
Supporting Information for

Triboelectric nanogenerator for harvesting ultra-high-speed wind 

energy with high-frequency output

Yanan Baia,b, Wenxuan Zhua,b, Maoyi Zhanga, Md Al Mahadi Hasana,d, Chris R. 

Bowenc and Ya Yanga,b,d,*

aBeijing Key Laboratory of Micro-Nano Energy and Sensor, Center for High-Entropy 

Energy and Systems, Beijing Institute of Nanoenergy and Nanosystems, Chinese 

Academy of Sciences, Beijing 101400, P. R. China. E-mail: yayang@binn.cas.cn
bCenter on Nanoenergy Research, Institute of Science and Technology for Carbon Peak 

& Neutrality; Key Laboratory of Blue Energy and Systems Integration (Guangxi 

University), Education Department of Guangxi Zhuang Autonomous Region; School of 

Physical Science & Technology, Guangxi University, Nanning 530004, China. E-mail: 

baiyanan_n@163.com
cDepartment of Mechanical Engineering, University of Bath, BA27AK, UK. E-mail: 

C.R.Bowen@bath.ac.uk
dSchool of Nanoscience and Engineering, University of Chinese Academy of Sciences, 

Beijing 100049, P. R. China

Supplementary Information (SI) for Journal of Materials Chemistry A.
This journal is © The Royal Society of Chemistry 2025

file:///E:/%E7%99%BD%E9%9B%85%E6%A5%A0%E6%95%B0%E6%8D%AE/%E9%AB%98%E9%A3%8E%E9%80%9F%E6%95%B4%E7%90%86/JMCA%E6%96%87%E4%BB%B6/yayang@binn.cas.cn


Supplementary Table：
Table S1. Prices of components for the triboelectric nanogenerator (TENG) with 
dimensions of 110 mm × 11 mm.

Materials Cost (CNY)

Acrylic sheet 1.03

PI 0.057

Acrylic screws 0.48

Sponge 0.18

Copper adhesive tape 0.847

Total 2.594



Supplementary Figures：

Fig. S1: Schematic diagram of the TENG with a PI film. Length can be from 1.5 mm 

to 11 mm.



Fig. S2: (a, b) Power output at different wind speeds for (a) EMG and (b) TENG. (c) 

Electromagnetic generator (EMG) and (d) TENG output energy at different wind 

speeds.



Fig. S3: Schematic of TENG with a metallic sheet as the vibration layer.



Fig. S4: (a-e). Load voltage using 50 μm Polyamide66 (PA66) film (a), Polyamide6 

(PA6) film (b), Polyimide (PI) film (c), Fluorinated ethylene propylene (FEP) film (d), 

and Polyethylene (PE) film (e) friction with Cu electrodes at different wind speeds. (f-

h) Voltage using 50 μm stainless steel sheet (f), aluminum sheet (g), and copper sheet 

(h) friction with PA6 film at different wind speeds.



Fig. S5: (a-d) Load voltage of TENG with PI films with a thickness of 30 μm (a), 75 

μm (b), 150 μm (c), and 200 μm (d) at different wind speeds for a TENG with 

dimensions of 110 mm × 11 mm.



Fig. S6: (a-j) Load voltage output of a TENG with 50 μm thick vibration layers at 

various wind speeds for different sizes: 100 mm × 10 mm × 1.5mm (a), 90 mm × 9 mm 

× 1.5mm (b), 80 mm × 8 mm × 1.5mm (c), 70 mm × 7 mm × 1.5mm (d), 60 mm × 6 

mm × 1.5mm (e), 50 mm × 5mm × 1.5mm (f), 40 mm × 4mm × 1.5mm (g), 30 mm × 

3 mm × 1mm (h), 20 mm × 2 mm × 1 mm (i), and 15 mm × 1.5 mm × 1mm (j). This 

dimension represents the effective vibration (length) x (width of the device) x (the 

height of the single-layer spacer).



Fig. S7: (a-f) Load voltage of TENG with PI films with a thickness of 10 μm (a), 30 

μm (b), 50 μm (c), 75 μm (d), 150 μm (e), and 200 μm (f) at different wind speeds for 

a TENG with dimensions of 70 mm × 7 mm.



Fig. S8: (a) Load voltage output of a TENG with a 5 μm thick vibration layer and 

dimension of 10 mm × 3 mm × 1 mm at a wind speed of 81 m/s within 0.1 seconds. (b) 

Breakdown threshold of a TENG with a dimension of 110 mm × 11 mm and a 50 μm 

thick vibration layer at different wind speeds.



Fig. S9: (a) Average wind speed at different positions of the blower fan. (b, c) Output 

short circuit current (b) and load voltage (c) of EMG at 18 m/s wind speed. (d) 

Relationship between the output voltage and power of conventional wind turbines at 18 

m/s wind speed under various loads. (e) Relationship between the output voltage and 

energy of conventional wind turbines at 18 m/s wind speed.



Video S1. Records the wind speed increasing until the wind speed exceeds 81 m/s, the 

output voltage of TENG.


