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Abstract: Perovskite solar cells can be constructed as semi-transparent due to the materials’ unique
optical properties, which can be applied as the building integrated photovoltaic aiming to solar ener-
gy collection. Based on the latest research progress of photovoltaic smart window, this paper summa-
rizes the main methods of perovskite solar cells applied to green building smart windows and the
main technologies to realize the transparency of perovskite solar cells, and predicts the transparency
and efficiency of the application of perovskite solar cells in smart windows. In addition, a random
sampling method is used to conduct user surveys, analyzing the costs and benefits of photovoltaic

windows, and prospecting for their commercial applications.
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Fig. 1 Schematic diagram of electrochromic(a), gasochromic(b), thermochromic(c), and photochromic(d) smart windows.
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Tab.1 Summary of performance parameters of different photovoltaic technologies
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Fig.3 (a)Photovoltaic smart window structure based on perovskite!. (b) Voltage-time curve of the photocharging and dis-

charging process of co-anode PVCS™!. (¢) Voltage-time curve of the photocharging and discharging processes of co-

cathode PVCS!®!,

(d) Schematic of device structure and discoloration process of thermochromic photovoltaic smart win-

dow based on perovskite**.
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Tab.2 Summary of technical methods and performance for semi-transparent perovskite solar cells

e 375 B S B 2 BAGEH PCE/% AVT/%  Z7%3Cik
SR 2 FTO/Ti0,/CH, NH, Pbl, /Spiro-OMeTAD/Mo0, / Au/MoOj, 5.3 31 [42]
FTO/Dual scaffold/Perovskite/Spiro-OMeTAD/PEDOT: PSS 8.21 23 [43]
ITO/PC,, BM/MAPbI, /Spiro-OMeTAD/MoO;/ Ag/ Mo, 3.4~9.23  14.1-~20.5 [44]
EpIRGEH F5 Bk FTO/Ti0,/Perovskite/Spiro-OMeTAD/ Au 3.5~8 7~30 [29]
FTO/Ti0,/PS/MAPbL,/PTAA/PEDOT: PSS/ITO 10.6 20.9 [46]
FTO/¢-Ti0,/mp-Ti0,/ Al, 0,/ NiO/MAPbL, _ Cl, -NiO/Spiro-OMeTAD/ Au  10. 06 27 [47]
FT0/¢-Ti0, /Perovskite/ PTAA/ Au 15.46 35.2 [52]
W ST M A Ak FTO/Ti0,/Si0,-MAPbI; _ Cl_/Spiro-OMeTAD/ Ag 9.5 37 [48]
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A% 5 F 4T ek 1 FTO/¢-Ti0,/m-Ti0, / Perovskite/ Spiro-OMeTAD/ Au 10.03 28 [50]
PCBM #fiBh54k ™K 1TO/PEDOT: PSS/ Perovskite/ PCBM/ Au 9.1 18 [53]
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Tab.3 Summary of parameters of semi-transparent perovskite photovoltaic smart windows
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BHHEIE/nm B/ nm

CsPblBr, 4.69 35.4 580 ~ 800 0.15 81.7 430 ~ 800 [37]
MAPbL, _ Cl, 2.26/3.73 35.1/23.0 - 5.78/7.98 85/76.2 600 ~ 800 [35]
MAPbL, 11.3 3 750 ~ 800 - 68 430 ~ 800 [36]
MAPbL; _ Br, - 34.3 650 ~ 800 - 85 400 ~ 800 [10]
(FAPbL,),(MAPbBr;),_. 18.02 - F* 16.70 - - [38]
MAPbI, - 8.4 450 ~ 600 3.7 26 450 ~700 [56]
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Fig. 8 Residents’ expectation of life(a) , expected cost(b) and expected return time(c¢) of photovoltaic smart windows.
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