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Exposures of Ultrafine Particles for Passengers of Elephant Vehicle in

the Seoul Grand Park
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ABSTRACT

Objectives: The objectives of this study were to measure passengers’ exposure to ultrafine particles (UFP) and
to determine effects of fuel, operating condition and position of seat.

Method: UFP exposures in front and back seats of the Elephant vehicle in Seoul Grand Park were
simultaneously measured by a condensation particle counter (P-Trak model 8525, TSI). The measurements were
conducted 7 times with diesel-powered vehicle and 3 times with electricity vehicle in one day. The vehicle
stopped at 3 locations along with 2.2 km of driving route.

Results: UFP concentration in diesel-powered vehicle was significantly higher than electricity vehicle. At front
seat of diesel-powered vehicle, average UFP exposure during stopping was significantly higher than during
moving. When diesel-powered vehicle moved, UFP exposure in back seat was significantly higher than in front

seat.

Conclusions: Passengers in the diesel-powered Elephant vehicle could be exposed to high level of UFP. The

UFP exposure was associated with operation condition and position of seat.

Keywords: ultrafine particles, elephant vehicle, diesel-powered vehicle
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Table 1. UFP concentrations (pt/cc) in vehicles by fuel
type and seat position

Seat Position

Fuel Type

Front Back

7,654+6,387 20,718+36,155

Electric 7,452+4 455 8,660+2,311

6,189+836 7,827+1,173
68,5781£96,265  89,389+54,246
66,738+£93,818  86,480+65,364
NA 85,408+61,924
Diesel 72,994+98,061  79,800+60,335
45,158+107,462 49,685+39,956
20,768+34,206  51,034+38,753

29,135+£69,178  50,344+42,140
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Fig. 1. Comparison on UFP concentrations by fuel type.
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TE 50,562+22,206 pt/cc (n=6)°13L, BE 20,767
pt/cc~72,933 pt/icc St} S1F99] UFP HdsE+
70,306+18,882 pt/cc (n=7)°1 L, H$I= 49,685~
89,388 pt/cc AAT}. TIAAFE] SFRIFA oA UFP 5%
= A7AEY 2R FAHSR folaA w3t
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Fig. 2. Temporal profile of UFP concentrations in
operation route by seat position.
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Fig. 3. UFP concentrations by seat position and
movement status.
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