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Abstract Dynamic Wireless Power Transfer has been considered as a notable method for improving driving range
of Electric Vehicles (EVs). However, a required transmitting power from a road side coil has not been clearly indi-
cated. Therefore, we propose a simplified calculation method for required transmitting power. This method calculates
required transmitting power of a road side coil using requisite energy of a driving EV derived from driving resistance.
By using this method, required transmitting power of a road side coil can be calculated on arbitrary cases. Therefore,
investigation on required costs of road side construction or efficiency of each part can be done.
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# 1 Simuration parameters.

Air density p 1.2 kg/m3
Cy value 0.30
Frontal projected area S 2.0 m?
Total weight M 1590 kg
Rolling resistance coefficient p, 0.015
Slope angle 6 0 deg
Averaged coil to coil efficiency ncoi 90 %
Rectifire efficiency npc 95 %
TTWPT = TcoilTlpc 85.5 %
Three phase inverter efficiency niny 95 %
Electric motor efficeincy nmot 90 %
Mechanical components efficiency nech 95 %
DT = 7Minv’motmech 81.2%
Total efficiency n = nwpTnDT 69.5 %
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[X 4 Efficiency vs. required transfer power.
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5 Vehicle velocity vs. required transfer power (n =69.5%).

S 90 + s —=90% | |

2 o — -1=80%

5 801 e —===70% |

g 70 F \\“‘ N e 7=60% | |
A — = 0,

S 60t We 7=0%] |

[} S

% 50f

oy

S 401

g 30r

S 20+

g

e 10¢

0 1 1 1 1 1 1 1 1 1
0O 10 20 30 40 50 60 70 80 90 100
Installation ratio [%]

6 Installation ratio vs. required transfer power (V=80 km/h).
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# 2 Driving data of JC08 mode.

Average vehicle velocity | 24.4 km/h

Max vehicle velocity | 81.6 km/h
Driving time 1204 s

Driving distance 8.172 km
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# 3 Calculation results on JCOS8.

Required gross energy for a EV driving on JC08 Eji,, | 1.01 kWh
Required gross transfer energy from road side Eyoaq | 1.18 kWh
Required transfer power ability from road side Proaq | 7.05 kW
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