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Dimension of the Operation Area in Kitchen Based on Human Body Activity Area

LI He-sen', LIU Guan-zhong*
(1.Hubei Institute of Fine Arts, Wuhan 430205, China; 2.Tsinghua University, Beijing 100084, China)

ABSTRACT: The work aims to study the definition of the washing zone, preparation zone and cooking zone in the
kitchen based on the human body data model, and then provide a scale basis for detailed design of the spatial layout in
each operation zone. Firstly, the data acquisition method was studied and then the basic dimensions of all the operation
zones in the kitchen were defined according to man-machine relational data. Data of human body was studied both in
theory and experiment. Firstly, the activity mode of human limbs was studied from physiological perspective to obtain the
human limb dimension through computation and to construct the range of human activity in theory. Secondly, the opera-
tion behaviors of users of different heights in each operation zone of the kitchen were recorded with 3D capturing tech-
nology. The human behavior data were collected directly in the three-dimensional space to define the basic dimension of
each operation zone of the kitchen. The study on the construction of dimensional data in the operation zones of the kitchen
and the research conclusions can provide standardized data and evaluation standards for the scale design of various
kitchen operation zones and the method of collecting human body data with 3D capturing technology is of certain refer-
ence value for studying the scale relationship between human beings and the space.

KEY WORDS: human engineering; kitchen operation zone; dimension definition; 3D capturing technology

J5F DAl X BEALAR BRI IX . A XA AR IX (] PRy, 30 ok oA B AR 228 2 I B0 SR AR 48 1 25 o i Lk
Joi§ B AP ol XN S R AL J6F s 2 [ A R e i R BAR BIRSR FAR, 1 et 55 S RE AR AR BLLE P AR
Yoz —, isf AR IO EEHRAE B R NBTG B3l 55 B P R A BAE (s B RE ik
RIS VERRAE S S R ZEBRE B Bl e U IUE S, o “md” 5 <07 2 —FiAsfif

KFs BHEE: 2020-04-18

HEEWMHE: 2017 FHLERFRTLEH A EZRARA (201701); 2017 F B KRBT S K F A0 4] Ll 43 %) A
B (201710523002 )

fEERN: Ak (1980—), B, TTA, HALERFRIABK, TEAR TGN T RFFRLRS,



8415 5181

ERARAE T MG Sl e s VRl XORSE S F 5 281

RSB R, AT AR R . XA IR
MEFRREE” A& = AR (1) SEES 12D B K
(2) SERUESS R s (3) SEMUE S5 ERAY T .
H 8545 AR 2 5 80E | X =N R i
ARSI o AT E NI TC—BISNERAS J6E B3 AFall X N A
HHERAR, Be5 2, S8 AR LR X R R
RALS5 “INMERE” RBA RN R Z —.

TEJGE P AL s, P B R 2 R R Al X P ) 2
1A Jry BT+, s (8] A Jay 15 2 aod >fe 8 i O e
Jik B AN I 1) B (A 2 25, IR 22 (] A A AR T EUE A
AR R, WL T PR AT A 2 B
52 [ f R AP & R R o A SCE il i TRAR T AR
F7 Bl , BFFEAN TR B v B8 P A 068 B Al IX A e
AP VEERAE AR o5 0 fe /N RS ), AT 38 2] iR
2 RE S E TR T E XA AN, ETXAH
(9, 350 H 4138 538 R TR e A B AT T
N Bl B BRI AR B RY , W5 J6F 3 ARl DX
AREE . FEftFE g L, B, MANJBAR) A= Bl A i
I AT N IBAA G 3 77 s B Mz sl A R A 2 5 R
H, 12 3D BRI SR A R B i B9 P 7 J6t
AL XN BBV EAT O, R AR Sl 7 R R A
B fm, MU M FE 6T B =AML X AR
2 AR T I, #5788 B AL X bR i =
B, ek P AR X A R A A i SR LR ST R A .
TSRS A M PR A, T H 2R TN
) B e B 32180, it 75 = AR X P O AR
EAT 5t | LB B, DARAH IS 1B s A K g
IR ARSI 5 955

B JE AT RN S B sl BR A1 5

Fig.1 Maximum rotating angles of shoulder
joint and elbow joint

1 ANELBEZEIED

1.1 ERESHARX

DRI U AR B A K 22 b, R 5 R %
Rt EIR S 56 R —FE, KT IiE il sh &
Wiz sl, BT “IKT—BR” Wiz shiifl, 7
KT —2%, Wi B 2P0 — g% . =R KK
etk o BE— 2T ST R A 0, A R 45 A
H EERPIR, BRE P A AR A1 o 5 7E B 2
TR P JE i ik B B AR A, W TR EE RS Bl I — ARk
FER Y R ARG SERET Ht, Az sh 2 DK
T, A5 M i DU R R A . T RS 37 st
P K305 2 =R fi 3 g (AR, i Lo B R A
12 8l 75 3 RIS M R 45 AK T (0 B AR 8 By 6 R o LA
FE R gz hel, NFE NGB FhA =1k
REGEESINNE ST SN T -
AU, i JE S SIRTAE, BT 5FAMHE,
J SRR ST 5 Sl KR AR B DL IR 1, R &Y i s
FRAEL R 2000, IS5 s B M 29k 160°,
GG 1 AR R T A S AR B T Bh
YW, WLE 2.

WG ST B J , D& 2Z R e, AR A
Fie AR B AL 56 R B R B e 45 ok I, AT AL ST
FVE s F R 32 3h 56 2R o et O a4 M IR AR I 3 &
B AARTE SRS O AR AR M sy, RS
KT RN G R Z EAH E A R R . ARIZE B
CINYE 3% o s R 21 L e R AR T 7
FITERE o 55 57 Sl A A BIR £ B8 2 Bt A MR B A 375 3

B2 A L e o G sl
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Fig.3 Working scale range of human upper limbs
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Tab.2 Information of the test objects involved in 3D capturing technology
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Tab.3 Definition of cabinet dimension in washing area
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Fig.8 Human activity area in the plane of the preparation zone

®4 FEXNEERERE

Tab.4 Definition of cabinet dimension
in the preparation zone

/mm
W NIRRT 1550 1650 1750 1850
WAEGWEE 21750 29800 #1850 £ 900
ARG ERE  500~550 500~550 500~550 500~550

s (2) MU AMRSh VRS S, AR £ 1 A0 IR
RAFBUE X AR 500~550 mm; (3) £ K EZAE
WURTERL . 3R VISR, M. VIR, @A, Xt
BRAEAT R 75 B u Rk E ) Ty, R AR 5 T N
1 B 4K, 8 B A O DAGE T 7 58 U0 A
(VIR UIRAE ) BBt (4) SEmand maE, Wb
PR B 8 11 I 25 % B8 P KR 6 A A Sk A5
(5) HuhE &Ry e LS SE . BRIk AL L

3.3 E#iEKX

R AR DX ARA T D 2 A RO S A T R -
TEXB/NERBUE 1.4m?, ILIE 9, HAWKWE, 3k s,
AP ZE R R, AT XA 6] B FE AR ZER AN
e (1) AR £ g B2 ST Bt R P B e AN [ i

. }‘|

1050 mm

‘ 1225 mm | ‘ ‘

1050 mm

B2 (2) WAL M A v B R AR I SR 1
FAE s (3) MRS AR VESR, 20T A TR R
SR 500 mm; (4) B KE ML R 7 R HHE AR AR
(5) HuHE &1 ne b 22 38 B VE = B, A
LM B B SR, R I R 7 6 R M £ T e B 22 A
ZEHIE; (6) AITHAEMNMERELEAE 150~
200 mm, i PH 2 A9 1 G S EL e B Lb P s i L s IR
WA 1 B R 2 5 AR E & S E I B8

3.4 KRS

ST 3D M PEEAR, A A B R AR T
AT R Jaf B A% b DX MR AT 73 ) 5% TR
JEARAL , VAR AR5 s A A 2 1) B 28 A T US40 Ut
P AR X 2 (8] RO e it A bn a0 #r, DL 10
AR MRS, B AUGRBER XA /)
MRS AL S, C AURTE AR X A & B AL 3,
D UF &R XA i AR a3, E AU X AR
S APLIE RS AR e H, FAGRBER X AR R
oo FEZERAVFRTEI T, VeV XA X EJ7 2%
AR, AR T B B EA T Sk, B A B sh”
AR DU o DA R S B P AT T, i AR B RS A A2 4k

7 RN
; ) L
= pARINN | %
i e A
| P
|1/ 7z
7% / VA
- E &= N /i Y
AN A e
I L+
= = i
\ v
X =
N~
v | f
1225 mm ‘

K9 ATE AL DT G 3 X

Fig.9 Human activity area in the cooking zone



286 fi, %

T 7

2020 4F 9 H

®5 EUERXNBERERZE
Tab.5 Definition of cabinet dimension in the cooking zone
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Fig.10 Statistical coordinate analysis of space dimensions
in different operation zones of the kitchen
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