ZHUZSHS|X| M 36 X 15 pp.67-71 January 2019/ 67

Korean Soc. Precis. Eng., Vol. 36, No. 1, pp. 67-71 https://doi.org/10.7736/KSPE.2019.36.1.67
ISSN 1225-9071 (Print) / 2287-8769 (Online)

< | ron

EZ =9 R X U RS Hof 7|7
Flexible Structure with Flow Control Mechanism for Ventilation Mattress
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Bedridden patients develop pressure sores, as a result of poor blood circulation and excessive humidity. Conventional
bedsore mattresses are designed to vary interface pressure zones, between the body and mattress for improved blood
flow. Another approach is to control interface humidity, by forced air circulation. An ideal solution may be interface humidity
control, in addition to pressure zone control. In this paper, a thin and flexible structure is suggested for forced air
ventilation, that can be placed atop pressure zone controlled mattresses. With fabric covers, drying performances are
evaluated for a range of air flow rates.
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Table 1 Four design parameters at two levels

Plate core diameter (A) Upper button diameter (B)
mm mm
Al 15.0 B1 15.0
A2 22.5 B2 22.5
Receiver diameter (C) Taper (D)
mm
Cl 7.5 D1 No
C2 11.3 D2 Yes
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Table 2 Test results with the 4 design parameters in L8(27)
orthogonal array

RUN A B C D O\ (mL/min) O, (mL/min)
1 1 1 1 1 0.0 22.5
2 1 1 2 2 13.8 47.5
3 1 2 1 2 1.5 17.5
4 1 2 2 1 0.0 20.0
5 2 1 1 2 1.0 20.0
6 2 1 2 1 2.5 15.0
7 2 2 1 1 1.4 2.3
8 2 2 2 2 10.0 0.0
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Fig. 4 Analysis of means for the four parameters in Table 1
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Fig. 6 Drying characteristics of the four fabrics for rack tests
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Fig. 9 Changes in cover sheet moisture content for cell drying and
tube drying with fixed flow rate of 8L/min
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Fig. 11 Changes in cover sheet moisture content for cell drying with
varying flow rates.
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