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ABSTRACT

Objective: The aim of this study is to design an auto showering system regarding bed type for old people or bedridden
patients. Background: The rapid growth concerning the aging population leads to an increase in elderly bedridden patients
living in senior care centers and hospitals where care givers have difficulty bathing older people with limited mobility.
Method: In this study, a showering equipment for experiment was based on anthropometric and researching existing
products. The nozzle position was optimized by showering tests and simulations using showering equipment. Results: The
problems regarding the existing products were analyzed and the nozzle position was optimized through showering tests.
The number, position, and spraying angle of the nozzle were optimized through showering simulations. The automatic
showering system concerning bed type was designed by considering their results. Conclusion: When designing an automatic
showering system, the most important design element involves determining the position of nozzle and angle of water
injection and the number of nozzles. The system was developed by applying the results through user centered-research.
Application: The user centered-research for developing products was applied directly in order to develop automatic baths,
showering products etc. Furthermore, it was also available to be applied towards senior friendly products.
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Figure 1. Process of method for showering system design
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2.1 Design guideline by anthropometric
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Table 1. Anthropometric dimension in the auto
showering system concerning bed-type

Design element Human factor %ﬁfn;lg;
Length of stretcher Height 1810
pl;zglglgtl :&%ﬁﬂ; Palm width 94

rsightof | Radial elbow height 850
W;?lgls(zfetsgﬁgm Hip breadth, sitting 382.5

Table 2. Criteria of design guideline

Design element Human factor Design criteria
(a): Length of . 95%tile of men +
stretcher Height Redundancy

Length of Height (a) + Redundancy

showering system

(b): Width of

o/
Hip breadth, sitting 95%tile of women +

stretcher Redundancy
Width of stretcher | Hip breadth- sitting, | (b) + (c: 95%tile of
(Mesh bed) palm width(c) men) + Redundancy
Height of Radial elbow 95%tile of men ~
stretcher handle height 5%tile of women

2.2 Concept design
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Figure 2. Concept design

2.3 Method of experiment(Showering Test)
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2.3.1 Equipment of experiment
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Figure 4. Showering test by body painting
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2.4 3D Modeling of water-injection type
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Figure 5. Measuring washing range by distance
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Figure 6. Diameter of washing range by distance(left),
3D modeling of water-injection type(right)

3. Results
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3.1 Result of nozzle position optimization
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Table 3. Comparison between nozzle position of competition
product(A) and result of optimizing nozzle(B)

Range of
nozzle- Numbe(re(;g nozzle Interval of nozzle
injection
(A): 225mm = line and line
(A): 13=2lines*6 | 1~2=65mm,2~3=165mm,
Front of + Center 1 3~4=210mm, 4~5 = 465mm,

body 5~6=210mm

(B): 6 =1 line*6
(Swing nozzles)

(B): 1~2~3~4~5~6 =250mm

(A): 1~2=250mm,

Backof | (A):4=llinc 2~3 =295, 3~4 = 260
body
(B): 10=2lines*5 | (B): 1~2~3~4~5=310mm
Foot (A):2 (A): 250mm
(sole) (B): 0 (B): None
A):0 A): None
Side B (B) 700( : line and li
thigh AT : 700mm = line and line
(thigh) | (B): 4 =2 lines*2 o 40

3.2 Result of nozzle-injection angle optimization
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3.3 Prototype
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Figure 13. Design of prototype
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Figure 14. The prototype

4. Conclusion
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