TCVN TIEUCHUANQUOC GIA

TCVN 7302-1: 2007
ISO 15534-1 : 2000

Xuat ban Jan 1

THIET KE ECGONOMI DOI V61 AN TOAN MAY —
PHAN 1: NGUYEN TAC XAC PINH CAC KiCH THUGC
YEU CAU DOI VOI KHOANG HG DE TOAN THAN NGUOI
TIEP CAN VAO TRONG MAY

Ergonomic design for the safety of machinery -

Part 1: Principles for determining the dimensions required for

openings for whole-body access into machinery

HA NOI - 2007



L&i néi dau
TCVN 7302-1: 2007 hoan toan tuong duang vdi ISO 15534-1 : 2000.

TCVN 7302-1 : 2007 do Ban ky thut tiéu chudn TCVN/TC 199 An toan may
bién soan, Téng cuc Tiéu chudn Po ludng Chat lugng dé nghi, Bé Khoa hoc va
Cong nghé cdng bé.

Bd Tiéu chudn TCVN 7302 gém 3 phan:

TCVN 7302-1 : 2007 (1SO 15534-1 : 2000) Thiét k& ecgdndémi déi vdi an toan
may - Phdn 1: Nguyén tic x4c dinh cac kich thudc yéu cau dgi vai khoang hd
dé toan than ngudi tiép can vao trong may

TCVN 7302-2 : 2003 (ISO 15534-2 : 2000) Thiét ké ecgdbndémi déi v6i an toan
may - Phan 2: Nguyén tic xac dinh cac kich thuéc yéu cdu déi vai viing thao tac.
TCVN 7302-3 : 2003 (ISO 15534-3 : 2000) Thiét k& ecgdndmi ddi véi an toan

may - Phan 3: S& liéu nhan tréc.



TIEU CHUAN QUOC GIA TCVN 7302-1: 2007

Xuat ban lan 1

Thiét ké ecgdndmi ddi véi an toan may —

Phan 1: Nguyén tic xac dinh cac kich thudc yéu cau dai vdi
khoang hé dé toan than ngusi tiép can vao trong may
Ergonomic design for the safety of machinery —

Part 1: Principles for determining the dimensions required for openings for whole-body
access into machinery

1 Pham vi ap dung

Tiéu chudn nay qui dinh cac kich thudc khoang hd dé toan than ngudi tiép can vao trong may nhu
da dinh nghia trong TCVN 7383-1 : 2004. Tiéu chudn nay qui dinh cac kich thudc ma gia tri cla
ching duge qui dinh trong TCVN 7302-3 : 2003. Phy luc A gidi thiéu cac gia tri doi vdi cac yéu
céu vé khéng gian bd sung. Tiéu chuin nay ding cho cac may tinh tai; c6 thé b8 sung yéu cdu cu
thé dé dung cho cac may di dong.

Céc kich thudc cho 18i di qua dua trén cd sd cac gia tri ca phan vi 95 hodc 99 trén mét tram cia
s6 ngudi st dung yéu cdu. Cac gia tri d6i véi phan vi 99 trén mét tram ap dung cho cac dudng
thoat hiém khdn cép.

Cac s6 liéu nhan tric cho trong TCVN 7302-3 : 2003 bat ngudn tir cac s6 do tinh d8i véi co thé
tran clia ngudi khdng tinh dén cac chuyén dong ciia cd thé, qudn 4o, trang bi, cac diéu kién van
hanh may hoac cac diéu kién méi trudng.

Tiéu chudn nay chi ra cac cach két hop cac sé liéu nhan tric ddi véi cac kich thude bd sung thich
hop cé tinh dén cac yéu té nay.

Cac tinh huéng phong ngtra dé con ngudi khdng tiép can véi ving nguy hiém dudc gidi thigu trong
TCVN 6720 : 2000.
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2 Tailiéu vién dan

TCVN 7383-1 : 2004 (1SO 12100-1 : 1992), An toan may — Khai niém co ban, nguyén tic chung
cho thiét k&€ — Phan 1: Thuat nglt co ban, phuong phap luén.

TCVN 6720 : 2000 (I1SO 13852 : 1996), An toan may — Khoang cach an toan dé ngn chan tay
con ngudi khéng vuon téi viing nguy hiém.

TCVN 7302-3 : 2003 (ISO 15534-3 : 2000), Thiét ké ecgbndmi d6i véi an toan may — Phéan 3: S§
liu nhan tric.

3 Yéu cau chung

Tiéu chuin nay qui dinh cac kich thudc cé lién quan clia khodng hd ddi véi cac tu thé khac nhau
clia than ngudai.

Dé dat tdi cac gia tri cho cac kich thudc nay, ngoai cac sé liéu nhan tréc co ban can b8 sung thém
céac kich thuéc b8 sung dé khdng can trd 16i vao va 1am viéc an toan, cb tinh dén cac khia canh
danh riéng cho ngusi van hanh va cac diéu kién lam viéc.

Vé mét nay, cac chudn cif sau day 14 dic biét quan trong:

a) sy di qua dé dang clia mét ngudi chiu dnh hudng cla

- loai quén 4o, vi du quén ao nhe hoc ning;

- ¢b thiét bi mang theo, vi du nhu céac dung cu cho bdo dudng hoac sira chita;

- ¢b trang bi phu trg nhu trang bi bao vé ca nhan (bao gém ca quan 4o bao hd), mang theo dén

chiéu sang xach tay;

- céac yéu clu doi hoi clia cdng viéc, vi du nhu tu thé, tinh chat va téc dd di chuyén, tdm nhin,
dat luc;

- tan suat va thdi gian thuc hién cong viéc;

- chiéu dai cla 18i di qua, vi du, di qua mot thanh tuong ddi mong (thanh) & dé khdng gian cho
di chuyén & 16i ra ho#c di qua 16i di kiéu dudng hao;

- khoang khéng gian sin c6 cho phép cé su di chuyén mang tinh déng luc hoc d€ thoat hiém,
- vi tri va kich thuéc ctia cac bd phan d3 than thé, vi du, gia d3 chan, tay;

b) céac diéu kién mbi truong (d6 sang téi, nhiét dé, tiéng dn, dd6 dm):

¢) mirc d6 rdi ro trong qua trinh iam viéc,

Céc kich thuéc b8 sung di v6i cac van dé néu trén sé phu thudc vao may cé lién quan va ing
dung cia may.
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Phu luc A cung cép céac (tng dung tiéu chuidn nay trong thuc té.

Phu luc B cung cdp thdng tin vé sit dung cac ky hiéu kich thudc va phép do nhan tréc.

4 Khoang hé di qua

Khoang hd di qua la khodng hd cho phép toan bd co thé clia mét ngudi di qua hoac di vao dé cb
thé thuc hién dugc cac bién phap nhu van hanh cac co cau diéu khién, giam sat cac qui trinh gia
cbng va kiém tra cac két qua cong viéc. Xem cac Hinh 1 dén Hinh 6.

Tiéu chuén nay qui dinh cac kich thuéc t8i thiéu, nhung khéng phai la téi vu cho cac khoang hd.

BIEN PHAP PHONG NGUA AN TOAN - Theo quan diém an toan, trong trudng hdp cé thé,
nén ting cac kich thudc. Hon nira cac khoang hd nén di réng dé cho phép thoat ra nhanh
trong truéng hgp cé nguy hiém.

Cac kich thuéc b sung x va y trong 4.1 dén 4.5 dugc néu trong Phu luc A. Cac gia tri déi véi a,,

hy dudc néu trong TCVN 7302-3 : 2003.
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Ky higu Gii thich cac phép do

4.1 Khodng hé cho di chuyén ngang vé A =h, (P95" hosic P99 2 + x

phia trudc & tu thé ditng théng
B = a, (P95 ho&c P99) +y

A Chiéu cao khodng hd

B Chiéu réng khoang hd

hy Chiéu cao than ngudi

a, Bé roéng khuyu tay dén khuyu tay
X Kich thudc bé sung chiéu cao

y Kich thuéc bé sung chiéu réng

Hinh 1

" pgs: phan vj 95 trén mét tram clia sé ngudi sir dung.

2 P99: phan vi 99 trén mot tram cla sé ngudi sif dung.
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Ky hiéu Gidi thich cac phép do
4.2 Khoang hd cho di chuyén ngang Khéng ap dung cho dudng thoat hiém
sang bén canh trén quang dudng ngén & khdn cap

tu thé ding théng A = hy (P95) + x

B = by (P95) +y

A Chiéu cao khoang hd
B Chiéu réng khoang hd
hy Chiéu cao than nguai
_ —[_ b, Chiéu day than nguai
X Kich thuéc bd sung chiéu cao
y Kich thudc b8 sung chiéu réng

<

i
i
g

Hinh 2
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Ky hiéu Giai thich cac phép do
4.3 Di chuyén thdng diing theo 8ng din A = ¢, (P95 hosc P99) + x
cé sl dung thang
B = 0,74 x ¢, (P95)
C=A+B
; : A Chidu réng khodng hé
,
i _ B Khe hd cho ban chan
| C Chiéu réng 6ng dan
| ‘ ¢4 Chiéu dai dui
’ : ¢, Chiéu dai ban chan
: X Kich thudc b8 sung chiéu réng
‘ A |8
[
Hinh 3
| D = a4 (P95 hosic P99) +y
| : D Chiéu rdng khoang hd
: ay Chiéu réng khuyu tay dén khuyu tay
! : y Kich thuéc b8 sung chiéu réng
——— o -
Hinh 4

' Chiéu réng khodng hd A khdng tinh dén sy cén thiét cho bdo vé chéng rai.

10
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Ky hiéu Giai thich cac phép do
4.4 L& chui qua khi cdn di chuyén nhanh A = a, (P95 hodc P99) + x
) A Pudng kinh khoang hé
AR |
B Chiéu dai 16 chui qua nén nhd
hon 500mm
a, Bé& rong khuyu tay dén khuyu
tay
X Kich thuéc bd sung
A
Hinh 5
4.5 Khoang hd dé bo vao g tu thé qui A = b, (P95 ho#c P99) + x
= +
N B = a, (P95 hodc P99) +y
i' A Chiéu cao khoang hé
y : B Chiéu rong khoang hé
‘;' b b, Tam v6i vé phia truéc
/ :
f T - Chiéu réng khuju tay dén khuyu
0 \‘\_'_,.r’ tay
. X Kich thuéc bé sung chiéu cao
} __,_....E---"""‘"
& y Kich thudc b8 sung chiéu réng

Hinh 6

11
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Phu luc A
(qui dinh)
S{r dung cac phép do trong thuc té
A.1 Huéng dan

Muc dich cla phu luc nay 1a giai thich cach ap dung cac phép do nhén trdc dugc nédu trong tidu
chudn nay, phii hgp véi cac nguyén tdc vé ecgdnémi, an toan va stc khde. Tiéu chudn nay qui
dinh cac kich thudc nhd nhét cho khodng hd dua trén cac phép do nhan trac, nghia la cac sé do

tinh co thé trdn clia ngudi.

Trong tiéu chudn nay, cac kich thuéc khodng hd, bao gém ca céac kich thuéc b8 sung, khéng tinh
dén cac vén dé sau, vi du:

sy nay sinh cac van dé vé slc khoé va an toan do ti€p xuc véi chinh khoang hd di qua;

- cac tu thé va sy chuyén dong clia cd thé phai dudc sit dung khi di qua ¢ gay ra rii ro cho an
toan va sirc khoé clia ngudi sit dung hay khéng, vi du, c6 lién quan téi viéc con ngudi st dung
I8 di qua nay c6 thudng xuyén khéng ho&c di qua 16i di nay trong thdi gian bao lau;

- con ngudi c6 phai chdp nhan mét tu thé nao dé clia ca thé hay khéng dé dap (ng cac yéu céu
vé luc do nhiém vu ddi hoéi dé khong xay ra qua tai;

- khéng gian cén cho viéc van chuyén thiét bi, dung cu va nhitng ngudi bi thuong ho#c bét tinh
qua 16i di;

- khéng gian cén cho viéc sir dung thiét bi va dung cu trong 18i di qua dam bao cac yéu clu vé
ecgdndmi vi du nhu cac cong viéc vé sinh, slra chita va bao dudng;

- trang bi bao vé& ca nhan ma ngudi sl dung c6 thé mac khi di qua I6i di;

- yéu c8u vé khdng gian cho dudng vao va ra khdi 18i di qua.

Viéc thiét ké I8i di qua c6 quan tam thich dang dén cac nguyén tac ecgdbnémi thudng lam cho

cbng viéc cé hiéu qua hon va do dé dat dugc lgi ich kinh t& t&t hon. Vi du trong phén 1én cac
truang hop, thdi gian lam viéc tang Ién do kich thudc cha khodng hd gidm.

A.2- Nguyén tic dé xac dinh khéng gian bd sung

D6i vai mdi mot trong cac khoang hd theo tiéu chuén nay, sé lugng cac kich thudc b8 sung qui
dinh trong A.3 cho cac diéu kién can dugc quan tam khi xac dinh kich thudc thuc cia mét 16i di
qua. Khi dugc ap dung, cac didu kién nay sé xac dinh cac kich thudc b8 sung vao cac kich thuéc
nhan tric dé bao dam an toan va sifc khoé khi st dung 16i di qua. Céc kich thuéc bé sung nay

12
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khéng don gian la kich thudc cdng thém vao: mot sé cac diéu kién cé su chdng chéo 1én nhau.
Khi thiét k& mot I6i di qua phai quan tam dén mdi diéu kién dua ra trong A.3. Viéc quyét dinh
nhitng diéu kién nao cé thé ap dung dudc va cac diéu kién nao la cac diéu kién téi han va sau dé
mot chuyén gia sé thuc hién viéc tich hop cac yéu t6 va dua ra con sd xac dinh vé kich thudc bd

sung can cho médi chiéu.
A.3 Yéu cau vé khdng gian b8 sung cho cac khoang hd

A.3.1 Khoang hd cho di chuyén ngang vé phia truéc & tu thé dimng thang (xem 4.1).

Nhitng kich thudc b8 sung cén dugc thém vao, khi thich hgp, cac phép do nhan tric dugc néu
trong TCVN 7302-3 : 2003.

Kich thudc b8 sung thém vao chiéu cao, x, cho
- kich thudc b8 sung co ban cho di chuy@n than the............evvvvvvieiieeieieeieeeeeeeeaneann, 50 mm

- di bd nhanh hodc chay, s dung thudng xuyén ho#c sir dung trong thdi gian dai ..... 100 mm.

QIR ORGS0 SO BN - ovvesinonniiipninsund ensuinsin s v et iineas i s s s e R GO A SN 40 mm.

trang bj bao vé ca nhan bd sung cho chiéu cao clia ngudi, vi du ma ciing bao hd ... 60 mm.

Kich thuéc b8 sung thém vao chiéu réng, y, cho

kich thudc b8 sung cd ban cho di chuy@n than the .......c.ccceevivvireivriceierese s 50 mm.

di bd nhanh hoac chay, sif dung thudng xuyén hoac st dung trong thdi gian dai...... 100 mm.

o CHOETS S0 FRINE MIBE v i soeh va s oo b4 0k oA SRR N S B R e siicn Wi gt 20 mm.

- quén 40 sé bi hu hdng do tiép xtc véi thanh 18i @i QUA ...........ccveeeveeereeieceeeeciene 100 mm.
- qudn 40 ma ddng ning ho3c quan 40 ba0 hd CA NhAN ......cccvveeiiecciiiecciicec e 100 mm.
~ van chuyén ngudi bi thuong .......ccccoveveeeeivnieeeeecreeiine, T TR s 200 mm.

A.3.2 Khoang hd cho di chuyén ngang sang bén canh trén quang dudng ngdn & tu th& ding
thing (xem 4.2).

Nhitng kich thuéc bd sung can dugc thém vao, khi thich hgp, cac phép do nhan tric dugc néu
trong TCVN 7302-3 ; 2003.

Kich thuéc bd sung thém vao chiéu cao, x, va chiéu réng, y:

Néu bat ky cac diéu kién nao d6 néu trong A.3.1 cdn dén cac kich thudc bd sung x va y thi phai
sl dung céc kich thuéc bd sung tuong (ing trong A.3.1.

13
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A.3.3 Dichuyén thing ding theo &ng din co sl dung thang (xem 4.3)

Nhimg kich thudc b8 sung cdn dudc thém vao, khi thich hop, cac kich thuée nhan trdc duge néu
trong TCVN 7302-3 : 2003.

Kich thuéc bd sung thém vao chiéu réng, x, va bé réng, y, cho.

— kich thuSc b8 sung cd ban cho di chuy@n than the ...............cceeeiieeieccieeeie e 100 mm.
= Y 00 TN NIBE 52 000uivins ssehininnio im0t aonsuh Choh o M A PR AS R _— 20 mm.
- quén a0 mua déng nang hodc quéan 40 bao hd A NhAN .......cceevvvveeiiieciiiiiiiieeces 100 mm.
- trang bi bao vé ca nhan (ngoai trif thi€t bi thd) ......cccceevviviiviiiicieeree s, 100 mm.

A.3.4 L& chui qua khi cén di chuyén nhanh (xem 4.4)

Nhimg kich thuéc b8 sung cén dugc thém vao, khi thich hgp, cac phép do nhén tréc dugc néu
trong TCVN 7302-3 : 2003.

Kich thudc b8 sung x.

N&u xudt hién bat clf cac diéu kién nao dé néu trong A.3.3 thi phai s dung cac kich thuéc b8
sung tuong (ng trong A.3.3.

A.3.5 Khoang h& dé bod vao g tu thé quy (xem 4.5).

Nhimg kich thuéc b8 sung cén dudc thém vao theo chiéu cao, x, khi thich hgp, cac phép do
nhan tric dugc néu trong TCVN 7302-3 : 2003 dé quan sat phia tru6c trong qua trinh di

CRUVENY «ooesresmeseraesessarassnsnyansnnnnasnssrslsssasenssnees annnnnnesnnassnsinkeobosiinnmnens b eRAS HORAE LR Ls 100 mm.
Kich thudc bd sung theo chiéu cao, x va y:

N&u bét ky cac diéu kién nao d6 néu trong A.3.3 cén dén cac kich thuéc b sung x va y thi
phai s dung céc kich thuéc b8 sung tuong ng trong A.3.3.

14
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Phu luc B
(tham khao)

Ky hiéu cho céac kich thudc va phép do nhan tric cha cd thé

Muc dich clia Phu luc nay la giai thich viéc s dung cac ky hiéu cho phép do nhan trac cda co
thé trong tiéu chudn nay.

Kich thudc clia cac 16i di qua, cac khoang hd ti€ép can va cac kich thudc vé mat vat ly khac
dugc tinh toan theo céng thirc xac dinh cho mdi kich thudc dugc xem la phép do nhén trc cé
lién quan va mot hodc nhiéu kich thudc bé sung.

Cac kich thuéc vé mat vat ly chi dan trén cac Hinh 1 dén 6 dugc biéu thi bang cac chir cai hoa
A, B, C va D. Cac chif cai dudc slr dung theo thir ty trong méi con s8. Y nghia cla cac chir cai
khong cén phai giéng nhau trong cac con s6. S dung cac chi s& khi can thiét.

Khéng chi dan cac kich thudc b8 sung va céac sé do co thé trong cac Hinh 1 dén 6.

Cac s6 do nhan tric dugc biéu thi béng céac chir cai thudng clng véi cac chi s6. Dai vi cac
kich thuéc b8 sung, s dung cac chif cai thudng x va'y.

Cac chit cai bidu thi cac s& do nhan tric cla co thé c6 y nghia chung sau:
h chidu cao clia toan bd cd thé hoic bd phan co thé
a chiéu réng clia co thé bao gdm cac canh tay va vai v.v..., chiéu réng clia bd phan co thé

b chiéu ddy cla co thé hoac bd phan co thé; trong mét trudng hop dugdc sl dung cho tam véi
phia trudc

¢ chiéu dai cia bd phan cd thé ho3ic doan cd thé.

Cac chi s6 dudc sif dung theo thir tu va khong cb y nghia dic biét kém theo, trif ngoai I sau.
Khi mét kich thuéc dugc ding cho c¢a hai tu thé ditng va ngdi thi chi s& ddi véi kich thudc &
tv thé dimng 13 mdt s& c6 mdt chir s6, chi s6 cho kich thudc tuong Ung & tu thé ngdi 1a 10 Ian
16n hon.

Khi chi phan vi trén mét trim clia mét s do co thé thi phan vi nay dugc biéu thi bang con s6
phan tram thuc véi chir cai dugc dat phia trude con s8 14 “P", c6 cac ngosc don sau chi s6.-

Cac s8 do nhan tric dugdc dinh nghfa trong 1SO 7250 : 1996. Tiéu chudn Chau Au tuong ng 12
EN 1SO 7250 : 1997. Cac gia tri d6i véi cac kich thudc duge dé céap trong TCVN 7302-3 : 2003.

15
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Céc ky hiéu cho cac phép do nhén tric sir dung trong tiéu chuén nay dugc liét ké trong Bang
B.1. Céc chi s§ kém theo cac ky hiéu khéng dugc gi6i thiéu vi tiéu chudn nay khéng sir dung

tat ca cac phép do nhéan tric da dugc dinh nghia.

Béng B.1 — Ky hiéu va dinh nghfa cia c4c phép do nhan tric
trong tiéu chuin nay

Dinh nghia Sir dung .
Ky hiéu Giai thich Xem 130;2650 : 19967, x'*':;;&‘:! ;2':‘"3"
u '
h, Véc dang ngudi (chiu cao than) 4.1.2 4.1,4.2
a, Chiéu réng khuyu tay dén khuyu tay | 4.2.10 4.1,43,4.4,45
b, Chiéu ddy than, khi ding 4.1.10 4.2
by T4m v&i ndm tay; tdm véi phia truéc | 4.4.2 45
¢4 Ch_iéu dai méng-ddu gbi (chiéu dai | 4.4.7 4.3
duni)
cy Chiéu dai ban chan 4.3.7 4.3

* S6 clia cac didu trong I1SO 7250 cling tuong tu.

16
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Thu muc tai liéu tham khao

[1] 1SO 7250 : 1996, Basic human body measurements for technological design (Cac kich
thudc co ban cua co thé ngudi dsi vai thiét ké céng nghé).

[2] EN 614-1 : 1995, Safety of machinery - Ergonomic design principles — Part 1:
Terminology and general principles (An toan may - Nguyén ly thiét k& ecgénémi - Phén 1:
Thuét ngir va nguyén ly chung).
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