BO LAO PONG THUONG BINH VA XA HOI
TONG CUC DAY NGHE

GIAO TRINH
Mo Hoc: AN TOAN & BHLD
NGHE: PIEN TU CONG NGHIEP

TRINH PO: TRUNG CAP

Ban hanh kem theo Quyét dinh s6:120/QD-TCDN ngay 25 thdng 02 nédm
2013 cla Téng cUc trudng TOng cUc Day nghé




TUYEN BO BAN QUYEN
Tai liéu nay thuOc loai sich gido trinh nén cic nguln thong tin c6 thé
dugc phép dung nguyén ban hodc trich diing cho cdc muc dich vé dao tao
va tham khao.
Moi muc dich khic mang tinh 1éch lac hoac st dung v&i muc dich kinh
doanh thi€u lanh manh sé€ bj nghiém cam.



LOI GIOI THIEU

DE thuc hi€n bién soan gido trinh dio tao nghé Pién t cong nghi€p
@ trinh d6 Cao Pang Nghé va Trung Cap Nghé, gido trinh Bdo h0 lao ddng
va an toan di€én 1a mOt trong nhing gido trinh mon hQc dao tao chuyén
nganh duQc bién soan theo ndi dung chuOng trinh khung dugc BO Lao
dOng Thuong binh Xa hdi va TOng cuc Day Nghé phé duyét. NOi dung
bién soan ngan gon, dé hiéu, tich hgp ki€n th(c va k¥ ning chat ché véi
nhau, logic.

Khi bién soan, nhém bién soan di c6 gang cép nhat nhiing ki€n thic
mdi c6 lién quan dén ndi dung chuong trinh dao tao va phu hop vdi muc
tiéu dao tao, ndi dung 1y thuyét va thuc hanh dugc bién soan gan v&i nhu
cau thuc té trong san xudt dOng thi cé tinh thuc ti€n cao.

NO&i dung gido trinh dugc bién soan v&i dung lugng thdi gian dao tao
30 gi0 gbm co:

Chuong 1: Cac bién phap phong ho lao dOng

Chuong 2: An toan dién

Trong qué trinh sU dung gido trinh, tuy theo yéu cdu ciing nhu khoa
hoc va cong nghé phit tri€n c6 th€ di€u chinh thdi gian va bl sung nhiing
kién thUc mdi cho phut hgp. Trong gido trinh, ching tdi c6 dé ra nbi dung
thuc tap cla tUng bai d€ ngudi hoc cling ¢O va 4p dung ki€n th(c phu hgp
vGi kY ning. Tuy nhién, tuy theo di€u ki€n c0 s& vat chat va trang thiét bi,
céc truOng c6 thé st dung cho phi hop.

Tuy nhién, tiy theo di€u ki€n cO sG vat chat va trang thi€t bi, cic
trudng c6 thé st dung cho phit hgp. Mac di da c6 gang t0 chlc bién soan
d€ d4p Ung dugc muc tiéu dio tao nhung khong tranh dugc nhitng khi€m
khuyé&t. Rat mong nhan dugc déng gép y ki€n cla céic thay, cd gido, ban
doc d€ nhém bién soan s hi€u chinh hoan thién hon. C4c y ki€n déng gép
xin gUi vé€ TruOng Cao dang nghé Lilama 2, Long Thanh POng Nai

DOng Nai, ngay 10 thdng 06 ndm 2013
Tham gia bién soan

1. Chu bién.TS. Lé Vin Hién
2. KS. HO Du Luat
3. KS. Nguyén Ngoc Son
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MON HOC AN TOAN LAO PONG
Ma moén hoc: MH 07
Vi tri, tinh chat, ¥ nghia va vai tro cla moén hoc :

- Mén hoc dugc bo tri day trudc khi hoc cdc mdn hoc cd bdn chuadn
bi sang ndi dung thuc hanh.

- Bdo ho lao dOng trong xiy dung 1la mon khoa hQc nghién cltu céc
van dé 1y thuy€t va thuc ti€n v€ v& sinh lao dOng, an toan phong chdng
chdy, nguyén nhin va cdc bién phdp phong nglra tai nan lao dOng, bénh
nghé nghiép va cic yéu td dOc hai, cic su cO chdy n6 trong xiy dung
nham :

+ Bao vé sUc khoé, tinh mang con ngudi trong lao dOng.

+ Nang cao ning sudt, chat lugng san pham.

+ Bdo vé€ mdi truOng lao dOng néi riéng va moi trudng sinh thdi néi
chung d€ gép phan cdi thién dGi sOng vat chat va tinh than clUa ngudi
lao dOng.

- TU khdi niém trén c6 th€ thdy rd tinh phdp 1y, tinh khoa hoc, tinh
quan ching cla coéng tic bao hO lao dOng ludn gan bé mat thiét vai
nhau va n6i dung cUa cong tic bao h0 lao dOng nhat thi€t phai th€ hién
day da cac tinh chat trén.

- Tinh ch&t cUa mdn hoc: La mén hoc bat bude
Muc tiéu clla mén hoc :

Sau khi hQc xong mdn hQc nay hQc vién c6 ndng 1uc:
* V& kién thUc:

- Hi€u biét vé cong tdc bdo hd lao dOng

- Trinh bay dugc nhiing nguyén tac va tiéu chudn d€ ddm bdo an toan
v€ dién cho ngudi va thiét bi.

* V& kY ning:

- Thuc hién dugc cong tic phong chOng chdy, nb.

- Ung dung dudc cdc bién phdp an toan dién, dién t trong hoat ddng
nghé nghiép.

- SO cap clru dugc cho ngudi bi dién giat.

* V& thdi d6: Reén luyén cho sinh vién thdi d0 nghiém tic, ti mi, chinh
xéc trong hOc tap va trong thuc hién cong viéc



NOi dung chinh clia mén hoc :

Thoi gian (gi0)

Ki€m
O %
"f“fl)“ Tén chuong muc T67A1,1g L)’fﬂ E‘::lf t(zaT
sO | thuyet (Bai tap) | hodc
TH)
Bai m& dau 1 1
I | Cac bién phap phong hOlao| 9 4 4 1
dOng
- Phong chOng nhiém ddc ho4 1,25
chat
- Phong chOng bui. 0,25
- Phong chOng chay nd. 1
- Thong gi6 cong nghiép. 1 4
- Phuong tién phong hO ca 0.5
nhin nganh dién.
Ki€m tra 1
II | An Toan Dién 20 10 9 1
- Téc dung cUa dong dién 1én 2 1
cO th€ con ngUoi.
- Céc tiéu chudn v€ an toan 2 2
dién.
- Cac nguyén nhan gay ra tai 2 2
nan dién.
- Phuong phdp cap clu cho 2 2
nan nhén bi dién giat.
- Bién phdp an toan cho 2 2
ngUQi va thiét bi.
COng 30 15 13 2

* Ghi chd: Thoi gian kiém tra 1y thuyét dugc tinh vao gi0O Iy thuyét
(45°), kiém tra thUc hanh dugc tinh vao gid thuc hanh(60’).




CHUONG 1
CAC BIEN PHAP PHONG HO LAO PONG

Ma chuong: MH07-01
GiGi thiéu

- Cong tdc bao hd lao dOng 1a mOt chinh sdch 16n cUa Dang va Nha
nUdc ta, n6 mang nhi€u y nghia chinh tri, kinh t€ va xa h0i 16n lao.

- Bdo h0 lao dOng gép phan vao viéc ciing c6 Iuc lUgng sdn xudt v
phat tri€n quan hé sdn xudt xa hdi chU nghia. Mat khic, nhd chim lo
dén slc kho@, tinh mang, ddi sdng cla ngudi lao dOng, khong nhiing
mang lai hanh phic cho ban thin va gia dinh ho ma bdo hd lao ddng
con mang ¥ nghia x hi va nhan dao sau sac.

- Bdo h0 lao ddng con mang y nghia kinh t€ quan trong, thic ddy qua
trinh xay dUng d0i ngii cong nhan lao d0ng viing manh ca vé s lugng
va thé€ chat
Muc tiéu cUa churong:

- Giai thich dugc tidc dung cUa viéc thong gié nOi lam viéc

- TG chlc thong gié noi 1am viéc dat yéu cau

- Gidi thich dugc nguyén nhan gy chdy, n0

- Gidi thich dudc tic dOng cla bui 1én cO thé con ngudi

- Gidi thich dugc tic dOng cla nhi€ém dOc hod chat Ién cO thé con
ngUoi

- Thuc hi€n céc bién phap phong chOng nhi€ém dbc hoa chat, phong
chOng bui, phong chdng chdy nd

- C6 y thlc tu gidc, tinh ky Iudt cao, tinh than trach nhi€m trong cong
viéc
NOi dung chinh:

. Phong chéng nhi€ém ddc hoa chat.

Muc tiéu:Hiéu dugc tic hai cUa cdc loai héa chdt va cdch phong
tranh chiing.

- Chat dbc cong nghiép 1a nhlng chat dung trong san xudt, khi xam
nhdp vao cO th€é du chi mOt lugng nhd ciing giy nén tinh trang bénh ly.
Bénh do chat ddc gy ra trong sdn xudt goi 1a nhiém ddc nghé nghiép.

- Anh huéng cUa chat ddc dbi vdi co thé ngudi lao ddng 1a do hai
y€u t0 quyét dinh:

> Ngoai t0 do tic hai cla chat d0c.

> NOi t0 do trang thdi cUa cO thé.



- Tuy theo hai yéu t6 nay ma mlc d0 tic dung c6 khic nhau. Khi
nOng d0 vugt qua mUc gidi han cho phép, slic dé khang cla cO thé
yé€u, chat doc sé giy ra nhiém dOc nghé nghiép. nOng d6 chat ddc cao,
tuy thOi gian ti€p xidc khong 1du va cO th€ luén manh khoe van bi
nhiém dOc cap tinh, thdm chi c6 thé chét.

1.1 Tac hai cGa héa chat déi v6i stic khde cla con nguoi.

- Trong nhitng nim gan diy, van dé dudgc quan tim ngay cang nhi€u
dé6 1a syt dnh hudng cla héa chat dén slc khde con nguoi, dac biét 1a
ngUdi lao déng.

- Nhi€u héa chat di tUng duQc coi 1a an toan nhung nay di dugc xdc
dinh 12 c6 lién quan dén bénh tat, tU man nga nhe dén suy yéu slc
khOe 1au dai va gdy ung thu.

- Theo tinh chat tic dOng cUa héa chat trén cO th€ con ngUdi c6 thé
phan loai theo cac nhom sau:

+ Nhom 1: Chat gy bOng da, kich thich niém mac, nhu axit dac, kiém
ddc hay loang (vdi t6i, NH; , ...). Néu bij triing dOc nhe thi dung nudc 13 doi
rlfa ngay. Chid ¥ bOng ndng c6 th€é giy chodng, mé man, néu tring mat ¢
thé& bi mu.

+ Nhom 2: Céc chat kich thich dudng hoé hdp va ph€ qudn: hai Cl, NH3,
S0O3, NO, SO2, hdi flo, hi crdm vv... Cdc chat gy phii phdi: NO2 , NO3,
cdc chat nay thudng 13 sdn phdm hoi d0t chdy & nhiét d6 trén 800 OC.

+ Nhém 3: Céc chat giy ngat do 1am lodng khong khi, nhu: CO2, C2H5 ,
CH4 , N2, CO...

+ Nhom 4: Cac chat dOc d6i v&i hé than kinh, nhu céc loai hydro cacbua,
céac loai ruQu, xang, H2S , CS2, vv...

+ Nhom 5: Céc chat gay dOc vGi cO quan ndi tang, nhu hydro cacbon,
clorua metyl, bromua metyl vv...Chat giy tOn thuong cho hé tao madu:
benzen, phénon. C4c kim loai va 4 kim dOc nhu chi, thuy ngin, mangan, hgp
chat acsen, v.v...

1.1.1 dudng xam nhdp cUa héa chat.

- Theo dudng hé hdp: cic chat dOc & thé khi , th€ hoi, bui déu cé thé
xam nhdp qua duOng hd hap, xAm nhap qua cdc ph& quan, phé€ bao di
thang vao mdu dén khap co thé giy ra nhiém dic

- DUOng tiéu héa: Thudng do #n ubng, hit thuOc trong khi 1am viéc.

- Cdc chét dbc tham qua da: ChU y€u la cac chat hoa tan trong nudc,
tham qua da di vao mdu nhu axit, kiém va cdc dung moi
1.1.2 Chuy@n héa, tich chtta va dao thai.



- Chuyén héa: céc chat dbc trong cO th€ tham gia vao cdc qud trinh
sinh héa phUc tap trong cic t0 chlc cla cO th€ va sé chiu cic bi€n d0i
nhu phdn Ung oxi héa kh(r , thQy phan,.. phdn 18n bi€n thanh chat it
d6c hoac hoan toan khong dOc. trong hoa trinh nay gan, than cd vai trd
rat quan trong, d6 1a nhitng cO quan tham gia gidi d0c. Tuy nhién con
phu thudc vao loai, li€u lugng va thdi gian ti€p xtdc ma cé th€ dan tGi
hUy hoai md gan, d€ 1ai hdu qud x0 gan va gidm chlc ning gan ( céc
dung moi nhu alcol, tetraclorua,..).

Tich chUa chdt dOc: C6 mOt sO héa chat khong giy tiac dung dOc
ngay khi xdm nhdp vao cO th€, ma né tich chlra & mdt sO co quan dudi
dang cic hop chat khong dOc nhu chi , flo tap trung vao trong xUong,..
hodc lang ddng vao trong gan, thdn. P&n mOt lic nao d6 dudi dnh cla
nOi ngoai mdi trudng tic dOng cdc chat nay dugc huy dOng mot cich
nhanh chéng dua vao mau gay nhiém ddc.

Dao thadi chdt dGc: Chat dOc héa hoc hodc san phdm chuyén héa
sinh hoc ¢6 thé dudc dua ra ngoai cO th€ bang dudng ph6i, than, rudt
va cdc tuy€n n0i tiét.

1.1.3 Mot sd chat ddc va nhiém ddc nghé nghi€p thudng gap.
Nhiém dbc chi :

Nhi€ém dbc chi c¢6 th€ xdy ra khi in &n, khi 1am ac quy, ... Chi con c6 thé
xudt hién dudi dang Pb(C,Hs), , hodc Pb(CH.), pha vao xing d€ chOng
kich n@, song chi c6 th€ xam nhdp cO th€ qua duOng h6 hap, duOng da (rat
dé tham qua 16p m& dudi da). VGi nbng dd céc chat nay khodng 0,182
[ml/lit khong khi] thi ¢6 th€ 1am cho stic vat thi nghi€m chét sau 18 gi0.

Téc hai cUa chi (Pb) 1a 1am r6i loan vi€éc tao mau, 1am roi loan tiéu hod
va lam suy hé than kinh, viém than, dau bung chi, th€ trang suy sup.

Nhi€ém dOc chi mén tinh c6 th€ gdy mét mai, it ngU, dn kém, nhic dau,
dau cO xUong, tdo bén, 3 th€ ndng cé th€ 1iét cic chi, gy tai bi€n mach
mau n3o, thi€u mdu ph4 hoai tuy xuong.

Nhiém dbc thuy ngan:

Thuy ngan (Hg) diing trong cong nghi€p ché€ tao muli thuy ngan, lam
thubc giun, thudc 1gi ti€u, thudc trir sdu, thAm nhdp vao co thé bang dudng
ho hap, duGng tiéu hod va duOng da.

ThuOng gy ra nhiém ddc mén tinh: gdy viém 10i, viém miéng, loét niém
mac,viém hong, run tay, gy bénh Parkinson, buOn ngl, kém nh&, mat tri
nhd, r6i loan than kinh thuc vat.

Nhiém dbc acsen:.
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Cic chat acsen nhU As,O; dung 1am thuOc diét chudt; AsCl; d€ sdn xudt
d6 gOm; As,Os ding trong san xudt thuy tinh, bdo quan g0, diét c0, diét
nam.

Chiing c6 th€ gy ra:

Nhi€ém ddc cap tinh: dau bung, ndn, viém than,viém than kinh ngoai
bién, suy tuy, c0 tim bi tOn thuong va cé th€ giy chét ngudi.

Nhiém dOc mén tinh: giy viém da mat, viém mang két hQp, viém mii
kich thich, thUng vach ngin mii, viém da th€ cham, day sUng va sam da,
giy bénh dOng mach vanh, thi€u m4u, gan to, X0 gan, ung thU' gan va ung
thu da.

Nhiém dbc crom:

Gay loét da, loét mac miii, thUing vach ngin miii, kich thich hd hdp gay ho,
co that phé quadn va ung thu phoi.

Nhiém dbc mdng gan:

Gay r0i loan tim than va van dOng, n6i khé va dang di that thudng, thao
cubng va chlng parkinson, r®i loan than kinh thuc vat, gy bénh viém

ph0i, viém gan, viém than.

Cdcbon éxit (CO):

Cacbon 6xid 13 th(t hoi khong mau, khong mui, khong vi. Rat dé c6 trong
c4c phan xudng dic, rén, nhiét luyén, va c6 cd trong khi thdi & td hodc
dOng co dot trong.

CO giy ngat thG, hodc 1am dau dau, U tai ; & dang nhe sé giy dau dau u
tai dai déng, sdt can, mé&t mOi, chdng mat, bubn nodn, khi bj tring d0c nang
c6 th€ bj ngat xiu ngay, c6 th€ chét.

Benzen (C6H6):

Benzen c6 trong cac dung mdi hoa tan dau, m0, son, keo dén, trong xang 0

to,... Benzen gy ching thi€u mau, chdy mau ring 1gi, khi bi nhiém ndng
c6 th€ bj suy tuy, nhiém tring huy&t, nhiém ddc cap c6 thé gy cho hé
than kinh trung Uong bi kich thich qua mUc.

Xianua (CN):

Xianua xudt hién dudi dang hop chat véi NaCN khi thadm cécbon va
tham nito. Pay 1a chat rdt dOc. Néu hit phdi hoi NaCN & liéu lugng
0,06[g] c6 th€ bj chét ngat. Néu ngd dOc xianua thi xudt hién cdc chlng rat
¢B, chdy nudc bot, dau dau tlic nguc, ddi dat, ia chdy, ... Khi bj ngd ddc
xianua phdi dua di cap clru ngay.

Axit cromic (H,CrQy):
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Loai nay thudng gdp khi ma crém cho cdc dO trang sUc, ma bdo vé céc
chi ti€t mdy. HOi axid cromic 1am rach niém mac giy viém phé qudn, viém
da.

HOi oxit nit0 (NO,):

Chiing c6 nhi€u trong cdc Ong khéi cdc 10 phdn xa, trong khiu nhiét
luyén tham than, trong khi x3 dOng cO diezel va trong khi han di€én. Hoi
lam d6 mat, rit mat, gy viém ph€ qudn, té 1iét than kinh, hon mé. Khi han
dién c6 thé cdc cdc hoi dOc va bui dbc :FeO, Fe,0;,
S10, , MnO, , ZnO, CuO, ...

1.2. Phuong phap phong chéng nhiém ddc héa chat.

- bam bao an toan héa chat- kY thudt phong nglra nhiém ddc héa chat

trong sdn xudt ciing 1a gidi phap ddc bi€t quan trong bdi diy 1a mOt trong

nh(rng nguy cO 18n trong sdn xudt hién nay. Bién phdp tOt nhat va chU
dOng nhat 12 loai bo cdc héa chat ddc hai dang s& dung bang céch thay doi
cong nghé hodc thay thé héa chét c6 dbc tinh cao hon bang héa chat it dbc
hon. Ti€p d6 1a cach ly, che chdn va st dung céc bién phap bdo vé nguoi
lao dOng. MOt trong nhilng bi€n phédp quan trong 1a thong tin cho ngudi lao
dOng day du tinh chat, mUc dd dOc hai, bi€n phap phong tranh cla céc loai
héa chdt ma ho ti€p xiic trong qu4 trinh sdn xuat.

Trong thOi gian qua, d4 c6 mOt sO nghién cUu dugc Ung dung nhu phi€u
an toan héa chat dung d€ canh cdo mlc dd nguy hi€m cla héa chat va
huéng dan an toan khi st dung bdo quan moi loai héa chat dac trung. Hay
thi€t bi cap khi dOc c6 khd ning chOng dn mon va On dinh, thi€t bi x{ 1y
bui, x(r 1y hoi khi d6c di dOng, hé thdng xU 1y khi thdi tai xudng pha ché
thuOc thuc vat, hé théng x( 1y mui tai Cong ty SOn TOng hgp, Ong phit
hién nhanh cdc héa chat ddc trong moi truOng va Phong thi nghiém d4nh
gid cac nguy cO giy chdy nG do héa chat dOc hai giy ra trong sdn xudt.
Héa chat ciing c6 th€ gdy 6 nhiém mdi truOng, dnh hudng xdu dén slrc
kh@e con ngudi va pha hly moi truOng sinh théi... Van dé bdo ddm an
toan, bao vé sUc khde cla ngudi lao ddng va moi truOng, tranh dnh hudng
nguy hai trong viéc s dung héa chat ngay cang duQc quan tim rOng réi.

Bién phdp tOt nhat trong vi€c ngin chdn cdc rli ro phét sinh tlr viée st
dung cdc héa chat nguy hi€m Ia loai trlr khdi méi truOng 1am viéc nhing
héa chat d6. Tuy nhién, di€u nay khong phdi ludn thuc hién dugc. biéu
quan trong ti€p theo 1a cdch ly nguOn phit sinh cdc héa chat nguy hi€m,
hodc ting thém céc thiét bi thong gi6 va dung phudng ti€n bdo vé ca nhan.
1.2.1 Bién phap ky thuat:



12

- Nguyén tac tha nhat: Loai bo cdc chat hodc cdc qud trinh dOc hai, nguy
hi€m hodc thay thé ching bang cdc chat hodc cic qué trinh khdc it nguy
hi€m hon hodc khong con nguy hi€m n{ra.

Céch tOt nhat d€ ngin nglra hodc gidm thi€u tic hai cla héa chat d0c hai
d€n con ngU0i va moi trudng la tranh s& dung cdc héa chat dOc hai néu cé
san nhi€u chat thay th€ it dOc hai, it nguy hi€m hon. Viéc 1ua chon céc
héa chat phadi dugc ti€n hanh ngay tU giai doan thi€t k& hodc 1ap k& hoach
san xuat.

Sau day 1a mOt vai thi du cUa viéc Ung dung nguyén tac ny:

Thay th€ cdc héa ch@t nguy hiém: nhu s dung son hodc keo tan trong
nudc thay th€ cho son hodc keo tan trong dung moi h{tu c0; hodc dung
triclometan 1am tdc nhan tay nhOn thay cho triclo-etylen va ding nhiing héa
chat c¢6 di€m bOc chdy cao thay th€ nhitng héa chat cé di€m bOc chdy thap.
Thay thé€ quy trinh: Thay thé€ vi€éc son phun bang phuong phdp son tinh
dién hodc sOn nhiing. Ap dung phuong phép nap nguyén li€u béng may
thay cho vi€éc nap nguyén liéu thU cong.

- Nguyén tac tht hai: Cich ly ngudn phit sinh héa chat nguy hi€m v&i
ngUdi lao ddng bang cdc khodng cach an toan hodc che chan ngubn héa
chat nguy hi€ém nham ngin cich moi nguy c0 lién quan t&i héa chat dbi voi
ngU0i lao dOng.

MOt qua trinh sdn xudt 1y tudng 1a & d6 ngudi lao ddng dugc han ché
tGi mUc thap nhat moi co hdi ti€p xiic v6i hda chat. C6 thé dat dugc diéu
nay bang cdch bao che toan bd may méc, nhitng di€m phat sinh bui cla
bing chuyén hodc bao che qua trinh sdn xudt cdc chat dn mon d€ han ché
s lan tda hoi, khi dOc hai, nguy hi€m t&i mdi truOng 1am viéc.

Ciing c6 thé gidm su ti€p xiic v4i cac héa chat ddc hai bang viéc di
chuyén céc quy trinh va cong doan sdn xudt cic héa chat nay tdi vi tri an
toan, cdch xa ngudi lao dOng trong nha mdy hodc x4y tudng cdch ly chiing
ra khOi qué trinh sdn xudt c6 di€u kién 1am viéc binh thudng khéc, chang
han nhu cich ly qud trinh phun son véi cic qué trinh sdn xudt khéc trong
nha mdy bang cic blc tudng hodc rio chan... Bén canh d6, can phdi cich
ly héa chat dé chay n6 vGi cdc ngubn nhiét, nhu thudc nd phai dugc dat
Xxa cac may mai, may cUa...

- Nguyén tac thtt ba: SI dung hé thdng thong gié thich hgp d€ di chuyén
hodc lam gidm nbng d6 ddc hai trong khong khi chang han nhu khéi, khi,
bui...
Trong truOng hop héa chat dé bay hoi, viéc thong gié dugc xem nhu
1a mOt hinh thic ki€m soét tOt nhat sau vi€c thay thé hodc bao che. NhO
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cdc thi€t bj thong gié thich hgp, ngudi ta c6 th€ ngin khong cho bui, hoi,
khi d0c thoat ra tU qua trinh sdn xudt xaAm nhap vao khu vuc hit thd cla
ngU0i lao dOng va chuyén chiing bang cdc Ong dan tGi bd phan xUr 1y nhu:
thiét bj 1ang, thi€t bj 10c tinh dién... d€ kh(r ddc trudc khi thai ra ngoai
moi truOng.

Tuy thuOc vao hoan cdnh cu th€ ma ngU0i ta c6 thé bo tri hé thOng
thong gi6 cUc b0 ngay tai noi phit sinh hoi, khi ddc hay hé thOng thong gié
chung cho toan nhi mdy hodc dp dung két hgp cd hai hé thOng. Can Iuu y
rang: d€ hé thOng thong gié hoat ddng c6 hiu quad, ching phai dugc bao
dudng thulOng xuyén.

- Nguyén tac thi tu: Trang bj phuong tién bdo vé cd nhin cho ngudi lao
dOng nham ngin ngtra vi€c ti€p xic truc ti€p vGi héa chat.

Phan 16n cdc nguy cO tU s& dung héa chat c6 thé ki€m sodt dugc
bang cic bién phdp k¥ thudt k€ trén. Nhung trong truOng hgp cic bién
phéap d6 chua loai trlr hét dugc cac mOi hi€m nguy thi ngudi lao dOng phai
dudgc trang bi phuong ti€n bdo v€ cd nhan. Phuong tién nay chi gép phan
1am sach khong khi bi nhiém héa chat ddc hai truGe khi vio cd thé chif né
khong 1am gidm hodc kh(r chat dOc c6 trong moi truOng chung quanh.

Do d6, khi st dung cdc phuong tién bdo vé da hu hdng hodc khong
ding chlng loai c6 nghia 1a ta van ti€p xic truc ti€p véi héa chat nguy
hi€m. Vi vay, khéng dugc coi phuong tién bdo vé cd nhin 12 bién phap
dau tién d€ kiém sodt nyU ro ma chi dudgc coi 1 bién phdp ho trg thém cho
cdc bién phdp ki€m sodt kY thudt. V&i cic nguy cO chdy, nG thi thuc su
chua c6 trang thi€t bi nao bdo ddm an toan cho ngudi lao ddng.

1.2.2 S& dung dung cu phong hO ca nhan.

- Mat na phong ddc: thuGng dudgc 4p dung cho nhrng noi phai ti€n hanh
ki€m sodt tam thdi trudc khi ti€n hanh cic bi€én phdp ki€m sodt kY thudt
hodc nhitng ndi khong thuc hién dugc nhing ki€m tra vé k¥ thudt hodc
trong truOng hgp khan cap.

- Bdo vé mdt: T6n thuong vé mat c6 thé do bi bui, cic hat kim loai, d4
mau, thUy tinh, than... c4c chat 16ng dOc ban vio mat; bj hai, khi ddc xong
1én mat va ciing c6 th€ do bi cdc tia blc xa nhiét, tia hOng ngoai, tia t(r
ngoai... chi€u vao mat. D€ ngin nglra cdc tai nan va bénh vé mat cé thé
st dung céc loai kinh an toan, cic loai mat na cdm tay hodc mi mat na
lién vGi dau. .. tuy tUng truGng hgp cu thé.

- Quan do, gdng tay, giay Ung (hinh 1.1): MOt di€u can phdi hét sUc 1uu
y 1a vat liéu 1am nhiing trang thi€t bi nay phai c6 kha niing chOng dugc céc
héa chat tuong Ung.
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Hinh 1.1

1.2.3 Bién phap y té:
XU 1y chat thai trudc khi d6 ra ngoai.

Hinh 1.2
C6 k€& hoach ki€m tra sUc kho€ dinh kY cho ngudi lao dOng ti€p xic vGi
cdc chat dOc c6 hai, c6 ché dd boi duGng hop 1y.
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Hinh 1.3
1.2.4 Cap clru.
- Pua ngay nan nhan ra khoi noi nhiém ddc, thay bo quan 4o, U &m cho
nan nhan.
- Cho ngay thuOc trg@ tim, trg hd hap hodc hoé hap nhan tao.
- R{ra da bang nudc xa phdng noi bj tham chat ddc.
- Pua nan nhian dén ngay bénh vién hodc tram x4 gan nhat d€ c6 dd
di€u ki€én xUr 1y cho nan nhan.
2. Phong chOng bui trong san xuat.
Muc tiéu: biét dugc tdic hai cUa buUi va cdch phong chbng ciing nhu
bién phdp ngdn nglra bui xam nhdp vao cO thé con nguoi.

2.1 Tac hai cUa bui 1én co th€ con nguoi.
2.1.1 Pinh nghia:

Bui 12 tap hop nhiéu hat, cé kich thudc nho bé, tOn tai trong khong
khi duGi dang bui bay, bui 1ang dong...

Bui bay c6 kich thudc tUr 0,001 — 10um bao gbm tro, khéi va nhitng
tap chat ran dugc nghi€én nhd. Bui nay thudng gy tOn that ndng cho
dudng ho hap, nhat 12 bénh ph6i nhiém bui thach anh...

Bui lang c6 kich thuGc 16n hon 10um, thudng rdi nhanh xudng dat.
bui nay thuOng giy tic hai cho da va mat, gdy nhiém trung, giy di
Ung...

2.1.2 Phan loai bui.
2.1.2.1 Theo nguén géc duoc phan ra nhu:

Bui h(tu co , bui thuc vat (g0, bdong ), bui dbng vat (1ong, len,
téc...),bui nhan tao ( nhua héa hOc, cao su,...), bui v6 cO nhU bui
khoéang chat ( thach anh), bui kim loai ( sét, nhom , dﬁng, chi,...)
2.1.2.2 Theo kich thudc: bui 16n hon 10um 1a bui thuc su, bui tur 0,1 —
10um nhu xuong mi, dudi 0,1um nhu bui khoi.
2.1.2.3 Theo tac hai cla bui phan ra.

- Bui gdy nhiém dbc¢ chung ( chi, thUy ngén, benzen )

- Bui giy di Ung viém mii, hen, nG0i ban,... ( bui bong gai,phan héa
hoc, mOt s6 tinh dau go,..).

- Bui gay nhiém trung ( 1ong ,len, tdc,..).

- BUi giy x0 héa phGi ( thach anh, bui amiing,...)

- Bui gay ra nhiing tic hai vé& mat ky thudt nhu:

B4m vao mdy méc thi€t bi 1am cho mdy méc thiét bi chéng mon.
Bam vao cic O truc 1am ting ma sat.
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Bdm vao cdc mach ddng co dién giy hién tugng dodn mach va c6
th€ 1am chdy dng co dién.
2.1.3 Tinh chat 1y héa cQa bui.
2.1.3.1 DO phan tan:

La trang thai cUa bui trong khong khi phu thuQc vao trong Iugng hat
bui va slc can cUa khong khi. Hat bui cang 18n cang d€ rai tu do, hat
cang min r0i chdm va hat nhé hon 0,1um thi chuyén dOng trong khong
khi. Nh{rng hat bui min gay hai cho ph&i nhi€u hon.
2.1.3.2 Su nhiém dié€n cQa bui:

Dudi tic cla mot dién truOng manh cdc hat bui bj nhiém dién va sé
bi cuc cla dién truOng hit v&i van tdc khic nhau tuy thuQc kich thudc
cUa hat bui. tinh chat nay cla bui dugc Ung dung d€ 1oc bui bang
dién.
2.1.3.3 Tinh chay né cQa bui:

Céc hat bui cang nhd min dién tich ti€p xidc vOi oxy cang 18n, hoat
tinh héa hoc cang manh, dé bdc chdy trong khong khi.

Vi du: b0t sat, bOt cacbon, bOt coban, bong vai cé thé tu bOc chdy
trong khong khi (N€u c6 mOi 1(ra nhu tia 1{ta di€n, c4c loai dén khong c6
bdo vé lai cang nguy hi€m hon)
2.1.3.4 Tinh 13ng tr&m nhiét cla bui:

Cho mOt luOng khéi di qua mOt Ong dan tU ving néng sang viing lanh
hon, phan 16n khéi bj 1ang trén bé mat 6ng lanh, hién tugng nay 1a do
cdc phan t& khi gidm vén tdc tUr ving néng sang ving lanh. Sy lang
trdm cUa bui dugc Ung dung d€ 10c¢ bui.

2.1.4 Tac hai cla bui 1én co thé con ngudi.

Bui giy nhi€u tic hai cho con ngudi va trudc hét 1a dudng ho hap,
bénh ngoai da, bénh duOng tiéu héa,...Khi chiing ta thd nhd cé 16ng miii
va mang niém dich cla dudng hé hdp ma nhlrng hat bui c6 kich thudc
16n hon 5um bi gilt 1ai & héc miii tdi 90%. Céac hat bui nhd hon theo
khong khi vao tdn ph€ nang gy ra mOt sO bénh bui phGi va cdc bénh
khéc.

- b0i v&i b0 mdy hd hap: vi bui thudng bay 10 1{ing trong khong khi
nén tdc hai 1én dudng hd hap la chU y€u. Bui trong khong khi cang
nhi€u thi bui vao trong ph6i cang nhi€u. Bui c¢6 th€ giy ra viém mii,
viém khi ph€ qudn, giy ra cic loai b&nh bui phGi nhu bénh bui silic
(bui ¢6 chlra SiO2 trong voi, ximing, ...), bénh bui than (bui than),
bénh bui nhom (bui nhom).
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- Chan thuong mat: Bui bam vao mat gdy ra cidc bénh vé mat nhu
viém mang ti€p hop, viém gidc mac. Néu bui nhiém siéu vi tring mat
hOt s& gay bénh mat hot. Bui kim loai ¢6 canh sac nhon khi bam vao
mat 1am x4y x4t hodc thUng gidc mac, 1am gidm thi luc cla mat. Néu 1a
bui vdi khi ban vao mat gdy bOng mat.

- Bénh & dudng tiéu héa: Bui vio mi€ng giy viém IQi va sau ring.
Céc loai bui hat to néu sac nhon gay ra xay xat niéem mac da day, viém
loét hodc giy r0i loan tiéu hod.

- P6i v6i tai: BUi bdm vao cdc Ong tai giy viém, n€u vio Ong tai
nhi€u qua lam tac Ong tai.

- PGi v4i da va niém mac: Bui bam vao da 1am sung 10 chin 16ng dan
dén bénh viém da, con bidm vio niém mac giy ra viém niém mac.
Pac biét c6 mOt sO loai bui nhu len da, nhua dudng con c6 thé giy dj
Ung da.

- PGi v4i toan than: N&u bj nhiém céc loai bui ddc nhu hod chat,
chi,thu§/ ngan, thach tin, ... khi vao cO thé, bui dugc hoa tan vao mau
gdy nhiém ddc cho toan c0 thé.

2.2 Cac bién phap phong chéng bui
2.2.1 Bién phap ky thuat:

- Phuong phdp chU y€u d€ phong bui trong cdng tic xay, nghién,
sang, b&c d& céc loai vat 1liéu hat rdi hodc dé sinh bui 1a co gidi hod
qud trinh sdn xudt d€ cong nhan it ti€p xic vGi bui. Che ddy cic bd
phdn mdy phdt sinh nhi€u bui bang vO che, tUt d6 dat Ong hit thai bui
ra ngoai.

- Diing cdc bién phdp quan trong d€ kh(r bui bang co khi va dién
nhu bubng 1ang bui bang phuong phdp ly tdm, 10c bui bang dién, khir
bui bang mdy siéu 4m, dung cdc loai 1udi 10c bui bang phuong phap
ion hod t6ng hop.

- Ap dung céc bién phdp v€ san xudt udt hodc sdn xudt trong khong
khi &m né€u diéu kién cho phép hodc c6 thé thay dGi k¥ thudt trong thi
cong.

Vi du: Thay dGi phudng phdp cong ngh€ nhU trong xUdng diic lam
sach bang nudc thay 1am sach bang cét, ding phuong phip UGt thay
cho phuong phép kho trong cong nghi€p san xudt xi ming.

— SU dung hé thOng thong gi6é tU nhién va nhan tao, rit bdt d0 dam
ddc cUa bui trong khong khi bang cdc hé théng hit bui, hit bui cuc bd
tric ti€p ttr chd bui dudc tao ra.
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- ThuGng xuyén lam tOng vé sinh ndi 1am viéc d€ gidm trong 1UQng
bui dy tr{f trong moi trudng sdn xuat.
2.2.2 Bién phap vé t6 chirc:

- BO tri cdc xi nghi€p, xuéng gia cong, ... phdt ra nhi€u bui, xa céc
ving din cU, cic khu vuc nha . Cong trinh nha in, nha tré déu phai bo
tri xa nOi sdn xudt phat sinh ra bui.

- Pudng van chuyén cic nguyén vat li€u, ban thanh phdm, thanh
phd@m mang bui phdi b tri riéng biét d€ tranh tinh trang tung bui vao
mdi truOng sdn xudt néi chung va 3 cac khu vuc gian ti€p. TG chlc tot
tudi &m mat dudng khi trdi ndng gié, hanh kho.

2.2.3 Trang bi phong hO c4 nhén:

- Trang bi quan 4o cong tic phong bui khong cho bui 10t qua d€ phong
ngUra cho cdng nhan lam viéc & nhlng ndi nhi€u bui, dac biét doi
v0i bui dOc.

- Dung khau trang, mat na ho hap, binh thd, kinh deo mat d€ bao vé
mat, mii, miéng.

2.2.4 Bién phap y t€ va vé sinh ca nhan.

- O trén cong trudng va trong nha mdy phdi c6 d0 nha tdm, noi rla
cho cong nhan. Sau khi 1am viéc cong nhan phdi tam gidt sach sé&, thay
quan 4o.

- Cam 4n ulOng, hit thudc 14 nCi sdn xuat.

- Khong tuyén dung ngudi cé bénh man tinh vé dudng hd hap lam
viéc & nhirng noi nhi€u bui. Nhitng cong nhan ti€p xic vGi bui thudng
xuyén dugQc khdm sUc kho€ dinh ky d€ phat hién kip thdi nhiing
ngudi bj bénh do nhiém bui.

- Phai dinh ky ki€m ta ham lugng bui & mdi truGng sdn xudt, n€u
thdy qué tiéu chudn cho phép phdi tim moi bién phdp lam gidm ham
lugng bui.

- TG chlrc ca kip va bO tri gi0 gidc lao ddng, C6 ché dd #n ubng, nghi
ngdi hgp ly d€ ting cudng sUc khoé.

- Phai t6 chlc kham tuy€n cong nhan va ngudi lao dOng & cic ham
mO va cdc nganh cong nghiép nhi€u bui. POi v&i cdng nhan lam viéc
nh(ng ndGi bui ¢c6 ham 1ugng silic tU do cao hay phun cat ddnh béng, 1am
sach, xay khodng sdn, phdi kham dinh ky 6 thang/lan. Nhitng truOng
hgp nghi ngd, dé nghi chup phim phGi 30 x 40 cm.

- Trang bi 40 quan bdo h0 lao dOng, mat na 10c bui nhung phdi nhe,
hit thd dé dang, tranh cQ xat. Vat liéu lam mat na khong giy kich thich
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da, khong gy di Ung., khdu trang loai c6 th€ ngin dugc bui theo yéu
cau vé sinh.
3. Phong chOng chay né.
Muc tiéu: hi€u dugc nhitng nguyén nhan gay ra chdy n0, cdc bién phdp
phong va chla chdy khi cé su cO xay ra..
Khdi niém: Qua trinh chdy 1a phan Ung héa hoc kém theo hién tugng
t@a nhiét 18n va phat sang. Theo quan di€m nay qud trinh chdy thuc chat
12 mOt qud trinh 6xy héa kh(r. C4c chat chdy déng vai tro cla chat khir,
con chat dxy héa thi tiy phdn Ung c6 th€ khic nhau.Theo quan di€m
hién dai thi qud trinh chdy 12 qua trinh hoa ly phUc tap,trong dé xdy ra
c4dc phdn Ung hoa hoc kém theo hién tugng tod nhiét va phét sdng. Nhu
vay qud trinh chdy gOm hai qu trinh cO bdn 12 qu4 trinh héa hoc va qud
trinh vat 1y. Qu4 trinh héa hoc 1a cdc phdn Ung héa hoc gilra chat chdy
va chat 6xy héa. Qua trinh vat 1y 14 qud trinh khuéch tan khi va qua trinh
truy€n nhiét tr gilta ving dang chdy ra ngoai. Pinh nghia trén c6 nhiing
Ung dung rét thuc t& trong k¥ thudt phong chdng chdy, n6. Chang han
khi ¢6 ddm chdy, muOn han ché tOc d0 qud trinh chdy d€ tién tdi dap
tat hoan toan ddm chdy, ta c6 thé s dung hai nguyén tac

+ Han ché€ tOc d0 cap khong khi viao phdn Ung chdy.

+ Gidi tda nhanh nguOn nhiét tU viing chdy ra ngoai.

Nhu vay chdy chi xdy ra khi ¢6 3 y€u t0: chat chdy (than, g0, tre,
n(a,xing, dau, khi métan, hydrd, ...), 6xy trong khong khi (> 14-15% )
va nguOn nhiét thich Ung (ngon 1(ra, thudc 14 hit d&, chap dién, ...).

3.1 Céc nguyén nhan giy ra chay no:
- Ca thd phOn ra nh+ng nguy2n nh©n chYnh sau ®0Oy :

Lap rdp khong ding, hu hdng, s& dung qu4 tai cdc thiét bj dién giy
ra sU' cO trong mang di€n, thiét b dién,...

Su hu hdng cic thiét bi c6 tinh chat c0 khi va suU' vi pham qu4 trinh kY
thudt, vi pham di€u 1&€ phong hod trong qu4 trinh sdn xuat.

Khong than trong va coi thuOng khi dung 10ra, khong than trong khi
han,...
BOc chdy va tu bOc chdy clla mOt sO vat 1iu khi du tr(t, bdo quan
khong ding (do k€t qud cla tic dung hod hoc...).

Do bi sét ddnh khi khong c6 cOt thu 16i hodc thu 16i bi hdng.

Céc nguyén nhan khdc nhu: theo ddi kY thudt trong qua trinh san xudt
khong day dd; khong trong nom cdc tram phat dién, mdy kéo, cidc dOng cO
chay xing va cdc mdy méc khéc; tang tr(f bdo quan nhién liéu khong diing.
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Tém lai trén céc coOng truOng, trong sinh hoat, trong cdc nha cong
cOng, trong sdn xudt c6 th€ cé nhi€u nguyén nhin gy ra chdy. Phong
ngUa chdy 1a c6 lién quan nhi€u tGi viéc tuin theo cidc di€u kién an toan
khi thi€t k&, xay dung va s dung cdc cong trinh nha cla trén cong
trudng va trong san xudt.

% Nhitng dim chdy thuOng xdy ra do cdc tru0ng hQp sau:
3.1.1 Khong than trong khi dung 1tra:

Nguyén nhéan chdy do diing 1Ua khéng c8n thén gOm:

BO tri diy chuy€n sdn xudt c¢6 10ta nhu han dién, han hoi, 1o dot, 10
sdy, 10 nung... 3 moi trudng khong an toan chay ( n6) hodc & gan n0i
c6 vat liéu ( chat) chdy dudi khodng c4ch an toan.

Diing 10ta d€ ki€m tra sy ro ri hoi khi chay hodc xem xét cic chat
18ng & trong thiét bi, duOng Ong binh ch(ra.

Ném vUt tan diém, tan thuOc 14 chdy vao n0i c6 vat li€u chdy hodc
noi cdm I0a. BO khong theo ddi cdc thi€t bi s& dung hoi d6t v&i ngon
10ra qud to 1am bOc tat 10ra ra chdy cdc vat dung xung quanh.

3.1.2 S dung, du trit, bao qudn nguyén nhién vat li€u khong diing
Nguyén nhan chdy cUa cdc yéu t0 trén bao gOm:

- Céc chat khi, 10ng chdy, cdc chat ran c6 khd niing tu chdy trong khdng khi
( phOt pho trang) khong chlta dung trong binh kin.

- X&p dat 1an 10n hodc qud gan nhau gilra cdc chat c6 kha ning giy phdn
Ung héa hoc t@a nhiét khi ti€p xdc.

- B0 tri, x&p dat c4c binh chlta ¢ gan nhing ndi c6 nhiét d0 cao ( b€p, 10 )
hodc phai ngoai nang to c6 thé gy no, chdy.

- Voi sOng d€ noi am udt, dOt bi néng 1én dén nhiét dd cao gy chdy cic
vat ti€p xic.

313 Chay xdy ra do dién

Nguyén nhdn chdy do dién chi€m ty 1€ khd cao trong sdn xudt va trong sinh
hoat, nhitng trudng hop chdy phd bién la:

- SUr dung thié€t bi dién qua tai: thi€t bi khong ding v&i di€n dp quy dinh,
chon tiét dién ddy dan, cu chi khong ding véi cong sudt phu tai, ngat
mach do chap dién. khi thi€t bi qua tdi, thi€t bi bi d0t qui néng 1am bOc
chdy hGn hQp chdy bén trong, chdy chat cich dién hodc chdy vat ti€p xiic.

- Do cdc mOi nbi day, o} cém, cau dao. .. tiép xuc kém, phat sinh tia 1Ura dién
gy chdy n0

- Khi s dung thiét bi di€n trong sinh hoat nhu b&p di€n, ban 13, que dun
nudc,... quén khong d€ y, dén khi cdc thi€t bj trén néng d6 lam chdy vo
thi€t bi va chdy lan sang céc vat ti€p xuc khac.
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3.1.4 chay xdy ra do ma sat, va dap
Nguyén nhéan chdy do khi thao tdc cat , tién , phay, bao, mai gitia, duc
d€o,... do ma sit va dap bi€n c0O ning thanh nhiét ning. Dung que han sat
cay nap thung xing giy phét sinh tia 1(ra 1am xing bOc chdy.
3.1.5 chay xdy ra do tinh dién
Tinh di€n c6 th€ phit sinh do dai chuyén ( ddy curoa ) ma sét 1én banh
quay, khi rét, van chuyén cdc chat 10ng khong dan dién trong cic thing v6i
nhau, duOng Ong bang kim loai bj cich ly vGi dat,.... D€ han ché tinh dién
ngUOi ta phdi dung cdc bi€n phap nhu 6t6 chd xdng hodc cic chat héa 16ng
dé€ chdy phai c6 day xich thd quét xudng dat.
3.1.6 Chay do sét danh
Sét danh vao céc cong trinh, nha clfa khong dugc bdo v€ chOng sét 1am
bOc chay n€u nhu nha 1am vat liéu chay hodc chdy vat li€u chra trong kho.
3.1.7 Chay xay ra do luu gitt, bdo quan cic chat cé kha ning tu chay
khong ding quy dinh
- Céc chat c6 ngubn gbc 12 thuc vat ( rom, mun cUa,..), ddu m& thuc vat,
ddc biét khi ching ngdm vao vat liéu xOp chdy dugc nhu vai, dé lau, cic
loai than bun, than da, mo hong, hQp chat kim loai hitu co, ph6t pho tréng,
... 1a c4c chat c6 kha niing chdy khi gdp di€u ki€n thich hgp.
- Céc chat chdy do ti€p xtc v&i nudc nhu kim 1aQi ki€ém ( natri, kali,..),
hydro sunfit natri, canxi cacbua,.. khi d6 s€ tao thanh nh(tng khi chdy.
- Céc chat héa hoc tu chdy khi trOn v&i nhau nhu cic chat oxy héa dudi
dang khi, 10ng va ran ( oxy nén, axit nitric, bari,...).
3.1.8 Chay xay ra do tan I&ta, dom Itra
Nguyén nhan chdy nay do tan 1(fa hodc d6m 1(fa ban vao tU c4c tram ning
lugng luu ddng, cidc phuong ti€n giao thong va tU cdc ddm chay 14n can.
3.1.9 Chay do cac nguyén nhan khac
Trong nhiing di€u kién thudn 10i nhu: con ngudi hit thuGc nem tin
thuOc ra moi trudng, ném cic ph€ thdi nhu manh chai,.. dudi tic ddng cla
4nh nang mat trdi chiing tao ra céc thau kinh, khi s& dung céc chat c6 men
va dG ra mdi trudng, trong qud trinh 1én men phat sinh nhiét d0 cao... dé 1a
nh{ng nguyén nhan rat d€ gay ra chay.
3.2. Céc bi€n phap phong chéng chay né
- NG thuOng c6 tinh c0 hQc va tao ra moi truOng 4p 1uc 16n 1am pha huy
nhi€u thi€t bi, cong trinh, ... xung quanh.
- Chay nha mdy, chdy chgQ, cdc nha kho,.. giy thiét hai v&€ ngudi va cla,
tai sdn cla nha nudc, doanh nghi€p va cla tU nhan. dnh hudng d€n an ninh
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trat tu va an toan xa hQi. Vi vay can phdi c6 bi€n phip phong chOng chdy,
nG mot cich hitu hiéu.

3.2.1 Bién phap hanh chinh, phap ly.

Di€u 1: Phap 1€nh phong chdy chita chay 4.10-1961 da quy dinh r5: “Viéc
phong chéy va chita chdy 13 nghia vu cUa mOi cdng dan” va “ trong cic cO
quan xi nghi€p, kho tang, cong triOng, ndng truOng, viéc PCCC la nghia vu
cUa toan th€ can bd vién chlc va trudc hét 1a trach nhi€m cla thU truéng
don vi ay”.

Ngay 31/5/1991 Chu tich HPBT (nay 1a Thd tudng chinh phl) da ra chi thi
v€ ting cuOng cong tic PCCC. biéu 192, 194 cla B luat hinh su nudc
CHXHCNVN quy dinh trdch nhi€m hinh s d&i v8i moQi hanh vi vi pham
ché d9, quy dinh vé PCCC.

3.2.2 Bién phap kY thudt.

Nguyén 1y phong chdy, n0 1a tich rdi ba yéu t0:

- Chat chdy, chat 6xy hod va mOi bat 1Ua, thi chdy nd khong thé xay ra
duaqc.

- Ha thép tdc d0 chay cUa vat liéu dang chdy dén mUc tOi thi€u va phan
t4n nhanh nhiét 1Ugng cla ddm chay ra ngoai.

PE thuc hién hai nguyén 1y nay trong thuc t€ c6 thé s dung cic gidi
phap khac nhau:
3.2.2.1. Chita chdy bang nudc:

Nudc c6 ty nhiét rat cao, khi bOc hai nudc c6 thé tich 16n gdp 1700 1an
thé tich ban dau. Nudc rat dé 13y, dé di€u khién va c6 nhi€u ngudn nudc.
Uu diém chita chdy bang nuéc:

C6 th€ dung nuGc d€ chira chdy cho cdc phan 16n céc chat chdy: chat
ran hay chat 10ng c¢6 ty trong 16n hon 1 hodc chat 1dng dé hoa tan vGi
nudc.

Khi tudi nuGc vao chd chdy, nubc s€ bao phU bé mat chdy hap thu
nhiét, ha thap nhiét d0 chat chdy dén mUc khong chdy dugc nlta. Nudc bi
néng s€ bOc hoi lam gidm lugng khi va hoi chdy trong viing chdy, 1am lodng
oxy trong khong khi, 1am c4ch ly khong khi vGi chat chdy, han ché qua trinh
0xy hod, do d6 1am dinh chi su chay.

Can chd ¥ rang:

Khi nhiét d6 ddm chdy da cao qua 1700°C thi khong duQc dung nudc
dé dap tat.

Khéng ding nuGc chlta chdy cdc chat 10ng dé chdy ma khong hoa tan
vGi nudc nhu xing, dau hoa,....

< Nhuoc diém chira chdy bang nudc:
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- Nudc 1a chat dan dién nén chira chdy & cic nha, cong trinh c6 dién rat
nguy hi€m, khong ding d€ ch(ra chdy céc thi€t bi dién.

- Nudc tic dung v4i K, Na, CaC, s€ tao ra sUc néng 16n va phan hod khi
chdy nén c6 th€ 1am cho dam chdy lan rOng thém.

- Nudc tic dung v6i acid H,SO, dadm ddc sinh ra nG.

- Khi chita chay bang nudc c6 th€ 1am hu hdng vat can chlta chdy nhu thu
vién, nha bdo tang,...

3.2.2.2. Chita chdy bang bot:

- Bot chira chdy la céc loai bot hod hoc hay bot khong khi, ¢é ty trong tur
0.1-0.26 chiu dudgc sUc néng. T4c dung chl y€u cla bot chita chdy 12 c4ch
ly h6n hQp chdy v3i viing chdy, ngoai ra c6 tac dung lam lanh.

- Bot 13 1 hdn hgp gbm c6 khi va chat 1dng. Bot khi tao ra & chat 18dng do
két qua cUa céc qué trinh hod hoc hodc hén hgp co hoc clia khong khi v6i
chat 1dng. Bot rat bén v&i nhiét nén chi can 1 18p mOng tU 7-10cm 1a c6
th€ dap tat ngay ddm chdy.

3.2.2.3. Chita chdy bang cdc chat khi tro:

C4c loai khi trd dung vao vi€c chita chay 1a N,, CO, va hai nudc. Cdc
chat ch(ra chdy nay dung dé ch{ra chdy dung tich vi khi hoa vao cic hoi khi
chdy ching s€ 1am gidm nOng dd 6xy trong khong khi, 18y di 1 1ugng nhiét
16n va dap tat phan 16n cic chat chdy rdn va 10ng (tdc dung pha lodng nOng
d0 va gidm nhiét).

3.2.2.4. Cdc dung cU chira chdy:
- Céc trang bi chira chay tai cho.
D6 1a cdc loai binh bot hod hQc, binh, bOm tay, cét, x€ng, thing, x6 dung
nudc, vv... Cac dung cU nay chi cé tdc dung ch(fa chdy ban dau va dudgc
trang bi rOng rdi cho céc cO quan, xi nghi€p, kho tang.
Bt chita chay. La chat cha chdy ran dung d€ chita chay kim loai,
cdc chat ran va chat 18ng
Binh chita chdy bot hod hoc:
VO binh 1am bang thép han chju dugc dp sudt 20kg/cm?, ¢6 dung tich 10
lit trong d6 chlra dung dich kiém Na,CO;v&i chat tao bot chiét tU gdc cay.
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Hinh 1.4

1. Than binh 2.Binh chUa H,SO, 5.LuGi hinh tru 6.Voi phun bot
3.Binh chla Aly(SO,); 4.Lo xo, 7.Tay cam 8.ChOGt dép 9.Dung
dich kiémNa,CO;

Trong than binh ¢6 2 binh thuy tinh: 1 binh ch(ta dung acid sulfuaric nOng
dd 65.5 d6, 1 binh chlra sulfat nhdm nbng dd 35 d0. MOi binh cé dung tich
khodng 0.45-1 lit. Trén than binh c6 voi phun d€ 1am cho bot phun ra ngoai.

< Binh chita chdy tetaccloruacacbon CCl,:

Hinh 1.5
1.Thdn binh 2.Binh nhG chlta CO; 6. Chét ddp 7.Mang bdo hiém

3.Nap 4. 6ng xiphong 5. Voi phun 8.T&m dém 9.Lo xo 10. Tay cam.
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- Binh ch(ra chdy loai nay c6 th€ tich nhd, chU y€u dung d€ chita chdy trén
o0to, dOng co dOt trong va thiét bi dién.
- Cau tao c6 nhiéu ki€u, thong thudng né 13 1 binh thép ch(ta khodng 2.5 lit
CCl,, bén trong c6 1 binh nhoé chlra CO.,.

% Binh chita chdy bang khi CO2 (lo@i OY-2):
- V& binh ch{fa chdy bang khi CO, 1am bang thép day chiu dugc dp sudt th(r
12 250kg/cm? Vi dp sudt 1am vi€c tdi da 1a 180kg/cm?. N€u qud dp sudt nay
van an toan s€ tU ddng m& ra d€ xa khi CO, ra ngoai.
- Binh ch{ra chdy loai nay c6 loa phun thuOng 1am bang chat céch dién dé
dé phong khi ch(ta chdy cham loa vao thi€t bi dién.
- Binh ch{fa chdy bang khi CO, khéng dung d€ chita chdy cic thiét bj dién,
nh{ing thi€t bi quy,... Khong dugc dung binh chlta chdy loai nay dé chira
chdy kim loai nhU c4c nitOrat, hQp

chat técmit,. ..

)
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Hinh 1.6
1.Thdn binh 2.6ng xiphéng 3.Van an toan 4.Tay cam
5.Ndp xody 6.6ng dan 7.Loa phun 8.Gid ké
% Voi réng chira chdy:
- Hé thOng voi rOng clu hod c6 tic dung tu dOng dap tat ngay ddm chdy
bang nudc khi né m&i xudt hién. Voi rong c6 2 loai: kin va hé.
Voi réng kin:
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- C6 nap ngoai 1am bang kim loai dé chdy, dat hudng vao d6i tugng can
bdo vé (cic thiét bj, cdc ndi dé chdy). Khi ¢6 ddm chdy, nap hop kim sé&
chdy ra va nudc sé tu ddng phun ra d€ dap tat ddm chdy. Nhiét d0 néng
chdy cUa hop kim, phu thuOc vao nhiét d6 1am viéc cla gian phong va l1ay
nhU sau:
PGi v6i phong c6 nhiét d6 dudi 40° 1a 72°.
D0i v&i phong c6 nhiét d tUr 40°-60° 1a 93°.
DGi v&i phong c6 nhiét dd dudi 60°-100° 1a 141°.
DGi v6i phong c6 nhi€t dO cao hon 100° 12 182°.

Voi réng ho:
-Khéng c6 ndp déy, mé nudc cé thé bang tay hodc tu ddng. Hé thOng voi
rOng hd d€ tao mang nudc bao vé cic noi sinh ra chdy.
4. Thong gi6 trong cong nghi€p
Muc tiéu: hi€u dugc tdm quan trong cUa thong gié cdc bién phdp thong

(0]
(0]
(0]
(0]

gio trong nha xUongxi nghiép.
4.1Tam quan trong cUa théng gi6 trong cong nghiép.

Mbi truOng khong khi c¢é tinh chat quyét dinh doi vGi viéc tao ra
camgidc dé chju, khong bi ngdt ngat, khong bi néng blc hay qud
lanh.Trong cdc nha mdy, xi nghi€p sdn xudt cong nghiép ngudn tda ddc
haichl y€u do cdc thi€t bi va qud trinh cong nghé tao ra. Moi triOng 1am
vi€cludn bi 6 nhi€m bdi cic hai 8m, bui ban, cic chat khi do ho hap thai ra
va baiti€t cUa con ngudi: CO2, NH3, hoi nudc,... Ngoai ra con cdc chat khi
khéc do qu4 trinh san xuat sinh ra nhu CO, NO, céc hai axit, bazo,.. .Thong
gi6 trong céc xi nghiép, cic nha mdy sdn xudt c¢6 2 nhi€m vy chinh nhu sau:
- Thong gi6 chOng néng: nham muc dich dua khong khi mat, kho rdo vionha
va day khong khi néng am ra ngoai, tao di€u ki€n vi khi hdu t0i uu.
Tainh{ng vi trf thao tic v&i cuOng dO cao, nhimg chd 1am vi€c gan ngudn
blc xacé nhiét dd cao, ngu0i ta bO tri nhitng hé thdng quat v&i van tOc
gi6 16n (2 — 5m/s) d€ 1am méat khong khi.

- Thong gi6é kh(r bui va hoi dOc: & nhitng n0i ¢6 t@a bui hodc hoi khi céhai,
can b0 tri hé théng hiit khong khi bi 6 nhiém d€ thai ra ngoai, dOng
thdidua khong khi sach tU bén ngoai va b 1ai phdn khong khi bi thai di.
Trudckhi thdi c6 th€ can phdi 10c hod kh(r hét cic chat dOc hai trong
khong khi détranh & nhiém khi quy€n xung quanh.

4.2 Phuong phap thong gié cong nghiép.

Dua vao nguyén nhin tao gié va trao d6i khong khi, c6 th€ chia bién phap
thong gid thanh thong gi6 tU nhién va thong gi6 nhan tao. Dua vao pham vi
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tac dung cUa hé thOng thong gi6 c6 th€ chia thanh thong gié chung vathong
gid cuc bd
4.2.1Thong gié tu nhién
Thong gi6 tu nhién dugc thuc hién dudi tic dung cUa dp sudt trong truOng
do su chénh 1&ch nOng d6 khong khi 1lanh va khong khi néng va tic dOng
cUa 4p sudt gié. PE tao lubng khong khi tu nhién, can bo tri nhi€u clra s0,
Ong hiit khi, qud cdu 1uu thong khong khi, . ...
Khéc v6i su thong thodng co hoc, sU thong thodng tu nhién dién ra dudi tac
dung cUa luc trong truOng va gié. SU thong thodng tU nhién khong can dén
chi phi dau tu, thi€t bi va niing lugng, do dé khong nhiing cho phép ddm
bdo vé sinh an toan ma con nhan dugc hiéu qua kinh t& mat rat cao. Pac
biét doi v&i cac phan xudng cé nhiét d6 khong khi cao va nhiét du 16n. SO
d0 thong thoang tu nhién dugc th€ hién trén hinh 1.7.
Khi khong khi dugc hAm néng thi mat d0 cla né nhd hon so v&i khong khi
lanh cUa méi truOng, dan dén sy chénh 1&ch vé 4p sudt va dugc x4c dinh
b&i cong thic.

AP =h.g.(P,, =Py (1.1)
Trong do;
+ h;: khodng céh tUr tim clfa d€n mat phang dang dp (d0n vj : mét)
+ P, : mat d0 khong khi bén ngoai ( kg/m’)
+ Pv . mat 4o trung binh cUa khong khi trong nha phu thuOc vao nhiét d
trung binh 0, (kg/m?,

O = (O + 0y
O, Ora - mnie O cUa nOi 1am vi€c va nhiét d6 cUa khong khi tho4t ra ngoai, °C
+ g: gai tOc roi ty do
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Hinh 1.7: sO d0 thong gi6 tU nhién
Nhiét d0 cUa khu vuc lam viéc dugc do trong cdc di€u kién cu thé, con
nhiét dd cla khong khi thodt ra ngoai dugc xdc dinh theo biu thifc (1.2)

era ZQV +A&H —2) (1.2)
Trong d6: AO: gradient nhiét d6 trong xudng san xuat, oC
H: khodng c4ch tUr sin d€n tam c(ra thodng trén, m
3 d0 cao Ung v&i tim cUa thodng trén tOn tai mOt lugng 4dp suat du AP2 1a
nguyén nhan lam cho khong khi bi ddy ra ngoai.

AP, :hz-g(ﬁ)ng —P) (1.3)

Gia tri AP1, thuOng chi€m khodng 25% + 40% &p sudt toan phan, néu di
biét thi khi d6 c6 thé dé dang tim dugc AP2 = AP,, - AP, .
Van tOc khong khi & cdc clra tuong Ung dugc xac dinh theo bi€u thifc

2P,

vi=20 (1.4)

P

v, = 222

va a. (15 ( don vi m/s)

Dién tich cdc cUa thodng dudi va trén tuOng Ung 1a
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_ L
43600,V (1.6)
b F = 1. 2
va " = 3600, (1.7) (don vl: m°)
Trong do:

L : lugng khong khi cén trao d6i cUa phan xudng, M3 / h

L=Ktd.Vpx

Ktd : b0i sO trao d6i khong khi ( don vi : 1an/h ) c6 gid tri trong khodng
3+10

Vpx : th€ tich phan xudng m3

u: hé sO chi phi, phu thuOc vao cau tric cla clUa thodng, cé gia tri trong
khoang 0,15+0,65

4.2.2Thong gié nhan tao

Théng gié nhan tao 1a thong gié ¢6 st dung mdy quat chay bang dbng
cO dién dé€ 1am khong khi van chuyén tU chO nay dén chd khic.Trong thuc
t€ thudng ding hé thOng thong gi6 thi vao va hé thOng thong gié hit ra.
Phan biét lam mat chung va lam mat cuc bo.

Su 1am mat chung cho phép thay d6i khong khi trong toan bd khu lam
vi€c. khOi lugng khong khi can thi€t d€ thai nhi€t ning thira dugc xdc
dinh theo bi€u thUc.

_ 36000,

e Cp'pkk (em _me)
C, : ty nhiét cUa khong khi — j/(kg.’C)
Py : ty trong khong khi - kg/m?
8. : nhiét d6 cla khong khi thdy ra — °C
8.., : nhiét d0 cUa khong khi dua vao — °C
Nhiét d0 cla khong khi thdy ra xdc dinh theo bi€u thirc
6,=6,6+A0.(h-2)
6,.: nhiét d0 tOi Uu trong vung lam viéc ( 23 °C)
A6 : Gradient nhiét d0 - °C/m
H: chiéu cao cUa phong lam viéc - m
Nhiét lugng thlra dugc xic dinh theo bi€u thirc

0y =0+ 0+ Qpenr Qg (1.9)

(m’/h)  (1.8)

Trong do:
Qu: nhiét lugng thUa
Qu: nhiétlugng thdy ra bdi thiét bi
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Quw =Pw.qo

P,: tOng cong sudt cUa thi€t bj - W

Qo : hé& sO tGn that nhiét cla thi€t bj c6 gid tri trong khodng 0,35+0,7
Q. : nhiét lugng thdy ra bdi thi€t bi chiu sing

Qcs = Pes.qu

qa: hé s0 tOn that nhiét cUa den

Quemr: Nhiét 1Ugng do blc xa clla mat troi

Qoxmr = Fes. Q- Kicinn=

F..: tOng dién tich cUa cdc clra kinh - m>

qi: nhiét Iugng blc xa trén don vi dién tich cla kinh - W/m?

Kyin: hé sO ddc tinh phan xa cla kinh

Q. : nhi€t lugng thdy ra do c0 th€ ngudi

Qe = Mag-Qng

n,g: sO IUGng ngudi 1am viéc trong phong

Qng: shie: IUONE trung binh cUa mOi nhan vién ( 80+100W)

khOi lugng khong khi can cung cdp d€ di€u hoa dd am thira dugc x4c dinh
theo bi€u thUc:

D
L,= . (m’” / h) 2.0
pkk (dtrong - dngoai) ( )

Trong do:

Dy.: lugng hai nudc thlra can thdi ra ngoai  ( kg/h)

isong> dngoi : dO @m bén trong va bén ngoai nha ( kg)

cUOng dd trao d0i khong khi dugc ddc trung bai boi sO trao d6i khong khi,
bi€u thi mOi gi® c6 bao nhiue6 1an khéng khi trong nha dugc thay doi toan
bo.

K, = Lu 2.1)

nha
Ly khOi lugng khong khi thong thodng - m/h
Vit th€ tich cla nha xudng - m®
P0i v&i cac phan xUéng sdn xudt ¢é chat héa hoc trung binh Ktd = 5+10
Khi tinh to4n 1Am mdt chung can phdi xét dén cic y€u tO 1am gidm chat
lugng khi trong viing 1am viéc ( 1uQng nhiét thira, d@ dm). theo cic bi€u
thle (1.1), (1.3), x4c dinh khOi lugng khong khi can thi€t d€ di€u chinh cic
tham sO Ung vGi mOi nhan t0 trong d6 gid tri cUc dai trong 3 sO két qud sé
dudgc st dung 1am dai lugng tinh todn d€ xdc dinh cong sudt clia mdy quat.
Ly = max(Lq, 1a0)

TOn that 4p sudt trong hé thOng dan khi:

2
Py =R, 1H 2.2)
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R,: tOn that 4p sudt do ma sat vGi khong khi -
L: chiéu dai duOng dan khong khi
V: t6c d6 khong khi - m/s ( 18y bang 3m/s0
H; : tOng tr& khi trong hé théng dan khi
H; =H, + H,, +H, (2.3)
H,: tOn that tai ludi loc
H,,: tOn that trong Ong phan phdi
H,, : tGn that trong 15 gi6
Puodng kinh can thi€t cla Ong dan khi

L
. (2.4)
900.v.1T
Xéc dinh cong suat can thié€t cla dOng c0 mdy quat
K L P
P - dt 1t~ kdh kW
e @)

Trong d6: L, ;khOi lugng khong khi tinh todn ( m/s)
Puan : tr@ khang khi dOng hoc

1N,: hé s hiéu dung cUa thiét bi quat

Kg: hé s6 du phong

Xéc dinh dudng kinh cla Ong dan

L
d, = /—"
dk 0,785V, (m) (2.6)

Trong d6: Vi tdc d0 khong khi trong Ong dan (m/s)

Cho trudc chi€u dai va duOng kinh Ong dan khi, xdc dinh cdc hang s6 cla
khong khi & nhiét d0 cUa khi thdi doi véi thiét bi quat hiit ra va & nhiét d0
khong khi tu nhién d6i v&i quat hiit vao. Nhiét dd khi thdy x4c dinh theo
biéu thic.

6, =6, +AO(H + 1)) ‘C) 2.7
Trong do:
6, : nhiét d6 ving lam viéc, °C
A6 : gradient nhiét d0 theo dO cao (0,5 +1,5 °C/m)
h,: chiéu cao ving 1am viéc, m
H : chiéu cao tU san nha d€n tdim phéu hit (m)
TOng trd cla khong khi trong OGng dan dugc x4c dinh nhu
P=P.+ P, +Pr + P, + AP
P.: dp luc can thi€t d€ tao ra tOc d0 gi6 tai clra ra clla mang
P...: tOn that 4p sudt d€ khac phuc ma sit trén chi€u dai dudng Ong
Pr: tOn that 4p sudt d€ khac phuc thly trd cuc b
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P,: chi phi 4p sudt d€ day gi6 1én

AP: d0 chénh 1&ch 4p sudt cUa hai khodng khong gian phia trong va phia
ngoai.

Hiéu sudt chung cUa thiét bj

N ="M+ MNu+ndc

Trong do:

N, hi€u sudt clla mdy quat

Nw: hi€u sudt cla truyén dOng

Nae: hi€u sudt cla dOng co

Vi du: Hdy tinh todn thong thodng tU nhién cho mOt phdn xUdng cé dién
tich axb la 12x20m, cdc kich thuGc khdc cho trén hinh 1.8, b0i sO trao d0Oi
khi K = 7 lan /h.

T&
E 1
=l
L
________ =
i g
I
= =
v v

AP,y
_.sl
Hinh 1.8
Giai: trudc hét ta xdc dinh kh6i Iugng khong khi can luu thong
L = K>V = K.a.b.H= 7x12x20x6 = 10080m*/h

Ap sudt toan phan
AP, =hg.(p, —p,) =48x9,801,2-1,1)=516  (Pa)

P06 chénh 1€ch 4p suat Ung vGi tAm clra sO dudi

AP =0,34AF,, —0,3x5,16 —1,548 (Pa)

D0 chénh 1€ch 4p suat Ung v&i tAm clra sO trén
2P, =/, —/, =5,16—1,548=3,612  (Pa)
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Van tOc khong khi & cic clra tuong Ung dugc xéc dinh theo bi€u thikc:

‘/1 — 2.& — M :1’ 606 m/ s
2. \N 12

2.0P. .
Va v, = > = |23:012 - 536 mis
-, 1,1
Dién tich cdc cUa thodng dudi va trén tuong Ung 12
F=rt = 10080 —8,716 m?
3600 L& 3600x0, 2x1, 606
Va
r 10080 ,

=5,463 m

F = =
" 360044V, 3600x0,2x2,563

Vi du: Hay tinh todn lam mdt tai n0oi lam vi€éc cla mOt cin phong lam viéc
gOm ¢6 6 thiét bi cong sudt mOi cdi la Py, = S00W ( hé s6 thdi nhiét cla
thi€t bj la qo =0,35), 3 nhan vién lam viéc thuOng xuyén, mOi ngudi thay ra
mot lugng nhiét q,, = 90W, ngoai ra trong phong cé 4 béng den vOi 10ng
cong sudt la P, = 260W ( hé 06 thdi nhiét q, = 0,55), phong cé 2 ctia s6 vOi
tOA7ng dién tich mat kinh la Fyy = 4m’ nhiét do khong khi moi tru’(‘J‘ng la

20°C.

Giadi: trudc hét ta xdc dinh lUgng nhiét sinh ra trong phong 1am viéc
Lugng nhiét do cac nhan vién thai ra 1a:

0= Mo G =3x90=270W

Luong nhiét do cic thiét bi thai ra l1a:

0, = P..q, =3000x0,35=1050W

(B : tOng cong sudt cla céc thi€t bi B = N,,.Py, = 6x500 = 3000W)
ds: hé sO tOn that nhiét 4,= 0,35

Lugng nhié€t do cdc bong deén thai ra la:

0, =P, .q, =260x0,55=143W

Lugng nhiét do blc xa cUa nang la:

0,=F. q K, =4x145x1,15=667W

Fy : tOng dién tich clla cac cltakinh  (m?)

q,; cong sudt blc xa nhiét trung binh trén mOt don vi dién tich cUa kinh (¢,

=145W/m?)

K, ; hé sO tinh dén ddc tinh phan xa cUa kinh ( 18y bang 1,15)
TOng 1ugng nhiét thira

Qu=0Q;+Q, +Q3 +Q4 = 270+1050+143+667 = 2130 W

Khoi lugng khong khi can thi€t d€ thai nhiét thira
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_ 3600xQ,
¢ Cp'pkk (gra _6 )

(m’ ' h)

vao

C,: ty nhiét cUa khong khi
Py : ty trong khong khi (1,2kg/m?)
8. : nhiét do cUa khong khi thdy ra, °C
8., : nhiét d6 cUa khong khi dua vao, coi bang 20°C
Nhiét d0 cUa khong khi thai ra xac dinh theo bi€u thirc
0. =6 +A0.(h-2)
6, :nhiét d0 tOi Uu trong viing lam viéc ( 23°C)
A@ : gradient nhiét d0 ( 1°C/m)
h: chiéu cao cUa phong 1am viéc ( 3,5m)
8. = +A0.(h—2)=23+1.(3,5-20=24,5 °C
Trong do:
_ 3600xQ,, _ 3600x2130
°"C p.6,-6,) 1000x1,2x924,5-20)

TOn that 4p sudt trong hé thOng dan khi

=1420(m’ / h)

V..
P, =R, .H, .“Tpkk (Pa)

R,: tOn that ap sudt do ma sat vGi khong khi, phu thulc vao duOng kinh
Ong dan, Pa/m
L, : chi€u dai dudng dan khi, m ( coi bang 1,5m)
«: tOc d0 khong khi, m/s (1ay bang 3 m/s)
H; : hé s0 tOn that tong hgp trong hé thOng dan khi
s =Hy+H,, + H, =1,2+1,4+2,2 =428
H; : tOn that tai luGi loc ( 18y bang 1,2)
H,, : tOn that trong Ong phan phoi (1dy bang 1,4)
H,, : tOn that trong 10 gi6 (1dy bang 2,2)
Pudng kinh can thi€t cla 6ng dan khong khi
. L] 1420

“ 900V, T 900x3x3,14
Ta chon dudng kinh chudn 14 d.=0,2m d6i vGi Ong dan dudng kinh nay thi
Ry = 0,24Pa/m.

<

=

=0167 m

3*x1,2

Nhu vay ; p, =0,24x1,5x14,8 =28,77 Pa

Xét d€n hé sO dy tr(t 10% thi P, =1,1x28,77=31,65 Pa
Va L, =1,1x1420=1562 m’ / h
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Theo catalogue ta chOn may quat c6 ning sudt 1600m*/h, 4p suat 40Pa, hé
sO hi€u véi tbc d6 960 vong /phiit. DPudng kinh miéng 400mm, cdng sudt
clla dOng co 1a 320W.

Bai tap

1. Hay tinh todn thong thodng tW nhién cho mOt phan xuéng cé dién
tich axb la 8,6x17,8. Chi€u cao t san dén tim clta s6 dwéi la 1,5m va
dén tam cUa s6 trén la 5,6m, b6i s6 trao d6i khi k = 6,5 lan/h.

2. Hay tinh todn lam mdt tai noi lam viéc cla mot cin phong lam
viéc gOm co 5 thiét bi cong sudt moi cdi la Pth = 250W ( hé s6 thai
nhiét cUa thiét bi la g0 =0,35), 5 nhén vién lam viéc thudng xuyén, moi
nguwoi thay ra mot luong nhiét gng = 90W, ngoai ra trong phong cé 6
bong dén vOi tOng cong sudt la Pd = 420W ( hé s6 thadi nhiét qd = 0,55),
phong ¢6 3 ca s6 vOi tOng dién tich mat kinh la Fkinh = 4,5m? nhiét
dO khong khi moi truong la 22°C
¢. Thong gié chung:

L4 hé thOng thong gi6 thGi vao hodc hit ra ¢6 pham vi tic dung trongtoin
b0 khong gian cUa phan xudng. N6 phdi c6 khd ning kh( nhiét thtra vacéc
chat d0c hai tod ra trong phin xudng d€ dua nhiét d0 va nOng dd dbc
haixudng dudi mUc cho phép. C6 thé st dung thong gié chung theo nguyén
tacthong gié tu nhién hodc theo nguyén tac thong gié nhén tao.

d .Thong gié cuc bo:

La hé thOng thong gi6 c6 pham vi tic dung trong tUng vung hep

riéng biét clla phan xudng. Hé thOng nay c6 th€ chi thSi vao cuc bd hodc
hit ra cuc bO.
Hé thOng thGi cuc bd: Thudng s dung hé thOng hoa sen khong khi
vathuong dugc b tri d€ thGi khong khi sach va mat vao nhlng vi trithao
tac cO dinh cUa cong nhan, ma tai d6 tod nhi€u khi hoi c¢6 hai vanhi€u nhiét
(vi du nhu & céc clra 16 nung, 10 dic, xudng ren, ...).

Hé thOng hiit cuc bO: Dung d€ hiit cic chat dOc hai ngay tai ngubn
sansinh ra chiing va thai ra ngoai, khong cho lan tod ra cdc viing chungquanh
trong phan xudng. Pay 1a bién phdp thong gié tich cuc va triétd€ nhat dé
kh(r dOc hai (vi du céc tU héa nghi€m, bd phan hiit bui ddmai, b0 phan huit
bui trong may d& khuon duc,...).

e. Loc sach khi thai trong cong nghiép

Trong céc xi nghi€p nha mdy sdn xudt

- Vi du: Cdc nha mdy sdn xudt héa chdt, cdc nha mdy luyén kim v.v...
thdi ra mOt luong khi va hoi d0c hai d6i v&i slc khde con ngU0i va dOng
thuc vat. Vi vay d€ ddm bdo moi truOng trong sach, cdc khi thdi cong
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nghiép trudc khi thai ra bau khi quyén can dugc 1oc tdi nhitng nOng dod
cho phép.
% C6 cdc phuong phdp lam sach khi thai nhU sau:

- Phuong phép ngung tu: chi 4p dung khi 4p sudt hdi riéng phan trong hOn
hgp khi cao, nhu khi can thong céc thiét bi, thong van an toan. Trudc khi
thai hoi khi d6 ra ngoai can cho di qua thi€t bi d€ 1am lanh. Phudng phéap
nay khong kinh t€ nén it dugc s dung.

- Phuong phdp d6t chdy c6 xiic tic: d€ tao thanh CO, va H,O c6 thé dot
chdy tat cd cdc chat h(tu cg, trlr khi thdi cUa nha may tGng hgp hitu co, ché
bién daumoé v.v...

- Phuong phap h@p phu: thudng dung silicagen d€ hap thu khi va hoi ddc.
Ciing c6 th€ dung than hoat tinh cic loai d€ lam sach cic chat h(tu co rat
dOc. Phuong phap hap phu dugc st dung rOng rdi vi chat hdp phu thudng
ding 13 nudc, sdn phdm hap thu khong giy nguy hi€m nén c6 thé thai ra
theo cOng rianh. Nhfng sdn phdm c6 tinh chat ddc hai, nguy hi€m can phai
tach ra, chat hap phu sé 1am hoi liéu t4i sinh.

5. Phuong tién phong hO ¢4 nhan

Muc tiéu: xdc dinh duoc cdc phuong tién phong hd va hiéu dugc tdc
dung cUa cdc phUong tién khi sU’ dung chiing.

5.1 Phuong tién bao vé va dung cu ki€m tra dién cho ngudi khi 1am
viéc

D€ bdo vé con ngudi khi 1am viéc vGi cdc thi€t bi dién khoi bi tic dung
cUa dong di€én, h6 quang can phdi s& dung cdc phuong ti€n bdo vé can
thi€t.C4c phuong tién bdo v€ chia thanh nhém:

Phuong ti€n céich dién, tranh dién 4p (budc, ti€p xiic, lam viéc) gbm: sio
cach dién, kim c4ch di€n, dung cU c6 tay cam cich di€n, ging tay cao su,
gidy cao su, Ung cao su, dém céch dién cao su.

. Thi€t bi th( dién di dOng, kim do dong dién.

. Bdo vé ndi dat di chuyén tam thoi, hang rao, bang bio hiéu.

. Phuong tién bdo vé tranh tic dung cla hO quang, mdnh kim loai bi nung
néng, cic hu héng co hoc: kinh bdo vé€, ging tay bang vai bat, dung cu
chOng khi dbc.

5.1.1 Cau tao mdt s6 phuong ti€n bao vé cach dién:
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Hinh 1.9: Phuong tién bdo vé va dung cu

a. Sao cdch dién; e. dém va thdm cao su;

b. Kim cdch dién; g. bé cdch dién

c. Gang tay dién moi h. Nhitng dung cu sUa chita co6
d. Giay Ong; tay cdm cdch dién;

d. Ung dién moi; k. Cdi chi dién dp di dbng

Phuong tién bdo vé cich dién chia 1am hai loai chinh va phu. Phuong
ti€n bao

v€ chinh c6 cich dién ddm bdo khong bi dién 4p cUa thi€t bi choc thlng,
c6 thé dung chiing d€ sO truc ti€p nhling phan mang dién. Phuong
tién bdo vé€ phu chi lam phuong ti€n phu vao phuong ti€n chinh ban
than chiing khong thé€ bao veé.

Loai bdo vé Pién 4p cao hon 1000V | Bién dp thap hon 1000V

Chinh Sao , kim Sao, kim, Géng tay cach
dién, dung cu cUa thg dién
c6 c4ch dién ( 10m)

Phu Ging tay cich dién, dém, | Gidy, dém, bé cich dién
b€ c4ch dién, gidy Ong
ngdn va dai

5.1.2. Sao cach dién
Sio cach dién dung truc ti€p d€ di€u khién dao céch li, ddt nOi dat di ddng,
thi nghi€m cao 4p. GOm 3 phan: phan cich dién, phan lam viéc va phan
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cam tay. PO dai cUa sio phu thuOc vao di€n 4p. Khi dung sio can dUng trén
bé cich dién, tay deo ging cao su, chAn mang giay cao su.

Pién th€ dinh mud

PO dai clla phan ciachPo dai tay cAm (m)

cUa dién (m)

Dudi 1kV Khéng c6 tiéu chudn Tuy theo sy lién hé
Trén 1kV dudi 10kV 1,0 0,5

Trén  10kV  dudi 1,5 0,7

Trén  35kV  dudi 1,8 0,9

Trén  110kV  dudi 3,0 1,0

5.1.3. Kim cach dién

Kim céch dién dung d€ dat va 1ay cau chi, day cdc nap cdch dién bang cao
su. Kim 12 phuong tién chinh dung véi dién 4p dudi 35kV. GOm 3 phan:
phan lam viéc phan cich di€n, phan cam tay.

Pién thé€ dinh

mUc cUa

dién

PO dai clia phan cach

PO dai tay cam (m)

1

0,4

0,1

3

0,7

0,2

5.1.4. Ging tay dién méi, giay Ong, dém lot
Dung vé&i thi€t bi dién, cic dung cU nay dugc sdn xudt riéng vGi cdu
tao phit hgp v6i quy trinh.

5.1.5. Bé cach dién:

Bé céich dién c6 kich thudc khodng 75 x 75 nhung khong qud 150 x
150cm, 1am bang gb tdm ghép. Khodng cich gilta cic tdm gb khong qué

2,5cm. Chiéu cao bé

tUr san gb dén nén nha khong nhd hon 10cm.
5.2. Thi€t bi thtr dién di dOng
Thi€t bi th(r dién di ddng dung d€ ki€m tra c6 dién 4p hay khong va dé€
dinh pha. Dung cU c6 béng dén neon, dén sang khi c6 dong dién di qua. Kich
thudc thiét bj phu thudc vao dién 4p, kich thudc tOi thi€u nhu sau:

Pién thé dinh muc

cUa thiét bi (kV)

DO dai gia dG (mm)

PO dai tay cam (mm)

DO dai chung (mm)

10

320

110

68

10 =35

510

120

106

Khi dung thi€t bj th(r dién chi dua vao thié€t bj th(r d€n mUc can thi€t dé
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c6 th€ thay sang. Cham vao thi€t bj chi can khi vat dugc thl khong c6 dién
ap.
5.3. Thi€t bi bao vé noi dat tam thoi di dOng

Bdo vé nli dat tam thOi di dOng 12 phuong tién bdo v€ khi
lam viéc & nhitng chO da ngat mach dién nhitng dé c6 kha ning dua
dién d4p nham vao hodc dé bj xudt hién dién dp bat ngd trén ching.

Cau tao gdm nhitng day dan d€ ngan mach pha, can ndi dat vdi
cdc chOt d€ nbi vao phan mang di€én. ChOt phdi chiu dugc luc dién
dOng khi c6 dong ngdn mach. Cic diy dan lam bang dOng ti€t dién
khong bé hon 25mm2. Chét phai c6 chd dé thio diy ngdn mach bing
don.

NGi dat chi dugc thuc hién khi da ki€m tra, khong déng dién vio bd phan
dugc
nOi dat. Pau tién nOi dau cudi cla céi nOi dat vao dat sau d6 th( c6 dién
4p hay khong rOi nOi diy vao vat mang dién. Khi thdo ndi dat thi lam
ngUagc lai.
5.4. Nhiing cii chan tam thoi di ddng, nap ddy bang cao su
Cai chan tam thOi di ddng bdo v€ cho ngudi thg sla chita khoi bi
cham vao dién 4p. Nhitng vat nay lam binh phong d€ ngin cach, chi€u cao
chUng 1,8m.
Vat 16t cich dién dat che vat mang dién phdi 1am bang vat mém,
khong chdy (cao su, tectolit, bakelit...). C6 th€ dung ching G nhlng
thi€t bi dudi 10 kV trong truGng hop khdng ti€n dung binh phong.
Bao ddy bang cao su dé cdch dién dao cich ly phai ché tao sao cho dé
day va thdo dé dang bang kim.
5.5. Bang b4o hiéu
> Bang bdo trudc:
“Dién th€ cao — nguy hi€ém”, “Plng lai — dién th€ cao”, “Khéng tréo —
nguy hi€m chét ngu0i” ,“Khong sO vao - Nguy hi€m chét ngudi”.
>  Bang cam
“Khong déng dién — ¢6 ngu0i dang 1am viéc”
“Khong dong dién — dang 1am viéc trén dung day”
>  Bang cho phép:
“Lam viéc tai ch0 nay”
>  Bang nhac nho:
“NOi dat”.
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CHUONG 2
AN TOAN PIEN
Ma chuong: MH07-02
Gibi thiéu

Hién nay & nudc ta dién da dugc s dung rOng rii trong cic xi
nghiép, cong trudng, ndng truOng, tU thanh thi dén c4c viing nong thon héo
lanh. SO ngU0i ti€p xiic vGi di€n ngay cang nhi€u. Vi vay van dé an toan
dién dang tr& thanh mot trong nhiing van dé quan trong nhat cla cong tic
bdo hO lao dOng.

Thi€u hi€u biét vé an toan dién, khong tuan theo cdc nguyén tac vé ky
thudt an toan dién c6 th€ giy ra tai nan. Khac v3i cac loai nguy hi€m khéc,
nguy hi€m vé dién nhi€u khi khé phét hién truGc bang gidc quan nhu nhin,
nghe, ma chi c6 thé bi€t dugc khi ti€p xdc vGi cdc phan t& mang dién
nhung khi d6 c6 th€ bi chan thuong tram trong tham chi chét ngudi. Chinh
vi 1€ d6 can hi€u nhitng khdi niém c0 ban vé€ an toan dién.

Muc tiéu cUa churong::

- Gidi thich dugc nguyén 1y hoat dOng cla thi€t bi/hé thOng an toan
dién.

- Trinh bay dugc chinh x4c cédc thong sO an toan di€n theo tiéu chudn cho
phép.

- Trinh bay chinh xdc cdc bién phap ddm bdo an toan dién cho ngu0i.

- Phén tich chinh x4c céc truOng hQp gy nén tai nan dién.

- Lap dat thiét bi/hé thGng d€ bao vé an toan dién trong cong nghiép va
dan dung.

- Cap cUru nan nhan bi tai nan di€n ding kY thuat, ddm bdo an toan.

NOi dung chinh:

1. Tac dung cla dong dién 1én co thé con ngudi

Muc tiéu: hi€u duoc tdc hai cla dién gdy ra dbi vOi nhiing tOn hai doi co
thé€ con ngudi .

Khi ngudi ti€p xtic vGi di€n sé& c6 1 dong dién chay qua ngU0di va con
ngU0i s€ chiu tdc dung cla dong dién do.

Tac hai cUa dong dién d0i vdi co th€ con ngudi c6 nhi€u dang: giy
bOng, phd v& cdc md, giy tOn thuong mat, phd huy mdu, 1am liét hé thOng
than kinh,...

Tai nan dién giat c6 th€ phan thanh 2 mUc 1a chan thuong dién (tGn
thuong bén ngoai cic mo) va sOc dién (tOn thuong ndi tai co thé).

1.1. Tac dung nhiét
1.1.1. BOng dién
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Lam chay bOng than th&, than kinh, tim ndo va cic cO quan ndi tang khac
gay ra céc rOi loan nghiém trong vé€ chlc ning. ..

Do céc tia h® quang dién gy ra khi bi doian mach, nhin bé& ngoai khong
khdc gi cdc loai bdng thong thudng. N6 giy chét ngudi khi qua 2/3 dién
tich da cUa cO th€ bj bdng. Nguy hiém hon cd 12 bong ndi tang co thé dan
dén chét ngudi mdc du phia ngoai chua qua 2/3.

1.1.2. Dau vét dién

La 1 dang tic hai riéng biét trén da ngudi do da bi ép chat vGi phan kim
loai dan dién dbng thGi dudi tic dung cla nhiét dd cao (khodng 120°C).
1.1.3. Kim loai hoa da

La su xdm nhap cla ciac manh kim loai rat nhd vio da do tic dOng clia
cdc tia hO quang c6 bdo hoa hoi kim loai (khi 1am cédc cong viéc v€ han
dién).

1.2. Tac dung l1én hé co

Pau c0, hoai tU c0o, trat khép, gdy xudng do co cd manh hodc té nga.
T4c dung dong dién dén cO tim c6é th€ giy ra nglng tim hodc rung tim.
Rung tim 12 hién tugng co rit nhanh va 10n xOn cdc sQi c¢O tim 1am cho cic
mach mdu trong cO thé bj ngling hoat ddng dan dén tim ngling dap hoan
toan.

Su hung phan va kich thich cdc t& chlfc s6ng dan dén co riit cic bap thit
trong d6 c6 tim va ph0i. K&t qua c6 thé dua dén pha hoai, thdm chi lam
ngUng han hoat ddng hd hdp va tudn hoan.

Nglng thG thudng xay ra nhi€u hon so v&i ngling tim, ngudi ta thay bat
dau khé thé do sy co rit do c6 dong dién 20-25mA tan sO 50Hz chay qua
co thé. Néu dong dién tic dung lau thi s co it cdc cO 16ng ngUc manh
thém dan dén ngat thd, dan dan nan nhan mat y thlc, mat cdm giac roi
ngat th® culi ciing tim nglng dap va chét 1Am sang.

1.3. Tac dung Ién hé than kinh

Dién gidt dé gay ngling tim 1am nan nhan chét dot ngdt do shock dién.
Than kinh trung UOng, nio, tuy sOng bi tic dOng truc ti€p clla dong dién
hodc th(I phdt sau hé hod hap va tudn hoan, giy thi€u mdu va thi€u dxy nio,
nan nhan bj co gidt kéo dai, ngling hé hdp, nglng tim, tac nghén mach
mau.

Khi dong dién chay qua ndo thi nan nhin c6 th€ bi bat tinh tam thoi, co
giat, I 1an, phil ndo va xudt huyét nio.

SOc dién 1a dang tai nan nguy hi€m nhat. N6 phd huy céc qud trinh sinh
ly trong cO th€ con ngUdi va tic hai tGi toan than. La sy phd huy cdc qua
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trinh dién vOn c6 cla vat chat sOng, cic qud trinh niy gan li€n v4i kha
ning sOng cUa t€ bao.

Khi bi sOc di€n c0 th€ 4 trang thdi co gidt, mé man bat tinh, tim phdi té
liét. Néu trong vong 4-6s, ngudi bi nan khong dugc tich khoi kip thoi dong
dién co th€é dan dén chét nguoi.

Vi dong dién rat nho tlr 25-100mA chay qua cO thé ciing dU giy sOc
dién. Bi sOc dién nhe cé6 thé gay ra kinh hoang, ngén tay t€ dau va co lai;
con ndng c6 th€ 1am chét ngudi vi té 1iét ho hap va tudn hoan.

MOt ddc diém khi bj sbc dién 12 khong thdy rd chd dong dién vao ngudi
va ngU0i tai nan khong c6 thuong tich.

2. Cac tiéu chu@n vé an toan dién

Muc tiéu: hi€u dugc cdc tiéu chudn quy dinh vé an toan di€én vé dong
dién, dién dp va tan s6 va nhitng nguy hiém cla chiing d6i vOi phdn Ung
cla cO th€
Bang 2.1 Céc tiéu chudn vé an toan dién

M3 s6 Tén tiéu chudn
TCVN 2295 -78 TU dién cUa thiét bi phan ph0i tron b0
va cUa tram bi€n 4p tron b0 - Yéu cau an toan
TCVN 2329-78 Vat liéu cich dién ran

Phuong phdp thr, Bi€u kién tiéu chudn cla moi truOng
xung quanh va viéc chudn bi mau

TCVN 2330 - 78 Vatliéu cich dién ran
Phuong phép x4c dinh d0 bén dién v&i dién 4p xoay
chi€u tan sO cong nghiép

TCVN 2572 - 78 Bié€n bdo v€ an toan dién
TCVN 3144 - 79 San phdm kY thudt dién
Yéu cau chung v€ an toan
TCVN 3145-79 Khi cu déng cat mach dién, dién dp dén 1000V - Yéu

cau an toan
TCVN 3259 -1992 M4y bié€n 4p va cudn khang di€n Iuc - Yéu cau an toan
TCVN 3620-1992 M4y dién quay - Yéu cau an toan

TCVN 3623 - 81 Khi cu dién chuy€n mach dién dp d€n 1000V - Yéu cau
ky thuat chung

TCVN 3718-82 TruGng dién tan s6 Ra-di-6
Yéu cdu chung v€ an toan

TCVN 4086-85 An toan di€n trong xiy dung - Yéu cau chung

TCVN 4114-85 Thiét bi kY thuat di€n c6 dién 4p 16n hon 1000V Yéu cau



TCVN 4115 - 85

TCVN 4163-85
TCVN 4726 — 89

TCVN 5180-
90(STBEV 1727-86)

TCVN 5334-1991
TCVN 5556 — 1991
TCVN 5699-1:1998
IEC 335-1:1991

TCVN 5717 — 1993
TCVN 6395-1998

TCXD 46 : 1984
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an toan

Thiét bi ngat dién bao vé& ngudi ding & cic mdy va dung
cU di€n di dOng c6 di€n 4p dén 1000 V - Yéu cau kY
thuat chung

M4y dién cam tay - Yéu cau an toan

KV thudt an toan M4y cat kim loai

Yéu cau doi véi trang bi di€én

Pa ling dién - Yéu cau chung v€ an toan

Thiét bj dién kho dau va sdn phdm dau

Qui pham kY thudt an toan trong thi€t k€ va 1ap dat
Thiét bi ha 4p

Yéu cau chung v€ bdo vé chOng di€n giat

An toan d0i v3i thi€t bj dién gia dung va céac thiét bi dién
tuong tu

Van chOng sét

Thang may dién

Yéu cau an toan vé cdu tao va 1ap dat

ChOng sét cho cdc cong trinh xdy dUng

Tiéu chudn thiét k&, thi cong.

2.1. Tiéu chu@n vé dong dién

Dong dién 1a nhan tO vat ly truc ti€p giy tGn thuong khi bi dién gidt.
Cho t&i nay van con nhi€u y ki€n khac nhau vé gi4 tri dong dién c6 thé giy
nguy hi€m chét ngudi. Trudng hop chung thi dong dién 100mA xoay chi€u
giy nguy hi€m chét ngudi. Tuy vay ciling c6 truOng hgp dong di€n chi
khodng 5- 10mA di Iam chét ngudi bGi vi con tuy thubc vao nhiéu y€u t0
khac n(ra nhu di€u ki€n noi xdy ra tai nan, sUc khoé trang thdi than kinh
cUa tUng nan nhan, duOng di cUa dong dién ..

Trong tinh todn thuGng 13y tri s6 dong dién an toan 1a 10mA doi vGi dong
dién xoay chi€éu va 50mA v&i dong dién moét chi€u. Bang 2.2 cho phép
danh gid tic dung cUa dong di€n d0i vGi cO thé nguoi:

Bang 2.2 Tri sO dong dién tic hai dén con ngudi

Dong dién T4c dung cUa dong dién d0i v&i co thé con ngUdi
(mA) Dong di€n xoay chi€u Dong dién mdt chi€u

0.6—1.5 | Bat dau thdy ngdn tay té. Khong c6 cdm gidc.

2-3 Ng6n tay té rat manh. Khong c6 cam giac.
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3-7 Bap thit co 1ai va rung. bau nhu kim cham
cdm thay noéng.
8-10 Tay da khé rOi khodi vat c6 dién | Néng ting 1én rat
nhung van r0i dugc, ngén tay, | manh.
kh&p tay, long ban tay cdm thay
thay dau
20 - 25 Tay khong rGi dugc vat mang | N6ng ting 1én, thit co
di€n, dau ting 1én, khé thd quap lai.
50 - 80 CO quan ho hap bi té liét. Tim | CAm gidc néng manh.
dap manh. Céc bap thit co quap,
khé thd.
90 - 100 | CO quan hd hdp bi té liét. Kéo | CO quan hd hap bi té
dai 3 gidy hoac dai hon tim bij té | liét
1iét dén nglng dap.

Qua Bang 2-2 cho thdy dong di€n xoay chi€u nguy hi€m hon dong
mOt chiéu vi:

Qua nghién cUu ngUdi ta thdy rang tri s6 dong dién tic dung 1én ngudi
khong phai 1a tri sO hi€u dung ma 1a tri s6 bién d0 cUa né.

DO0i v&i dong xoay chi€u trén cO th€ ngudi tOn tai nhiéu ving nhay
nguy hi€m.

2.2. Tiéu chu@n vé dién ap

D0i vGi cdc phong, cic noi khong nguy hi€m mang dién ding dé€ thap
sang, dung cho cdc dung cU cam tay,... dugc si dung di€n dp khong qua
220V. B6i vGi cic noi nguy hi€m nhi€u va ddc biét nguy hi€m den thap
sang tai chO cho phép st dung dién dp khong qua 36V.

DGi v&i den chi€u cam tay va dung cy di€n khi hod:

Trong cdc phong ddc bi€t dm, dién th€ khong cho phép qui
12V.
Trong cdc phong am khong qué 36V.

Trong nhing truOng hop ddc biét nguy hi€m cho ngudi nhu khi lam
viéc trong 10, trong thing bang kim loai,... & nhiing noi nguy hiém va dac
biét nguy hi€m chi dugc st dung dién 4p khong qué 12V.

P0i v&i cong tic han di€n, nguodi ta dung dién thé khong qua 70V. Khi
han hO quang dién nhat thié€t 14 di€n th€ khong dugc cao qud 12-24V.

2.3. Tiéu chud@n vé tan s6
Dudi géc d6 nguy hi€m, thi dong dién xoay chi€u tan sO cong nghiép
50+60Hz c6 mUc d0 nguy hi€m cao nhat. Pi€u nay gidi thich 12 do dong
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dién tan sO cong nghiép tao nén sy rOi loan ma con ngUdi khé c6 thé tu
gidi phéng dudi tic dung cla dong dién. Qua nghién cUu phan tich céc tai
nan dién, vGi tan s6 50-60Hz thi gi4 tri dong dién xoay chi€u an toan cho
ngU0i phdi nhé hon 10mA.

Dong dién tan sO cang cao cang it nguy hi€m. Dong dién tan sO trén
500.000 Hz khong giat vi tic dOng qud nhanh hon thOi gian cAm Ung cla
cdc cd (hi€u Ung bi) nhung ciing c6 thé gay bdng.

T4c dung d6i v&i con ngudi & cic gidi tan sO khdc nhau trinh bay &
Bang 2.3

Bang 2.3 T4c hai d6i v&i con ngudi vdi cdc gidi tan khac nhau

Giadi tan s® Tén goi Ung dung T4c hai
DC-10kHz | Tan sO thap Mang dién dan|Phéit nhiét, phid huy
dung va cong | t€ bao cO thé
nghiép
100kHz Téan s6 Radio POt dién, nhiét|Phat nhiét, gia nhiét
~100MHz dién dién moi t€ bao sOng
100MHz Séng Microwave | Lo viba Gia nhiét nudc

+~100GHz

3. Cac nguyén nhan giy ra tai nan dién

Muc tiéu: xdc dinh duQc cdc nguyén nhan dan dén tai nan dién va bién
phdp phong trdnh khi ti€p xiic vOi cdc mang dién. Hi€u dugc dién dp
bubc, dién dp tiép xiic va bién phdp xU Iy khi gdp su cO.

Su hu héng cla thi€t bi, ddy dan dién va cac thi€t bi m& may.

SU dung khong ding cdc dung cU n0i di€n thé trong c4c phong bi
am uét.

Thi€u cdc thi€t bi va cau chi bdo v€ hodc c6 nhung khong dip
Ung v&i yéu cau.

Ti€p xiic phdi cdc vat dan dién khong cé ti€p dat, dich thé dan
dién, tay quay hodc cdc phan khdc cla thi€t bi dién.

B0 tri khong day dU céc vat che chan, rao 1udi ngin nglra viéc
ti€p xiic bat ngd vdi bd phan dan dién, diy dan dién cla cic trang
thiét bi.

Thi€u hodc st dung khong ding cic dung cuU bdo vé cé nhan:
Ung, ging, tay cdch dién, tham cao su, gid cdch dién.
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Thiét bi dién st dung khong phit hgp v&i diéu ki€n sdn xuat.
%  Tai nan dién c6 th€ chia 1am 3 hinh thic:
Do ti€p xic truc ti€p vGi diy dan hodc bd phan thiét bj c6 dong
dién di qua.
Do ti€p xiic b0 phan két cdu kim loai cUa thié€t bi di€n hodc than
cUa mdy c6 chat cach dién bi hdng.
Tai nan giy ra do dién 4p & chO dong dién 1o trong dat.
% Ngoai ra, con 1 hinh thlc n{ra 12 do su 1am viéc sai 1dm cUa ngU0i
s(ta ch(ra nhu bat ng0 déng di€n vao thi€t bi ¢ d6 c6 ngudi dang 1am
viéc.

3.1. Cham truc ti€p vao ngudn dién

3.1.1.Cham dong th&i vao hai pha khiac nhau clla mang dién:
TruGng hop ngudi cham vao 2 pha bat ky trong mang 3 pha hodc véi

day trung hoa va 1 trong cédc pha s€ tao nén mach kin trong d6 nGi ti€p vdi

dién tr& cla ngu0i, khong c6 dién trd phu thém nao khéc.

Hinh 2.1 Ngu0i ti€p xdc truc ti€p 2 pha clla mang dién 3
pha trung tinh khong n0i dat

Khi dé dién 4p ti€p xic bang dién 4p trong mang, con dong dién qua
ngU0i n€u bd qua dién trd ti€p xiic dugc tinh gan diing theo cdng thifc:

U, ~3U,. o
"R R '
ng ng

Trong do:
+U,: dién 4p mang déng kin bGi su ti€p xiic vdi 2 pha cla nguoi
).
Cham vio 2 pha cUa dong dién 13 nguy hi€m nhat vi ngudi bi dat truc
ti€p véo dién 4p diy, ngoai dién trd cla ngu0i khong con nli ti€p védi mot
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vat cich dién nao khic nén dong dién di qua ngu0i rat 16n. Khi d6 du c6 di
gidy kho, Ung cach dién hay ding trén gh€ gb, tham cach dién van bj giat
manh.

Day 1a truGng hop it gdp, chi xdy ra nhiéu ¢ mang dién ha 4p do khi s(ra
ch(ra khong ding cdc qui dinh an toan.

3.1.2.Cham vao mét pha clia dong dién ba pha cé day trung tinh noi
dat:

s Po

.
I
Fa—— i

N

-
HRD _’/’
“M__e,—':"

Hinh 2.2 Ngu0i ti€p xdc truc ti€p 1 pha clla mang dién 3 pha trung tinh n6i
dat

DAy la truOng hgp mang di€én 3 pha c6 dién dp  1000V. Trong truGng
hop nay, dién 4p cdc day pha so vGi dat bang dién 4p pha tlc 12 ngudi dat
truc ti€p dudi dién 4p pha U,. Néu bd qua dién trd nOi dat R, thi dong dién
qua ngU0i dugc tinh nhu sau:

ng R \/§R (2.2)
Trong do:
+U,: dién 4p pha (V).

3.1.3.Cham vao moOt pha clla mang dién vOi diy trung tinh cach
dién khéong noi dat:
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Hinh 2.3 Ngu0i ti€p xc truc ti€p 1 pha clla mang dién 3 pha trung tinh
khong n0i dat

Ngu0i cham vao 1 pha coi nhur mac vao mang dién song song v&i dién
trG cach dién cla pha d6 va n0i ti€p vdi cic di€n trd cdu 2 pha khic.

Tri sO dong dién qua ngudi phu thulc vao dién 4p pha, dién trd cla
ngU0i va dién tr& cla cdch di€én dugc tinh theo cong thirc:
U, J3u,

e R. 3.R R. (2.3)
V3.R ‘ ng e
ng \/5

1

Trong do:
+Uyg: dién dp day trong mang 3 pha (V).
+R.: dién tr& cla cach dién ( ).
Ta thay rd rang dong dién qua ngudi trong trOng hgp nay 1a nhd nhat vi
thé€ it nguy hi€m nhat.

3.2. Pién ap budc, dién ap ti€p xic
3.2.1. Dién 4p budc

Khi diy dan mang dién bj d(t va roi xubng dat, sé c¢6 mOt dong dién
di tir ddy dan vao dat. Tai mOi di€m cla dat sé c6 mOt dién thé, di€m
cang G gan noi diy dan cham dat thi c6 dién dp cang cao.

Khi con ngU0i di trong ving cé diy di€n bj dt roi xudng dat, gilra
hai cUa ngu0i ti€p xtdc vGi dat sé xudt hién mot dién 4p goi 1a dién 4p
budc va ¢6 mOt dong dién chay qua ngudi tU chin nay sang chan kia
gdy nén tai nan dién giat. MUc d0 tai nan cang nguy hi€ém khi ngudi
cang dUng gan di€m cham dat. Khi budc chan ngudi cang 16n va dién
ap cUa day dién cang cao. N€éu ngu0i bj ngi trong khu vuc nay thi mUc
d0 nguy hi€m cang ting lén.

O ngay tai di€m cham dat, dién 4dp so vGi dat sé 1a:
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U=I,R, (2.4)

Cic diém G cich déu diém cham dat c6 dién thé bang nhau (céc
vong dang thé).

Ngudi ding hai chan trén hai di€m c6 di€én th€ khac nhau thi s€ chju
tdc dOng clla mOt dién 4p. Hiéu di€n thé dat vao hai chan ngudi dlng &
hai di€m c6 chénh 1&ch dién thé do dong dién ngadn mach trong dat goi
1a dién ap budc.

Dién 4p budc xdc dinh bang bi€u thlc sau:

. a
u, U. U _ = — 2.5
b * e i x> 2 x(x a) 2.5)

O day: a 1a dd 16n budc chan ngudi, khi tinh todn 18y béng 0,8m; x 12
khodng cach tU di€m cham dat dén chan ngUdi.

L J'i= la.Ry

Vo r
—ale— X _"'.:"'— >20m
Vo '

Hinh 2-4 Dién 4p budc

TU phuong trinh (2.5), nhan thdy khi cang xa di€m ngan mach cham
dat thi mau sO cang ting va tri sO U, s€ cang gidm. Ngoai khodng céch
20m dién 4p xem nhu bang 0.

O s4t n0i c6 ngdn mach cham dat, dién 4p budc U, cling c¢6 thé bang
0 néu hai chian ngudi dlng trén cung mOt vong dang thé (di€m ¢ va d
hinh 2-4)
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Gidi han cho phép cla tri sO di€n 4p budc khong qui dinh & cdc tiéu
chudn hién hanh bdi vi tri s6 U, 16n thudng do cdc dong dién ngdn
mach 16n giy ra va nhu vy né s€ bj ngat ngay tlc thoi boi cdc thiét b
bdo vé.

Cic tri s6 U, nho khong giy nguy hi€m cho ngudi do dac di€m céc
tdc dung sinh 1y cUa mach dién tU chan qua chan.

Mac du dong dién di trong mach chan — chan tuong doi it nguy hiém
nhung so vGi dién dp U, = 100+250V chén c6 thé bj co rit va ngudi bi
ngd xubng dat. Ld nay di€n dp dat vio ngudi ting 1én va dudng dong
dién di qua theo mach chinh tay — chan.

Vi vy, khi diy dan dién bj d(t va roi xubng dat can phai bdo ngay
cho dién luc khu vuc gan nhét d€ cat dién ngay, dOng thoi 1ap rao
chan, cf ngudi canh gilf ngiin chdn, khong cho phép ngudi va ddng vat
dén gan cho6 day dién bj roi xubng dat vGi khodng cdch nhu sau:

0 TU 4+5m d0i vGi thi€t bj trong nha.

0 TU 8+10m d6i v6i thi€t bi ngoai troi

Trong truOng hQp ngudi bi tic dung cla dién 4p budc thi phdi binh
tinh rdt hai chan gén sdt vao nhau, quan sat tim cho dugc chd day dan bi
d(t roi xudng dat, sau dé budc vGi budc chan rat ngdn hodc nhdy cod
cd mOt chan ra xa ch® cham dat cla day dan.

3.2.2. Pién ap ti€p xic

Gid s c6 hai thi€t bj dién v® boc kim loai nhu hinh 2-5 dudgc nbi
vGi b0 phan ndi dat (dién tr& dat Ry).

Trong qua trinh ti€p xtic v&i thi€t bi di€n, n€u c6 mach dién khép kin
qua ngUOi thi dién 4p gidng 1én ngudi 16n hay nho 1a tuy thulc vao dién
tr& khac mac n0i ti€p vGi nguoi.

bién 4p dat vao ngudi (tay-chin) khi ngudi cham phdi vat c6 mang
dién 4p goi 1a dién 4p ti€p xdc. Hay néi cdch khic dién dp gilra tay
ngUQdi khi cham vao vat cé6 mang di€n dp va dat nGi ngudi dUng goi 1a
dién 4p tiép xic.

Vi chiing ta nghién cUu an toan trong di€u ki€n cham viao mét pha 1a
chU y€u cho nén c6 th€ xem dién 4p ti€p xiic 1a thé gira hai di€m trén
dudng dong dién di ma ngudi c6 th€ cham phai.

A A A

y LI'.:'
|

U=l R] Y UL

1

L d

VT VA

R, | |
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Hinh 2-5 Dién 4p tiép xiic trong viing dong dién ngan mach cham
vO

Trén hinh v€& trén hai thi€t bi dién (d0ng cO, mdy sdn xudt...) c6 vé
mdy dugc nOi vGi vat ndi dat c6 dién trd dat 1a Ry. Gid s cich dién
cUa mOt pha cUa thiét bi 1 bi choc thlUng va c¢6 dong di€n cham dat di
tUr vO thiét bi vao dat qua vat nGi dat. Lic nay, vat ndi dat ciing nhu vo
céc thi€t bi c6 ndi dat déu mang dién dp d6i vGi dat 1a:

Uqs = 1a.Rq (2.6)

Trong d6, I 12 dong di€én cham dat.

Tay ngUdGi cham vao thi€t bi nao ciing d€u c6 dién 4p 1a Ud trong lic
d6 dién dp cUa chan nguGi Uch lai phu thubc ngudi dUng tUc l1a phu
thuQc vio khodng cich tlUr chO dUng dén vat nbi dat. K&t qua 1a ngudi
bi tdc dOng cUa hiéu sO dién dp dat vao tay va chan, dé la dién 4p ti€p

e

xic :
Uu=Uq U, (2.6)

Nhu vay, dién 4p ti€p xiic phu thubc vao khodng cich tUr vo thiét bi
dugc noi dat.

Trudng hgp chung c6 th€ bi€u di€n dién 4p ti€p xiic theo bi€u thic :

U,= a. Uy trong d6 o 12 hé s0 ti€p xiic (o <1)

Trong thuc t€ di€n 4p ti€p xiic thuOng bé hon di€n 4p gidng trén vat
n0i dat.

Phan tich cdc k&t qud khdo sit vé hau qua cUa tai nan vi dién & céc
cap dién 4p khic nhau (Bang 2.6), cho thdy ty 1& t6n thudng khong phu
thuQc tuy€n tinh vio gid tri dién dp. Trong mét sO trudng hgp & mUc do
dién 4dp thap c6 thé€ coi 1a it nguy hi€m nhung van c6 thé dan dén tl
vong.

Bang 2.4 K&t qud khdo sit v&é hau qud cUa tai nan vi dién & céc cap
dién dp khédc nhau

Ty 1é t& vong Mat kha ning lao | Khong d€ 1ai di ching

U,V A

%o dong % %o
<24 6,6 - -
50 10,6 5,1 7,7
100 13,4 10,7 13,8
150 31,4 28,8 37,3
200 18,9 349 24,5
250 7 13 14,5
350 1,2 3,25 1
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500 4,3 1 0,6

>500 6,6 3,25 0,6

K&t qua khdo sit khong cho thdy mOi quan hé gilta ty 1€ tU vong va
di€n 4p vi thuc chat & mang dién 4p cao, cdc phuong tién bdo vé dugc
trang bi day dU hon.

O mdt s& nudc ngudi ta ciing c6 &n dinh ngUBng an toan tuong doi
cUa dién 4p, thuOng nam trong khodng 12+24V. Tuy nhién, c¢6 th€ néi
12 khong tOn tai mOt dién 4p an toan tuyét d6i va hiy t& bd y dinh sO
vao vat dan khi dang c6 dién 4p, bat ludn 12 dién 4p nao. Khi bubc phai
1am viéc vGi c4c thi€t bi hodc gan cic thi€t bj mang dién, nhat thiét
phdi 4p dung cic bién phdp bdo vé khic nhau. Trén thuc t& can phdi cé
mOt gid tri dién 4p gidi han sao cho c6 thé xdc dinh dugc ngudng an
toan cUa dong di€n trong di€u ki€n nhat dinh.

3.3. HO quang dién.

La qud trinh gidi phéng ning 1ugng dOt ngdt, chdp nhodng, kém theo
ti€ng n0 18n, thudng do dodn mach gy ra. Kim loai bi nhiét d6 5000°C
1am cho bOc hoi sé€ tao thanh mOt moi trudng plasma c6 nhiét dd cao.
Séng xung kich dugc tao ra cé th€ thGi bay nhiing kim loai con 1ai vdi
tOc d6 cla mOt vién dan. HO Quang DPién c6 th€ dién ra chi trong thoi
gian 1/1000 gidy, bat ngd, nguy hi€m va c6 th€ giy chét ngudi.

Hién van tOn tai mOt quan niém khong ding l1a: cuOng d6 cla ho
quang chi do d 16n cUa dién 4p quyét dinh. Thuc té€ cho thdy, dién 4p
thap van c6 thé€ sinh ra hd quang v&i mUc ning 1ugng 18n hon so vGi
di€n 4p cao. Ning lugng cla hd quang phat ra thudng phu thubc nhiéu
vao cuOng d6 dong dién ngadn mach va thoi gian thao tic cUa thiét bi
quéa dong (may cat, cau chi) d€ loai bo su cO.

Ciéc su cO c6 kém theo hd quang v&i mUc ning 1Ugng cao thulGng phat
ra mOt lUgng nhiét rat 16n. Nhiét lugng nay 1am néng chdy, bOc hoi va
gidn nd vat liéu dan dién, dOng thoi, khong khi bao quanh vt liéu dién
cting bi bdc chdy va gidn nd theo, va do d6, né tao nén séng 4p luc. VE
géc dO di€n hoc, su bung phat cla séng 4p luc nay 1a mOt nguy hi€m
ghé g&m, nhung 1ai thudng khong dé nhan di€n. Pén ldc di c6 th€ phat
hién dugc né va thuc hién coéng tic clru hO, du c6 khdn truong di
chuyén cic nan nhan khéi khu vuc c6 ngudn phat nhiét cla hd quang
dién thi, thuOng 1a da phdi ganh chiu hdu qua d6 v0 ndng né, kém theo
cic thuong vong th€ chat nhu chdn thudng sQ nio, U tai, di€c tai hodc
thudng vong do bi va ddp vao cac vat thé khic. Manh kim loai bay ra
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tU cdc b0 phan co khi cla mach di€én hay nhitng giot kim loai da bi
néng chdy ciing c6 th€ giy thuong tich. Nhitng ngudi G ké sit vdi viing
dang c6 dp luc ghé g6m nay cing rdt dé bj t6n hai nhat thoi vé than
kinh, thdm chi c¢6 khi khong con nhd gi vé vu n6 manh liét ngay trudc
d6 tUr h6 quang di€n da tdc dOng dén minh nhu thé nao.

Cac nguon chinh cla séng ap luc phat ra ttr hd quang dién bao gdm:

- Ngubn nhiét cUa luOng khong khi bi d6t néng khi hO quang xuyén
qua no.

- NguOn nhiét tod ra tU qud trinh néng chdy, lam sdi va bOc hoi cla
cdc thanh hodc diy dan dién.

Trong h&u hét cic tai nan vé dién, viéc mat khd ning d€ chan dodn
mUc d6 thuong vong ngay tai thOi di€m nan nhan nhdp vién thudng
dua dé€n hau qud 1am qua trinh diéu tri bi tri tré thém. Kha ning phuc
hOi slic khoé c6 co hdi ting cao néu c6 dugc nhi€u thong tin vé tai
nan, chang han, dd 16n t6i da cla dong dién, dién 4p 1udi dién noi xay
ra tai nan, chi€u dai doan ti€p xiic v&i dong di€n, va cic di€u kién bbc
chay hO quang. TOt nhét 1a chuy€n nan nhin cang nhanh cang tGt dén
Trung tAm di€u tri bOng hodc cO sG nao d6 c6 di€u kién dac biét trong
vi€c diéu tri chan thudng vé dién.

C6 th€ gidm thiu cic rli ro thuong vong hodc t vong do dié€n gy
nén bang cich mdc, deo hay mang cic trang bi bdo vé& an toan cd nhan
va cung cap, phG bién tai liéu hudng dan chuyén nganh mang tén “Céc
giGi han ti€p can vé dién” cho nhiing ngudi thuc hién céic cong viéc
tric ti€p hodc gan vdi cic b0 phan hodc cdc th