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S1 Planck's blackbody radiation law
		(S1)
Where Ebλ is the Blackbody spectral radiance, λ is the wavelength, T is the Thermodynamic temperature, e is the base of natural logarithm, C1 is the First radiation constant, 3.7419×10-16, C2 is the Second radiation constant, 1.4388×10-2.
S2 Net cooling power calculation
During the day, the net cooling power of a material is the combined results of solar radiation, material thermal radiation, atmospheric thermal radiation, and non-radiative heat exchange. The calculation details are given by the following Eq. S2:
		(S2)
Where Pnet is the net cooling power, Prad is the radiation release capacity of the material, Patm and Psolar are the heat absorbed by atmospheric and solar radiation, respectively. Pcond+conv is the total power loss of all non-radiative heat transfer processes.
Prad represents the thermal radiation ability released by the sample, which can be expressed as Eq. S3:
		(S3)
[bookmark: _Hlk148811420]Where is the spectral radiance of a blackbody at temperature T. h is Planck’s constant, KB is the Boltzmann constant, and c is the speed of light. ∫𝑑Ω is the angular integral over a hemisphere, which can be expressed as . For outdoor environment, both radiation transmission and radiation emission can achieve cooling, therefore 1-R is used as the  to calculate the cooling power. For indoor environment, as the influence of sunlight in indoor environment is negligible,  should be the transmittance of the material at wavelength λ.
Patm is the absorbed atmospheric thermal radiation, which can be expressed as Eq. S4:
	(S4)
Where is the angle-dependent emissivity of the atmosphere. τ(λ) is the atmospheric transmittance in the zenith direction. We used modtran software to simulate the atmospheric transmittance in Mid-Latitude Winter. Tamb was fixed at 300 K.
Pcond+conv is the non-radiative heat transfer power including convection and conduction, which can be expressed as Eq. S5:
 		(S5)
Where nonradiative heat transfer coefficients (hc) are chosen as 0, 3, 6, and 9 Wm-2 K-1.
S3 Supplementary Figures
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Fig. S1 Spectral radiation curves of blackbody at different wavelengths
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Fig. S2 The two-dimensional model for Finite-Difference Time-Domain (FDTD)
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[bookmark: _Hlk187931859]Fig. S3 Indoor and outdoor cooling spectra under theoretical conditions. a Spectrum of reflection. b Spectrum of selective emission. c Spectrum of transmission
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Fig. S4 Diameter distribution of unetched and etched fiber. a unetched FP-10-10. a1 FP-10-10. b unetched FP-12-6. b1 FP-12-12. c unetched FP-12-12. c1 FP-12-12
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Fig. S5 SEM image. a FP-8-4. b FP-8-8. c FP-8-16. d FP-10-5. e FP-10-10. f FP-10-20
In this work, the concentration of the precursor solution is determined by the content of PVDF and the ratio between PVDF and PVP, and because the molecular weight of PVDF is much larger than PVP, the influence of PVDF on the concentration of the precursor solution is greater than PVP. When the current ratio of the solution is PVDF: PVP=8:4 and 8:8, excessively low viscosity can cause instability in the jet process, leading to the formation of bead structures. When the current ratio of the solution is PVDF: PVP=8:16, 10:5, 10:10, the fiber size changes significantly and the morphology is unstable after etching. Although FP-10-20 has a relatively stable morphology, the film shrinks severely before and after etching (Fig. S7). Therefore, these concentration ratios are abandoned.
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Fig. S6 FP-12-24 SEM images
When the current ratio of the solution is PVDF: PVP=12:24, as the viscosity of the solution further increases, it is difficult for the solution to form a continuous jet from the nozzle. As shown in the Fig. S6, severe cross-linking occurs between fibers, losing their proper fiber structure and making them unusable. 
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Fig. S7 Image of FP-10-20 fabric. a unetched FP-10-20. b FP-10-20. The FP-10-20 underwent significant wrinkling after etching
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Fig. S8 Photographs of the FP-12-6 fabric before and after etching. a FP-12-6 before etching, b FP-12-6 after etching
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Fig. S9 FTIR of different samples. a FTIR of FP-10-5, FP-10-10, FP-12-20. b FTIR of FP-12-6, FP-12-12
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Fig. S10 Sunlight reflectance and thermal radiation reflectance spectrum of FP-12-6
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Fig. S11 Scattering efficiency of FP-12-6 with a pore distribution of 0.01-0.2 μm
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Fig. S12 Scattering efficiency of FP-12-6 with a size distribution of 1.1-2.2 μm
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Fig. S13 Thickness images. a FP-2-6. b PDMS film. c PE film
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Fig. S14 Radiation cooling ratio of FP-12-6
[image: ]
Fig. S15 Reflectance of PE and PDMS films. a PE film. b PDMS film
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Fig. S16 Refractive index and extinction coefficient. a LDPE film. b PMMA board
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Fig. S17 Indoor testing schematic diagram. a Schematic diagram of indoor detection device. The PMMA shell was used to prevent heat conduction and convection from the surrounding environment. b Physical picture of indoor detection device. c Enlarged image of indoor detection device
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Fig. S18 Indoor detection infrared images
We took infrared images to evaluate indoor cooling performance. To more clearly demonstrate thermal radiation transmittance, we first marked a "Y" pattern on the bare skin (Heater) (Fig. S18a), then cover the corresponding areas with PE film, FP-12-6, and PDMS film. After a period of time, infrared images were taken. As shown in Fig. S18b, the "Y" pattern was observable on the PE film, indicating its outstanding radiative transmittance performance. Although the "Y" pattern on FP-12-6 was less distinct compared to the PE film, it was still observable, demonstrating that FP-12-6 possessed certain radiative transmittance capabilities. The PDMS film, due to its high radiative emissivity, did not display the "Y" pattern. Based on these tests, the fabricated FP-12-6 fabric exhibited a certain degree of indoor cooling capability.
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Fig. S19 Outdoor cooling testing without simulated skin. a Solar reflectance and atmospheric window thermal radiation emissivity of 12 wt% PVDF-HFP. b Outdoor cooling performance of FP-12-6 and PVDF-HFP, experiment conducted on October 16, 2024
[bookmark: _Hlk187238672]An 18 wt% PVDF-HFP fabric had been prepared, achieving 91% solar reflectance and 85% thermal radiation emissivity (Fig. S19a). Outdoor cooling tests comparing FP-12-6 and PVDF-HFP fabrics were then conducted. As shown in Fig. S19b, both fabrics exhibited excellent radiative cooling performance, with FP-12-6 cooling approximately 1.9°C more than PVDF-HFP. This indicated that the materials prepared still achieve good cooling effects even when compared to samples with high reflectance and emissivity.
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Fig. S20 Water contact angle of FP-12-6
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[bookmark: _Hlk188106567]Fig. S21 Wearable performance characterization. a-d Washing resistance of FP-12-6. e-j abrasion resistance of FP-12-6. k Mechanical property of FP-12-0, FP-12-6 and FP-12-12. l-m Breathability of FP-12-6, PE and PDMS film. n Water vapor permeability of FP-12-6, PE and PDMS film
As shown in Fig. 21a-d, after 5 washes, the fabric exhibited some shrinkage, which was a common phenomenon for most electrospun textiles. As shown in Fig. S21e-j, after 150 cycles of friction testing, no visible damage was observed on the surface of the FP-12-6 fabric, and there was almost no mass loss. The solar reflectance of the fabric remained essentially unchanged before and after the friction test. Therefore, FP-12-6 demonstrated satisfactory abrasion resistance.
As shown in Fig. S21k. Compared to FP-12-0, the mechanical properties of FP-12-6 were improved, while those of FP-12-12 were reduced. The change in mechanical properties was primarily attributed to the alteration in the fiber surface structure. After the water etching treatment, a certain porous structure was formed on the surface of FP-12-6 fibers, which increased the contact area between fibers and provides more physical contact points. These additional contact points not only enhanced the friction between fibers but also promoted mechanical interlocking through physical entanglement, thus improving the mechanical performance. In contrast, for the FP-12-12 fabric, as the PVP content increased, the number of pores on the fiber surface also increased after water etching, damaging the integrity of the fibers and leading to a decrease in mechanical performance.
As shown in Fig. S21l, when FP-12-6 fabric was placed between water and air, continuous air bubbles penetrated without damaging the fabric, demonstrating good air permeability. Quantitative air permeability testing in Fig. S21m further showed that FP-12-6 exhibits air permeability similar to commodity cotton (5 cm³/cm²/s at 100 Pa), which was attributed to its fluffy fiber structure. 
As shown in Fig. S21n, due to the dense surface structure of PE and PDMS films, their water vapor permeability was relatively poor. In contrast, FP-12-6 fabric showed a high WVT (7 × 10⁻¹⁰ g·m⁻²·s⁻¹·Pa⁻¹), which was due to the enhanced water vapor permeability provided by the nano and microporous channels.
Table S1 Previous studies on indoor and outdoor cooling through emission or transmission thermal radiation
	[bookmark: _Hlk187939483]Material
	Emission (%)
	Transmission (%)
	Rsolar
(%)
	Outdoor cooling
	Indoor cooling
	Refs.

	POM
	73.5
	48.5
	94.6
	√
	√
	[S1]

	PVDF-PVP
	81
	25
	94
	√
	√
	This work

	ZnO-PE
	/
	80
	90
	/
	√
	[S2]

	PVDF-HFP
	94
	/
	96
	√
	/
	[S3]

	HfO2-SiO2
	/
	/
	97
	√
	/
	[S4]

	PMMA-BaSO4
	96
	/
	94
	√
	/
	[S5]

	PVDF-TEOS
	96
	/
	97
	√
	/
	[S6]

	POM-PTFE
	83.2
	/
	95.4
	√
	/
	[S7]

	PT@PEO
	94.8
	/
	95.4
	√
	/
	[S8]

	h-BN
	96.5
	/
	97.3
	√
	/
	[S9]

	PVDF-HFP-EG-FA
	93.4
	/
	95.9
	√
	/
	[S10]


[S1] 

Table S2 Physicochemical properties of as-spun solutions.
	Spinning solution
	Conductivity
(μs•cm-1)
	Viscosity
(mPa•s)
	Surface tension
(mN•m-1)

	FP-12-0
	4.51
	9900
	46.5

	FP-12-6
	6.71
	13885
	66.9

	FP-12-12
	7.98
	17350
	73.8

	FP-10-5
	5.32
	12575
	56.4

	FP-10-10
	7.23
	14434
	62.7

	FP-10-20
	8.95
	19545
	79.3


Note: The data in the table is the average value measured at 25℃
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