LRI 2] FE
M128] MSeYAIETE21(20225)

AA HF BILA

@717 DEF( ) | AR (o)
&7h2ot SEFEH (o) [ ARFH( )
ZHOEY Eg=y
MAAZ A 4EE 0|88 oKX stHIAE
AZnHuAL | (&%) deioistn (HY) 258
HEA &Y e o2t (FCHE) E-mail A
(NE=L]) e 12
o 7|7 B8t
A8 AH A
NO Ao A% [ BH4 E-MAIL
1 A= TECHEtm 7|A2EHE | 45HA
2 du= JcHEtn 7|A SR | 450
3 4= JICHE W 7|l SSE [ 480
4 =2 ne{chistn 7|ASEHE | 4814
5
6




A 8F

7120k 2EFH (o) | AFFH( )
Z7HEY E=Y
MAIA= A2k 2452 0|83 of|LX| SHHAE

CHEALH aS=
Fig. 1 3D design of whole system and | Fig. 2 Example of actual appliaction of
structure of the model the product
ARl =L LR M2 IHEHX] SHe HYAHK MMz Herg FT
ot 2015 7|& 24%¢2 MUK BISS 2030F7HK| 20%7tK| =O| A} o
o=
2z Lt R2l= OF 38, EYOHX|Zt ot AN HEX|= HHX|IS St~

2510l RIS YAS AR} ST,

NEE2E NFO £E7 #HEH SHO0| BSEOAJULDR, EAHO0IEE X[L7H]
M E Z&0| E+H0|2ks EHO0| AL O SAHO|EOM XiEO| Z=g
M 2dsts oA =422 g2 otrlof Mot axj2td & & AL
gl= O] oHXIE ot AE3te AlLEE Foloto] HHE dibsts Aol 8
Of Lt

Mty 22l DEEE WE NME Ald X R0 FA
2 77+ 500m L{Of

M ZZMEQ]
2i4} 021




Energy harvesting using vehicle deceleration
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Abstract: This design aims to develop a system in which kinetic energy thrown away when a vehicle enters
a toll gate on a highway is harvested using friction force and power is generated using the energy. For
effective energy harvesting, the belt pulley method is designed to maximize friction and convert it into
rotational motion. In the face of the global energy crisis, it is hoped that this paper, which harvests energy
discarded due to artificial restrictions, will be applied to domestic tollgate to contribute to the national energy
policy of "transition to a renewable energy-centered clean energy system.

1. M

A =l elux] A Al Ao AAuUA AA R A & Fxlske] 20159 7=
2.4%%1 AANIA HFS 2030744 20%7HA] EolmAp FHrh D Sl o] E FH, ey} ofd
AN M A= UAE st aE sk WA ol gste] AuxE Aatkstaiat

ofg] duA =, Fd= 7H ARHoR shHad 7}%'& AFAE AdAstara sklar, ofel A7

D AR UA 3020 ol ARG, 2017, AP EAALRE, pp. 2.



AT S0 An. ol BAclmAA Aol AU o P A S ey
719 AT 2ART % 5 AT P o AUAE GAAHAE NSNS Faste] 4ol
DoAY, Bt nkEw 69 FaolAe] A sae] Folsts Aol Fxolth. meba fol
EAOIE wle] ol UA ShM2Y W Ax9e BASL, 4Bl gEow s AYlE v U
g shilzy sug B

F5E olUA SRl B 5 A% Selo ouA SuaY Asde ARES HEE EAE F
9 Aol Bag YL AFHAL, tolrt HE BFAHA AL Fol o B U FHebe] 1
so Aojolw AYe FFL S Ae Ao s,

2-1. AA &4

AUAR stol~E didoz g 2y FXE AT 7S AAEA stelsf~ E3 500m
ANE efolslx T3 AF A F 500m 7F Fol MBS oq % mx]—g— z‘s}uﬂ/\% a}a1 A}
g} $-2lE 300mS EAlo® =
glo] sdatrke= Aol vt AA vnjAlold o
of WAgT= A 200m A AG HEE
UAE 358t Aol A A& s 74 &8 Zeolgta

7 e N
i N S N

Flg 0 Highway Traffic Safety Installatlon Manual
o]0 Al 300m T-tel dpuhe] AlES AAT AJNA, ZHe
A Aol W B 2AS ARG kel AAE ol F
T8t s AT BEA shilage] dojubA] @ Aotk =
TAE IHE mZ Yehd Jro] A s A=
tﬂoé HeS A8 AsiA= 100m olske] FAS Fa ol o] AES AHAcw AR ]: o=
kel a5}

2) AEER WEPAAAEE A w5d 19% (vh AA g 17 12)
WA Lol obA A https://www.koroad.or.kr/kp web/knCarSafel-03.do



2-1.1 AA A4 49

AA A<l AFEe] CAD Modelinge o} ¢} 2t}

Fig. 1 3D design of whole system and structure of the model
Fig. 2 Example of actual appliaction of the product
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Fig. 4 Belt and Belt pulley
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Fig. 7 Expansion of road surface connection system
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| Classical Type (D)H ey

(inch) <100 = 1 inch (25.4 mm)

G Type (Rubber) only 1210 ‘ 510 | (D)H L 100 | | G |

Tooth Profile
‘ ‘ nominal length (DH for Double timing belt)

(inch) X 10 = 51 inch (1295.40 mm) G Type (rubber)

. 4
229

Belt width lineup Table 112 Belt weight per unit (kg/{0mm x 1m) Table 1-13

— 1270 Nominal width | Width (mm) Material |Tooth Profile| Belt weight
g | [ 075 19.1 H 0.040
i E— 100 754 Tk DH 0.043
g 150 38.1
% ] ml 200 | 508
' ' g 300 76.2

Fig. 8 Mitsuboshi-desing manual timing belt p21

5) “Design Manual Timing Belt V832-E”, Mitsuboshi, p.21
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Table 1 Minimum required friction coefficient according to the interval
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Wepd lEnt iR} £ olage A4 ol gd AA E
AEAINAZ B Ao B AYH A7E Fashe] olaBEs) dmBES] npA 5 s

A6

50km/h
=5 232 2133
A5 7] 4 % (kmv/h) 48.3 443 47.8
A& ] ZH(sec) 1.93 1.73 1.81
Bt (/s -0.708g -0.725g -0.705g
2] A 2] (m) 11.9 9.8 11.3
g A FFA=@m) 3.2 3.6 3.4
g A FFA THsec) 0.27 0.35 0.32

Table 2 Experimental results in dry general asphalt concrete

50km/h
A3l 282 233
A5 % 7] 4 I (km/h) 43.9 45.0 44.8
A& Al TH(sec) 2.09 2.37 2.37
Bt (/s -0.593¢g -0.536¢ -0.534g
A=A 2] (m) 12.5 14.1 15.0
g5 A FFAE(m) 3.7 4.0 3.7
g7 A FFA {H(sec) 0.34 0.36 0.33

Table 3 Experimental results in wet general asphalt concrete

50km/h
A3l 282 233
A5 % 7] 45 &= (km/h) 45.9 472 473
A5 A {H(sec) 1.91 2.05 2.03
Ht 75 (m/s) -0.680g -0.651g -0.659g
421 A 2] (m) 8.6 9.1 8.7
g5 A FFAE(m) 2.5 3.1 33
245 A FF A ZH(sec) 0.21 0.27

Table 4 Experimental results in ecophalt
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SlEe] 244 Well &4 5 v R v el tigh Azt v Aok mEpa) AEe] 2 A
= JFZRER AA, 2 otedl RS Aldel Zeole JulR Asfshies sl

6) Lim, Chang-Sik-Choi, Yang-Won, 2010, “The Experimental Study on the Transient Brake Time of Vehicles

by Road Pavement and Friction Coefficient”
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Fig. 9 Bevel gear
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Fig. 11 Stress analysis of supplemented belts-1
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Fig. 12 Stress analysis of supplemented belts-2
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7) Bong-Goo Rhee and Seong-Mo Oh, 2008, “Study on the Friction Characteristics for Automotive Tires”, pp
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