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Fig. S1 Comparison of solar transmittance between CA nanofiber and CA film.



Fig. S2 The CIE chromaticity coordinates of the CA NF CSDRCs.



Fig. S3 (a) Schematic illustration of the solar radiation transmitted effect of CA NF 

CSDRC and CA film. (b ~ e) Comparison of solar reflectance between various colors 

CA NF CSDRCs and CA films. (f) SEM images of colored CA film, the photograph is 

embedded in the corresponding images.



Fig. S4 (a) Photo images of orange CSDRC containing 5% ~ 20%Fe2O3. (b) The CIE 

chromaticity coordinates of the orange CSDRC with various concentrations of Fe2O3. 

(c) Reflectance spectra of orange CSDRC in the solar region. 



Fig. S5 IR spectrum of nano Fe2O3 pigment and reactive pink, yellow and blue dyes 



Fig. S6 Real-time monitoring temperature curve of (a) orange CSDRC, (b) pink 

CSDRC and (c) blue CSDRC in the outdoor test in Shanghai, China (Nov. 2022).



The comparison of cooling performance

We compared the cooling performance of CA NF CSDRC with recently reported 

colored daytime radiative coolers, founding that the daytime cooling capability of CA 

NF CSDRC is prominent due to the high NIR reflectance. Owing to no VIS absorption, 

the solar reflectance of the colored cooler in the Ref.7 is more than 95%, therefore the 

cooling effect is most obvious compared with other coolers. The Details of previous 

works are displayed in Table S3.

Fig. S7 Cooling temperature of recently reported colored daytime radiative coolers and 

the CA NF CSDRC in this work. 



Fig. S8 The comparison of cooling power of (a) orange CSDRC, (b) pink CSDRC and 

(c) blue CSDRC and coating film (hcc = 6 W/m2/K).



Fig. S9 (a) The photo picture and (b) the CIE chromaticity coordinates of CA NF 

CSDRC before and after 30 days of outdoor exposure. (c-f) The comparison of solar 

reflectance of the CA NF CSDRC before and after 30 days of outdoor exposure.



Fig. S10 The CIE chromaticity coordinates of CA NF CSDRC and fabric.



Table S1. Color properties of colorful nanofiber coolers

Samples L a* b*

Orange CSDRC 90.20 7.65 9.82

Pink CSDRC 88.78 10.01 -5.03

Yellow CSDRC 93.79 1.14 18.72

Blue CSDRC 88.49 -2.09 -5.73



Table S2. The reflectivity values of the colored radiator in visible (0.4-0.8 μm; RVIS) 

and near infrared wavelengths (0.8-2.5 μm; RNIR), and the broadband solar reflectance 

(0.4-2.5 μm; Rsolar), as well as the emittance in atmosphere windows (8-13 μm; εAW). 

Sample

Optical     

property

Orange 

CSDRC

Pink 

CSDRC

Yellow 

CSDRC

Blue 

CSDRC

RVIS 0.863 0.848 0.889 0.835

RNIR 0.963 0.971 0.970 0.989

RSolar 0.904 0.901 0.920 0.900

αSolar 0.078 0.086 0.055 0.098

εAW 0.949 0.956 0.952 0.960



Table S3 A summary of information on the types of colored radiative coolers in recent 

years.

R
e
f.

Color Structure Materials Method Optical 
properties

Passive cooling 
performance 
(Power, 
Temperature 
and Solar 
radiation 
intensity)

1 Pink

Photonic 
structure color

TiO2, 
SiO2, Si

1D 
stacks

Broadband 
εir~0.8
Rsolar~0.6
RNIR~0.8

Psun＞900 W/m2

P:99.7W/m2

ΔT: -10 °C 

2

Cyan, 
magent
a, and 
yellow

Photonic 
structure color

SiO2, 
Si3N4, Ag, 
Si

1D 
stacks

Broadband 
εir＞0.8
RNIR＞0.9

Psun＞900 W/m2

ΔT: close to the 
air

3

Yellow, 
magent
a, and 
cyan

Photonic 
structure color

SiO2, SiN, 
MgF2, 
SiC, Ag

1D 
stacks

Broadband 
εir~0.9
RNIR~0.9

Psun~800-900 
W/m2

P: 44.06 W/m2 
(yellow), 
 49.06 W/m2 
(magenta), 
52.61 W/m2 

(cyan)
ΔTyellow: 4.2 °C 
ΔTmagenta: 4.6 °C
ΔTcyan: 4.9 °C

4
black/bl
ue/red/
yellow 

Bilayer colored 
paint 

P(VdF-
HFP), 
colorant

Coating 

Broadband 
εir＞0.95
RNIR~0.89
Rsolar:0.44 
(black), 
0.4 (blue), 
0.61 (red), 
0.72 
(yellow) 

Psun~1000 W/m2

ΔTblack:-25 °C, 
ΔTblue:-22 °C, 
ΔTred: -15 °C, 
ΔTyellow: -5 °C 



5
White, 
green 
and red 

Four-layer film 
stack SiO2-

embedded 
perovskite 
NCs/PMM
A+ZnO/P
ET/Ag

Depositi
on

Broadband 
εir≥0.95
RNIR＜0.9
Rsolar:0.86 
(white), 
0.81 
(green), 
0.78 (red)

Psun~900 W/m2

ΔTwhite: 4.2 °C 
ΔTgreen: 3.6 °C 
ΔTred: 1.7 °C 

6

White, 
yellow, 
red, 
brown

Bilayer 
coating:
Top-layer: 
QDs based 
color layer
Bottom-layer: 
H-
SiO2/polymer 
nanoparticle 
white layer 

Cu-based 
quantum 
dots, H-
SiO2 /PV
DF-HFP 
(the best), 
or PMMA, 
or PVP 

Spay 
coating

Broadband 
εir=0.943
RNIR＞0.9
Rsolar≈0.97 
(white) 
≈0.86 
(yellow) 
≈0.77 
(red) 
≈0.66 
(brown) 

Psun~800 W/m2

ΔTwhite: 6.12 °C 
ΔTyellow: 3.25 °C 
ΔTred: 0.51 °C 
ΔTbrown: -3.24 °C 

7

Indigo, 
blue, 
green, 
yellow, 
and 
pink

Photonic 
structure color

SiO2

self-
assembly 
method 
and 
reactive 
ion
etching

Broadband 
εir=0.95
RNIR＞0.9
Rsolar ＞

0.95

P: 143 W/m2

ΔT: 7.1 °C 



Table S4 Weather Forecast in Shanghai in Nov. 2022
Date Tmax (°C) Tmin (°C) Weather Wind Power

2022-11-01 20 15 Cloudy to overcast Breeze

2022-11-02 20 14 Sunny Breeze

2022-11-03 21 15 Cloudy Breeze

2022-11-04 18 12 Cloudy to overcast Breeze

2022-11-05 18 12 Cloudy to sunny Breeze

2022-11-06 19 13 Sunny Breeze

2022-11-07 22 14 Sunny Breeze

2022-11-08 22 16 Sunny to cloudy Breeze

2022-11-09 23 17 Cloudy to sunny Grade 3-4

2022-11-10 23 17 Cloudy to overcast Breeze

2022-11-11 23 19 Light rain Grade 3-4

2022-11-12 26 16 Cloudy to light rain Grade 3-4

2022-11-13 17 12 Overcast to Sunny Breeze

2022-11-14 13 10 Cloudy to overcast Breeze

2022-11-15 17 10 Overcast Breeze

2022-11-16 17 13 Overcast to light rain Grade 3-4

2022-11-17 17 15 Light rain turns overcast Breeze

2022-11-18 20 16 Light rain Breeze

2022-11-19 19 16 Light rain Breeze

2022-11-20 19 15 Cloudy to sunny Breeze

2022-11-21 20 15 Cloudy to light rain Breeze

2022-11-22 19 13 Light rain to cloudy Breeze

2022-11-23 18 13 Cloudy to sunny Breeze

2022-11-24 17 14 Cloudy Breeze

2022-11-25 20 13 Cloudy to light rain Breeze

2022-11-26 19 16 Cloudy to overcast Grade 3-4

2022-11-27 21 18 Light rain to overcast Breeze

2022-11-28 21 16 Moderate rain to light rain Grade 4-5

2022-11-29 17 5 Light rain Grade 5-6

2022-11-30 6 3 Light rain Breeze



Supplementary Note 1：Calculation of radiative cooling power

The net cooling power (𝑃net) of the colored flexible nanofiber cooler can be 

calculated as follows 8-11:

net rad atm solar cond convP P P P P    

where 𝑃rad is the energy radiated into space, 𝑃atm is the atmospheric radiative energy 

absorbed, 𝑃solar is the solar energy absorbed, and 𝑃cond+conv represents the non-radiative 

parasitic losses. 

2
0 0

( , ) ( , )sin(2 )rad r b surP I T d d
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       
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  
where εr(λ,θ) is the spectral emissivity. Here, Tsur represents the surface temperature. 

Ib(λ,Tsur)cos(θ) represents the intensity of black-body radiations at Tsur, which is taken 

as: , where h, c and k are Planck’s constant, speed of light in 
2
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vacuum and Boltzmann’s constant, respectively.
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Where αr(λ,θ) refers to the spectral absorptivity of the cooler and equals to the spectral 

directional emissivity εr(λ,θ) based on Kirchhoff’s law of thermal radiation. 𝑇𝑎 is the 

ambient temperature.  where εatm(λ,θ)  is the spectral directional emissivity of the sky 

atmosphere, which can be expressed as: 

1/cos( )( , ) 1 [ ( , )]atm
      

where (λ,θ) represents the atmospheric transmissivity at vertical direction. 

1.50
( ) ( , )sun AM r sunP I d    


 

where IAM1.5(λ) is the AM 1.5 spectrum distribution of the solar radiation intensity 



varying with the wavelength.

( )cond conv cc a surP h T T  

Pcond+conv is the power density of nonradiative heat exchange due to convection and 

conduction. The hcc is a comprehensive heat transfer coefficient. It is closely related to 

the local wind speed. The dependence of h on the local wind speed can be qualitatively 

modeled using a simple empirical expression

hcc=2.5+2Vwind

where Vwind represents the wind speed expressed in m/s. We set hcc values as 0 W/m2, 3 

W/m2, 6 W/m2, and 12 W/m2, respectively, to show the impact of different non-

radiative heat exchange coefficient on affecting the cooling performance. During Nov. 

2022, the average wind speed in Shanghai was around 3-5 m/s (Table S4), suggesting 

likely hcc values in the range around 6-12 W/m2.
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