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Figure S1. (top) FTIR spectra of cellulose acetate (red) and converted cellulose (blue). The significant
decrease of the C=0 and C-O mode peaks, and emergence of OH peak of the FTIR spectrum of converted
cellulose indicate successful conversion of cellulose acetate to cellulose. (bottom) FTIR spectrum of a pure

NFC sample (black) for comparison.
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Figure S2. Cellulose fiber size distribution measured for an electrospun cellulose sample together with

the Gaussian fit (red line) of the distribution.
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Figure S3. Optical properties of the same type of silicon wafer as used as reference and substrate. Total
absorption (black line) was calculated using measured directional hemispherical reflectance (DHR) and
directional hemispherical transmittance (DHT) given by red and blue lines, respectively. The DHR and
DHT spectra for UV-Vis-NIR and MIR regions were obtained using two different spectrometers.
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Figure S4. Temperature measurement of reflective and transparent coolers (different but similar to the
samples used in Fig. 4) and bare silicon wafer during daytime in Norrképing, Sweden on another sunny
day with clear sky (May 22, 2020). For this measurement, the ambient temperature was measured with
a partially shaded thermocouple. The grey-shaded region corresponds to a period when the setup was
shaded.
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Figure S5. Temperature measurements during nighttime for the same reflective and transparent coolers
as used for Fig. 4, with the ambient temperature presented as the average of two shaded thermocouples
in the same box. Results during a short time period is presented in (a), while (b) shows results for a longer
time period. The red dashed line in (b) indicate a time at which we switched places in the box between
the reflective and transparent coolers (after which some re-equilibration takes place). Both coolers
consistently provided subambient cooling when exposed to the sky, while their temperatures overlapped
with the ambient temperature if when the measurement box was shuttered (blue-shaded period). The bare
silicon also showed subambient temperatures, although we also note that its measured temperature was
lower also then the ambient also during the shuttered period, by contrast to the results for the two coolers.
We also note that the temperature in the whole box was (=4 °C) higher during the shuttered/shaded time
period, indicating that the samples may cool larger parts of the box and effectively lower also the
temperature measured by the ambient thermocouples and thereby underestimate the cooling performance.
For the same reason, the temperature of the bare silicon sample, positioned in the middle between the two
coolers, may be partially cooled by the two surrounding coolers.
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Figure S6. Temperature measurement of reflective and transparent coolers and a bare silicon
wafer during daytime on a sunny day with clear sky, without the wind barrier. Temperature
reduction of the two types of coolers relative to the temperature of bare silicon wafer is given in
the bottom panel. For this measurement, the ambient temperature was measured with a partially
shaded thermocouple. The setup was taken outside at around 13.10.



Cooling power density calculations
The net cooling power density, P, IS given by (Zaman et al. 2019).
Pnet = Prad - Patm - Pnonrad - Psolar EC] 1

where P4 is the thermal radiation power per area of the cooler, P,y is the power per area absorbed by
the cooler due to incident radiation from the atmosphere, P, onraq @ccounts for power lost or gained due to
conduction and convection, and P, COrresponds to incident absorbed power per area from solar
irradiation.

Pr.q 1S given by:
Prad = Jo c08(8) J, Isz (A, T)e(A, 0)dA dO Eq2

where Igg (A, T) is the thermal emission spectrum of a perfect black body at temperature T, Q is the solid
angle of a hemisphere and £(4, 8) is the emissivity (absorption) of the cooler, which we assume to be
angle-independent and equal to the absorption of the cooling coating in our calculations. P,,4 can then be
calculated via the simplified equation:

Prad(T) = 7 [ Ipp (2, T)e(1)dA Eq3

where we used fﬂ cos(6)dQ = 2m f:z/g sin(8)cos(0) d8 = = for integration over the hemisphere.

Similarly, P,:, can be obtained by

Patm (Tamb) = fo €05(6) J; 15 (4, Tamb)e(A, ) €atm (2, 0)dA d2
Eq 4
where T,mp i the ambient temperature and €, (4, 8) is the emissivity of the atmosphere, given by:
Eatm (1, 0) = 1 — tapy, (1)1/05 () Eq.5
where t, ., (1) is the atmospheric transmittance at zenith (6 = 0). We then get:
Patm (Tamp) = 27 [ 5in(0)cos(8) f;” Isp (% Tamb)e(A, ) €atm (2, 0)d2 6.
Eqg. 6

In our calculations, we calculated P.,4 and P, Using the same wavelength range (7um - 13.9um) and
using the atmospheric transmittance data from Atmospheric Transmission, Gemini Observatory, 2005 for
the latter.

Pronrad €an be estimated by:
Pronrad = hc(Tamb -T) Eq. 7

where h,. is the nonradiative heat transfer coefficient, which we set to 6.9 W/(m?2K) or 20 W/(m?K) in our
calculations.

Finally, Pgo1ar IS given by:
Pgolar = fom Isolar(Da(1)da Eq. 8

where a(A) is the absorptance of the whole device and Ig,14,-(1) is the effective solar irradiance on the
cooler, which we estimate as the AM1.5 solar spectrum reduced to 0.8 sun based on measurements using a
solar cell reference meter (Newport, model number 91150V) positioned next to the measurement system



and with same angle to the sun as the coolers. Py, Was calculated over the wavelength range 280nm to
13.9um. We accounted for solar absorption not only by the cellulose cooling material but also by the
underlying silicon substrate using:

a(d) = Acoating(/D + Tcoating(l) 'ASi(A)"'Tcoating(/D ' RSi(/l) 'Acoating(ﬂ-)
Eqg. 9

where Acoating/si» Teoating/si» @Nd Reoating/si COrrespond to measured absorptance, transmittance and
reflectance, respectively, for the coatings or the underlying silicon substrate.

Figure S7 shows the calculated results for the reflective (red/orange) and transparent (blue) coolers on
silicon, using measured optical properties of the same coolers as used for the measurements presented in
Fig. 4 in the main manuscript. We performed the calculations at two different ambient temperatures and
for two different nonradiative heat transfer coefficients. The results are presented as P, as a function of
T — Tamp (Where T is the temperature of the cooler). For all calculated conditions, the reflective cooler

provides positive net cooling power at T — T,,,;, = 0 °C while the transparent cooler shows negative
values.
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Figure S7. Calculated net cooling power density for the reflective (red) and transparent (blue) coolers on
silicon at different T — Tamp-
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