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LOI NOI PAU

Meéi truting dang la mdi quan tdm hang ddu clia moi qudc gia rén toan
thé gidi. Cling véi su bing nd vé dan sd 1a do thi hod, cong nghiép hod la sur
phdt trién Giao théng vén tai. Phuong tién Giao thong ngay cang phat trién
[3 xu hudng tdt yéu cua xd hoi, phuong tién giao thong da mang lai nhiing
ich 1¢i 16n lao cho con ngudi trong viéc nang cao chdt lugng cudc song,
nhung mat khéc ciing trd thanh mot trong nhitng thi pham nguy hiém phé
hoai méi trudng sinh thdi hoc. Nghién ciu vé sy anh hudng ctia khi thai do
ciac phuong tién giao thong vén tai tao ra dén moi trudng va cic bién phdp
bao v& mdi trudng di va dang dugc ti€n hanh & mdi qudc gia .

Vdn dé nghién citu cdc thiét bi do ludng d€ danh gid d6 6 nhiém moi
truong ciing nhv cdc giai phdp k¥ thugt lam giam 6 nhiém moi trudng do cac
phuong tién GTVT gay dugc cac nude rit coi trong dic biétl la cdc audc
dang phat trién. Cic thiét b ki€ém tra cdnh bdo tham s6 doc hai ciing nhu céc
gidi phdp k§ thugt dé giam 6 nhiém moi trudng vin dang dugc ngay cang
hoan thién theo hudng ting mic do chinh xdc va mic do tr ddng hod.

3 nudc ta, do quan niém chua ddy da vé tinh cAp thiét clia & nhidm moi
truong nén chua duge quan tam mot cdch nhiéu va déng bo vé bién phap
danh gid v cdc bién phdp k§ thudt dé gidm 6 nhiém moi trudng con han
ché. Miit khiac, céc thiét bi do ludng cdc tham s6 doc hai dén méi trudng con
chua dugc phd bién va déng bo, mdi chi & tinh trang mua thit bi don 1é,
khong dong bd trén co sd cdc phép do 10i rac.

Hién nay, chua cé b phan nghién ctu cic thiét bi do ludng mot cdch
day da vé mic do 6 nhiém do cdc phuong tién GT gay ra trén cd s v dong
(luu giit s6 lidu do, tr ddng canh bdo mitc d0 6 nhiém ...). Pic biét cdc bién
phap k¥ thuat 1am giam 6 nhiém lai cang it dugc dé cép t6i.

Trén co so tién bd cha ki thudt dién tir va cong nghé tin hoc cho phép
chiing ta c6 thé thyc hién duge nhitng thiét bi do ludng va canh bio mic do
0 nhiém moi trudng maot cach ty dong.

Dé tai di vao nghién cifu ché tao ra mdy do va luu trit néng do khi thai,
tir d6 gitip cho viéc kiém dinh, xir 1 6 nhiém dé dang thuan Igi hon.

Ha néi, ngay ...... thdng ...... ndm 2000



PHAN I: TONG QUAN DPE TAI
CHUONG I: MOI TRUONG

I1-PAT VAN PE

Viao cudi thé ky 20 nay, van dé€ cdp thiét dang dat ra trudc nhan loat
todn cdu 1a bdo vé moi trudng. Ngay nay, c6 hing loat céc yéu t6 rdt phic
tap lién quan dén nhau tic dong 1am mat can bang sinh thii trén thé gidi.
Cung v6i sy phét trién nhu vii bdo cha céc nganh khoa hoc, cic sang kién
phét minh éng dung, su bung né vé& dan s& va nhu cdu clia con ngudi dugc
dat ra hét sttc cp bach trén toan cdu. Thdi xa xua, moi trudng, thién nhién
vén 13 trong sach, né tur diéu chinh cAn bing va thun 19i cho con ngudi ciing
nhu céc sinh vat khdc. Nhung do tdc dong cla con ngudi, moi trudng ngay
cang 6 nhiém va ta c6 thé thdy ngay dugc d6 1a 6 nhiém khong khi. Khong
khi cé ¥ nghia 14t hé trong déi véi con ngudi vi ngudi ta ¢d thé nhin an tir 7
dén 10 ngay, nhin udng tir 2 dén 3 ngay, nhung chi sau 3 dén 5 phit khong
hit thd thi c6 nguy co tir vong.

Moi trudng 6 nhiém rd nhét 13 moi truong khong khi, ddc biét & cic do
thi, cdc khu cong nghiép clia cdc nudc phét tridn va dang phat trién. O nhiém
khong khi da gay ra nhitng hiu qua nghiém trong ddi vdi sic khoé con
ngudi. O Tokyo, 6 nhim khi thai tir khu cong nghiép di lam sic sva, chiy
nudc mét, nudc mili dan cu trong viing. Khéi va bui than lam cén trd dnh
sang mat troi. Ngudi ta tinh ring, & NewYork ¢6 tGi 25% 4nh ning mat trdi
bi can lai, & Chicago con s nay 1a gin 40%. Mot s& noi con ¢6 hién tugng
dic biet goi I1a "nghich ddo nhiét". Binh thudng nhiét do khi quyén ha thép
khi d¢ cao tang lén. Nhung khi cé "nghich dao nhiét" thi mét 16p khi nong
lai phit 1én 16p khi quyén phia dudi, ngin cdch sy hod tron khong khi. Néu
noi nay 1a mot ving cong nghiép thai ra cdc chat 6 nhiém thi 16p nghich dao
nhiét trd thanh mot man ngan 1am cho chét nay tich tu lai gAn mat dat va gay
tdc hai. Dién hinh cta hién tugng nay 14 & L6tAnGiolet. Pay 1a mot ving déi
dao dnh ning mit trdi, [€ ra didu d6 1a diéu thusn lgi. Nhung do c6 "nghich
dao nhi¢t" lam cho khong khi bi 6 nhiém ning né. Bdu tdi L6tAnGiolet
luon chita nhitng khi doc: CO, ciac khi Andehit (R-CHO) va cédc loai khi doc
khéc. O nhiém khi quyén o day da trd thanh vén dé bdo dong, stic khoé cong
déng dang bi de doa, cay cdi man d6ng thanh phd bi han trén dién tich rong
16n. Ngoai ra, hién tugng ndy con lam ting ndéng do hoi khéi doc gay ngat &
Luan Don nam 1952 1am chét va bi thuong khoang 4000 ngudi. Hién tuong
nay ciing gy ddu doc & thanh phd thung ling Manse (Bi) vao nim 1930 va
& thung liing doc theo s6ng Monogahela vao nam 1948 1am hang trim ngudi
chét. Nhung ditng dau trén thé giéi vé 6 nhiém moi trudng khong khi vin 1a
thti d6 Meéhicod v6i dan s6 20 triéu ngudi. Thang 3/1992 thanh ph6 da trai
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qua nhimng ngay hét sic khé khan vi 2,5 triéu xe hoi, 30.000 xi nghi¢p cong
nghiép 16n va nhé cia thanh phd hoat dong va thai vao khong khi mdi nam
khodng 4,3 tri¢u tdn chit thai, 1am cho néng d¢ khi doc trong khong khi idn
gdp 3 l4n tiéu chudn cho phép. Ngoai ra, moi trudmng khong khi bi 6 nhiém
con gay ra hién tugng goi 1a "mura axit”. Mua axit 1a mua trong d6 c6 chira
nhiéu Axit do khong khi bi 6 nhiém. Cic loai nhién li¢u nhu than dé, cui hay
san phdm ddu khi ma ta ding déu chia Sunphua va Nito. Khi chdy trong moi
trudng khong khi c6 0xi chiing s& bién thanh cdc 6xit tuong ung rit dé& hoa
tan trong khi quyén d€ hinh thanh cdc axit nhu: Axit Sunphuric (H,SO,),
Axit Sunphuro (H,S0,), Axit nitoric (HNO,). Ching lai roi xuéng mat dat
cling v6i cdc hat mua hoic luu lai trong khi quyén ciing may trén trdi. Mua
axit 1am tang tinh chua cha d4t, 1am huy diét cay cdi, dong thoi 1am hdng
cdc cong trinh 10 thién. Theo uée tinh thiét hai do mua axit trén toan th& gidi
mdi nam 1a 1450 triéu do la. Do mua axit ma d4t dai bi axit hod, ¢ nhiém
hod hoc. Cay c6i hdp thu cic chat Cadimi (Cd) trong ddt da bi axit hoa. Cay
cOi ¢6 ham lugng cadimi cao s€ gy hai cho gia stc va con ngudi an phéi
ching. Céc ch4t axit trén khong khi rit nguy hai d6i véi co thé séng, n6 ¢6
thé gay ra su tan pha d6i véi he thén kinh va gay bénh thdn kinh. Mua axit la
van dé rat gay cdn & Bic M§ va Chau Au. Rimg v mda mang & Canada da
bi tan phd bdi mua axit do ch4t thai cong nghiép tir Bic My bay sang. O
nhiém & Anh da gy ra mua axit & Thuy Pién, con & Nhat Ban thi mua axit
lam hu hai 5000 km? riing cay tuyét ting & Kanto, phia bic Tokyo.

Ping sau mitc 6 nhiém cla mai trudng khong khi 13 moi trudng ddt va
nuéc. Hai moi trudng nay lién quan dén nhau: Chét 6 nhiém trong dét hoa
tan vao nudce hodc bi dong nude cudn theo, chét 6 nhiém ling xudng va giit
lai trong d4t. Dac biét nguy hai 1a 8 nhiém do thudc trir sdu hoidc thudc diét
cd gay ra. C6 loai thudc trir sau t6n tai trong d4t hang chuc nim ma khong bi
phan huy. Thudc trir sdu thdm nhdp vao co thé con ngudi qua nhiéu cich
khic nhau nhv thdm qua da, h¢ ho hdp hoac dudng tieu hod, 4n u6ng. Nhung
dil theo cdch nao chang nita thi tdc hai cia né ciing khé ludng hét duge. O
nhiém moi trudng nudc cling gy tdc hai khong nho doi vdi stc khoé cha
con ngudi. O nhiém nuée do nude thai sinh hoat gla dinh dé vao cdng 1dnh
r6i chay ra song hé 12 mot trudng hgp dién hinh vé 6 nhiém gin vdi ting dan
s&. Néu mat do dan cu thép thi nude rira d6 xuéng séng hé cd thé duge dong
lai do qué trinh loc tu nhién. Nhung n€u mat d¢ dan cu cao thi kha ning loc
tu nhién mét di. Ngay nay, cdc nha khoa hoc nghién citu vé moi trudng da
Joan bdo ring toan bo khi quyén bao phit hanh tinh ching ta da bi 6 nhiém
dén mot mic do nhat dinh. Nhitng man khéi dic dugc phdt hién trén dai
duong va ca & cdc cuc ddi ciing nhu cdc vung khéac.

G nudc ta, tuy chwa xy ra tham hoa ndo do 6 nhidm moi truong khong
khi gdy ra, nhung trén thuc t€ thi cic khu cong nghiép, cdc d6 thi ciing da b
0 nhi€ém. Tai cdc thanh phd 16n hay khu cong nghiép thi tinh hinh 6 nhiém
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moi trudng ciing da dén mic bdo dong. Ching han nhu & tht 46 Ha Noi véi
mitc d0 ting dan s rit nhanh (ndm 1945: 25 van ngudi so véi hon 2 triéu
ngudi hién may). Cing vdi tang dan s0, cdc xf nghiép, nha mdy cong nghiép
ciing khong ngirng tang. Hon nifa, céc thi€t bi cua cdc nha mdy nay lai cil,
lac hau. O Ha Noi, giao thong ciing 13 nguén 6 nhidm 16n. Tuy so vdi thé
gidi thi mat do xe co gidi khong 16n, nhung & cac dudng phé chinh khoang
2000 dén 3500 xe/h, vi xe thudng dugc tan dung triét dé, dudmg hep, mat
dudng x4u, xe tho so 1in xe co gidi nén céc xe luon phai thay déi tdc do.
Piac biét 1a & cdc nut giao thong, xe phai dimg 14u nén ch4t doc hat va bui
khéi thai ra rdt 16n. Mat khéc, viéc sira chita xay dung nha cira, dudng x4,
cdu cOng, van chuyén nguyén vat liéu khép noi lam cho tinh trang 0 nhiém
ngay cang trdm trong. Con & thanh phd Hai Phong véi dan sO hon 40 van
ngudi, dudng x4 chat hep, t chitc giao théng khong khac Ha Noi nén tinh
trang 0 nhiém khong khi do giao thong van tai ciing khong kém & Ha Noi.
Ngoai ra cdc nha may nhu xi mang Hai Phong, dién Thugng Ly, co khi
Duyén Hai, déng tau Bach Ding... cling 12 nhiing nguén chi yéu gay o
nhiém. Tai thanh phd dong dan nhdt nudce ta hién nay - thanh pho HO Chi
Minh véi 3,5 triéu ngudi, tinh hinh 6 nhiém lai cang ning né hon.

Tir day, ta c6 thé thdy dugc moi trudng khong khi hay moi trudng do
thi Viét Nam dang bi 6 nhiém ning né.

Chinh vi vay, ma van dé bao vé moi truong trén trai dat néi chung dac
biét 1a moi trwdng khong khi da trd thanh van dé cdp thiét cho tat ca cic
nudc trén th€ gidi néu khong mudn tr huy diét. Viéc nay ciing khéng thé co
két qua 16t néu thi€u su hgp tdc chat ché gitta cdc nube trén the gidi. Cin
phai thiét 1ap mot qui dinh quéc t€ vé bao vé moi trudng khi quyén véi sy hé
trg kinh t€ cha cdc nudc gidu d6i véi cdc nuSe nghéo, cln cb sy trao déi
thong tin giita cdc nudc vé thiét 1ap cdc phuong phép va kha ning han ché 6
nhiém khi quyén.

3 nudc ta, viec bio vé moi trudng va chong 6 nhiém moi trudng dugc
quan tAm rdt muon. Tuy ring ngay 31/12/1964 HDCP da ra nghi dinh
194/CP ban hanh diéu 18 "Giit gin vé sinh, sitc khoé ". Nam 1971, B6 Y 1€ da
ban hanh ban "Hudng din thi hanh diéu 1¢ giit gin vé sinh" trong d6 c6 ci
phdn v¢ sinh moi trudng nhung chua di va chua thanh luat phap Nha nudc
ma moi ngudi phai tuln theo. Mii dén nam 1980 di€u ndy méi trd thanh
hién thyc. O thii do Ha Noi, thanh ph6 Hé Chi Minh ciing nhu nhiéu tinh
thanh trong ca nude, UBND da chit dong ban hanh mot.s6 qui dinh vé bao vé
moi trudng.

Thyc t€.chimg t6 rang gidi quyét van dé 6 nhiém méi trudng khong khi
phai cé nhitng qui dinh, nhing chi tiéu rd rang, phéi dva ra nhiing bing
ching cu thé dé nhiing chli phuong tién, nha mdy, x{ nghi¢p thdy ring ho da
thai ra moi trudng khong khi lugng khi ddc hai virgt giGi han cho phép va tit
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nhiing s6 liéu ndy ngudi ta s& c6 nhitng bién phdp khéc phuc. D€ tai tién
hanh thiét k& va 1ip mot thiét bi do khi d6c phuc vu cho viéc kiém tra ndng
d6 clia mot s6 loai khi doc trong thanh phéin khi thai.

Il - CAC KHAI NIEM CO BAN.

1- MOI TRUONG.

Maéi truong 12 téng hgp cdc yéu t§ tu nhién, y€u t6 vat chat nhén tao cé
quan hé mat thiét véi nhau, c¢6 tdic dong hai chiéu téi con ngudi va thién
nhién.

Moéi trudng c6 tAm quan trong dédc biét doi véi con ngudi va thién
nhién. Céng nghiép cing phdt trién ti nguyén thién nhién cang bi khai thic
triét dé, cang 1am ting ngudn khi thai gay 6 nhiém méi trudng.

2 - O NHIEM MOI TRUONG.

O nhim moi trudng khong khi khong chi 1a vdn dé téng hop, né dugc
x4c dinh biang su bién d6i moi trudng theo hudng khong tién nghi, bat loi
ddi véi cudc song con ngudi, dong vat, ma chinh do hoat dong cia con
ngudi gdy ra v4i qui mo phuong thitc va mic dd khic nhau tryc tiép hoic
gidn Li€p tic dong lam thay d6i mo hinh thanh phdn hod hoc, tinh chat vat 1y,
sinh hoc cia moi trudng khong khi.

3 - CAC NGUON O NHIEM.

Céc ngudn gay 6 nhiém moi trudng rat da dang va phic tap. Co thé chia
thanh ba loai chinh sau:
3-1 - NGUON O NHIEM CONG NGHIEP.

Bao gom khoi, bui, khi thai, chét thai doc hai ctta cdc nha may cong
nghiép thai vao moi trudng.

- Céc nha mdy x{ nghiép hod chdt

- Cac nha mdy, xi nghiép co khi, cong nghiép nhe

- Céc xi nghiép vat liéu xay dung, cac cong truong xay dung

- Cac 10 dot rac

- Stic néng tir cac thi€t bi dién, cdc toad nha va chinh con nguoi

- Céc nganh cong nghiép nang : than d4, ddu khi, nhiét luyén
3-2 - NGUON O NHIEM DO THI.

Cha yéu do cic hoat dong clia con ngudi, chét phé thai & cdc do thi, khi
thaj gia dinh do dun bép than, 10 than d4, cti ddu hod, khi d6t. Ngudn 6
nhiém do thi cang 15 rét hon trong thoi k¥ bung né dan sd va dé thj hod .

3-3 - NGUON O NHIEM GIAO THONG VAN TAL
- Phén 16n cic phuong tién giao thong van tai vin dang sir dung dang
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nhién liéu hod thach. Piéu d6 khién giao thong van tai {2 mét ngudn 6 nhiém
16n. Riéng cic phuong tién giao thong véan tai dong gop 2/3 khai lugng khi
CO, NO,, 1/2 cic chdt CyH, va khoang 75% khi CO, vao moi trudng. Khi
thai clia cdc phuong tién giao thong dua vio moi trudng khoang 150 + 200
céc loai hgp chat Sunfua va cdc Oxit Nito. Ngoai ra con byi ddt d4, bui doc
hai qua khi x4, bui chi (Pb, Pb,0Os, PbO) va khéi.

Cic loai phuong tién giao thong da tieu thu hét khoang 1/3 tdng nhién
liéu todn cu va thai vio khi quyén lugng khi doc hai chi€m trén 50% tdng
cdc chdt thai. : :

III - ANH HUGNG CUA TUNG LOAI KHi XA PEN CON NGUGI VA
THIEN NHIEN.

1 - CAC BON MONOXIT CO.
Viéc hit thd khong khi cé ndng d6 CO cao s€ gy nhiéu tic hai cho stc
khoé. : '

Dong co Piezen thai ra CO it hon nhiéu so véi dong co xéing. Luong
khi thai ra khong khi do céc loai xe co gidi hoat dong chu yéu 1a CO: § Anh
cac phuong tien GTVT thai ra 85% CO, 6 My 1a 66% CO. Khi nay can tré
su trao déi O, trong méu. C6 tir 30 - 40 phén triéu trong khong khi gay cing
thang thdn kinh. Néng do >500 phdn triéu gay dau ddu khé thg. Néu néng
do > 0,3% gay chét nguoi.

2 - CACBON BIOXIT.

CO, 12 khi nha kinh quan trong nhét. Trong nhiing nédm gin day ngudi
ta cang chid § dén cdc hoat dong cua céc phuong tién GTVT vi né gay nén
hiéu tng nha kinh 13m thay déi khi hau toan cdu. G kh{ thai do phuong tién
GTVT gay ra chiém 14% CO,, ¢ My la 24% va toan th€ gidi giao thong
chi€ém 15% CO,

3 - CAC HYDROCACBON CyH,.

Tac hai chinh cda cdc chédt nay Ia kich thich co quan ho hdp, gay can
trd trao d6i O, rong mdu (gay cic bénh vé gan, phdi, hong, va dudng ho
hép. Ngoai ra n6 ¢6 thé hinh thanh cdc chdt dxy hod t6ng hop 1am anh hudng
tdm nhin.

4 - NITO OXIT NO,.

Nito 6xit c6 téc hai cho stic khde va anh huéng tdi tdng 06zon (Os). O
Anh lugng khi NO, do cac phuong tién giao thOng vén tai gay ra chiém
40%, M§ 1a 43%. NO, kich thich tai miii hong va thanh quan, t6n thuong hé
ho hdp, mét, da day... Nhiéu 14n gay dau ddu, ho, viem phéi 10 + 30 kich
thich mét, mii, 30 + 50 phén triéu l&m cho bi ho, dau ddu, hoa mit chéng
mat. :



5 - HYDROSULPHUA H,S.
_ Trong diéu kién thoi tiét va hod hoc thich hgp chdt khi nay 1a mot trong
nhifng nguyén nhén gy nén mua axit.
IV - NOI DUNG PR TAI

Trong nhiing nim gin day clng véi su ting dan s6 13 sy tang khong
ngimg clia cdc phuong tién giao thong, nhu cdu di lai, cdc nha mdy ra doi tir
d6 dan t6i moi truong khong khi ngay cang bi 6 nhiém ning né. Chinh vi
vy, dé tai da nghién ciu va lap thiét bi do, lru trit ndng do khi thai. Trong
qud trinh nghién ciiu dé tai chia lam hai phédn:

Phén 1: Thié€t k€ mach phén ctng.
Phén 2: Dua trén mach phén cing viét chuong trinh cho thiél bj.
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CHUONG II: CAC PHUONG PHAP XAC PINH THANH
PHAN KHi POC TRONG KHi XA

I- PHUGNG PHAP LY THUYET XAC PINH NONG PO KHI XA.

1 - PHUONG PHAP TINH THEO KHOI LUONG.

Néng do chét doc hai cy thé trong khi x4 dugc tinh qua mat do thé
tich cha né (%) hodc qua lugng thai trén mot don vi cong sudt trong thai
gian mot gid. '

Mic d6 6 nhiém moi trudng do chdt doc hai gay ra khong chi phu
thudc vao ndng do clia cdc chét trong khi xa ma con phu thude vao cudng do
thoét ra cta né. Khi 1ap k& hoach diéu tra dé bdo dong su tdc hai cla khi xa
t6i moi trudng xung quanh, cdn phai c6 ch€ d van hanh cua dfng co va
luong toc do kg/h, g/ml.h.

Khai luong va cdu tridc khi xa lién tuc bién ddi theo ch€ do van hanh
dong co: Vi du: Ham lugng CO rdt ddng ké khi chay khong tai, voi tai trong
vira thi hdm lugng CO 12 khong ddng ké nhung téng khéi lugng lai vurot qua
mic cho phép vai Idn. Hién nhién, khéi lugng cdc chét doc hai thai vao khi
quyén khong chi phy thudc vao ham lugng cha ching ma cdn phai ké dén
khéi Iugng khi thai, tan s8 géc quay cia truc khuyu va tai trong.

Khéi lugng cia mot thanh phan doc hai bdl ky dugce tich ra trong mot
don vi thdi gian (kg/h) 6 thé tinh dugc néu biét mat do thé tich ctia né ong:
khi xa.

Khdi lugng thanh phén thit i duge x4c dinh trén co s& nhitng s6 lidu vé
ham lugng ciia né duge tinh theo cong thitc sau:

G, = c,..;—".G,, (kg/h) (1)
Trong' dé: G, =G, +G, (kg/h) 2)

G, - Khéi lugng khi thai dugc loc ra trong mot don vi thoi gian.
C, - Ham lugng ctia thanh phédn thi i trong khi x4 ( % thé tich ).
¥ - Ty trong cla thanh phén thit i (kg/m?).

Y, - Ty trong clia thanh khi xa (kg/m?).

G,. - Lugng khong khi tiéu thu trong mot gid cia dong co.

Gy - Tiéu hao nhién liéu trong mot givy cia dong co.

Ta c6 thé tinh G,, nhu sau:
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G, =axl,xG,  (kg/h)
Véi: o - He s6 du khong khi.
I, - Nhién li¢u hop thitc lugng én dinh.

Cudng do thoat hang loat tinh theo don vi ctia thanh phén thd i nhu
sau ' ‘ :

8= - (g/mixh) 3)

N, - Cong sudt cé ich cia dong co.

2 - PHUONG PHAP TINH THEO MUC B0 DOC HAI QUY UGC CUA KHI XA,

St doc hai cva nhimg doc t6 riéng biét trong khi xa tadc dong dén con
ngudi dugc xdc dinh bing cich so sdnh vdi tiéu chudn cho phép cta ndng do
cic chét di ¢b trude tuong Gng véi néng do cic chét duge kiém tra thyuc t&
béng tiéu chudn tinh doc hai tuong d6i.

NONG PO CHO PHEP POI Vi1 cAg: CHAT POC TRONG KHONG KHI
THEO TIEU CHUAN CUA LIEN XO.

Bang 1
(MG/M3) GIGI HAN NONG PO CHO PHEP
CAC CHAT BOC HAI MOT LAN TRUNI:;GA?SE ::IOT
" Xang 1,0 -
CO 6,0 1,0
NQO, qua ra N,O; 0,3 0,1
SO, . 0,5 0,15
Pbva hgp chit cla né - 0,0007
Tro (mudi) 0,15 0,05

Theo ti¢u chudn trén CO dugc diing 1a chi y&u , vi CO va su tic dong
cta no t6i con ngudi da dugce nghién ciu k§ nhat.
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TINH POC TUONG POI CUA CAC THANH PHAN CUA KHi XA

THEO TIEU CHUAN LIEN X0
Bang 2
i GIOI HAN HAM LUONG CHO PHEP
pOC 1O _ _ _ -

] TB TRONG MOT NGAY DEM LON NHAT
Cco 1,00 | 1,00
CH, 1,5 1,2
NO, 10,5 20,0
SO, . 15,0 12,0
Focmanldehyt (HCOH) 120,0 60,0
Tro (mudi) 500,0 25,0

Bang wén da ding CO jam tiéu chuin dé tinh ty 1é cho cic khi doc
khéc (46 doc clia CO duge coi 1a 1 don vi)

Dya trén nhiing tiéu chufin ngudi ta dua ra bi€u thitc lién hé xdc dinh
tdng mitc doc hai cha khi x4 tinh theo cong thiic.
1 z
Il = _Z]/Vi XY, (4)
SCO i=]
Trong d6: W, - P doc hai tuong d6i cua thanh phén thi i.
Y, - Khoi lugng thanh phdn tht i trong lugng khi xa cho
trifoc.
Sco- Tiéu chudn 6xit cacbon
Néu IT>1: Téng A6 doc hai cia khi x4 vuot qua mic quy dinh.
C6 thé xdc dinh néng d6 doc hai tuong d6i cha dong co nhu sau:
ng%x%(g/mlxh) 5)

Trong d6: G, - Khdi lugng thanh phdn doc hai thit i duge thai ra (g/h).
Scor S; - Tiéu chudn cho phép ctia CO va thanh phén thi i
. (mg/dm?, mg/m?).
N, - Cong sudt cé ich ciia ddng ca (ml).
O cong hoa Lién bang Diic ngudi ta tim quan hé giita tinh doc cha khi
X4 01O theo dién tich chi€m ché cla né trén mat dudng. Xac dinh tinh doc
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clia dong co véi viéce thai CO theo cong thirc sau:
Qoo =3x10°xnxV, xn, xVeoLxB)'  (m3/m2xh)  (6)
Trong d6:
Qo - Khoi lugng CO thai ra (m*/m?xh).
n - T6c do dong co (v/ph).
V, - Thé tich lam viéc hitu ich ctia dong co (m?).
1, - Hé s0 dién ddy thé tich xi lanh.
V- Ham lugng CO twong d6i (% theo thé tich).
L, B - Chiéu dai, rong ctia 6 to.
Veo = 2o (% theo thé tich)  (7)
21V,
Vo, - Néng d6 O, trong khi xa (% theo thé tich) véi muc dich dénh

giad 6 16 nhu ngudn gay doc hai cho khong khi do khi xa. D€ xdc dinh mic
d6 doc hai clia 6 to ngudi ta dua ra chi s6 quy u§c duge ky hiéu 1 T,. N6
dugc xem nhu ty 18 gita lugng cdc doc t6 (theo tinh todn quy ra CO) thai ra
theo quang dudng xe chay.

T, - G;o (kg/km) ®)

Trong do:

Geo - Lugng doc (8 0 t6 thai ra trong mdt don vi thai gian (kg/h).

V - Toc dd cua o td (km/h).

Co6 thé chi ra cdc thong s6 bi€u hién cac di€u kién hoat dong cia 6 to.

Anh hudng clia 6 t0 dén sir 6 nhiém bdu khong khi trong trudng hop nay
dugc phan 4nh chinh xdc hon.

Khi ddnh gid mitc d6 6 nhiém cla khi xa trong thanh phd, cac diéu
kién d6i vdi cdc doc tinh cho phép, thé hién bing méi lién hé sau:

>X, <1 )

Trong do:
Z - SO lugng cdc thanh phén trong khi xa.
X, - Nong d¢ tuong ddi cua thanh phdn thit i trong khong khi.

C. G. ;
= ! 0
' C? C?XV0 a0
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G, - Khéi lugng thanh phén thi i do O to thdi ra trén doan dudng L
trong khodng thdi gian t va bi pha lodng bing thé tich khong khi V,,.

C, - Nong d6 cho phép ca thanh phén thit i trong khong khi (tiéu
chuén moi trudng).

C°- Néng do cta thanh phdn thi i trong thé tich V,,

Tir (9) va (10) ta c6 thé viét nhu sau:

1 &G
—x ) —<1 11
iz (1)

Mic do doc hai cta hdn hgp duge xac dinh theo thanh phan doc hai
nh4t. Poc hai cha hén hop nhiéu thanh phan ciling c6 thé dugc thé hién qua
néng do thanh phin nghién citu ddy du nhat. Thanh phdn dé dugce 1y Iam
don vi d€ tinh cho céc thanh phén khac, CO 12 mot dang phd bién nhat.

Ti€n hanh bién ddi mot loat, quy déi lugng cdc chét doc hai ra CO do
o to thai ra ngoai mot thé tich V,, c6 thé x4c dinh nhu sau:

z CO
Geo =2, C%O x G, (12)

i=1 i

Trong do: S
Geo - Lugng chét doc hai duge quy ra CO do 0 16 théi ra bang thé tich
V, trén doan duong dai L.
C?, - Néng do CO trong thé tich V,,
S6 thanh phdn chét doc hai dugc quy d6i thanh sy doc hai ctia mot
trong s6 ching. CO chéng han.
= Coo

Coo =2, oo G (13)

i=l i

Coo - Nong do CO trong hén hgp quy udc tinh doc hai cha nd tuong
duong vdi thyc té.

C, - Nong do cua thanh phén thit i trong khi xa.

II- CAC BIEN PHAP XAC DINH HAM LUQONG KHi POC TRONG
THANH PHAN KHI XA.

- Ngay nay c6 rat nhiéu phwong phap phan tich dang dugc dp dung dé
tién hanh dénh gid vé lugng cha céc thanh phdn hdn hop khi. Trong dé i, ta
chi quan tam dén nhiing phuong phdp dang dugc dp dung rong rii. DE phan
tich ngudi ta ding phuong phédp dva trén co s& céc tinh chét 1§, hoa hoc cia
cdc thanh phén riéng ma c6 trong hén hop khi. M6t trong cdc phuong phdp
do6 ta phuong phdp Orxa va phwong phéap so mau, day la nhiing phuong phép
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mang tinh hoéd hoc, con vé 1§ hoc thi cdc bién phdp dua trén co sd sit dung
céc tinh ch4t vat 1y clia cdc thanh phén dang xem xét nhw: Sy hdp thu céc tia
héng ngoai va tlf ngoai ra sao, tinh ddn nhiét ctia cdc thanh phédn khi, kha
nang 16n hod khi d6t chdy oxit cdcbon trong ngon lra cta hidro chdy....

- Phuong phdp dang dugc dp dung rong rdi hién nay l1a phuong phép
phan tich sic khi clia cAc khi ma dua trén co s& kha ning hdp thu va bic hoi
clia cdc thanh phdn khi x4 ddi véi vat lieu dac biét nhay cam.

Dua vao cich do khi thai va kiém tra ma ta c6 hai loai dung cu do:

+ Dung cu do theo chu k¥ va lién tuc céc thanh phén khi thai duge dua
vao tryc ti€p.

+ Dung cu do theo chu k¥ va thanh phén khi thai dugc dua vao dung cu
tir mot thing chita da duge nap ddy khi thai tir trude.

- Cic dung cu do truc ti€p tién lgi hon theo quan diém thyc tién nghién
ctru. M4u khi thai thir nghiém khong ngimg dugce dua vao hé thong phan tich
triyc ti€p. Thati gian cdn thiét dé xac dinh ham lugng phdn tram thanh phin
dugc do chiém khodng 3 + 30 giay. Nhugc diém ciia dung cu nay |2 khi sir
dung chuing ta chi xdc dinh dugc mot trong sO cdc thanh phén khi thai ma
thoi.

- Céc dung cu do dya trén nguyén tic 14y miu khi thai tir binh chia
(Phuong phép Orxa) thi lugng khi xa xdc dinh duge dua ngay vao budng
chia c6 chita ddy cdc chét phan tng hod hoc ma chiing duge xap dat nhu
sau: Mdoi mot chét trong s6 cdc chdt d6 s& hdp thu mot thanh phin cia khi
thai. Trén cd s& su khic nhau vé thé tich clia miu thir nghiém ciia khi tha
ldc trude va sau khi hdp thu ma ta x4c dinh dugc ham lugng vé thé tich clia
cdc chat cin xdc dinh. Nhung ngay nay phuong phdp nay ngudi ta khong su
dung nita vi né qué cong kénh va phic tap.

1- BIEN PHAP DO TRAC PHO HAP THU (PHUONG PHAP SO MAU).

- Cdc phuong phap nay la cdc phuong phdp 161 uu ma co s& chinh cua
ching 12 4p dung su tic dong biic xa dién tr trudng vao mau thi nghiém cn -
nghién cttu. Mot phuong phap dang sir dung kha t6t 13 phuong phép do triic
phd clia cdc tia bic xa héng ngoai va tir ngoai nhin thdy dugce. O phuong
phdp nay, ngudi ta sir dung tia phong xa dién tir trudng c6 dai t4n s6 1a: ving
quang phd nhin thdy dugec (4.10° + 8.10° cm), viing quang phd tia cuc tim
(1.107 + 4. 10”® cm), ving quang phd tia hdng ngoai (8.107 + 3.102 cm).

- T4t ca cdc phuong phip cha phép do tric phé déu dua tén co sd su
hdp thu birc xa dién tir trudng v6i do dai séng nhét dinh phu thudc vao ciu
tric phan tir cGa chat d6. Sy hdp thu nay dic trung cho ting chat khdc nhau
va chimg 10 sy ¢6 mat cua chat dé.

- Vé6i muc dich st dung hién tugng hdp thu dé phan tich cic chat thai ta
cdn phai nghién cdu tinh chat phu thudc gita ndng do ctia chét trong hdn
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hgp vdi su bitc xa ma né hép thu dugc. Mot trong nhitng phuong phap duge
dp dung khd rOng rii 1a phuong phdp so sinh dudng cong phan tich theo miu
tieu chudn. N6 dugc xé4c dinh bing quan hé phy thudc giita néng do cua chat
trong hén hgp va tri s hép thu tia bitc xa. Tri sd hdp thy tia bic xa duge xic
dinh nh® viéc 1ap ra cdc ket qua do ma thyc hién d6i véi dung dich dugce c6
mau va mdc chudn, tic 13 dung dich chua c6 mau khi chua bi cédc chit 6
nhiém vao. |

- Ngudi ta di xdc dinh néng do cta thanh phdn dang nghién citu phéan
tich trén co s dudng cong méu.
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1-1-PHUONG PHAP DO TRAC PHO TRONG QUANG PHO NHIN THAY BUQC
(PHEP SO MAU).

Trong dé:

1: Nguéon sdng.

2: Thiér bi hoi ty

3. Guong

4: Mang chan vao.

5, 7: Thadu kinh.

6. Loc nhiéu xa.

8: Mang chan ra.

9. Cdc dung dung dich dé

phdn tich.

10: (j’ng quang dién selen.

11: Thuéc do do dai song dé

xdc dinh cdch nt nhiéu xa.

12: Bo khuyéch dai.

13: Thiét bi dé do.

So d6 nguyén 1y: (Hinh 1)
Tinh ning ddc biét quan

trong clia phuong phap hép thu bitc xa trong ving quang phé nhin thdy dugc

Ia tinh ning c6 thé quan sat du’o‘c cc hién tugng bing mat. Tinh néng nay

dugc 4p dung dé x4c dinh Oxit Nito trong khi thai. D& trinh sai s6 do mit

ngudi quan sdt, trong cdc dung cu do, dé do cudng do biic xa, ngudi ta ding

t&€ bao quang dién va quang hat ma nhd dé ddnh gid k&t qua mot cdch khéch

quan. Ban chét ctia phuong phép so mau 1a & chéd su tac dong chon loc ciia

chdt tham gia phan tng va chat cdn tim. Nh¢ tic ddng ndy ma ta nhan duge

san pham c6 mau. Theo phuong phap nay ddu tién ching ta ¢6 thé xdc dinh

dugc nong do Oxit Nito ma trudc d6 cdc phu'o‘ng phap khac khong xéc dmh.

dugc. Chang han nhu phuong phap sic ky clia cdc nha nghién ciu da edp

phai nhiéu khé khan I16n bdi tinh chat hoat dong hod hoc manh cua Oxit

Nito, cdc tinh chdt khic nhau va kha nang ching chuyén hoé tir Oxit nay

sang Oxit khdc ciing nhu tinh nhay cam khong 16n d6i véi Oxit Nito cha céc

thiét bi tham do dang 4p dung. M6t khé khin phu nita 13 ching cé thé tao ra

Axit cua Nito.

Hinh 1

Trong phuong phép so mau, Oxit Nita (NO) duge Oxi hod tao ra Di()xit
nito bang cdch st dung KMnO,, O,, Hidroxit, NatriClorat (NaClOQ,), Mudi
bac (AgX trong d6 X la gbc axit).

Phén I6n cic phuong phép so mau d€ xdc dinh Oxit Nito déu dua trén
co sO su diazo hod (két hgp 2 phan tir NO, thanh N,O,) va Amin thone, lién
két chiing trong thudc nhudém azo (lién két tao mau trong céc chat hitu co).
Céc phuong phép riéng chi khidc nhau boi dang cic Amin thone khac nhau
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dugc dp dung bdi thanh phén khi thai va mé6i trudng phan Gng. Nhung trong
thuc t&€ ngudi ta hay diing cdc phuong phép sau:

- Chét phéan tng gém c6 dung dich Axit Sunfuaric va a - Naphtiamin
trong nudc dugc 6xi hod bdi Axit axetic (ddm an - CH,COOH). Dioxit Nito
bi Piazo hod boi Axit sunfuric ma khi c6 o - Naphtiami tao ra mau do trong
thuéc nhugm. Céc khi thii k€ ti€p nhau di qua buéng chia véi 2,5% dung
dich Kallfermangamt (KMnO,) 2,5% Axit Luu huynh. Oxit Nito di vao va
b; hép thu & buong chita vé6i chét xic tac. S6 lugng khi thai di qua dugce xic
dinh trén co sO do khdi lugng nude chay ra tir mdy hiit cac khi thai. Su thay
d6i vé mau séc clia dung dich do dugc nhd ¢6 may so mau va dua theo biéu
d6 phan tich ma ta xéc dinh dugc ham lugng Oxit Nito thong qua phép tinh
dé tim ra NO,.

Céc phuong phdp so mau dang dugc sir dung ngay mot it di va céc két
qua phan tich khong dugc hoan hao.

1-2 - PHEP PO TRAC PHO TRONG VUNG TIA TU NGOAL.

Nguyén 1§ chia yéu cia phép do nay 1a dua tén co sd thi nghiém cia

dai tdm thdp, nhin thdy dugc. Thi€t bi ndy bao gém c6 ngudn bic xa lia cuc
tim ma no thuong 1a dén Hidrod, hé thong phan phéi 4nh sang (cic tia nhiéu
xa), ctra diéu chinh, budng chita c6 mdc chudn (ngudng). Po miu khi chudn
va miu khi cin nghién cdu, bd do (thudng la 6ng quang dién) rdt nhay cam
ddi voi bitc xa tia tlr ngoai. So db ding d€ do ma né hoat dong theo nguyén
tic diéu hoa (b trlr). C4c dung cu phan tich thanh phédn khi xa thuomg cdu
tao dang hai tia, mot tia qua vat chuén, mot tia di qua mau. Nha hé thong &
bio quang dién, nguoi ta xdc dinh sy khdc nhau do hép thu cua ca 2 diém
sang. D€ xdc dinh hdm lugng cla thanh phén trong hén hop khi ma né da
hdp thu t5i da trong viing quang phd cia tia tir ngoai thi ngudi ta thudng 4p
dung dudng cong méu, nhy khi phan tich khi & trong ving quang phé nhin
thay (¢ phép so mau).

- Sau khi ta v& dudng cong hdp thu cia thanh phan dang phan tich trong
khi miu dugc lya chon phit hop, ta xdc dinh duge vi trf hdp thu t6i da va
chiéu dai séng phi hgp duge st dung 1am do dai séng ma goi 1a do dai séng
phan tich.
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12 13

Hinh2 : So do thiét bi phdn tich bang tia ti ngoai téi uu dé xdc ding
Oxit Nito
Trong do:
1- Nguén biic xa ; 2- Thdu kinh tiéu sdc ; 3- Giong phdng ; 4- Guong gon 5
- Mang chan ; 6- Pong co ; 7- Tia fan ; 8- Phin do ; 9- Phin Idp ; 10- Hé
théng thdu kinh tiéu sdc ;11- Budng chita ;12- Cdm bién quang dién ;13- Bo
khuyéch dai.

Sau d6 ngudi ta chudn bi loai hdn hgp cla thianh phin cén tim ra véi
'néng do khac nhau tang lén dén dén so véi khi miu. Ngudi ta xdc dinh dugc
tri s6 hdp thu ctia cdc hén hop ndy so vdi lugng miu. Dua vao co sd céc s6
liéu di nhan dugc, ngudi ta v& dudng cong vao trong hé thdng clia cic diém.
Tri s6 hdp thu la néng do chua biét cha thanh phéin trong hén hgp dang
nghién ctru dya trén co s& cua viéc do ma ta thuc hién truée day so vdi cic
tri s& hdp thu trong diéu kién ma thiét 1ap dudng cong miu. Ngoai ra trong
nhitng diéu kién thyc tién nao do6 thi ta khong thé xdc dinh theo phuong phap
dudng cong ma phai x4c dinh theo céng thic sau:

A: Tri s0 hdp thu.

K: Hé s6 hdp thu cha thanh phén phai tim theo duding cong.

L: Bé day cha chat hdp thu.
1-3 - PHEP DO TRAC PHO TRONG VUNG QUANG PHO CUA TIA HONG
NGOAL. \
Hé¢ thdng t6i wu cta thiét bi do tric phd bang bic xa tia hdng ngoai 12
st ching thyc cho céc so d6 da mo ta & trén. PE c6 ngudn bic xa hdng
ngoai, ngudi ta dung soi ddy din c6 tich dién dp lam bang hdn hop dugc
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nung két ctia Oxit - Xeri (Cs,0,) va Tri. D xdc dinh dugc biic xa tia hdng
ngoai ta khong dung cdc t&€ bao quang dién hay cdc quang hat nhan vi chiing
khong tham gia phan ting & trong viing biic xa da cho.

- G day ngudi ta 4p dung hoi nhiét va cdc thiét bi ngung tu dang mang
ngin hdp thu. Khi xét dén tinh chdt phiic tap clia anh quang phd hap thu
trong ving cé tia hong ngoai, dang dugc dp dung ty dong ghi lai cdc quang
ph6 va sir dung hé théng tia hai chiéu bing hai tia saing ma nhd chingta
khong chi loai trir duge viéc ghi lai quang phé cia thiét bi din khi, céc tia

"séng di qua ching. Céc thiét bi phan tich khi ma hoat dong dua trén co so
ctia phuong phdp do trdc phé hdp thu, cho phép xdc dinh mat do nhanh
chéng véi mitc do chinh xdc khd cao (2,5%) trong cac khi thai thanh phén
nhu 13: CO, CO,, NO,, C H,, O, va H,. C4c dung cu dic biét chuyén dung
loai nay dé phan tich cdc khi thal clia dﬁng co dugc san xudt & mot vai hang
ndi tiéng chia Chau Au, My, Nhat. Thong thudng, céc thist bi phén tich ndy
c6 kha nang phan tich tu dong khong ngimg céc khi thai phit hgp vdi tiéu
chuédn clia CUS (6 M§) ma bét budc cic xe san xudt hién nay phai tun theo.

2 - BIEN PHAP DUNG SAC Ki KHI.

Phuong phap nay duge ap dung dé phan tich, xdc dinh ham fuong cha
Hidro cicbon trong khi thai. Phuong phéap sic ki khi dya trén co sd su hédp
thu cua khi va cia hoi d6i v6i vat mang ciing: [a chat hdp phu (pha ciing
cling 13 khi) hay hé thong can bing ch4t long bang ch4t khi, thém nira, chét
long & trang théi khong di dong nhd ¢d su nén gilt n6 & dang mot ldp rét
mong & rén chdt hit ran. Khi ding phép séc ki khi, miu thit nghiém ctia hén
hop khi nghién citu duge dua vao thiét bi din khi di qua binh dung ma nd la
chat xic tdc lam sach. Trén dudng ra tit binh chia, ta nhan dugc mot hdén
hgp khi ra cing v6i thanh phin dang phan tich.

Co cfu phan chia hén hgp khi nghién citu va thiét bi mang khi dugc
biéu thi nhu hinh vé:
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Hinh 3

Hinh 3:
Cdc pha lién
tiép nhau dé
phdn tich
hon hop khi
trong thiét bi
sdc ki khi.
Trong do:

I- Chdt Iong
phdn tich ; 2-
Thiét bi
mang khi ; 3-
Truc dan
mao mach ;

4- Bo do khi phdn tich chay trong 6ng mao ddn trong thiél bi ddn khi ¢ cdc
thanh binh. Bén trong cua chiing dugc ddt chdt hit e Il chdt long phdn

tich. Khi nay dwgc dica vao mdu thit nghiém. ,

Néu van t6c hoa tan dung dich ctia cdc thanh phdn hén hgp trong dung
dich hoa tan vdi mot lugng 16n va bit ddu duge phan chia. Nho két qua coa
qud trinh phan chia di qua b do chinh 12 hén hgp c6 hai thanh phdn cia cic

chét riéng biét ra qua thiét bi dn khi.

Dung cu dé€ do séc ki khi dugc trinh bay nhu so d6 sau:
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Hinh 4: So do thiét bi do bang sdc ki khi.

Trong do:

1-Binh cdu véi thiét bi mang khi ; 2- Van gidm khi ; 3- Van | 4- Ap ké';

5- May dinh heong phéi liéu ; 6- Bo diéu chinh nhiét ; 7- ong dé sac ki ; 8-
B¢ do ;9- Lt long ké kiéu con quay ; 10- Chiét ap dién ;11- Bo ghi nhdn,

- Dung cu bao gbém céac bo phén sau:

+ Binh chita dugc nap diy cdc chét hdp thu va chét hidt duge pha nhu
mot 16p chat 16ng phi hop.

+ Mot thiét bi dinh luong dua vao vat miu thi nghiém va thiét bi idp dé
tham do cdc thanh phin (xdc dinh) cén tim. .

- Binh chtra gdbm c6 cdc 6ng cé mao din dai, ching duge bd uf tron
buéng clia b diéu chinh nhiét ma nhiét do ta cé thé diéu chinh trong pham
vi t6i- S00°C. Chét nap vao cdc binh hdp phu 12 than hoat tinh Xilikagel, dat
sét. Tal ci cdc chat nap trén dugc duge dimg d€ phan tich Oxit cacbon,
Hidr6é cacbon, CO,, N, va O,. Chit duge diing 1am ch4t hiit trong binh 14 dat
gia c6 va mot s6 loai gach chiu lira... cho nén trén céc chét hut 14 chdt long
phan tich ma trong thanh phin cla né c6 cic hgp chét sau day: Hidro
cacbon, Ete, Grixelin. Chét din khi phu thudc vao dang bd do: H,, N,, CO,,
...céc khi cdn phai tinh khiét sach, ngoi ra con phai dua ra két qua phéan tich
chinh xdc. Bo do 1a bd phan quan trong cia hé théng phép sic ki khi. Trong
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ki thuat phan tich thanh phén khi thai dong co, ta ding bd do bang phan tich
dién nhiét (hinh ...) v bd do diing ngon lira va ngon hira i6n hod.

Hinh 5: So d6 bo dd bing phuong phép phén tich dién nhiét.

Khi dugc din vao tir binh chita, di qua budng do cta bo do nay. Khi s& bao
boc day dén (day platin) duéi mot dién ap nhat dinh. Soi ddy dan bi dot néng
bdi dong dién t6i mot nhiét 40 én dinh nhét dinh trong mot diéu kién x4c
dinh. Vat din khi thudng 12 H, hay Heli. Khi mot trong s6 cdc thanh phén
ctia khi cdn phéan tich dugc dua
vao, ta so sanh véi vat din khi cb
kha nang din nhiét cia nguyén
td do, 1am thay déi cac diéu kién
lam sach sgi day din va nhiét do
cha p6é. Chinh vi viy ma cb su

@

doi khang nhau, ta sé nhan thdy
dvgc thdong qua dung cu ghi lai
tuong Gng.,

Viéc nay dugc hoan thanh
trong bd phan cha hé thong phan
tich ma trong dé chat khi sach la
vat miu. B do c6 dic trung la 1|

dd nhay cam cao kha ning tiép L
nhén hdp thuy 6t va c6 két qua chinh x4c cao.
Hinh 5
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- Cdc dang bo dd chuyén diing cdn ¢6 dang ngon lira va dang ngon lua lon.

Hinh 6a: So dé cia bé do
dang ngon lia.
1: Duong dan khi thdi

vdo. 2 __O—
2. Thiét bi hoi nhién liéu. 3

3: Puong dén dung cu do. TTo— Hinh 6a
4: Hidro.
Hinh 6b: So do ngon lia 1 4

ion.
1: Dung cu. —— —~—
2: Bg khuyéch dai. 3 - /5
3: Cdm bién. 1 2 )

4: Dién 1rd. o _‘? -6
5.6: Ong dot dién. ( ): — 48 l— <7

7. Khi phdn tich.
8: Khong khi. 9 4
9. Hidro.,

. Hinh 6b

- Bo do bang ngon lia sé
ghi lai nhiét do cua ngon lia
Hidro ma né dét chdy thanh phan cdn phan tich hay hdn hgp cta né ciing véi
vat mang khi thay déi dong dién cua cic chdt dang d6t chdy. Ngon lita cua
Hidro tinh khiét thuc t€ khong tao ra dong I6n song khi ¢ mit mot lugng
khong Idn 1am cua céc tap chdt dic biét 1a chat hitu co thi ngon lia lon sé
sinh ra dong 16n (dong dién). BO do nay c6é dd nhay rdt cao, chinh xac, cfu
trdc lai don gian.

* Cdc phuong phdp ding phép sic ki khi dua té co s& nguyeén tic do
lap bang so sanh. Lap ra bang so sanh ctia khi dang phan tich véi vat 1am
chudn tinh khiét trong ciing mot diéu kién nhu nhau, ta c6 thé tién hanh phép
déng nhdt hod va xdc dinh dugc ham lugng cta thanh phén cdn tim trong
hdn hop. Khi phan tich thong qua thiét bi séc ki khi, miu thir nghiém cia
hén hop nghién ciit cing véi vat din khi qua chit nap ddy cia binh chita v
duge phén tich thanh cdc thanh phén riéng biét. Khi qua bo do chiing tao ra
cac tin hiéu twong 1ing ma né qua thi€t bi khuy€ch dai dugec mo ta trén bang
ghi clia thiét bi & dang séc phé.
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mV 2

L3y 4 A Hinh 7

Hinh 7: Mot thi du vé sdc phé.
I- Bt ddu ; 2- Hidro ; 3- Oxi ; 4- Nito ; 5- Métan ; 6- Oxit cdcbon.

Né&u cdc thanh phdn cia hén hgp dang phan tich con chua biét thi ta
phai lam phép déng nhdt hod cic thanh phén trong hén hop d3d phan chia
trong thi€t bi nay. Mot phuong phép don gian trong phép dong nhat héa la
phép ddi chiéu so sanh hén hop nhén tao phit hgp va so sénh cdc sic phd cua

méu thir nghiém dang phén tich. D&i véi mbi trudng hgp clia phép ddng nhat
hod, ta cdn phai c¢6 cdc miu khi chudn di biét truéc thanh phdn. Do d6i
chitng ma ta nhan duogc thanh phén vé lugng cta hén hop. Trén co s& ddnh
gid cua vat thir nghiém ta s€ xem xét tGi ham lugng cia mdi thanh phén
trong hén hgp. D& 1am dugc diéu nay, ngudi ta thuc hién do cdc trj s6 cao
trén thiét bi sic phé va tinh dién tich cha chiing theo cong thic:

5=
2
Dién tich ctia cdc tri s§ cao cha thanh phdn hén hgp ¢6 thé xac dinh
bing phép do dién tich hinh hoc phing.

Hinh 8: So d6 sic phé.

Song ngudi ta nhan dugce két qua b u
chinh xdc nhét la khi 4p dung cic b¢
phan tich bang s6. Viéc xdc dinh cdc
tri s6 cao (thuong ddi xing) dugc dia
trén st phu thudc do 16n cla tri s6 nay
cta thiét bi sic phd véi 6 lugng clia
thanh phan trong miu thi nghiém. Con

R
1

_-T-l:-—_-

| .
cac tr] s0 cao khong ddi xing thi dua IR ; }[
trén sy phu thudc cua s6 fugng thanh f. b | '
phin trong miu th& nghiém va dién b
tich ctia céc tri s6 cao. L, ':

e

Khi dp dung sic ki khi ma c6 cdc binh .

chita dugc nap cic chét phu thém vao Hinh 8

dé phan tich Hidro cdcbon, ta cin phai theo d&i, chi § dén cic yeu céu
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nhat dinh cta viéc Iya chon cdc chét nap vao, clia pha long, cudng d¢ cic
chét khi chuyén dich qua, nhiét d¢ binh chita...,

Céc yéu ciu ndy rat cin thiét d€ phén tich ti mi can k€ cilia chdt khi da
dugc soan thao ra do nha nghién cifu Seot.

Pudng kinh theo tiéu chudn cla binh chia bing thép khong gi 12 0,4
cm cho by dd ding ngon Iira I6n hod va 0,6 cm cho bo do dung phan tich
nhiét. Ch4t hdp thu md pha 1dng dit 1én né phai c6 do hat thich hgp. Di véi
binh chita c6 chiéu dai 1,5 - 4,8 cm, nap ddy chét hdp thy c6 kich ¢& hat [a
100-200um, cdc binh chita c6 chiéu dai 15m thi d¢ hat 1a 80 - 100 um. Néu
binh chita ¢6 chiéu dai I6n hon thi ta nap béng chét hép thu ¢6 ¢ hat nhd,
min hon. Pha long cho lén trén chét hﬁp thu & dang dung dich phu hop vai
no. 0ng Seot khi phan tich hén hgp cua Metyl Prépin Axetat trong hai binh
chia c6 chiéu dai nhu nhau ma trong dé6 mot binh nap ddy 12,5% pha long
cho 1én trén chat ha'p thu phit hgp véi cac yéu ciu di xdc dinh, con binh kia
nap béang hdn hop co ty 1€ can xing bang nhau 1a 7.5, 10, 12.5 va 17.5 cua
pha [0ng trén chét hdp thu. Dua vao Ong di xdc dinh hidu qua cta viéc phan
tich nhu sau: SG lugng tGi vu cua pha tiéu chudn & chat hép thu phu thudc
vio dang va trong lugng phan it cua hén hgp cdn phan tich, nhung ta khong
cin phai ting cao 5 - 15%. Trong trudng hop phan tich cdc nhém khéc nhau
ma c6 dac diém khéc, thi phan biét qua trong lugng tix va tinh chat dé bi bién
dang ma dua vao phan tich. Khi né thyc hién phiis hgp véi chuong trinh nhiét
d0, thi ta chdp nhéin lugng t6i wu 13 100% theo trong lugng cua pha long,
nhién liéu trén chdp nhédn hdp thu.

Viéc phan tich sic phd Hidro cdcbon: CH, - C,H, dugc thuc hién tuong
dGi dé dang trong c4c binh hdp thy. Song dé€ phan tich hidrd cdcbon Idn tir C,
- C; thi ta cAn ¢6 mot chu ky dai vé thdi gian vi lic nay ta khong sir dung
bang chuong trinh vé€ nhiét d6 cua céc binh chia hén hgp hidro cdcbon trong
khi théi cling ¢6 thé phan tich duge thanh cdc thanh phin riéng biét, khi sir
dung thiét bi sac ky khi v6i bo do ding ngon Ilra ion hod ma né ¢ chuong
trinh nhiét d§ va Ong mao din dai 150 phiit, diéu kién trung binh 1a 0.01
(druma) chat hdp thu dugc ding 1a ddu m& DC 200.

3 - BIEN PHAP QUANG HOA HOC.

~ Viéc x4c dinh ndng 4o Oxit Nito trong khi thai duge thyc hién nhoy
cdch do lugng NO va NO, hoic béng tdng s6 NO + NO, - NO, - Trong
mday phan tich tia hong ngoai , NO & vat miu, viéc oxi hoa clia n6 xdy ra
nhanh trong NO,. Vi vdy, trong truGng hdp dang phan tich ma xay ra Oxi
hod trong mau ter nghiém thi ¢6 phan dng phan tich kép. Ngoai ra khi trong
khi thai ¢6 céc thanh phin nhu CO, CO,, SO, va hdi nudc thi ta phéi thuc
hién phép do c6 chon lgc.

Ngay nay, ngudi ta ding phép so mau hod hoc dé€ xdc dinh Oxit Nito
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trong khi thai. Phuong phdp ding quang phd khéi hédp thy bifc xa tia cyc tim
(tir ngoax) dugc tién hanh trén thiét bi phan tich tap trung. Con phép séc ki
khi v6i su hdp thu bic xa tia hdng ngoai dugc tién hanh trén thiét bi phan
tich tap trung va phuong phdp phét quang hod hoc.

Phuong phap ddu thi c6é chi phi thoi glan I6n (kéo dai tir 15 dén 30
phiit). Khi phan tich cic khi trong viing tia tir ngoai NO dugc bién ddi thanh
NO, vdéi sy tham gia cua Ozon trong budng phﬁn tich. Su c6 mat cta Hidro
cacbon trong khi thai ¢6 anh hudng dén két qua do. Vi vay, cn phai loai trir
né ra khoi khi thai. Ngoai ra, trong ving tia 1 ngoai, cac khi SO,, H,S va
cdc hop chat hitu co duge hdp thu. Vi vy, nén ta phai 4p dung song song
moét phuong phap khac nita.

Khi phan tich CO trong ving tia t ngoai, ta phai chd § dén thanh phén
giao thoa gay nhiu ca thanh phdn CO va CO,. Ta c6 thé gidm anh hudng
ctia n6 khi diing c4c binh chifa c6 chiéu dai 200mm. D€ han ché& anh huong
CO,, CO ta diing cdc phin loc khi ma dugc nap ddy bing khi da cho, khi
phan tich phai sdy kho cdn than vi phai loai trir anh hudng ctia hoi nude. PE
bien ddi NO — NO, trude khi dén thiét bi phan tich, ta 1ap thém mot ong
din lam bang thép khong gi hay thach anh. D€ tranh Oxi hod lap lai ciia NO,
dng din nay phai ngin. Phuong phap nay Ia kha chinh xac, thoi gian do 1a
30 giay. D€ phan tich cdc chét c6 néng do thép (nhét 1a NO va O,) ngudi ta
ap dung phan tng phan tir khic nhau, tic 13 phan Gng phat quang hoa hoc.
Qué trinh phan @ng nhu sau:

NO + 0,-> NO, + 0, (Phan g phan tir).

NO, + hv —» NO, (Phan tng hdp thu) trong d6 hv |4 nang lugng .

NO, +M > NO,+ M (Phan dng chay).

NO, — NO, + hv (Phan ting phat quang hod hoc).

Oxit Nito chita trong vat miu khi tham gia phan ting v6i 6zon dugc dua
vao. Nhd phan tng ndy ma tao ra Pioxit Nito. Sy bitc xa duge do bing bo
nhan quang ma trong dé cuding do bitc xa 1am thay déi dién 4p duge do. Cic
thi€t bi dang nay c6 tinh nhay cao. Con d¢ nhay vdi tdc dong cta cic khi
khéc 1a r4t nho, khong dang ké. Khi c6 5% CO trong nito thi sai sd chi
chiém dén gin 30 phdn triéu, cdn néu chaa 12% CO,, 0.25% CO, 8%0, thi
sai sO 1a mot vai phén triéu.

- Khi ¢6 mit trong méu NO,, né dugc chuyén thanh NO so b bing
cdch nung néng vat miu thit nghiém & 10 théi néng. Sau d6 ta s& xac dinh
dugc NO,. Ta con c6 cic thiét bi phan tich ding phét quang héa véi cac chi
sG lién tuc, thi du nhu thi€t bi phat quang ki€u 201; NO, 1a 50 méu, nhd d6

ta x4c dinh dugc ham lugng Oxit Nito trong khi thai v6i do chinh xdc +2%,
thdi gian thir nghiém 1a 1 giay.
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Hinh 9: So do thiét bi phdn tich phdt quang hod hoc cia hing Scot.

1:Thiét bi ghi

2: Bo khuyéch dai

3: Bo nhdn quang

4: Phin loc 16i wu
5: Lo phan ing

6. Bo phdn chita 6z6n
1: Puong khi thdi ra

I1: Dén 16 bom chan
khong,

Hinh v&€ dudéi diy dua
ra sy so sanh theo biéu dd
cdc két qua do dugc cha
ham lugng NO trong khi
thai dong co diegien dugc
ti€n hanh & cdc thiét bi
phén tich khac nhau.

Puong 1. Tia hoéng
ngoai

Puong II: Thiét bi
quang hoa.

NO )
500 ]
A 3 ]
o0
25 50 15 100

Pudng 11i: Tia hong ngoai (do NO,).,

Hinh 10: So sdnh theo biéu do cic két qua do dugc vé ham higng
NO trong khi xa dong co.
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I - TiM HIEU MOT SO THIET BI PO.

1- THIET Bl BO NONG DO KHI XA KIEU RI503AH-S (DUNG CHO PONG CU XANG).
1-1- TOM TAT.

May phan tich néng do khi thai Riken Ri - 503AH-S do nong do CO va
HC trong khi x& & budng chdy.

Thiét bi phan tich dugc thiét k€ chuyén ding dé€ don gidn hod sy hoat
dong & tram bao dudng va gara 6 t6. Néng d6 % theo dung tich CO duogc chi
ra trén dong hd do ndng do CO véi 2 thang do thdp va cao 1a 0 + 2% va do
thdp 1a 0 + 10%. Déng hé HC chi ndng do HC theo phén triéu (PPM) dung
tich v&i thang do thdp 1a O + 50 phén triéu, trung binh 0 + 2 nghin/triéu, cao
0+8/tri¢u. Su lua chon thang do cao thip hay trung binh dugc quy dinh sao
cho c¢é thé doc chinh x4c néng do cdc khi cdn do.
1.2-DAC DIEM.

Thanh phdn c6 thé do dugc

Tinh chaténdinh | Khong qud 3% toan thang do (3h & = const) _

.............................................................................................................

Mic chinh xdc déi véi sy { Do CO: khong qua 3% toan thang
fua chon thang do

Thoi gian phan ting

Nhi¢t do lam viec | 0+40°C .

‘Do dm lam viee | 30-90%RH
Phuong phap phan tich | Phantichkhixa
Phuong phdp hiénthi | Hién thi tryc ti€p bang kim chi trén dong ho.
Diendpddihoi 1100V, 115V, 220V hoac 240V
Tans6 |SOva60HZ
Congsudt ~80VA L
Kich thu6c mdy  |rongx caoxdai=330x256 x 470 mm

1-3-pAc bIEM DAC BIET.
- Khdi dong nhanh, 1am viéc én dinh.

- Bao dudng i thidu: Ngét dién hoan toan, khong cin thay thé loc bui
thudng xuyén, chi yéu ciu lau sach. Khong cén diéu chinh vdi cac bign dbi
nho do bui bam tir clra sé hodc tudng.
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- Thang do kép (CO) va (HC): Cho phép chi ndng do khi xa chinh xdc
va nhanh nhat vdi tdt ca cac 6 (0.

- K&t cfu gon nhe, don gidn c6 thé xéch tay.

1-4-NGUYEN LY LAM VIEC.
1-4-1 - SO BO.
Hinh 10: So d6 may do RI5S03AH-S

Khi xa
Déng h6 CO  Bdng hé HC

g

X 1§ tin hiéu

Khi x4 ra ngoai

— Bom = A | Khuyéch dai

————
Khi sach It
—
—{Van =~ Mdy do Juu lugng|
Khi xa ra ngoai "
— | _ 115V
{ Quat ——{ Ngubn dien —»230v
240V
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So d6 nhu Hinh 11, Hinh 12,
Hinh 13:
1: Péng hé HC
2: Béng hé CO
3: Pén ngudn NI | /SN
4: Mdy do lwu lugng = ——
5: Ndt bom H f
6: Nt dién B —:F?—?*_?—@_ ~Q-
7: Niit chon thang do CO [3’ / / / \D<
8: Nut diéu chinh vé 0 £ [ [ ‘

. { A i
?614 Vit phan do . j J / L . TN 12
11:
12:
13:
15: .
16,17: Tay diéu chinh so cdp “ \
18: Y
19:
20:
21:
22:

: Phic cdm
: Day dan
Bang ndi mach dién ra |

25:
26:
27
28:
29:
30:

23
24

1-4-2 - CAU TAO. ,

14

Niit chifc nang kiém tra 8
Nt chon thang do HC % I

Tay nam diéu chinh vé 0 Hinh 11
Ban thay ddi gia tri HC
Tay cm

13

15

Pém cao su
Cudn day
Quat

Chot tiép dat
Céu chi

L6 thodt khi
Ong thodt ) Hinh 12
Pudng dan khi miu vao

Bo loc

Puong din khi phan tich
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1-4-3 - NGUYEN LY LAM VIEC.
Khi x4 dugc din vio qua Sng dén khf dén hai by loc. O day khi x4 s&

duge 1am sach trude khi vao may phan tich. Bom hit s€ hit khi xa vao may
do Iuu lugng qua mot van dén bo khuyéch dai. Bo khuyéch dai s& khuyéch
dai gid tri cia mdy do d3 do. sau d6 thong tin s& dugc chuyén sang bod phan
xU 1y thong tin. Cac gié tri do s& dugce bidu thi trén déng hd CO va HC. Khi
khi dd dugc phén tich xong, dn nit xa khi cho khi sach di vao ddy hét khi
bdn trong bom vaA mdy ra ngodi qua hai dudng thoat khi. Quat ¢6 tic dung
lam mat cic bd phén bén trong thiét bi nhim nang cao do chinh xdc clia né.
Bom, quat, may do luu lugng, thiét bi xir 1§ tin hiéu, cdc déng b6 do déu lam
viéc vdi nguén nang lugng dién cung cip tir bén ngoai.
1-4-4 - CACH PHAN TICH.

* Chudn bi:

- Kiém tra xem b loc bui ¢6 sach hay khong, néu bdn phai thay méi.

- NGi Ong din khi miu vao dudng din. Khi miu s& duge lya chon phu
hgp v6i mitc cao hodc mitc thdp.

- N6i phic cdm ctia day din vao & cim.
- Bat cong tac (ON). Kiém tra xem hat tring clia may do ¢6 nim trén
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dong ké db hay khong. (Thoi gian khdi dong sau khi bat cong tic dién 30
phuit).

- Bat cong tic chon thang do CO (7) va HC (11). Cho khi sach tir dinh
dng khi miu vio trong mdy qua 6ng miu va sau d6 diéu chinh kim chi t6i vi
tri 0 bing canh tay vdn diéu chinh 0 (8)va (12). Khi khéng thé diéu chinh
kim t6i vi tri O bing 1ay viin phai diéu chinh vé O bing tay nim (16) va (17).

- Ki€m tra xem kim chi ¢6 & ving mau xanh bing ndt (10). Nit nay
kiém tra chific ning cla mdy cd binh thudng hay khong trude khi do hang
ngay.

- Chon méi thang do thich hop dé do bang céch bat cong tac (7) va (11)
theo s6 ky ciia dong co. Sau d6 lai diéu chinh kim chi bang tay vin (8) va
(12).

* Do.

- Nhét 6ng khi miu vio Ong xa ctia 6 16 sdu hon 60 c¢cm. 10 gidy sau
néng do khi CO va HC sg& thé hién ra trén déng hé (2) va (1). Ta chi doc
ndng do khi khi kim chi én dinh.

- Sau khi do diéu chinh kim chi v€ O béng cdch riit 6ng khi miu ra khoi
ong khi xa. Dén lai khi sach vao mdy qua ong khi miu.

- Sau 10 phiit do bang viéc cho khf sach vao, ta c6 thé (it mdy.

Néu trong trudng hop phai do khén ta tién hanh bat nit (5) sau 5 + 10
phit c6 thé do.
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PHAN Il
THIET KE THIET BI PO MOT SO KHi bOC

Trong nghién ctu ciing nhu theo ddi nhitng anh hudng cia khi dgc dén
sitc khoé con ngudi, nhét 1a nhitng khu céng nghiép, nhitng noi ¢6 mat do xe
hai 16n..., Viéc do dac thutng xuyén, lién tuc va & nhiéu vi tf 12 hél sitc cAn
thiét va quan trong. Viéc nhap mot thiét bi do cioa nudc ngoai 1a khong phu
hgp, bdi vi: Gid thanh cha thiét bi qud cao, cdc thiétl bi trén hdu hét 1a doc
lap, khong c6 kha nang theo di 16ng thé va ty dong tdng hop phén tich trén
cd sO ctta mOt mdy tinh. Hon nifa viéc dam bao k¥ thuat ciing gip nhiéu khé
khan khi nhap ngoai vi ¢ nhiéu linh kién déc biét, phdn mém la ban quyén
cla hing san xuft.

Vi nhiing dic diém trén, dé 1ai dua ra giai phap thiét k€& cu thé mach
phin cing va xay dung hoan chinh phAdm mém nhdm dua ra mot hé do céc
loai khi ddc védi cac chiic ning sau:

+ 08 kénh vao Analog.
+ C6 thé diéu khién qud trinh do thong qua may tinh PC.
+ Luu trit, xir 1y s6 li¢u, in bién ban va két qua do nhd méy tinh.

+ C6 kha nang wu dong hoé trong do ludng (tv dong hod & day hidu 1 wr
dong gia cong xit 1y va hién thi két qua do. Hoat dong ctia con ngudi chi gidi
han & viéc chudn bj dia diém do, ddi tugng do, hiéu chinh thiét bj ban ddu.
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CHUGONG I- CAC GIAO DIEEN MAY TINH

I - CAC LOAI TIN TRAO POI GIUA MAY TINH VA THIET BI
NGOAL

- May tinh dua ra thiét bi ngoai ba loai tin:

+ Tin vé dia chi: La tin vé dia chi clia thiét bi bén ngoai, ding hon la tin
vé dia chi ctia khdi ghép ndi dai dién cho thiét bi bén ngoai.

.+ Tin vé& 1&nh diéu khién: LA cdc tin hiéu dé diéu kién khdi ghép ndi va
thiét bi ngoai nhu déng md thiét bi doc hodc ghi thanh ghi, cho phép hay ud
161 hanh dong...

+ Tin vé s& liéu: Céc s6 liéu can dua ra cho thiét bi ngoai.

- M4y tinh nhén tin vao tir thiét bi ngoai vé mot trong hai loai tin:

+ Tin vé trang théi thiét bi ngodi: La tin vé sy sdn sang hay yéu ciu trao
déi tin, vé trang thai 18i clta thiét bi ngoai.

+ Tin vé s§ lieu: Cic s6 liéu cdn dwra vio mdy tinh.
II - VAI TRO, NHIEM VU, CHUC NANG CUA KHOI GIAO TIEP.

1-VAITRO
- Khéi ghép ndi ndm gilta thiét bi ngoai va mdy tinh 1a thiét bi truy
chuyén, bién déi tin trao d6i giita thiét bi ngoai va mdy tinh.
- Khi dua tin tir mdy tinh ra thiét bi ngoai, khoi ghép ndi déng vai trd
nhan tin tif mdy tinh va phat tin cho thiét bi ngoai.
- Khi dwa tin tir thi€t bi ngoai vao mdy tinh, khéi ghép néi déng vai trd
nhan tin tir thi€t bi ngoai va phét tin cho mdy tinh.

2 - NHIEM VY
Khdi ghép ndi 1am nhiém vy trao ddi tin giita may tinh va thiét bi ngoai
vé miic cong sudt cha tin hiéu, vé dang tin, t6¢c do va phuong thic trao ddi.

A, PHOI HOP VE MUC CONG SUAT TiN HIEU.

Miic tin hiéu cta mdy tinh thudng tir O - 5V, tong khi dé céc thiét bj
ngoai cb thé cé cdc tin hiéu & cdc midc khic nhau, cé khi rdt [dn va cling c6
khi Ia nhitng tin hi¢u rét nho. Do d6 kh6i ghép ngoai phai bién déi cho phii~
hgp. Phdn cOng sudt ciing gap van dé tuong tu, mdy tinh c6 cong sudt kha
nho do d6 phai phéi hgp t6t gitta mdy tinh va thiét bi ngoai. Hon nira van dé
dat ra la phai dam bdo an toan cho mdy tinh khi ghép néi véi cac thiét bi
ngodi c¢6 cong sudt rdt dong thdi khong anh hudng hoat dong cta thiét bi
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ngoai.
B, PHO! HGP VE DANG TiN.

Tin trao d6i ctia mdy tinh lu6n Ia song song, c6 thé 1a 8 bit, 16 bit, 32
bit...

Cic thigt bi ngoai c6 thé ¢ tin trao d6i song song (thuong la 8 hodc 16
bit) hodc néi ti€p. Do d6, khi ma thiét bi ngoai truyén tin dang ndi ti€p vao
mdy tinh thi phai c6 bo chuyén d6i thanh song song.

C. PHOI HOP VE TOC DO TRAO PO TIN.

* May déng vai tro chu dong.

- Méy tinh dua 1énh diéu khién dé khdi dong thi€t bi ngoai hay khdi
ghép nodi.

- May tinh doc, tra 101 sdn sang trao d6i tin hay trang thai cha thiét bi
ngoal.

- M4y tinh trao d6i tin khi thdy trang thdi sin sang.

* Thiét bi ngoai déng vai trd cht dong.

- Thiét bi ngoai dua yéu cdu trao di thong tin vao bo phan xir 1y ngét
cta khdi ghép ngoai d€ dua yéu cdu ngét dén may tinh.

- Néu c6 nhiéu thiét bi ngodi dua yéu cdu ddng thoi, khéi ghép ndi sip
x&p theo trinh 1y vu tién dinh sin, dua yéu cdu trao déi tin cho mdy tinh.

Khai ghép ndi nhén va truyén tin hiéu xdc nhan cho thiét bi ngoai.

3 - CHUC NANG CUA KHOI GIAO TIEP.

*. Nhan tin hiéu:
+ Nhan thong bio dia chi tir mdy tinh.
+ Nhén thong bao trang thai tir thiét bi ngoai.
+ Nhan 1énh diéu khién tir may tinh.
+ Nhén s6 liéu tir mdy tinh.

* Ngudn tin hiéu:
+ Phét dja chi cho khoi chitc ning ciia thi€t bi ngoai.
+ Phat 1énh cho thiét bi ngoai.
+ Phét yéu cdu hay trang théi ca thiét bi ngodi cho may tinh.
+ Nhan s06 li¢u tir mdy tinh.

* Diéu khién.
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+ Phét dia chi cho titng khd&i chitc ning cta thiét bi ngoai.

+ Truyén 1énh cho timg khéi chitc nang cua thiét bi ngoai.

+ Nhan lenh tir mot kh6i diéu khién khc.

+ Nhién yéu céu, sip x€p rdi dua yéu cdu vao may tinh.

+ Phdt nhip theo thdi gian cho cdc hanh dong clia khdi chiic ning.

I1I - TRUYEN SO LIEU TRONG GIAO TIEP

1- CAC DANG TRUYEN SO LIEY.

Dang truyén c6 thé 1a song song, ndi ti€p hay song song - ndi li€p, nGi
ti€p - song song. _

- Dang song song: Céc bit cia mot byte tin hiéu dugc truyén dong thoi
trén nhiéu dudmg day. Trong truyén song song, ¢ bao nhiéu bit trong tir thi
cin bdy nhiéu day hoic dudng ndi. Céc bit truyén song song codn céc tif
truyén ndi ti€p. Dang truyén ndy c¢6 t6c do nhanh nhung t0n nhiéu dudng
day. Cdc day dif liéu thudng la dang cdp cé cac dudng tin hiéu gdn nhau nén
dé bi nhiéu khi truyén.

- Dang néi ti€p: Céc bit clta mot byte tin hiéu duge truyén ndi 1ié€p nhau

trén mot dudng day. O dang truyén ndy ta thiét vé tSc d¢ nhung kinh t& hon
va truyén don gian hon.

- Dang song song - néi tiép, ndi tiép - song song: Mudn trao déi tin
dang song song - n6i ti€p (hodc néi ti€p - song song) ta phai bién ddi song
song thanh ndi tiép (ndi ti€p thanh song song).

2 - NHIP TRUYEN SO LIEU.
Trao ddi tin ¢6 thé thuc hién déng bd hay khong ddng bo (di bo).

- Truyén déng bo: Qud trinh truyén va nhan tin xay ra dong thdi theo
g bit hay nhom bit theo tin hi¢u xung dong hd. Phuong phap nay ¢o (6c
do cao nhung ddi hoi ngudn phdt va ngudn thu ludn phai sdn sang trao doi
tin va do tin cdy thdp (dé mat tin). Truyén dong bo phai c6 tin hiéu ddnh ddu
ddu va cu6i doan tin. D€ trdnh su trugt va troi nhip déng bo, ¢ su diéu chinh
nhip dong ddng hd 4én cd s nhip bit thu duge. Trong thoi gian khong ¢6 tin
truyén, mot chudi cdc ky tu "rdi" duge truyén di dé giit ddng bo.

- Truyén di bd: Truyén va nhén tin khong dong thoi, do 2 xung déng hé

khéc nhau diéu khién. Cac k¢ ty trong ché do thu phat di bo dugc déng
khung béng mot bit Start v mot (hay nhiéu) bit Stop. Trong truyén di bo,
logic 1 1ing v6i mic cao, logic 0 tmg véi mitc thdp, dudng day & miic cao khi
nghi. Bit ddu qua trinh wruyén [ mot bit Start ti€p dé 1a cdc bit dif lieu (8 bit)
sau d6 1a bit kiém tra chdn 1&. Bit Stop cé do dai | hoic 1.5 don vi két thiic
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ky tu phit, sau d6 dudng truyén trés vé trang théi cao doi k¥ ty ti€p theo.
IV - GIAO DIEN CUA MAY TiNH.

1- CAC HE THONG GIAO DIEN CHUAN.
1 -1 - GIAO DIEN BS - 4421 (BRITISH STANDARD).

Giao dién BS - 4421 gdém c6 hai bd phéan chinh la b phat (Source) va
bo phan thu (Acceptor). Giao dién BS cung cdp 8 bit s6 liéu song song tir b)
phat dén bo thu, sit dung ddu n6i 18 dudng, tdc do phuy thude vao:

+ Toc do phan cling cha bd phat va bo thu.

+ Do tré dudng truyén.

+ T6c do phuc vu ciia may tinh.

Viéc déng bo giita bo phét va bo thu dugc xac dinh bing tin higu bit
tay (Handshaking), thu tuc bét tay dugc minh hoa nhu hinh dudi:

Piéu khién

b thu (AC)
@ @©
Piéu khién
bo phit (SC) Ty ‘,(d)

(a): Sudn lén cha tin hiéu AC ding dé bdo cho bo phat giii sO lieu ké
tiép.

(b): Diéu khién phat kiém tra tin hieu AC, khi AC Ién mic cao (High)
thi bo phat gtri s6 liéu di va dat SC lén midc cao.

(c): Bo thu kiém tra tin hiéu SC, n€u SC 1én cao thi nhan s6 ligu va dat
AC xuéng mirc thdp (Low) dé bdo so liéu da duge nhén.

(d): Bo phat kiém tra AC, néu AC & mic thép thi dit SC & muic thép.
Bay giv séin sing gt s6 liéu mdi néu AC & mifc cao.

(e): Bo thu dat AC 1én mic cao mot l4n nita dé bdo 1a sin sang cho s6
liéu méi.

S6 liéu trao déi tit mdy tinh véi thiét bi bén ngoai qua giao dién BS nhu
hinh vé&:
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| BSI (18) BSI [—>
: Source " | Acceptor > Thiét
S0l n béai
<— | "8
<—

(=< BSI [U® BSI
| Acceptor | Source

Hinh 14: So do trao déi sé liéu qua giao dién BS - 4421.

Mady tinh dua s6 liéu ra qua Bus 1/O dén bd phat cla giao tiép BS -
4421, sau khi s6 liéu 6n dinh bd phat giri dén bo thu s6 liéu sin c6 dé phat ra
ngoai. Mudn nhan s& liéu vao cin ¢ thém mdt bo phét va bd tha s6 liéu thi
hai dé thuc hién qua trinh ngugc lai.

1 - 2 - GIAO DIEN CAMAC.
(Computer Automated Measurment And Control).

CAMAC la mot hé théng giao dién song song 24 bit, gdbm 24 modun
trong d6 ¢6 mot modun chi diéu khién. Hé thdng sir dung ddu ndi 86 dudng,
day 1a hé thong dudng tin hiéu (dataway) bao gdm s& liéu va cic tin hiéu
diéu khién 24 modun.

M4y tinh lién lac vGi hé thong tin hiéu nay theo mot card dac biét ciing
loai v6i n6. Card nay la duy nhét , né chi thay déi khi st dung véi mot mdy
tinh khédc. T6c d¢ truyén lén dén 5Mbit/s. Phdn mém st dung la ngodn ngit
IML va cdc chuoag trinh con Fortran. CAMAC dugc xem nlur 1a mét giao
dién da nang tuong thich véi nhiéu modun nhu Hinh 15:

40



Phin

ludng

Phéin
diéu
khién

|

Bién d6i ndi tiép - Bo phiit xung
song song ’
— B¢ dém Timer
»  Pem song song
—W ngo vao biéu khiénhe |
—> B9 quét tin hiéu thdng tir xa
—» tong tu
Diéukhiénhe | 5
Diéu chinh d0 théng noi bO
khuyé€ch dai
ADC Bo diféu khién
hé théng chinh
Bodem —4 |
Giao tiép =
’ Bo thu BS may tinh
»|  Thanh ghi phan
k__.. kénh
‘____
( DAC Diéu khién CRT
‘—.-._._.-
Phdn trong Ngo vaiodd hoa [
bém song song Diéu khién den
-« ngo ra L,
. Thiét bi ddu cusi [
hat BS ;
<4—1 Diéu khién Motor Phén trong

Hinh 15: So do giao dién CAMAC

>

Phén
hién
thi
va
chinh
ly



1 -3 - GIAO DIEN IEEE - 488.

Giao dién nay thutng duge sir dung trong céc hé théng do ludng. Pay
la giao dién kiéu Bus cho phép ghép ndi céc thiét bi vao chung mot hé thong
dé c6 thé thuc hién nhiéu phép do véi két qua do chinh xdc. Giao dién con
¢ tén goi 1a GPIB (General Purpose Interface Bus), cho phép truyén song
song 8 bit vdi tdc do 18n dén S00Kbyte/s va cho phép ghép ndi 4t ca 15 thiét
bi v6i nhau. Chiéu dai Bus t6i da la 20m, st dung 16 dudng tin hi¢u bao
gbém: 8 dudng sd liéu, 3 dudng tin hiéu bit tay va 5 dudng tin hiéu diéu
khién.

Viéc truyén thong tin gilra cac thiét bi trén GPIB thi cdc thiét bi cé thé
hoat dong & mot trong 4 ché do sau:

a). Chi nghe (Listener): Thiél bi ¢6 kha ning nhén sé liéu tir cdc thiét bi khic.
b). Chi néi (Talker): Thiét bi ¢6 kha nang giti s& lieu dén céc thiét bi khac.
c). Néi va nghe (Talker/Listener): Thiét bi ¢ kha nang phdt va nhan sé liéu.

d). No6i, nghe va diéu khién (Talker/Listener and Control): Thié€t bi c6 kha
nang quan ly viéc truyén trén GPIB bing cdch gii dia chi vi 1énh.

Thiét bi
Né6i/Nghe va ¢ ’
Piéu khién
Thiét bj >
No6i/Nghe
Thiét bi >
Nghe
Thiét bi N6i u ’
(5) 1(3) |(8) B8dudngsdlieu
ﬂ—-— S AT A
5 dudng quan 1y giao tiép - L3 dubmg tin hieu bit tay
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Hinh 16: So dé cdu triic giao dién GPIB

* Nhém tin hiéu quan 1y giao ti€p gdm 5 duong tin hi¢u sau:

+ ATN (Attention) dudng nay do thi€t bi diéu khié€n (m4y tinh) quan Iy.
Thiét bi didu khién dat dudng nay xudng thdp thong bao véi cic thié€t bi khic
14 mot dia chi hay Byte diéu khién dang dugc giri ra trén dudng s6 liéu. Khi
thiét bi didu khién dat ATN & mic cao tic 12 cho phép thiét bi “'néi’’ git
thong tin vé trang thai hay s6 li¢u Ién dudng s6 lieu. Thi€t bj diéu khién
muén danh lai quyén diéu khién thi dat lai ATN xudng mic thdp. Nhu vay,
ATN cho phép phan biét giita Byte 1énh va Byte s& li¢u.

+ EOI (End Or Identify): Khi thiét bi diéu khién [am dudng nay ciing
v6i ATN xu6ng mdc thdp 13 dé bét ddu do tim song song, xdc dinh thiét bi
da gtii tin hiéu yéu cdu phyc vu. Khi thi€t bi “’'né1”” lam duong nay xudng
th4p sé& bdo két thic gti s6 licu.

+ SRQ (Service Request): Dudng nay chung cho 4t ca cdc thiét bi.
Thiét bi ndo cé yéu cdu ngit thi dat duong nay xuéng muc thap. Thiét bi
diéu khién do tim tudn tuy dé biét thi€t bi yéu cdu phuc vu va dit lai dudng
nay ¢ mifc cao.

+ IFC (Interface Clear): Pudng nay do thiét bi diéu khién quan 1y, khi
duong ndy xudng mdc thdp cho phép khdi dong lai giao dién vé trang théi
dat trudc.

+ REN (Remote Enable): Pudng day cho phép diéu khién tir xa. Khi
thiét bi diéu khién dit dudng nay & miic thdp cho phép mot thiét bj dugc
chuyén tir diéu khién cuc mo sang diéu khién tir “’xa’” ngliia 1a chuyén su
diéu khién dén cdc phim & phia bén ngoai.

*_ Nhém tin hiéu bét tay goém co 3 dudng:

+ NRFD (Not Ready For Data): Thiét bi nghe diéu khién dudng nay,
khi dudng nay & mic thdp c6 nghia 13 né chua sdn sang nhén sd liéu.

+ NDAC (Not Data Accepted): Thiét bi nghe diéu khién dutn nay, khi
duong nay & mic thdp c6 nghia la né chura nhin xong sé liéu.

+ DAV (Data Valid): Thiét bi n6i diéu khién dudng nay, né kiém tra
dudng NRFD, khi NRFD lén mic cao thi dat DAV xufng thép dé thong bao
dd dua s6 li¢u 1én Data Bus. Sau d6 thiét bi néi kiém tra dudng NDAC, khi
NDAC & miic cao cé nghia 1a céc thiét bi nghe di nhan xong di liéu, (hiét bj
néi s€ dat DAV Ién miic cao sn sang cho viéc truyén so liéu tiép theo.

Qua trinh bit tay dugec mo ta nhu hinh Hi7:
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DAV ——__ 1 U E—
NRFD S I 1
NDAC 1 1

Hinh 17

V - CAC GIAO DIEN CHUAN TREN MAY TiNH.

1- GIAO DIEN CENTRONICS (CONG MAY IN).
Giao dién c6ng mdy in con goi la giao dién Centronics.
A). CAU TRUC cUA CONG MAY IN.

M4y in nd&i v6i may tinh dwgc thyc hién qua é cdm 25 chan & phia sau
mdy tinh. Nhung ¢ cdm nay khong chi don thudn 13 chd n6i v4i mdy in ma
khi sir dung mdy tinh vao muc dich do ludng, diéu khién thi viéc ghép néi
ciing thuc hién qua c6ng nay. Qua céng mdy in sd licu duge truyén song
song, nén con goi l1a cbng ghép ndi song song va tdc do truyén ciing kha Jon. -
T4t ca cac dudng din cha cbng may in déu wong thich TTL, nghia Ia ching
déu cung cdp mot mic dién d4p nam gita 0 va 5V. Do do, khi ghép néi vdéi
thigt bi ngoai cén chii ¥ dén muc dién 4p vao. Sy phan bo chan & céng mdy
in nhu Hinh 22.

Ngudi ta c6 thé trao déi riéng biét v6i 17 duding dén, bao gdm 12 dudng
dan ra va 5 dudng din vao. Do 8 dudng sO liéu khong phai 1a dudmg din hai
chi€u nén ching duge xem nhu 1a 16i ra. Cdc néi ra khdc nita 13 STROBE,
AUTOFEED (AF), INIT va SELECT IN. Khi trao déi thong tin véi mdy in,
cdc dudng dan nay cé nhiing chifc nang xac dinh. Vi du: Khi INIT = 0 thuc
hién viéc khoi dong lai (Reset) & mdy in, con STROBE c6 nhiém vu ghi céc
bit 50 liéu da dugc gl dén méy in bing mdt xung mic thip vio trong bo
nhd ctha may in.

3
()Q?oooooooooood O
Q0000000000Q

N2
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Hinh 18: S¢ d6 chin cua cong may in.

Chan  K¥ hiéu Vao/Ra Mo ta

1 STROBE L&i ra (Output) Xung chot

2 DO . LGira S6 liéu DO

3 D1 LGira S6 ligu D1

4 D2 Loira S3 ligu D2

5 D3 L6ira S6 liéu D3

6 D4 Loira S6 liéu D4

7 D5 L&ira S6 ligu D5

8 D6 LGira So liéu D6

9 D7 Loira S6 lieu D7

10 ACK L6i vao (Input) Acknowledge (xdc nhan)
11 BUSY L&i vao 1: Bdo mdy in ban
12 PE Lai vao Heét gidy

13 SLCT L&i vao Lwa chon (Select)
14 AF L&ira Tu nap (Autofeed)
15 ERROR LGira Lbi (Error)

16 INIT Ldi ra 0: Pat lai may in
17 SLCTIN L&ira Select In

18 GND

19 GND

20 GND

21 GND

22 GND

23 GND

24 GND

25 GND

Bdng 3: Bd tri chdn cong may in cia mdy tinh.

C6ng mdy in ciing c6 nhiing dudng din 16i vo, nhd vay ma su bat tay
gita mdy tinh va mdy in dugc thyc hién. Thi dy khi mdy in khong di ché
trong b0 nhd thi mdy in s& giti dén mdy tinh mot bit trang thai (BUSY=1);
diéu d6 c6 nghia 1a mdy in tai thdi diém nay dang ban, khong nén gt thém
cic Byte so 1iéu khac dén nita.

Khi hét gidy & mdy in thi mdy tinh s& thong bio 12 PAPER EMPTY
(PE). Dudng din I8i vao ti€p theo 1a ACKNOWLEDGE (ACK), SELECT
(SLCT) va ERROR. T8ng cong mdy tinh c6 5 16i vao hudng tGi may in.

B). TRAO BOI VOI CAC PUGNG TIN HIEU.
Tat cd cdc duding dén tin hiéu vira dugc gi6i thiéu cho phép trao d6i qua
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cdc dia chi by nhé cla mdy tinh. 17 dudng din ciia cOng mdy in sip x&p
thanh 3 thanh ghi 13 thanh ghi s6 liéu, thanh ghi trang thdi va thanh ghi diéu
khién.

Thanh ghi s8 liéu (Dia chi co ban)

D71D6 D5 D4 )|D3|D2 D1 |D0

L—» DO (pin 2)
L——p DI (pin 3)
» D2 (pin 4)
» D3 (pin 5)
» D4 (pin 6)
» D5 (pin 7)
p D6 (pin 8)
—p» D7 (pin 9)

Thanh ghi trang thdi (Dia chi co ban + 1).
D7 D6 |D5|D4}D3;D2iD1 D0

r o4 I

ERROR (pin 15)
SLCT (pin 13)
PE (pin 12)
ACK (pin 10)

—o0<}- BUSY (pin 11)

Thanh ghi diéu khién (Dja chi co ban + 2).

D7 D6 D5 |D4 D3 D2 (Dl (D0

L— STROBE (pin 1)
—» AUTO FEED (pin [4)
—» INIT (pin 16)

» SL.CTIN (pin 17)
»[RQ Enable

Hinh 19: Cdc thanh ghi ¢ cong mdy in ctia mdy tinh.

Dia chi co ban dong nh4t véi thanh ghi sd [iéu. Thanh ghi trang thai dugc
dat 16i du6i dia chi cd ban + 1, thanh ghi diéu khién 12 dia chi co ban + 2.
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2 - GIAO DIEN QUA SLOT MAY TINH.
A, CAU TRUC SLOT.

May tinh cung cdp cic SLOT duge xem nhu cdc cdng vao ra. O méy
tinh X'T rdnh cdm trong mdy chi ¢6 mot loai v&i do rong BUS 1a 8 bit va tuan
theo chudn ISA.

Theo chudn ndy rinh cdm c6 62 dudng tin hiéu ding cho muc dich
thong tin véi card cdm vao. V& co ban cdc dudmg tin hiéu nay dugc chia
thanh cdc dudng din tin hiéu, dudng din dia chi va duong dan diéu khién,
Chi nhiing card 8 bit mdi cam dugc vao ranh nay. Hinh .... cho thdy mdi
rinh cdm gém 62 chén chia 1am 2 hang, mbi hang ¢6 31 chan va duge danh
sO tir Al dén A31 va Bl dén B31 nhu hinh vé.
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GND| 01 01 | I/0 CHCK
RESET DRV | 02 02| SD7
+5V| 03 03 | SD6
- IRQ2| 04 04 | SD5
- -5V 05 05 | SD4
DREQ2| 06 06 | SD3
12V 07 07 | SD2
OWS| 08 08| SD1
+12V| 09 09 | SDO

GND| 10 10| I/O CHRDY
SMEMW | 11 11| AEN
SMEMR| 12 121 SA19
[JOW| 13 13| SAI8
I/OR| 14 14| SA17
DACK3| 15 151 SA16
DREQ3| 16 16 | SALS
DACK1| 17 17| SAl4
DREQI1| 18 181 SAI13
DACKO| 19 19| SA12
CLOCK| 20 20| SAll
IRQ7| 21 21| SA10
IRQ6| 22 221 SA9
IRQ5| 23 23 | SA8
IRQ4| 24 24 | SAT
IRQ3| 25 25| SA6
DACK2| 26 26 | SAS5
TC2| 27 27| SA4
ALE| 28 28 | SA3
+5V] 29 29 | SA2
0SC| 90 90 SAl
GND| 31 31| SAO

Hinh 20: So dé ranh cdm 62 chdn
Trong dé:
+ SAO - SA19: 20 dudng dia chi dé dinh dia chi 1/O, b6 nhd.

+ SDO - SD7: 8 dudmg dit liéu ding dé truyén sé liéu giita mdy tinh va
thi€t bi ngoai vi.

+ OSC: Dao dong c6 tin s6 14,31818 MHZ (chu ky 70ns).
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+ CLK: C6 tdn s& 4,77 MHZ (chu ky 210ns), CLK ding cho thao tic
doc, ghi, trang thdi va 14y mu.

+ RESET DRV: Diing dé€ RESET hé thdng, tich cuc & miic cao.

+ ALE (Address Latch Enable): Dung dé€ chét dia chi.

+ 1/O CHCK (I/O Chanel Check): Dung dé kiém tra kénh vao ra va
thong bdo cho bd vi xir 1y biét vé thong tin & bo nhd hay cdc thiét bi 1/O
nham phdt hién ra cac sai s6 chén 1¢é trén Card giao ti€p.

+ 1/O CHRDY (I/O Chanle Ready): Khi & mitc thdp n6 s& kéo dai chu
ky BUS vi b nhd ngoai vi khong ddp tng trong chu ky binh thuong.

+ I/OR: Khi & mic thdp bdo thiét bi ngoai vi gt sO liéu 1én BUS.

+ 1/OW: Khi & miic thdp bdo thiét bi ngoai vi cdn s0 liéu trén DATA
BUS.

+ MEMR: Chi thi by nhd dé dua s& liéu cha no 1én DATA BUS. Tin
hiéu nay tich cuc & miic thép.

+ MEMW: Chi thi b0 nhé chita s6 liéu trén DATA BUS. Tin hiéu nay
tich cuc & muc thép.

+ IRQ2 + IRQ7: Tao yéu cdu ngat doi v6i bd vi xir 1y. (IRQ2 ¢é mic
uu tién cao nhdt, IRQ7 cé mirc vu tién thdp nh4t).

+ DREQI, DREQ2, DREQ3: C4c tfn hi¢u nay dung dé bdo khi co thiét
bi ngoai vi mudn chuyén s& liéu giita chiing va bd nhd ma khéng c6 sy can
thiép ciia bd vi xur Iy. Tin hiéu nay tic cyc & mic cao. -

+ DACK1, DACK2, DACK3: Bé bdo cho thiét bi ngoai vi qud trinh
DMA da chdp nhan, tin hi¢u nay tich cuc & mic thédp.

+ AEN (Address Enable): Tin hiéu ndy dugc phdt ra tir bo diéu khién
DMA, né tac dong & mic cao.

+ TC (Terminal Count): Tin hiéu nay tao ra mét xung khi bd dém dém
dén cudi cia mot kénh DMA nao d6 dat dén gid tri dinh trude, tin hiéu nay
tich cuc & miic cao.

+ CARD SLCTD (Card Selected): Puong nay dugce tich cuc bdi Card
trong rinh cdm md rdng thit 8. N6 bdo cho tdm hé théng Ia Card di dugc
chon va hé thdng sé truc ti€p doc hodc ghi vao ranh cim thit 8.

3 - GIAO DIEN RS 232 (CONG NOI TIEP).
A - CAU TRUC CONG NOI TIEP.

RS232 st dung 2 giao ti€p loai 9 chan va 25 chan. Sy phan b chan trén
c6ng RS232 nhu hinh vé:
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Su phén b chan ctia c6ng ndi ti€p RS232 nhu bang sau:

RS232 Joai 25 chan

RS232 loai 9 chan

Bang 4.
LOAI 9 CHAN | LOAI 25 CHAN CHUC NANG HUONG

1 8 DCD - Data Carrier Detect L1 vao

2 3 RxD - Receive Data L6i vao

3 2 TxD - Transmit Data Ldira

4 20 DTR - Data Terminal Ready Laira

5 7 GND - Mass |

6 6 DSR - Data Set Ready Lai vao

7 4 RST - Request To Send Loira

8 5 CTS - Clear To Send Lot vao

9 22 RI - Ring Indicator L1 vao

Céng RS232 la giao dién phd bién rong rai nhat. Ngudi ta goi cdng nay
12 c6ng COM1, con COM2 dé€ ty do cho céc ting dung khéc. Gidng nhu cbng
mdy in cdng ndi ti€p RS232 ciing duge st dung mot cach thugn tién cho muc
dich do ludng va diéu khién.

Viéc truyén sd liéu qua cbng RS232 dugc ti€a hanh theo cdch ndi tiép,

nghia 1a cdc bit s6 liéu duge giri di ndi ti€p nhau trén mot duong din. Loai - -

truyén nay cé kha ning ding cho nhitng khodng cdch xa, bdi vi céc kha

nang gy nhiéu 1a nho hon déng ké so véi ding cing song song.

Céng n6i 1i€p RS232 khong phai 12 mot hé thong BUS, né cho phép d&
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dang tao ra sy lién két dudi hinh thitc diém véi diém giifa hai mdy cén trao
ddi thong tin véi nhau. Viec truyén s6 liéu xay ra trén hai dudng din. Qua
chan cdm TxD, mdy tinh gli s6 liéu clha né dén mdy kia. Trong khi dé s6
liéu ma médy dé nhan duge din dén chan RxD. Céc tin hiéu khdc dong vai
trd nhu mot tin hiéu hd trg khi trao d6i thong tin va nhu vay khong phai
trong moi tng dung déu ding dén.

Miic tin hiéu trén chan RxD tuy thudc vao dudng din TxD va thong
thudng ndm trong khoing -12V dén +12V. Céc bit s6 liéu duge giii déo
ngugc lai. Mic dién 4p ting v6i mitc Higt [a -3 dén -12V con mic Low nam
trong khoang +3 dén +12V. Hinh dudi ddy mo ta dong s6 licu dién hinh cia

mot Byte s6 lidu trén céng RS232. Stop bit

Start bit Céc bit dit liéu (thong thudng 8 bit) Low

" T XXX XN
- 12V Hight

T e e

Hinh 21: Dong dir liéu trén cong RS232.

Khi & trang thdi “nghi” trén dudng dan co dién 4p -12V. Mot bit khai
dong (Start bit) s& md& ddu viéc truyén 1 byte s liéu. Tiép d6 1a cic bit dit
liéu riéng 1€ dugc truyén di (bit cé trong s6 thip (DO) duge truyén di trudc).
Cic bit dif liéu c6 thé thay d6i tir 5 dén 8 bit. Cudi clia mbi byte s6 lidu con
c6 mot bit dimg (Stopbit) dé dit trd lai trang thai 16i ra (-12V).

Bing toc d0 Baud ta cd thé thiét 1ap t8c do truyén sO liéu. Thong
thuomg 1a 300; 600; 1200; 2400; 4800; 9600; 19200;...baud.

Nhuge diém ciia cng truyén ndi ti€p 1a tdc do truyén han ché va khuon
rafu truyén s0 }iéu phai duge thiét [ap nhu nhau & ca bén giri va bén nhan.

B - TRAO B3I BPUGNG DAN TiN HIEU.

Ciing nhu c¢éng mdy in, cdc dudng din tin hiéu riéng biét ciing cho
phép trao ddi qua c4c dia chi trong mdy tinh. Trong trudng hop nay, nguoi ia
thudng sir dung cdc vi mach c6 mic d¢ tich hgp cao. Bén trong mdy tinh
thuong c6 mot bd phat nhan khong déng bd van nang (goi tit 1a UART :
Universal asynchronous Receive/Transmitter) dé diéu khién sy trao déi
thong tin cha mdy tinh va cdc thiét bi ngoai vi. Phd bi€n nh4t 13 vi mach
8250 hay 16C550. BoO UART nay ¢6 10 thanh ghi dé diéu khién t4t ci céc
chtric nang cua viéc tham nhap vao ra sd liéu theo cich néi ti€p.

C6 hai thanh ghi cdn chd ¢ 13 thanh ghi modem va thanh ghi trang théi
modem. Su sép x€p cac thanh ghi ndy nhu sau:
Thanh ghi diéu khién modem (dia chi co ban + 4).
Bit 0: DITR (16i ra) Gid tri 1.
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Bit 1: RTS (16i ra) Gid tri 2.

Thanh ghi trang thai modem.

Bit 4: CTS (16i vao)  Gid tri 16
Bit 5: DSR (161 vao) Gid tri 16
Bit 6: RI (16i vao) Gia tri 64
Bit 7: DCD (16i vao) Gid tri 128

C4c thanh ghi dugc trao d6i trong 6 nhé trong viing vao ra. Pia chi ddu
tien c6 thé 16i duge clha cbng néi ti€p goi 1a dia chi co ban. Céc dia chi ghi
tiép theo dugc dat téi bang viéc cong thém s thanh ghi da gip cia UART
vao dia chi co ban.

Sau khi tim hiéu cdc giao dién dé (ai chon giao dién RS232 dé truyén s6
liéu vao mdy tinh, day 1 giao dién phd bi€n (c6 & tat ca cdc mdy tinh). Mat
khéc, thuc t€ dé tai sir dung card ADC ngoai. Cho nén, viéc chon RS232 1a
hop 1y.
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CHUONG 1I: SO PO KHOL NGUYEN LY HOAT PONG
CUA MAY PO KHI POC

| - SO DO KHOL.
So dé khoi cia mdy do khi doc trong thanh phédn khi xa nhu hinh vé:

,| BAU DO > KH{‘)JEICH >
: CARD
ADC
NGQA] Snoo-=
o DAuBO | KHSEICH ,

Hinh 22: So dé khéi cia mdy do.
II - CAC KHOI TRONG MAY.

1- DAU BO.

Péu do c¢6 nhiém vu bién cic dai lugng khong dién cdn do thanh dai
luong dién.

Tuy theo muc dich sir dung, phuong phdp chuyén ddi,.... chia lam nhiéu
loai ddu do khéc nhau: Ddu do nhiét do, ddu do 4p sudl, do chuyén vi...

Dé tai "Thiét k€ va lip may do khi doc trong thanh phdn khi xa" ding
ddu do khi... Cam bién khi ]2 loai ddu do ¢6 cOng nghé cao, yéu cdu cé do
nhay, do chinh xac cao. Trong dé tai sir dung ddu do khi cia hing ENMET
(M§). Day 1a loai dau do c6 dau ra la dong véi 0 16n tir 4 + 20mA.

* C4u tao cna ddu do:

Hinh 23 14 hinh dang bén ngoai cta ddu do.

M0bi mach cua sensor va sensor dugc dit trong vo boc nhom. Mét
sensor ¢6 thé c6 hoic khong ¢6 bo hién thi LCD trén bé mat. Pdu do khi CO
va H,S st dung trong dé tai khong c6 bo hién thi.
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@ [ DIGITAL ] @

DISPLAY

[[: ENMET

corporation

@ &)

L] L1

Hinh 23: Mait ngoii diu
do khi

- Phia trong cua Sensor/Transmitter dién hinh nhu hinh 24.

Hinh 24: Cdu tao bén trong sensor

Trong do:
+ 1: Day tin hiéu ra.
+2: 6r1g giit day.
+ 3: Cau ddu day.
+ 4: LED do.
+ 5: Sensor.
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+ 6: Di€m kiém tra.
+ 7: Chinh 0.

+ 8: Bang mach.
+9: Ld giit

+ 10: V6 nhom.



2 - KHUYECH BAI.

Tin hiéu ra clia bd cam bi€n thudng 12 rdt nhd (chi tinh bing pV).
Chinh vi vély, ta phai khuyéch dai tin hiéu dé phi hgp véi gidi tin hi¢u vao
ctia ADC (ADC 0809 c6 gidi tin hig¢u vao la 0 + 5V).

Trong do lwdng thudng hay st dung mach khuyé&ch dai dédo nhu hinh

o~

ve.!

i Ry
———
| U
V=0 + Vg -
EH Ri
O 1 —_
0
Vi + Vo

Hinh 25: So do mach khuyéch dai ddo

* Hé s0 khuyéch dai:
Mot bo khuyéch dai 1y tdng c:
+ R, =0 : Dong vao bing 0
+R,, =0 : Dién 4p ra doc lap vdi tai
+ A =o0 :Hé s6 khuyéch dai vong hd bang 0

Heé s6 khuyé&ch dai vong hd cia thuat toan 1a rat 16n. He s6 nay s€ thay
dbi theo tdn s6 tin hiéu vao (Vi du: Vi mach 741 c6 hé s6 khuyéch dai giam
20dB khi t4n s6 giam 10 lan). Mat khac, dién ap ra ciing giam ril manh ngay
ca khi nhiét d6 giam khong ddng ké. D€ khic phuc ta sir dung héi ti€p am
nhu hinh ..

Gia st hoat dong cuia op - amp ]2 tuyén tinh 6n dinh, dién &p vao vi sai
bang 0. Ta c6: '

V=V *(V": Dién dp vao dao, V*: Dién dp vao khong dao).
ma diu vao khong ddo ndi dit nén: V* =0V =V =0V,

~

Xudt hién dién ap vao V, trén R, . Khi d6 dong vao i, la: i = -}-{
i

Gia thiét dong vao clia by khuyéch dai bang khong = trén R, ciing cé
dong i, chay qua. Lic d6 V, dugc tao ra trén R,.
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LY,

V=Ri:&5:—<
R R

=S Vo=-V, = %V, (d4u (-) vi ddu duong & phia trdi cia Ry).

Goi K 1a hé s6 khuyéch dai dién dp vong déng cla mach.

ol
wK—K—K *)

Nhin vao cong thitc (*) ta thay ring hé s& khuyéch dai vong kin chi phu
thudc vao Ry va R;.

* Hiéu chinh 0. oV

-9V

il

Hinh 26: So do mach khuyéch dai c6 chinh 0

Khi sir dung khuyé&ch dai thuat toan thudng cé hién tugng diu ra cia bo
khuyé&ch dai c6 gid tri khac 0 khi ddu vao c6 gid ui bing 0. Ding triét ap
hiéu chinh d€ 14y di¢n dp ra bing O khi dién dp tai ddu vao cia bd khuyéch
dai thuét toan bing 0. Qua trinh ndy goi la can bing 0.

* Hiéu chinh tdn s&:

Mot vén dé nifa cln chi § khi st dung khuyéch dai thuat todn la: Khi
tdng tdn sO tin hiéu dua vao khuyé&ch dai thuat toan s& xuét hién su 1&ch pha
giira dién 4ap ra va dién ap vao. Néu & tdn s0 cao thi hdi 1iép s€ trdy thanh hdi
ti€p 4m va lam cho mach hoat dong khong n dinh.

O mot s6 loai thuat todn (khuyéch dai 741) diéu nay khong xay ra nhd
st dung ty dién 30pF & cdu tric bén trong va ty nay ciing lam giam hé s6
khuyéch dai & cao tdn. Mot s6 khuyéch dai khong ¢ tu dién bén trong nén
cin phai thém vido mach bén ngoai cdc ty hiéu chinh tdn sd. Vi du Su d6
dudi dung vi mach 709 c6 hé s khuyéch dai K = 10. C; va R, dam bao
hiéu chinh tdn s6 & mach vao bo khuyéch dai, C, hi¢u chinh tdn sd & mach
ra.
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Hinh 27: So doé khuyéch dai cé hiéu chinh tin sé.
* Pién trd bu dinh thién:

Ding dé han ché€ dén mitc t6i thi€u dong dinh thién ban ddu. Do 16n
cla dién trd nay thudng lay = R,//R,. Tuy nhién, d6 Ién nay khong phai la
nghiém ngat.

Ry
| P
R;
+
Vi Oo—{1 —
! 0o
- + Vg
R =R//R,

Hinh 28: So dé mach khuyéch dai ¢6 dién trd b nhiét

* Trong qué trinh thi€t k€ mdy do, ding d4u do cta hing EMET, ddu ra
cam bién 1a dong dién c6 gid tri tir 0.4 + 20mA thi viéc sir dung mach
khuyéch dai 1a khong cén thiét. Ta chi cdn mic mach nhu hinh dudi vdi
R=220 Q ta s& dugc gid tri ddu ra U, = 0.088 + 4,4 V (phi hop vdi dai tin
hi¢u vao cua ADC 0809).

—

Ivéo +
R=2200 IAJI

Nhung dé cho mach ADC ngoai hoan thién va c6 thé tng dung dugc
v6i tin hi¢u dién cdn do 12 nho ta vén thiét k&€ mot mach khuyéch dai tin hiéu
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dién 4p mot chiéu nhu hinh vé.

R,=470K  R,=10K

R,=22K —

L

. x A 1

_ /I — /ﬁ 358 R=4.7K

M 358 R,=2.2K S~ +

+
R5=4.7K
R,= 2.2K

Hinh 29: So dé mach khuyéch dai
Mach khuyéch dai trén ta sif dung hai tdng khuyéch dai dao. Tang thd
nhdt 6 hé s6 khuyéch dai Ia: K, =270+ &

khuyé&ch dai X, = —% =-10. Tuy theo do I6n cha tin hiéu sau cam bién ta

£ >-100. Tang thi hai c6 hé sO

¢6 thé sit dung mot tAng khuyéch dai thit nhét hodc st dung ca tdng khuyéch
dai thit nhdt va tdng khuyéch dai tht hai dé ¢6 hé s6 khuyéch dai ~ 1000
14n. O tdng khuyéch dai thi nhat ta ¢6 thé didu chinh hé sd khuyéch dai nhds
diéu chinh Ry. Gia sir tin hiéu ra sau cdm bién khoang 0 + 0.05 mV 1a chi
cin dung tdng khuyéch dai thit nhat va do 16n cua tin hiéu sau khuyéch dai
Ia tir OV + 5V(vé d0 16n). Nhung néu tin hiéu ra sau cam bién c6 gia tri nho
hon nifa thi ta phai diung ca hai tdng khuyé&ch dai.

3 - CARD ADC

Mach ADC ngoai 1a phan chi y&u trong mach phén cing ciia dé 1ai.
Véi thoi gian dai nghién citu, thiét k€, thir nghiém ching toi da [ap thanh
cong mach ADC ngoai.

Mach ADC ngoai dong vai tro 1a khoi giao ti€p gitra thiét bi ngoai cén
do va mdy tinh. Thong thudng, cdc tin hiéu cin do sau khi qua cam bién Ia
céc tin hi¢u twong ty. Tin hi€u trong mdy tinh 12 tin hi¢u s6 (cdc mitc logic 0
va 1). Mach ADC ngoai s& 1am nhiém vu chuyén déi tin hiéu tvong ty thanh
tin hi¢u s6 song song (8 bit song song), réi sau d6 chuyén tir song song sang
ndi 1iép va duge dua vao mdy tinh qua cdng RS232 dé xi 1y, luu trif, va hién
thi.

Chi tiét cu thé ciia mach ADC ngoai s& dugc gidi thi¢u & chuong sau.
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III - NGUYEN LY HOAT PONG CUA MAY PO.

- bat cam bién khi & noi cén do.

- Cim dién ngudn cho mach ADC.

- Bat mdy tinh va chay chuong tring phdn mém.

Khi & noi ¢dn do duge hiit vao cam bién. Cam bién phat hién ra khi doc
trong thanh phédn khi di vao. K&t qua 1a & ddu ra cia cam bi€n cho ta mdt tin
hiéu dién (& ddu do st dung trong mdy do cho ra tin hiéu dién dang chuédn
dong) c6 do 1n ty 18 véi ham lugng khi doc c6 trong hdn hgp khi vao cam
bién. Tin hiéu dién nay dugc dua vao bo khuyéch dai réi sau dé dén ddu vao
ctia mach ADC. Mach ADC c6 nhiém vu bién d6i (in hiéu tuong tu thanh tin
hiéu s6. Tin hiéu s6 & ddu ra mach ADC (dang ndi ti€p) duge ghi vio may
tinh qua céng RS232. Nh chuong trinh phdn mém ta cé thé xir 1y, hién thi
két qua do, luu trit 6 liéu... S
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CHUONG III: MACH ADC

I-SG PO KHOI CUA MACH.
Mach ADC dugc thiét k& véi so d6 khéi nhu hinh vé:

In0

e—
In7

ADC
0809

Select
Start

Clock

Tin hieu

Hinh 30: So do khéi ciia mach ADC ngodi

timg khoi cua mach.

11 - CAC KHOI TRONG MACH.

1- KHOI TAO NGUON.

C6 nhiéu cich dé tao nguén nuoi cho mach:

8 bit // N
BQ ~ ...__.__’.
—7—™  GHI TKHOEN MAY
DICH RUYE TINH
A A Ar
KHOI Y L
A
KHOIL I?éféJN 15 KHOI
TAO ' TAQ -
CLOCK NGUON

Hinh trén 14 so d6 khdi clta mach ADC ngoai. Ta sé l4n lugt phén tich

+ Nguén nudi IC rong mach ¢6 thé duge tao ra tir 2 dudng tin hiéu cla
cbng RS232 (DTR, RTS), tin hiéu tir 2 chan ndy qua 2 diot dén 16i vao ciha
bd én 4p LM2936. Dong tidu thu cla vi mach ndy chi khoang 100 pA, sut
ap 1a 0,2V. So d6 mach nhu hinh vé:
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DTR > LM2936 > +5V
RTS ——— 1 L

100UE —— 100n —— —— 10uF
GND T

Hinh 31: So d6 mach tao nguén nuéi IC
Nhuoc diém clia mach tao ngudn nay 1a khong cdch li v& dién véi mdy
tinh.
Pé khic phuc nhuge diém cia mach ngudn nudi tao ra tir mdy tinh, ta
ding mach tao nguén nudi ngoai ¢6 sg d6 nhu Hinh 36.

O

o B N
>

7805

ny DC 5V

Hinh 32: So dé mach tao nguon nuoi IC (nguén ngoai).

Ngudn nudi ngoai rdt 6n dinh, cch li hoan toin vé dién vdi mdy tinh.

2 - KHOI TAO XUNG CLOCK.

TGc do truyén caa RS 232 12 1200, 2400, 4800, 9600, 19200... baud
xdc dinh trén co s& xung nhip Clock. Ta c¢6 thé tao xung déng hd bing nhiéu
céch:

*/. Tao xung Clock nhd mach dao dong RC.

So d6 mach: R

— o AN
~

C
E b » Clock
74 HC 14

Hinh 33: So dé mach tao xung nho dao dong R - C
Mach c6 wu diém la don gidn (chu ky xung T = 1/RC) nhung do én
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dinh vé t4n s6 khong cao s& anh hudng dén qué trinh truyén.

%/. Mach diing dao dong chudn thach anh phéi hgp ciing bo chia tdn dé
c6 dugc tdn sO truyén thich hop.

So d6 mach:

‘ RX Q4 —— Clock
4 M -L CK Q6

Q7
RXD Q8

RES 4081
Q13

___mﬁo_C'

Hinh 34: So dé khdi tao xung Clock cua mach ADC ngodi

Trong mach ta sir dung dén chan Reset cla vi mach 4060. Khi Q5, Q7,
Q8 c6 miic logic 1 ti€n hanh Reset lai bo d&€m 4060 dé€ c6 dugce t6c do truyén
nhu thiét k€ 13 9600 baud (T=104 ps).

Mach tao Clock nh& dao dong thach anh ¢6 do chinh xdc va én dinh
cao.

3 - THANH GHI DICH.
Ta da bi€t tin hiéu ra cia ADC 0809 1a 8 bit dit liéu song song cOn tin

higu vao mdy linh qua cdng RS232 doi hoi 12 cdc bit ndi tiép. Chinh vi vay, .

cdn ¢ bd bién ddi tir song song sang ndi ticp. VE thuc chét day 12 mot thanh
ghi dich. D& gii dugc mot tir 8 bit vao mdy tinh cin phai c6 thanh ghi dich
10 bit (1 bit Start, 8 bit di¥ liéu va 1 bit Stop). Mdi ldn phat mat tir, 8 bit dit
liéu cha tir 46 sé duge nap vao thanh ghi dich, thém vao ddu mot bit O (Start
bit) va thém vao cudi mot bit 1 (Stop bit). Ci sau mbi xung dong hd céc bit
lan lugt duge dua ra dudng day. Sau khi bit cudi cing duge gti di thanh ghi
trG 1én réng, cho phép gui ky tu tiép theo.

Trong mach str dung vi mach 4021 c6 sg d6 chan nhur hinh v&:
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—Pg Ve S
—Q8 PG __
—{p4 PS5
—p3 U
—r DS} __
—Ip1 Clock |_
—IGND P/S —

Hinh 35 So d6 chan vi mach 4021
+ Céc chén P1 + P8 la cdc chan dir liéu vao.
+ Q6, Q7, Q8 la cic chéan dif fiéu ra.
+ Clock: P4u vao xung déng ho.

+ P/S: Chan cheén dit liéu. Khi khong con dit liéu & cdc ddu vao P1+ P8

thi cdc ddu ra Q6 + Q8 ¢6 gid tri 12 gid tri ciia P/S . Ding chén nay dé tao bit
Start va Stop (s€ phén tich k§ & muc sau).

4 - KHOI TRUYEN.
Str dung Optocoubler véi so d6 chan nhu hinh v&.

1 _ 6
K LK :
3] | 4
Hinh 36: So do chdn Optocoubler
Viéc stt dung Otocoubler Iam cho mach ADC céch ly hoan toan vé dién
véi méy tinh. Diéu nay rdt ¢é ¥ nghia, n€u nhu mach ADC ¢6 su ¢ vé dién
van khong anh hurdng gi dén mdy tinh.

II\J

5 - KHOI BIEU KHIEN.

La khéi c6 vai trd quan trong trong mach. Mach ADC c¢6 hoat dong
dugc hay khong? hoat dong chinh xdc hay khong? phédn 16n do khd&i nay
quyét dinh. Khéi diéu khién c6 tac dung tao ra cic xung dé€ diéu khién hoat
dong cia ADC 0809 (xung Start, chon kénh...), hoat dong ctia thanh ghi
dich, ctia b truyén...

Khoi diéu khién c6 so d6 nhu hinh sau:
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Clock——— ]
>
I

CLK QO
EN Q1

R Q2
Q3

4081

1/2 4518

Start, P/S
| CLK Q0 — >
@G—EeN Q [~
R >
03
172 4518

Hinh 41: So d6 mach khéi diéu khién

Trong kh6i diéu khién st dung bo d€m 10 (4518). Vi mach 4518 gbém
hai bd dém 10 trong mot vo va mach logic And (4081). S¢ d6 chan va bang
trang thai cGa vi mach 4518 nhu hinh dudi:

CP,, Vdd
/cp,, MRB
QoA Q3B
Q1A Q2B
Q2A QIB
Q3A QOB
MRA /CPy
Vss CPyy

|
l_

4518

Bang trang thai cua IC 4081

CP, | CP, { MR Mode
Was H L | Couter Advendes
L I~ L | Couter Advendes
~— X L No Change
X | L No Change
- L L No Change
H | ~1| L No Change
X X H Reset

So do chan va bang sy that caa vi mach 4518
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Bang 5

BANG CAC XUNG PIEU KHIEN

NI.

DL

DL
D

L

DL

DL

Stop__

0
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6 - BO BIEN D61 TUONG TU SG - JADC (ANALOG DIGITAL CONVERTER).

Nhiém vu ctia ADC la pién d6i mét dién dp twong ty thanh tin hiéu
dang s6 dé dua vio xir Iy trong mdy tinh.
A- NGUYEN TAC HOAT Boub CcUA ADC VA CAC PHUONG PHAP
CHUYEN DO

Trudc tién tin hiéu dUOG dua t6i mach 18y miu. Mach 14y miu c6 hai
nhiém vu:

+ Ldy miu tin hi¢u tuong ty tai cac thoi diém khac nhau, cich déu nhau
vé& mit thoi gian, con goi 12 rof rdc hod vé mat thoi gian.

+ Giit bién do dién 4p tai cdc thoi diém Iy miu khong d6i trong céc
qua trinh chuyén d6i tiép theo (trong qud trinh lugng tir hod va ma hod).

Tin hiéu & ddu ra cha mach 14y miu dugc dua t6i mach lugng Ui hod dé
lam tron v6i 46 chinh xdc cao +Q/2. _

Mach lugng tir hod ti€n hanh r¢i rdc hod qud trinh tuong tu vé mit bién
d6. Nhu vay nh¢ ¢é qué trinh Iugng tr hod, mdt tin hidéu tuong tu bt ky
dugce biu dién bing 56 nguyeén ldn mic lugng tir.

Zp; = In(X,,/Q) = (X,/Q) - (AX,/Q).

Trong d6:

X,; 1a tin hiéu tvong tu tai thoi diém i.

Z,; 1a tin hiéu s tai thoi diém 1.

Q 1a mitc lugng tir hod.

AX ,;1a s6 du cho phép lugng tir hod.

Trong biéu thic trén ta thdy két qua chi [y phdn nguyén, phdn du con
lai chinh 13 sai s6 lugng tir hod. Vay qua trinh lugng tlr hod chinh 14 qua
trinh 1am tron s6. _

Lugng & hod lam viéc theo quy tic so sdnh tin hiéu cfin chuyén ddi
dugc so sdnh vdi mot loai cdc don vi chuén Q.

Sau mach lugng tir hod 12 mach ma hod. Trong mach ma ho4 tin hiéu d&
dugc lugng tir hod duge sdp x€p theo mot quy luat nhat dinh phu thude vao -
loai mé yéu cdu trén ddu ra ctia bd chuyén ddi. Trong mot s6 bd chuyén d6i
AD, qu4 trinh lugng tir hod va ma hod x4y ra dong thdi khong thé téch riéng
hai qua trinh dé.

B - PHAN LOAI CAC PHUONG PHAP CHUYEN DOI AD.

C6 nhiu cich dé phan loai ADC. Thong thuong phan loai theo qud
trinh chuyén ddi vé mit thoi gian vi né cho phép phén dodn mot cach khai
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quét t6¢ 4 chuyén déi. Theo cich nay ngudi ta phan ra 4 loai chuyén d6i
AD.

+ Bién déi song song: Trong phuong phdp nay tin hi¢u cing mot lic
dugc so sdnh vé6i nhiéu gia tri chudn. Do d6 céc bit duge xdc dinh dong thoi
va dua dén d4u ra.

+ Bi&n d6i n6i tiép theo ma dém: Qua tiinh chuyén déi dién ra ndi tiép
timg budc theo quy luat clia ma dém. Két qua chuyén déi duge xdc dinh
bing cich d&€m s6 lugng gi tri chufén c6 thé chita dugce trong gid tri tin hiéu
tvong W cdn chuyén déi.

+ Bién ddi néi ti€p theo ma nhi phan: Trong phuong phédp nay qud trinh
so sanh dugc thuc hién ting budc theo quy ludt mé nhi phan. Do dé6 cdc bit
duoc xdc dinh 1an luot tir bit ¢6 trong s6 16n nhdt dén bit c6 trong s6 nhod
nhét.

+ Bién d6i song song ndi ti€p két hop: Trong phucng phap nay qua mbi
budc so sdnh c thé xac dinh dugc 16i thiéu hai bit ddng thoi.

Trong gidi han dé tai ta khong xét cu thé cac phuong phap chuyén ddi
ma chi luva chon va tim hiéu vi mach ADC 0809.

C - VI MACH CHUYEN D31 TUONG TU - SO ADC 0809.
ADC 0809 1a vi mach chuyén déi tuong ty s6. C6 thanh ghi dém &

trong va thanh chét s6 lieu & ddu ra. Vi mach c6 t6c do chuyén ddi cao, do

chinh xdc cao, phu thudc vao nhiét do 61 thiéu bao dam lam viéc vai do
chinh xdc cao trong thoi gian dai va tiéu thu nang lugng (5i thiéu.

* Céc dac diém chinh ctia ADC 0809.

+ Do phan gidi: ADC 0809 ¢6 8 bit dif liéu nén tin hiéu dugc chia thanh
255 mic.

+ Thoi gian chuyén déi 1a 100ps.

+ Nguén cung cép don cuc la +5V DC.

+ Dé dang giao dién véi Vi xir 1§ hay hoat dong doc 1ap.

+ B0 don keénh véi logic diéu khién c6 chot.

+ Tin hiéu ra phit hgp véi chi tiéu mic dp TTL.

+ Dai dién dp ddu vao tir 0 + 5V

+ Khong cén chinh zero hay ddy thang.

+ Cong sudt tiéu thu 15mW,

+ Pdu ra 3 trang thdi c6 chot

+ Sai s6: Cdc chuyén déi tuong tu - s6 ludn c6 mot sai sG lugng tit. Tuy
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timg loai ADC sai s6 nay c6 thé 12 1 hoac 1/2 don vi (bac gid tri). ADC 0809
cd sai s0 1/2 nén sai sO cua né6 la = 0,2%.

+ Do chinh xdc cia phép do: Sai s8 lugng tir chia ADC khong déi theo
mifc tin hiéu vio. Do vay sai s6 twong d6i cha phép do ting theo nghich dao
ctia mitic tin hiéu vio. D& giam sai s& tuong d6i cha phép do cn phai chon
gidi lam viéc gin véi gia tri cyc dai cia ADC.

So dé chan cta vi mach ADC 0809 nhu hinh duéi:

—11In3 In2 —
—Ind Inl |—
— In5 In0 —
~—Inb6 ChH—
—i In7 B|—
— Start Al—
—EQC ALE —
—123 2
—{ OE 22—
— CLOCK 23—
— Vee 24—
— REF+ 28—
— GND REF- —
_ 27 26—

Hinh 37: So do chdn vi mach ADC 0809

ADC 0809 dugc ché tao véi mot bd bién ddi tuong tr - G, bd don 8
kénh va mot b vi xur 1y logic.

- BO bién déi ADC 0809 sir dung k¥ thuat bién ddi lién i€p. Day Ia
phdn quan trong nhét cla vi mach. Bo bién d6i dugc thiét ké dé cé 1hé bién
d8i nhanh, chinh xdc trong mot gidi nhiét 4o rong. Bo bién déi duge chia ra
lam 3 phén chinh:

+ Mach dién trd 256 R.

+ Thanh ghi x4p xi lién ti€p.

+ B0 so sdnh lién tiép.

- Bo don kénh: Day 1a mot bo dén kénh tin hiéu tuong tu c6 & kénh ddu
vao. Mot kénh duge chon 1am viéc nhd t6 hop logic ddu vao dia chi A, B,C.
Dia chi dugc chdt vao bo gidi ma khi tin hiéu cho phép chét dia chi (ALE)
chuyén tir miic thdp sang muc cao.

Bang dudi day chi ra trang thdi cdc dudng dia chi vao dé chon mot kénh
tuong (.
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* Nguyén ly lam viéc:

ADC 0809 12 mot bd chuyén dbi AD 8 bit c6 8 ddu vao Analog. Mdi
18n chuyén d6i né chi chuyén déi mot ddu Analog. Viéc chon mot kénh 1am
viéc nhd cic dudng dia chi (A, B, C) va tin hiéu ALE (Address Latch
Enable). Khi ALE c6 sudn 1én thi cdc tin hiéu dia chi s&€ dugc chot lai, va
ddu vao Analog tuong ting s€ ludn dugce chon. Gia sir khi A=0, B=1, C=1 thi
kénh In3 s& duge chon [am viéc. Mot kénh duge chon thi né ¢ trang thai sén
sang 1dm viéc. Xung Start & mic cao bét ddu kich hoat qud trinh bign ddi.
Sau mot khoang thoi gian (c@ 100us) ADC phdt ra xung EOC (End Of
Conversion) dé bdo qud trinh chuyén déi da két thic. K&t qua clia qua trinh
chuyén déi dugc chét lai cho dén khi OE (Output Enable) 1én miic High thi
$0 liéu mGi duge dua ra Bus. N€u khong c6 tin hiéu OE thi & ddu ra cia
ADC c6 trd khéng cao. Nhu vay, mot chu ki bién déi di dugc hoan thanh.
Céc chu ky ti€p theo (doi vdi cac kénh khéc) ciing xay ra tuong tu.

III - NGUYEN LY HOAT PONG, SO PO CHI TH{T MACH ADC
NGOAL

1- NGUYEN LY HOAT BONG CUA MACH ADC.

Tin hiéu dién O ddu ra cam bién dugc dua dén cdc ddu vao cia ADC
0809. Nhg cdc duong dia chi (A, B, C) va tin hiéu ALE (Address Latch
Enable) ta c6 thé chon 1 trong 8 kénh 1am viéc. Khi ALE c6 sudn 1én thi cdc
tin hiéu dia chi s& dugc chot lai, va ddu vao Analog tuong dng sé& luon dugc
chon. Cung thoi gian xufit hién xung ALE, xung Start & mifc cao dé€ bt ddu
kich hoat qué trinh bién déi (START va ALE n6i v6i nhau). Sau mot khodng
thoi gian bién d6i (c& 100us) ADC phét ra xung EOC (End Of Conversion)
dé bio qud trinh chuyén d6i da két thic. K&t qua chia qué trinh chuyén déi
dugc chot lai cho d&n khi OE (Output Enable) 1én mic High thi s6 liéu méi
dugc dua ra Bus. N&u khong cé tin hiéu OE thi & ddu ra cia ADC ¢6 trd
khdng cao. Céc bit dit liéu song song & trén Bus dif lidu dugc dua dén ddu
vao cla thanh ghi dich. Cit sau méi xung d6ng hé mot bit dif kiéu & ddu vao

69



thanh ghi dich dugc dua ra ddu ra Q8. P4u tién 12 bit 0 sau d6 dén bitl..., bit
7 14n lugt dugc dua ra. Pén xung thit 8 v thit 9 clia mdi chu ky bién déi
(mot chu ki ¢6 10 xung nhu & bang céc xung diéu khién) & ddu vao thanh
ghi dich khong c6 céc bit dii liéu, ddu ra thanh ghi dich ldc nay cé gia tri cua
D/S (gid tri 0). Bit § xung thit 8 twong ¥ng vdi bit stop. Con bit § xung thit 9
tuong dng véi bit start cia byte sau.. Nhu vay, mdt byte tin hiéu & dau ra
thanh ghi dich bao gom 10 bit (1 bit start, 8 bit dit liéu, 1 bit stop). Dit liéu
nay qua Optocoubler va vao mdy tinh qua c6ng RS232. Trong mdy, nhd
chuong trinh phan mém, dit li¢u duge xit 1§, luu trit va hién thi.
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I- SO PO KHOI

PHAN il

PHAN MEM CHO MAY PO
CHUONG I: CHUONG TRINH
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11- MO PUN NHAN SO LIEU

1- NHAN SO LIEU

Trong chuong trinh ta sit dung thuat todn hoi vong c6 nghia la nhan s6
liéu-xir 1y-nhén s6 ligu.

Trong mach phdn ciing thiét 1ap t6c do truyén 19200 Hz. St dung 8
kénh dit lidu va 2 kénh kiém tra. Trong mot kénh truyén cin 8 bit dit lieu va
1 bit start, 1 bit stop. Tir d6 ta c6 nhiing tham s& nhu sau:

+ S6 bit/méu 13 10

+ S8 kénh mach ia 8 kénh

+ S6 bit gui t6i mdy tinh 1a: 19200 baud

+ SO miu gui t6i mdy tinh 1a: 19200 miu/s

III - MO PUN XU LY KET QUA PO.
1- MOT VAI KHAI NIEM VE XU LY TIN HIEU SO.

A - KHAI NIEM VE PHEP LQC

Phép loc 1a chan hoan toan hay dén mét mic 4 nao ddy, ngan can hay
cho qua m¢ét céi gi dé.

Mot bo loc dat trong dudng di 1a chét 16ng 13 d€ chian mot chit 1ong nao
d6 bi coi 1a tap chét ndm trong ch4t 1ong.

Néu nhu tin hiéu vao x(t) cho dudi dang rdi rac tic 1a x,(kT) thi ta sur
dung bd loc s6 (hinh 38).

Khi mbi mot gia tri x, dua vao b loc s& xay ra su tinh gid tri cha tin
hiéu ra y, (kT).

Angorit tinh ¢6 thé khdc nhau, sau qud trinh tinh & ddu ra xudt hién tin
hi¢u y,(kT) (hinh 39).

Ciing 1a m{t d&y cac gia tri ciing vdi khoang cdch T, gidng nhu d6i vai
xk(kT‘)‘ x(3T

© =Ty ‘
|| |
y3T
y(kt} ¥(2T
| ’ |
N TI2T 3T L
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Ta hiy xét tin hiéu vao bd loc s6

| khik=0
xﬁ(kT)={(} khi k = 0

va & ddu ra cia bO loc sO s€ nhdn
dugc tin hiéu ¢6 dang mot day céc s x(ko
véi chu ky T.

Ciing gidng d6i véi loc tuong v,

. N s s e s o T 2T t
Tin hiéu ra h(t) nay goi la dip ung
xung cia bo loc s6 (hinh ....). y(kt) WD y@1)
Khic véi ddp tng xung cla L1
mach tuong tu ddp tng h(kT) la ham o T oT t
thit nguyén.
Hinh 39

Gia str ¢ dau vao 1a x, (kT): x(0), x(T), x(2T),...
- Dudéi su tic dong x(0) s€ xudt hién h(kT) nhan véi x(0).
- Khi & ddu vao x(T) & ddu ra h(kT) nhan véi x(T) va dich vé bén phai
moét quang T .v.v...
- Két qua & ddu ra ta nhan duge day y(uT) ta co:
y(0) = h(0).x(0)
y(T) = h(T).x(0)+h(0).x(T)
yQ2T) = hQ2T).x(0) + h(T).x(T) + h(0)x2T)

n

y(nT)= i:x(kT).h(nT —kT)= Z x(nT — k1Y KT ()
¥=0

k=0

Nhu vay, tin hi¢u ra duge xdc dinh nhu [a nhan chap ca tin hi¢u vao
x(t) vGi dip ¥ng xung h(t).

Cong thic trén chinh 14 angorit cla phép loc 3.

Néu ddp tng xung cia b loc duge mo ta 1a mot ddy véi mot sO hitu
han cdc s& hang thi bo loc ¢6 thé thuc hién dudi dang mot so d6 khéi. O day
T la thoi gian ré. Thudng phén tir chita thoi gian & T dugc ki hidu 1a Z .
Céc ddp ing xung tuong tng la: h(0), h(T), h(2T),.... H(NT)
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x(kT)

x(kT)

x(kT-T)

x(KT-2T)

Pay khong phai 13 mach dién cta lgc s6 ma 1a bidu dién d6 thi ctia
angorit ctia loc s6 d6. N6 chi ra thit tu cdc phép tinh s6 hoc phai thuc hién
khi xtr 1§ tin hiéu s6. MOt b0 loc nhu vay goi 1a bd loc khong dé quy.

Trong angorit nay sé d& dang tinh néu biét trudc dap Gng xung cia bo
loc h(t). D€ thuc hién thuc € angdrit nay h(t) cn phai chita mOt lugng hitu
han cdc thanh phdn nhung ching gidm nhanh theo d¢ ldn, c¢6 thé han ché
thanh phdn béng cach bo qua nhiing thanh phén nho.

* Loc s6 dung phép bién d6i z

Chidng ta dé cp (Gi viéc phan tich mot qua trinh trong loc s6 bing
phuong phép st dung bién ddi z.

Xéc dinh thong s6 cua b loc sO tuong ty nhu ham truyén dat k(P) cua
mot mach dién. Ta st dung phép bién d6i z d6i véi dap dng xung h(kT) clia
bo loc s0.

H(z)= Y WkT)z* (¥)

Ham H(z) - Goi 1a ham hé thdng ciia b loc.

Theo bién déi & trén (*) thi tin hiéu ra & bd loc bang tich phan chap cia
tin hi¢u vao va ddp dng xung cia nd. Ta tng dung bién ddi z cho biéu thiic
dy ta ¢0 Y (z)=X(z). H(z).

Nhu vay, ham hé thong H(z) dong vai trd [a ham truyén dat céia mot bo
loc s6.

b - Ung dung trong dé tai

Hé théng do dugc ghép ndi vdi mdy tinh cho phép truyén truc i€p cac
sO liéu do trong d6 cb ca dudng cong ap sudt, luc hodc dién 4p sang may
tinh, bang cdch d6 ta c¢6 duge mot qud trinh x¥ 1§ lién tuc tir ddu cam bién
dén két qua hién thi trén man hinh hodc in ra may in. So vdi phuong phap xir
Iy gidn ti€p thi cdch nay cho két qua nhanh hon, dd chinh xdc va do tin cay
cao hon.
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Viéc xit 1§ s6 licu duge thyc hién nhd cdc chuong trinh viét bing ngon
ngit PASCAL, so vdi viée xir Iy s liéu bang phén cdng thi phuong phédp nay
linh hoat hon rét nhiéu, c6 thé thay ddi cdc bo loc s6 mot cdch nhanh chéng.
Ngiy nay, véi nhitng mdy tinh t6c d6 cao thi nhuge diém xir I§ cham da
dugc khic phuc c6 thé xay dung hé thong do & ca ch€ do ON LINE.

Pé tin hiéu nhan dugc st véi tin hidu thuc ta cdn tang 14n s 14y miuy,
sau d6 14y trung binh cta tin hiéu ¢6. Nghia 1 ta 14y nhiéu miu, sau d6 14y
trung binh cla cdc miu nay. Do d6 ting tdn s6 14y miu ta s& cé duge do
chinh x4c cao hon. Tuy nhién 14n s6 14y miu chi c6 thé ting dén mitc ndo do
bdi né phu thudc vao mach phin cing.

Xét cong viéc xur Iy sO lieu do ddi vdi tin hiéu do nglu nhién, viéc xit 1y
trén mot I4n do. Khi d6 ¢6 thé sit dung phuong phdp 14y binh quan sau mot
s6 14n 14y miu. Tuy thudc vio cdch 14y binh quin ma c6 th€ phan biét ba
cich sau:

- Ldy binh quan don gian: Tir cong thitc tinh trung binh cta n miu :

X=13" x() tabién ddi thanh X= 3 L1x) (14)
n

i=1 i=1
Nghia Ia ta dd st dung thuat todn : X(n):zX(n-l)+lx(i) néi mot cach
H

khdc la n gid tri cdn dugce tinh trung binh dugc nhan véi 1/n 161 cong lai.,
két qua trung binh nhan dugc sau khi cong di n miu dinh trude.

- L4y binh quén lién tyc :

Tir cong thic tinh trung binh

X(n>=%z x(0)

ta bién ddi nhu sau: X(n)———i x(r)+4 x(n).

n n-
Nghia Ia ta da sir dung thut toén :

x(n) X

X(n): —X(n | ek (15)

NG6i mgt cdch khéc 1a gid tri trung binh cta n miu duge tinh tr gia tri
trung binh clia n-1 mu trude. Véi cdch nay ta c6 thé dimg & bat ki véi n
bing bao nhiéu ciling dugc gid tri trung binh ciia n mdu do.

- L4y binh quan Exponencialis: Dyra vao cOng thifc sau:
X(n)=%.x(n) +(1- %)X(n -1

Nghia 14 trung binh clia n méu chinh 13 trung binh clia n-1 méu trude
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d6 sau khi thay 1/K gid tri cha n6 bing 1/K cia méu thit n.
Vi K khd 16n c6 thé tinh trung binh cia n miu theo cong thitc sau:
n-i

X@=Y = ¢ g X (16)

: n-i
Trong cong thic trong s6 € 5 dGi v6i méu do cubi cing 1a 1, va
gidm exponecialis d6i véi cdc miu cang vé trude. |
Vi cach 14y trung binh nbu nhu cong thie (16) chinh 1a ching ta da
thuc hién bod loc s6 loai bd tdn s6 cao, trong d6 K 14 hdng so thdi gian cha bod
loc.

Ngoai ra dé€ 1am tron dudng cong c6 thé sir dung phuong thiic md rong
nhu sau: Ly ra n méu sau dé loai bd mot miu cuc dai va mot miu cuc tiéu
con lai n-2 méu st dung mot trong ba cong [dy binh quéan & trén. Chuong
trinh lam tron dudng cong trong dé thi nay da sir dung cong thic (15) vdi
n=8.

Pé 14y tich phan xdc dinh cia dudng cong trong khoang tir tl dén t2,
ciing chinh 1a tinh dién tich giGi han boi dudng cong, truc hoanh va hai
duong gidi han d6. Nhu vay sau khi da 1di rac hod ta c6 thé dung cong thic
gan ding sau:

Zx(@)+x(i-1)

5=3

i=n

At

Trong d6: At - thoi gian tdy miu.
n=tl /AL
m=12/At

Doi véi s6 ligu do 1a tap hop cdc gid ui cia mot dSi tugng do x(i), thi
vi¢c xir 1y théng ke c6 thé ding cdc cong thirc sau dé€ c6 thé dénh gia két qua
do:

Gia tri trung binh: TB=12"“ x(7)
L

Gia tr1 cuc dai: Max=cuc dai (x(i));
Gid tri cuc tifu  Min=cuc tiéu (x(1));

Sai léch quan phuong E= JﬁZ(x(i) - 1BY’

2 - Quy déi dai lugng do.
Giai do cua tin hi¢u 1a ndng d¢ phdn nghin cta khi cin do (Y 1->Y?2),
81



qua cc khau bién ddi, khau nhén so li¢u ta c6 gidi cda dai lugng do la
(x1—>x2) ta c6 phuong trinh quy d6i nhu sau:
y= 2200, xO2-4D, )

x2-xl x2—xl
Trong dé v6i kénh do khi CO

+ y2=100 ppm

+yi=0 ppm

+x1=0.88V

+x2=48 V

nodo:= M—nhansl[chanel] _0388(100-0) +0

4.8-0.88 48-0.388

IV - MO BPUN LUU TRU, IN SO LIEU

1 - Ghi s6 liéu vao file

Day chinh 1a diém manh clia médy do so véi cdc loai mdy do thong
thudng (khong ghép noi véi mdy tinh). SO liéu nhan tir Card phéin ciing sau
khi dugc xir 1y duge luu trit vao mot file . Trong file fvu it s6 lid¢u, ngoai dit
litu duge luu trit con ¢ thé luu trit cdc thong tin khdc nhu gio, phit, giay,
ngay thdng nam lic bit ddu ghi file. S6 liéu dugce ghi tudn ty vao file - ¢6
kiéu Text.

2 - Poc s0 liéu tir file

Sau khi s& liéu do dugc ghi lai dudi mot tén file. Cdu tric cua [file dix
liéu 3 dong trén cling cia file 12 dong tiéu dé ghi en thiét bi, két qua , ngay,
thang, nam... Sau do6 Ia s& liéu do.Trong chuong trinh ta ¢6 thé md file s&
licu va doc ra theo nguyén (c tudn ty vao trude doc trude sau do hién thi sé
liéu trén man hinh. Do quy dinh néng 40 t6i da clia cdc khi clia cdc chat khi.

3 - In s0 liéu tir file

S6 liéu ghi dudi dang file kiéu text ta ¢4 thé doc file nay va in dong tiéu
dé ra sau d6 ddy lan lugt s& liéu in. Trong qud trinh in mdy tinh chi doc s6
liéu tir file, khong thuc hién viéc khac. Ngoai tién ich in file trong chuong
trinh ta c6 thé dung trinh tién ich NC dé in ( Cul+F9).

Ngoai ra khi cAn quan sit két qua dudi dang d6 thi mo ta toan bd qué
trinh do trong 1 file va xdc dinh gi4 tri 16n nhat, nho nhét, gia tri trung binh
cta dai luong do ta st dung phdn mém xi 1y s6 liéu Matlab 5.3 dé xir Iy ta
s€ c6 dugc dang biéu do sau:
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CHUONG II - HUONG DAN SU DUNG CHUONG TRINH

Chuong trinh duge dich ra file Maydo.exe dé ngudi sir dung khong cin
phai thuc hién nhing thao tic phic tap v6i may do ta thém vao trong file
autoxec.bat ctia mdy tinh dong: " CADETAI \Maydo.exe ". Khi d6 chi cén
bat nguén may tinh va ngudn cla ddu do thi mdy do bit ddu hoat dong.

Chuong trinh hién thi trén man hinh nhitng thong tin trg gidp nguoi
thao tac d& dang sir dung mdy hon. Trén man hinh hién thi s6 liéu thu duge,
tir ddu do ca dang dé thi va dang sG liéu, cdc niit thao tic déu ¢6 dinh nghia
bén canh. Ngoai ra trén man hinh cdn hién thi thoi gian thuc, ngay thdng va
nhitng thong s& nay dugc ghi vao file. Thoi gian 14y 13 (hdi gian cia hé
thong do d6 khi hién thi sai léch vdi thuc € thi chi cdn chinh dong hé cia

‘hé théng bing cich & d4u nhic ctia Dos ta gd lénh Time sau d6 diéu chinh
déng hé cta hé théng chinh xdc

Chuong trinh st dung ch€ do do hoa cua Pascal hd tr¢ nguoi sir dung
v6i nhitng thao tic don gian cho phép st dung chudt hodc ban phim dé lua
chon cdc tinh nang cua mdy do. Khai ddng chuong trinh s€ ¢6 man hinh |

Trong do6:

- Phia trén 1a dong tiéu dé ghi kénh ghép ndi va tén cia dai luong cén
do.

- Hién thi gid, phdt, gidy hién thoi & phia trén bén trdi, phia rén bén
phai hién thi ngdy, thdng, nam hién thoi.

- Cira sd mau xanh Cyan la not hién thi do thi cha dai lugng cin do, db
thi cia dai lugng cn do thuc chét 13 tap hop cac diém n6i lién vdi nhau. Cic
diém nay dugc quy déi 1ir s& lidu nhan tir Card AD.

- Clra s6 hién thi du6i dang con sG bén canh d6 I don vi cta dai luong
cin do.

- Menu bao gém cdc niit néi ta c6 thé dung chuot kich hoic st dung
phim cdc nit ndy gém phdn mau do ¢6 nghia 12 phim tit con mau den i
chi thich cla nit d6:

+ Nut ESC khi ta bam phim ESC hoac kich chudt vao niit ndy sé thodt
khoi chuong trinh.

+ Nut F2 khi ta bdm F2 hodac kich chudt vao nidt nay s€ hién ra cau hoi:
"Ten file" ta gd tén file vao (chid ¥ tén file theo chudn 1én file ctia Dos). Néu
g0 tén file c6 su nhin 14n thi ding phim Backspace dé xo4 di sau d6 go lai
sau d6 bdm phim Enter s& c6 dong chit *’Dang ghi so lieu”’ va so licu duge
tu dong ghi vao file & thuy muc Data. S6 li¢u ghi vo file 1a sG li¢u da dugc
xur 1y.
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+ Niit F3 khi ta bdm F3 hoic kich chudt vao nit nay s€ hién ra céu
hoi: “*Ten file”” ta gd tén file ma ta di ghi ton tai trong thu myc Data sau dé
b&m phim ENTER s6 liéu trong file s& dugc hién thi trén man hinh

+ Nit P khi ta bdm P hoic kich chudt vao nidt nay s€ hién ra cau hoi:
“*Ten file”’ ta g6 tén file cdn in. N€u mdy in khong c6 16i thi s6 liéu s& duge
in ra sau khi ta bdm phim ENTER. Cdu triic cha trang in dudi dang vin ban
c6 dong tiéu dé ghi tén thi€t bi do, tén loai khi do, ngay, thing, nam khi thyc
hién viéc do sau s& ghi gi0, phit, gidy va turong ting vGi nd la s6 liéu do da
quy déi ra néng d0 phdn nghin cla loai khi do. C4u triic cia Ban in bao
gém phén dé muc va sau dé 1a 2 cot mot cot hién thi thoi gian khi ta do khi
cdn mot cdt ma cidc dong tuong ting vdi thoi gian do 1a gid tri s6 liéu do
duge. Sau khi xir 1y ta doc s liéu vao file va khi ta in s§ liéu ta lai xt Iy tiép
dé két qua in vdi nhitng gia tri trung binh cla cdc miu da xu 1y s& liéu in ra
gidy voi s6 lugng vira phai ma ta vin c6 thé ddnh gia két qua do mot cach
trung thuc nhat.

+ Niit tir 1 dén 8 khi ta bdm vao phim n&o trén ban phim tir 1 dén 8 sé
tuong tGng vdi kénh ta cdn hién thi

+ Nut K khi ta bdim phim K thi man hinh thay d6i nhy man hinh 2

Trén man hinh bao gém 8 ctra sé tuong ting vdi cAc kénh (rén cira s6
hién thi s liéu cdc kénh dbng thoi. Phia bén dudi céc cira s& ghi kénh s0,
loai ddu do khi nao thi ta néi vao kénh d6. Do trong chuong trinh ta dinh
nghia trude cdc kénh tir I dén 8 tha tv do loai khi gi vi vay viéc lap ddng ddu
do vao kénh ta di dinh nghia la rdt quan trong boi n€u ta lap sai ddu thi két
qua hién thi trén man hinh va két qua in s& hién thi khong ding loai khi ta
cin do. Dé c6 thé 14ap chinh xdc ddu do ta quan sit 'én man hinh bdi man
hinh hién thi t4t cA cdc kénh cha mdy do. Gia sir ta lap ddu do khi C0 thi ta
phai 1ap vao kénh s6 1 néu lap sai thi sG liéu cha kénh | s& khong thay ddi
ma né sé chi la 0 bdi nhiing kénh khong ding ta ndi dat dé khong anh hudng
tGi kénh khéc.

Khi muén ghi dit liéu clia c& 8 kénh do ta bdm phim F2 khi d6 trén man
hinh s& hién thi thong bdo (én file chifa dit liéu ma 1a khong cdn go (én [ile,
khi két thiic qua trinh ghi ta bdm phim Enter dé két théc va file so lieu d6
duge déng lai. Khi ta mudn ghi dif liéu ti€p ta bdm phim F2 khi nay #n file
dit lieu tu dong thay déi dé khong tring véi cac [ile dit licu di c6.

- Khi ta ding phim tir | dén 8 hodc kich vao cira sd thi kénh do s€ hién
thi nhu man hinh 1.

Yéu cdu d6i voi nguoi str dung: do dic diém may do ¢6 tinh ty dong vi
vay ngudi st dung khong doi hoi ngudi st dung cdn phai thuc hién nhiing
thao tac phitic tap ma chi cdn 13p céc ddu do vao mdy, bat ngudn dién cho
mdy tinh va ddu do khi may bat ddu hoat dong s& c6 thong bdo hudng din

85



1X:13:00

Scart IE:1f 4%
Sauinmg data
cntp@wudatasng .ci

3

13/35/72000

ENH 8

B T .




K

10:13:44 11/10,1999




KET QUA THI NGHIEM MOl QUAN HE GIUA CHIEU
DAI DAY ANH HUGNG TOI KET QUA PO

K&t qua thit nghiém anh hudng ctia day din dén két qua do ctia mdy do khi
- Noi thir nghiém: Phong Thi nghiém Céng trinh Trudng DH Giao thong
van tai
- Thoi gian thir nghi¢m tir ngay 20/3/200.
- Mo ta qu4 trinh thir nghiém:
+ Dat ddu do trong hop nhya kin, ddu day din ra ngoai dai 2,8 m (sit dung
day din 1a cap dong truc cé dién trds ...../ m).
+ Budc 1: Tién hanh do va ghi lai két qua ta dugc bidu d6 nhu hinh sau:
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Nhan xét vé két qua do: Bidu d6 dugc phong to dé ta c6 thé qua sat, trong
qué trinh do nong do khi dao dong trong khoang tir 25,85 dén 26,45 PPM
va ¢6 xu hudng giam xudng ( do khi bi thodt ddn ra ngoai ).

Sau d6 ta duang ddu ndi cho day dai 5,6 m va tién hanh do ta ¢6 biéu dé sau:
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KET QUA PO THUC TE NGOAI HIEN TRUONG

e Do tai nga 3 voi phuc
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KET LUAN VA KIEN NGH|

Qua thdi gian dai nghién ciu ldp dat va thir nghiém chiing toi da hoan
thanh dé tai " Nghién citu thiét k€ va lip may do khi doc" va ldp duge mdy do.
Mac dii dé tai da hoan thanh xong khong thé khong c6 nhiing han ché. Tuy
vay chung toi cling manh dan dua ra mot vai kién nghi sau:

1. Dy dn vé phat trién Giao thong vén (i cdn dugc xem xét song song vdi
viéc danh gia tic dong dén moi trudng ngay & giai doan phéc thao dé ¢6 trude
nhiing két luan cdn thiét va lva chon nhitng bién phdp bao vé moi trudmg thich
hap.

2. Cac bién phip bao vé moi trudng lién quan dén GTVT cén thyc hién:

- Phé cap kién thiic vé moi trudng cho ciac cha phuong tién bing céch
hanh tai liéu hudng din sit dung xe theo quan diém bao v& mdi tudng va phéd
bién tai lieu d6 wrong céc [Gp ddo tao 14i xe, 16p thi cdp bing l4i xe...

- D& ra c4c tiéu chudn vé& d0 doc khi xa phuong tién giao thong van 1ai,
do khoi cua xe sir dung nguyén liéu diezen, do On cita xe chay trong thanh
phd.

- C6 nhiéu trung tam ki€ém dinh thudong xuyén kiém tra tinh trang ky
thuat va an toan cua acc phuong tién GTVT.

3. Céc muc tiéu cdn phai dat tdi trong tuong lai cta hé thong GTVT
thanh phd theo quan diém bao vé mot tudng la:

- Xay dung chién Jugc phdt wién GTDT thich hgp, lua chon mé hinh
GTDT trong twong lai bao gém viéc lva chon phuong dn PTVT va 1ap du 4n vé
céc tuyén giao thong va cdc du 4n quy hoach do thi.

- Xay dung duge né nép sir dung, bao dudng quan 1y xe theo quan di€m
bao vé moi trudng.

- Tién t6i sir dung cdc loai nang lugng it gay 0 nhiém va cdc dang ning
luong hoan toan sach trong GTVT thanh phd.
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PHU LUC 1
CHUONG TRINH

unit Mouse;
interface
uses dos;
Procedure mouseactive;
function Clickmouse:Boolean;
function Getxm(var xm:integer) :integer;
function Getym(var ym:integer) :integer;
Procedure tecadomouse{var X,y:integer):
procedure showmouse;
procedure hidemouse;
var reg:registers;
implementation
procedure showmouse;
begin
asm
mov ax, 01
int 33h
end
end;
procedure hidemouse;
begin
asm
mov ax, 02
int 33h
end

end;

Procedure mouseactive;
Begin
reg.ax:=s0;
intr($33, reqg);

End;
Function Clickmouse:Boclean;
Begin

reg.ax:=503;

intr ($33, req);

if reg.bx=1 then ClickMouse:=True else

ClickMouse:=False;

End;
Function Getxm{var xm:integer):integer:;
Begin

reg.ax:=$03;

intr($33, reqg);

Xm:=reqg.cx ;

if (reg.bx =1) then getxm:=xm ;
End;
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Function Getym(var ym:integer) :integer;

Begin
reg.ax:=503;
intr($33, reqg):
ym:=reqg.dx ;
getym:=ym;
if (reg.bx =1) then getym:=ym ;
End;
Procedure toadomouse{var X,y:integer);
Begin
reg.ax:=503;
intr($33, reqg);
Xi=reg.cx ;
yi=reqg.dx;
End;
End,.

Unit Menukenh;
interface
Uses graph,mouse;
Procedure
barcolor({xl,yl,x2,y2,kieuto,mauto:integer);
Procedure wvecuaso (cl,bl,c2,b2,mt,md,mn,v:integer):;
Procedure khoitactext;
Procedure khoitaomenu;
Procedure hienthitoadomouse;
implementation
{*****************}
Procedure
barcolor (x1,yl,x2,v2, kieuto,mauto:integer);
Begin
setfillstyle{kieuto, mauto);
bar(x1l,vyl,x2,y2);
End;
{*****************}
Procedure vecuaso (cl,bl,c2,b2,mt,md,mn,v:integer);
var i:integer;
Begin
For i:= 1 to v do
begin )
setcolor (mt);
line(cl+i,bl+i,c2-i,bl+i);
line{cl+i, bl+i,cl+i,b2-1);
setcolor (md) ;
line{cl+i,b2-1,c2~-1,b2-1i);
line{c2-i,b2-1i,c2-i,bl+i);
end;
setfillstyle({l,mn);
bar{cl+v,bl+v,c2-v,b2-v);
End;

[*****************}
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Procedure khoitaotext;
Begin
SetTextStyle (DefaultFont, HorizDir, 0);
setcolor (red);
outtextxy (6, getmaxy-15, 'ESC') ;
setcolor (black}:
outtextxy (34, getmaxy-15, 'thoat'};
setcolor (red):;
outtextxy (97, getmaxy-15, 'F2'};
setcolor (black);
outtextxy (117, getmaxy-15, 'Ghi'");
setcolor (red) ;
outtextxy {165, getmaxy-15, '"F3"});
setcolori{black};
outtextxy (185, getmaxy—-15, "Xem SL");
setcolor(red) ;
outtextxy (255, getmaxy-15,'P");
setcoloriblack): )
outtextxy (265, getmaxy-15, "In SL");
setcolor {(blue);
outtextxy (330, getmaxy-15,'8"'};
setcolor{red};
outtextxy (342, getmaxy~15, "K");
setcolor (black):
outtextxy (350, getmaxy-15, 'enh');
setcolor{red);
outtextxy (395, getmaxy-15,"'1");
outtextxy (425, getmaxy-15,'2"'):
outtextxy (455, getmaxy~15,'3");
outtextxy (485, getmaxy-15,74");
outtextxy (515, getmaxy-15,'5"');
outtextxy (545, getmaxy-15,'6"');
outtextxy (575, getmaxy-15,"'7");
outtextxy (605, getmaxy-15,'8"}):
End;
{*****************}
preocedure khoitaomenu;
var i:integer;
Begin
setcolor({7);
for i:=getmaxy downto getmaxy-25 do
line(0,1i,getmaxx,i);
setcolor(15);
for i:=getmaxy-25 downto getmaxy-26 do
line (0, i, getmaxx,i):; '
begin
vecuaso (3, getmaxy-22, 75, getmaxy-
4,15,8,7,3);
vecuaso (80, getmaxy-22, 150, getmaxy-
4,15,8,7,3);
vecuaso (155, getmaxy-22,235, getmaxy-
4,15,8,7,3);
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vecuaso {240, getmaxy-22, 310, getmaxy-
4,15,8,7,3);
vecuaso {315, getmaxy—-22, 385, getmaxy-
4,15,8,7,3); .
vecuaso (390, getmaxy-22, 410, getmaxy-
4,15,8,7,3);
vecuaso {420, getmaxy-22, 440, getmaxy-
4,15,8,7,3);:
vecuaso (450, getmaxy-22, 470, getmaxy-
4,15,8,7,3);
vecuaso (480, getmaxy-22, 500, getmaxy-
4,15,8,7,3);
vecuaso (510, getmaxy-22, 530, getmaxy-
4,15,8,7,3): _
vecuaso (540, getmaxy-22, 560, getmaxy-
4,15,8,7,3);
vecuaso (570, getmaxy-22, 590, getmaxy-
4,15,8,7,3):
vecuaso (600, getmaxy-22, 620, getmaxy-
4,15,8,7,3); ’
end;
khoitaotext;
End;
{*****************} f
Procedure hienthitoadomouse;
var toadox, toadoy:integer;
s¥,sy:string;
Begin
toadomouse (toadox, toadoy) ;
str{toadox, sx);
str (toadoy, sy) ;
setfillstyle(l,black);
bar (getmaxx div 2-35,getmaxy-60, getnaxx div 2
+35, getmaxy -40 );
outtextxy(getmaxx div 2 -35,getmaxy-60,sx+",
"+sy)i
End;
End.

unit dngd;

interface

uses adl2bit,grtst, graph,mouse;

Procedure Clickwindows (var kenhchon:byte);

Procedure kichchuyenkenh{var kenhchon:byte;var

£f2,£3,p, k8, kichnutso, esc:boclean} ;

procedure quydoi(sl:real;chanel:byte;var nongdo:real);

Procedure trinhbkenh(j:integer});

implementation

Procedure kichchuyenkenh{var kenhchon:byte;var

£f2,£3,p, k8, kichnutso,esc:boolean) ;

var toadox, toadoy, toadoxkich, toadoykich, xm, ym, h:integer;
Begin
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toadoxkich:!:=getxm(xm} ;
toadoykich:=getym{ym) ;
esc:=false;kichnutso:=false;
f2:=false;f3:=false;p:=false;k8:=false;
if {tcadoxkich>»=5)and{toadoxkich<=69)and
{toadoykich>=329)and (toadoykich<=342)
then
esc:=true;
if (tcadoxkich>=80)and (toadoxkich<=147)
and (toadoykich>=329) and (toadoykich<=342)

then
f2:=true;
if (toadoxkich>=158)and (toadoxkich<=230)
and {toadoykich>=329) and (tocadoykich<=342)
then
£3:=true;
if (toadoxkich>=242)and (toadoxkich<=316)
and (toadoykich>=329) and (toadoykich<=342)
then
p:=true;
if (toadoxkich>=315)and{toadoxkich«<=382)
and (toadoykich>=329) and (toadoykich<=342)
then
k8:=true;
if {(toadoxkich>»=392)and (toadoxkich<=410)
and (toadoykich>=329)and (toadoykich<=342)
then
begin
kenhchon:=1;kichnutso:=true;
end;
if (toadoxkich>=420) and (toadoxkich<=436)
and (toadoykich>=329})and(toadoykich<=342)
then
begin
kenhchon:=2;kichnutso:=true;
end;
if (toadoxkich>=452) and {toadoxkich<=467)
and {toadoykich>=330) and{tcadoykich«<=342)
then
begin
kenhchon:=3; kichnutso:=true;
end;

if (toadoxkich>=481)and (toadoxkich<=495)
and (toadoykich>=330}and (toadoykich<=342) then
begin
kenhchon:=4; kichnutso:=true;
end;
if {toadoxkich>=510)and(toadoxkich<=528)
and (toadoykich>=330)and{toadoykich<=342) then
begin
kenhchon:=5; kichnutso:=true;
end;
if (toadoxkich>=543)and(toadoxkich<=557)
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and {toadoykich>=330) and(tcadoykich<=342) then
begin
kenhchon:=6; kichnutso:=true;
end;
if (toadoxkich>=573)and(toadoxkich<=586)
and (toadoykich>=330) and (toadoykich<=342) then
begin
kenhchon:=7;kichnutso:=true;
end;
if (toadoxkich>=600)and(toadoxkich<=615)
and {toadoykich>=330) and (toadoykich<=342) then

begin
kenhchon:=8; kichnutso:=true;
end;
End;
Procedure Clickwindows (var kenhchon:byte);
var
toadox, toadoy, toadoxkich, toadoykich, xm, ym, h: integer;
Begin

toadoxkich:=getxm (xm) ;
toadoyvkich:=getym({ym) ;
if (toadoxkich>=226)and(toadoxkich<=385)and
- (toadoykich>=0}and (tocadoykich<=384) then
kenhchon:=1; .
if (toadoxkich>=0)and (toadoxkich<=190)and
(toadoykich>=49)and (tocadoykich<=111)
then
kenhchon:=4;
if (toadoxkich>=10) and
(toadoxkich<=getmaxx div 2-getmaxx div 5)
and (tcoadoykich>=getmaxy div 2+100)
and (toadoykich<=getmaxy-15) then
kenhchon:=1;
if (toadoxkich>=0) and (toadoxkich<=190)and
(toadoykich>=190)
and (toadoykich<=230) then
kenhchon:=2;
if (toadoxkich>=0)and
(tcadoxkich<=190) and (toadoykich>=125)
and (toadoykich<=182) then
kenhchon:=3;
if
(toadoxkich>=0) and (toadoxkich<=190)and (tocadoykich>=49)
and (toadoykich<=111) then
kenhchon:=4;
if (toadoxkich>=getmaxx div 2
+100) and (toadoxkich<=getmaxx-25)
and (toadoykich>=getmaxy div 2+100)
and (toadoykich<=getmaxy-15) then
kenhchon:=5;
if (toadoxkich>=getmaxx div 2
+100) and (toadoxkich<=getmaxx-25)
- and (toadoykich>=getmaxy div 2+24)
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if

and (toadoykich<=getmaxy-90) then

kenhchon:=6;
{toadoxkich>=getmaxx div 2

+100) and (toadoxkich<=getmaxx-50)
and (toadoykich>=getmaxy div 2-25)
and (toadoykich<=getmaxy-165) then

if

kenhchon:=7;
(toadoxkich>=getmaxx div 2

+100) and (toadoxkich<=getmaxx-25)

End;

and (toadoykich>=getmaxy div 2 -125)

and {(toadoykich<=getmaxy-240) then

kenhchon:=8;

Procedure trinhbkenh(j:integer);

var

vk:message;

Begin

SetTex
case j
1

tStyle{DefaultFont, HorizDir, 2);

of .
:begin
vk.init (145,10,20, lightcyan);
vk.setline(' KENH SO 1 DO KHI
end;
:begin
vk.init(145,10,20,2);
vk.setline(' KENH SO 2 DO KHI
end;
:begin
vk.init (145,10,20,73);
vk.setline(' KENH SO 3 DO KHI
end;
tbegin
vk.init (145,10,20,73):
vk.setline{! KENH SO 4 DO KHI
end;
:begin
vk.init (145,10,20,magenta);
vk.setline(' KENH SO 5 DO KHI
end;
tbegin
vk.init (145,10,20,7);
vk.setline (' KENH SO 6 DO KHI
end;
tbegin
vk.init (145,10,20,cyan):
vk.setline(' KENH 30 7 DO KHI
end;
:begin

vk.init(145,10,20,yellow);

vk.setline(' KENH SO 8 DO DIEN AP
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end;
end;
vk.done;
SetTextStyle (DefaultFont, HorizDir, O0};
End;

{***********‘k************}

Procedure Quydoi (sl:real;chanel:byte;var nongdo:real);

Begin .
case chanel of
1:nongdo:=(100*gs1-88)/3.,92;
2:nongdo:=(100*s1-88)/3.92;
3:nongdo:=(100*s1-88)/3.92;
4:nongdo:=(100*51-88)/3.92;
5:nongdo:={100*s1-88)/3.92;
6:nongdo:=(100*s1-88}/3.,92;
7inongdo:=(100*s1-88)/3.92;
8:nongdo:=sl; N
end;

End;
End.

unit date tim;
interface
uses crt, graph,grtst, gr0l,dos, scr;
Procedure timer;
procedure date;
implementation

Procedure timer;

var

Rtime:Trealscr;

h,m, s, hund: Word;

sl,s2,583,stong:string;

function time (w:Word) : String:
var
s ! String;
Begin
Str(w:0,s);
if Length(s) = 1 then
s := '0' + s;
time := s
End;
Begin

Rtime.setwindows (10,0,10,10);
Rtime.init;
Rtime.moveto (0, 0) ;
GetTime (h,m, 8, hund) ;

setcolor (white);
setfillstyle(l,black);
Rtime.bar(0.4,8.1,70,25);

Rtime.outtextxy(0.4,9,time(h)+"':'"+time (m)+': "+time(s));
rtime.done;
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End;
procedure date;
var
Rdate:Trealscr;
y,ml, d, dow:word;
sl,s82,s53,stong:string:
begin
setcolor(white);
Rdate.init;
Rdate.setwindows {550,20, 560, 28) ;
Rdate.moveto (0, 0);
GetDate (y,ml,d, dow) ;
str(y,s3); stri(ml,s2); str(d,sl):
setfillstyle(l,black);
Rdate.bar(0,0,70,25); .
Rdate.ocuttextxy (0, 9,s1+"/"+s2+'/"+s3);
rdate.done;
end;

End.

uses crt, graph, adchukhu, adi2bit,grtst,
gr0l1,dos,date tim,mouse,menukenh, dnqd, printer;
const
maunen=black;
vien=brown;
Xmax=100;
ymax=5;
offset:real=0;
type
mt=array {1..4,1..2] of integer;
TColLine=cbject (TrealScr)
oldvalue:real;
procedure barto(x:real);
end;
var
chanel:byte;
thoat,F2, F3,esc,enter, £10, £kt, P, xemkenh, k8:boolean;
r,kenh:arrayl[l..8] of Trealscr;
gd,gm, i, j,n,m, toadox, toadoy, toadoxkich, toadoykich,
Xm, ym, h:integer;
nongdo:real;
kenhchon, chonkenh:byte;
y:array[l..8] of real;
so, skenh, tenkhi:string;
kt:char;
b:arrayl[l..8] of TColLine;
Procedure vekenh(var chanel:byte;var
thoat, k8:boolean) ; forward;
{*******************}

Procedure barcolor(xl,yl,x2,y2,kieuto,mauto:integer);
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Begin
setfillstyle({kieuto,mauto);
bar(xl,vyl,x2,y2);
End;
{********************}
Procedure TColLine.barto; \
var
bcolortinteger;
yli:integer;
Begin
if x<oldvalue then
becolor:=coloridcolor]
else
bceolor:=1;
setfillstyle(1l,bcolor);
yli:=WO0.y+round{x*tly);
graph.bar (winmin.x,pos.y,winmax.x,yli);
pos.y:=yli;
oldvalue:=x;
End;
{*********************}
Procedure trinhbay;
var
v]l:message;
Begin
vl.init(120,10,20,2);
SetTextStyle (PefaultFont, HorizDir, 3);:
vl.setline (' MAY DO KHI DOC'):;
setcolor{yellow):
SetTextStyle(DefaultFont, HorizDir, 0);
for j:=1 to 8 do
R(j].outtextxy(-10,-1.5, 'KENH '+
char (byte('0')+j}); '
vl.done;
End;
{***********************}
Procedure khoitaobar;
Begin
for j:=1 to 8 do
begin
bi{ijl.init;bi{j].color{dcolor] :=maunen;
b{jl.color{frmcolor}:=vien;
case j of
1:b[1].setwindows (getmaxx div 2-112, getmaxy-
15, getmaxx div 2-97,getmaxy -75);
2:b[2].setwindows (getmaxx div 2-112, getmaxy-
90, getmaxx div 2-97,getmaxy -150);
3:b[3].setwindows (getmaxx div 2-112, getmaxy-
165, getmaxx div 2-97,getmaxy -225);
_ 4:b[4] .setwindows (getmaxx div 2-112, getmaxy-
240, getmaxx div 2-97,getmaxy -300};
5:b[5] .setwindows (getmaxx div 2+84, getmaxy-
15, getmaxx div 2+69,getmaxy -75);
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)
6:b[6].setwindows (getmaxx div 2+84,getmaxy-

90, getmaxx div 2+69, getmaxy -150);

7:b[7].setwindows (getmaxx div 2+84, getmaxy-

165, getmaxx div 2+69,getmaxy -225);

8:b[8] .setwindows (getmaxx div 2+84, getmaxy-

240, getmaxx div 2+69, getmaxy -300);

end;
b[j].setrange (0, 0, xmax, ymax) ;
b[j] .moveto (0, 0):
bi{j].frame(active);
end;

End;

{*********************}

Procedure redraw(j:integer);
Begin

kenhf{j].clrscr;
kenh[j].fixeX (80} ;
kenh([j].fixeY(1});
kenh{j}.moveto (0, 0):;
kenh[]j].frame (active);
setcolor{yellow);

End;

{***********************}

Procedure redrawall;
Begin

date;
for j:=1 to 8 do
begin
R{j].clrscr;
R{j] .moveto{0,0);
R{j].fixeX (20);
R[j].FixeY (1);
end;

End;

{***********************}

procedure vekenh(var chanel:byte;var thoat, kB:boolean);
const

Xmax=500;
ymax=6;
maunen=cyan;

ghi,doc,esc,insl,allchanel :boolean;
v,d, m, down, nhandang:word;
tenfile, fileopen,sy:string[13];
yl:string;
f:rtext;
dulieu:real;
dem, ch, k:byte;
t,tl:array(0..11] of char;
thongbao:Trealscr;
ktclose, ktlopen, kticlose,dl, ktchu, cofile,ghifile:boolean;
Hours, Minutes, Seconds, Secl00s: Word;
stanso,stry,sm,sd,shour,sminute,ssecond,sSeclOO:string;
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kichnutso:boolean;
Begin
cleardevice;
showmouse;

ktclose:=false;ghifile:=false;ktlclose:=false;allchanel:=fals
e;

ktlopen:=false;dl:=false;cofile:=false;xemkenh:=true; kichnuts
o:=false; _
thoat:=false;
kenh[chanel].init;
kenh [chanel].color[dcolor] :=maunen:;
kenh[chanel] .color{frmcolor} :=vien;
kenh[chanel] .setwindows (50, 50, getmaxx-50,
getmaxy div 2 +50);
kenh[chanel] .setrange (0, -1, xmax, ymax) ;
hidemouse;
kenh[chanel].frame (active);
redraw (chanel) ;
i:=0;
khoitaomenu;
date;
showmouse;
kenh[chanel] .moveto (i, nhansl (chanel) )
repeat
if clickmouse then
begin
hidemouse:;
khoitaomenu;
kenh|[chanel].init;
kenh[chanel] .color[dceolor] :=maunen;
kenh[chanel] .color[frmcolor] :=vien;
kenh [chanel] .setwindows {50, 50, getmaxx-
50, getmaxy div 2 +50);
kenh[chanel].setrange (0, -1, xmax, ymax) ;
kenh[chanel].frame (active);
redraw (chanel) ;
1:=0;
showmouse;

kichchuyenkenh (chonkenh, £2, £3, p, allchanel, kichnutso, esc) ;
if esc then
begin
thoat:=true;exit:;
end;
if allchanel then
begin
kB:=true;exit;
end;
if kichnutso then
begin
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~

chanel :=chonkenh: kB:=false;thoat:=false:;
exit;
end;

end;
trinhbkenh {chanel):;
hidemouse;
if (i mod 50)=0 then
timer;
showmouse;
{hienthitoadomouse;}
if not dl then
begin _
a[chanel] :=nhansl (chanel) ;
end
else
begin

afchanel)] :=dulieu;
end;
i:=i+1;
if i1 >=xmax then
begin
1:=0;
redraw (chanel) ;
end;
setcolor{yellow);
hidemouse;
if i=0 then
kenh[chanel] .moveto (i, alchanell):
kenh[chanel].lineto({i,a[chanel]):
showmouse;
if (i mod 20)=0 then
begin
quydoi (a[chanel], chanel,nongdo) ;
str (nongdo:5:2, s0});
setfillstyle(l,black):;
kenh{chanel] .bar (200,-2,100,-25);
SetTextStyle{DefaultFont, HorizDir, 2):
i1if chanel=8 then
kenh[chanel].outtextxy(200,-2.5, so+" VON' )
else
kenh[chanel] .outtextxy(200,-2.5, so+' PPM ')
end;
if keypressed then
begin
case readkey of
#0: case readkey of
#60:begin
F2:=true;
end;
#61:begin
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f3:=true;
end:;
end;

#27:begin
thoat:=true;
exit;
end;

#107,#75:begin

k8:=true;
exit;
end;

#49:begin

cleardevice;
chanel:=1;
exit;
end;
#50:begin
chanel:=2;
cleardevice;
exit;
end;
#51:begin
chanel:=3;
cleardevice;
exit;
end;

#52:begin
chanel:=4;
cleardevice;
exit;

end;

#53:begin
chanel:=5;
cleardevice;
exit;
end;

#54:begin

chanel:=6;
cleardevice;
exit;
end;

#55:begin
chanel:=7;
cleardevice;
exit;

end;

#56:begin
chanel:=8;
cleardevice;
exit;
end;

#112, #80:P:=true;
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#13:begin

cleardevice;
khoitaomenu;
redraw (chanel) ;
date;
1:=0;
end;
end;
end;

if f2 and ghifile then
ktclose:=true;
if £2 then
begin
nhandang:=0;
thongbao.init;
thongbao.setwindows (10, getmaxy-
40, getmaxx-30,
getmaxy-30);
thongbao.setrange(-10,-1,100,6);
setcolor(red);
SetTextsStyle (DefaultFont, HorizDir, 0);
thongbao.outtextxy{-8.5,4.3, "GHI DU LIEU
VAQO FILE :');
ch:=0;
tenfile:="";

while {(ch<l13)and(t[ch]l<>#13) do
begin '
t(ch] :=readkey;
if tich]=#27 then break;
setcolor(white) ;
if (tlch]l<>#13) and ({(t[ch]<>#8) then
begin
tenfile:=tenfile+t[ch];
thongbao.bar (28,-3,45,10);

thongbao.outtextxy(30,4.3, tenfile);
ch:=ch+1;
end;
if t[ch]=#8 then
begin
thongbao .bar(22,-3,220,10);
tich]:=" ';
ch:=0;
tenfile:="'";
end;

end;
ch:=0;
assign(f, tenfile};
rewrite(f);
ghifile:=true;
f2:=false;
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end;
if (tenfile<>'')and ghifile then
begin
dulieu:=al[chanel]:;
getdate({y,m,d, down) ;
str(y,stry);
str(m, sm) ;
str(d, sd);
SetTextStyle(DefaultFont, HorizDir, 0}
setcolor (magenta);
thongbao.outtextxy(60,4.3,'So lieu dang ghi');
if nhandang=0 then

begin

writeln(f,"' TRUONG DAI HOC GIAQO
THONG VAN TAI');

writeln(f,' MAY DO KHI DOQC
"}

"writeln(f,"’ KET QUA DO NONG DO
'+TENKHI) ;

writeln(f,’ Ngay: '+sd+'/'+sm+'/"+stry

) ?
nhandang:=1;
end
else
begin
writeln(f,dulieu);
end;
end;
if not f2 and ktclose then
begin
ghifile:=false;
close(f);
cleardevice;
end;
if £3 and ktlopen then
ktlclose:=true;
if £3 then
begin
thongbao.init;
thongbao.setwindows (10, getmaxy-40,
getmaxx-30, getmaxy-30) ;
thongbao.setrange (-10,-1,100, 6) ;
setcolor (red);
SetTextStyle(DefaultFont, HorizDir, 0};
thongbao.outtextxy(~8.5,4.3, 'TEN FILE CAN
DOC :'}:
dem:=0;
fileopen:='";
while (dem<=12)and (t1l[dem]<>#13) do
begin
tl{dem] :=readkey;
setcolor (white);
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if (tl[dem]l<>#13)and(tl{dem}<>#8)
then
begin
fileopen:=fileopen+tl[dem];
thongbao.bar (28,-3,45,10);

thongbao.outtextxy(30,4.3,fileopen):
dein:=dem+1;

_ end;
if (tl[dem]=#8)or (tl[dem]=#27) then
' begin
thongbao.bar (22, -3,220,10);
tl{dem]:=" ';
dem:=0;
fileopen:="'";
end;
end;
{$I-}
f3:=false;

ktlopen:=true;
assign(f, fileopen):
reset (f);
if IOResult <> 0 then
begin
cofile:=false;
setcolor(lightblue);
thongbao.outtextxy (40+dem*1.5, 4.3, ' khong
co file nay') :
end
else
‘begin
setcolor (magenta};
thongbao.outtextxy(40+dem*1.5, 4.3, 'Dang
doc file nay'):
cofile:=true;
end;
end;
if cofile and (not eof(f)) then
begin
dl:=true;
if nhandang<l then
begin
readln(f, yl}:
readln(f, yl):
readln{f,yl);
readln(f,yl);
readln(f,yl}):
nhandang:=nhandang+1;
end
else
readin (f,dulieu}:
end;
if not £3 and ktlclose then
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begin
ktlopen:=false;
close({f);
cleardevice;
end;
{*******in 80 lieu********}
if p then
begin
thongbao.init;
thongbao.setwindows (10, getmaxy-

40, getmaxx-30, getmaxy-30);

IN

thongbao.setrange(-10,-1,100,6);
setcolor({red):

SetTextStyle (DefaultFont, HorizDir, 0):
thongbao.outtextxy (-8.5,4.3,'TEN FILE CAN

dem:=0;
fileopen:="";
while (dem<ll)and(tlidem]<>#13}) do
begin
t1{dem] :=readkey;
setcolor (white);
if (tilldem]<>#13)and(tl[dem]<>#8} then
begin
fileopen:=fileopen+tl [dem];
thongbao.bar (28,-3,45,10});
thongbao.ocuttextxy(30,4.3, fileopen);
dem:=dem+1;
end;
if tl{dem]=#8 then
begin
thongbao.bar(22,-3,220,10):
£l [dem]:=" ';
dem:=0;
fileopen:='";
end;
end;
p:=false;
ktlopen:=true;
assign(f, fileopen};
reset (f);
if IQResult <> 0 then
begin
cofile:=false;
setcolor(lightblue);

thongbao.outtextxy (40+dem*1.5,4.3, "Khong co file nay')
end
else
begin
setcolor (magenta) ;

thongbao.outtextxy(40+dem*1.5,4.3, 'Dang in file nay'}:;
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cofile:=true;
end;

end;
if cofile and (not eof(f)) then

begin
dl:=true;
read(f,dulieu);
write(lst,dulieun)
end;

if not p and ktlclose then

begin

ktiopen:=false;

close(f);

cleardevice;
end;

until thoat;

End;
Procedure
Begin

khoitaovungr;

for j:=1 to 8 do
begin
RI[j}.init;
R[j] .setrange(~10,-1,100,6);
r{jl.color[frmcolor]:=red;
end;

R(1].

,getmaxy-15) ;
rRI[2].

y getmaxy-150) ;
R[3]

; getmaxy-225);

R{4]
, getmaxy-300) ;

R[5]
,getmaxy-15) ;

R[&]
; getmaxy-90) ;

R[7]

, getmaxy-165);
R[8].

,getmaxy-240) ;

setwindows (10, getmaxy div 2+100,
getmaxx div 2-getmaxx div 5

setwindows (10, getmaxy div 2+85,
getmaxx div 2-getmaxx div 5

.setwindows (10, getmaxy div 2+10,

getmaxx div 2-~getmaxx div 5

.setwindows (10, getmaxy div 2-65,

getmaxx div 2-getmaxx div 5

.setwindows (getmaxx div 2 +100,

getmaxy div 24100, getmaxx-25

.setwindows (getmaxx div 2+100,

getmaxy div 2+24,getmaxx-25

.setwindows (getmaxx div 2+100,

getmaxy div 2-50, getmaxx -25

setwindows (getmaxx div 24100,
getmaxy div 2-125,getmaxx -25

for j:=1 to 8 do
begin

r{j] .moveto (0,0);
r[j].frame{active);
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end;
End;

Procedure tamkenh(var chanel:byte;var k8:boolean):
var bamphim:boolean:;
Begin

cleardevice;
hidemouse;
khoitaobar;
khoitaovungr;
trinhbay;
xemkenh:=false;
thoat:=false;

date;

redrawall;

showmouse;

bamphim:=false;
repeat

timer;

{hienthitoadomouse; }
bamphim:=clickmouse;
if bamphim then
begin
clickwindows (chonkenh) ;
chanel :=chonkenh;
k8:=false;
thoat:=false;
exit;
end;
if i>=r{l].rangemax.x then
begin
i:=0;
{lattrang;}
redrawall;
end;
for j:=1 to 8 do
begin
y[j] :=nhanslchukhue (j);
b{j].barto{y{jl):;
R([j].lineto(i,y[F]);
str(yl[j]:5:2,s0);
case j of
l..4:begin
setfillstyle(l,black);
R{j].bar(100,-1.3,40,-9);
R{j].outtextxy(100,-1.5,s0);
end;
5..8:begin
setfillstyle(0,black);
R[j] .bar{-35,-1.3,40,-9);
R[j].outtextxy(~35,-1.5,s0);
end;
end;
if keypressed then
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case readkey of

#27:

#49:

#50

#51

#52

#53:

#54

#55:

#56:
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begin :
cleardevice;
thoat:=true;
exit;
end;
begin
k8:=false;
cleardevice;
chanel:=1;
exit:;
end;
:begin
chanel:=2;
k8:=false;
cleardevice;
exit;
end;
:begin
chanel :=3;
k8:=false;
cleardevice;
exit;
end;
:begin
chanel:=4;
k8:=false;
cleardevice;
exit;
end;
begin
chanel :=5;
k8:=false;
cleardevice;
exit;
end;
:begin
chanel:=6;
k8:=false;
cleardevice;
exit;
end;
begin
chanel:=7;
k8:=false;
cleardevice;
exit;
end;
begin
chanel :=8;
k8:=false;
cleardevice;
exit;



end;
#13:begin
cleardevice;

trinhbay;
khoitaobar;
redrawall;
1:=0;

end;

end;

end;

ir=i+1;

until false;

End;

BEGIN
bgipath:='c:\chieu\maydo\unit';
initega;
chanel:=1;
vekenh (chanel, thoat, k8) ;
repeat

if thoat then break;
if k8 then
begin
cleardevice;
tamkenh {chanel, k8) ;
end
else
begin
cleardevice;
vekenh {chanel, thoat, k8) ;
end;

until thoat;

closegraph;
END.
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PHU LUC 2
FILE SO LIEU

TRUONG DAI HOC GIAQ THONG VAN TAI
MAY DO KHI DOC

KET QUA DO NONG DO CO TRUNG BINH 100 MAU GHI 1 LAN

Ngay:

1/1/2000
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PHU LUC 3
BANG 1

LUONG KHf POC HAI DO O TO, XE MAY XA RA O VIET NAM
NAM 1993

(UGC TINH THEO LUQGNG NHIEN LIEU TIEU THU)

TT | THANH PHAN KHI POC | KY HIEU | KHOI LUONG (TAN)
1 | Cacbon monoxit CO 150.643 "
2 | Cacbon dioxit CO, 1.734.739
3 | Céc Nito oxit NO, 10.028
4 | Cac Hydro Cacbon CH,, 8355
5 | Andeéhit R-CHO 509
6 |Chi Pb 153
7 | Luu huynh oxit SO, 2.805
8 | Mudi Cacbon C 1.739

BANG 2

DU BAO KHOI LUGNG CHAT POC HAI DO O TO -XE MAY THA1
RA O NUGC TA VAO NAM 2000

THANH PHAN KHi POC | KY HIRU KHOI LUGNG

1T (TAN)

1 Cacbon monoxit CcO 1.489.857

2 Cacbon dioxit Co, 178.156.566

3 Céc Nito oxit NO, 99.176

4 C4c Hydro Cacbon C,H, 82.631

5 Andéhit R-CHO 5.039

6 Chi Pb 1.521

7 ‘Luu huynh oxit " S0, 27.749

8 Mudi Cacbon C 17.202
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BANG 3

MOT SO TIRU CHUAN VE PO POC KHI XA DA BAN
HANH VA AP DUNG O CAC NUGC -

~ O con “1983 | 2,12 170625 | 0,370
Oto taidén | Tétca
MY (kg) 1988 6.25 0,5 1,44 | 0,125
2720 - 3850 1988 1,76 | 455 | 0,816
3850 - 6350
Otoconvaoto | Cao 1987 17,0 2.7 1,26
NHAT tai ’vos dQng cg | toc 1990 17.0 2.7 0,74
' c6 dung tich
550cm?
Oto condén | Tatca [ 1987 2,1 0,25 0,62
CANADA 2720KG
Owcondén | Tatca| 1983 40 3,9
MEHICO 2720KG |
Oto6 con dudi Cao 1986 2,12 0,255 | 0,625
THUY DIEN 2,5 tdn toc
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BANG 4

TIf:U CHUAN THAI KHi CHO CAC PHUOGNG TIEN VAN
TAI , TIEU CHUAN THAI KHI CHO CAC LOAI KHI CHO
CAC LOAI XE MOI

TIEU CHUAN THAI KHi S A VA B

TRONG LUONG XE A B
(Reference weight) cO HC NO, CcO HC+NO,
RW< 750 65 6,0 8.5
760< RW< 850 ol 6,3 8,5 58 19
850< RW< 1020 76 6,5 8.5
1020< RW< 1250 87 7,1 10,2 67 20,5
1250< RW< 1470 99 7,6 11,9 76 22
1470< RW< 1700 110 8,1 12,3 84 23,5
1700< RW< 1930 121 8,6 128 | 93 25
1930< RW< 2100 132 9,1 13,2 101 26,5
2100< RW 143 9,6 13,6 110 28
Chdi thich :

1- T4t ca cdc xe chay xéng phai tuan theo tiéu chuéin A
2- T4t ca céc loai xe chay ddu phai tuan theo tiéu chudn B

3- Tét ca céc loai xe mo to, xe 2 banh gén mdy phai tuan thao quy dinh
10

4- vé mifc x& khéi nhu sau :
- Hydrocacbon nho hon 5,0 g/Kwh
- Cacbon monoxit nhé hon 12,0 g/Kwh

Céc tieu chudn A vi B nay dugc xdc dinh theo tiéu chuéin cia Uy
ban kinh t€ Lién hiép qudc cho cdc diéu 1& Chau Au (Tiéu chudn thai khi s¢
15.03 va 15.04)
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BANG 5:

MUC TIEU THU NHIEN LIEU & MOT SO

LOAI PONG CO XE MAY PANG LUU HANH TAI HA NOI

" XE CU PA
PHAN DQ(';G XE M3l Bl 20000
STT LOAI XE :g;;; (::07) (LITHOOKM) | KM
(LIT/IKM)

1 Dream céc loat 100 4 2,0 2,2-2.3
2 Win 100 4 2,0 2,2-2.3
3 Super Cup 81 50 4 I,5 2,0

4 Super Cup 81 70 4 1,7 2,0-2,1

5 Super Cup 81 90 4 2,0 2,3-2,4
6 Super Cup 82 50 4 1,5-1,6 1,9-2,0
7 Super Cup 82 70 4 2,0 2223 |
8 Super Cup 82 90 4 2,0 2,2-2.3
9 Chaly 50 4 2,0 2,2-2,3
10 Xe ga cic loai 50 2 1,9 2,3-2.4
11 Xe ga cic loai 70 2 2,1 2,6

12 Xe ga cdic loai 90 2 2,4 3,2

13 Suzuki (nir) 100 4 2,2 2,5

14 Suzuki (nam) 125 4 2,5 3,0

15 Suzuki (nif) 125 4 2,5 3.5

16 VMEP Bonus 125 4 2.4 3,2

17 VMEP Angel 80 4 2,2 2,5

18 VMEP Magic 100 4 2,4 2,8

19 VEPAS 125 4 2,3 2,5

20 PIAGGIO PX 125 2 3,0 33

21 Typhoon 125 2 3,0 3,2-3,3
22 Typhoon 80 2 2,3 2,8

23 PIAGGIO Sfera 125 2 2,8 3,0-3,1
24 PIAGGIO Slera 80 2 2,0 2,2
25 PIAGGIO Si 50 2 1,8 1,9-2,0
26 PIAGGIO Ciao 50 2 1,5 1,7-1.8
27 YAMAHA SS 110 2 2,8 3,2
28 YAMAHA 100 4 2,0 2,2-2.3

Crypton

29 YAMAHA F1-Z 110 2 2,7 3,1-3,2
30 YAMAHA TZM 150 2 3,3 3,8-39
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BANG 6

THANH PHAN CAC CHAT POC THAI RA KHI
SU DUNG NHIEN L1fU G CAC PHUONG TIEN GIAO THONG

NHIEN LIEU XANG PIEZEN
STT CHAT THAI (G/KG) (GIKG)
1 Co 20,81 1,146
2 Co, 172,83 175,64
3 C,H, 29,1 5,74
4 SO, 2,325 3,8
5 NO, 19,7875 24,58
6 R-COOH 1,432 1,327
7 R-CHO 1,125 0,944
8 Mudi (C) 1,25 6,25
9 Chi (Pb) 0,625 0,00
10 Bui 3,902 117,06
TONG CONG CAC CHAT THAI 253,187 336,487
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_ BANG7
THANH PHAN CAC PHUONG TIEN GIAO
THONG CO GIOI TAI PIA PIEM TAC NGHEN NGA TU SO

STT LOAI XE PHAN KHOi H’OAC DONG CO SO LUONG XE LUCONG NHIEN LIEU TIEU
- TRONG TAIl (KY) (CHIEC) THU {LIT/H)
Xe mdy (cm’)
1 Dream, Astrea 100 4 1000 1350,00
2 Win 100 4 122 164,70
3 Super cup 81 50-70 4 171 219,22
4 Super cup 81 90 4 73 98,55
S Super cup 82 50 4 146 187,44
6 Super cup 82 70-90 4 366 469,21
7 Chaly 50 4 24 30,77
8 Xe ga cdc loai 50 2 50 64,45
9 Xe ga cdc Joai 70 2 25 33,43
10 Xe ga céc loai 90 2 23 37,90
11 Suzuki (nit) 100 4 24 28,63
12 Suzuki (nam) 125 4 48 73,25
13 Suzuki (ni¥) 125 4 146 222,80
14 VMEP Bonus 125 4 24 39,55
15 SMEP Angel 80 4 37 47,43
16 SMEP Magic 100 4 12 17,22
17 Vespa 125 4 25 31,95
18 PIAGGIO 125 4 12 20,40
19 PIAGGIO 80 2 11 15.16
20 PIAGGIO 50 2 12 10,38
21 YAMAHA 110-150 2 37 82.77
22 YAMAHA 100 4 11 13,28
Tdng cong 2399 3258,72
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BANG 8

CAC CHAT POC HAI THAI RA TRONG QUA TRINH TAC NGHEN GIAO THONG TAI DIA PIEM TAC NGHEN

TREN NGA TU SO
TONG LUONG | _« ) e NONG DO NONG pO
STT LOAI CHAT XE SUDUNG | XE SUfDUNG PHAT THI:\I‘ T&%f’%ﬁ:g Tﬂgﬂmﬁa TRUNG BiNl-_l VUQT so V3l
: XANG (KG/H) | DIEZEN (KG/H) | TRONG 1 GIO BINH (G/S) | BINH (MGMES TRONG 1 Gi(J | TIEU CHUAN
{KG/H) ( S) (MG/M?) (LAN)
1 Nhién lieu 2925,97 214,34
2 CO 60,89 0,25 61,14 16,98 1,209 23,87 0,6
3 CO, 505,70 37,65 543,35 150,93 10,742 204,92
4 C H. 85,25 1.23 86,38 23,99 1,707 27,06
5 SO, 6,80 0,81 7,61 2,11 0,150 2,55 5,1
6 NO, 57,90 527 63,17 17.55 1,249 19,60 49
7 R -COOH 4,19 0,28 4,47 1,24 0,088 1,46 24,3
8 R - CHO 3,29 . 0,20 3,49 0,97 0,069 1,09 90,8
9 Mudi (C) 3,66 1,34 5,00 1,39 0,099 1,55
10 Chi (Pb) 1,83 0,00 1,83 0,51 0,036 0,57 57
BUI LC LUNG 11,42 25,09 36,51 10,14 0,722 13,78 459 -
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BANG 9 : CAC CHAT POC HAI THAI RA TRONG QUA TRINH TAC NGHEN GIAO THONG TREN TOAN TUYEN

PUONG TRUONG CHINH
VAN TOC CAC CHAT THAI
STT DIA BIEM GIO co CO, SO NOy CyHy | R-COCH | R-CHO | MuQI CHI BU!
1 Ngi tr S& lm/s 23,87 | 204,9 2,55 19,60 | 27,06 1,46 1,09 1,55 0,56 13,78
Néng do
(mg/m’)
Vuot TC (14n) 0,6 5,1 49 24,3 90,8 56 459
2 Ngi tur Vong im/s 14,89 | 129,0 1,46 10,48 14,04 0,79 0,58 0,86 | 0,31 9,12
Néng d6
(mg/m’)
Vuot TC (14n) 0,4 2.29 26,2 13,2 48,3 31 30,7
3 Nga tr Vong 1m/s 12,07 | 1034 1,09 7,48 10,43 0,58 0,42 0,60 0,22 7,03
Néng do
(mg/m’)
Vuot TC (I4n) 0,3 2,18 18,7 9.7 35 22 23,4
1 Ngi tu S& 2m/s 12,94 | 102,5 1,28 9,80 13,53 0,73 0,55 0,78 0,28 6,89
Noéng 40 :
(mg/m’)
Vuot TC (14n) 0,3 2,6 25 12,2 45,4 28 22,9
2 Nga ba TC- 2m/s 7,45 64,51 0,73 524 7,20
TTT
Néng d6
(mg/m?®)
Vuot TC (14n) 0,2 1,46 13.1
3 Nga tr Vong 2m/s
Néng do
(mg/m’)
Vuot TC (l4n)
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TIEU CHUAN VIET NAM TCVN 5937 - 1995

CHAT LUQGNG KHONG KHI
TIEU CHUAN CHAT LUONG KHONG KHI XUNG QUANH

1- Pham vi ap dung.

1.1, Tiéu chudn nay qui dinh gia tri giéi han céc thong s cd ban (bao g bui
lg limg, CO, NO,, SO,, O, va chi trong khong khi xung quanh.

1.2, Tiéu chudn nay dé dinh gid mdc chét lugng khong khi xung quanh va
gidm sat tinh trang 0 nhiém moi trudng.
2- Gia tri gi6éi han.

Gia tri gidi han cac thong s8 co ban trong khong khi xung quanh nhu
bang 1.

Bang 1: Gia tri giéi han cic thong s6 co ban trong khong khi xung quanh.
Pon vi: mgim’

TT| Théngsé | Trung binh 1 giv | Trung binh 8 gio | Trung binh 24 giv
I Co 40 10 5 |
2 NO, 0,4 - 0,1
3 SO, 0,5 - 0,3
4 Pb - - 0,005
5 0O, 0,2 - 0,06
6 | Builglimg 0,3 - 0,2




TIEU CHUAN VIET NAM TCVN 5938 - 1995

CHAT LUONG KHONG KHi

NONG PO TOI DA CHO PHEP CUA MOT SO CHAT DOC HAI
TRONG KHONG KHi XUNG QUANH

1- Pham vi ap dung.

1.1, Tiéu chudn nay qui dinh néng d6 t6i da cho phép clia mot s6 chét doc hai
rong khong khi xung quanh bao gém céc chdt vo co, hitu co... sinh ra do
cac hoat dong kinh t& cia con ngudi.

1.2, Tiéu chudn nay 4p dyng dé dinh gid muc chat luong khong khi va gidam
sat mitc chét lugng khong khi va gidm sét tinh trang 6 nhiém khong khi
Xung quanbh.

1.3, Tiéu chuén nay khong 4p dung d6i v6i khong khi trong pham vi cic cu sd
san xuét cong nghiép.

2- Gia tri giéi han.

Nong d9 16i da cho phép clia mot s§ chat doc hai trong khéng khi xung
quanh cho trong bang 1.



Bang 1 - Nong do toi da cho phép ciia mét s6 chat doc hai

trong khéong khi xung quanh

Pon vi: mgin’

TT Tén chat Cong thirc Trung binh lll:'in
hoa hoc ngaydém | téida
1 | Acrynotril CH,=CHCN 0,2 -
2 | Amoniac NH, 0,2 0,2
3 | Anilin C,H,NH, 0,03 0,05
4 | Anhydrit vanadic V,0, 0,002 0,05
5 |Asen (hop chit vé6 co tinh | As 0,003 -
theo As)
6 | Asen hydrua (Asin) AsH, 0,002 -
7 | Axit axetic Ch,COOH 0,06 0,2
8 | Axit clohydric HCl 0,06 -
9 | AXit nitric HNO, 0,15 0,4
10 | Axit Sunfuric H,SO, 0,1 0,3
11 | Benzen Cellg 0,1 1,5
Bui chira Si0,
- dianas 85 - 90% SiO, 0,05 0,15
12 | - gach chiu lira 50% SiO, 0,1 0,3
- xi ming 10% SiO, 0,1 0,3
- dolomit 8% SiO, 0,15 05. .
13 | Bui chita amiang khong khong |
14 | Cadmi (khé6i gébm oxit va kim | Cd 0,001 0,003
loai) theo Cd
15 | Cacbon disunfua CS, 0,005 0,03
16 | Cacbon tetraclorua CCl, 2 4
17 | Cloroform CHCI, 0,02 -
18 | Chi tetraetyl Pb(C,H.), khéng (0,005
19 | Clo Cl, 0,03 0,1
20 | Benzidin NH.CH,CH/NH, |khoéng khong
2! | Crom kim loai va hgp chét Cr 0,0015 0,0015




22 { 1,2 Dicloetan CH,/(CL, 1 3

23 | DDT CH,,Cl, 0,5 -

24 | Hydroflorua HF 0,005 0,02

25 | Fomaldehyt HCHO 0,012 0,012

26 | Hydrosunfua H,S 0,008 0,008

27 | Hydrocyanua HCN 0,01 0,01

28 |Mangan va hop chét - (tinh | Mn/MnO, 0,01 -
theo MnO,)

29 | Niken (kim loai va hop chdt) | Ni 0,001 -

30 | Naphta 4 -

31 | Phenol C,H,OH 0,01 0,01

32 | Styren C.H,CH=CH, 0,003 0,003

33 | Toluen CH.CH, 0,6 0,6

34 | Tricloctylen CICH=CCl, i 4

35 | Thuy ngan (kim loai va hop | Hg 0,0003 -
chét)

36 | Vinyclorua CiCH=CH, - 13

37 | Xang 1,5 5,0

38 | Tetracloetylen G, 0,1 -




TIEU CHUAN VIET NAM TCVN 5939 - 1995

CHAT LUQONG KHONG KHI

TIEU CHUAN KHi THAI CONG NGHIEP B0I VOI
BUI VA CAC CHAT vO ¢O

1- Pham vi ap dung.

1.1, Tiéu chudn ndy quy dinh gid tri néng do t3i da cta cdc chat vo co va bui
trong khi thdi cong nghiép (tinh bdng mg/m’) khi thai vao khong khi
xung quanh.

Khi thai cong nghiép néi trong tiéu chudn nay 13 khi va khi c6 chita bui
do cédc qud trinh san xudt, kinh doanh, dich va va hoat dong khdc tao ra.

1.2, Tieu chudn nay 4p dung dé ki€m sodt cdc chdt v6 co va bui trong thanh
phan khi thai cong nghiép trude khi thai vao khong khi xung quanh.

2- Gia tri giéi han.

2.1, Danh muc va gia tri giGi han ndng d6 clia c4c chét vo cd va bui trong khi
thai cong nghiép khi xa vao khi quyén phai pht hop véi quy dinh trong
bang 1.

2.2, Gid tri giGi han & cot A dp dung cho céc co s& dang hoat dong.

Gid tri 4p dung & cOt B dp dung cho tét ci cdc co sd ké tir ngdy co quan
quan ly moi truong quy dinh.

2.3, D61 vdi khi thai cia mdt s6 hoat dong san xuét, kinh doanh, dich vu dic
thi, khi thai vao khi quyén phai theo quy dinh ¢ cdc tiéu chudn riéng.



trong khi thai cong nghiép

Bang 1 - Gi6i han t6i da cho phép ctia bui va cac chit vo co

Pon vi (mg/nt’)
TT Thong so Gia tri giéi han
B
1 | Bui khoi |
- N4u kim loai 400 200
- Bé tong nhya 500 200
- Ximang 400 100
- Cdc ngubn khic 600 400
2 Bui
" - Chia silic 100 50
- Chira amiang khong khong
3. Antimon 40 25
4 Asen 30 10
5 Cadmi 20 1
6 Chi 30 10
7 Dong 150 20
8 Kém 150 30
9 Clo 250 20
10 HCl 500 200
11 Flo, axit HF (cdc nguén) 100 10
12 |HS 6 )
13 CO 1500 500
14 SO, 1500 500
15 | NO, (cic ngudn) 2500 1000
16 NO, (co s& san xudt axit) 4000 1000
17 | H,S0, (céc ngudn) 300 35
18 |HNO, 2000 70
19 Amoniac 300 100




TI£U CHUAN VIET NAM TCVN 5940 - 1995

CHAT LUONG KHONG KHI
TIEU CHUAN KHi THAI CONG NGHIEP BOI VOI CAC CHAT HOU CO

1- Pham vi ap dung.

1.1, Tiéu chudn nay quy dinh gia tri ndng do t6i da cla cdc chét hitu co trong
khi thai cong nghi¢p (tinh bing mg/m’) khi thai vao khong khi xung
quanh.

Khi thai cong nghiép néi trong tiéu chudn nay do cdc qud trinh san xudt, kinh

doanh, dich va va hoat dong khéc tao ra.

1.2, Tiéu chudn ndy dp dung d€ kiém sodt néng do cdc chdt hitu co trong
thanh phédn khi thai cong nghi¢p truéc khi thai vao khong khi xung
quanh.

2- Giia tri gioi han.

2.1, Tén, cong thitc hod hoc va gid tri gidi han néng do cla céc chat hitu co
trong khi thai cong nghiép khi x4 vao khi quyén phai phit hop véi qui
dinh trong bang 1.

2.2. D01 véi khi thai cda mot s6 hoat dong san xudt, kinh doanh, dich vu dac
thii, khi thai vao khi quyén phai theo quy dinh & céc tiéu chudn riéng.



Bang 1- Giéi han thai t6i da cho phép cac chit hitu co vao khong khi

Pon vi: mg/m’

TT Tén Cong thirc hoa hoc Gidi han toi da
1 | Axeton CH,COCH, 2400
2 | Axetylen tetrabromua CHBR,CHBR, 14
3 | Axetakdehyd | CH,CHO 270
4 | Acrolein CH,=CHCHO 1,2
5 | Amylaxetat CH,COOOCH,, 525
6 | Anillin CHNH, 19
7 | Anhydrit axetic (CH,CO),0 360
8 | Benzidin NH,C.H,C.H,NH, Khong
9 | Benzen C.H, 80

10 | Benzyl clorua CeH,CH,CL 5

11 | Butadien C H, 2200
12 | Butan CH,, 2350
13 | Butyaxeltat CH,COOC,H, 950
14 | n- Butanol C,H,OH 300
15 | Butylamin CH,(CH,),CH,NH, 15

16 | Creson CH,C,H,OH 22

17 | Clopicrin CH.CL 350
18 | Clorofom CHCL, 240
19 | Coloren CH,=CCICH=CH, 90

20 | Clopicrin CCL,NO, 0,7

21 | Cyclohexan CH,, 1300

22 | Cyclohexanol CH, OH 410

23 | Cyclohexanon CH,,0 400

24 | Cyclohexen CHyo 1350

25 | Dietylamin (C,H,),NH 75

26 | Etysilicat (CH,),Si0, -850

27 | Elanolamin NH,CH,CH,O0H 45

28 | Futural C,H,OCHO 20




29 | Fomaldehyl HCHO 6
30 | Fufuryl C,H,0CH,OH 120
31 | Flotriclometan CCL,F 5600
32 | n- Heptan C,Hj 2000
33 | n- Hexan CH,, 450
34 | Isopropylamin (CH,),CHNH, 12
35 | Isobutanol (CH,),CHCH,OH 360
36 | Metylaxelat CH,COQCH, 610
37 | Metylacrylat CH,=CHCOOCH, 35
38 | Metanol CH,OH 260
39 [ Metylbromua CH,C=CH 1650
40 | Metycyclohecxan CH.Br 80
41 | Metylcyclohecxan CH,CH,, 2000
42 | Metylcyclohecxanol CH,C.H,,OH 470
43 | Metycyclohwcxannon CH,CH,O 460
44 | Melyiclorua CH,CL 210
45 | Metylen clorua CH,CL, 1750
46 | Metyl clorofom CH,CCL, 2700
47 | Monometylanilin C,H.NHCH, 9
48 | Metanolamin HOCH,NH, 31
49 | Naphtalen C,oH; 150
50 | Nitrobenxen CH.NO, 5
51 | Nitroetan CH,CH,NO, 310
52 | Nitroglycerin C,H,(NO,), 5
53 | Nitrometan CH,NO, 250
54 | 2- Nitropropan CH,CH(NO,)CH, 1800
55 { Nitrotoluen NO,CH,CH, 30
56 | Oclan C.H,, 2850
57 | Pentan CH,, 2950
58 | Pentannon CH,CO(CH,),CH, 700
59 | Penol C,H.OH 19
60 | Phennylhydrazin C,H,NHNH, 22
61 | Tetraccloelylen CCL,=CCL, 670




62 | Propanol CH,CH,CH,OH 980
63 | Propylaxetat CH,-COO-C,H, 840
64 | Propylendiclorua CH,-CHC;-CH,CL 350
65 | Propylenoxyt CH.O 240
66 | Popylen eie C,H.OCH, 2100
67 | Pyrindin C.H., 30
68 | Pyren C,.Hio 15
69 | Quinon CH,0, 0,4
70 | Styren C.H.CH=CH, 420
71 | Tetrahydrofural CH;O 590
72 | 1,1,2,2- Tetracloetan CL,HCCHCL, 35
73 | Tetraclometan CCL, 65
74 | Toluen C.H,CH, 750
75 | Tetranitromentan C(NO,), 8
76 | Toluidin CH,C,H,NH, 22
77 | Toluen-2,4-diisocyanat CH,CH.(NCO), 0,7
78 | Trietylamin (CH,),N 100
79 | 1,1,2- Tricloetan CHCL,CH,CL. 1080
80 | Tricloetylen CICH=CCL, 110
81 [ Triflo brommetan CBrF, 6100
82 | Xylen (o-,m-,p-) CH,(CH,), 870
83 | Xylidin (CH,),C.H,NH, 50
84 | Vinyiclorua CH,=CHCL 150
85 | Vinyltoluen CH,=CHC,H,CH, 480




TIEU CHUAN VIET NAM TCVN 5948 - 1995

AM HOC

TIENG 6N PHUONG TIEN GIAO THONG VAN TAI PUGNG BO
MUC ON TOI1 PO CHO PHEP
1- Pham vi ap dung.

1.1, Tiéu chudn nay quy dinh mic 6ng t6i da cho pﬁép ddi véi cac phuong tién
giao thong van tai duong bo khi van hanh, hoat dong.

1.2, Tiéu chudn nay 4p dung dé€ kiém soit miic 6n do cdc phuong tién dudng
bd tao ra khi van hanh.
2- Gia tri gi6i han.

Moi loai phuong tién giao thong van tai dudng bd khi van hanh khong
duoc tao ra mic 6n vugt qué gid tri néu trong bang.

~ Ti€ng on phuong tién giao thong van tai duong bé
Miic on toi da cho phép

TT Tén phuong tién van tii Mirc on toi da
(dBA)
1 Xe mdy dén 125 cm? 80
2 Xe mdy trén 125 cm’® 85
3 Xe mdy 3 banh 85
4 Xe 0 tO con, xe taxi, xe khiach dén 12 chd ngdi 80
5 Xe khach weén 12 chb ngdi 85
6 Xe tai dén 3,5 tdn 85
7 Xe tai trén 3,5 tan 87
8 Xe 1ai cong sudt trén 150 kW 88
9 Xe kéo, xe ni dit, xe tai dic biét lon 90
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1. Analog - Digital conversion handbook - Sheingold

. B0 khuyéch dai xi 1§ va IC tuy€n tinh - Wiliam D.Stanley

Ngudi dich Trdn Quang Huy - Téng cuc Buu dién

. Co s& 1y thuyét clia phuong phép sic ki khi - Tap thé cic tac gia dé tai

VHI - Thu vién dai hoc Tu nhién
Po ludng diéu khién bing mdy tinh - Ngo Dién Tap
K§ thuat sé thuc hanh - Huynh Dic Théng

. K¥ thuat mach ban dén - Tap III - U.Tietze; Ch.Schenk

Ngudi dich Trdn Quang Huy - Téng cuc Buu dién

. K§¥ thuat ghép ndi mdy tinh - Nguyén Manh Giang - NXB Gido duc
8.
9.

Turbo Pascal - Pham Van At - Trudmg dai hoc Giao thong Van tai
Turbo Pascal - Quach Tuén Ngoc - Dai hoc Bach khoa Ha noi

10. Toxic Gas and Oxygen Electrochemical Sensor/Transmitter Instatltion

manual - ENMET corporation.

11. X1t 1y tin hiéu s& - Pham Thugng Han - NXB Gido duc
12. X 1§ tin hiéu va loc s6 - Nguyén Qudc Trung - NXB Khoa hoc k§

tho4t. '

13. Bui Xuin Cay. Giao thong do thi va td chitc giao thong. Gido trinh cao

hoc. DH GTVT-1996

14. Pham Ngoc Bang. O nhiém moi trudng khong khi do thi va khu cong

nghiép. NXB KHKT Ha n6i -1992.

15. Chét lugng khong khi. Tiéu chudn phdt thai ddi v&i cdc phuong tién

giao thong dudng bd. TCVN 5947-1996.

16. Phuong tién giao thong dudng bo. Phuong phép do khi xa trong qua

trinh kiém tra ho#ic bao dudng. TCVN 6204-1996.
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