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ABSTRACT

Objective: The aim of this study is developing an elderly automatic showering system by optimizing nozzle position and
angle of water injection on ergonomics approach. Background: The elderly living in nursing home or hospital were increased
by an aging population. Helping the elderly on showering is so hard. In addition, the existing showering/bathing systems are
not effective because shower pattern of the elderly and washed range of nozzle were not considered. Method: Firstly, basic
specification were determined by anthropometric approach. Secondly, position of nozzle and angle of water injection were
determined through observation of elderly behavior on showering. And, finally, they were optimized by washing test and
showering simulation. Results: On showering importance of body parts were able to analysis through observation of elderly
behavior. The position of nozzle and angle of water injection was able to optimize by showering simulation. The automatic
showering system was developed by considering their results. Conclusion: The most important technology of developing a
showering system is the determining position of nozzle and angle of water injection, number of nozzle. It was developed by
applying its results through user centered-research. Application: The user centered-research of developing products was
able to apply directly to develop automatic bath, showering products etc. Further more it was available to apply senior
friendly products.
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2. Analysis of Existing Products
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Table 1. Analysis of characteristics on existing products
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3. Guideline of Showering Chair Design
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3.1 Design dimensions of showering chair(Figure 1)

Figure 1. Design dimension
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3.1.4 Armrests size

Bolo] it AAAG A g A A Aol o
wistch, U Eoul the Algo] BaHskn UF %e 45
7ol 2A ul7t QAT BEA AAT AgH A
o 50%tiled &3 QANFE AATE B9 Lol
AN FFA AAE A8 e, Bholsh Bo] Al
o Wuli= o Uulef o] MASAL ek ZA 4
stk o)A AANFE AET el AANFE A8
221e) A @el] o B QAANFZ A §UA, FHA 9} 3
A Fol ol 2 MelgA Akl A gt

3.2 Guideline of showering chair design dimensions
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4. Observation of the Elderly Behavior
in the Showering
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Table 2. Guideline of design dimensions on Auto shower chair
Shovyer Components Reference Industrial standard App hed. the C_}ulde} e O.f
chair body size design dimension
Popliteal height, Sitting * More than 350mm
- 5%tile of womem + (The Voluntary Safety
Redundancy Standard of Korea, 2006) | Minimum size
Height * Redundancy: 35mm - 5%tile of women ~ + 5%tile of women 360mm
(Park, 2003) 95%tile of men + +316.5mm
* Redundancy: 40mm 3cm(Redundancy)
(Kwak et al., 1999) (BIFMAG1-2002)
. " Maximum size
Hip breadth, Sitting * More than 330mm 050/
Seat - 95%tile of men + Redundancy | (KS G 4101) 95%tile of women 450mm
an . - 370.5mm
p Width
- Redundancy: 70mm - 95%tile + 2.5cm
(Kwak et al., 1999) (Redundancy) 450mm
- 8~10cm(Park, 2003) (BIFMAG1-2002)
Buttock to popliteal
length, Sitting - Seat depth: Below 480mm | Minimum size
Depth - 5%tile of women - * 5%tilt of women + 5%tile of women 380mm
Redundancy (BIFMA G1-2002) +401.5mm
(Kwak et al., 1999)
Elbow .rest height, Sitting _ Middle size
Heicht - 50%tile - Height of Seat pan - 50%tile 220mm
& - Redundancy: 20~40mm 210~250mm(KS) 3 SOSmm
(Park, 2003) ’
Width * 40~70mm(Park, 2003) 60mm
Maximum size
rest Biacromial Breadth Hip breadth, Sitting
. * More than 420mm(KS) - 95%tile of women
- 95%tile . .
Length _Redundancy: 20mm - Hip breadth, Sitting - 370.5mm
between i v - 95%tile of women + 470mm
Armrests - 30%tile ~ 25mm(Redundancy) Maximum size
95%tile + 100~120mm . i
(Redundancy), (Park, 2003) (BIFMA G1-2002) Biacromial Breadth
Y ’ + 95%tile of men
+ 552mm
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Figure 2. Observation system in the shower
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Figure 3. Labeling of body parts
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Figure 4. Cleaning frequency in shower

4.3 Positioning nozzles by results of observation
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5. Optimizing Nozzle Position
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Figure 5. Experiment equipment for washing test

5.2 Method of washing test
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Figure 6. Showering test on body painting
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Figure 7. Results of showering test by image

5.4 Method of showering simulation
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6. Design of Automatic Shower Chair
for Elderly
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Figure 10. Design by nozzle position

6.2 Case design of prefab structure
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6.3 Using of swing nozzle
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6.4 Prototype design
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Figure 11. Prototype design of automatic showering system
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7. Conclusion
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