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A Study on Ergonomic Fashion Design
- Focused on Body Conscious Active Sportswear -

Hyunju Kim and Hyunshin Na'

Dept. of Clothing & Textiles, Seoul Women's University; Seoul, Korea

Abstract : The meaning of this research is to make recognition for necessity of ergonomic fashion design research. And
the purpose is to provide the guidelines for ergonomic fashion product development. For this, literature research and anal-
ysis of empirical illustration of product design indicating ergonomics characteristic are implemented. Among the body-
conscious active sportswear, cycle wear, swim suit, and skin scuba wet suit were selected and analyzed. Then they were
explained according to the ergonomics characteristics arranged previously. Lastly, the features of ergonomic fashion
design were arranged by composition elements of the clothing such as pattern, sewing, material and detail. The char-
acteristics of ergonomic design derived from literature and advanced researches are efficiency, usability, functionality and
safety. Through research and analysis, the characteristics of ergonomic fashion design are as followings. In pattern, it is
related to the 3D structure division pattern, the reduction pattern design, the closing & opening part design for easy
detachment, the receipt and the changeable design. In sewing, it is related to the use of latest sewing techniques and the
finish using silicon or rubber band. In material, it is related to the use of high performance fabrics and the proper arrange-
ment of these. In detail, it is related to the convenient detail, the storage detail, the adjustable detail, and the body pro-

tection detail.

Key words : ergonomic fashion(ol] 2 2= 1] 3] A1), ergonomics(®l] 2 3% 9] ), human-engineering( 21 7+3- €}, body-
conscious(H}E] 71 A 22), active sportswear(2] E]| . 2= ¥ = 9 o])
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Fig. 1. Ergonomic design features from precedent literature.
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Table 1. Products analysis according to ergonomic design features

Ji

Image 1. The aid
www.zdnet.co.kr

Image 2. Transformable crutch.
www.mixdesign.it

g): &

Image 3. Ameri bag.
http://article.joinsmsn.com

Image 4. Apple hip.
http://blog.naver.com

Hand grip supporting a

Human body curved

Design following backbone’s

Efficiency hand&wrist handle design curve for dispersing weigh Human body shaped design
Usability
Mobile radio equipment . .
Functionality connecting with GPS health Transt.“onnable‘deS{gn Multi pockets Vibratory massa.lge &
. . depending on situations Heater functions
monitoring device
Safe Design preventing strain to Helpful for keeping
R4 backbone and waist right posture
Image 5. King t. Image 6. Xovel. Image 7. Wowpen Joy. Image 8. Biuro table.
Igeblog tistory.com citrain64.blog.me/100141955110 www.ibtimes.co.kr http://blog.naver.com/jhoony7 1
. . . L . Grip design following the shape of ~ Control position system for
Efficiency Hand shaped grip design Hand grip dispersing energy hand holding pencil comfortable posture
Usability Available for all hand sizes ~ Controllable length adjustment Adjustment system.of stand for all
body sizes
Functionality LED lamps Multi functional stand
.. . . . . . .. Adjusting heights system
Safety Additional hand grip to disperse Joystick design grip not straining preventing musculoskeletal discase

force

loskeletal . .
musculoskeletal system and keeping right posture
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Table 2. Product design arrangement according to ergonomic design features

Features Design point Contents
« Minimizine human o The design which is similar to human body curve and human body form
Effectiveness 1218 o The design which is possible to position adjustment, and the design which is added the
body tiredness . . .
dispersing device of the power are emerged
e Easy for intuitive understanding & e The design which is possible for size adjustment, the common design fitted into all human body
Usability e Use of the function regardless of size
physical ability o The design which is possible for intuitive use of the device are emerged
. L o The design which provides various functions with latest devices
. ... e Various functions . . . . .. . .
Functionality « Possible to convert e The design which provides various additional functions demanded in product use
® The design which can be possible for formal changed by assembly and disassembly are emerged
Safety e Protection from safety accident * The design demanding for right posture

o The design inducing the disperse of the power are emerged
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Fig. 2. Cut of cycle jersey.
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for sides

Cut line for
Protection pad

Longitudinal cut
for thigh

division pattert

Horizontal cutline
for knees

Front Back

Fig. 3. Cut of cycle tights.
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Fig. 4. Transformable design. www.shimano.com.

Fig. 5. Length adjustment design. www.nsrworld.co.kr.
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Fig. 6. Seam sewing method. left: welding seam, right: flat lock seam
www.rapha.cc, www.louisgarneau.com.

Fig. 7. silicon band treatment of shorts’ waist. www.rapha.cc.
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Fig. 8. Using mesh fabric for ventilation. santini, www.backcountry.com.
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Fig. 9. Ventilation system. www.nsrworld.co.kr.
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Recordbreaker Back

SportBra Back

Division pattem
for smooth chest

In the form of

Front

expansion

Cutline

breast

Longitudinal cut
considering
ovement of chest
& side and thigh
muscles

Super highrleg

Fig. 10. Racing back. www.speedusa.com.

Fig. 13. Fast skin suit of Speedo. up: protuberance of shark, down:
surface of fast skin Attp.//web.mit.edu.
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Fig. 11. Cut of swim suit.

Fig. 12. Bonded seam. www.speedousa.com.

AN

Fig. 14. Swim suits using body compression technology.
www.arenainternational.com & www.speedousa.com.
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Division pattem for
shoulder muscle

Division pattem
for hip joint

Knee
division patter

Fig. 15. Cut of wetsuit.
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Fig. 19. Various zip positioning. www.mares.com.

Fig. 16. Velcro at collar. www.wind-surfing-gear.com.

Fig. 17. Glide skin seal treatment. Fig. 18. Zip string.

www.mares.com. www.aq uasphere‘ com.
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Table 3. Ergonomic fashion design
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Features Content

Examples from body-conscious active sportswear

Design considering the posture

Effectiveness
and movement

solid division pattern considering body

conscious silhouette, posture and movement

use of cutting & sewing line which is not preventing the movement
sewing method which minimizes galling and friction

use of partly elasticity material

Usability

Design of an opening area helping easy =~ ® opening design in various positions and lengths
detachment e use of the zipper whose detachment is easy and has various size rings

e use of functional material such as ultralight comfort fit with elasticity, surface process

® Design using functional material for
corresponding in/outside environment
Functionality e Structure and design for providing
various function
e Changeable design

for minimized resistance, the function of moisture absorption and quick drying, and
the function of moisture transmission and water proofing

Pocket design for receipt

the rolling protection treatment

size control device

transformable design

Devices for human body protection from
Safety physical and physiological impact
according to the environment & movement

protection pad
abrasion protection patch
bent structure
mesh material
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» Reduction pattern design
reflecting the characteristic of
elastic material according to

design considering human
body movement and posture
= Use of curved cut for body
movement

= Design of closing and
opening part for easy
detachment

* Use of zipper for narrow
opening

* Reduction pattern design
. for ultralight fit

= Variable pocket design

= Transformable design beric)

« Division pattern design
considering perspiration rate
by part

= Ventilation system

$

= 3d division pattern design

characteristics

= Pattern design considering finish

fabric characteristics

= Opening part design for
easy wear

= Design for providing
various functions

+ Finish using
silicon or rubber

« Use of latest
regarding human body sewing
methods and

. - - |

* High performance
stretched fabric

b 5 + Heat seali
body-conscious silhouette 5 S:\:i:e w:':}?o e |1 Proper arrangement of
= 3d structure division pattern e g different stretched fabrics

* Use of knitted materials

partly

« Variable size of

rings, O-ring
* Waterproof fabric « Zipper loop
+ Detachment for
avoiding
= Use of high performance
fabric (elastlcut)_' + surface | Pockets
treatment + moisture
* Velcro &

absorption and quick
drying + moisture
transmission and water
proofing)

= Band, silicon & velcro

drawing string
for adjustment

« Protection pad &
abrasion protection patch
= Ventilation system

= Mesh fabric

4 2

« High performance = Convenient
fabric use detail
= Use of variable fabrics - Storage
detail
= Adjustable
detail
« Body protect
detail

* Pad & patch

Fig. 20. Ergonomic fashion design features by the composition elements of the clothing.
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