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Thesis title Industrial Design Education Project : Salad Bar for

Narai Pizzeria

Student Mr. Pornthep Boonprasertsri

Thesis Advisor Mr. Nirat Soodsang

Thesis Co-advisor Mr. Pisut Siripan

Level of Study Bachclor of Science in Industrial Education

B.S.l1 Ed (Industrial Design)
Department architectural Education

Y ear 1998

Abstract

Industrial Design Education Project : Salad Bar for Narai Pizzeria aims to design
and develop a new Salad Bar for narai Pizzeria restaurants to serve the customers needs and
the users behaviurs, Attractive and make a good image for the restaurants. The first process
of project was research about users behaviurs, problems, needs and materials and processes
data. The second process was analysis, designed and model tested. The last process was
working drawings, presentations and model in order to get a good Salad Bar which appropiate
with thai users sizes. The glass bowls can show the fresh of vegetables and fruites. The
panels of cupboard and refrigerator can open together at the same time. The salad pickers

can hang and the bowls, wich can place up on the other, conveient to keep and clean.
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a o 1 1 v Ay Aa o
LLﬁﬂdUﬂﬁDuﬂﬁWﬂﬂN 9 UDITNMNEY (TDIVUYINGITNAAT - 2521)

WIea UATIUAY VDIT WY GIOERT )] ANNGINL

S1em e GGG
1. ANNEIDY 1.000 148.30 | 160.60 | 173.27
2 ANNGITZAVENEN 0.9333 138.36 | 149.63 | 161.60
8 anugasza lua 0.227 122.64 | 132.81 | 145.29
4. ANWGRIZALID 0.437 64.80 | 80.18 | 75.71
5. mmqug@uﬁafuuu 1.255 [80.11 | 201.55 | 217.45
6. anugala 0.523 77.56 | 8399 | 90.62
7 ANNGITZAVN 0.460 88.21 | \X.87 | 79.70
8. AnwgaszAUiTaR AL lng 0354 5249 | 5685 | 80.33
9. anuganniitisaatonon 0.143 2120, 2298 | 2477
0. | anugenniinaimonnnug 0.082 1216 | 1316 | 1420

MDD

L. mmq&mﬂ‘v'%uﬁmmmumamh 0.303 4493 48.66 52.50
12 mwuqqmm‘fuﬁqmdmmaudw 0218 32.32 | 3501 | 37.77
13. | szezmifuioadaai 0.233 33071 3581 | 36.63
14. izﬂzmﬂﬁjuﬁﬁzﬁmiammmu 0.254 37.66 40.79 44.01
15. | 32820InANDAN 0.329 4879 5283 | 57.00
16. | NUENVOIVIHTEAAT 0.626 92.83 | 100.53 | 108.40
7. | anwndavesdita 0226 3351 | 3629 | 39.15
18 | seozdennun3thanh 0.491 BEL | 7885 | 8507
19. | anwndununuy 1.022 151.50 | 164.13 | 177.08
20. | anwndnuedizninaen 0.202 3885 | 4207 | 4537
21 anuninveslna 0.253 3751 | 4063 | 4383
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ﬁaaﬂﬂﬂ (critrical body dimansion)
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RIGHT HAND HAND POSITIONS - AVERAGE MAN
AV. MAN _increase 14% when bent MAX, REACH
7.5
min, open. .
protected l:?vz-ivf‘u.
buttons 131-LM ,2.)\
protile of " ] " 93 ‘ s4°
hsavy winter 2 S (I3 2
gloves AAF 4.5 ‘[ {
3d-finger Ig. s T I
2.25 /
.85av, S
1.03 max, 1 3 LB mux F. &/—\
875 max. L4
\preierr 35 \._\
225x4 hole operate s
} or 3.5"sq.hole ush buttons \
min.access for y finger pads:
5%z emply hand
Yo |
Ofsum 9 FINGER GRIP
angle of mox. 55 14 % incredse in
L oo force and - hand Ig.
% resting angle
e
RIGHT HAND 1 ; finger nails vary A __w
AV. WOMAN - M vl ¢ i
1 \ max.bole for 13 6 L8, max.force 8.8 % decrecse in
finger exclusion | ey “hand Ig.
—.3 5.0
3
hand grip 4.0 HAND GRASP A1 32
‘L" \ tist circum.
— 2® 10,4 -S. M.
i ‘ 8.9 zl;s max. scherc \ IIIZ g 'tv'““
8 (&
15°¢ "/\
57 N
4.1
2.9 L
L¢ lunate
I4 1.7S mox. handrail dia.
I 1.5 maox. runqg dio.
i .78 min.rung dia.
MEN WOMEN CHILOREN
HAND DATA , : ;
2.5%tile| 50.%tile |97 % tile| 2.5% tlle| 50.% lile 975 %lile 6 yr. 8 yr. 1y 14 yr.
hand length 6.8 7.5 8.2 €2 6.9 7.5 5.1 5.8 6.3 7.0
hand breadth 3.2 3.5 3.8 2.6 29 3.1 23 2.5 2.8 -
2d.finger Iq. 4.0 a5 5.0 3.6 4.0 4.4 2.9 3.2 3.5 4.0
dorsum |q. 2.8 3.0 3.2 2.6 2.9 3.1 2.2 2.4 2.8 3.0
thumb length 2.4 2.7 3.0 2.2 2.4 2.6 '8 2.0 2.2 2.4
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MNHAAITOYAAAAUVOIR IMYMAN T VZUNLAIAILAN

TFY

6'-8" min. celhnq ht.
" 6-8.-7'-0" door ht. std.
keep lights above 6'-6" min. door ht.

fo minimize: glacs 6'-4" tel. booth door ht

. ~unimportont displays
73.1-57.2 ranqe e -

50%ttile
N\

L _(tep is invisible

pt.- :
\ 68 .
69.6 lw. X o\s - iy 68" connot see over hi.
Q% ¥
64.8 av. B \ +
e Pt e .
i A‘ g conlrals. 64.5 rflthSY shelf .
60.9 . \ p 4 (stretching not 63 min. cat walk ceiling
55.3 sid. sight line , aesirablea.)
1.2 4‘ &0
Loyl Or, E
normal L sight ting | |- SFT 1) ss-60 thermostat . sid
slump 3 o oplimum zong 58 mirror ¢ .
5 :’gf‘\ v;evunq WA\ fgr manual 58 tel.diol-m.a w.stonding
533 9 9 1 and visual 55 opt. tel. dial -women
48.7, . combdinactions.
> ¥ ( min. parailox.)
3 - e 51
gg > = — 1| 50 pushplaotes std.
2 \ g noncrilical or 38-54 grab bars - women,
) X = : ual contr il 48 wall switch std.
£ g \\ — ¢ manuots and - % e
ED < ¢ 451xso|oys.
P ) 1 YW W ——
- Vo9 noncritical
AL 0 controls. 42 baor ht.std. door pulls
~ 6 (st nq i 41 opt. tel digl-m.8 w.sitting
0 slcoping is A ;
39.5 opt. tel.digl-women sil.

. ~alt :."“ ‘ feasible.)
3“ea.woman -«-’-f_-Q)‘ﬁ‘(\‘ po =

1 rtﬁ oV ERrSy B0
16 B =<oyen door "~ writing shelf

39 maox.counter ht.

33 door knob-std.

36 sinkrimstd., hand rails
34 hand ralls - stairs

AL RN N 33 panic bars
P 33.5-34.8 cleaning surfaces
18 mox, raach . 323-34.3 food preparation
28.3 31.5-33.5 cooker hot piate
26.2 31 lavotories
16 min. clear. for stool 234 30-32 "°"'n° boards

27-28 table ht.

26.4 stool ht -36° counter
25-26 typing tcble

24 min.knee clear -sitting

16 av. seat ht - women
15,75 mox. ht. w.C.
18-15.3 opt. seat ht.- public

12 mox. rung spacing

7-7.5 opl. stcir riser
6-8 bar reil

4 min. toe space

NN

1.6 1.6 av. heel -women

0" datum T \..',\&' {
|

~——234 min.gangway
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78.7 - 60.6 range

N

std. sight line

\‘ 30"“

keep lights above
to minimize glare

/_uux_uliory panel for

unimportant displays

topis invisible
72" max.
displays only
or non critical
A\ controls,
(stretching is not

N
229! signy jiy

opt.
cantrol

shelfnq r

10.4 moxA—/-j

‘1
BEEEF - PR
! o-uo-wrin\

Cworkbench std.
for vise work
and planing

18 max.
1 17.5 min. clear. for stool -«S
® bench ht.:
(E) opt.bench ht.:

arm angles:
30° 45°

97.5% hile | 83, 43,
50 % lile | 49.3 | 40.
2.5 %tile | 46. | 37.4

use 30° for min.fatique
and small work.
use 45° for dexterity
in assembly
and packaging.

0" datum

a8

63\ recommended.)

thimum zone
for manual
B and visual
combinations
(n?in‘ parallaxs)

| 2
non critical or

7 ¢ Casual controls,

manuals and ~
d,ispIQyS.

nan criticai

,conrrols-ovo'd

if possible.

(stooping is
42  fegsible.)

finger lip reach

o7
rod.: 28.5
26.5

TFT

6FT

S.ET.

4FT

o FT!

2FT

I FT

6'-8°- 7'-0" std. door ht.
6'-8" min. ceiling ht.

6'-6° min. door ht.
6'-4" tel.booth door ht.

6'-0" highest shelf

63" min. catwalk ceiling

60 mirror ¢

£8-60 thermostats and ¢ tel.
dial - men standing

54-60 grab bars -men

48 wall switch

45 push bc.rs

42-44 ¢ tel. digl -men sitting
42 bar bt door oulls, lathe ¢

40-43 counter -men - std

38 door knaobs

- 36 -38 work bench

36 -42 hand rails

34 hand rails - stairs

33 panic bars

31 lavatories

29 S stool -40.7 bench (I.m))
9-29 teble hi.-

§75 sloil 37 bench(cvm‘

25.7 skool- 35 Dench(sm)

17 av. compressed seat
15.75 max. ht. w.C.
15-16 max. step ht.

-men

12 opt. runqg spacing

7-75 op( stolr riser
6-8 bar rail

4 min.toe space

1.1 av. heel -men

. gangways S—
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“"—"“~~\ zimilof color discrimination
; " S varies with color 8 light intensity,
visual limit ! monocular s 9 ¥
easy head left eye ——= yision— h® limit of
movement 8.8" mox.ronge — binocular 34° symbol .
7.7°mean ————— | Vvision N recogniiio
/ 71" min. range ——f | visuol \ limit of
e limit \ worg
ge right fezogniticn
eye N

—

\
62° Y std. line \

a

0, il 5-30°
/ ] ' il /lis_lghl \
LARCE MELMETS -A I A R
Y77y —d \ J-jo0*
] :IéiA NEWCES g S5k S L——-—-—-&-——— o
ol 5% i T T
t ‘ e 15* ! \f’iﬁ\h’.’a. !
\ ’ 52° visual task /]
\ M 15 5 J
\ \ By e oreal | . .
a4 \ L/ >opleye ; ;b uccurate
N 35-K rotation ; seeing arec
60 visual limit \ / S~ 3‘3./5.0_

right eye
lo prevent reflection
on eye-glasses

max. head
movement

normal viewing
angles

N 73
visuol Inmlt; /'%mcxeye\\
left eye V/ rotation

locote emerqgency

note: ovoid avoid light sources 94° / controls within
head movemen in these arecs. B 30° color {imit
it possible. keep licm] slqurces
————— above fhis line
f::vye?ne::, s0° T~s0° 1o preventgloveA X
—— ALY ~ P, u?pgr limit
max. head 30° 30° of visual field
movement, . 4S°,
v lese
/  mox.eye 20§35
rotation
2 30° opl.viewing
. 30° SN zone for
5.8 ' : 5 o\ € disploys F o
314 I min. | ; Dige N std.line i
l' range ~—+— = \ L ‘g @ ;of sight, ¢
T IR R T
—N J IR oo
P ~ n
o 0 /o Mol line of |s;
o ==~ s10ng;
b e b =52ng
T
to prevent 1 I ! tin
¢ opt. eye il | 9/
reflection on rotation i L e
eye-glusses ’ll min. cut -off

ovoid light
sources within
these angles

for vehicles

min. cut -off

limit of color for cockpits

discriminction

lower limit of

visual field T70-80°

30°

- %.5% men & 0,2% women cannof
be relied upon for signal detection.
34,0 % U.S. population over

6 years of age wear glosses.

A 4" min.for.nl distonce - age 20.

8 8.75" mir.focal distance - age 40.

C I13*min.cuceptable reading distance for displays
D 14-18" norinal viewing dist.’~cathode ray tubes.
E 20" min. racommended distonce for displays.
F
(]
H
0

28"max.dist. s1d. disploys based onreach
40°min. focal distance - age 80.

“nodist. limit If display Is designed to accord.
35 Is best for color discrimination, > 66 is poor.

oge 16 1
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