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Note S1. Experimental Setup 
 

Several solar intensities up to 3 kW m-2 were simulated using a solar simulator (PLS-

FX300HU). It was determined that an optical filter was used in conjunction with a standard 1.5 G AM 

spectrum. The fabricated HB@NF evaporator was positioned on the simulated seawater (3.5 wt%) 

surface in a beaker, and the beaker was placed over an electronic balance (Mettler Toledo, ME204) 

fortified with a 0.001 g resolution. The whole setup is exposed under simulated solar radiation (1 kW 

m-2 or one sun) to evaluate the evaporation rate. In order to evaluate the evaporation rates, as well as 

the conversion efficiency of the solar evaporator under one sun illumination, the whole evaporation 

system was stabilized. To compare salt concentrations before and after the treatment of the water, we 

used inductively coupled plasma-optical emission spectrometry (ICP-AES, E.P. Optimal 8000). We 

conducted all experiments under ambient environmental conditions, with a temperature of 27°C and 

a humidity of 49 percent. An optical hand-held meter model was used to measure surface 

temperatures. 



Note S2. Heat transfer simulation 
 

Heat transfer module (HTM) simulations were conducted to simulate the high thermal 

sustainment achieved by HB@NF solar evaporators under solar-driven conditions. Here are the 

equations that were used to assess the steady-state heat transfer simulations[1,2]: 

𝑄 = 𝜌𝐶
eff 

+ 𝜌𝐶 𝑢 ⋅ ∇𝑇 + ∇ ⋅ 𝑞 ………………………(𝑆1) 𝑞 = −𝑘eff∇𝑇……………………………………………… . . (𝑆2) 
𝜌𝐶p eff

= 𝜃p𝜌p𝐶 ,p + 1 − 𝜃p 𝜌𝐶 ……………………… .… (𝑆3) 
𝑘eff = 𝜃p𝑘p + 1 − 𝜃p 𝑘………………… . . … .…… . . … . . (𝑆4) 

Here Q (W m−3) is the flux of heat, Cp denotes the heat capacity of water (4200 J kg−1 K−1), while ρ is the 

density of water which is ≈1000 kg m−3. Where u is the Darcy velocity expressed in terms of fluid 

volume flow per unit cross-sectional area (ms−1) and (ρCp)eff is the effective volume heat capacity at 

constant pressure. The velocity of the water through the smoke filter is given by the uL = u/θp, here θp 

is the water passage through the interfacial surface of non-woven fabric. ∇T  shows the temperature 

gradient (Km−1), and q denotes the vector flux of heat (W m−2). While keff and kp are the effective and 

thermal conductivities of the HB@NF solar evaporator, respectively. 
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