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Abstract

The primary purposes of this project is fo identify what are the best dimensions
of chairs with mounted desktop for Thai University students. Since Seat height (SH)
and Seat to desk height (SDH) are the most importance dimensions, thus these two
dimensions are deeply investicated. The bi-variance error ellipses and percentiles were
used to define new dimensions for the chair. The best suggested dimansions from the
bi-variance error ellipse approach are SH = 39.10 cm. and SDH = 26.63 cm. The best
dimensions from the percentiles approach are SH = 39.71 cm. and SDH = 25.2dcm. The
percentages of matches for current chair, bi-variance error ellipse approach and the
percentiles approach were 1.24%, 63.68% and 81.59% respectively. Obviously, the
suggested dimensions are more appropriéted for students than the currently used chair.

Moreover, if there are two sizes available for students to choose, the two
methods are used to identify the best dimensions of chairs with mounted desktop.
The first method is using genders to group two sizes and then using the percentiles
approaches to determine the dimensions. The suggested dimensions for male students
are SH = 40.78 cm. and SDH = 25.91 cm. The suggested dimensions for female students
are 5H = 38.08 cm. and SDH = 24.27 cm. The second method is using K-mean clustering
to group two sizes and then using the averages of anthropometric measurements to
determine the dimensions. The suggested dimensions for big size are SH = 41.15 c¢cm,

and SDH = 26.12 cm... The suggested dimensions for female students are SH = 38.39



cm, and SDH = 24.29 cm. The percentages of matches for using genders method and
using K-mean clustering method are 93.28% and 93.28% respectively.

For the rest of suggest dimensions are Seat depth (SD) = 38.95 cm., Seat width
(SW) = 46.73 cm., and Upper edge of backrest (UEB) = 37.92 cm. Evaluation of the
suggested dimensions showed a significant increase in the percentages of matches: SD

from 25.62% to 92.79%, SW from 93.28% to 98.76%, and UEB from 55.97% to 96.02%.
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500 - - - - 222 83
1,000 - - - 385 586 91
1,500 - - 638 a41 316 94
2,000 - - 714 476 333 95
2,500 - 1,250 769 500 345 96
3,000 - 1,364 811 517 353 97
3,500 g 1,458 843 530 359 97
4,000 - 1,538 870 541 364 98
4,500 - 1,607 891 549 367 98
5,000 - 1,667 909 556 370 98
6,000 - 1,765 938 566 375 99
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50,000 8333 2,381 1,087 617 397 100
100,000 9,091 2439 1,099 621 398 100
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fan : Yamane, Taro (1970)
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Normal Probability Plot of the Residuals
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2.9 Wsunsu MATLAB
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#a Matrix Laboratory

[}
ar -

-] l!’ ; l!! L] hd
Ardanugunalureslusunsy MATLAB lunistaudididimiumsdszananauss
TUsunsy MATLAB aunsouudld 2 Feseiu fis

)
X3

2.9.1 #andulwa (Function Files) fis nistlaudnda viaddindsrieg) uumitenddai
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3.2 nsiudeya
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3.2.1 Maninavaaianasanelumssutiulassnu
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3.2.1.2 AIguBLHUsBUTouINUHUTBINA (Seat Desk Height : SDH) Faan
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| 3.2.1.3 MINT18siitia (Seat Width : SW) Yaszezandudrelufueaves

vauitlweaig
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3.2.1.8 AUNATNNUYY (Armrest Width : RW)
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v Ada =
WNEANTDANBNLLHUTD AT
= o v & o &< v
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6.1.6 1% Microsoft Excel, Minitab waw Matlab thglumviniiziveya wWeiwglddeya

fignies wilueh uassanda

4.2 ssunsitdluntsasaageuarulivanzaudwiulaseaudl e
MmATeiAsastunisiinwaunalfiy uaziafmnzan (Acha and Alnahal, 2012;

Chung and Wong, 2007; Evans et al., 1988) lauanain ﬁﬁmmﬂﬁﬁmmﬁﬂﬁ’mmnﬁqﬂ
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4.2,1 DHUNTINITATIVABUAINGIURINTS

mssankuulfizindvzdedliarugaresniulinudmusiumuge INun

-1 aw d 4 ) -1 v v X 4 & '
Paad MNITeNeTestuniseanuuulfiziinednludedianugvesitunitmind,

et . ‘J b L4 ] 1
AMVFIVDIVINY {Molenbroek, Kroon-Ramaekers, & Snijders, 2003) ey lwyImauans
= o o o u < o a
ausadeudglaazainaiudents lnelivuvtenssnyiayu 5-30 89 MIULUIRA
wasvusaldnsvansesrininEeudiosfiarsannugawesssan (SO Wiunsade

AaBANMSA 4.1

(PH+SC)cos30 < SH < (PH+SC)coss (4.1)

4.2.2 arunInsI9FBUATNGRIadlRzaInRufits
muvdnniserdnd Aufianisienseglussiudeafudensn Fafunrugs
goalfvanituiii (SDH) Aaslidriindinugevesdenanuasly (EHS) daiauouusves
Chaffin and Anderson (1991) yunisuausen Lazausauauiininign uagvilmAnraanm

e Y = o o ar s E
maﬂaquaﬂwqﬂﬂﬂ 20 9967 uaz 25 948 AdaInu Adedunsy 4.2

EHS < SDH < 0.8517EHS + 0.148555HH (4.2)

4.2.3 9aUN1I5N19ATIRABUAIIUNT1IVDIN U
o VoW o | o
AN (SW) flagsinnusainfuaundIesaslen (HW) deaunisf 4.3 61

& = [ 2 o= ar =y = a
AnunIasaglnnunnfulumbmiansnaiuusinuasinniliveanin

SW 2 HW (4.3)

4,2.4 9dUN1TRITIRFIUAININVDINUY
= o & ar or ' 2 W ow v oy o A
AENYesMis (SD) wlsiurssiuANeIsEnIvasinniaiy gl
anAuly asdwalindwwssdislianmsafisduminfald viliiineinistiauinasiuae
LAZUSIMEAIUVAY N1598NLUUAIINANYDIREUSDININY ﬂ'a'iﬁmuﬂﬁ'mg"Lu‘&'msawi'N
0.80 — 0.95 Wiwasssersewinaslnntevuiiulu (BPL) (Milanese & Grimmer, 2004} #4

oAU 4.4

0.80BPL < SD < 0.95BPL (4.9)
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4,2.5 DEUNTIATIVEOUAINGIVBIWINTY
anugevaswiinfia (UEB) iamuduiusmansafumnugalwaunzs (SHH)
qwaqwﬁ'ﬂﬁqﬁﬁfuﬂ'm?’j"acsian'riméiau'lwwaﬁ'wmﬂehuuu Fatiu ANUGIVBINUNHIAITIA
finndininvdeviviunszgnasin LLﬁiLﬁmﬁnnﬁ'umﬁwmnssﬂnaxﬁnﬁussqlﬁmn Gouval
uaz Boudolos (2006) Jawusiiumisvesnszgnaginegimussunndosas 60-80 ¥asan

I & ar .
galwdveusls Aveaunisi 4.5

0.605SHH <UEB<0.80SHH (4.5)

4.2.6 wann1sivuAAMNEYBHUTDNToN

INUITBVBIUNATINEEN WM (2559) latnauendnnisimuaamuegnd
VBUHUTUTEY (DL) IAeflansanauviagatansseysynd 19t 19904 Aeuduviauuuy
uagwrwviouans luvgifimamdsauvulumsinumi fasiayeevedlvs wasusuauuy
Gavdnnisifeatu Chaffin and Anderson (1991) inanfisyusaveslvdilannsoseuduld
wislalvdsransenusioruiiiosd uasiinuasninaurglunisliaulbiciu 25 ase un
MWlunisfiarsannisareauntsii (4.6) Tagldiuedidudndil 50 armenuvuviouds
wazUYUYBUULBINELUsEEINS TunseenuuuAME LA LseRd LTz Aty
undad 11319 R

DL = UA(sin 25 )+FA (4.6)

Wa UA = A2IUEIT89EUTaNTBY (SLugainluatstasan)

FA = AHEMLIUYIaLAN (Sragandadantaaretinnats)

4.2.7 NANNISATRUATUINTZYZVNNTENILHUS oS TBUNUNINAY
PININATLYDI W19AIAFEAT UAUUAD (2559) TanruandnnianTsesvig
1 1 = o LYY & t (13 i gd = o 2/ =25 or =5 Q ]
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" o = T YRV P v oo P d o g uis e
annsndeuin-esnmilulfizinemllla dulussesviadivuaifieaweivinliglday
anInuslangdEmINaUIEeIY AL AINIULBIRIgMIIRIITANluNSiIMuAsEEEg
1 1 @t Qr o d =9 1 A 1 1
SYNINLHUTANTEUNUMINAY e lviindrsradntsmdsuluisenieldadrasninauiy

lngvzBandniuasidusiing 95 AmnaumuneIvsangulssuIns
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4 LY) = o r 2 - -
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No. Percentile PH Percentile SHH Percentile ESH No. Percentile PH Percentile SHH Percentile ESH
1 50 309 50 56.35 50 27 17 75 41.3 50 56.35 50 217

2 50 39.9 50 56.35 75 222 18 5 41.3 50 56.35 5 222

3 50 39.9 50 56.35 90 227 19 75 41.3 50 56.35 90 22.7 .
4 50 39.9 50 56.35 95 232 20 5 41.3 50 56.35 95 232
5 50 39.9 5 577 50 217 21 75 413 75 517 50 217
6 50 39.9 75 5717 5 222 22 75 41.3 75 511 75 222
7 50 39.9 75 577 90 227 23 75 41.3 75 511 %0 227

8 50 399 75 577 95 232 24 75 413 75 57.7 95 232
9 50 399 90 58.91 50 217 25 75 41.3 90 58.91 50 217
10 50 399 90 5891 75 222 26 /5 413 90 5891 15 222
1T 50 299 20 5891 90 227 27 15 41.3 90 5891 90 227
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15 50 39.9 95 59.2 90 227 3 75 413 95 59.2 90 22.7
16 50 39.9 95 59.2 95 732 32 75 413 95 59.2 95 23.2




64

= ' | s o ¢ ar ] &
ANT1ed 4.22 (fi) Andafidudlnd arugeuniu augalvdoniunts uasaugren

VEUSUIUDY

J
@

PECVINE

No. Percentile PH Percentile SHH Percentile ESH

33
34
35
36
37
38
39
40
a1
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45

46
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48
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90
90
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423
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12.3
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423
423
423
423
423
423
23
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50
50
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95
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56.35
56.35
56.35
56.35
577
57.7
57.7
57.7
58.91
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58.91
58.91
59.2
59.2
59.2

59.2

50
5
%0
95
50
75
90
95
50
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50
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90
95

2.7
222
21
232
217
222
221
232
217
22
2.1
232
217
222
2.7

232

No. Percentile PH Percentile SHH Percentile ESHf
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4238
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4238
128
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42.8
42.8
428
428
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50
50
50
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15
5
75
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90
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95
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56.35
56.35
56.35
56.35
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51.7
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58.91
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59.2

59.2
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75
90
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95
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222
227
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227
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227
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