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Abstract : The Developing & Producing of Eco-Friendly vehicle have been more incremented, as People appreciate
the importance of Earth Environment Conservation. The needs of Neighborhood Electric Vehicle(NEV) that suits
Current people's short drive distance is incremented. In this Paper, we define Neighborhood Electric Vehicle through
out National Highway Traffic Safety Administration of United States of America's regulation and explain motor and
battery of primary constituents of that. We used MATLAB and ADVISOR 200 programs for Simulation, and propsed
NEV's Model that tow people can be got in. In thisModel, the battery is Lead-acid battery(72V, 85Ah) and the motor is
8kW permanent magnet synchronous motor(PM motor). We compared change of driving range of NEV through out
non-changing speed Driving(10km/h, 20km/h, 30km/h, 40km/h) and Manhattan driving schedule.
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A :frontal areaof avehicle, m®
Co  :aerodynamic drag coefficient
Da :aerodynamic drag force, kg-m/s’
V  :vehicle speed, m/s’
P : density of air, kg/m®
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Aol M= 205 HA71AFEAE g es &
A2 sle] W& =453 (Manhattan driving sche-
dule) 2 A EZ=3)(Constant speed)oll A 2] F3IEA]

< A& el A(Simulation) 353 a2, Bl E 2] Al u}
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20063 $t= 51 -9 (The Korea Transport Insti-
tute, KOTI) S Aol W= st=12] 49 582 1t
3 1Y Hit T3P A2 = 40.8km, A& 37.5km, V=
37.6km, 3= 39.5km, o] &2 o} 34.2km, A+ 26.9km
Z Ueh} F2 #e Ae s st gom? He
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—(National Highway Traffic
Safety AdmlnistraIion, NHTSA)OH/H% Hu&Ee
25mph(40km/h) ©]3}-2] 2} Sub-25 mph vehicle group)
ol thal Fig. 13} 2o] A 2] 5} th? & 314+ = 25mph
(40km/h)o]sle] A2l 7] A5 =xH(Neighborhood
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—{ Sub-25 mph vehicle group}———

| Low speed vehicld20~25 mph) |--

HMeighborhood electric vehicle
-below 25 mph
- looks like a passenger car

'
|

| Conventional golf car
1| -Below 15 mph
I

)

I

I

I

L

- Fleet or personal golf car

Speed-modified golf car
| -20-25mph______________

- higher speed with safety equipment

'.__________

Fig. 1 Definition of the sub-25 mph vehicle group
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Fig. 2 Electric vehicle

Table 1 Specifications of the NEV's

Company GEM GEM Dynasty | ZENN
Model e? ed IT Sedan | ZENN
Passenger 2 4 4 2

Curb weight 517kg 585kg 653kg 544kg

Battery Lead acid | Lead acid | Lead acid | Lead acid

Weight of battery| 195kg 195kg 193kg 192kg

Nominal system | _,,, 72V 72V 72V
voltage
Nominal capacity| 80Ah 80Ah - 63Ah
Chargetime 6h~8h 6h~8h 6h~8h 8h
DC DC DC AC
M otor
(5.2kW) | (8.9kW) | (12kW) | (5.7kW)
Maximum speed | 40km/h | 40km/h | 40km/h | 40km/h

Range 56km 48km 50km 56km

(& A: www.gemcar.com/,www.itisel ectric.com/, www.zenncars. com/)
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Fig. 3 Characteristics of the 8kW motor
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Table 2 Classification of battery

Table 3 Specifications of the NEV's

Battery Lead acid| Ni-Cd | Ni-MH | Li-ion Vehicle weight
. 400kg
Cell voltage(V) 2 1.2 12 | 3~36 (without battery)
Energy density(Whikg)| 28~33 | 50~60 | 65~80 [100~120 Co 05
Auto A 2.044m?
discharger(%/month) 5-10 20 30 S Motor 8kw AC motor
Memory effect No Yes Yes No Battery 72V 85Ah Lead acid(197kg)
.Charge and 300 500~ 1000 | 1,200 Number of modules 6
discharge cycle 1,000 Weight of modules 32.833kg
Cost($/Wh) 0.03~0.1| 0.2~0.4 | 0.5~0.6 | 0.5~0.9 Passenger 2(120kg)
(A : www.ebwr.com) Wheel 13inch
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AT A7 As A= T TS e 9
gk AlEYAS AAstr] A8 3743 Aero-
dynamic drag) =25 #]-8-8Fof of gt} & 7] 8 W

We A FAE AL AL 5] W
o] Z=%(Side force)e] F Q3 Q49 3F(Lateral
wind)> 18} 7] = aFqich AlE e o]l %
g9 Frgey AL 4 (@) Hesgn? ¥

7] A1 8+ Al 4+(Aerodynamic drag coefficient) = 0.5=
g3tk Tdk 4] (5)S ARE-Ete] T = (Air

density) 2 -3} ©H9) = kg/m® TS = AF8-81S]
1
Da=grViopd ©
288.16
p=t 225( 101325 )( 27316+ T) ©)

where P; : Atmospheric pressure(kPa)
T: : Air temperature in degrees celsius(°C)
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Table 4 Manhattan driving schedule

Driving schedule Manhattan
Time 1,089 sec
Distance 3.32km
Max speed 40.72 km/h
Avg speed 10.98 km/h
Max acceleration 2.06 m/s?
Max deceleration -25m/s’
Avg acceleration 0.54 m/s*
Avg deceleration -0.67 m/s’
Idletime 394 sec

Vehicle velocity(km/h)

Time(sec)
Fig. 5 Manhattan driving schedule
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Fig. 7 NEV's driving range from changing Battery weight
(SOC:100%—30%)
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Fig. 8 NEV's efficiency of changing battery weight (SOC:
100%—>30%)

Table 5 Results of simulation from changing battery weight

Speed | Battery | Time Range | Motor | EV eff.
(km/h) | (kg) | (hour) | (km) eff. | (km/kwh)
197 | 3070 | 30699 | 0367 | 7.083
394 | 5938 | 59.380 | 0421 | 6.851
10 591 | 8.600 | 85.995 | 0467 | 6.615
788 | 11.036 | 108.000 | 0503 | 6.231
197 | 2.661 | 53220 | 0.752 | 12.285
394 | 5013 | 100252 | 0792 | 11574
20 591 | 7.087 | 141.726 | 0.822 | 10911
788 | 8936 | 178.704 | 0.846 | 10.318
197 | 1968 | 59.022 | 0.865 | 13.637
394 | 3614 | 108412 | 0868 | 12530
% 591 | 5.005 | 150.144 | 0.870 | 11574
788 | 6.177 | 185292 | 0.867 | 10.717
197 | 1.387 | 55.475 | 0.885 | 12.841
394 | 2561 | 102.440 | 0.887 | 11.862
0 591 | 3563 | 142494 | 0.889 | 11.005
788 | 4.417 | 176.660 | 0.890 | 10.238
197 | 1136 | 10.327 | 0336 | 2517
Manh | 394 | 2008 | 16475 | 0325 | 1.999
-attan | 591 | 2738 | 20.302 | 0.307 1.632
788 | 3350 | 22376 | 0291 | 1.342
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