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Abstract: In the era of the Fourth Industrial Revolution, electronic devices are becoming increasingly miniaturized and
lightweight to overcome spatial limitations, necessitating lower power consumption. Triboelectric nanogenerators (TENGs),
which convert mechanical energy into electrical energy, offer an ideal solution as small-scale power generators for these compact
devices. Recent research has focused on various materials and structural designs to maximize the output of triboelectric energy
harvesters, highlighting the growing importance of theoretical structure analysis software for precise evaluation. COMSOL
Multiphysics software provides an accurate method for simulating the electrical characteristics of TENGs. This Tutorial Status
Report introduces the process of modeling TENGs and analyzing their electrical output using COMSOL Multiphysics

Keywords: COMSOL Multiphysics, Finite element analysis, Tribo-electric nanogenerator (TENG)

1.ME

M AFE Q1 Yl(internet of things, [0T) 7] &< 4X} A1

B Geon-Tae Hwang; gthwang@pknu.ac.kr
ol 3y 7]4 F shE feam 9ot o]k oo

Copyright ©2024 KIEEME. All rights reserved.

This is an Open-Access article distributed under the terms of the Creative Commons = = o o =
Attribution Non-Commercial License (http://creativecommons.org/licenses/by-nc/3.0) (\3_} ﬁK}7 ] 7 ]EO] _I“}x\j %—}\\_15 %OH }\-1§— ﬁ?ﬂiE‘] 01 Eﬂ O]
which permits unrestricted non-commercial use, distribution, and reproduction in any =

BlE Ft= 7R, ADLE &, A0LE AE], 9 & 7]

medium, provided the original work is properly cited.



J. Korean Inst. Electr. Electron. Mater. Eng., Vol. 37, No.

7], 87 RUHY 5 O Rofl A A2e NS
o1 Ytk 1]. 10T 717152 At 2 32}el 1 A3l
S[RA, ol2i3t 717150 HEs 28 MUY Way
o PFE| 1 9tk 531, 10T 717]9] 27} 7]ahg 40
2 Z71e1EA, ol2lat 717150 apshe Aol 27]
& AOPRIAI R, SAl) ZAIA 0l 38K A of
WA] Aol et 275 A ) A5 Ik (2], o
A RSl 12T B 0 F BAlE A4 7R ol

Al Aol QA H7HA| 7|11
UX] 3t A8 (energy harvestmg) 7]50] RS LI
AL [3]. AT A] S| 2”2 D FAFZ A B2 A]= o
gt FEHY YRS 2AsH F-&9t A7 A =
Washs 7122, AAE AA)7e HYoed 5.
3t Adsre 9lon, =Xy} A7 Zast ]
BetgRor URE 3aE A A
77} o] o} x| 1 glct.

g X7 ](triboelectric nanogenerator,
oM = 717
’87] OﬂLﬂKlE ‘*‘2}0}5 ol Qlof &
T}A o] 71% dt7 9lct [4]. TENG: A& oh2
S Xle 29 bl ool Wkt A Al 4
(contact electrification)¥t XA} o]&(triboelectric
effect)2 ol g5te] A2 AT ol2ldt SHo=
0I5} TENG: A A [oT 7]7]2 23tsto] gloj2|E o
dlo] 2 5 chobet 98 FojolN SUE | aw Hop
o] 7|2 #+&7} (tdsta Au]&og AqA
o0, cieket S0l A oAl S 2R 4 9
Aol 2% oA WAy
ORI ARSI, A7) BRI HA &
st APIFE olgs) oluialE gyt
T3l QJck[5]. 0125 TENGY] e 842 =

;94;‘

2432 g
N o2

=

)

o

é

FA

ng oft

O:

==

220
o X

-
re

O oL & Ob r|r pd Rl

N
19
o]l
L
)
N
:L‘
hu
mu S
i
5 oo
r&"
._]
Tl
Z,
)
p-
Dal
>
N
N
rﬁ
—LJ
i)

o =

5

Rt
30
L2

2_:1
=
(1T

>
>
ofo
ro
od
flu)
)
=
ng b
2
»
Da)
>
L
uph
E‘i
O
é
Ay

ol
—-
N
1

olr
==

&
ol
filo
o

fu

%

o
fu

6, pp. 600-608, November 2024: Son and Hwang

601

. £3], COMSOL Multiphysics®= &3tQ A&
et 2|3t T S0 ALgE =
ol oaHAlY] Wl ante] H7]A &
A= 2A5ke tle g2 AMEE AL ot & tutorial
status reporto A= COMSOL Multiphysics =2 7
He D&t ©A|-FdA FEf TENGOA LAY sH=
RARE o] A0 g o Fot= W2 AARH. o] &
Hsll, 2mEYoY HFEH AA Z7(computer-
aided design and drafting, CAD) =& AI-8-5}9] 2
AL (2D) H oA TENGY] 2= AAsIL, 72t 34

o] st 2R S M5t} npxjuto g2 A9t S
AR Zho) Mgt @A B e SHelstact,

2.2

Ho

COMSOL Multiphysics®= o] &35F AL WS T
AL8-A} Q1E|m|o] A(graphic user interface, GUI)&
E5)] mATS 4 Q=& C}oFst £ 12 A|Zstct A A
el Fxj2] 3730 40| stitel SLH 2ol o]
2ojx|o, t}5 22 @4 ool SEEE BE Uy
AlZ Al AMEjsto] dste 2748 R BA 212 A
st & olr}. o] 2 Eofl TENGE] A7|A ol 42 AlA]
o 7718 e 2 1HS 4 ok
2 tutorial status reporto A= 7 1of] FAJE &
Mg Tl 2R -F0A FEfC] TENG Algefold =5
S Fdstaxt gtk Ay $Ae COMSOL
Multiphysicsof| Al Al&5h= GUI =45 DR C =z
A7 g at AR|sHH, ¥l B el SR of| A BB AJA
stof TENG Alggfo]d 232 +&53th. TENG A&
2lojd mEe 2D $7olq FHEID, o2 9Jah 2D
component2 A =] 9}

ol

3

2.1 ‘Geometry’ part (= & A|)

‘Geometry’ T 3= CAD 7|58 &850 BAsla =
golg AAY 2 == MY COMSOL
Multiphysicso| A= 1X14(1D), 2AFL(2D), 3X}Y

(3D)e] FEAIS
w502 AP PEA

THL 2 9100], 2t xko] wet 7]
A2 28 sto] sAlo] =

23 YL WE 4 9k 209 FL A, A, YA
219 59 12)7] 78 ALl YL 2T 4 9

T} E3H AutoCADe 2 th2 CAD A Z E Jlojof A



602

Layers
= Selections of Resulting Entities

Resulting objects selection

Fig. 2. Structure of TENG drawing by the rectangular geometry tool.
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