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[Abstract]

At present, many countries around the world, as well as Korea, have faced serious social problems due to increased traffic
congestion resulting in the social loss. As a result, there is an increasing demand for new transportation which is not exist. This
is why many companies around the world are trying to solve this problem with transportation innovation through On Demand
Mobility(ODM) which uses Personal Air Vehicle(PAV) that is operated on demand by customer rather than scheduled
transportation. This study analyzed the current research trends of the On Demand Mobility projects of National Aeronautics and
Space Administration (NASA), UBER, and AIRBUS. Also, this study presents the benefit of adopting this On Demand Mobility
systems into Korea. Three commuting routes were set up in the metropolitan area in Korea, and the benefit of using the On

Demand Mobility method was compared with the current public transportation and private car.
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Table 1. ODM Barriers and Figures of Merit [2].

I 1.

Barriers Figures of Merit

Ease of Certification Time/Cost Required

Affordability Total Operating Cost/Pax Mile

safety Fatal Accidents per Vehicle Mile

Ease of Use Required Operator Training Time &
Cost

Door to Door Trip Speed | mph

Average Trip Delay Time

Community Perceived Annoyance @ standoff
Ride Quality Passenger Comfort Index
Efficiency Energy/Pax Mile

Lifecycle Emissions Total Emissions/Pax Mile

9o 2aHel el Asha ek 1 F B
EEEIR ISR

7HAE 270

2-1 0|&32F=(NASA)

1| -FHNASA) A = wEAFo] B4 Alsldo] o
2} | 2¢ wEA ] Fado] Zrstar rkar whekel). ule)

Fuel Tank Energy
Siorage

ICE Shaft

Horsepower Propeller

!
1
Thermal Efficiency = 28%

Airframe Aero

O3 1. C4022| v|srEHE|[4].

Fig. 1. Specific Range of C402 [4].

Airframe Aero

Thermal Eﬁ':ciency =23%

Propeller

a8 2. PC -129| vlg=EAH2([4].
Fig. 2. Specific Range of PC-12[4].
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€402 with Teledyne Continental TSIO-501-E, 300Hp

Thermal Efficiency = 109/394= 28%

Specific Range = 148 / (144*5.39kWh/Ib) = 0.19 nm/kWh

Specific Range = 1.03nm/Ilb = 0.19nm/kWh

Specific Range = 0.64nm/Ib = 0.12nm/kWh

PC-12 with Pratt & Whitney PT6A-67F, 1200Hp

Thermal Efficiency = 389/1736=23%

Specific Range = 205nm/hr / (322*5.39) = 0.12 nm/kWh
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DC/AC Inverter

T
Efficiency = 98%

Overall
Efficiency = 95%

O8 3. DEPEH &37|9f H|a5Hzl[4].
Fig. 3. Specific Range of DEP Aircraft[4].
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“Specific Range” = 0.71nm/kWh
(Initial Distributed Electric Propulsion concept studies)
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38 4. YAwAZ[6].
Fig. 4. Cloverleaf[6].
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38 6. Uber Elevate2| 71tz [8].
Fig. 6. Concept image of Uber Elevate [8].
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Table 2. The average speed of the

I A
B

= (TRl 0 Km/h)

car in the route 1

T 4. 4239 F7Hnp A E XSAte] "asT (B
Km/h) (EX : Z7|TnSHEME).

Table 4. The average speed of the car in the route 3 for
various time zones (unit : km/h) (Source : Gyeong
gi-do Traffic Information Center).

for various time zones (unit : km/h) (Source : Gyeong
gi-do Traffic Information Center).
7 8 9 5 6 7
AM | AM | AM PM PM PM
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Area
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Area ~ Seoul 86.8 | 89.2 | 90.0 66.8 61.2 78.6
T/G
Seoul IG~ | ¢5 ) | 848 | 845 | 634 | 487 | 70.6
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Pangyo JC~ 01 g 500 | 480 | 612 | 597 | 560
Dallaenaegogae
Dallacnacgogac | 4 4 | 338 | 255 | 288 | 252 | 2238
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Yangjae IC ~
Seocho IC 454 | 446 | 33.0 25.6 20.7 21.4

B 3. ZE2 7 A7 E XS] Sk (T
Km/h) (EX : 27|z nEHEME).
Table 3. The average speed of the car in the route 2
for various time zones (unit : km/h)
Gyeong gi-do Traffic Information Center).
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Fig. 9. Speed & Volume of Traffic 2012 (Source: Seoul
Local Police, Seoul Traffic Investigation, 2012).
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Table 5. The distance and time for each route using

ODM and comparison with current transportation methods.

ul

Route 1 Route 2 Route 3
Dista Time Dista Time Dista Time
nce (min) nce (min) nce (min)
(km) (km) (km)
®-©® 405 | 10.0 | 9.17 22 7.94 19
@-® 30.3 5.6 20.6 3.8 15.5 2.9
®-® 392 | 98 - - - -
Sum 3827 | 254 | 29.77 | 258 | 23.44 | 219
Automobile | 38.06 | 60.0 | 23.8 51 303 66
Public
Transportation 118 » 8
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Fig. 11. Utilizing cloverleaf as a heliport [8].
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Fig. 12. The size of the cloverleaf of Seo-Woon JC.
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