Journal of Rehabilitation Welfare Engineering & Assistive Technology http://resko.jams.or.kr
2017. vol. 11, no. 4, 349-354 https://doi.org/10.21288/resko.2017.11.4.349

AR 2 FolAg ol Awle) A Ftol =g
Design Guideline of Height-adjustable Wash Basin for Persons with Disability
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ABSTRACT

In this study, we proposed a design guideline of height-adjustable wash basin which is an assistive product for
personal hygiene for persons with disability. We performed biomechanical assessments using both of conventional
and prototype height adjustable wash basin. Total five elderly subjects (all male, age 68.6+4.3yrs., height
169.845.7cm, weight 70+7.7kg) participated for the assessment test. Each joint angles were measured by using a
3D motion capture system when subjects use wash basins, and the lumbar moment of each subjects was estimated
based on a human body model. From the assessment results, a design guideline which has the range of the
height from 652[mm] to 1162[mm] was proposed. Then additional assessment tests with five healthy subjects
(25.8+1.8 yrs., 175.5¢5.8cm, 74+15.7kg) were performed in order to verify effectiveness of the design guideline.
The results showed a height-adjustable wash basin applied the proposed design guideline was effective to reduce

the lumbar moment.
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Fig. 1. Height-adjustable wash basin: electric- powered
(left) and water pressure type (right).
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Table 1. Anthropometric data of aged 60 to 70 years old.

avg std[mm)]
Height 1578.4 82.8
Flexed elbow height 964.9 58.5
Elbow height seated 2372 275
Knee height seated 4742 273
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Fig. 2. Human body model[6]
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Fig. 3. Motions using wash basin at standing position
and measured motion data.
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Table 2. Lumbar moment at standing position[Ncm].

wash bath
height [mm] A B ¢ b £
964mm 110.1 136.3 123.2 146.0 95.4
872mm 123.5 159.0 1322 153.9 101.7
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Table 3. Lumbar moment at seated position.

Wash bath A B C D E
height [mm]
800mm 93.5 114.1 873 106.5 81.8
704mm 873 1252 92.1 106.5 84.5
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Table 4. Design guideline of height-adjustable wash

basin.

(@Min H. | (b)Max H. | (c)Thick. | (d)Depth

Lengthimm] | =652 <1116 <260 <262
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Fig. 4. Components and design guideline of height-
adjustable wash basin.
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Fig. 5. Prototype height-adjustable wash basin.
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Table 5. Specification of prototype height-adjustable

wash basin.
(@)Min H. | (b)Max H. | (c)Thick. | (d)Depth
Length[mm)] 650 1110 180 260
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Table 6. Test conditions of prototype height-adjustable

wash basin.
No position height of wash basin
1 standing conventional height
2 standing flexed elbow height
3 seated conventional height
4 seated elbow height when seated
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Fig. 6. 3D motion data with standing and with seated
at the flexed elbow height.
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Fig. 7. 3D motion data with standing and with seated

at the fixed conventional height.
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Fig. 8. Results of evaluation tests.
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