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Abstract: Recently, electric vehicles are gaining popularity among many domestic and foreign users due to their
eco-friendly advantages of reducing fine dust and environmental greenhouse gases. As the demand and supply of electric
vehicles increase, the demand for electric vehicle charging infrastructure is also growing together. Many users are
experiencing inconvenience due to poor charging infrastructure, which makes them hesitant to buy electric vehicles.
Research on the user experience of chargers in apartment complexes, a common residential type in Korea, is being
conducted somewhat, but research on the design of electric vehicle charging devices in public places is insufficient. The
purpose of this research is to identify user requirements and complaints based on the product design of the electric
vehicle charger in public places and propose a new electric vehicle product design concept that meets the requirements.
The research method understood the charging base and status of electric vehicles in public places through literature
research and examined and analyzed the characteristics and problems of product design cases that improved the charging
problem of electric vehicles recently released in the market. It is intended to identify and analyze the problems of the
charging device product design through user interviews, a qualitative research method, and based on this, it is intended
to propose a user-centered product design concept that improves major complaints.
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Table 1 Current status of registration ratio of electric vehicles

by year
Classification 2018 2019 2020 2021
Car (Number) | 23,202,555 | 23,677,366 | 24,365,979 | 24,778,004
EV (Number) | 55,756 89,918 134,962 | 202,520
Ration (%) 0.2% 0.4% 0.6% 0.8%

(units: vehicles number, %)
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Fig. 1 Vehicle charger supply status in korea
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Table 2 Classification by charging rate

Rapid Charger Slow Charger
Power Capacity S50kw 3~Tkw
Charging Time 4~5 Hours

Classification

15~30 minutes
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Table 3 Classification by installation type

Classification Wall Stand-type Portable
Power

Capacity 3~Tkw 3~Tkw 3kw(max)

Charging | 4 5 Hours 4~5 Hours 6 Hours
Time
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Table 4 Classification by charger connector type

(lassifical  AC Single AC3 7Pin | DC Deno 10Pin |DC Combo 7Pin
tion | 5 Pin (Slow) | (Rapid/Slow) (Rapid) (Rapid)
/=2 Ox0 00
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Table 5 Major types of electric vehicles
Vehicle EV6 NiroEV Tonic5
Power Capacity 774 64.0 76
(kw) ) ) )
Vehicle KomEV Model3 ModelY
Power Capacity
(kw) 64.0 85.0 85.0
Image g P ) B
Vehicle BoltEV County E-fibird
Power Capacity 12 272
(kw) 66.0 8.0 72.
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Table 6 List of In-depth interviewees

Class 5 Charger
ifica | Age | Gender Eglg Vehicle qrmger Experience in
tion e public Space
Hyundai DC
1 |20s| Male | 9mth EV6 Combo Yes
2 | 20s | Female | 7mth Tonic5 DC Yes
Combo
Tesla DC
3 | 30s| Male 2yrs Model3 Combo Yes
lyr Tesla DC
4 | 30s | Female 3mih Model3 Combo Yes
DC
5 | 40s | Male Tmth BoltEV Combo Yes
Hyundai DC
6 | 40s | Male lyr EV6 Combo Yes
7 | 40s | Male | llmth Tonic5 DC Yes
Combo
8 | 50s | Male 1 BentzEQC DC Yes
b Combo
Hyundai DC
9 | 50s | Female lyr EV6 Combo Yes
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Table 7 In-depth interview responses

Topic Key Response

- I like the subsidy.
- Futuristic design is also one of the reasons for

choice.

EV Use - Overall, I'm satisfied.

Experience | - It’s less expensive to maintain and you can drive
gently.

- The mileage is too short.
- I worried about the cost of replacing the battery.

- You have to charge it in advance.
- The charging Infra is increasing,
but it's still inconvenient.
- I use a slow charger at home.
- I use a rapid charger in rest area.
- I heard there was an empty charger Spot on the
app, but I waited for a long time because of other cars
EV Charger | - EV need too much effort to charge.

User - I want the charger to charge itself when I park.
Experience | - I want to charge a lot, but the car behind me often
waits, so I charge about 80%.

- There's no charging spot especially during rush hour.

- The rapid charger is fast, but I'm worried because
the battery goes bad fast.

- I think I'l use it if there's a service that charges
my Ev regularly like a regular car wash.

- The charging time is too long.

- The Charging time it takes depends on the
charging station

- When I'm in a hurry, I want to change the battery.

- It's inconvenient to check the location of the EV
charger every time in public space.

- It's uncomfortable because people didn't move
their car even though they finished charging.

- poor hygiene because many people use chargers.

- The payment process is complicated because the
EV Sské z;rger charger is different for each time
- I need a significant sign that there is an electric

Eﬁp;igﬁcce car charger while driving.
Places - I want to find various information on the charger

itself, not only the app.
- Some fixed chargers have short lines.
- The charger looks so ugly.
- I'd like to standardize the cards of all types of
chargers.
- There is a small space between the charger and
the vehicle when parking.
- I want the charger to come to my car whenever
I want to charge my Ev
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