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Influence of Sitting Height on Human Body Pressure Distribution
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Abstract: Through studying the effect of seat size parameter changes on body pressure distribution, this reseach aimed to
provide some reference for comfortable office chair designing. By using XSensor X3 PRO V6.0 test system, human body
pressure distribution and subjective comfort evaluation of different sitting height of 6 objects were tested. The data were
processed by statistical analysis software SPSS 16.0. Then the changes of maximum pressure, average pressure, contact area
of seat surface and backrest, as well as the vertical pressure distribution curve in relation to seat height were obtained. Finally
the comfort indicators of daily office chair were determined based on body pressure distribution, and the most comfortable

sitting height of office chair was also obtained, which is knee popliteal height — 2.14 cm.
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Tab.1 Basic body shape indicators of subjects

EiEL D BME S KM P P22
B/ % 24 25 24.17 1.68
Er5/em 163 173 167.67 9.13

TR /g 50.0 67.5 56.75 14.28
JEE THT 5 B /em 39.5 53.5 51.5 3.20
AL Z2JH fRi/em 59.0 66.0 64.00 3.40
i Ml s B /em 44.5 48.5 46.85 4.40
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Fig. 1 Relation between seat height and subjective comfort

v ¥

(@) A =-5cm (b) B =—-1cm

v ¥

(c) A&fH =0cm (d) A% = +5cm
B2 AELSHEEFESHELRIEE
Fig. 2 Body pressure distribution at different sitting height
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Tab.2 Body pressure indicators at different sitting height

1)

Wem JAE TH] EIAS]

P, /kPa p.. /kPa Adem’ P /kPa p., 'kPa Ay/em®
-5 20.440 4.985 931.987 4.562 2.397 235.483
-4 22.232 5.033 950.268 4.828 2475 212.367
-3 22.113 5.075 974.195 5.010 2.417 218.282
-2 20.215 5.032 997.043 4.687 2.380 217.205
-1 19.918 5.035 1011.292 4.930 2.458 220.430
0 19.488 5.040 1027.148 5.117 2.477 220.970
+1 19.167 5.087 1 033.602 5.123 2.517 225.270
+2 18.582 5.138 1043.817 5.125 2.552 230.913
+3 17.412 5.178 1 059.945 5173 2.507 217.742
+4 18.298 5.270 1057.257 5.047 2.540 202.418
+5 19.638 5.487 1 056.183 5.307 2.505 206.776
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Tab.3 Regression model

G [ ALY

Doe =0.0295° +0.0304* —0.867h+19.477
BETHT p,, =0.001 6/ +0.007 14* +0.008 45 +5.052 2
A, =-0.037h° —1.267h* +13.587h +1025.646
Py =—0.001/° = 0.004/” +0.040/4 +5.032 8
P ==0.0017* —0.0044 +0.0404 +5.032
A, =—0.228%> —0.260h* +2.667h+221.497
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Tab.4 Correlation between subjective evaluation and body pressure distribution
- N = 7
HIHE ahla
Prms Dvs As Pmb Do Ap
Pearson 3¢ %L 0.675" -0.792" 0.669° -0.612" -0.753" 0.320
BEMRE 0.023 0.004 0.024 0.046 0.008 0.337

E: *BETEAREKE ) 0.05 (BUERS: ) ; **Z2EMERLKE N 0.01 (BURKEL) .
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