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Abstract
As the use of electric vehicles perspectively increases, infrastructures for charging car batteries need to be properly

planned for satisfying new requirements. This study aimed at theoretically investigating the relative laws, size of existing

parking lots, and diverse car sizes for suggesting parking places for electric vehicles. In addition, potential problems for

changing existing parking lots to new parking lots for electric vehicles were thoroughly considered. Based on the

problem recognition, the feasibility, in particular, of the change of existing parking place to new place equipped with

electricity charging systems was investigated. The comprehensive reviews and surveys revealed that additional systems

for charging electricity need to be developed to be suspended on the ceiling for existing parking lots in order to

prevent changing current layout of the space. This system will alleviate the perspective problems when the charging

systems are located on the floor such as contamination, electric shock, and damage by cars. Further study will be

followed for testing performance of the suggested systems in the actual parking lots.

FI9IE | MRS, BEFY, FAY
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| Object: Parking lot planning for electric vehicle |

| literature review and investigation |

l

Study of Electric Vehicle Survey of parking lot size
* Characteristic * Scale & status
¢ Performance ¢ Electric equipment status
¢ Supply status ¢ Parking lot shape

l

| Problem deduction and solution suggestion |

l

| Conclusion |

Fig. 1. Flow chart of this study
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Table 1. Classification of Electric Vehicles

System | Hybrid Plug-in Hybrid Electric

Power Engine + Motor Electric + Fuel Electric

Energy | Fuel + Electric Electric + Fuel Electric

Note Mileage: Skm Mileage: 60km Mileage: 100km

D slelHel= A-5=F (HEV; hybrid electric vehicles)
Azle] ZF Ao WME AR EHE Fol7] H3)
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uet ZEE 3 7= el oy A

T Fad
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2) £ 1% stolBEl= A5+ (PHEV; plug-in HEV)
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3) A71A%=2F (EV; Electric Vehicles)
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Table 2. Electric vehicles battery capacity and running mileage
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Battery Mileage Slow charging time Quick charging time
Capacity | (km) 15A 30A 100A 150A
3.3kW 6.6kW 40kW 60kW
10 kWh | 50~100 3.0hr 1.5hr 15min 10min
16 kWh | 80~160 4.8hr 2.4hr 24min 16min
22 kWh | 100~200 6.0hr 3.0hr 30min 20min
30 kWh | 150~300 9.0hr 4.5hr 45min 30min
50 kWh | 250~300 15hr 7.5hr 75min 50min
100kWh | 500~1000 | 30hr 15hr 150min 100min
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Fig. 2. Parking lot
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Table 3. Parking lot size of Horizontal (serial) parking in Korea

Classification Width Length
Small Type 1.7m~ 4.5m~
Standard Type 2.0m~ 6.0m~

Non-working load in

Residental Area 2.0m~ 5.0m~

Bicycle 1.0m~ 2.3m~

Table 4. Parking lot size of Vertical (parallel) parking in Korea

Classification Width Length
Small type 2.0m~ 3.6m~
Standard type 2.3m~ 5.0m~
Extending type 2.5m~ 5.1m~
Barrier free 3.3m~ 5.0m~
Bicycle 1.0m~ 2.3m~
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major nations, ETRI, Vol.27-3, 2012)
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Table 8. Vehicle size samples (unit: cm)

Vehicle Length | Width | Height F R
Large car E*** 516 190 149 88 123
Large car Gr¥** 491 186 147 95 112
Mid-size car S*** 482 184 147 94 109
Semi-Mid size car Ac** 455 177 144 87 99
Small car Ac*** 412 171 146 82 98
Electric car R** 360 160 171

F: Length from Front tire to Front end
R: Length from Rear tire to end

42. HI|xtSxtel sH

[El
n
=2
H
21-
|
2t

AAAEA Az AAzds FAA=GR T

A 1wl Jlg RES) FHOE o Fofd gtk

FARE AN, FALE A4, FE8 A4 MEHI

a7t Az F & Qo B AT A F

Aapol A FH5w FHAA ) Bite] AvuE S,
a5 FA73A= DC380V, =& DC4S0VEe] b+

g2
FoeM AFAE FHAIE Azdlolty, ke 4

S oy of

AU A Bejsly] 919 WA A} 947
ol it} =@ 2t Aol W71AME
=2 FAHoIkD

o d
He,
ol
[
o
it
e
4
30
rr
e X
H

% Electric Company

Inverter E.V. charger

. S =)
-LDEL"J“,L“WI‘ULI- _ |, - = -

Electric Vehicle

PV system Panel Board

Fig. 4. Charging system for electric vehicle
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FAstEts =83, 2010.04. / K. B. Ahn, Smart grid & electric
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