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Abstract Results

Prob. =0.99, N = 10,032

This paper studies the feasibility of deploying electric taxis in New York City, USA, by investigating the spatial and temporal travel patterns of S [P R Qe .
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It is found that BEVs with 80-mile range and 7-kW chargers can hardly satisfy taxi driving demands, while BEVs with 200-mile range or 50-kW S e 26.6% 5% 0% 0oo—" , , , .
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chargers alone, or BEVs with 120-mile range and charged by 20-kW chargers are able to significantly improve the electric taxi feasibility. PRSI RS
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Introduction 0 Summary statistics adaptation, is expected occupied trip is 13.5 = 5.4 mi
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m !Battery electr.lc vehicle (BEV) taxis can improve urban air quality, . 39 million occupied trips . 23% of taxi population - sl : * g - i

improve public health, and save fuel costs. £ 3 23 i é
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based on taxi travel patterns. Daily VMT (mi) 0.3 152 591 d In 79% cases, DVMT is shorter 3 In 82% cases, daily number of
 New York City taxi trip data are used. than 200 miles dwells > 3 times

Methodology =
Data 0 Quantify BEV feasibility by developing a model from the data. . T

1 Only occupied trips are recorded: pick-up time and GPS location, g | = R |
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d Winding factor is calculated as occupied trip distance / occupied trip SEV Q | | o
straight-line distance = 1.4413 o o 0 Dwell duration usually lasts  Locations of dwells, mainly in

3 A potential charging opportunity when dwell time = 30 min. SOC  100% 35%DO|§50% "10% 108 807 1~2hours Manhattan, Queen, Brooklyn
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Winding factor x Straight-line distance /.’ Drop-off : 1 Length of an occupied trip hardly exceeds BEV range

_ Lo . .
Speed = Average speed S e i BEV Feasibility = % of occupied Irips completed Dy BEVS 0 DVMT is difficult to be completed by short-range BEVs, without
Gap time = Pick-up — Drop-off S U 1 Differentiate EV feasible/infeasible taxis by studying travel patterns. charging
’ . . » # of shifts per day (mode/mean) » Dwell locations d 82% probability that dwell = 3 times/day
Travel time = Travel distance / Speed ;) Dwell time = 30 min - L= . N . .
e.. I » Occupied trip distance: Gamma « Daily number of dwells: U Each dwell most likely lasts for 1~2 hr
Dwell time = | Z&% Pick-up  DVMT: Gamma, or Mixture Gamma Weibull J 120 mi & 20 kW enable 77% of taxis to drive with = 5% adaptation
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. GPS » Distance between charges: Gamma + Dwell times: Gamma 1 More chargers need to be built where many dwells occurred
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