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Supplementary Equation, Figures and Tables
The solvothermal reaction of WCl6 with C2H5OH produces W18O49, which can be represented by the chemical equation S1: 
WCl6 + 2C2H5OH → W18O49 + 6HCl + 2CH3CHO         (S1)
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[bookmark: _Hlk175148892][bookmark: OLE_LINK6][bookmark: OLE_LINK7]Fig. S1 Nitrogen adsorption/desorption isotherms of W18O49 NWs
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Fig. S2 XPS survey spectra of a W18O49 NWs and b O 1s
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[bookmark: OLE_LINK8]Fig. S3 The transmittance spectra of W18O49 NWs films with different ultrasonic spraying times. a 50, b 100, c 150. The digital photo of W18O49 NWs films with different ultrasonic spraying times. d 50, e 100, f 150
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Fig. S4 laser confocal microscopy Surface roughness of W18O49 NWs film sprayed 100 times
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Fig. S5 a Surface SEM image of porous PANI anodes. b Cross-sectional SEM image of porous PANI anodes
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[bookmark: _Hlk135234448]Fig. S6 a Transmittance spectra of PANI anodes at different applied potentials. b Real-time transmittance spectra at 633 nm of PANI anodes. c Optical density changes of PANI thin films at 633 nm as a function of injected charge density

[image: ]
Fig. S7 Optical density changes of DBED at a 633 and b 1200 nm as a function of injected charge density
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Fig. S8 Impedance spectra of the DBED. Inset shows the enlarged impedance curve
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Fig. S9 a Cyclic voltammograms and b the ratios of capacitance and diffusion-controlled contribution of DBED at different scan rates 
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Fig. S10 Optical transmittance changes (at 633 nm) of DBED over 10,000 cycles between 1.5 and −1.5 V for 30 s at each potential
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Fig. S11 Surface SEM images of W18O49 NW film after cycling
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Fig. S12 The digital photos of the model room with common glass a before and b after espousing to simulated sunlight for 20 minutes
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Fig. S13 The thermostat setpoints applied in actual building energy simulation
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Fig. S14 a Lighting set for the simulation of lighting environment of human activity. During the night from 20:00 to 8:00, the interior light was set constantly as 0 W m-2. During the daytime, the illuminance setting value is 500 lx. b When the daytime illuminance is higher than 500 lx, the lighting power is 0. When the daytime illuminance is lower than 500 lx, the lighting power will increase linearly from 0 to 8 W m-2
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Fig. S15 Energy cost of optimal DBED, and commercial low-e glass in the climate condition of Nanjing


Table S1 Comparison of electrochromic performance of currently available dual-band electrochromic materials. (△T633nm and △T1200nm are the optical modulation at 633nm and 1200 nm respectively, tc and tb are respectively, the coloration time and the bleaching time. CE is coloration efficiency. N/A indicates data is not available.
	Material
	△T633nm
	△T1200nm
	tc/tb (s)
	CE (cm2 C-1)
	Cycle stability

	ITO/NbOx [S1]
	~35%
	~17%
	N/A
	30 ± 4 (500 nm）
	2000 cycles
(4% capacity loss)

	WO3-x/NbOx [S2]
	~80%
	~85%
	600/100
(633 nm)
	N/A
	2000 cycles
(5.7% capacity loss)

	W18O49/PB [S3]
	71.2%
	~50%
	2.4/4.2
(633 nm)
	N/A
	100 cycles
(30% capacity loss)

	P8W48/W18O49 [S4]
	~75%
	~65%
	26/86
(500 nm)
	21.38 (500 nm)
121.03 (1060 nm)
	500 cycles 
(2.4% optical loss)

	ITO/PANI [S5]
	~70%
	~80%
	19/6 
(500 nm)
	60 (1600 nm)
	N/A

	ITO/PANI 
device [S5]
	~64.5%
	~56%
	N/A
	228 (600 nm)
293 (1600 nm)
	N/A

	W18O49/TiO2 [S6]
	~45%
	~65%
	NA
	NA
	20,000 cycles 
(15% capacity loss)

	Nb-doped TiO2 nanocrystals 
device [S7]
	~76%
	~60%
	105/~10
(500 nm)
	N/A
	200 cycles

	Ta-doped TiO2 nanocrystals [S8]
	~90%
	~82%
	66.8/6.9
(550 nm)
	33.2 (550 nm)
124.5 (1600 nm)
	2000 cycles
(14.8% capacity loss)

	TiO2-x 
Nanocrystals [S9]
	95.5%
	90.5%
	35.1/9.6
(633 nm)
	38.2 (633 nm)
112.7 (1600 nm)
	2000 cycles
(4.4% capacity loss)

	TiO2-x 
Nanocrystals 
device [S9] 
	74.5%
	73.2%
	N/A
	N/A
	500 cycles
(10.2% capacity loss)

	m-WO3-x
nanowires [S10]
	91.7%
	94.6%
	21/85
（633 nm）
22/75
(1200 nm)
	101.7 (633 nm)
184.3 (1200 nm)
	1000 cycles
(20.0% capacity loss)

	WO3 
Nanorods [S11]
	~82%
	89%
	98/>1200
（600 nm）
	21 (600 nm)
43 (1200 nm)
	500 cycles
(~16% capacity loss)

	Nb12O29 nanoplatelets [S12]
	71%
	83%
	~120/~60
（550 nm）
	77.3 (550 nm)
	500 cycles
（32% capacity loss）

	Nb18W16O93 [S13]
	93%
	89%
	10.1/12.7
(633 nm)
	105.6 (633 nm)
113.4 (1200 nm)
	1000 cycles
(10.5% optical loss)

	MoO3-x 
nanowires 
device [S14]
	~75.1%
	~65.8
	13.7/6.9
(450 nm)
12.4/5.4
(1080 nm)
	211.7 (450 nm)
232.8 (1080)
	1000 cycles
(8.2% CE loss)

	Li4Ti5O12 [S15]
	~64%
	~65%
	55/42
(650 nm)
18/19
(1100 nm)
	8.81 (650 nm)
32.3 (1100 nm)
	500 cycles
(almost unchanged)

	PANI [S16]
	65%
	~61%
	5.9/16.9
(633 nm)
11/32.5
(1600 nm)
	367..1 (633 nm)
299.6 (1600 nm)
	10,000 cycles
(6% optical loss)

	Ti-doped WO3
Nanocrystals [S17]
	84.9%
	90.3%
	3.3/25
(633 nm)
6/2.1
(1200 nm)
	114.9 (633 nm)
420.3 (1200 nm)
	1000 cycles
(11% optical loss)

	WO3-x
Nanoflowers [S18]
	~34%
	~66%
	N/A
	N/A
	400 cycles
(2.25% capacity loss)

	WO3/PB [S19]
	35.14%
	60.55%
	N/A
	N/A
	1000 cycles
(almost unchanged)

	Cs0.32WO3 [S20]
	~65%
	83.7%
	18.4/15.2
(700 nm)
	112.1 (1200 nm)
	10,000 cycles
(no loss)

	Cs0.32WO3 
device [S20]
	65%
	70.8%
	7.6/105.5
(700 nm)
1.5/332.9
(1200 nm)
	N/A
	N/A

	VO2/WO3 [S21]
	55%
(670 nm)
	52%
(1500 nm)
	6.2/3.1
(670 nm)
	N/A
	1250 cycles
(4.2% capacity loss)

	W18O49 
nanowires
(This work)
	73.1%
	85.3%
	14.2/4.8 
(633 nm) 12/10.8
(1200 nm)
	70.5 (633 nm)
185 (1200 nm)
	N/A

	W18O49 
nanowires
device
(This work)
	51.7%
	60.0%
	8.8/15.6
(633 nm)
5/11.2
(1200 nm)
	52.6 (633 nm)
127.9 (1200 nm)
	10,000 cycles
(3.3% capacity loss)





Table S2 Information of the building model applied in actual building energy simulation 
	Item
	Specifications

	Window fraction (window-to-wall ratio)
	32% of above-grade gross wall

	Window locations
	Even distribution among all four sides

	Floor to ceiling height
	3.00 m

	Glazing sill height
	0.7 m

	Exterior walls
	Mass (pre-cast concrete panel): 1IN stucco + 8IN concrete HW + wall insulation + 1/2IN gypsum

	Roof
	Built-up roof: roof membrane + roof insulation + metal decking

	Window
	The window type is described accordingly

	HVAC
	Ideal Loads Air System

	Personnel
	Occupant density:10 m2 per person Metabolic rate: 120 W per person

	Electrical equipment
	Equipment heat gain: 15 W m-2


Table S3 Optical and infrared properties of the samples used for the simulations 
	Parameters
	DBED
	Low-e
glass

	
	Bright mode
	Cool mode
	Dark mode
	

	Tsol
	0.61
	0.25
	0.12
	0.71

	Rsol-Front
	0.12
	0.12
	0.12
	0.11

	Rsol-Back
	0.09
	0.14
	0.13
	0.12

	TVIS
	0.64
	0.45
	0.24
	0.83

	RVIS-Front
	0.14
	0.12
	0.11
	0.11

	RVIS-Back
	0.13
	0.13
	0.12
	0.12

	TIR
	0
	0
	0
	0

	εIR-Front
	0.93
	0.93
	0.93
	0.84

	εIR-Back
	0.93
	0.93
	0.93
	0.17




Table S4 Climate zones of various cities around the world [S22], and heating/cooling energy consumption and saving energy consumption vs commercial low-e glass of building for different climate zones.
	Climate zone name
	Country
	City
	Optimal DBED
	Low-e glass
	Saving energy consumption (MJ m-2)
	Saving energy percent (%)

	AF
	Singapore
	Singapore
	446.70
	563.92
	117.22
	20.79

	AW
	Brazil
	Brasilia
	344.19
	493.64
	149.46
	30.28

	AM
	America
	Honolulu
	421.98
	588.41
	166.43
	28.28

	AM
	America
	Miami
	408.50
	557.81
	149.31
	26.77

	BWK
	China
	Turpan
	403.08
	451.74
	48.67
	10.77

	BWH
	Egypt
	Cairo
	368.85
	522.91
	154.06
	29.46

	BSK
	America
	Denver
	314.65
	447.70
	133.05
	29.72

	BSK
	Spain
	Zaragoza
	262.85
	392.61
	129.76
	33.05

	BSH
	America
	Phoenix
	445.94
	624.25
	178.31
	28.56

	CFA
	China
	Nanjing
	288.11
	351.95
	63.85
	18.14

	CSB
	America
	San
Francisco
	220.69
	379.65
	158.95
	41.87

	CFB
	Iceland
	Reykjavik
	276.57
	272.15
	-4.41
	-1.62

	DWB
	China
	Harbin
	508.90
	495.34
	-13.56
	-2.74

	DWA
	China
	Beijing
	317.53
	351.01
	33.48
	9.54

	DFB
	Germany
	Berlin
	239.50
	278.49
	38.98
	14.00

	DFB
	Russia
	Moscow
	397.64
	387.55
	-10.09
	-2.60

	DWB
	Canada
	Calgary
	410.15
	446.80
	36.65
	8.20

	DFA
	America
	Boston
	275.76
	315.46
	39.70
	12.58
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