11)) whose solution is given by
conv

equation (14). Integrating the mass conservation, ®™ = —pd2/dt we obtain the lifetime of the drop
evaporating in forced convection:

conv p /RO Td’r (23)
T = ,
S Desat(Too) (a2 AT*2 + oy AT* +1 —Ry) Jo 1+ Brl/2

where B = ﬁeVScl/Sy/QUair/uair and AT* is given by equation (14). The integration of the previous
equation leads to the expression of the lifetime of the spherical drop of equation (17) of the main text.

Appendix D: Temperature of axisymmetric drop on a fiber

To predict the temperature of an axisymmetric drop on a fiber we study the model system of a spherical
drop pierced by a fiber show in figure D.1. We adopt the hypotheses listed in the main text of the
articles, and here we detail the resolution of equation (9) of the main text:

dT A
—27a Aair T = ma )\S@.

r=a

(24)

The coordinate system is represented schematically in figure D.1(b). To solve this differential equa-
tion we must estimate the temperature gradient in air (left-hand side of equation (24)).

(a) i T (b)
¢ .
Csat (T}) Qh
o a— | ——
| % | |
| J | |
| i i l
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£ {

Figure D.1: (a) Schematic representation of the heat fluxes exchanged between the drop on a fiber and
its environment. (b) Coordinate system used to calculate the temperature in the fiber.

In a previous work [31| we obtained analytically the surfacique evaporative flux of a liquid cylinder
which is a problem analogous to the one that is considered here. We consider a cylinder of length
¢ > a, shown in figure D.1(b), which receives a purely diffusive heat flux from the atmosphere with
the following boundary conditions (i) the temperature at the surface of the dry fiber is equal to T'(z)
and (ii) the temperature of the air far from the fiber is equal to Tx. By analogy between mass and



heat transport, we can obtain the temperature gradient in air, evaluated at the surface of the fiber, in
r = a, from equation (4) of [31]:

dT (T —T(2))
@l T 2af ) 25)

where { = ¢/a and f(z) = 2 — 2y, + In2 + Zln(z) ~ 10, for £ > a. As shown in [31], the previous
equation describes very well the results obtained numerically for the evaporation of a sleeve of finite
length and large aspect ratio (slender cylinder). Equation (25) is therefore expected to be a good ap-
proximation of the temperature gradient in air in the situation considered here. Inserting equation (25)
into equation (24) and defining O(z) = T, — T'(z), we obtain the following differential equation:

e 0
. 26
dz2 L% (26)
whose solution is written
T&——T@):(Tw—ﬁﬂymp<—%>. (27)
where the length L is given by:
10
L~a =, (28)
7T)\air

Inserting equation (27) into Q', = —ma®\s ?T . (Eq (8) of the main text), we get the heat flux
=

exchanged between the fiber and the drop on one side:

T Aair As
10

Q'n ~ —TaAT* (29)

This calculation gives similar results to what was done by Fuchs [23| for a spherical drop suspended
at the tip of a fiber. To solve equation (24), he considers an infinite cylinder and solves the Laplace’s
equation for the temperature in air by introducing a cut-off length which must be large compare to all
the other lengths of the problem. The obtained heat flux exchanged between the fiber and the drop is
similar to the result of equation (29) for a cut-off length equals to 500 times the radius of the fiber.

Inserting equation 29 into the globale energie balance of the system, AvapH, AvapH Peoy = —(Qn +
2Q'y) gives the temperature of a drop on a fiber:

~ 2
~ _ _ 2 _
_ 1 + Qﬁber — X1 . \/[1 . Qﬁber X 4X 2 <1 RH)
2XC¥2 2XC¥2

AT™

, (30)

From equation 30, asymptotic values for the temperature drop in the liquid can be obtained by
comparing Qgper With 1 — kay.
For Qfper < 1 — xay we fine the case of an airborne sphere:

1— yo1 — \/(1 — Xa1)2 —4x%as (1 — Ry)
T —Ti =~ . (31)
2)(0(2

For Qﬁber > 1 — ya; we obtain :

Too — T}~ ———(1—Ry), (32)
fiber

The two above equations are plotted, respectively in dash-dotted and dashed lines, in Figure 3(a) of
the main text.
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