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KHONG CHE NONG PO KHi THAI (CO) TRONG MOI TRUONG

Nguyén Thanh Ha', Hoang Thi Thu Giang

Dai hoc Thai Nguyén, Trwong PH Ky Thuat Cong Nghiép — Pai hoc Thai Nguyén

TOM TAT

Khi CO |a mét loai khi khéng mui, khéng méau, khéng kich thich va khéng gay tén thuwong
niém mac do dé giac quan it phat hién ra khi nay. Néu méi trwerng khong khi cé ndng do
khi CO téang dén mot gia tri nhat dinh thi c6 thé xay ra hién twong ngd doc lam anh
hwdng dén strc khoé ctia ngudi lao ddng. Mirc dd ngd doc khi CO phu thudc vao ba yéu
td; ndng dd khi CO trong méi trwdng, khodng thdi gian ton tai nébng do dé va cwdng dod
lam viéc hay téc do téc dd hit thd cia méi ngwdi. Khi ngudi lao ddng lam viéc trong méi
trwdng ma ndng dod khi CO trong khoang 80ppm dén 700ppm hoéc I&n hon co thé xay ra
céc triéu chirng tdng dan nhuw: |am gidm cwéng dod lam viéc, tie ngwe, loan nhip tim,
nhrc dau, budn nén, dau 6¢c kém minh man, hé théng than kinh trung wong bi té liét, hon
mé va c6 thé dan dén tlr vong. O viét nam hién nay, viéc khéng ché ndng do khi CO
trong gi¢i han cho phép van chwa dwoc quan tdm ding murc, hau hét cac hé théng xr ly
khi ddc con thé so, lac hau chwa dam bao chét luvong.

Bai bao dwa ra giai phap thiét ké hé théng tw dong khéng ché ndng dd khi thai CO va

nang cao chét lwong cta hé théng.

Ttr khod: ndng do khi CO, bd diéu khién PID, bé diéu khién mo.

DAT VAN DE

Viéc tdng nang suét lao déng, nang cao
chét lwong san phdm ludn phai dwoc gan
lién v&i viéc bao dam an toan trong lao
doéng san xuét, nang cao diéu kién va
chét lwong méi trwong 1am viéc cho cong
nhan. Khi CO la mét loai khi doc hai cho
con nguwdi khi hit phai, ddng thoi ciing la
yéu t6 gay nén hiéu ng nha kinh vi vay
can duoc lwu y loai trir va gidm thiéu.

Do tinh chét doc hai ctia khi CO nén mot
sb t6 chirc an toan va sic khoé trén thé
gi¢i va cac qubc gia da dat ra cac tiéu
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chuén, gi¢i han cho phép ctia néng do
khi CO tai noi lam viéc, nha xwéng, khu
cbng nghiép cling nhw khu dan cv nhw
sau:

Tai Viét nam:

- Nong do toi da cho phép clia khi doc
CO trong khéng khi & co s& san xuat la
0,030mg/I.

- Nong d6 cho phép cla khi déc CO trong
khong khi & khu vwc dan cv la:

+ Ting lan do tbi da 3mg/m?®
+ Trung binh trong ngay dém la 1mg/m?®
Tai Hoa Ky:

- T6 chic an toan vé sinh Hoa Ky
(OSHA) dwa ra gi¢i han chap nhan dwoc
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dbi véi ndng dod khi CO 1a 65 ppm trong
subt thoi gian lam viéc.

-Vién an toan strc khoé quéc gia My
(NIOSHA) dé nghi gi¢i han khi CO la
35ppm trong sudt thoi gian lam viéc. ay
Hién nay & mot s co s& san xuat quy
mo vira va nhé cé ap dung cac phuwong
phap x& ly khi doéc don gian nhw: thap
riva khi, thap hap thu bang vat liéu rdng
twdi nwdc hoac dung dich slra voi,
nhung nhin chung cac thiét bj va hé
théng x& Iy khi & cac khu céng nghiép
nay con & mec thdp do trinh do thiét ké,
ché tao, trinh d6 van hanh cla cdng nhan
va y thirc ty giac cta doanh nghiép. Theo
két qua diéu tra tai cac khu cong nghiép
¢ cac tinh phia Nam c6 khoang 5% cac
co s& san xuat cong nghiép co 1o dot
nhién liéu dwoc 1ap dat hé thong X ly khi
doc hai. Chi c6 mét sb rat it cac co s&
san xuat méi xay dwng hién dai co cac
hé thdng xt ly kém theo day truyén cong
nghé, sb con lai hién nay m&i chi xay
dwng phuong an hoac ap dung cac bién
phap truyén thdng nhw st dung cac hé
thong théng gi6 trong nha xu0’ng hoac
trong nhiéu cay xanh nén khéng thé hoan
do cua khi déc nay.

Vi vay viéc thiét hé mot hé théng tw dong
khéng ché néng do khi CO tai cac khu
coéng nghiép theo céc tiéu chuan da dwa
ra & trén la van dé cap thiét dat ra cho
cac nha nghién ctru, thiét ké.

CAU TRUC HE THONG, TINH TOAN
MO PHONG HE THONG

Gia thiét ta chon déi twong dé thiét ké hé
théng 1& mét nha xwdng cé dién tich
khoang 2000m?, cao 7m, trong nha
xwdng nay cé cac thiét bj ma qué trinh
lam viéc cta chang co thé thai ra khi CO
lam tang ndéng d6 khi CO trong moi
trwdng va cé kha nang gay nguy hiém
cho ngu¢i tham gia lao déng tai nha
xwdng. Néu néng dd khi CO trong nha
xwdng vuot qua gia tri cho phép thi hé
théng sé tw dong diéu khién mé van dé
bom khi Oxi vao nham lam gidm néng do
khi CO xudéng mirc cho phép. O diéu kién
binh thwéng thanh phan khéng khi nhw
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sau: Khi Nito: 78,030%, khi Oxy:
20,990%;  khi  Argon:0,933%;  khi
Cacbonic:0,030%; khi Hydro: 0,01%

V&i dung tich nha xuwéng la 14.000m? thi
& diéu kién binh thwong dung tich khi
Oxy la 2.940m*® va dung tich khi CO la
4,2m°. Nhw vay ta thay rdng & diéu kién
binh thwéng thi néng dd khi CO la rat
nhd, vi vay khi lwong khi CO tang lén, dé
lam giam ndng d6 khi CO xubng gia tri
cho phép ta phai bom vao mét lwgng du
I&n khi Oxy. Do vay dé rt ngan thoi gian
khéng ché néng dd khi CO ta c6 thé s
dung mét sb van bom khi Oxy déng thoi
bd tri xung quanh nha xwéng. V&i nha
xwéng trén ta chon st dung 4 van bé tri
ddéng déu xung quanh nha xwéng va
cung dwoc diéu khién ddng thoi dé dam
bao Iwgng khi Oxi bom vao dwgc phan
bd déu. Tl yéu cau coéng nghé ta co so
dd khdi hé théng nhw sau:

Re | w ]

o

Tin higu
dat

Hinh 1. So d6 khéi hé théng tw dong khéng
ché ndng dd khi CO mét tin hiéu

Trong d6:

- Rc: LA bd chuyén dbéi dong dién - khi
nén (I/P). O day Rc dwoc chon la loai
PK200 ctia hdang YOKOGAWA cé tin hiéu
dau vao la dong dién I: (4mA + 20mA) va
tin hiéu dau ra 1a &p suét khi nén P:
(0,2Kg/cm?® = 1Kg/cm?).

- Van khi oxi: 14 van diéu tiét lwong khi
Oxi can thiét cho nha xwéng

- Pbi twong: L4 nha xwdng can diéu
khién ndng do khi CO.

- Po CO: La thiét bi do ndng d6 khi CO.
O day ta chon thiét bj do khi CO 13 loai
TSG2442 cla hang Figaro dé thiét ké hé
thdng. Day la cdm bién co kich c¢& nhd,
cobng suat tiéu thu thap, dd nhay véi khi
CO I&n, it chiu @nh hwéng cta hoi am va
cac khi khac, co6 gia thanh ré, hoat dong
6n dinh tin cay. Dai do cha sensor tw
30ppm + 1000ppm, dap ng dugc yéu
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cau giam sat nong do khi CO trong B6 diéu chinh ndng d6 khi CO ding
khoang co thé gay nguy hiém dén sic  |uat PID c6 ham truyén:

khoé con ngwi. Tin hiéu dau ra c6 dang

a dc ié + . 1

& dongAller’I tl‘,JC 4r.nAA 2’OmA: ) W, (5)=K,(1+—+T,5)

* Nguyén ly lam viéc cua hé thong T;s

- Binh thwong khi néng dé khi CO nadm
trong pham \{i chg phép tin hiéu déu’ vao
cla bd chuyén doi I/P khong thay do6i va
van khi Oxi gilr nguyén trang thai.

- Khi ndng do khi CO tang vuot qua gid
tri cho phép, tin hiéu vao cta bé chuyén
doi Rc theo do6 ciling tang 1én, d6 mé cla
van sé dwoc tang lam cho lwong khi Oxi
cap vao nhieu hon, do d6 ma nong do khi
CO lai giam xudng muc cho phép

Can clr vao so dd cAu tric cta hé théng

Rosts 0% o5

(hinh 1), nguyén ly lam viéc cla tirng Hinh 2. So db Subsystem cho mach vong hé
khau va clia ca hé ta biéu dién dwoc ham théng

truyén dat cla cac thiét bj (kh&u) trong hé
théng nhw sau: T S I e - T T

+ Ham truyén dat cua thiét bj do nong do
CO: la mét khéu quan tinh bac nhat.
0,016 (1)

W, (s)=—0——
r () 1+0,005s

+ Ham truyén dat cda bd chuyén déi
dong dién - khi nén (I/P):la mét khau
khuyéch dai véi hé sb khuyéch dai K:

_ 2
KzAPmlx _1 0,220’05 KG/cm (2)
Al 20-4 mA

max

+ Ham truyén dat coa van:
60 %do mé&  m’ /s ()
W, ., = R <
1+0,01s | KG /cm~™ %40 mo

+ Ham truyén dat cda déi tuong diéu
0,08 0,0054

chinh:w  (s)= =
' s(1+15s) 5(0,067+s)

(4)

Dwa vao so dd cau trac hé théng (hinh 1)
ta tién hanh md phéng dé khao sat dac tinh
ctia hé théng bang phdn mém Matlab —
Simulink véi:

Hinh 4. Két qua mé phéng
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) Sy
& HiEE B

Hinh 11. Két qua md phéng

Nhan xét:
Néu ta chon tham sé cua bd PID la
Kp=Tp =200; K, =1/T, = 30, Kp =1.10°
Thi ta s& nhan duoc két qua md phang
nhw hinh 4 tir d6 ta thay qua trinh qua do
6n dinh voi chét lwgng diéu chinh c6 cac
théng s6 nhw sau:
- D6 qua diéu chinh & = 9,5%
- Thoi gian qua do tyg = 8s
- Th&i gian dap wng t,, = 4s.
Thiét ké bo diéu khién m& dé chinh
dinh tham so b dieu khien PID
Dwa trén hé diéu khién nong do khi CO
c6 cau truc nhw hinh 1, va két qué,mé
phéng nhw hinh 4, néu thay dbi hé sb K,
thi tinh tinh 6n dinh clia hé cling thay d6i,
nham nang cao chat lvong cta hé ta bd
xung cau trdc c6 bo dieu khién bén trong
dung PID truyén thong, ,cc‘)n bén ngoai
dung b6 dieu khien mé dé ty dong chinh
dinh tham so K, cia b6 PID,
Gia thiét hé sb ti 1& Kp cho phép thay doi
trong khoang [Kpmin, Kpmax]. D€ tién loi
trong tinh toan ta bién doi ching vé don
vi twong doi:

K, -K

K' — pmin
P K -K

pmax pmin

Nhw vay nhiém vu cu thé cia bo diéu
khién mo duoc thiét ké nham dé chinh
dinh tw dong tham so K.

Dinh nghia cédc bién vao ra

- Dai lvong vao clia bo diéu khién mo
(BKM) Ia sai léch gitra nong d6 khi CO
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can giv 6n dinh (tin hiéu cha dao) va
nong d§ khi CO thwc trong nha xwéng
(SL la gi& tri rd).

- pai‘lu’cyng’ ra cia bo BKM la g‘iién ap ra
dé dieu khién d0 mé ctia van cap khi Oxi

Xac dinh tap mo

- Mién gia tr vat ly (co' s&) ctia cac bién vao
-ra;

*INPUT dwoc chon trong mién gia tri tir -
20 dén +20.

*OUTPUT dwoc chon trong mién gid tri tr O
dén 1.

- S6 lwong cac tap mo (gia tri ngdn ngiy):

INPUT e {RN, N, TB, L}R4t nhd, nhd,
trung binh, I&n).

OUTPUT&(MRN, MN, MTB, ML{M& rat
nhd, mé nhd, mé trung binh, mé I&n).

rat nhd, mé& nhd, mé trung binh, mé 1&n).

- Xac dinh ham lién thuQc: Ham lién thudc
cua INPUT gom 4 bién ngon nglr va
OUTPUT gom 4 bién ngbn ngir.

M6 phéng bé diéu khién me trong
MATLAB

a. Xay dung céac khéi cua bé diéu khién
mo

Ta c6 b diéu khién mo, cac ham lién
thudc Q’éu vao, ham Ijén thudc dau ra,
luat diéu khién va két qud mé phdng
dwoc chira trén hinh 5, hinh 6:

- Tap cac luat diéu khién cha bod diéu
khién mo va luat dang mat dwoc biéu
dién trén hinh 8, hinh 9.

b. Két quéd mé phéng

Nhan xét

Hinh 11 la két qua md phong khi chon
tham s6 cua bé PID la [Kp=Tp =200; K,
=1/T, = 30, Kp = 1.10°] khi chua dwa thém
bo diéu khién me vao va khi dwa thém b
diéu khién mo vira thiét ké vao dé chinh
dinh tham s6 cla bo diéu khién PID.
Theo két qua md phong nhw hinh 10 ta
thay sau khi hiéu chinh tham s6 Kp cac
théng s6 cua dac tinh cta hé la:

- D6 qua diéu chinh § = 3%, Thoi gian
qua do tye = 7s, Thoi gian dap wng ty, =
7s.
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KET LUAN

T cac két qua mé phdng trén ta thay khi
chon céc tap me va luat diéu khién thich
hop thi bd diéu khién m& ghép vao hé
PID da giup cho hé théng dat dwoc chét
lwong cao hon. Bo diéu khién md gilp
cho d6 quéa diéu chinh gidm xuébng, thei
gian qua doé gidm, chét lwong diéu khién
cta hé thdng tang lén hon so véi khi chi
st dung bd diéu chinh PID.

DPay ciing 1a co s& dé thiét k& cac hé
théng tw déng diéu chinh néng dd cac
loai khi khac trong thuc té cta lao déng,
san xuét va doi sébng dé nham khéng ché
néng doé khi nam trong khodng gia tri gidi
han mong muén, tr d5 bdo vé& an toan
cho nguwoi lao dong cling nhw bao vé moi
trwdng sdng va lam viéc.
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SUMMARY

DESIGNING AND IMPROVING QUALITY OF THE AUTOMATIC SYSTEM
CONTROLLING CO CONCENTRATION IN THE ENVIRONMENT

Nguyen Thanh Ha*, Thai Nguyen University
Hoang Thi Thu Giang, University of Technology, Thai Nguyen University

CO is a colorless, odorless and harmless substance to membrane; therefore, it is difficult to be
recognized. Carbon monoxide is produced from the partly burning of Carbon substance. If the air
in the environment contains CO concentration which increases to a specific value, it will be
poisoned and effect workers’ health. When a CO concentration increase, human’s heart and brain
can be affected seriously and it could even lead to death. CO toxicity is affected by three factors:
CO concentration in the air, duration of CO existence and volume or breath rate. When one isin a
place with 80ppm-700 ppm CO concentration or more, one may have difficulty in breathing in
chest, Inotropic arrhythmia and have headache, nausea, vomiting and unclear minded. The
central nervous system can be paralysed, coma even lead to death. Today in Viet Nam,
controlling CO in maximum permissible concentration is not interested properly. Almost, flue gas
controlling system is still primitive back ward. Therefore, controling CO concentration is not
guality assurance.

This article introduces a solution to designing an automatic CO concentration regulation system
and improvement for this system.

Keywords: CO concentration, system structure, modeling, PID controller, fuzzy controller.
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