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There are two major sources for the uncertainties related to the diameter measure-

ment. The former is the conversion factor (Cf) from pixel to millimeters and its uncertainty 
(ΔCf). This is dependent of the analysis taken with the millimetric paper, and, in order to 
quantify it, a conservative value of ±5% is considered. The latter is the error associated 
with the definition of the boundary of the bubble (ebd) in MATLAB, which depends of the 
threshold value considered. The selected uncertainty value is of ±2 pixel. With this de-
fined, Equation (A1) is used to estimate the error associated with the diameter measure-
ment process: 

                                      (A1) 

Table S1 presents the values considered for the relative uncertainties of the parame-
ters used to characterize bubble dynamics. These relative uncertainties were obtained for 
the same diameter of the superhydrophobic region, for three different fluids and at con-
stant imposed heat flux. These values serve as a reference for the analysis of bubble dy-
namics using different imposed heat flux values and multiple superhydrophobic regions. 
The analyzed parameters are the maximum bubble diameter (d), the bubble contact angle 
(θ), the centroid height (yc) and the bubble volume (V). The contact angle measurement is 
another process for which it is necessary to define the uncertainties that can occur. This is 
mostly influenced by the bubble/surface interface and the tangent lines adjacent to its po-
sitioning. The error quantification related to the thermographical analysis is mostly asso-
ciated with the equipment used. The relative uncertainty values of the different equip-
ment are shown in Table S2. 
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Table S1. Uncertainty values associated with the parameters of bubble dynamics for different flu-
ids at the same imposed heat flux. 

Fluid e(d) (%) e(θ) (%) e(yc) (%) e(V) (%) 
Water 9.6 21.3 12.7 23.2 

Gold 0.5% 7.1 7.1 19.5 22.0 
Silver 1% 8.9 22.3 16.1 24.6 

Table S2. Uncertainty values associated with the measurement with different types of equipment. 

Equipment Uncertainty 
OMEGA DYNE sensor (mbar) ± 1.6 

PID * controller (°C) ± 1.0 
Type K thermocouples (°C) ± 0.5 

Onca MWIR-InSb-320 camera (°C) ± 0.5 
* PID—proportional-integral-derivartive. 


