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Abstract : This study aims to derive the form factor for a mobile battery charging service platform based on Company C’s
battery specifications on the AEIOU framework. As electric vehicles(EVs) become more widely adopted, finding efficient
solutions for emergency charging is increasingly crucial, particularly when conventional charging infrastructure is
unavailable. This research proposes a mobile battery design that enhances usability and operational efficiency by addressing
the needs of both service users and providers. Key design elements include ergonomic handles for ease of transport, a display
for real-time charging guidance, and a retractable charging cable that can offer protection against external conditions.
Additionally, a slide rail system reduces the effort required in handling the heavy battery. While the study primarily addresses
the design of a manual service, future applications could explore automated charging solutions to expand service scalability.

This research lays a foundation to ensure safer and more user-friendly mobile EV charging services.
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Table 2 Solutions for EV battery discharge scenarios

Method Operating range Waiting time
Portable charging 10~50 km None
. Minimum drivable | Depending on the
Battery jump . Lo
distance situation
Mobile chmging 50~100 km Sc?rvice wa.iting
service time required
. . Nearest charging Tow truck arrival
Towing service . . .
station or service center time
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Table 3 Curant status of mobile EV charging sevices

Batt Si
Service a er Weight ize (mm)
capacity (W xDxH)
Spark 3.45kWh 32kg 320 x 660.4 x
charge roadie | (per module) | (per module) 220.98
Blink mobile 685.8 x533.4 x
7.7 kWh 104
charger ke 584.2
EVBBC
. 11.5 kWh 160 kg 740 x 465 x 890
mobile charger
Company C’s
. 5.76 kWh 114 kg 540 x 539.4 x 632
mobile charger
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2.2.3 EVBBC 11.5 kWh Mobile Charger

Photo. 3 EVBBC?
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Table 4 AEIOU framework components®

Category Details

Understands the patterns of actions by recording

A - Activity | the behaviors and activities users perform in a
specific environment.
E Describes the physical environment where the

. activity takes place, explaining the
Environment L. .
characteristics of the location and context.

. Defines how users interact with the environment
I - Interaction . . . .
or objects, analyzing their behavioral patterns.

. Explains how the physical tools or objects that
O - Object e . . A
users utilize influence their activities.

Depicts the users or actors who are central to the
U - User

observation, exploring their goals and intentions.
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Table 5 Previous research on the AEIOU framework

Table 6 Previous research on the form factor

Author Title Author Title
K.H. Choi Study on the characteristic of autonomous An observation on the body design form factors
J. H. p oL vehicle interior design using S. Koo of major motorized mobility since steam
e AEIOU evaluation factors, 2019 locomotives, 2024
Analysis on elements of user experience design D. G. Kang, A study on form factor of Heart rate
S.J. Kang in contrex media facade advertisement using D S Jung measurement wearable fitness tracker in human
AEIOU frameworks, 2015 o factor perspective, 2014
H 1. Park A study on the application of everyday objects in D. K. Kim, Analysis on design form factor direction of
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A study on design development of the J. H Park,
D. Y. Hyun | agriculture robot convergence of design thinking M. J. Lee, Analysis on relationship among area,
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C. Chen, R. i o desion od . . M. H. Yeaun
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Table 7 Classification of scenarios Table 8 AEIOU framework
Category Requirement Category Details
Battery case size Mobility
Mobility Absence of a handle Battery usability
Movement restriction Activities Battery management
Climatic factors Battery connection
External impact Battery charge
Safety Vlsibilit}f issue Usage environ.n?ent
Heat emission . Weather conditions
Management Environment Nighttime conditions
Incorrect connection Storage environment
Charging cable length Charging status check
Cable structure Incorrect connection
Port mismatch Interactions Lack of feedback
Convenience Unclear batter}./ .capacity Cu.stomer interactions
Case position Equipment management
User unfamiliarity Size - 540 x 539.4 x 632 mm
Post-charging organization Weight - 120 kg
Storage environment ) Durability
Objects -
Mobility
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Holol 3, XE 584, wiE 2] &=l ek g General EV users
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Table 9 Persona
Category Service user Service provider
Age 35 years old 42 years old

Team leader in a large

EV charging service

environment

weekend trips within

Occupati ’ keti
upation | company’s marketing technician
department.
7 years of experience
EV usage in EV-related services
. 2 years .
experience (Charging and
maintenance)
A vehicle equipped
with EV charging
Vehicle type Hyundai Kona EV equipment
(Company-provided
vehicle)
Married, 2 childi
Family Married, 1 child arried, < chidrenl
(Middle school
members (5 years old)
students)
Residence Suwon, Gyeonggi-do | Gwangjin-gu, Seoul
. Mostly commuting to | Provides services in
Typical . s
o downtown Seoul and various areas within
driving

Gyeonggi-do and

100 km round-trip. Seoul’s urban areas.
Environmental .
. Efficient management
protection .
Goals . K Clear communication
Economic efficiency
Safety
Safety
Psychological anxiety | Safety of battery case
. Fast charging service Fatigue
Characteristics Safety Simple chargin
and needs . P eine
Convenience process
Clear progress Safety precaution
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Table 10 Service scenarios

Category Service user Service provider
Battery depletion Accepted the service
. Lack of battery depletion request
Service L. .
request knowlegde Provide information
u
d Location transmission Procedure explanation
Service request
Checking battery status
Checki hicl
. Monitoring e ngive e
Service K . location
. Check the arrival time X
waiting . Checking the shortest
Location check
path
Sharing arrival time
Checking conditions
Service Progress check. Take out the battery
progress Obtaining information Connecting cable.
Providing information
Service center location | Disconnecting the cable
Charging station location | Charger organization
Service Checking safety Putting the battery back
completion guideline Providing instructions
Checking battery charge Providing safety
Driving preparation guideline
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Form Factor

D Battery Body
i Chaerger

. Handle
. Display
D Components

Photo. 6 Company c’s mobile charger

o] el AAAA AHEAF

=T
HA FH71E A=A

B AT A7) PR Sl B8
2 wakel el Alo) 2 AEIOU e §)9) =15k
avke gl e ALg B3 a7 A
shglom, o4, H, RS 34 719 =
3ol EHE) A4 E DA,

AR el Alo] 2t ALgAYSE MEl2 Al EA
4] B8RS Folt B0, Al 1713 B Al
A QP AL Hushe FHE Tt 24
olsh Lefol= PAE BE] ol FHS PN,
° FHo) YT Aol B F B Fal 9
aholek. v 2B el o] sk = w32l QIEjsilo]
MR o 2A AL BOIYL ol B AAe
EEE R

e makd wE e Alo] 9] o] E4 S %Mﬂ
S8 3ol o} Letol= TaE HASC.

41 e Aol 28 Rl A1 A A oy 42
NN TEHOR OB 5 gl vl FES} 2o T
ol ek F7h AL Daska A2 AlF Bl
£ A A4S Fuely] 98 LED £olut
A} A ALE A ol Wkl dlek 3ot
Q) 77} B g,

Aul 2 A gASE AgAE 7ke] B At Bl o

A1 241 RFAA, At el e Alo] 2o A

& g

o M U o

5o 91215k v 2Zeo]e] UL TRl wlEl2) Alo] o]
1 LT 3 A Al S A e
oISiTk. TRy 7% A7} A0l Abgol whe
A, BE wAS) Gol B 5 ATl D}Toa
oF & a8 ThAlo] .
olgel, el ATEe FAE = cAalel 71 Wy
2] Alepel] 7]ukste] AAlE o) 713 wlE o] Aol ol
$7bA0l @48 Fbshe W oz Qo] FeA9)
Algre] Uitk A= S 2 2 gsle,
olelgt @S weksl7] S18l, 2 7oA gk T
A9 a4 nigoz AA| ZREES A%} 37

£EE Sastel Ao ARAN AH e BT
she 2ok el Alo] o] oA, S, WY B2
FHHoE PP 5 Yt O BeYe B

z 7
O ¥n& 20241 5 AP S Al -] Al 0 = Ghay
ol ot Al7]1% SAH AR A

ol A1
TaE A7 (P0012725).

References

1) Sparkcharge, “Roadie Portable,” [Online] Available:
https://blinkcharging.com/en-gb, 2024.

2) Blink, “Blink Charging,” [Online] Available:
https://blinkcharging.com/en-gb, 2024.

3) EVBBC, “EVBBC 11.5 kWh Mobile Charger,”
[Online] Available: https://www.evbbc.com/ko/11-
Skwh-electric-vehicle-mobile-charging-station/,
2024.

4) B. Martin, B. Hanington, Universal Methods of
Design: [100 Ways to Research Complex Problems,
Develop Innovative Ideas, and Design Effective
Solutions], Goryeo Culture Publishing Company,
Seoul, p.10, 2012.

5) S. J. Kang, “Analysis on Elements of User
Experience Design in Contrex Media Facade
Advertisement Using AEIOU  Frameworks,”
Journal Korea Society of Visual Design Forum,
Vol.49, pp.263-272, 2015.

6) K. H. Choi and J. H. Jung, “Characteristic of
Autonomous Vehicle Interior Design Using AEIOU
Evaluation Factors,” Bulletin of Korea Society of
Basic Design & Art, Vol.20, No.4, pp.585-596,
2019.

7) J. Neverdal, “Acquire User Insight with Systematic
Design Observation,” Norwegian University of

Transactions of the Korean Society of Automotive Engineers, Vol. 33, No.9, 2025 719



8)

9)

10)

11)

4T - Yy

Science and Technology, pp.1-12, 2017.

H. J. Park, “A Study on the Application of
Everyday Objects Communication
Design,” A Journal of Brand Design Association of
Korea, Vol.15, No.4, pp.279-292, 2017.

S. Koo, “An Observation on the Body Design Form
Factors of Major Motorized Mobility Since Steam
Locomotives,” Transactions of Korea Society of
Automotive Engineers, Vol.32, No.l, pp.1-13,
2024.

D. K. Kim and H. R. Kim, “Analysis on Design
Form Factor Direction of Stretchable Display
Applications,” Bulletin of Korean Society of Basic
Design & Art, Vol.23, No.6, pp.57-68, 2022.

J. H. Park, M. J. Lee, E. A. Jeoung and M. H.

in Visual

720 B=R2AZ2BEE =22 A3 A9SE, 2025

12)

13)

Yeaun, “Analysis on Relationship Among Area,
Intelligence, and Form Factor of Robot,” Bulletin of
Korean Society of Basic Design &Art, Vol.2016,
No.10, pp.122—123, 2017.

D. G. Kang and D. S. Jung, “A Study on Form
Factor of Heart Rate Measurement Wearable Fitness
Tracker in Human Factor Perspective,” Korean
Society of Design Science, Vol.2016, No.10, pp.122
—123,2017.

J. S. Kim and K. M. Kim, “Form Factor Changes
During the Product Design Process — The Case of
Home-Workout Device Design,” Korean Society of
Design Science, Vol.2021, No.ll, pp.362-363,
2021.



	AEIOU 프레임 워크를 활용한 모바일 배터리 충전 서비스 제품의 Form Factor 도출 연구
	Abstract
	1. 서론
	2. 이론적 배경
	3. AEIOU를 활용한 Form Factor 도출
	4. 결론
	References


