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Chuong 1 :

2

MG DAU

I.1 : Céac khai niém chung vé thir nghiém dong co.

Qud trinh dua mot loai ddong cd mdi vao sin xuat dn dinh déu phdi trdi qua hai giai doan chinh Ia
thi€t k& va thit nghiém (ché thi¥, chay thi¥) d€ rit ra nhitng diém can hoan chinh.

Trong qud trinh hoat dong, c6 ratnhi€u y&u t§ 4nh hudng dén sy lam viéc cda dong cd. Nhitng anh
hudng nay rat phic tap, khi thi€t k& khong thé danh gid dd. Vi vy viéc th nghiém dong co 1a rd't cin
thi€t. Viéc chon phudng 4n thi€t k€ so bo, thi€t k€ k§ thuat phdi k€t hgp chit ché véi qué trinh thit
nghiém mo hinh, ch€ thit, chay tht, hoan chinh thi€t k& rdi cudi cing méi ché tao hang loat.

Thit nghiém dong co Ia mot cong viéc phifc tap, né thay ddi tuy theo muc dich thit nghiém. Tinh chat
va nhip dd thit nghiém hoan toan phu thudc vao nhip dd clia nén sin xuit, trang thai k§ thuat clia loai
dong co méi d6. PE viec thi nghiém dat chat lugng cao thi phdi 5 chitc thif nghiém thit chu ddo, ké tir
giai doan xay dung phuong phap luan thit nghiém, 14p mo hinh thir nghiém, xay dyng ndi dung va dé
cuong thit nghiém, trang thi€t bi do ludng, phuong phap xtt I s0.liéu thdng ké thu thip dudc qua thit
nghiém.

MAu tht nghiém dugc ch€ tao trong phan xudng thit nghiém clia nha may san xut, trong xi nghiép
ch& thit clia vién nghién cttu khoa ho¢ hodc clia phong thi€t k€. Tuy theo tinh chat phic tap clia sdn
pham, sin phAm m&i hodc sdn pham cai tao, tuy theo kinh nghiém cla cén bo nghién citu v v ... ma quyét
dinh ndi dung thit nghiém, s& lugng miu thi¥, trinh ty thi v v ... & danh gid ddy da cdc chi tiéu kinh té-
k¥ thuit cia sdn phim du ki€n sé& dugc san xuithang loat.

Giai doan ch€ thit dudc ti€n hanh nhim ki€ém tra thuc t&€, cac tinh ning kinh t&€ ky thuat clia san
phiam, thi€t 1Ap cic budc cong nghé, hoan chinh thi€'t k& k§ thuat (k&t cau vat liéu, dung sai kich thudc,
tinh cong nghé v v ...). Khi d6 dong co dudc ti€n hanh san xui't trén co s mot s6 tdng thanh, bd phin, chi
ti€t may c6 thé dugc ché tao trén quy trinh cdng nghé, diy chuyén san xud't cé sin. Pong thdi, trong qud
trinh ch€ thir nay ciing c6 thé tim ra cdc qui trinh cong nghé khdc tién ti€n hon, gidi phap ky thuat tdi vu
hon, phuong phap do, dung cu do ludng ki€m tra t5t hon d€ 1am co s& cho viéc sin xudt hang loat sin
phim d6 sau nay. Sau giai doan ché th, san pham thé hién ddy di tinh ning kinh t&- k§ thuit, wu
khuy&t di€m, san phim s& dugc hoan chinh vé mitkinh t&€ va cong nghé sin xui't va dugc dua vio sin
xud't hang loat, trd thinh mot mithang c6 ddy da gid tri thuong pham trén thi trudng tiéu thu.

Ngoai viéc thif nghiém gin lién vdi tirng giai doan clia qua trinh cho ra ddi mdt sin phdm méi, viéc
thit nghiém céc loai dong cd sin c6 ciing c6 moty nghia rit quan trong :

e Qua thir nghiém c6 thé phat hién ra nhitng mat manh, mat y&u, nhitng sai sét trong thi€t k&, k&t
cau, cong nghé va vat liéu st dung

e Gitp thu thiap nhitng kinh nghiém thi€t k€& thé€ hién trén nhitng dong cd ma ta thir nghiém,

e K&t qua thit nghiém cho ta s& liéu so sinh sin pham ctlia ta sdn xuat v6i sin phadm c6 sin (thit
nghiém doi ching).
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e Ngoai ra, qua viéc thd nghiém dong cd sé giip xay dung hay hoan thién cac quy trinh, tiéu
chuin va cic di€u kién Iam viéc t5tnhit cho viéc van hanh va khai thic ddng co

e Cdcthdng tin c6 dudc s& rathui ich cho viéc khai thdc, sit dung va hoan thién dong co.

Thit nghiém dong co sau qud trinh stra chita hay dai tu cling dong mot vai trd rdt quan trong. Dua trén
cac thong s k¥ thuat, ngudi s dung va van hanh dong cd c6 thé ddnh gia tinh trang dong cd va chit
lugng sdn phim sau stta chita.

Thit nghiém dong co con gitp ddnh gida mic dd hoan thién clia cdc san pham dudc sit dung trén dong
conhu : cicloaidiu md bdi tron, cdc sdn pham ding trong hé thng lam mat, nhién liéu.vv...

I.2 : Phan loai thif nghiém
Tuy theo muc dich thi¥ nghiém ta c¢6 thé phan loai thit nghiém dong co nhu sau :
L.2.1 :Thit nghiém phuc vu dao tao

Thtt nghiém dong cd gitip sinh vién ndm vitng chdc va h¢ thdng hoa cac ki€n thic Iy thuyé&t da
dugc trang bi trong cdc mon hoc chuyén moén :

e K&t cau dong co dot trong.
e Nguyénly dong co ddt trong.
e Tinh todn thi€t k€ ddong cd dot trong.

Gitp ching ta lam quen v&i cac thi€tbi, bang thir, cach thuc hién mot thir nghiém, cac dung cu do
va hé thdng cdc thi€t bi phu trd trong thit nghiém dong cd dot trong.

Tao diéu kién cho chiing ta ti€p cin vi cac ki thuat do tién ti€n trong thit nghiém dong cd ddt
trong. Qua dé ngudi hoc c6 thé hi€u sau va hoan thién hon vé cackién thitc d3 dudc hoc.

L. 2.2 :Thi nghiém djng co trong nghién citu
1.2.2.1 : Thit nghiém chuyén sau

Thi nghiém theo cédc ndi dung nghién citu chuyén sau lién quan d€n dong co ddt trong nhu :

e Nghién cttu vé dudng nap, dudng thai, budng chdy, su phun nhién liéu, sy dinh Ita, ... Anh
huéng d&€n nhiét dong luc- hoa hoc clia qua trinh chay nhién liéu trong xi lanh nhim nang cao
hiéu sudtva cong suat dong co.

e Nghién cifu t8iuu cic loainhién liéu va diu m& bdi tron st dung trong dong co.

e Nghién citu tinh thich nghi ciia dong cd hoat ddng trong moi diéu kién moi trudng va dia 1y cu
thé.

e K&t qui nghién cttu duge 4p dung nhim hoan thién thi€t k& va chit lugng dong cd tir d6 c6
thé nang cao tinh kinh t&, tinh hiéu qui, gidm 6 nhiém mdi trudng do khi thai va ti€ng dn giy
ra.

1.2.2.2 : Thit nghiém nghién citu cai ti€n.
Nhiim tim ra cic giai phdp hoan thién k&t cAu dong co, cdi ti€n céc chi ti€t hay mdt hé thdng trén
dong co.
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Cédc thif nghiém nay c6 thé thuc hién trén bing thir ddng co hoac trén tiing bo phin riéng biét
clia dong cd. M§ rong hon, thir nghiem ddng cd con bao gdm cac nghién cifu lién quan dugc ti€n
hanh bén ngoai dong cd rén cdc md hinh hoa cic hé thdng clia ddong co nhu nap, thdi, hé thong

nhién lieu, hé thong dién...

1.2.2.3 : Thi nghi¢ém kiém dinh dong co.
Nhim ddnh gid céac tinh ning k§ thuatva xdc dinh chit lugng ch€ tao cia dong cd méi va dong co
sau khi stta chita, dai tu, hay dong co sau mot khoang thdi gian st dung. Qua d6 co thé co dudc mot
cach twong doi thdi han si dung, thdi gian giita hai k¥ stra chita 16n. Ngoai ra con co thé danh gid

http://www.hcmute.edu.vn

chat lugng dong cd sau qua trinh sita chita hay dai tu.

Cdc thi nghiém nay thong thuong kiém tra cic thong s6 k§ thuit co ban clia dong co : momen,
cong suit ddng co, s vong quay, suiit tiéu hao nhién liéu, lugng tiéu hao diu boi tron, thanh phin

khi thai.....

1.3 : Cac bang chuyén ddi don vi.

Bang chuyén ddi don vi :
e Kilogram (kg)
e Metre (m)
e Newton (N)
e Square metre (mz)
o Cubic metre (mz) litre (1)
e Metre per second (m/s)
e Joule (j)
e Watt (W)
e Horsepower(hp)
e Newton metre
e °C:d6 celsius (0)
e °K: dokelvin (T)

e Ap suit(Pa)

1kg =2.2051b
1m =39.37.in

IN =0.2248 Ibf

1m” = 10.764 ft*

m’ = 10001 =35.3 ft’
m/s =3.281 ft/s

1J =Nm =0.7376 ft- Ibt
1W=1IJ/s

hp=745.7 W

1Nm = 0.7376 Ibt- ft

T= 6 +273,15
1cal=4.1868]
1 kilocalorie (kcal) = 4.1868 kJ.

1 Pa=1Nm?’=1,450.10"* Ibt/in’
1 bar (bar) = 10° Pa = 14.51bf/in>
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Chuong 2 :
SO pO BO TRi CHUNG PHONG THU NGHIEM PONG CO

IL1: C4ch bo tri phong thit nghiém dong co.
I1.1.1 Tong quan vé phong thi nghiém dong co

Phong thit nghiém ddng cd la mdt hé thong may méc, cac thi€t bi kém theo va cic thiét bi do rat
phtc tap, tdt ca nhitng cong viéc trong phong thi phai dién ra nhu mot thé thong nhat. Khinhin bang thi
& mot khia canh riéng ré& nhu mot hé théng nham ki€m tra cong suit, heé thong kiém tra cha't lugng khi
thdi hay ti€ng On, chiing ta c6 thé khong nhin thi'y dugc birc tranh tdng quat. Trong chudng nay sé trinh
bay nhitng dic di€ém chinh ctia nhitng loai phong thir ddong cd khdc nhau, phan loai cac phong thit nghiém
dong cd. Ngoaira trong chuong nay con dé cap dén cdc vin dé lién quan nhu : kich thudc clia phong thit
dong cd, cdc van dé lién quan dén viéc 1dp dit, an toan trong van hanh, phong chiy va cic van dé lién
quan khac.

I1.1.2 S @ b tri phong thit nghiém dong co :
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Hinh 2.2 Phong thit nghiém dong cd st dung may do ¢
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Trén cac ban vé 2.1, 2.2 trinh bay sd d6 bd tri chung clia cac phong thi nghiém dong co sit dung
thiét bj tao tai dung dong cd dién va thiét bj tao tai thay Iyc. Tir sd db nay ta nhan thay su khac biét trong
bd tri clia chiing khong d4ng k€. O phong thir nghiém st dung dong cd dién s& bd trithém cic thi€t bi dé
sit dung ning luong trong trudng hop dong cd dién hoat dong & ch& do may phat. O loai bing thi thiy
Iurc cAn phaibd tri céc thi€t bi cAp nudc va x4 nudc cho bing thi.

IL2 : C4c yéu cau chi tiét

I1.2.1 C4c van dé chung.

Phin nay trinh bay nhitng dac di€m chinh ctia phong thir nghiém dong co, tir phong thir nghiém don
gian nhat dén phong thir nghiém phiic hdp diing cho cic nha san xuitd td va cong ty dau md 16n. Nhitng
cau héi can phai dat ra 1a : kich thudc clia phong thit, cac dich vu cung tng cin thi€t, cdc luu y khi gd lip
dong cd, an toan va phong chdng chdy nd.

Khi thay ddi vé ciu triic s& 1am phét sinh nhiéu chi phi. Nhitng cAu hdi sau cin phii dudc xem xét
cin than, va phai dugc trd 15i trude khi tién hanh xay dung phong thif.

1. Muc dich huéng dén clia phong thit nghiém Ia gi ? Nhitng dy doan cho nhitng muc dich xa hon

nita ?

2. Trong tuong lai c6 doihdi ldp dat thém céc thi€t bi m&i khidng va nd sé& chi€m bao nhiéu khong

gian ?

3. Cé4c thi€t bisé Iip dit sau nay c6 tuong thich voi cic thi€t bi hién c6 hay khong?

4. Pong cd dude bo tri valdp dit nhu thé nao? Pong cd c6 thay dSi thudng xuyén khong va phai sip

x&p nhu thé nao @€ van chuyén né ra va vao phong thit mot cich thuin tién?

5. C6 bao nhiéu loai nhién lié¢u thudng dugc st dung ? Va phdi sip x&p nhu thé nao trong trudng

hgp st dung nhitng loai nhién li€u dic biétkhac ?

6. C6 di dién va nuSc cung ciAp cho khu vuc nay khdong? Chat lugng nudc nhu th€ nao? Pién thé

khu vuc dit bang thir ¢6 dn dinh hay khong? C6 st dung dong co dién (rén bing thit ) & ch& d6

mdy phathay khong ?

7. Tdc ddng dé€n mdi trudng nhu thé nao ? Ti€ng 6n va khéi thdi clia ddng co cd phdi 1a vin dé hién

tai hay khong ?

8. C6 cdc yéu cau rieng vé luat 1é clia dia phuong vé chiy nd, an toin lao dong, mdi trudng, diéu

kién lam viéc?

I1.2.2 Céc thong s6 do dac.

Tuy thudc vao quy md, yéu cau va chuc nang ciia mot phong thir nghiém dong co thdng thudng cac

thong s6 sau s& dugc ti€n hanh ddnh gia

e Momen dong co

e SO vong quay dong co

e Lugng khong khi nap vao dong co

e Ty 1&¢ hdn hgp

e Chat lugng khi thai (thanh phﬁn cdc chiit CO, HC, NO, SO,, mudi than...)
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e Nhiét do va dp sult ctia motso thi€t bi va mot s6 vi tri trén dong cd (nhiét dd bougie, nhiét
dd khi thai, nhiét d6 va 4p sud't dau boi tron, 4p suat trén dudng dng nap...)

2 A A A R z ~ *A A 2 R
e Cdcthong s6 ve dd am, ap suit, nhiét dd ctia khi quyén.

D3&i véi cac thit nghiém dic biét, vi du cdc nghién ctu vé chit lwgng dau bdi tron modt s& thong s6
khdc sé& dugc quan tim nhu: do mon cla cdc chi i€t may.vv...
I1.2.3 Van dé an toan.
Phong thtr dong cd 12 modt mdi trudng lam viéc nguy hi€m. Phong thi nghiém dong co rit nong va
on, san tron va khong gian Iam viéc c6 nhiéu nhitng 6ng din va day cap.
Am thanh ti¥ khu vyc diéu khién dén phong thi phii di r6 dé ngudi van hanh thyc nghiém nghe
dugc nhitng yéu cau trg gitp.

Pong cd dung trong bing thlt c6 thé khong dugc thi€t k&€ dé 1dp trén bing thit nén né nhitng dicu
kién kh4 khac nhau. Khép ndi giita dong cd va bing thir dong luc c6 thé khong chiu dudc trong diéu kién
qué thi. Ngudi thi€t k€& phai ludng trudc nhitng hu hdng c6 thé c6 dé.

Ngoai ra con phdichii y d&n cdc chi tiéu vé thong gi6, chi€u sing, ti€ng on.

IL3 : Thi€t k& cia mot s6 phong thi nghiém di€n hinh
IL.3.1Ki€u thi€t k& c¢d ban

C6 nhiéu trudng hgp chiing ta chi cin thit 'tdi ciia dong cd, @€ dat muc dich kinh t&€ nha't, phong thit
cin bd tri cac khu vire thich hgp vé&inhirng thi€t bi kém theo.

e Hé thong cap nudc va thoat nude

e Heé thong cung cip nhién liéu c6 thé di chuyén dugc
e Hé thong thong gi6 hoan chinh

e Hé thong din khi thdira ngoai

e B0 phdngiam Am

e Nhitng thi€tbi an toan va phong chdng chiy né.

e Hé thong lam mét

e Hé thong khi xa

e Bing diéu khién
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Hinh 2.3 : Bé thit cho dong cd va bing thit cong suit co thé di chuyén dudc.

Bing thif tai cong suit loai nay dugc 1dp dit trén truc ra cda dong co, qua mot khdp ndi, truc khiiyu
dudc lién k&t v6i dia ly hop.
Trong mot s6 trudng hop chn thi€t bing thi tdi cong sudt nay cé thé 1dp dit ma khong cin thao
dong co ra khdi 6 to.
Hé thdng lam matddng cd bao gdm mot khoang chita nudc, né thich hop d€ dan nu6c 1am mét qua
donudc.
Bang diéu khi€n cin c6 nhitng yéu ciu tdi thi€u sau :
Hién thi dudc md men va s6 vong quay. Pong hd do dp luc dau bdi tron, do ugng nhién lieu,
thi€t bi diu khién d6ng mé& dong co va diéu khién thanh ring nhién liéu hodc canh buém ga.
Cdc iing dung :
e Thk dong cd sau khi dai tu
e Chinh ddng cd theo cdc chi tiéu
e Kiém tra 6 to diing trong quan sy
e Kiém tra chit lugng khi thai
I1.3.2 Tong quat ctia phong thir ddng co c6 cong suat tir 50 dén 300 KW
Loai nay c6 s6 lwvong nhiéu nhat. Hinh 2.4 13 hinh tng thé clia phong thi¥, hinh 2.5 13 bo g4 dong co
va may do cdng suit. Nhitng phong thi nhu vy, thudng dong co va may docdng suit dugc lip thing
hang. Pong co vao phong thif qua cita I6n § phia sau, ngudi van hanh di vio bing clra khdc gin ban diéu
khi€n. Hau hé't cac dung cu gin trén tudng, may do khéi, ddng hd tiéu hao nhién liéu... duge dat cling
mot phia & xa clra vao phong thit. Clra quan sdt phia trudc ban diéu khién, thudng duge 13p kinh hai 16p
nhim gidm t&€ng on.
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Dai v6i nhitng bing thit ¢6 cong suit 16n hon 150 KW, ¢6 mdt dudng ray ldp can truc dudc dit bén
trén bé thir d& c6 thé nhéd’c, giit ddng co va may do cong sud't dong cd. Thong tin vé diéu kién lam viéc
clia dong co dudc truyén vé mot bang thong tin (c6 thé di chuyén dugc). Cap nhiéu 161 dugc sit dung dé
din tin hiéu d&n ban diéu khién.

Khoéi thdi tir ddng co c6 thé din 1én phia trén. Trong mot s& trudng hop khi thai ¢ thé din xudng
phia dudi nén nha.Pudng din khi thii doi khi dudc bd tri ca hai bén cha bing thir. M&i mot dudng khi x4
nén ¢ mot van motchiéu (dane cinh buém) khone cho khixa hdivé.

Hinh 2.5 : B¢ thit dong cd va mdy do cong suat.
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Phong thit c6 thé dé dang thay ddi vdi nhitng dong cd khdc nhau, nhung s& 1an thay ddi thudng
khong qua mot tudn mot 1an. Mot bé 48 dong co dude chi ra trén hinh 2.5 c6 thé lip cho nhiéu ddong cd
khdc nhau, tuy nhién g4 1dp dong co t0n thdi gian kha 1au.

Mot hé thong ki€m soat di kem vdi phong thir nghiém ddng cd c6 nhiéu muc dich c6 thé rit phitc
tap, phu thudc vao cic loai phép tht ma lya chon cho phit hgp.

C6 nhiéu cdch lip ditkhic nhau. Trén hinh 2.4, bé thit ddng truc vSi phong, ki€u nay thudng dudc
str dung. Mot Iwa chon khdc 1 bé thit nim 1&ch véi truc clia phong, nhu hinh 2.6, diéu nay gitp viéc
quan siat dé& dang hon nhung phai dac biét chi y d€n van dé an toan va kh3 ning chiu luc cla clra s6
quan sit, loai nay thich hgp cho nhitng phong thir k& nhau si dung chung ban diéu khién.

Cicing dung :
e Phit trién cic bd phan clia ddng co va cac tong thanh
e Céc phong nghién ctu phat trién va cdc ki€m tra doc 1ap
e Phit tri€n nhién liéu, diu bdi tron va cdc qua trinh kiém tra
e Phuc vu cho hufn luyén va gido duc

e Dung trong muc dich quan sy

Hinh 2.6 Phong thit nghiém bé thit nim 1&éch véi truc clia phong
I1.3.3 Nhiing phong thi dic biét dung cho nghién cttu va phat trién

Thir nghiém va phat trién dong cd 1a nhan td quan trong clia cdc nha san xuit 6 o va cac cong ty
dau bdi tron.
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Phong thlt thudng ¢6 quy md 16n va dugc thi€t k& thanh nhiéu budng gidng nhau nhu hinh vé
(hinh2.7). Céc dong cd dugc thit nghiém thudng dudc 1ip trén ban trugt di dugc tiéu chudn hod va dugc
dua d&n céc vi tri quy dinh biing cach trudt trén cdc thanh ray. O day n6 d& dang dugc lién k&t véi nhiing
bang thit qua nhitng khép ndi.

Céc thuc nghiém tai diy thudng thudng phuc vu cho cic yéu cau sau :

e Nang cao hiéu suit trong viéc sit dung nhién lieu.
e (Caithién chat lugng khi thdi.
e Ning cao kha ning 6n dinh va kha ning diéu khi€n dong cd.

Cicung dung :

Thudng diing & cac bd phan nghién cut va phdt trién clia cic cong ty dt6 hay tai cdc cong ty diu
nhon.

C4c phong thi nghiém va ki€m tra c6 quy mo qudc gia.

Hinh 2.7 phong thit dic biét dung cho nghién cttu va phat trién
I1.3.4 : Bang thif ¢6 truc nghiéng
Trong thurc t€ ¢6 nhiéu trudng hdp dong co gin trén O t6, phai hoat dong trong cdc vi tri c6 do doc
16n. PE nghién citu dnh hudng clia do ddc dén tinh trang hoat dong clia dong cd. Ngudi ta thi€t k& nhitng
bang thir c6 thé giif cho dong cd hoat ddng & mot d6 doc nha't dinh. Cac bing thir loai nay thudng dung
cac dong co tao tai la dong cd dién (DC hay AC).
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I1.3.5 Phong thit nghiém dung trong san xuat

Nhitng phong thit loai nay kha dic biet. P6i twuong dé€ ki€m tra 1a nhitng dong co hoan thanh va
chay thr trong mot thdi gian rat ngin, thdi gian hoat dong cho dong cd xing 1a 6.5 phiat, va dong co
diesel la 20 phat.

Toan bd quy trinh diéu khi€n dong co, lip dit 6ng din va dng thodt nuc 1am mdt va cdc trang
thi€t bi khdc, trinh tr ki€m tra déu phai dudc tw dong hda, su can thiép bdi ngusi diéu khién dudc gisi
han, chi d€ gidi quy€t nhitng hu hdng va ki€m tra nhitng 10 11, ti€ng 6n khac thudng. Phong thir dugc
trang bi nhitng chuong trinh dé nhin ra cic sai khac so v6i dong cd tiéu chuin, mic @6 hoin thién clia
cac tiéu chuin di datra nhim khic phuc nhitng sai s6t.

Cicing dung :

Phong thit diing trong sin xttat nhim ki€m tra cdc thong sd sau
e Thaigian khGi dong ddong co
e Momen xodn cla truc khuyu
e Khoang thdi gian dé 4p sufit dau dat dé€n mic can thiét
e ChAtlugng khi thai

IL4 Céc luu § vé cau tric.
I1.4.1 Quy md thuc hién phong thi

Trong qud trinh thi€'t k€ mot phong thtt motsd yéu td vé tién ich cd bdn can phai chd ¥ :

e Cichbd tri, phuong tién van chuyén, dudng van chuyén ng v4i titng giai doan clia cdng viec.

e Nhitng cong viéc sifa chita gi, cich mang thi€t bira vao khikiém tra.

e Quy trinh diéu chinh clia dong co.

e Hé thong ga lip dong cd, chiéu cao bing thir, phuong tién van chuyén bé dd, thi€t bi méc, xe
chuyén chd tr dong.

e Lip ditva thao dong cd ngay tai bing thit hay diéu khién 6 xa.

e Nhitng thuin 1¢i trong bdo tri va hé thong phat hién 15i.

e Phuong phdp do, cach diéu khién va Iwu trit dif liéu.

Quy md ki€m tra s& trd nén khé khiin hon, dic biét 1a trén nhitng dong cd dugc trang bi nhiu bo
phan va nhitng bd phan dé cé thé gay khé khin cho viéc bdo tri. K&t cAu theo cum cia cic thi€t bi cho
phép dé dang cho viéc stta chita (thay th€ theo cum).

I1.4.2 Kich thuéc tdng thé ctia phong thir

Kich thu6c clia mot phong thit phai db rong d€ tao sy thoai mdi khi thao tic va an toan khi di
chuyén vao vara cac thi€t bi. Thé tich phong cang nhd thi cang khé d€ kiém sodt viec thong khi dusi
nhitng diéu kién tht tdi khdc nhau. Mot nguyén tic la phai c6 mot 16i di rong chirng 1m xung quanh bé
thit va trin nha cta phong thir phai di cao d€ co thé nhadc mdy do cong suat vugt qua dinh clia dong co.
Trong nhitng bé thir d6ng co gin trén 6 tO phai c6 di khong gian d€ 1ip hé thdng x4, né goi Ia chidu dai
phu cua phong thi.
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CAn nhé rang nhitng chi ti€t trong phong thit phii c¢6 nhirng tinh todn du phong can thi€t d& phit hop
vdi nhitng ddng co va nhitng phu kién ctia n6 c¢6 kich ¢ khdc nhau. Mot vin d& nita 12 phdi cha y dén
kich ¢& clia mdy do cong suit (c6 ké dén kich c& clia canh tay don do momen va cic thi€t bi kém theo).

I1.4.3 Quan sit va nghe trong qua trinh kiém tra dong co

Thong thudng nhitng phong thit c6 phong diéu khién nim riéng ré. Tir d6 ngudi diéu khién khé c6
thé quan sit toan dién dong cd tir ban diéu khi€n. Nhung nhd vio nhitng thi€t bi hién dai nhuw mot hé
thdng quan sit bing hinh anh, ngudi diéu khi€n c6 thé kiém sodt dugc su van hanh cda phong thir. Mot
hé thong cidnh bio toandién ciing cin thi€t @€ dé phong trong nhitng trudng hdp khin cap.

Piéu quan trong 4nh hudng dén kha ning quan sat phong thi¥ 13 tra 13i cho cau hdi : Phai sip x&p
phong thit nhu thé ndo ? Thong thudng ngudi ta quan sat hé thong 1p dit dong cd tir phia sau, gan clfa
vao phong thit. Nhung tir di€m nay kha nang quan sat rit kém.

Ngudi van hanh cac thi nghiém thong thudng chi chi y d€n cdc chi din trén thi€t bi hay man hinh
hién thi vi viy ma khong thdy dudc nhitng thay ddi § trong phong tht, vi du nhu : trong cac géc clia
phong thit naim ngoai mit quan sat theo hudng thing. P& khic phuc diéu d6, c6 thé treo nhitng nhin hay
tin hiéu ma c6 thé lay dong nhd vao ludng gié thong khi.

Viéc nghe ciing déng vai trd quan trong ddi vdi nhitng ngudi vAn hanh c6 kinh nghiém. Am thanh
s& gitp cho ngudi van hanh bi€t dudc nhitng hu hdng nhanh; doi khi khong kip hién thi trén cic thi€'t bi
kiém soat. Trong cdc phong thir hién dai, cach Am t6t, ngudi diéu khién rit khé nghe dugc am thanh phat
ra tif trong phong thi. Vi viy, ¢6 thé 1ip micro trong phong thir va truyén 4m thanh d6 ra ngoailoa (dudc
13p gan ban diéu khién) hoic tainghe.

IL4.4: Ca'u triic ctia shn va nén méng

Bén dudi sin nha phii dugc thong khi d€ trdnh sy tich tu nhitng chit khi c6 thé gay chay nd. Thinh
thodng phaicé thi€t bi ki€m soét lugng thong khi nay. Nhién liéu sit dung cho thit nghiém tranh dé chdy
ra trén san nha. T8t nhat nén chia nén nha hai bén bé thir bing nhitng dudng ngin dé c6 thé din nudc
hay chatbdnra ngoai.

San nha nén dugc thi€t k&€ bdi nhitng tdm vat liéu (thudng bing gang) ch€ tao sin, khdi lugng trung
binh mdi tAm khodng 20Kg. M&i tim s& c6 16 d€ co6 thé nhic 1én dugc. Piéu nay gitip dé dang cho viéc
lap dat mdi cac thi€t bi khac.

San nha nén dudc thi€t k& theo dang cac tdm vatliéu dic sdn va c6 du trii cho viéc 1dp dat cac thi€t
bi khac nhu bing thit v ddng cd Trén san nén bd tri cic rinh dang chit T. C4c rinh nay s& gitdp g4 lip
bang thit va bé dd dong co dé dang. Bé mit 1am viéc cla cic rinh nay can phai dugc can chinh vé mifc
dd thang hang,(cdc sai léch do van xoidn c6 thé gdy ra cdc tic hai 16n ) Tuy nhién vSi k&t ciu nay cic
chit 1dng (nhién liéu, nudc...) c¢6 thé bi giit lai trong cdc rinh ndy va né con gy phin xa lai ti€ng dn khi
dong co va bing thit hoat ddng. Ngoii ra, né con mdt nhugc di€ém : hé s6 ma sat kém dé giy trugt cho
nguGi st dung.

I1.4.5: C¥a ra vao

Ctta ra vao dat dudc nhitng doi hdi vé cach 4m va chiu nhiét c6 trong ludng kha'16n, can mdot luc
16n hon binh thudng mdi ¢ thé di chuyén chiing, diy 12 mot nguyén tic an toan nén nhd khi thiét ké
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phong thit. Chd y, lvc do tdc dong tr quat thong gi6 giy ra lam ting sy chénh léch dp suat gilta bén
trong va bén ngoai cifa, c6 thé gy ra nguy hi€m hay khong thé mé dudc cira.

TAt ca nhitng ctfa déu phai thi€t k& 1a loai clra trugt hay md ra phia ngoai. Tuy nhién, & loai clra
trugt c6 mot nhuge diém la tao ra mot khodng khong gian ché't trén bitc tudng khi clra dugc md, trén clra
nén c6 mot cira s6 quan sat nhd va co6 thé c6 nhitng chi din cho viéc di lai.

I1.4.6 : Tuong

Tuong phai dat dugc mot vai doi hdi khdc hon 1a mot tudng binh thudng st dung trong cac tda nha
cong nghiép. Tudng phdi di ciing vitng d€ c6 thé chiu dugc nhiéu thi€t bi gdn 1én né. Tudng ciing phii
dat dudc nhu ciu vé cach Am va chong chdy.

Thém vao d6, wdng ciing phdi dé lau chli, dugc son cdc mau sang va khong bi chéi khi chi€u anh
sang vao. Chd y, khi 1ip vao wdng cdc tim cdch 4m, s& gy khé khan cho viéc lau chui va Idp dit cic
thi€t bi Ién twong. Vi vay, chi nén st dung nhitng loai vat liéu dung riéng cho phong thi.

I1.4.7 : Cach bo tri 4nh sing

Tran nha cta mot phong thir dic thii thudng c6 treo hé thdng bio chdy, dudng ra clia khi thai, Ong
thong gi6 va xa nang. Anh sang thudng 1 xem xét sau cung nhung 1a diéu'quan trong song con. Bén
chi€u sdng phai dudc Iip an toan sao cho khong bi dung dua do quat thong gié va cho dnh sang tot, 6n
dinh ma khong giy chdi cho phong diéu khién. Vi dén chicu sang c6 thé hoat ddng trong mot mdi trudng
c6 ddy hoi xing dau nén né phdi dat dugc tiéu 'chuin an toan, d& lau chlii v hoat ddong & nhiét dd bé
mat vira phai.

Nhitng thi€t k& cho hé thong chi€u sdng 12 ki€n thitc chuyén sau. Lién quan d&€n dd chi€u sdng, kich
thuéc tuong ddi cda phong, dd phan xa clia tudng va tran nha.

Tirng bd phan chi€u sdng trong hé thdng qudc & goi la Lux (don vi chi€u sidng), dugc xem nhu mot
cudng do sdng. Cudng dd tda sing clia ngudn goi 1a dd sing, dudc x4c dinh nhu ngudn phat ra clrong do
sang ddng tin cay. Hiéu qua cta ngudn sdng phu thudc vao tirng loai ngudn sang khac nhau ciing nhu
tam rong ma né phat di.

M3 IES doi héi mitc dd chi€u sang phai phu hgp véi tirng pham vi chi€u sang khac nhau. Mot mifc
khodng 500 luxo (don vi chi€u sing) phat ra mat phing ngang 500mm trén san, d6 cling 12 sy cung cAp
hop ly. Trong tinh trang khin cAp 4nh sang tir acquy phai kéo dai khodng mot gid va do sang tir 30-80
luxd nén cung cip cho ci phong thit va budng diéu khién.

Pén chi€u sang co diéu khién tit ngay tir ban diéu khién, nhiim c6 thé phathién cic tia lra, nhitng
bé mat néng dé ma & anh sang thudng khong thé quan sit duge. D€ ddm bio an toan cho ngudi st dung
ngudn cung cAp cho nhitng béng den khdng qua 110V.

I1.4.8 : Hé thong do dong co

Miic @ phtc tap clia hé thong dung d€ 1dp dit va thdo gid dong co phu thudc vio su thudng xuyén
thay d6i dong co thit nghiem. Pong co tau thdy loai I6n dugce 1dp mdt hé thdng thi nghiém tai vi tri clia
n6 & khau ki€m tra chit lugng cudi cling. Trong mot s6 phong thit phuc vu nghién citu, ddng cd c6 thé cé
nhiéu hoic it cdc bd phin c& dinh, nhung phong thit dong cd trong day chuyén sin xui't thdi gian thir mot
dong co c6 thé tinh biing phit va thdi gian dé thay ddi dong cd phai gidm xudng ngin nhat.
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Véi nhitng sy thay d6i khong thudng xuyén :

Pong co dugc lip trén nhitng bé dd thich hop sau d6 s& dugc cin cidu dua vao lip trong phong thit
nghié¢m dong cd. Céc lién k€t gitta dong co va bing thlr s& dudc ti€n hanh sau do.

DPong co sé dugc lip trén nhing xe ddy. Pong co s& dudc 1ip vdi khdp ndi trude khi dua vao phong

2

thu.

D6i véinhitng bing thit dung trong sén xuat, nhitng lién k&t d6i véi dong od thudng dugc 1dp trudce
khi dua vao phong thir nghiém. Pong cd thudng dugc 1dp trén mot gid dd va dudc duwa vao phong thi
nghiém trén céc thanh ray, § diy s& c6 nhitng u tw ddong cho phép lién két giita dong cd va bang thit
trong thdi gian ngdn. trudng hop nay thudng st dung dong co véi mot s6 dong co nhat dinh.

IL4.9: Lip d:it dong co

Khi 1ip dong co trén bing thu can phai thuc hién mot s& lién k&t sau : Cdc khép ndi va truc, nhién
liu, nuSc lam mat, cdc 6ng din khi thdi v cic thi€t bi. TAt ci cdc dng ndi phai d& udn, chi y dng khi x4
c6 thé hdng vi tudi tho thap khi hoat dong & nhiét dd cao. Cac day truyén din tin hiéu vé& hop hién thi
can phai dugc bo tri c6 thit ty va trdnh xa khéi cac ngudn nhiét.

11.4.10 : Bao dam an toan

Hu hdng clia truc va khép ndi c6 thé giy ra nhitng tai nan nghiém trong, thong thudng phai cé nhitng
bd phan cdch ly gifta ngudi lam viéc va cic chi ti€tquay trén bing thi.

Céc thi€t bi che chin céc chi ti€t quay cAn phai dugc kiém tra viéc co x4t khi chay cAm chirng, khi
khdi dong va ca khi ddong co hoat dong

IL.4.11 : Nhiing di¢u chinh

C6 mot sd cong viéc ma ngudi thuc hién thf nghiém cin phdi lam khi dong co hoat dong trong
phong thit nghiém vi du : thay ddi tdc do dong co, di€u chinh s§ vong quay cAm chimng hay kiém tra ro ri
nhién li¢u..D€ bdo ddm an toan céc thao tdc nay thudng dugc thuc hién tir ban diéu khién.

Tuy nhién trong phong thi thudng c6 mot ti diéu khién d€ ngudi van hanh co6 thé vira diéu khién
dong co, vira c6 thé quan sit cac ddp tng khic nhu tdc dd, su ro ri. Hé thong diéu khién phii bao ddm
phdi hgp chit ché d€ bido ddm trong cling mot thdi gian dong co chi bi tac ddng tir mot vi tri duy nha't (8
trong phong thit hay & budng diéu khién)

11.4.12 : Cénh bdo khin cip

Phong thit nghiém dong co thudng bd tri cac nit tit khan cip, cdc nit ndy thudng c6 kich thudc 16n
va bd tri & nhitng vi tri d& thdy. Chiing thudng dudc bo tri ca trén ban diéu khién va ngay trén bing thi.
Céicnitnay c6 chitc nang : Ngit cung cip nhién liéu, ddnh Ita, ngudn dién cung cap cho bang thi.

IL5. : Kiém soat chiay né

Cédc hé thdng phong chdy, chita chdy ludn phii c¢é trong cic phong thir nghiém. Thong thudng
chiing ta c6 céc chitliéu chdng chay nhu :

Khi CO,

CO; c6 thé st dung d€ dap tat nhitng dam chdy chat 1éng. CO, nang gip 1.5 14n so véi khong khi va
n6 c6 khuynh huéng chim xuéng mit dat. Nén nhd ring, CO, dugc ding dé bao phii khdng gian rong,
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néu nhu ndng dd clia né khodng 10% hay cao hon, né c6 thé gy nguy hi€m cho con ngudi, gy khé thd
va co thé gy tir vong néu ti€p xtc lau.

Bot kho

Bot dugc diing dé€ dap tit nhanh cac ddm chay nhu xing diu, son, cdn. Ching ciing c6 thé diing
trong cdc ddm chdy dién .

Bot

Bot dap tit lita c6 thé duing trong ciac ddm chay dong co. N&u bot phii 1én cic bé mit clia ngon Itra
chat 1dng, n6 s& tao nén mdt 16p bdo ve.

IL.6 Budng diéu khién :

Trén hinh.2.8 trinh bay so d6 bd tri mot budng diéu khién. Ngudi diéu khién hoat dong clia phong
thir dong co s& 1am viéc chi y&u tai ddy. Tir budng diéu khién, ngudi thuc hién thi nghiém s& quan sit
st 1am viéc clia dong cd qua mot ctia ki€ng. Trong budng diéu khién thong thudng dugc bd tri thém céc
thi€t bi khac nhu cac thi€t bi hién thi k&t qua’, ki€m tra chit lugng khi thdi, két qui do tiéu hao nhién
liéu.

() () ’

Hinh 2.8 : B tri budng diéu khién

Thi€tké& clia budng diéu khién can phiichi y :
e Cdcyéu cau vé an toan lao dong
e Miic d0 tw dong héa clia phong thit nghiém dong co
e Hién thi cic thong s6 thé hién cic ch€ @6 1am viéc clia ddng cd nhu : tc dd, momen
e Hi€n thi va canh bdo cda cic thong s vé dic tinh lam viéc clia ddng co nhu : nhiét dd nudc lam
mat, 4p sudt diu bdi tron, nhigt dd khi thai,...

Kich thu6c va vi tri clia ctfa s8 quan sat dong mot vai trd quan trong. Cifa s6 quan sat khdng dudc
phép bd tri d6i dién truc ti€p véi truc dong cd nhim bao ddm an toan cho ngudi diéu khi€n. Clra s6 nén
dugc bo tri hai 16p kinh d€ bdo ddm céac yéu ciu : cach 4m, cdch nhiét va an toan. Kich thudc ciia cita s6
phai di cho ngudi diéu khién quan sat phan 16n phong thit nghiém
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Mot s6 thi€t bi hién thi cic thong s6 khong thudng xuyén st dung nhu : lugng nhién st dung, cic
thong s6 vé chat luong khi thdi sé dugc lip dit vio phia trén cta ban 1am viéc.

Hinh 2.9 Budng diéu khién
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Chuong 3 :

PHUONG PHAP VAN HANH PHONG THU NGHIEM

Phong thit nghiém ddng cd 12 ndi nguy hi€m, nhitng 16i trong qué trinh bdo dudng va st dung
c6 thé 1am héng thi€t bi. Vi vay, viéc khdi dong va két thiic qua trinh 1am viéc, khi van hanh bang
thtt déu phai theo mot s& quy dinh. Ngoai ra con phai bo tri hé thdng bdo dong va hé thdng an toan,
tr dong dirng hoat dong cla hé thong khi c6 su c6 sdy ra. Hé thdng nay phai dugc bd tri tich biét
khoi hé thong diéu khién dong co va bang thi va dé tdc dong vao né khi cin thi€t.

CAn phai ki€m tra k§ truSc khi bit ddu khéi dong, tuy nhién viéc thi€t 14p mot quy trinh ki€m
tra khong nén qua phic tap, vi c6 thé din dén nhitng sai sét trong qué trinh ki€m tra va c6 thé din
tGi tai nan xay ra.

IIL1 :Ki€m tra truéc va sau khi van hanh thi nghiém

IIL.1.1 Ki€m tra truéce khi van hanh

Ti€n trinh thuc ki€m tra truc khi van hanh phai tuan theo nhitng nguyén tic sau :

TAt cd cdc hé thong lién quan déu & ch& do dirng.
Pong cd va bing thit da dugc 1ip thing hang va cdc bu 16ng lién k&t cac truc phai dugc
xi€'t ding luc.

Nhitng thi€t bi bdo vé truc dit ding noi qui dinh tranh cho truc khi hoat dong khdng c6 su
va cham vao cédc chi ti€t khac (cdc 6ng ndi din nhién liéu, khi thai phai dugc bd tri ngin
nip, tranh va cham vao cdc chi ti€t quay).

Tat cd nhitng dung cu, bu 16ng vuong vai phai dugc 14y ra khodi noi khu vue 1am thi
nghiém.

Céc thi€t bi g4 dat dong cd phdi dugc xi€'t chit xudng nén.

Hé théng nhién liéu phai dugc k€t ndi va bdo ddm khong c6 ro i nhién lidu.

DAu bdi tron dong co dugc d6 ding mitc va hé thdng cinh bio 4p suit dau phai dugc két
ndi.

B phan cung ciAp nudc lam mat thi phai hoat ddng tot.

Hé thong chita chdy phai dugc chuin bi ky ludng.

Hé thong thong gi6 t6t va sdn sang hoat dong dé hoinhién liéu dé chiy nd c6 thé thoat ra
ngoai.

Ki€m tra cdc clra vao phong thir tir ban di€u khién va ki€m tra bdo ddm khdng c6 sy cin
tr§ & 161 vao trong sudt qua trinh kiém tra.

I11.1.2 Ki€m tra ngay sau khi van hanh

Kiém tra 4p lvc diu lién tuc d€ nhan ra ngay su ting vot p lyc d€ tit may kip thdi.

Khi dong co di & tinh trang cAm chirng, vao phong va di quanh mdt vong d€ thuc hién viéc
ki€m tra nhanh. Pic biét im xem nhién liéu dong co c¢6 bi ro ri hay khong, hé thdng hit
khi thai c¢6 dugc 1dp dat chua, c6 sy ro ri tir hé thong thdi hay khong va ling nghe nhitng
ti€ng dn bat thudng.
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e Ki€m tra kha ning dirng hoat ddng ciia biang thit va dong co (trong cdc trudng hgp khian
cap).
e N&u khong c6 gi bat thudng, khdi dong toan hé thong va cé thé ti€n hanh thir nghiém.
I11.1.3 Ki€m tra khi k&t thic van hanh
e Cho phép hé thong nudc lam mat va hé thdng thong khi phong thit ti€p tuc hoat dong sau
mdt khodng thdi gian nhat dinh.
e Ngithé thdng cung cip nhién liéu.
e Ghi, lvu lai cdc thong tin trong qua trinh kiém tra, gi¥i di hay xdc nhan cic s6 liéu trén.
II1.2 : Van dé nhi€u dién tir
Nhiéu giita mach cong suat va mach tin hiéu c6 thé€ 12 mot van dé chinh dugc dua ra thio luan.
Ngay nay bat ky mot thi€t bi dién tf nao mudn hoat dong tdt, 6n dinh va dd chinh xac cao,thi van dé
chdng nhiu dién tir cho sy hoat dong clia cic thi€t bi 1a hét sttc quan trong. Nhiu dién tlr, tir 1du da
tré thanh nguyén nhan chinh, gy nhiéu va 4nh hudng dé€n két qui cla cdc may ciing nhu cic cudc
thr nghiém.
Céc tin hiéu trong cic day thdong tin ¢ gi4 tri nim trong khoidng 0-10V'DC hay 0-5 mA gi4 tri
nay rat nhé néu so sdnh véi dién thé va cudng dd dong dién trong cdc day cAp ngudn cho cic thi€t bi

2.9,
3.0
- 3l
2.0
154
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Ap suat dong cd (bar)
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20 TBC Q 20 30 40 50 60 70 80 90
Goc quay truc khuyu

Hinh 3.1 Anh hudng ctia nhi€u dién tir dén dudng cong

ap suit theo gdc quay truc khiivu cia ddng co

Trong qué trinh thi€t k&, cdc nha thi€t k& can han ch€ t6i mirc thdp nhat 4nh hudng clia nhiéu
dién tr. Phong thir dong cd 1a ving chiu 4nh hudng 16n bdi nhi€u dién tr. Tdc dong clia qua trinh
danh Itra tr bougie, 4nh hudng hoat dong do cdc dong cd dién s& lam dnh hudng dén két qué clia cdc
phép do va van hanh clia cdc thi€t bi. Gidng nhu bénh tat, nhiéu khong thé loai trir hoan toan ma chi
c6 thé phong ngira, 1am gidm anh hudng cda ching va viéc khic phuc doi hdi nhiéu bién phap tdng
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hgp. Ta c6 thé phan nhiéu thanh hai loai : nhiu ndi tai va nhiéu tic dong trén mach truyén din tin
hiéu.

IIL.2.1 : Nguyén nhén sinh ra nhiéu dién tir

II1.2.1.1 Nhiéu noi tai

Nhiéu ndi tai phat sinh do sy khdong hoan thién trong viéc thi€t k&, cong nghé ché tao, tinh chit
vat liéu cla cdc bo cdm bi€n..., do d6 dap tng cé thé bi méo so vdi dang Iy trdng. Sy méo cla tin
hiéu ra c6 thé c6 tinh hé thdng hoic tinh ngdu nhién.

Pién 4p léch ddu vao va dong dién phan cuc c6 thé bi troi. Tin hiéu nhidu ( dién 4p va dong
dién) do co ch€ vat ly xay ra trong cdc dién tr§ va tranzito sit dung d€ ché tao mach. Mot nguyén
nhan giy nhiéu 1a do tinh chit rdi rac cia dong dién, b&i vi dong dién la dong clia cdc dién tich
chuyén dong, chuyén dong clia ching phu thudc vao nhiét dd. Gia tri quan phuong clia dién 4p nhidu
c¢6 thé dugc tinh theo cong thifc :

¢’ =4kTRAf|V? / Hz]
trong d6 k 12 hiing s6 Boltzman = 1,38.10°% (J/K)
T 1a nhiét d6 (K); R 1a dién trd (Q)
Af1a d6 rong dai tan (Hz).
J nhiét do phong mat do nhidu do dién trd tao nén c6 thé tinh bing e=0,13+/R tinh bing
nv//Hz , v6i dai tAn 100 Hz, dién tr§ 10 MQ ¢6 dién 4p nhiu biing 4 1 V.
I11.2.1.2 Nhi€u do truyén din
S d6 khdi clia ngudn nhiéu va mach phdi ghép véi may thu duge cho trén hinh 3.1

Nguobn nhiéu Mach ghép Mady thu
- Do ngudn nudi - dién dung - Phintd
- Tu trudng- ti nh dién - Tu trudng cam nhan
- Trudng dién tir tan sd radio - Moi trudng - biéntrg
- Bién thién nhiét > dan > - Dbién dung
- Luchapdan - DPoéng goi - Botién
- Dao dong khuéch dai
- Pdim
- Bitcxa ion hoa
- Tac nhan hoa hoc

Hinh 3.1: Cac ngudn nhiéu va ghép truyén din nhiéu
P& chong nhiéu ta thudng diing ky thuat vi sai phdi hdp bd cam bién tirng ddi, trong khi tin hiéu
ra 12 hiéu clia hai tin hiéu ra cda tirng bd. Mot bd cdm bi€n goi 12 cdm bién chinh va bd kia 1a cdm
bi€n chudn dugc dat trong man chén (hinh 3.2)
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B& cam bién chinh

Nhiéu

B& cam bién chudn

Hinh 3.2

P& gidm nhiéu trén dudng truyén ta c6 thé st dung cic bién phép trinh bay trong bang 3.1

Ngudn bén ngoai dli—)éc; lhdl?lh Bién phdp khic phuc
Ngudn 50 Hz 100 pA | Céch ly ngudn nudi, man, ndi dat
Ngudn 100 Hz 3uvV Loc ngudn
150 Hz do m4y bién 4p bi bdo hoa 0,54V | B0 tri cdc linh kién hop 1y
bai phat thanh 1mV Man chin
Tia Itra do chuyén mach 1mV Loc, mdi dat, man chin
Dao dong 10pA Cha'y gl}ép I\l(A),i co khi, khﬁng/dé day
Dao dong cap ndi 100pA cao ap gan dau vao 2/51 cam bi€n
Béng mach 0.01- 10 S« dung cdp it nhidu (dién moi tAim

p;“/ \/E cacbon).
Lau sach, st dung cach dién Teflon

IIL.2.2 : C4c bién phap phong chéng nhiéu dién tir
I11.2.2.1 Man chén, vé boc vé dién

Nhiu c6 nguyén nhan dién trudng va tinh dién c6 thé gidm dang ké bing cdch 1am man chin,
boc bd cdm bi€n va mach. Tirng van d& man chin phii dudc phan tich riéng mot cich ty my. Piéu
quan trong 12 nhan dang ding ngudn nhiéu va mdi lién hé nhiu v6i mach. Man chin c6 hai muc
dich, dau tién 1a gidi han nhi€u trong mién nhd tranh nhiéu 1ay lan sang mach 1an cin. Muc dich thi¢
hai ctia man chin 13 néu cé ton tai nhiéu trong mach thi man chin bd tri xung quanh cic bd phan
nhay cdm ctia bo cAm bié€n sé& ngin nhiu anh hudng t6i cic phan niy. Man c6 thé 1a hop kim loai
hay boc kim loai cho cac cédp tin hi€u.

Man boc cap

0

cam bidn [] g [] Tai

e Thé chuan

hinh a

Hinh 3.3 a: Trinh bay cach ndi cic man boc cip vdi day dang thé€ chuin. .
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Man boe cap

=) ) )

Bé & -
cam bién ] / , ’ D Tai
7 Theé chuan
hinh b

Hinh 3.3 b: Cho thay cin phdi ndi cic man boc cip vdi nhau va ndi v6i day ding thé chuin.

Man Man
|

= e

B ]
| ———Thé chuan
| e

hinh ¢

Hinh 3.3 ¢ : Cho thiy cdch ndi man boc bd cAm bi€n v6i day ding thé chuin.

Man
K'/“") =
” e ” J
Bo ]
cam bién LJ S g _J Tai
- x\—J\-:Il .\\\..
Né&i sai
hinh d

Hinh 3.3 d: Cho thdy man boc cdp ndi vao phia tai

Chy y khdng dugc ndi man boc cdp & phia tdi nhy hinh 3.3 d vi trong trudng hgp nay nhiéu sé
theo man boc cdp lan truyén tir tdi d&€n bd cdm bié&n.

I11.2.2.1 Man tu

Chong 4nh hudng cia tr trudng kho hon chong dnh hudng clia dién trudng va trudng tinh dién
bdi vi tf trudng thAm nhap vao vat dan. Viéc boc kim quanh day dan va ndi dat mot phia &nh hudng
it d€n dién 4p cAm ng do tir trudng. T trudng thAm nhip vao man, bién dd cda né gidm theo ham s6
mil.
Mot s6 giai phap chdng Anh hudng clia tir trudng nhu sau :
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e B& tri mach thu xa ngudn gay ra tir trudng
e Tréach cdc day song song v6i tlf trudng, nén thay biing day vudng géc véi tir trudng.
e Lam man tir bing vatliéu thich hop, tuy theo tAn s§ va cudng do tir trudng.

e St dung ddi day xoidn dé din dong dién 16n, néu cic dong dién trong d6i day bing nhau
vé tri s6 va ngugc diu trong mdi chu k¥ xodn tir rudng clia né bang khong.
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Chuong 4 :
PO CONG SUAT PONG CO

IV.1: Céc van dé chung vé do cong sudt dong co
Pong co d6t trong 12 loai dong cd bi€n ddi ning lugng trong qué trinh chdy ctia hdn hgp nhién
liéu thanh co nang. P& d4nh gid cdc chi sd dong luc va kinh & clia dong co § cdc ché dd lam viéc
khac nhau (ch&€ do t6¢ do va tdi trong), ta dua vao cdc dudng dic tinh xay dung trén cd s& cac s6 liéu
do bang thyc nghiém.
Céac dac tinh c¢o ban ciia ddong cd 6t6 may kéo 1a :
e Dudng dic tinh t6¢ do
e Dudng dac tinh tai.

Bén canh d6, dé qui dinh mic @6 diéu chinh hé thdng cung cAp nhién liéu ( bd ch& hoa khi &
dong cd xing hay bd cao 4p & dong co diesel) cho mot fi 1& hdn hgp nhién liéu va khong khi thich hop
vdi titng ch€ do 1am viéc clia dong co, hay d€ qui dinh géc danh Ira sém, géc phun nhién liéu sém,
ngudi ta xay dung cic dudng dic tinh diu chinh. Ngoai ra, d€ phan tich tinh ti€t kiém cta dong co
chay khong tdi, ngudi ta xay dudng dic tinh goi 1a dudng dic tinh chay khong tai.

Pic tinh t6c d6 dong co la ham s6 (dudng cong) thé hién sy bi€n thién clia mdt trong cic chisé’
cong tic chi y&u cia dong co nhu : Momen 'quay (M), cdng suit c6 ich (Ne), lugng ti€u thu nhién
liéu gid (Gy) va suit tiéu thu nhién liéu (g.) theo s& vong quay(n.) khi giit co cdu diéu khién dong co
(tay ga) cd dinh.

Ham s6 biéu dién dic tinh t6c d6 c6 dang : Ne. Me, Guy va g = f(ne).

Trong qué trinh ddng co 1am viéc, cong sudt phitra clia né thay d6i khong chi theo sy ting hoic
gidm s6 vong quay do tai trong (momen can) 1én dong co thay ddi ma con co ciu diéu khién tai dong
cd 12 vi tri tay ga quy€t dinh ( phu thudc vao tdng ludng nhiét do nhién liéu chiy tod ra cé nghia la
nhién liéu cung cAp dong cd cang 16n thi lugng nhién liéu chdy trong chu trinh cang ting, nhiét lugng
phét ra cang 16n, k€t qua momen va cong sudt ciia dong co phat ra cang cao). Cé thé xay dung dugc
nhi€u dudng dic tinh tdc do vi ttng véi mot vi tri tay ga(vi tri buém ga d6i v6i dong co xing hay vi tri
thanh rang cho bom cao 4p ddi v6i dong cd diesel) s& c6 mdt dudng cong bi€u dién sy bi€n thién
cong suat, momen va suat ti€u thu nhién liéu ctia dong co theo s vong quay.

Pudng dic tinh toc d6 bié€u thi cong suit cuc dai clia dong cd ng véi tirng tdc do (sd vong quay)
g0i 12 duong ddc tinh téc dj ngoai, con t't cd cidc dudng dic tinh toc do khiac nim dudi dudng dic
tinh t6c do ngoai goi la duwong ddc tinh téc dé bé phdn.Vivay, mdi dong cd chi cé mot dudng dic tinh
t6c d6 ngoai qui dinh theo cong suit thi€t k&€ va mot ho dudng dic tinh td¢c dd bo phan tuy vao vi tri
budm ga.

Ti€n hanh do cic thong s& dong cd thi nghiém véi muc dich thay ddi cac thong sd nhu : lugng
nhién liéu, ty s6 nén..., & cic di€u kién lam viéc, anh hudng nhu thé nao d&€n cong suit, momen, toc
dd clia ddng cd. C6 thé xac dinh cong sui't ddng co cyc dai, momen cuc dai, tdc do cuc dai ciia dong
cd qua cdc thyc nghiém.
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IV.2 : Gi6i thi¢u c4c thi€t bi do cong suat dong co
IV.2.1: Thiét bi do thiy luc
Céu tao nhu hinh 4.1

Chiéu quay

.| o vdo
Dung co do t8c a8

) géc RPM

Su lub
théng cia

déng ntdc \

CHéu gquay Rete

o~
MNé& troc

déng cd

!\) V& stator tic ddng
ngdc lal tao ra
Stator Momen XOéH

s
Bo momenxcdn
%

oo ra

Hinh a Hinh b

Hinh 4.1 a, b Thi€'t bi do thiy luc

Mot truc mang Rotor ¢6 bd tricdc cdnh ¢6 chita nu6c va dudce quay tron khi Rotor quay. NuGc
tif cic cdanh clia Rotor s& dudc tdt vao nhitng cdnh dudc bd tri trén Stator. Nhu Hinh 4.1.a. TAc dong
nay sé lam cho Stator quay theo. Mot dong hd do Iuc va cénh tay don dugc bo tri trén Stator. Momen
can do dugc trén Stator bing momen tidc dong tr dong co.

Tuy thudc vao két ciu clia tirng loai thi€t bi do thiy lvc ngudi ta chia né 1am hai loai sau :
IV.2.1.1: Thi€t bi do thuy lyc loai I

o} loai dong cd nay viéc thay d6i momen cidn dugc thyc hién bing cich thém vao hay bé di
nhitng cip cdnh tic dong trong rotor va statorr. Viéc thay d6i momen cdn phifc tap nén it dugc si
dung.
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Hinh 4.2 : Thi&t bi do thily Iuc loai I

(1) Rotor (6) Vb boc

(2) Van dudng nudcra (7) Bac dan ngdng truc
(3) Van dudng nudc vao (8) Bac dan truc khuyu
(4) Cénh tdc dong (9) Pong hd s6 vong quay

(5) NuGc vao nhitng 1 trong céc van
1V.2.1.2 : Thi€t bi do thuy lyc loai IT
Loai thi€t bi nay thi€t k& twong tv v4i thi€t k& loai I nhung s& lwgng cdc cip canh tic dong dugc
giit ¢d dinh. Viéc thay d6i momen cin bing cdch di€u chinh s6 lugng nu6c giita Rotor va Stator.

Piéu nay thuc hién bing van § dudng nudc ra. Pi€ém manh va thuin 1di cda dung cu nay 1a momen
cin c6 thé thay d6i nhanh va don gidn hon trong trudng hdp trén.

Hinh 4.3 :Thiét bi do thay luc loai II
IV.2.1.3 : Thi€'t bi do ki€u “ Bolt_on”

Nhitng thi€t bi nay nay dudc st dung nhi€éu naim & My, van hanh trén cling nguyén tic dugc
miéu t4 & trén nhung né dugc g trén phan sau vé ly hdp hoic gén trén khung 6t6. Chiing khong dugc
diing nhiu trong cic thi€t bi do thi nghiém dong cd ma chii yé&u st dung, d€ thyc hién cic kiém tra
don gidn sau khi di€u chinh, sita chita dong cd. Thi€t bi nay thudng diing cho dong co c6 cong suit
d&€n 1000KW. Viéc tao tdi 6 loai nay bing cach phdi hdp di€u chinh cic van vao ra trén thiét bi.

I
K
Iam bign do momen

| % 4m big
é "™\ Ong dan nudc vao va ra

Hinh 4.4 : Thi€t bi do kiéu “ Bolt on” 26
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IV.2.2 : Thiét bi do st dung dong cd dién

Dic tinh chung clia loai thi€t bi nay, dong co dugc tao tdi dugc sit dung la dong co dién (AC hay
DC) c6 thé thay d6i s6 vong quay dudc. Pong cd dién ( ké cd AC hay DC ) trong thiét bi do c6 thé
hoat dong dudgc cd & ch€ d6 mdy phat d€ tao tii ( khi dudc dong co thit nghiém din dong) hay & ché
dd dong cd, @€ din dong dong cd thit nghiém. P& thay ddi s6 vong quay; & ddong cd AC ngudi ta
thudng st dung bién phap thay d6i tdn s& dong dién. 0] dong co DC ngudi ta ding bién phap thay d6i
vi tri chdi than, thay d6i dién 4p...

Nhugc di€ém clia loai thi€t bi do dién 12 gid thanh cao vi két cAu phiic tap.
V.2.2.1 : Thiét bi do st dung dong cd DC

Nhitng thi€t bi loai nay dudc gin dong co dién mot chiéu. Piéu khi€n hoan toan bing thysistor
dua trén bd chuyén ddi AC/DC, dé diéu khién, c6 kha ning khdi dong va tao momen can tdt. Nhung
khuy&t diém ciia n6 12 han ché t6c d6 ti da va c6 quén tinh 16n, c6 thé tao ra sy dao dong xoin va

dap tng véi sy thay ddi toc d6 cham.
don Cam bién do momen

s s S T s s S T T T T e I T T AT N e AN PR e S e = =

1 —— N - i

) | R

Hinh 4.5 : Thiét bi do sir dung dong co di¢n DC

1V.2.2.2 : Thi€'t bi do st dung dong co AC

Su phét trién ctia k§ thuat, diéu khi€n dong co xoay chiéu, dd cho phép st dung dong co xoay
chiéu thay cho ddng co DC cho cdc thi€t bi do. Dung cu nay cé cdc tinh ning va hiéu suat hon hin
dong cd DC. Uu diém ciia loai nay 12 khong st dung chdi than va luc quin tinh thdp. Loai nay c6 cau
tao nhu 13 dong co cdm tng, toc dd dudc diéu khi€n tir sy thay ddi tan s cua tin s6 dong dién. Khi
hoat dong & ch€ dd mdy phat n6 tao ra momen cin.

1V.2.2.3 : Thi€'t bi do st dung dong dién Foucault

S& dung nguyén tic cim Gng dién tir d€ tao momen. Rotor c6 rang & mép va dudgc lam mat bing
nuée. TU trudng song song Vdi truc clia may dudc sinh ra biing hai cudn diy va su chuyén dong clia
rotor 1am phdt sinh nhitng thay d6i tir thdng trén cdc ring ctia rotor va di€u niy lam phat sinh ra dong
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Foucault trong Rotor. Dong dién nay sé tao ra tr trudng c6 khuynh huéng chéng lai tit trudng sinh ra
né. Hay néi cdch khic né sé& tao ra mdot momen can. Viéc thay d6i cong cdn s& tao ra mot cdch nhanh
chéng bdi viéc thay d6i cudng do dong dién qua cdc cudn diy. Loai niy c6 cdu tao don gidn va cé
hiéu qua cao. Hé thong diéu khié€n don gidn va nd c6 kha ning ting momen phanh & téc d6 kh4 thap.
Rotor g D ® ® ® ® @ 06
Truc Rotor

Khép noi

Dong nudc lam mat dira AP

Cuon day

=

n 1 ——H —_—

udng 1am mat [ E—
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Hinh 4.6 : Thi€t bi do st dung dong dién Foucault
IV.2.3 Thi€'t bi do ki€uma sat

Thi€'t bi nay c6 nguyén 1y 1a viéc nhu hé thdng phanh, bao gdm phanh nhiéu dia ma sit lam
mét bing nudc. N6 dudc tng dung cho tdc do thap, vi du do dac cong suat tir 6td & banh xe. Uu diém
clia loai may nay 1a c6 thé do dugc momen tir nhitng sd vong quay rat nhd.

Hinh 4.7 : Thi€'t bi do kiéu ma sat

IV.2.4 : Thiét bi do ki€u phanh khi
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Phanh don gian 4p dung stic cdn khong khi c¢6 thé goi 1a cianh quat quay (Hinh 4.8a va b). Phanh
nay 1a mdt cdi xa lip ciing trén truc dugc truyén chuyén dong quay tir truc khuyu dodng cd tdi. cic
canh clia quat 12 c¢6 thé thay ddi vi tri theo chiéu dai clia xa hay thay th€ bing nhiing canh khic (c6
dién tich 16n hon hay nhé hon) nhd th€ ma lam ting hay gidm Iyc cAn cda khong khi khi truc quay.
Cong suit ciia dong cd khi chiu tdi trong clia phanh 4y dugc x4c dinh theo cong thic :

N, = Ay n’(ml)
J bay :

7, - trong Iugng riéng ctia khong khi tinh bang kg/m3;

n — sd vong quay truc phanh trong 1 phit.

A — hiing s6 clia phanh.

D& cho chinh x4c va don gidn hon viéc xac dinh cong suit cé thé thyc hién nhd mot thi€t bi
trinh bay & hinh 4.8b. Pong co dit trén khung 1, khung nay cé thé quay trén hai g&i d5 bi 2. Khi dong
cd 1am viéc momen quay nghich sé truyén lén khung, momen nay ludén bing momen quay nhung
huéng ngugc chiéu. Cong suat cia ddng cd khi 4y tinh theo cong thiic

G-G))L
N, = M(m.l)
716,2
G — chi 8 clia cAn khi dong co lam viéc,kg.
G — chi s8 ctiia can khi dong c¢d khong lam viéc,kg.
L —chiéu dai tay don clia truc quay cia dong cd tdi di€m tua trén,m;

Ciing nhu & phanh cd hoc, khi 1am viéc tay don phai & vi tri nim ngang, c6 miii tén 3 dé€ ki€m
tra d0 nim ngang cda tay don. Khi sit dung thi€t bi néi trén tit cd cdc chd ndi(cho khi thoit,
nudc,nhién liéu) phai dudc ndi mém. PE thay ddi tii trong dong co mdt cich ém diu, canh quat dudc
dat trong vé (hinh 4.8¢) ¢6 thé€ dich chuyén dugc theo doc truc. Dich chuyén vé phanh thi lvu lugng
khong khi thay ddi va nhu thé cong suiit phanh tiéu thu ciing thay ddi

Phanh phdi dudc ngin bdi nhitng 14 chin vitng chic d€ phong khi bi v& s& ddm bio an toan.

I LA

Hinh 4.8 Thié€t bi do ki€u phanh khi
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IV.3 : Van dé chon thiét bi do cong sua't dong co
Momen xoan
Tao momen can Tao moemen can

Chiéu quay

Iw

/ 1 )
- 4 s

Sinh momen kéo Sinh momen kéo

[

Hinh 4.9 : Minh hoa cdc géc hoat dong clia thi€t bi do

Hinh 4.9 minh hoa so d6 4 géc % ma trong d6 nhitng thi€t bido luc c6 thé hoat dong. Hau hét
thi€t bi do dong cd hoat dong & géc phan tu thit nhat, vadong cd chay ngudc chiéu quay cta kim
ddng hd (Khi quan sit tir banh da), viéc kiém tra chiéu quay can phdi ti€n hanh trudc khi 1ip dong cd
1én thi€t bi do. Trong trudng hgp chiéu quay clia dong co ngudc v6i chiéu quay cda thi€t bi do c6 mot
gidi phdp 12 stt dung khdp ndidio chiéu. O nhitng dong cd 16n nhur ddng cd tau thiiy : chiéu quay clia
né6 c6 thé thay d6i dugc

Céc thi€t bi do cong suit c6 thé chay & phan tu thi nhat ( hodc thit hai ). Thi€t bi do thiy luc thi
thudng thi€t k€ cho mdt huéng quay (néu c6é quay ngugc lai thi cling van khong hu hdng). Khi thi€'t k&
dé c6 thé quay hai huéng thi thi€t bi do luc cin phai thi€t k& dic biét &€ khong bi hu hdng khi dio
chiéu quay.

Céc thi€t bi do hoat dong trong cdc gdc phan tu thit ba, hay thit tu. Thudng 13 cdc loai dong cd
dién DC hay AC ( Lic nay né cé thé hoat dong & ch& dd dong cod). Nhitng loai thi€t bi do nay xem
nhu c6 thé hoat dong & ca 4 géc phan tu.

Bang 4.1 Géc phin tw hoat dong. ( hinh 4.9)

Loai may Goc phan tu
e Thiét bi do thiy lyc loai I 1 hoic 2
e Thiét bi do thiy lyc loai I 1-2
e Thiét bi do ki€u “Bolt on” 1-2
e Thiét bi do st dung ddong co DC 1-2-3-4
e Thiét bi do st dung dong cd DC 1-2-3-4
e Thiét bi do st dung dong dién Foucault 1-2
e Thiét bi do ki€u ma sét 1-2
e Thiét bi do kiéu phanh khi 1-2
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IV.3.1 Céc diic tinh ctia céc loai thi€t bi do

M&di loai thi€t bi do déu c6 nhitng dic tinh momen — s§ vong quay va cong suit — theo s vong
quay khéc nhau.

Loai thiiy luc :
Trén Hinh 4.10 biu dién dudng dic tinh momen — s§ vong quay va cdng suit — theo s§ vong

quay ctia loai thuy luc (hydraulic dynamometer) nhitng doan trén dudng cong c¢6 nhirng diac trung nhu
sau :

100%

0 100% 0 100%

Hinh 4.10 dudng dic tinh momen —'s6 vong quay va cong suit — theo s6 vong quay clia thi€t bi
do thiy luc.

a) Momen ting theo ty I1& thuan véi binh phuong t6c do dong co.
b) Gi6i han theo momen cho phép 16n nhit trén thi€t bi do.

c) Gi6ihan theo cong suatIén nhat trén thi€t bi do ( phu thudc vao lugng nude lam mat tOi
da cho phép va do ting nhi€t do clia nudc la mat)

d) Phu thudc vao tdc d6 cho phép 16n nhat trén thi€'t bi do.
¢) Mommen xodn nhd nhit twong tmg v6i lugng nuc nhd nhat cho phép.
Loai sit dung dong co dién AC hay DC :

[ ) a 100% b

0 100% 0 100%

Hinh 4.11 : Pudng dic tinh momen — s6 vong quay va cong suit — theo s6 vong quay cla thi€t
bi do dién.
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a) Momen t6i da 12 mot hiing s6 trong mot khodng s& vong quay nhat dinh clia dong co. Diéu
nay phu thudc vao cudng dd clia dong dién kich thich t6i da vao thi€t bi do.

b) Bigidihan bdi cong suat t6i da & thi€t bi do.
¢) Bigi6ihan bdi tdc dd t6i da cho phép.
Loai stt dung dong Foucault

1G0% 5 \ 100% / c
} \ ¥
] .
[¢]
*
é a ~ § o
& &
3
~
g . a e
e e / = s
0 , Spzed 100% 0 Spaed 100 %

Hinh 4.12 : Dic tinh clia loai thi€tbi'do sit dung dong dién Foucault.

Pac tinh clia loai thi€t bi do ndy c6 nhitng dic di€mtrong giita hai loai thi€t bi do thiiy lyc va
thi€t bi do dién (DC va AC).
a) O tc do thdp momen phu thudc vao cudng do cia dong kich thich.
b) Poan giGi han bdi momen t6i da cho phép.
c) Doan gidi han bdi cong suit t6i da cho phép ( phu thudc vao lugng nuc lam mat toi da
cho phép va do6 ting nhiét do cia nuGc lam mat ).
d) T6c dod tdida cho phép clia thi€t bi do.
e) Momen t8i thi€u phu thudc vao sy tir hda, dd ma sit.

Viéc Iya chon thi€t bi do cong suat dong cd hay mot loai dong cd, can phai quan tim dén céc
dic tinh Momen — s6 vong quay; cdng suit — s6 vong quay clia thi€t bi do. Cdc dudng cong clia dic
tinh toc do6 clia dong cd phai ndm lot trong dién tich gidi han bdi cic phan clia dic tinh thi€'t bi do.
Trong trudng hdp ngudc lai ngudi ta ¢6 thé ding hop s6 d€ dich chuyén dic tinh dong cd lot vao viing
hoat dong ciia dac tinh thi€t bi do.

Vi du trén hinh 4.10 cho thay mot khuy&t di€ém nhu sau : P&i vdi loai thi€t bi do thiy luc & cudi
khodng lam viéc trong dai toc do. Thi€t bi do khong dap tng dudc gid tri Momen c6 gid tri that thap
(Poan e trén do thi).

Thi€t bi do thdy luc c6 thé dap ng t6t & ché d6 vuot tdi hay vuot tdc trong thdi gian ngin.
Ngugc lai d6i v6i cac thi€t bi do dién dé x4y ra hdng héc khi né hoat dong & cdc ché dd vuct dinh
mtc. Hr hdng c6 thé x4y ra & chdi than, bi qua nhiét, hay cdc ring trén clia Rotor clia loai thi€t bi do
st dung dong Foucault bi méo.
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1V.3.2 Lwa chon thié€t bi do cong suat

Bing 4.2 liétké céc loai thi€t bi do cong suiit va chi ra cdc trng dung clia ching ddi véi cdc loai
dong cd khic nhau. Trong hau hét cdc trudng hop c¢6 nhi€u sy lya chon cédc loai thi€t bi do khic nhau
ting véi mot loai dong co. Vi vay can phii xem xét thém cic dic tinh va cic vu khuy&t diém clia cic

loai thi€t bi do dugc chi ra trong bang 4.3.

http://www.hcmute.edu.vn

Béing 4.2 : Gia tri ctia thi€t bi do cong suat cho cdc tng dung khic nhau :

Dong bong | Pong co tau thiy | Tauthuy | Turbin
conhd |coxe | .5 5cd6 trung 16n 5000- | khi
May dén 50- C s 50000
SOKW | 500 | Pmhvadongeo |y
KW hoat dong tinh tai
Thi€'t bi do thiy Iuc A A A A A
Thi&t bi do ki€u “Bolt on” A A NA NA NA
Thi&t bi do sit dung dong dién DC A A A NA NA
. B A NA NA NA
Thi€t bi do st dung dong dién AC
L ) A A NA NA B
Thi€t bi do st dung dong Foucault
] ) B NA NA NA B
Thi€t bi do ki€u Phanh khi
A : Luya chon thich hgp
B : C6 thé chap nhan
NA : khong thich hgp
Bang 4.3 Dung cu do luc : Uu va khuyét diém
Dung cu do lyc Uu Khuyét

-Khong con st dung rong rai
Thi€t bi do thiy lyc loai -Stta chita céc chi tiét don gian, ré tién.
I -C6 kha nang qua tai.

-Cong suit 16n

Dap tng cham vdi yéu
ciu vé nhitng thay d6i
tai.

Khong dé& dang chuyén
tir thay ddi tdi bang tay
qua ty dong hoa.

’ Thich hgp v6i viéc thay ddi tdi nhanh.

Thi€tbi do thay lycloai | .~ .
I C6 kha nang qua tai.

D& ty dong héa.

Thich hgp cho dong cd c6 cong suit

>10000KW.

Yéu ciu mot ngudn
nudc cAp cho ddng co.
Cha y sy an mon va sy
tao bot khi.

Thu vien DH SPKT TP. HCM - http://www.thuvienspkt.edu.vn




Truong DH SPKT TP. HCM

http://www.hcmute.edu.vn

Thiét bi do ki€u
“Bolt on”

Ré tién, khdng yéu cau lip dat phitc tap
trong phong thi nghiém.

Thich hgp cho dong cd >1000KW.

Tinh chinh x4c trong do
ki€m khong cao.

Thi€t bi do st dung dong
dién DC

Thich hdp véi viéc thay d6i tai nhanh.
D& dano6i k€t ndi hoat dong v6i may tinh.
Khong cAn 1am mat bing nudc.

Khong thé thay ddi chiéu quay.

Pit tién, quan tinh quay
16n.

Thi€t bi do st dung dong
dién AC

C6 dic diém nhu dong cd dién DC, nhung
¢6 qudn tinh nhd hon.

Pit tién.

Thi€t bi do st dung
dong dién Foucault

C6 thé thay ddi ti nhanh.

D& dang ké&t ndi hoat dong v6i may vi
tinh.

DPon gidn, cong suitlén va quin tinh nhd.

Pong co dé hdng, khong
dudc 1am mat tot.
Khdng chiu dugc qia
tai.

Thi€'t bi do ki€u
phanh khi

Ré tién

On, do chinh x4c khong
cao.

IV.3.3 : Mot so nét bd sung

Khi xem xét sit dung mdt loai mot loai thi€t bi do cAn phadi chd y thém cédc thong tin vé cic
dac diém sau :

1) Nhan té sit dung : N&u dong co tao tdi c6 thé khong dudc st dung trong mot thdi gian dai, lic
nay phai chi y d&€n van dé in mon. Pac biét trong trudng hdp thi€t bi do thiy luc va thiét bi do si
dung dong Foucault, khi may khong lam viéc phai chd y x4 nudc ra khéi hé théng va sit dung cic
bién phap khic nhim tc ch€ dudc qué trinh in mon kim loai v déng cin § cdc phan chita nudc
trong thi€t bi.

2) Qud tdi : Céc loai b dng thit thiy luc thich hgp véGi cdc trudng hgp hoat ddng qua tai trong thai
gian ngidn. Tuy nhién hé th6ng do momen xo#n phii dap tng dugc trong qua trinh hoat dong qua tai.

3) Mitc dé thay doi tdi I6n va thuong xuyén. O thi€t bi do st dung dong dién Foucault, sy thay d6i
tai trong mot khodng rong, va tdc do thay ddi tai 16n c6 thé lam cong céc riang trén Rotor.

4) Kich cé ciia dong co thay doi trong mot pham vi réng. Rat khé diéu chinh va dat dugc do chinh
x4c khi ki€ém nghiém cdc dong co nhd. Nhitng thi€'t bi do cong suit loai nhd thudng khong dugc trang
bi day du, gidng nhitng thi€t bi do 16n. Va chi y cdc dung cu do (ddng hd do) c¢6 nhitng gia tri quing
do khéc nhau.
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5) Khéi dong dong co nhut thé nao? Néu cé thém nhitng thi€t bi hd tr¢ khdi dong. Lic nay trang bi
cho bing thd phitc tap hon va doihdi cic yéu ciu vé bao dudng nhiéu hon.

6) Chdt lugng nudc lam mdt cé dam bdo én dinh khong? Nudc cing c6 thé lam tic nghén céc
dudng nudc 1am mat va mot s6 chit c6 thé gy ra dn mon kim loai. Vi vay Khi chon thi€t bi do s
dung dong cd AC hay DC s& gidi quyét triét d€ vé vin dé nay.

7) Ap sudt nuée cé thay doi dot ngot hay khong? su thay d6i dot ngdt ap sudt nudc c6 thé dnh
hudng d&€n d6 6n dinh clia cac loai thi€t bi do thiy luc.

8) Dién dp cung cdp cho hé thong cé 6n dinh hay khéng? Ngoai trit phanh khi. Cé4c loai thi€t bi do
khéac va thi€t bi do déu bi 4nh hudng clia su thay ddi dién ap.

9) C6 sit dung hé thong gd dé lién két giita dong cova thiét bi do khong? C6 nhitng dic tinh gi khi
thuc hién lién k&t. Nhitng dac tinh nay cin phai dugc thdo luan v4i nha sdn suit thi€'t bi do, trudc khi
quyét dinh

Cudi ciing diéu quan trong nhat, 12 kinh nghiém va kha niang clia ngudi k¥ thuat vién. C6 thé ho
da st dung quen loai thi€t bi do thiiy luc don gidn va gip khé khing khi stt dung mot hé thong thi€t bi
do c6 giao ti€p véi may tinh. Nha cung cip thi€t bi do thudng c6 nhitng khod huin luyén vé ciu tao
va van hanh, an toan, bido dudng va di€u chinh cho nhitng thi€t bi do méi.

TOM TAT :

P& chon thi€t bi do cong suat ddng cd 1a mot van dé khong don gidn. Ta c6 thé ti€n hanh theo thi
f sau :

1) Quyé&tdinh c6 dya vao chiéuquay va tinh chat thi€t bi do trong hinh 4.9
2) Tham khéo cédc thong tin c6 sdn ghi & bang 4.2.
3) Can nhic nhitng vu va khuy&t diém clia cac loat thi€t bi do dugc ghi & bang 4.3.
4) Chon dya vao cdc thong tin & muc IV.3.1. (Cac dic tinh cda cdc loai thi€t bi do)
5) Chon theo cdc y&u t& bd sung muc IV3.3. (Mot s6 nét bd sung)
6) Cudi cling, suy nghicin than v& cic cAu hdinéu ra vé cic phan trén.
Cac khau nay c6 thé thyc hién lai tir 2 d€n 3 1an.
IV.4 : Phuong phap do cong suat
K&t qia do cong suit dong co chinh 1a k€t qua clia phép do momen va sd vong quay dong cd.
K&t qlia cdc phép do sé 12 k&t qlia trung binh clia nhiéu 1an do khic nhau ( vdi cing modt ché do lam
Vi€c).
IV.4.1 X4c dinh dudng dic tinh toc do dong co
Pudng dic tinh t6c dd clia dong cd 1a cdc dd thi bi€u dién cong suit ¢6 ich N, momen xoin cé
ich Me, sifc tiéu hao nhién liéu g, theo s6 vong quay n hoic theo tdc d6 géc @ cla truc khuyu.
C6 hai loai dudng diic tinh tdc dd clia ddong cd :
e Dudng dic tinh tdc dd cuc bd.
e Dudng dic tinh td¢c dd ngoai(dudng dic tinh ngoai clia dong co)
Pudng dic tinh t6¢ d6 ngoai clia dong cd dudc nhan dugc bing cdc thit nghiém trén thi€t bi do
(ddng cd xing c6 ch& dd buém ga md hoan toan, dong co diesel thanh rang & vi tri cung cAp nhién

liéu 61 da).
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D/co xang khdng han ché s§ b/cd xing ¢6 han ch€ Pong cd Diesel
vong quay sO vong quay

Hinh 4.13 : Pudng dic tinh t6c do ngoai clia dong co

Pudng dic tinh t6c do cuc bo lic nay buém ga va thanh ring dat & vi tri trung gian. Hinh (4.13)
trinh bay dac tinh ngoai cia dong co xdng va diesel.

n; : s6 vong quay truc khuyu nhé nhat ma dong¢d lam viéc ¢ dinh & ch& do toan tai.
M.x momen xo#n dat gid tri cuc dai(irng véiny).
Nmax cOng suat dat gid tri'cuc dai (ng véi ny).
Pong cd lam viéc chd yéu trong viing (ny - ny).
Nhan xét :
e Khi ting s6 vong quay n thi momen M va cdng sut N clia dong cd ting Ién.

e Tuy nhién khi ting s6 vong quay n 16n hon gia tri ny thi cong suat N sé& gidm ( do su nap hdn
hop khi kém di va do ting tdng thd't ma sit trong dong cd), & 6 to du lich thi s vong quay cuc
dai clia dong co ctia 6 t0 trén dudng nhya nim ngang khong vudt qua 10+-20% so vdiny.

e O mot s§ dong co xang trén 6 to tai thudng c6 bd phan han ché s6 vong quay nhiim lam ting
tudi tho clia dong co. BO phan han ché€ s§ vong quay 1am gidm lugng nhién liéu cung cip cho
dong cd, do d6 cong sudt N va momen M s& gidm va s6 vong quay n clia truc khuju sé it hon
gia tri n.

e DPong co diesel dung trén xe tai, 6 t6 khach va ngay nay trén cd 6 to6 du lich dugc trang bi b
diéu toc nhiéu ch& do.

e Cong sud't cuc dai Npax clia dong co khi 1am viéc c6 bo di€u tdc 1a cong suit dinh mic N, va
momen xo#n ¥ng vdi cong suit cuc dai duge goila s vong quay dinh mifc n,.

e Khoang bi€n thién td¢ dd (ng-n,) phu thudc vao s khong ddng déu clia bd diéu toc.

e Cic dd thi nim trong khodng tdc dd (tif ny d&€n n,) goi la cac dudng dd thi diéu tdc, trong
khodng (tir ny d&€n nyy) goi 12 cdc dudng dd thi khong c6 dicu toc, & viing toc do (tif ny dén ny,)
cic dudng N. va M, c6 dang dudng thing.

Kha nang thich ting cia ddng co véi su ting tai do tdc ddong ctia ngoai luc khi ddng co lam viéc
dudc x4c dinh bdi hé s6 thich tng k :
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K = M max
Mn
k =1,1+1,35 (d0ng co xdng)

k =1,1+ 1,25 (ddng co diesel)

Khi khong c6 dudng dic tinh ngoai ciia dong cd biang thuc nghiém, c¢é thé xay dung bing cong thic
thyc nghiém ctia S.R. Lay -Déc - man nhu sau :
Ne = Ninax an—"+ b(n—e)z _C(n—e)3:| “.1
nN IlN nN
Ne.ny cOng suét hitu ich clia ddng co va s6 vong quay cda truc khuyu &ng véi mot dic di€m bat ky
clia d6 thi dic tinh ngoai.
Nimax, DN €Ong sudt ¢6 ich cuc dai va sd vong quay tng v6i cong suat ndi trén, a,b,c hé sd thuc
nghiém, dugc chon theo dong co.
a=b=c=1(d0dng cd xdng)
a=0,87;b=1,13; c=1 (d0ng cd diesel 2 ky)
a= 0,6;b=1,4; c =1 (dong cd diesel 4 ky)
Cho gi4 tri ne khiac nhau va dua vao cong thitc (4.1) sé tinh dude cong suit N, tuong ting va vé dudc
dd thi Ne = f(n,)
Vi gid tri Ne va ne, ¢ thé tinh dugc gid trimomen xoin M, clia dong co theo cong thifc sau :
_10*N, RaLS
¢ 1,047n, y
p

N..cong suat dong cd (KW)
n. : s0 vong quay truc khuyu (v/p)
M. : momen xoidn dong co
Vi gid tri Ne, M, tuong tng vdi ne chiing ta vé dudc do thi N, = f(ne) va Mc=f(ne).
Sau khi xay dung xong cic dudng dic tinh tdc d6 ngoai clia dong co, chiing ta c6 co s& nghién cttu
ti€p tinh chit dong Ivc hoc clia dong co.
Viéc thit nghi¢m ldy duong ddc tinh duogc thiuc hién nhu sau :
Ung véi titng thi€'t bi do cong suit ddng cd, ngudi ta s& qui dinh cic qui trinh do khac nhau. Tuy
nhién tdng quat nhat ta ¢6 thé ti€n hanh theo cic budc sau :
e Ngudi ta phanh cho ddng cd c6 tai trong va van tiét lvu md& hoan toan ( Néu dong cd c6
mdy diéu chinh thi phai ngit sy lién hé v6i may diéu chinh).
e Sau khi dung may phanh lam gidm s6 vong quay clia dong co( ddng thdi thay d6i thdi
di€m d6t) cho t6i mot vi tri ma dong co [am viéc khong vitng vang.
e Ta diéu chinh th5i di€m d6t Igi nhat va d€ dong co nd & trang thai nhiét dong 6n dinh, rdi
theo hiéu 1énh ta ti€n hanh do : cic s6 chi phanh, chi phi nhién liéu, s6 vong quay clia
dong co.
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Giam tdi cho dong cd dé€ bi€t s& vong quay ting 1én 200 vong trong mot phit, khi Ay lai
diéu chinh thdi di€m d6t va cho trang thai nhiét mdi ciia dong co dugc &n dinh, ta lai ti€n
hanh ghi, do.

Ct 1am nhu th€ cho t6i khi ta c6 dudc diém udn clia duding cong cong suit.

D&i vdi dong cd diesel cdch tié€n hanh ciing tuong tw nhung thay vi diéu chinh van ti€t luu m& tGi
da Iic nay ta sé kéo thanh ring nhién liéu t8i da. Thay viéc di€u chinh géc d4nh lta s6m ta s& di¢u
chinh géc phun sém...

IV.4.2 : Xac dinh duong dic tinh tdi trong ciia dong co

Cac ham sd thé hién sy bi€n thién clia suit tiéu hao nhién liéu va cdc chi tiéu cong tic khic clia
dong cd theo cong suat, momen hoic 4p suit trung binh khi dong co chay & s6 vong quay khong ddi
goi la dic tinh tdi trong.

N&u s6 vong quay giif nguyén khong d6i mudn thay ddi tai :

D&i v6i dong cd diézen can phai thay d6i lugng nhién liéu cung cAp cho mdi chu trinh va
dam bado géc phum som thich hgp nhit ddi véi s6 vong quay ay.

D&i v6i dong cd xing can thay ddi vi tri buém ga qua d6 diéu chinh lugng khi hdn hgp nap
vao dong cd, mit khac phai ddm bio bd ché& hoa khi dugc diéu chinh t5t va c6 géc ddnh
Itra sém thich hgp nhat vdi s6 vong quay ay.

a) b)
ént L G
’-‘
?
(&
o
Fe
0 ~ 80 ofow, Men Ve 0 _ 80 ofoN, Nen Ne
Hinh 4.14a : Pac tinh tai cia ddng cd xang
G'If i \ ?v ?"'
% |3 } & 7 W
Im
{m e
i 3 13 0{
7 ®
} Nen No O Nen Ne

Hinh 4.14b : Pic tinh tai cia ddng co diesel
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Qua dudng dic tinh tdi c6 thé x4c dinh suit tiéu hao nhién liéu g. va lugng thay ddi nhién liéu trong
mot gid G, ddi vdi tirng s& vong quay khi cho thay ddi phu t3i ciia dong co, xac dinh suit tiéu hao
nhién liéu nhd nhi't gemin, Itdng nhién liéu gidi han cung cap cho chu trinh Ag, trén cd s Ay xac
dinh ch& do lam viéc t8t nhit clia dong co theo cong suat va sd vong quay.

D3&i v6i dong cd 6 td 1am viéc vdi sd vong quay khic nhau, ngusi ta thit nghiem d€ 14y mot s6 dudng
dac tinh tAi trong & cic s6 vong quay ma dong cd thudng lam viéc trong qué trinh st dung ( thudng
ngudi ta 14y dudng dic tinh ndy & bdn sd vong quay khadc nhau).

DP&i véi dong cd may kéo hoat dong trong diéu kién sdn xuat, c6 may di€u chinh, ngudi ta 14y mot
dudng dic tinh tii trong. ngoai ra con 14y thém dudng cong n = f(N,).

Viéc thit nghi¢m dé ldy duong ddc tinh tdi trong co thé tién hanh theo trinh tu sau :
e Theo dudng dic tinh td¢ d6 (dac tinh ngoai) x4c dinh cong suat dong cd N, tuong ng vdi
s6 vong quay ma & ché€ do s6 vong quay do ta sé 18y dudng dic tinh tai trong.
e (Cong suat nay dudc coi la 100% bdi vi n6 1a cong sud't cia dong cd & s6 vong quay di
cho va khi van ti€t lvu md hoan toan.
e Tinh cdc tri s6 0,25N.. 0,50N.. 0,75N.. 0,85N.. 0,95N, rdi 1am cho dong cd chiu nhitng
tai trong theo thi tu do.
e MJdi lan tht nghiém ta giit cho s6 vong quay n khong ddi bang cach khép dan van ti€t
luu lai.
D&i véi dong co diesel cach ti€n hanh ciing twong tu nhung lic nay thay d6i vi tri van ti€t luu ta s&
thay d8i vi tri van thanh rang nhién li¢u.
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Chuong 5 :
PO TIEU HAO NHIEN LIEU

- Thit nghiém x4c dinh mitc d6 tiéu hao nhién liéu clia dong cd trong mdt don vi thdi gian, nham
xac dinh chi phi tiéu hao nhién liéu gid Gr ( Gy) hay suat tiéu hao nhién liéu g. va hé sd du lugng
khong khi « .

-P€ xic dinh mic tiéu hao nhién liéu clia ddng co ngudi ta c6 thé diing nhiéu phudng phap khac
nhau.

V.1: Phuong phap do theo thé tich

Phuong phap do theo thé tich 13 phuong phap do bing nhitng binh thét ¢d ( da dudc hiéu chinh) hay
binh c6 vach va dudc thuc hi€n nhu sau :

-Vin khod ba ngi cho nhién liéu chdy diy vao cdc binh thét ¢d, sau khi dong co da dugc 1am viéc
& mot ch&€ d6 nhat dinh, vin khod ba ngd hinh 5.1 cho dong co tiéu thu nhién liéu tir cdc binh thét 8,
khi 4y phai do thdi gian chi phi nhién liéu clia mdt hay hai hay c4 ba binh. Biét thdi gian t tinh bing
gidy ma dong cd da tiéu thu hét lugng nhién liéu da qui dinh 1a V tinh bing dm’ ta c6 thé tinh dugc
chi phi nhién li€u gid Gr va chi phinhién liéu riéng g. :

Xang au Diesel

Khéa ba nga

bén dong co Pk )
- 1 P i |
N T el

Hinh 5.1: Dung cu do tiéu hao nhién li¢u sit dung binh thét c6

 V.y.3600

G, (kg/gics)

G,.1000
=27 (g/nlh)

e
e

-Khi do lugng tiéu hao nhién liéu bing nhitng binh thét ¢ ap suit trong binh ludn thay ddi. Thi€u
s6t nay c6 thé khic phuc dugc néu do bing nhitng binh cé vach.
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Dbén dong co

Hinh 5.2 Dung cu do tiéu'hao nhién liéu st dung binh ¢6 vach

-So d6 cAu tao nguyén 1y hoat dong clia binh c6 vach trinh bay & hinh 5.2 (a,b). Hinh 5.2 a trinh bay
trudng hgp nhién liéu dudc cung cip cho dong cd tir binh nhién li€u, hinh 5.2 b trinh bay trudng hgp
dudc cung cip tr binh dudi clia binh ¢6 vach. Lugng nhién liéu dugc cung cip t6i dong co ciing chiu
mot 4p suat nhu thé, b&i vi lugng khi clia binh trén thdng véi lugng khi clia binh dudi. Khi mitc nhién
liéu clia binh du6i gidm chirng nao thi mc nhién liéu cda binh trén gidm chirng 4y. Khi kh6a mot & vi
tri khéa khong c6 nhién liéu xuéng binh dudi, n€u lugng kkhdng khi trong binh trén gidm s& lam mic
nhién liéu ting 1én. Nhién liéu khi da chdy mép clia 6ng 2 binh trén sé chdy xudng binh dudi theo.
Khi hoat dong binh thudng thi khod 3 déng, khod nay dung dé€ thuc hién ap suit can thiét clia khong
khi binh trén.

-Nhan xét : Khi do theo phuong phép thé tich thi phai tinh dén sy thay ddi trong lugng riéng cia
nhién liéu, nhu thé€ 1am cho cdng viéc thém phiic tap.

V.2: Phudng phap do biing cach cén truc tiép

Phuong phap do bing cach can tryc ti€p chinh x4c hon nhiéu. Mudn thuc hién phuong phip nay
thiing nhién liéu phai dit trén can va diing nhitng 6ng din biing cao su, hay t5t hon, biing xiphdng dé
din nhién liéu t6i dong co.

Sau hiéu 1énh bit dau thit nghiém cic dia cin s& dugc cAn bing va thdi di€m cin bing phai bim
ddng hd bam gidy, sau d6 14y bét qlia cAn ( Go,) va § thdi di€m cAn bing 1an thi hai lai bAm ddng hod
bam gidy cho ding lai.

Chi phi nhién li€u gid dugc xac dinh theo cong thuc:

_G,,.3600

Gy === kgh
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Phuong phép thit hai doi héi thdi gian ti€n hanh lau hon va do d6 & mot vai trudng hop viéc thi
nghiém bi kéo dai. Khi thr nghiém nhitng dong cd ma viéc cung cip nhién liéu thyc hién bing viéc
tu chdy thi phai luu ¥ thyc hién sao cho ap suat clia nhién liéu gan bing 4p suit cia thiing nhién liéu
clia may khi cung cap cho dong co.

V.3: Phuong phap do dung thiét bi dién t

5 Lo xola
boi tron A
O3 Can do
OO
Binh do
|
-‘:::: -7y
lif# 1. Ongcap nhién lidu cho binh do
Giam chin thiy lvc 2. Ong cdp nhién liéu cho dong cd
' . Y 3. Onghdi nhién liéu
Cam bién X . .
4. Ong thong hoi

Hinh 5.3 : Sd d6 thi€t bi cAn nhién liéu theo nguyén 1y dién dung.
Biang thit st dung phuong phip cin k&t hop bd chuyén ddi két qua do lugng nhién ligu tiéu thu
(Gu) dién ti¥ trén cd s& thay ddi dién dung.
Phuong phap nay dua trén nguyén 1y thay ddi dién tich tich dién clia hai ban cuc khi khoAng cach
ti€p xtic giita hai ban cuc thay d6i. Gia tri dién dung ban dau (C,) tinh theo cong thiic sau :
gobolo

a

C

o

Khi hai dién cyc ti€p xiic Ién nhau theo khoang cach [ thi ltic nay dién cuc sé thay d6i dé€n C va gia
tri nay dugc tinh theo cong thic :
_¢g,bl, CJl

C, =
a, [

C : dién dung cta tu dién ng v6i khodng cach /
b, : bé rong ban cuc;
a, : khodng cédch ctia hai ban cuc;
l, : chiéu dai ctia ban cuc;
&, : hiing s6 dién moi;
Trén cd s& quan hé giita mic tich dién va lugng nhién liéu trung binh do gidm dan, thi€t bi do hién
thi truc ti€p gié tri nhién liéu ma dong cd tiéu thu Q.
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Binh do

Hinh 5.4 : so d tinh gi4 tri dién dung trén hai ban cye.

Lic nay, gid tri lugng nhi€n liéu dong co ti€u thu trong 1 gig :
Gl =3,6g (kg/h)
t
Q : lugng nhién li€u dong co thu ti€u thy;

t : thdi gian do lugng nhién li€u ti€u thuy;

Suat tiéu thu nhién li€u ciia clia dong co thi :

G [
o= —— (kg/kw.h
&= (kg )

e

Trong d6 : Ne- cong suit clia dong co (kW)
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Chuong 6 :

PO LUGNG KHONG KHi NAP VAO PONG CO
VI.1: Céc vin dé chung khi do luu lvgng khong khi nap

DPong cd dot trong 12 mdt dong co dung khong khi 1am moi chit cong tdc, chitc ning clia nhién
liéu 12 cung c4p nhiét. BAt ki tr§ ngai ndo, xay ra & ky nap hdn hgp nhién liéu hay khdng khi vio
trong xi lanh, déu 4nh hudng d&€n cong sudt phit ra clia dong cd. Tuy nhién, cong sud't phit ra clia
dong co bi gidi han bdi lugng khong khi dugce hit vao trong ddong co.

Viéc nang cao hi€u qua trong qua trinh nap la mdt muc ti€u quan trong, trong viéc nang cao hiéu
sudt Iam viéc clia dong cd. Thi€t k& cia dudng 6ng nap, thai, hinh dang kich thuSc cac sdi-pap hiit,
thai va cdc dudng din khong khi trong dong cd 1a nhitng vin dé cAn quan tAm dén...

Khong khi1la mdt hdn hgp bao gdm cic thanh phan sau :

Bang 6.1 : Thanh phin cac loai khi trong khong khi tinh theo khdi lugng va theo thé tich

Khi (%) Theo khdi lugng Theo thé tich
0 xy(0,) 23.15 20.95

Ni td(N,), khi hi€m

76.85 79.05
(Ar), CO,, HC, NOx ... 9
Téng cong 100 100

Nhitng khi hi€m, phin 16n 1a acgon, hdi nu6c, CO,, HC, NOy ... thong thudng chi€m 0.2% tdi
2.0% ctia thé tich khong khi kho.

Lugng hdi nude thy thudc vao nhiét do va di€u kién moi trudng. N6 ¢ 4nh hudng quan trong
dé&n hiéu suit 1am viéc clia dong co. Khdong chi 4nh hudng d&€n thanh phian khi x4 ma né con anh
hudng t6i qua trinh do chinh xdc luu lugng khomg khi.

Su quan hé gitta 4p sudt, gia tri dic trung va ty trong cia khong khi dugc mo t bang phuong
trinh sau :

P,x10° =pRT, (6.1)

& day R (R=287J/kgK) hiing s6 khi clia hdn hgp khong khi

p(p=1.2 kg/m3) khdi Iugng riéng clia khong khi trong di€u kién, 4p suat, nhiét do ngang muc
nuée bién.
V1.2 : Céc thi€t bi do luu lugng khi nap va nguyén Iy 1am viéc

Hiéu suat lam viéc cta dong co phu thudc rat nhiéu vao hoa khi dugc nap vao trong dong co. Khi
x4c dinh h¢ s8 du lugng khong khi @ va hé sd nap 7, ta can bi€t lvu lugng khong khi dugc nap vao

dong co.
Du6i day trinh bay nguyén Iy ctia mot sd thi€t bi do gié.
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VI.2.1: Po lugng khi nap vao dong co bing phuong phap st dung hop khong khi (Airbox)
1. Cu tao hop khong khi trinh bay trén hinh 6.1.

Hop gié

Hong do

Ap k& M

DPén dong co

Hinh 6.1 Thi€t bi do lugng khi nap & hop khdng khi

Hinh trén trinh bay mdt phudng phip don gian do luu lugng khi nap: Khong khi di xuyén qua
hong do, &p sud't roi dugc do trén thanh hop nhu hinh vé&. Trong thuc t€ phép do nay dudc st dung
néu dd gidm ap khdng vugt qua 120 mmH,O (1200Pa). (Vi'n€u ap sudt nhd hon gid tri nay, khong khi
dudc xem nhu dong chdy khong nén dugc va lam cho viéc tinh todn luu lugng khi don gidn hon rit
nhiéu.)

Van tdc U clia khong khi khi di qua hong do gié, dudc xac dinh theo sy chénh léch 4p suat nhu

sau: pU?%/2=Ap ;U= 2Apl (6.2)
V P

Trong d6 : p : mat do khong khi (kg/m3)
Ap : chénh l&ch 4p suét  hong nap Pa, mm H,O
Thong thudng lvu lugng khong khi duge do bdi mot thi€t bi c6 dang nhu hinh 6.1.

Do dong co hoat ddng mang tinh chu ky, nén dong khdong khi di vao dong cd mang tinh mach
dong va c6 thé giy sai sd khi do. Nhat la trong dong cd 4 ky 1 xy lanh

P& khic phuc hién tugng d6, ngudi ta bd tri mdt binh diéu 4p nhu hinh 6.1. Budng nay s& 1am &n
dinh 4p suét khi nap. Trong trudng hdp dong co ting ap, st dung turbo dong khdng khi c6 dao dong it
hon lic nay c6 thé khong cin diing d&€n binh diéu 4p.

Dong khong khi di qua 16 nap c6 dang dugc vé& phac hoa nhu hinh 6.2
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Thiét dién thye té

SN
7

Hinh 6.2 : Hinhdang 16 nap trén hop khdng khi

Heé s6 nap clia 16 Cq 12 ty sd giita dién tich thong qua ctia 16 va dién tich thyc t€. Trong phan 16n
cac trudng hop sai s6 chap nhan dudc, gia tri Cq = 0.6 c6 thé sit dung duoc.
Chiing ta thudng d&é dang tinh dudc lvu lugng khdng khi di qua hong do theo cong thifc sau :

Luu lugng khi nap = hé s6 nap x dién tich mit cit ciia 16 nap x van tdc dong cia dong khi.

Q=Canta*L apt 6.3)
4 p

: 10’
T (6.1) v6i Px10° =pRT, ta suyra p = %

& day R (R=287J/kgK) hiing s& khi clia hdn hgp khong khi.
p(p=1.2 kg/m3) khdi Iugng riéng clia khong khi trong diéu kién, 4p suat, nhiét do ngang muc

nuée bién.
Do chénh 1&éch 4p suat Ap viét dudi dang cot 4p hpnH20. Vi vay c6 thé viet :

2
Q:Cdnd_ ZXM (6.4)
4 p, x10
T
0=0.1864C,d* M s (6.42)
P,

D& tinh toan khdi lugng ctia dong khi cAn chd ¥ :
46
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: 0
m = = _—
PO =p, R,

tir cong thitc(6.4)

2 3
" :Cde 2x9.81hp, x10 6.5)
4 287T,
hp,
m' =64.94C,d* T, (6.52)

Cong thitc (6.4a) va(6.5 a) cho mdi quan hé co ban dé do luu lugng khong khi qua hong do, voi
hodc mau &ng venturi.

Vidu :
Néu
Cq=0.6
D =0.050(m)
H = 100(mmH,0)
T, = 293K (20%)
P,=1.00(bar)
th€ vao cong thitc 6.4a, 6.5a ta c6 :
Luu Iugng khi nap Q = 0.04786m’/s (1.69ft’/s) (6.6)
Khdi lugng khinap m’ = 0.05691kg/s (0.12551b/s) (6.7)
Pé thuan 1di trong viéc lya chon kich thuSc hong,bang 6.2 cho thiy luu lugng khong khi thich
hdp véi cac kich thudc hong do, theo diéu kién tiéu chuin sau :
H = 100(mmH,0)
T, = 293K (20°C)
P.=1.00 bar
Bang 6.2 Chon kich thudc hong theo lugng khong khinap

Kich thuéc miéng Sng.( mm) Q(m’/s) M(kg/s)
10 0.002 0.002
20 0.008 0.009
50 0.048 0.057
100 0.19 0.23
150 0.43 0.51
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Nhugc di€m clia phuong phap do nay 1a sy chénh 1éch ap suat, thong qua thi€t bi ty 1& vSi binh
phuong clia van tdc. Nhu vay khi tdc do thay ddi 10 1an, tuong dng véi sy thay ddi clia 4p suit 12100
lan. Piéu nay lam 4nh hudng d&n tinh chinh x4c cia qui trinh do khi dong chay nhd. Trong thuc t€&,
khi phai do vdi nhitng @6 rdng vé van tdc clia dong chay, cin phai chon kich thudc hong do tudng
rng. V6i mdi trudng hgp dng v6i do gidm ¢ do khoang 2.5/1.

Tinh toan chon kich thuéc hong

Luong khi nap vao dong co dugc tinh mdt cdc twong doi.

Vyn
K.60
J day K=1 cho ddng cd 2 thi, K=2 cho dong cd 4 thi.

V=n, m’/s

n he s0 nap ctia dong cd.

Dboi véi gid tri n he sO nap clia ddng cd, c6 thé xdc dinh vao khoidng 0.8 cho mdt dong co khodng
tang 4p va lén t6i khodng 2.5 cho dong co ting ap.
Vidu:

Pong cd 4 thi, 1 Xylanh thé tich xi lanh 0.81 chay & t6¢ @0 t5i da 3000(vong/phit), khong ting
ap lugng khong khinap vao dong cd dugc xac dinh nhu sau :

V= O.SW =0.016 m’/s
2.60

Kich thudc hong phu hgp dugc xac dinh nhu sau
Tra bang 6.2 chon kich thu6c hong phu hgp 1a 30mm
Kich thuéc nhé nha't cta hop khong khi

Kich thudc nhd nhit ciia hop do gid, 1a mot ham phu thudc vao kich thude clia dong co va nhirng
nhén 8 khac. Muc dich 1a @& cho 4p suat trong hop do gié dao dong nhd nhat, anh hudng it nhat tSi
do tin cay clia phép do. Mot cach tdng quat, ddi vdi dong cd c6 kich thudc 16n, t6c do dong co nhd, s&
xi lanh cang it thi kich thuGc cia hop khdng khi cang 16n.

Theo céch tinh toan ctia Kaster kich thudc 81 thiu ctia hop khong khi dudc tinh toan nhu sau :
6 2 74
417x10° xK~“d
- 2
NC,V3 N min

Vs

Trong do :
® Ny, la tdc d6 nhd nhi't clia dong co (cAn phai do chinh x4c) (vong/phiit).
e K:1 ddivdidong co2 ki, K :2 ddi véi dong cd 4 ki.
e V,:Thé tich cong tic ciia ddng co(m’)
e N.:sd xy-lanh dong co

d : dudng kinh ctia hong nap (m)
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Vidu:
DPong co ma ta di tinh to4an & vi du trudc, chay & toc dd 1000v/p.

v 417x10°x2*x0.030*
’ 1x0.0008 x 1000>

S lien k&t cuia loc gié véi dudng 6ng nap ciua dong co

=1.70m’ (60ft)

Can thi€t k&€ sao cho that gidng v&i hé thdng nap binh thudng. Bdi vi su dao dong clia 4p suit c6
thé anh hudng manh mé hiéu suit dong cd, hiéu sufit nap va hién tuong “bom” trén dudng dng.

Tan s& cong hudng clia 1 dng c6 dd dai 1 ddu hd 1 dau kin Ia : a/4l ; a [a van t6c Am thanh,
khodng 330m/s. do @6 1m day ndi c6 tan s cong huéng 80Hz. Piu nay twong ng vdi tan s6 clia van
nap & dong co 4 ky 4 xy lanh 2400 (v/phiit), su k&t ndi dudng nap c6 thé anh hudng d&€n hidu suat
dong co & tc do nay.

Trong thuc t€ sy k&t ndi véi dudng 6ng nap cang ngin cang tot.

VI1.2.2 : Thiét bi loai 6ng hit va mang hit
& hinh 6.4 trinh bay so d6 thi&t bi d€ do luong tiéu thu khong khi.

Hinh 6.4 : Thi€t bi loai 6ng hit va mang hit

Khi dong cd nap khong khi vio ta thdy c6 hién tugng mach dong ma né cé thé giy ra sai s6 khi
do. P& khic phu hién tugng d6 & khodng gitta dong co va dng hiit ngudi ta dit mot binh diéu 4p, binh
nay lam cho budng mach dong co trd nén diéu hoa.

Hoa khi ding cho dong cd ddt trong 1a hdn hgp c6 hai thanh phan : 1a nhién liéu va khong khi.
Mudn xac dinh lugng hoa khi trén, trudc hé€t phdi x4c dinh lugng khong khi nap vao dong cd.

bé xac dinh lugng khdng khi nap vio ta diing cdc bd phan goi Ia 6ng hiit vi mang.

Khi ti€n hanh xac dinh lugng tiéu thu khong khi, ta can phai giit cho sifc cin clia hé thdng nap &
mitc 6 binh thudng, dé bio dam cho sirc cdn clia dng hit binh diéu 4p va cdc 6ng din ndi ti€p khong
dnh hudng 61 tri s6 ctia cdc hé s6 7,, va sy lam viéc binh thudng clia dong co.
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Mudn thuc hién diéu d6 thi truge khi 13p thi€t bi x4c dinh lugng tiéu thu khdng khi cho viéc khio
nghiém cdc dong cd c6 binh loc khdng khi cAn phai :

1. Bo do gidm ap trong 6ng nap khi dong cd 1am viéc & cac s6 vong quay khac nhau (khi van ti€t
lvu m& hoan toan — dong cd ¢6 bd ché hoa khi ).

2. Thao binh loc khong khi va Idp thi€t bi vao, chon ti€t dién clia dng hiit 1am sao d€ cho dudng
bi€u dién d6 gidm 4ap trong 6ng nap khong bi thay ddi.

Ong ndi binh diéu 4p v6i 6ng nap cin phai that ngidn. Tat c cic chd ndi déu phai dugc ki€m tra

do kin.
Heé s0 thira khong khi bing :
G
a=—>=2—
G, L,

O day : Gg — lugng tiéu thu khong khi giv, kg/h ;

Gr — chi phi nhién liéu gio, kg/h;

L’y — luong khong khi cin thi€t Ii thuy&t dé dot chay mot kg nhién liéu, kg ;
Lugng tiéu thu khong khi gid x4c dinh dugc theo bidu thirc :

G = 36001, ¢ \[2gH 7,

2 A - A ’ o« A7 - A A 2 A ya ~ Y 72-
J day : f. — dién tich ti€t'dién luu thong cla dng hit tinh bing

2

2,
, M

@ - hé s0 tiéu thu ctia 6ng hit c6 tri s6 ndm trong gidi han 0,94 — 0,97 va xac dinh
bang cdch hiéu chinh ;
g — gia tdc trong trudng, m/s” ;
H - do gidm 4p sudt (& hinh vé), do bing ap k& nudc, tinh theo mm cdt nuée.
vg — trong lugng riéng cia khong khi xung quanh, kg/m3 va dudc xac dinh theo
cong thic :
P 273
AT
v - trong lugng riéng cta khong khi & diéu kien nhiét do 0°C va ap sudt 760 mmHg
c6 tri s biang 1,293 kg/m’.

Py — 4p suf't khong khi xung quanh, mmHg ;
To — nhiét do khong khi xung quanh, K ;
Hé s6 nap diy khong khi ( khdng ké nhién liéu trong hdn hgp ) x4c dinh theo bi€u thic :

o) day : Gp — trong luong khong khi dudc nap vao trong mot khodng thdi gian nhat dinh ( vi
du trong 1 gid ), kg/h ;
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Gy — trong lugng khong khi ma dong cd c¢6 thé nap dudc ciing trong khodng thdi
gian 4y, n€u nhu 4p suit va nhiét dd trong xy lanh bang 4p suit va nhiét dd cia khong
khi tru6c khi vao bd ché& hoa khi, kg/h.

Tri s8 Go clia ddng cd bdn ki ¢6 thé xé4c dinh theo cong thifc :
V..n60
G, =
" 100027

G day : V, — thé tich 1am viéc clia dong co, lit.

n — s6 vong quay trong mot phit.
vk — trong lugng riéng ctia khong khi true khi vao bd ché hoa khi, kg/m’.
P& xac dinh y, ta cin do 4p suidt khong khi Py tinh bing mmHg va nhiét dd khong khi t truéc khi
vao bd ché& hoa khi hay 6ng nap clia dong co ( d6i v6i dong co dd nén cao ) :
p, 273

=1,293 - . =7
7 760 273+¢,

Hé s6 nap day hdn hop ( d6i v6i dong cd c6 bd ché hoa khi ) s&1a :

"= 1+1
=T mzL,

o) day : m — trong lugng phan tf trung binh ctia nhién li€u.

Lo — lugng khong khi cin thi€t 1y thuy&t d€ ddt chdy 1 kg nhién liéu, kilomol.
VI1.2.3 : Thié€t bi do lvu lwgng khi nap

_

B do chénh 1éch 4p suat

, Dén dong co

ﬁ Phin tit do ludng

Hinh 6.5 :Thi€t bi do luu lugng khi nap

B6 do luu lugng khi, dugc phat minh bdi Alcock va Ricardo vao niam 1936, 1a phuong phap dugc
st dung siu rong nhat thay thé cho phuong phap ding hop do gié hay hong do nhu di trinh bay &
trén. Trong phudng phap nay (& hinh 6.5), hong do dudc thay th€ bdi nhitng phan tif dang hinh tru, c6
thi€t dién hinh tam gidc. Dong khi khi di qua nhitng phin tf nay sé dugc chia nhd ra (thuc chat 1a
dong chay ting). Su thay d6i 4p suat khong khi khi di qua nhitng phan t nay ty 1& vdi van toc clia
dong khong khi (nhung khong ty 1€ véi binh phuong van tdc dong khong khi nhu trong trudng hdp
dung hop khi va hong do).
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Phuong phap nay c6 hai uu diém :

-Thit nhat 1a dong chay ty 1& vdi trung binh clia sai 1éch 4p sudt. C6 nghia 1a khi do 4p suit trung
binh cho ra k&t qua tryc ti€p cda gid tri lvu lugng khong khi ma khong can phii ti€n hanh chinh hgp
lai.

-Tht hai do van toc ty 1& v6i 4p sudt nén c6 kha ning nang cao tinh chinh xéc ctia phép do.

Thi€t bi do gi6 ki€u nay theo truyén thdng thi c¢6 nhiéu phuong phip, nhung khong phai tit cd
cic phudng phap déu thanh cong, dé do d6 chénh 4p trung binh. Mot su giai thich clia Stone da chitng
minh ring do chénh 4p thi khong hoan toan ty 1€ v6i lvu lugng va dd gidi thiu mot phuong phap xéc
dinh gid tri @6 chénh 4p tring binh mot cdnh chinh x4c. Nhitng sy thay d6i nay ton tai trén thi trudng,
di cai thién dang k& do chinh x4c clia phuong phép do gi6 kiéu nay.
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PO LUGNG CHAT LUONG KHi THAI

VIL.1 : Van dé ddc hai cta khi thai
Khi quyén trdi di't thudng goi 1a khdng khi, 13 mot hdn hop clia nhiéu khi, trong d6 khi Ni td

chi€m khodng 78%, Oxy chi€m khodng 21%, 1% con lai gdm nhi€u loai khi khidc nhau nhu

Argdn(Ar), Cacbonic (CO,), hoi nuéc... Trong cdc khi trén c6 nhiéu chat khdng c6 1di cho strc khoé
con ngudi nhy : CO, HC, NOx, SO,... Nhitng chit khong c6 1di ndy dugc goi 1a nhitng chat gay 6
nhi€m khong khi. Cac chit giy 6 nhi€ém khong khi khong chi dugc thai ra tf cdc dong co néi chung
ma con dugc thaira tir nhi€u ngudn khac nhu : nha may nhiét dién, sudi Am nha, 1o thiéu... Trong gidi
han clia gido trinh chiing ta chi nghién cttu tdc hai ctia khi thira tir 6 t6 n6i chung, dé€n moi trudng

s6ng va con ngudi.

VIIL.1.1 : Nhitng tac hai ctia chat gy 6 nhiém

Nhitng chat & nhiém gy ra bdi 60 dudc sinh ra do sy chdy hay bay hoi clia nhién liéu trong 0t0.
Nhitng chat nay c6 thé chia ra lam ba chit chinh : CO, HC, NOx. Nhitng chdtnay gay khé chiu cho su
hd hip va trong nhiéu trudng hgp ching 13 ¢6 hai thim chi nguy hi€m d€n tinh mang clia con ngudi,
dong vat va thyc vat. Bing sau thé hién tac hai cia chatgay 6 nhiém néi chung.

Béang 7.1 Tac hai clia c4c chit gy 6 nhiém

Chito Ngudn ga . .
guon gay Téc dong c6 hai chinh Ghi chi
nhi€ém chinh
016 :93% Can trd sy trao d6i O, trong mau va giy ngd doc CO
CcO Céc ngudn sinh (n&€u néng dd CO trong khdng khi tir 30 d&€n 40 PPM
ning lugng 7% thi s& 1am té liét hé than kinh thyc vat
O 0 57%
<, Mot nguyén
HC L?C ddu, su’Ac.lung Kich thich thanh bén trong clia cdc cd quan ho hap nhan cta khoi
cdc dung moi... quang héa
43%
O t6 39% Kich thich mit, mili hong, néu sy kich thich rdt manh
Nha méy, ngudn c6 thé gay ho, dau dau va hu hai phéi. Newvén nhin
NO sinh ning lugng, | Néu ndng d6 NO, trong khi quyén tir 3-5 PPM thi da ché;ni]l ciia khéi
X loc diu... 61% c6 dau hiéu cda sy kich thich. )
quang hoa
Kich thich 1én mit, miii & 10-30 PPM giy ho, dau
diu, chéng mit § 30-50PPM
O t6 (diesel) 1% Kich thich cdc mang nhay clia hé thdng ho hap
Nha mdy, ngudn
SO, sinh ndng lugng,
hé théng sudi..
99%
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Ghi chu :
PPM : vi€t tit cda “Part-per million” tifc phan triéu, dugc ding lam don vi chi thi ndng do hay
thanh phan.

VII.1.2 : Hiu qua cia chit gay 6 nhiém

VIL.1.2.1 : Mua a xit

Mua axit xuit hién Khoang dau thap nién 1970 mua axit v§i tdc hai clia né gay ra trén ciy cdi
va céc loai rau qua khac.

Viao nim 1872, ngudi Anh diu tién thanh tra vién Alkali xuit bAn mot quyén sach vé khi tugng,
trong d6 6ng dd mo tA mua tr cadc khu cong nghiép gidng nhu mua axit dudc tim thdy nhu ngay nay.

Co ch& ma mua axit dudc hinh thanh gdm cdc phin ng héa hoc xay ra § trén cao trong bau khi
quyén. Phan 16n axit 12 hau qua clia cdc hoat dong ctia con ngudi sinh ra nhu 12 Sunphua dioxit (SO,)
va Oxit Nitric (NOy)...

Sunphua dioxit trai qua sy 0xi héa tr§ thanh gc SO4>, HSOs, v6i sut ¢6 mit ciia gdc hydroxyl,
OH ban than né dudc sinh ra bdi mot qué trinh héa hoc phitc tap trong bau khi quyén. Phan 16n khi
sunphua thaira tir viéc dot than va mot lvgng nhd khi thaira tir cic:dong co diesel hang ning do chay
sot nhié€n liéu.

Oxit Nitric (NO) dugc 6xi héa thanh Nitrogendioxit (NO,) trong ting doi luu, bing cich phin
tng v6i ozon, ban than né dwoc hinh thanh mdt quy trinh héa hoc phic tap gdm cacbon monoxit (CO),
hydrocacbon (CHy), hdi nuéc va anh sdng mit troi.

VIIL.1.2.2 Chi trong khéng khi

Tac hai clia chi, dac biét 1én sic khde cda tré nhd, da dugc bi€t tir lAuva hién nay c6 nhitng yéu
cau gay git khong dudc st dung chi, cic hgp chit clia chi lam chat chdng kich nd. Mot ly do thém
nita d€ quyét dinh khong sit dung nhién liéu c6 chi, vi chi trong nhién liéu di v6i lugng rat nhd ciing
lam hu hdng bd xiic tdc héa khir trén dudng 6ng thai clia dong co.

VII.1.2.3 Céc hat trong khi thai dong co Diesel

Khi thi trong dong co Diesel thudng chita md héng, tro va mot s6 hat nhién liéu hydrocacbon
chua chdy. Ca¢ hat nhién liéu nay 13 cdc hgp chit c6 thé bgay ung thu khi c6 ndng do cao.

VIIL.1.2.4 : Khéi quang héa

Khéi quang héa, dudc nhan bi€t lan dau tién & Los Angeles (Hoa ky) vao nam 1951 1am nhiéu
ngudi bi tring ddc. Cho thdly, & cdc thanh phd noi ma rit it dung than d4, c6 it nha may cong nghiép
hoat dong va c6 mat do xe co nhiéu. Khi HC va NOx c6 mit trong khi quyén va bi chi€u sdng cla tia
ning mit trdi, gdy ra mot phan ng quang héa (dnh sing + héa chat) va sinh ra nhiéu hgp chit héa
hoc khac nhau va k&t qui gay ra hién twgng “Khéi quang héa”. Khéi quang héa cin tr§ tam nhin,
kich thich mdt va bi cho 1a nguyén nhan giy ra ung thu va 1am 4nh hudng xau dén rirng. SO liéu tiéu
bi€u clia cac thanh phan clia kh6i quang héa dugc chi ra § bang sau day :
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Bang7.2 Nong do clia cdc chat gy 6 nhiém trong khoi quang hda.

Chat gay 6 nhiém Nong d6(Mot phan ngan thé tich)
Cacbon monoxit 3000

Ozon 25

Hydrocacbon 210

Sunphua dioxit 20

Nitrogen 0 xit 20

Axit Nitrit 2

VIL.1.2.5 : Sy néng lI&én cua trai dat (hi¢u @ng nha kinh)

Pay 1a van dé khac trong mdi ban tAm chung ctia du luan, mic dau it duoc hi€u 6 hon cic vin
dé tru6c d6. Chiing ta bi€t riing sy sdng trén trai dA't phu thudc vao mot s6 chat khi ndo d6 trong bau
khi quyén, cdc khi nay c6 kha ning hap thu va phan xa nhitng bifc xa hdng ngoai ma bé mat trai dit
phat ra khi bi mit trdi nung néng, khi khong c6 céc loai khi nay, cdc bifc xa hong ngoai sé thoit ra
ngoai khong gian.

Hdi nuéc 12 khi nha kinh tr nhién quan trong nhat, nhung nong do clia né phu thudc vao khi hau
va khong bi anh hudng bdi hoat ddng clia con ngudi. Khi nha kinh quan trong bi anh hudng bdi hoat
dong cua con ngudi la cacbon dioxit, métan (CHy), Nitrit Oxit va CFCs (Chloro fluorocarbon). Hinh
7.1 néi 1én sy 4nh hudng dén hién twgng hiéu ng nha kinh cla cdc loai khi khac nhau. Khi CFCs c6
thdi gian ton tai trong bau khi quyén gan 100 naim va c6 anh hudng gap khoing 6.500 1in so v6i CO,
vé khd&i luong, di€u nay gidi thich nhitng tiéu chuin (theo nghi dinh thu Motreal) d€ gidm viéc si
dung cic chat do.

Cacbon di 6 xit 12 mot ngudn anh hudng quan trong va né dudc danh gid bing ndng d6 CO, ¢
trong bau khi quyén di gia ting tir 280 ppm(theo thé tich) vao trudc thdi ky cong nghiép d&€n khoadng
350ppm so v4i nay.

100% Trén hinh 7.1 bi€u dién phan trim cla cdc chit
H CFCY g4y hi€u tng nha kinh qua cdc thoi ky
NoU)
50% |-
B CO,
m_ (@) (@) S )
€ g 8 g ¢
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H,O

0,5+ CFC-11

. | [l
) 1

CH,4

0 50 100 150 nam

Hinh 7.2 : Tu6i ddi cla cdc chat khi gy hiéu Gng nha

G thoi diém hién tai, véi mot ty 1€ gia taing hién tai khodang 1,2 PPM mot nam. CO, 1a mot san
pham truc ti€p cda viéc tiéu thu ning luong, k€ tir day sic ép d€ cdi thién hiéu qua cla cdc ngudn
ning lugng k€ ca dong co ddt trong cang trd nén cAp thiét.

VII.1.2.3 L§ thing cia tang 6 zon

Lép ozon & tang binh Iuwh4p thu nhiéu birc xa cyu tim cia mit trdi va 16 thliing cia I6p ozon nay
¢ Nam Cuc ngay cang md rong, c6 thé giy nhitng anh hudng trim trong d&€n cudc song clia con
ngudi, dong vat, thyc vat va vi sinh vat. Su ¢c6 mit cia CFCs de doa nghiém trong dén tﬁng 0zon va
lam 16 thiing clia tAng ozon ngay cang lan rong hon, nhitng khi hydrocacbon va oxit nitd cling g6p
phan gay 4nh hudng t6i ting ozon.

VIL2 : Céc chi tiéu danh gia va qui trinh do chat lugng khi thai

Céac khi CO, HC va NOx trong khi xa 6t6, cing v6i cdc khi xa tif nha mdy, nha mdy nhiét dién 1a
ngudn 13n nhit tao ra cdc chit gy 6 nhiém khong khi. Khi x4 6t6 giy ra nhitng van dé dic biét
nghiém trong & thanh thi noi c6 mat do 6 td rat cao. Nhitng quy dinh kiém sodt khi x4 1in dau tién
dugc ban hanh thanh luit tai California (M§) nim 1960 cdc quy dinh vé ki€m sodt khi x4 6td vdi
ndng dd CO va HC. Lich si ctia cdc quy dinh ki€m sodt khi x4 cho xe 6t6 tai M§ nhu sau :

Nim 1943 sy do thi héa nhanh chéng clia LosAngeles bit diau gy ra khéi quang héa. N6 1a van
dé do su 6 nhiém khi x3 6td dugc biét d€n dau tién.

Nidm 1952 A.J.Haagen Smit trudng dai hoc tdng hgp California da chitng minh ring nguyén nhian
chinh ctia kh6i quang héa 1a tdc dong clia cdc tia mat trdi 1€n khi x4 6t6.

Nim 1960 cic quy dinh kiém sodt khi x4 6t6 (khi CO va HC) di dugc ban hanh tai bang
California.

Nim 1968 hé thdng cdc quy dinh ki€m sodt khi x4 toan lién bang cho CO va HC di dugc ban
hanh trén toan nu6c My (cho HC, CO) da dugc ban hanh.

Niam 1970 dao luat khi sach dugc gidi thi€u bdi thugng nghé si Edumund Muskie da dugc thong
qua. Luit nay thé hién cdc quy dinh ki€m so4t khi x4 lién bang. Pao ludt Muskie quy dinh mot tiéu
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chuén rat nghiém ngit cho CO, HC va NOx 4p dung cho tit c& cdc xe sdn xudt tai My tir nim 1975.
Luit nay lam cd sd cho cdc tiéu chuin kiém soat khi x4 My hién nay.

K& tir thdi gian d6 nhitng luat tuong ty da dudc thong qua ¢ Chau Au, Nhat bin va nhiéu nudc
trén thé gidi trong d6 c6 Viét Nam. Phan 16n cdc luit nay stta ddi truc ti€p tir luat ki€m so4t khi x3
My hay EEC (Cong ddng kinh t& Chau Au).

VIL2.1 Céc tiéu chuéin va quy trinh do khi xa My

Viéc kiém tra st dung dé quyét dinh xem liéu mau xe cu thé ¢6 phtt hgp véi cdc ti€u chuén khi
x4 My hay khong dudc ti€n hanh bing cdch dit xe 1én bé thi, chay xe & ché d6 LA#4 va do tong
khdi lugng tirng khi x4(CO, HC, NOx) phdt ra tir 6.

Chd y ring nhitng tiéu chuin nay 4p dung cho cdc xe ddng cd xing, khong tinh tSi trong tai hay
dung tich xi lanh.

Ch& dd kiém tra LA#4 dudc ti€n hanh theo cdch sau : Pau tién chi€c xe dugc dé trong phong thi
nghiém tir 12 — 16 gid vdi nhiét d6 bén ngoai dugc ki€m sodt rit cAn than (duy tri trong khodng 10 —
30° C).

Qua4 trinh 14y mAu thit dudc thuc hién theo ba giai doan hu sau :

e GiaidoanI: Cold phase (kéo dai 505s)

Pong co dudce khdi dong lanh va miu khi dudc 14y va cho tdi s61 (ct). quy ludt thay ddi tdc do

nhu hinh vé
e Giai doan 2 : Stabilized :(bat ddu tir gidy 505-1372)

MaAu khi thit dugc 14y va cho vao tii s6 2 (s). quy luat thay d8i toc d6 nhu hinh vé&. K&t thic
gidy thi 1372 dong cd nghung hoat dong trong khodng 10 phit. Trong thdi gian nay khong 14y miu
th

e @Giai doan 3 : Hot phase (kéo dai 505s)

MAu khi thr dudc cho vao tui sd 3 (ht)

Ngay khi qu4 trinh 14y miu thit k&t thic . Cdc mau thit s& dugc phan tich . S& lugng cdc chat CO,
HC, NOx sé& dudc tinh tong lai va k&t qua sé& dudc thé hién dugi dang g/mile

Quing dudng kiém tra tuong duong : 17,84 km hay 11,115 miles. Ch& d6 nay dudc goi la
LA#4” bdi vi n6 dya theo md hinh 14i xe thuc t€ trén mot doan clia dudng sd 4 chay qua Los
Angeles, California.

Qui trinh kiém tra chat lugng khi thdi trén con dugc st dung (c6 mot it sita ddi) & mot sd quoc
gia khdc nhu : Australia, Austria, Brasil, Canada, Finland, Mexico, Norway, South Korea, Sweden,
Swityeland vdi cdc tiéu chuin vé chit lugng khi thdi khdc di mot it (xem bang )
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Giai doan 1
505 giay
Cold phase

Giai doan 2
867giay

Stabilized phase

Thoi gian mau : 1877s
Thdi gian chay : 1877s
Khoang cach : 17,84s

OO} it -z

e

Giai doan 3
505 giay
Hot phase

Tdc¢ do trung binh : 34,2Km/h
Toc do cuc dai :91,2Km/h
Thoi gian chay khong tai :18,2%

Hinh 7.3 :Qui trinh do khi x4 § My

Bén canh cic gi tri di do duge'cic gid tri vé bay hoi nhién liéu va khi lot ciing dudc do bing
phuong phéap nay.
Bang7.3 : Tiéu chuin khi thai tai My theo qui trinh do LA#4

Pham vi 4 Lugng hoi
vi
Nam i dun P CO(g/mile) HC(g/mile) NOx(g/mile) xdng thoat
e ra(g/test)
Lia
052 ién bang 3 .41 0.41 1.0 2.0
Bang
California 7.0 0.41 0.4 2.0
Bang 2.0
1993 California 34 0.25 0.4
1994 Lién bang 34 0.25 0.4 2.0
Béing 7.4 : Tiéu chuin khi th3i tai mot s6 qudc gia theo qui trinh do LA#4
o Theo phién co HC NOx Lugng hoi
Qudc gia bin xdng thoat
g/km g/km g/km rag/test
Switzerland 10.87 2.1 0.25 0.62 2.0
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Austria 87-88 2.1 0.25 0.62 2.0
Sweden miu 89 2.1 0.25 0.62 2.0
Norway 1989 2.1 0.25 0.62 2.0
Finland 1990 2.1 0.25 0.62 2.0
Mexico 1991 7.0 0.7 1.4 2.0
Brasil 1.90 24.0 2,1 2.0
1.92 12.0 1.2 1.4
1.97 2.0 0.3 0.6
Australia 1.86 9.3 0.9 1.9 2.0
CO CO CO Lugng hoi
g/mile g/mile g/mile xdng thodt ra
g/test
Canada 9.87 3.4 0.41 1.0 2.0
South Korea mau 88 34 0.41 1.0 2.0

VIL.2.2 : Céc tiéu chudn va quy trinh do khi x4 Chau Au

Phdn 16n cdc nuéc Chau Au st dung qui trinh do khi x4 ECE (Eoropean Economic Community-
regulation)- ECE-R15 goi nhu th& bdi vi cdc tiéu chuin nay dudc phat trién bdi cong ddng kinh t&
Chau Au (EEC). Qui trinh do khi x4 ECE-R15 con dudc bi€t d&€n dudi tén goi UDC (urban driving
cycle) vi qui trinh ndy md phdng diéu kién kiém tra gidng nhu tinh trang 6t6 dang hoat dong trong
thanh phd . V6i nhitng di€u kién co ban nhu : tdc do 6td thap, tdi nhd va nhiét do khi thdi thap.

Ki€m tra ki€u nay giong nhu ki€u ctia M, n6 bit dau tir lic xe khdi dong lanh (sau khi da dé
trong phong c6 nhiét do 20 — 30 °C it nhat 6 tiéng).

Sau d6 ddng co c6 thdi gian 40s dé 1am Am.

Chu ky thtt dudc chia thanh 4 giai doan, gitta cdc giai doan nay khong c6 thdi gian nghi. Trong
thdi gian kiém tra viéc 14y miu thir dugc ti€n hanh. K&t qui kiém tra thé hién dudi dang g/km va
lugng hydrocacbon dugc gép chung v6i lugng NOx.

Trong qué trinh ki€m tra, lugng CO, tdng lugng HC va NOx dugc do khi xe hoan chinh mot qud
trinh ki€m tra bao gdm : khong tdi, ting téc, chay déu, gidm toc.

Qui trinh EUDC ( Extra Urban Driving Cycle ) dugc phat trién tir qui trinh ECE-R15 va 4p dung
tif thang 7 nim 1992. Trong qui trinh ndy ngoai ch&€ dd chay trong thanh phd con thém phan chay trén
dudng cao téc vé6i toc do cuc dai 120 km/h.(xem hinh 7.5).

Mot phién bén ctia qui trinh EUDC dung cho dong co c6 cdng sudt thap toc dd cuc dai la 90
km/h.EUDC Cycle for Low Power Vehicles (hinh 7.6).
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Yéu cau vé chat lugng nhién liéu :
e D0di véi dau Diesel : chi s& Cetan khong nhé hon 51. lugng lvu huynh t3i da 350ppm ( vao
nim2000), vao nim 2005 lugng luu huynh t6i da s& 1a 50ppm
e D&i v6i xiing : lugng luu huynh t8i da sé& 1a 150ppm vao nim 2000 va 50ppm vao nim
2005

e Bit diu st dung xiing va dau Diesel khong c6 luu huynh (< 10ppm) tir nim 2005 va bit
budc tir nam 20009.

S0 i
40+ = 14
E 71N
_8 30+ 6 8 15
L0 28 10
2 10t 3
1 4 9
CH T . 1
w1 |
1 ! [
|l | |
' T&cdd trung binh : 19km/h Thdi gian mAu :780s I
T6c do cuc dai : 50km/h Thdoi gian chay :820s
Thdi gian khong tai :35,4% Khoang cach : 4,05km
Hinh 7.4 Qui trinh do khi x4 ECE —-R15
120
100 / / \\
a0
g / \
. 1 /
A |
Y a4
o/ \
0

Time, s

Hinh 7.5 Qui trinh do khi x4 EUDC ( Extra Urban Driving Cycle )
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Hinh 7.6 Qui trinh do khi x4 EUDC — 8¢ d6 thip (EUDC Cycle for Low Power Vehicles)

Tiéu chuéin vé chat lugng khi thai ciia khdi cong déng chung chiu Au

Tiéu chudn v& chat lugng khi thai do kh&i cong dong chung chau Au dit ra dudc chia 1am hai
nhém : nhém M1 dung cho xe khdch (dé€n 6 hanh kh4ch), nhém NI dung cho xe thuong mai. Cic tiéu
chuin nay ngay cang khit khe hon va cho d&€n nay 'da c6 tit cd 5 1an ning cip (tr EURO-1 dén
EURO-V)

Bang7.5 : Tiéu chuin v& chit lugng khi thai ddi v6i 6td khach, g/km
Tiéu chufn E:ii 1%1122 co HC HC+NOx NOx Pﬁﬂf
Diesel
Euro 1 1992.07 2.72 0.97 - 0.14
Euro 2,IDI 1996.01 1.0 0.7 - 0.08
Euro 2, ID 1996.01 1.0° 0.9 - 0.10
Euro 3 2000.01 0.64 0.56 0.50 0.05
Euro 4 2005.01 0.50 0.30 0.25 0.025
Euro 5 2009.9 0.50 0.25 0.20 0.005
Gasoline
Euro 1 1992.07 2.72 - 0.97 - -
Euro 2 1996.01 2.2 - 0.5 - -
61
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Euro 3 2000.01 2.30 0.20 ] 0.15 ]
BEuro 4 2005.01 1.0 0.10 ] 0.08 ]
Euro 5% 2009.9 1.0 0.075 ] 0.06 0.005
Bang 7.6 :Tiéu chuin v& chat lugng khi thai ddi vdi 66 thuong mai, g/km
Phinloai | 1'cv | Thoigian Co HC HC+NOx | NOx Phan uf
chuan thuc hi€n cung
Diesel
Euro 1 1994.10 272 ] 0.97 ] 0.14
Euro 2, | 1998.01 1.0 ] 0.70 ] 0.08
DI
N1, Class | Euro 2, DI | 1998.01° 1.0 ] 0.90 ] 0.10
I
<1305kg | Euro3 | 2000.01 0.64 \ 0.56 0.50 0.05
Euro4 | 2005.01 0.50 ] 0.30 0.25 0.025
Euro 5 2010.9 0.50 ] 0.25 0.20 0.005
Euro 1 1994.10 517 ] 1.40 ] 0.19
Euro2, 1 190801 1.25 ] 1.0 ] 0.12
DI
N1, Class
o Euro2, DI | 1998.01°% 1.25 ] 1.30 ] 0.14
13051(‘ 1760 | piro3 | 200101 0.80 ] 0.72 0.65 0.07
g
Buro4 | 2006.01 0.63 ] 0.39 0.33 0.04
Buro 5t | 20109 0.63 ] 0.32 0.26 0.005
Euro 1 1994.10 6.90 ] 1.70 ] 0.25
Euro2, | 199801 15 i 1.20 i 0.17
N1, Class IDI
I Euro2, DI | 1998.01°% 15 ] 1.60 ] 0.20
51760 kg
Euro3 | 2001.01 0.95 ] 0.86 0.78 0.10
Euro4 | 2006.01 0.74 ] 0.46 0.39 0.06
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Euro 5% 2010.9 0.74 - 0.38 0.31 0.005
Petrol
Euro 1 1994.10 2.72 - 0.97 - -
Euro 2 1998.01 2.2 - 0.50 - -
N1, Class
I Euro 3 2000.01 2.3 0.20 - 0.15 -
<1305 kg
Euro 4 2005.01 1.0 0.1 - 0.08 -
Euro 5% 2010.9 1.0 0.075 - 0.060 0.005°
Euro 1 1994.10 5.17 - 1.40 - -
N1, Class Euro 2 1998.01 4.0 - 0.65 - -
11 Euro 3 2001.01 4.17 0.25 - 0.18 -
1305-1760
kg Euro 4 2006.01 1.81 0013 - 0.10 -
Euro 5% 2010.9 1.81 0.10 - 0.075 0.005°
Euro 1 1994.10 6.90 - 1.70 - -
Euro 2 1998.01 5.0 - 0.80 - -
N1, Class
I Euro 3 2001.01 5.22 0.29 - 0.21 -
>1760 kg
Euro 4 2006.01 2.27 0.16 - 0.11 -
Euro 5% 2010.9 2.27 0.12 - 0.082 0.005°

Ghi Cha :Euro 5%

a) st dung Euro 2 DI cho t6i ngay 30-9-1999 (sau thdi gian nay sit dung cdc chi tiéu cia dong co
sit dung budng chay phu IDI )

b) st dung cho 6t6 diing dong co ddt ngheo, phun dau tryc ti€p vao dong co, khong st dung
budng chay phu

VIL.2.3 : Céc tiéu chudn va quy trinh do khi x4 Nhat Ban
O Nhat Ban, ¢4 hai chu trinh 10 ch& do va 11 ch& do dudi day, déu dugc st dung.
Po theo chu trinh 10 ché& dd
Chu trinh 10 ch& d6 bao gdm 10 ché& dd 14i xe khac nhau : ting tdc, tdc d6 khong ddi, gidm téc
va khong tdi, nhitng ch€ dd nay dya trén di€u kién 1di xe binh thudng & Tokyo. Phuong phap nay
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b1

cling dugc goi la “phudng phap kh&i dong néng”. Xe dugc hAm néng trén bing thit 5 phit § tdc do 40
km/h, sau d6 xe dugc chay theo 6 chu trinh, mdi chu trinh gdm 10 ch& do nhu hinh dudi. Lugng khi x4
tir chu trinh thi 2 d€n chu trinh thit 6 dudc thu lai va do bing phuong phap CVS.

Ché& dd A10.15 dugc 4p dung trén cac xe ddi mdi bat dau tr 11/1991, so vé6i chu trinh 10 ché& do
& du6iné con thém céc ché€ do chay & tdc do cuc dai 70 km/h.

Do theo chu trinh 11 ch& dd

Phuong phép nay tuong duong véi phuong phap 10 ché do, nhung né dua trén ché do 14i xe tr
ngoai viing ngoai 6 vao thanh phd, td¢c do 14i cao hon chu trinh 10 ch€ do. Phuong phap nay ciing
dugc goila “phuong phap khdi dong lanh™.

Xe dugc d€ & nhiét dd 20 — 30 °C trong 6 gid. Viéc do dugc bit diu ngay sau khi xe nd may. Xe
dudgc chay trong 4 chu trinh. Mdi chu trinh bao gém 11 ch& do nhu hinh vé dudi. Khi x4 dugc giit lai tir
lic dong cd khdi dong d&n lic két thiic ki€m tra va dugc do bing phudng phap CVS.

Céc ch& o tiéu chuén (cho xe nam 1995)

Ap dung cho xe du

10 — 15 ch€ do

11 ch€& do

lich c6 kha nang

chd dén 10 ngiroi Co HC NOx CO HC NOx
hay it hon (ddng co g/km g/km g/km g/lanthr | g/lan tht | g/lan thi
xdng) 2.1 0.25 0.25 6.0 7.0 4.4

10 ch& do — 6 chu ky

40 1
4 ; o
20T A,
oK
l I D )
| Chuky ! Thoi gian mau : 675s, 6 chu trinh ~ T6c d6 trung binh :17km/h
I him néng 1 Thai gian chay :810s T8¢ do cuc dai :40km/h
1
, 1355 ! Quang dudng :3,98s Thdi gian khong téi :26,7%

11ch€ dd- 4 chu ky

60t P
1 4 \6810 Thdi gian mAu : 480s, 4 chu trinh
Thai gian chay :505s
40-- 9 Quang dudng :4,08s
4 11 T8¢ @6 trung binh :30,6km/h
Té6c do cuc dai :60km/h
20+ Thi gian khong tai :21,7%
0

Hinh 7.7 : Quy trinh do khi x4 Nhat Ban
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VIL.2.3 Céc tiéu chuéin va quy trinh do khi xa Viét Nam

TruSc day, chat lugng khi thai ciia dong cd xing dudc ki€m tra bing thi€t bi c6 dic tinh 1am viéc
theo qui dinh cda tiéu chuin Viét Nam TCVN 6208 :1996 va dinh gid theo tiéu chuAn TCVN 6438
:1998 va TCVN 6436 :1998. Chat lugng khi thi ciia dong co Diesel dudc ddnh gi4 bang thi€t bi ¢6
dac tinh 1am viéc theo TCVN 6438 :1998 va tiéu chuin danh gid theo TCVN 6438 :1998va TCVN
:6436 :1998

Theo cuc ding ki€m Viét Nam Tir 1.7.2007 tai 5 thanh phd 16n : TP Ho Chi Minh, Ha ndi, Pa
ning, Hai Phong, Cin tho cdc mAu xe mdi st dung dong cd dot trong khi ding ki€m sé& phai ki€m tra
theo tiéu chuin khi thdi EUROII..

VIL3 : Gidi thi¢u cac thiét bi do khi thai va nguyén ly 1am viéc

Pé do @6 6 nhim cilia khi thai ching ta nghién cifu mot linh vyc hoan toan khic nhau va rat
phtic tap vé cong nghé do. Cic thi€t bi nay st dung k¥ thuat ctia vat 1y hoc, c¢6 rat nhiéu ki€u, nhitng
ky thuat vién cAn dugc dao tao dic biét d€ st dung 1 ki€u don gidn nhat d€ sita chita, diéu chinh va
bdo tri. Bang sau liét k& thanh phan clia cdc khi doc hai c6 trong khi x4 va cdch do chiing trong khi
Xa.

Loai khi K§¥ thuat do
co Tia hong ngoai khong tan
sdc (NDIR)
CO; NDIR
NOx Chemiluminescence
HC flame ionization
detector(FID)

VI.3.1 : Thiét bi 1Ay miu theo thé tich khéng ddi (CSV)
Céc gia tri kiém soat khi x4 cho 6t6 nhu CO, HC, NOx... dugc biéu thi bing g/km hay g/dim. D€ dat
dugce cdc gid tri nay, thé tich khi x4 dudc do (mot phuong phap tiéu bi€u dudc st dung 13 phuong
phap CSV).

Cdu tao va hoat dong ( hinh 7.8)
CSV 1a mot loai thi€t bi duge dung dé do lugng CO, HC, NOx trong khi x4 6t6. Thi€t bi nay hoat
dong nhu sau : tit cd cdc khi x4 tir 6ng x4 dudgc pha lodng v6i khong khi hiit vao trong budng tron bdi
mdt quat Roost. Lugng khi x4 dd hoa tron véi khdng khi hiit vao dugc do bing may do. Sau d6 phan
16n hdn hop khi xa> khdng khi dugc x4 ra khdi bo 14y mAiu. Tuy nhién mot phan nhd cda hdn hgp nay
dudc chira trong tii 1 bing vdi ty trong khi va bing vdi thé tich khi d3 x4y ra bdi quat (do bdi may
do) :

W=CxDxV

Trong d6 W : kh&i lugng khong khi
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C : ndng do khi
D : ty trong khi
V : thé tich khi x4 ra bdi quat.

K&t qua sau d6 con phai dugc diéu chinh d€ tinh d&€n nhiét dd va ap suit xung quanh. Lugng CO, HC,
NOx trong mdi trudng xung quanh dugc hit vao tii 2 trude khi ching dudce tron v4Si khi xa (tdi 2 déng
vai trd ki€m tra khi trong tii 1, lugng CO, HC, NOx trong tiii 2 trir di lugng CO, HC, NOx trong tdi 1).

Khi pha lodng

i

Chassis

o Budng Iré
Bé thlr déng sk

Hinh 7.8 : Thi€t bi 14y mau theo thé tich khong d6i (CSV)

VIL.3.2 : Thiét bi do khi xa ddng co xiing

VIL.3.2.1 : Thi€'t bi do nong do CO va CO2

Tia NDIR ( Non — dispersire infrared .hdng ngoai khong phan tin) dudc ding trong phuong phap
nay. Nguyén 1y dugc sit dung trong phuong phap nay 1a : khi tia hong ngoai dugc chi€u qua CO, CO,,
NOx va nhitng khi khdc, mdi khi s& hap thu mot buc séng dic trung, trong khodng tr 2,5-12 um.
Mitc @6 hap thu clia mdi bu6c séng ty 1& véi ndng dd cia CO, CO,, NOx hay nhitng khi khic.

Cédu tao va hoat dong (hinh 7.9)

Tia hdng ngoai tir ngudn phat xuyén qua budng do, va budng so sanh. Khi ndng d6 ctia khi do
trong budng do thay ddi, mot phan cdc tia hdng ngoai bi hap thu va ning lugng clia cdc tia tic dung
1én cdm bi&n ciing thay ddi ty 1&. Do budng chita khi so sinh khong hap thu tia hdng ngoai nén né
ludn giti d€n cdm bién 1 ning lugng khong ddi. Piéu nay giy ra sy khdc nhau vé cudng do lan truyén
cdc tia hong ngoai qua mdi budng, khi tia hdng ngoai trong mdi budng bi chin ngit quing bdi bd tao
dao dong, ning lugng tia hong ngoai bi hap thu bdi cdm bi€n dudc chuyén thanh dang xung va giy ra
s dao dong trén mang mdéng clia dau thu . Dao dong nay dudc bi€n thanh tin hiéu dién xoay chiéu va
glri d&n bd phan ghi nhan cia may phan tich.
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Khuyé&ch dai chinh
D6 phan ghi
Cam B'_l-fmg B4 tao .
bién s sdanh dao dong Dudng séng
O :b C Mé 1o tao
) ul dao dong
— )
]
Mang ; u iy s
o b SNE
_
él II;'— -

Budng do

Hinh 7.9 :Thi€t bi do ndng d@ CO va CO2

VIIL.3.2.2 : Thi&'t bi do nong do HC (M4ay phan tich ngon hia ion héa)

Mot thi€t bi phat hién sy ion hda clia ngon Iita (FID — Flame ioniyation detector) dugc st dung
cho phép do ndy. Nguyén ly ctia phép do nay 13 :'n€u c6 mot phdn dng chdy (dot hudrocacbon) x4y
ra trong mot dién trudng.Nhiét d6 trong ngon Ita s€ lam cdc hydro cacbon nay bi phin chia, tao ra
ion. Dong dién di qua gilta cwe Am va cuc duong sé t§ 1& thudn vdi s6 nguyén tif hydrocacbon tham
gia vao phan tng chdy

Cdu tao va hoat dong (hinh7.10)

Khi xa
Il s |
Crre gdp /—J {ﬁ d.(illg Cém hién
] Jién ion L
Ngon lirs ,
i Dau ra

Bubdng chidy | I —

o T\'gufm
Khi miu
(I1C) _']Di Voi phun
Ehinhién ——
lidu (H: \ N:)

LITTT

Khéng khi
Hinh 7.10 : Thi&t bi do ndng d6 HC
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Mot khi mau va Hydro dugc tron 14n khi di vao trong voi phun. Hon hgp sau d6 hoa tron véi
khong khi trong budng chdy. Mot dién 4p 4m cao dudc dit vao voi phun va mdt dién 4p duong cao
dudc dit vao cuc gép. Mot cdm bi€n s& phdt hién cudng do dong dién (dong ion) di gitta hai cuc (voi
phun va cyc gép). Do cudng do dong dién ty 1& v6i s6 ion dudc sinh ra trong ngon ltra hydro. Dua
vio d6 sé tinh dugc lugng HC c¢6 trong mau thit, k&t qui dudc giti vé bd phan ghi.

VIL.3.2.3 : Thi€t bi do nong do NO,

Trong phép do nay, mot NDIR hay CLD ( Chemiluminescence-bd phat tin hi€u quang hda) dudc
stt dung. Nguyén 1y hoat dong cia CLD. Khi NO tdc dung v6i O3, mot phdn ng héa hoc x4y ra, dong
thdi 4nh sdng clia mot budc séng dic biét duge phdt ra, cudng dd dnh sdng phat ra ty 1& v6i nong do
NO. Khi & nhiét do cao, NOx bién thanh NO tao ra mot phdn tng héa hoc gidng nhu trén, cudng do
4nh sdng sinh ra tai thdi di€m nay dudc do lai. Cdc budng phin tich va dua ra mot sd do ndng do clia
khi phi hgp trong miu vat.

Céu tao va hoat dong (hinh 7.11)

NO va O3 dudc dua vao 6ng phdn ng va modt phdn (tng héa hoc dudc sdy ra.

Khi éxi Ong phan tng  Chat phat sing
/

l /
Khi miu {

Hx ¢
Khi xa ‘2 \

\LQC- \ Cam biér

Hinh 7.11 : Thié&t bi do ndng d6 NO,

NO + 03 2 NOx»+ 0, 2 NO, + 0, + phOtOH
Ni td trong khi x4 du6i dang hdn hgp NO va NO, goi chung 1a NOx. Trong mdy phan tich, NO, truéc
tién dugc xtc tdc bi€n thanh NO va NO tdc dung véi Os. O3 dudc tao ra bdi sy phong dién qua O,
dudi 4p sudt thAp va nhiét do trong budng chian khong. Khi phdn tng sdy ra su phdt ra ning luong
dudc do bdi cac may photomultipler va chi ra ndng d6 NOx trong vat mau.

VIIL.3.4 Thiét bi do khi xa ddng cd Diesel

O day ching ta chi quan tim d&n dong cd diesel. That khong may mdn ¢ mot s6 biing ching
chic chin ring dic tinh clia chat gy ung thu dude phat hién ra tir khi thdi dong co diesel c6 thé gy
nguy hi€m dén sitc khde va 1am gia ting mdi quan tim cta du luin, khic v6i hau hét cdc loai khi
thdi khdc khéi diesel thi thdy dugc va c¢6 mui ra't dé xdc dinh.

C6 3 cdch khdc nhau ctia viéc do khi thdi dic biét clia dong co diesel va khong c6 mdi lién hé
gilta ching

Phuong phdp truyén thong bing cdch sit dung mot mdy do khéi ma né do sy md duc cda khi x4
khong bi pha lodng bing do t8i ctia modt chim 4nh sdng

Phép do dung tich ciia mot mau khi xa khong bi pha lodng bing cdch cho né di qua mdt cdi loc
gid'y. Do den ciia loc gid'y xdc dinh thanh phin khi thdi cda dong co diesel.
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Phép do lugng tifc thdi clia khi dic biét bi giit lai biing mot loc gidy trong sudt hanh trinh cho thé
tich khi thdi hoan nguyén di qua.

VIL.3.4.1 : Thiét bi do khéi Hartridge
Thiét bi nay do dd khéi den clia khi x4 dong co Diezel 1am viéc theo nguyén ly sau day :

Dua vao dd cdn quang ctia khi xa. Ngudi ta st dung ngudn 4nh sdng cho chi€u qua phan khi x4
trong khoang chita. Phia d6i dién véi ngudn sdng c6 dit diu do dwa vao sy thay ddi cudng dod chi€u
sdng, ngudi ta c6 thé xdc dinh dugc do den cla khi x3.

Cdu tao va hoat dong

Dung cu nay dudc trinh bay ¢ hinh 7.12.

136 hut va Hang rao dién t
@loc Ichi
/\ Cip nhidt ditn

P Y @A\ L —
I I

[
Ngudn sing
i
: X
im0 | H !
quang dién Pudng khoi vao \ Ong dan khai

Hinh 7.12 : Thiét bi do khéi Hartridge

Dung cu nay di tr§ thinh mot tiéu chudn do khi thii cda chdu Au. Mot dung cu thi nghiém cé
16 niim trong khodng 0 - 25mm, phu thudc vao kich thuéc dong cd, din hu6ng cho mot miu khi thdi di
vao mot dng khéi bi haim néng. N6 din thing d€n mdi diu clia dudng 6ng ma & d6 khong khi sach,
dudc cung cdp bdi mot cdi quat, din tryc ti€p nd vao mdt cdi 6ng boc ngoai xung quanh dng khoi va
tir ch® d6 thai ra ngoai. Anh sdng tir dén halogen dugc din xuyén qua éng khéi va dnh sdng khong bi
h4p thu bdi khéi duge cdm nhan bdi mot con diSt quang silicon. Sy gidm cudng dd sang la tiéu chuin
truc ti€p d€ do ham lugng mudi than cé trong khi thai, né dugc do biang don vi : Do duc (46 md) (%),
hé s6 hap thu (K factor) (m) va kh&i lugng ddm dic (mg/m?).

D0 dim dic cia khoi dude dic trung bdi hé s6 hap thu k hay mdt don vi khoi hartride (HSU) c6
pham vi do tir O - 100 nhitng mdy do khéi dugc st dung giong nhau cho ki€m tra tinh hay dong (su
ting toc) trong viéc ki€m tra thong thudng clia xe co trong cdc c¢d s6. Qui dinh hién hanh cia Chau du
dudc trinh bay trong tai li¢u EEC24.

Hé s6 hap thu : La lugng 4nh sdng dugc hap thu bdi mudi than, khoéi tring, khoi xanh, do d6
khong phu thudc vao viéc ding mdy thi.

Khoi lwgng dam dic : Khoi lugng vat liéu dic biét trong 1 mg thodt ra bdi dong co Diezel trén
1 m’ khi thai.
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VI1.5.2.2 Thiét bi xdc dinh dd khéi cia Lién xo6
bé xac dinh d6 khoi clia khi x4 ta ding mot dung cu do dd khéi trinh bay & hinh 7.12a
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Hinh 7.12 : Thi€t bi va bang do dd khéi dong co diesel

Dung cu do do khéi dugc 1dp vao mot nhdnh clia 6ng x4 clia dong co diesel. Nhd ¢6 van déng
m§ ta c6 thé diéu khién cho ludng san pham chdy di qua hoic khong di qua dung cu do dd khéi.

Dung cu nay géom c6 dién k& 1, t& bao quang dién 2, kinh bao vé 3, dén chi€u sdng 4, bién trd 5
va binh 4c quy 6.

P& 1am sach nhitng khi con lai trong dung cu ngudi ta thong dung cu bing cich dung quat lua
khong khi vao qua cic 6ng.

Viéc xdc dinh dd khoi duoc tién hanh nhu sau :

Sau khi lau sach cdc kinh bdo vé 3 va thong dung cu xong ta diéu chinh bi€n trd 6 d€ cho kim
dién k& luon chi sd A 1a cudng d6 dong dién di qua dén 4, sau d6 ta diéu khién cho sdn pham chdy di
qua dung cu do dd khéi va khi d6 kim dién k& chi s6 B.

Do khoi dugc tinh bing ty 1& phan trim c6 thé xdc dinh dudc theo cong thic :
D- 100.(1 - éj
B

b0 khoi gidi han cling dugce xac dinh tuwong tu.

Thay d&i chi phi nhién liéu gid, ta xac dinh d6 khoéi bang dung cu do do khéi, ddng thdi qua vai
1An quan sit bing mit thudng d€ nhan xét mau sic sin pham chdy dua theo cdc s6 liéu ma dung cu
cho ta bi€t va k€t qui quan sit bing mit thudng ta thanh 1ap mot bang do dd khéi quy udc.
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O hinh 7.11b trinh bay bang do d6 khoi clia dong cd diesel. Xét do thi ta cho thay sy bdc khéi 16
rétnhat 1a khi do kh6iD = 17,5 %.

Do nhiét dd clia nudc trong bd phan tin nhiét, diu nhdn trong cac te va khong khi & gan 6ng nap
(nhiét k& phai dudc ciach nhiét d€ khong bi anh hudng ctia nhiét lugng dong cd tda ra) bing nhiing
thi€'t k& thiily ngan thudng dung va nhitng nhiét k€& do tir xa. Khi 1ip nhiét k&€ vao bd tdn nhiét va cic
te cAn phaicho cot thiy ngan nhing hin vao chit 10ng. Ap suit khong khi dugc xac dinh theo ap k&.

VIL.5.2.2 Thiét bi do khéi Celesso

Trong dung cu nay chiim dnh sdng chi€u ngang qua 6ng thai thing géc v6i dong khi, cho phép phian
(tng nhanh nhay vdéi nhitng trang th4i bi€n dong nhanh. Tin hiéu clia di 6t quang dugc cip nhat mdi
1,6 ms.

VII1.5.2.3 Thiét bi do khéi loai 6ng loc Bosh

Loai thi€t bi do st dung gidy loc thudng dugc cdc hing sdn xuat thi€t bi do Nhat va Tiép Khic
cli 4p dung.

Thi€t bi nay hoat dong dwa vao do bilam den clia gidy loc khi cho khi x4 di qua.
e Uudiém : Loai thi€t bi nay c6 k&t cAu don gian, gia thanh thap.
e Nhugc di€m : Khong cho phép do lién tuc, sau mdi lando phai thay gidy loc.

Trong thi€t bi ndy, cling st dung tiéu chuin clia chau au, hoat ddng bing cich cho mot thé tich
khi th3i dugc an dinh trudc qua mot cdi loc gifly dudi trang thai hoat dong clia dong co dugc x4c dinh
trude. PO den cla gidy dudce danh gid bang t€ bao ndi quang. C6 gia tri tr 0 — 9.

C6 hai cdch ddnh gid do bi lam den gidy loc :
e Céch thit nhdt : Duva vao dd phan quang cia gidy khi cé anh siang chi€u vao.

e Cach thtt hai : Quan sit va so sinh do bi lam den clia gidy véi mdt bang mau x4m
chuén.
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Chuong 8 :

PO CONG SUAT, LUGNG TIEU HAO NHIEN LIEU VA CHAT LUONG KHi
THAI TREN CAC THIET Bl PO NHU LPS2000, MDO2, MGT5.

Chuong nay trinh bay nhitng phuong phip dé xac dinh cong suit, lugng tiéu hao nhién liéu va
khi thdi dong cd, v6inhitng trang thi€t bi hién c6 clia trudng nhu : thi€t bi LPS-2000, Thi€t bi MDO2,
Thi€t bi MGTS5... khdng trinh bay ciu tao chi ti€t clia cdc thi€t bi ma chi chd trong vao quy trinh do va
nhitng thao tic trong qua trinh st dung céc thi€t bi do.

VIIL.1 Do cong suit trén thiét bi LPS-2000

VIIL.1.1 Gigi thi¢u chung thi&t bi LPS-2000.

Cdu tao cia LPS-2000.

A. Ban diéu khi€n va man hinh trung tim :
e Man dnh mau, ¢d 57 cm.

e Ban diéu khién mdy tinh : (rdng, cao, ngang) =
(600x1850x800) mm.

e Kich thuSc cia ban d€ cac thi€t bi : (dai, rong; cao) =
(2360x960x870) mm.

e Khdilugng 250 kg.
e Mau xanh, RAL 5010
e Ngudn dién vao 400v (3 pha), 50hz, 25A.
e Man hinh SCART-jack
B. Ban phim :

Chi md t3 mot vai phim thudng dugc diing cho viéc ki€m tra ctia may LPS 2000.
e Escape (ESC):

- Chtrc nang gidn doan cong viéc, khong luu lai, bd qua cic menu.

Hinh 8.1 Tt trung tim

e Chiic ning cia cdc phim F1 dén Fé.
- S dung F1 d&n F4 dé goi cdc chifc ning dic biét trong vai menu.
Chic ning ciia cdc phim nay tuy thudc vao tirng menu. Cac phim nay
ciing nim & dudi man hinh trong tirng menu. Chiing ta c¢6 thé chon tiy
y tit F1 dén F4 cho viéc ki€m tra. Ching ta cling c6 thé chon cdc
phim nay tir Remote.
- F5 : Dung @€ tit m& quat 1am mét cho xe.
- F6 : Dung @€ di chuyén thanh ning xe 1&n xudng.
e Backspace : X6a cic ky tu xuat hién truéc diém nhay trén
man hinh.
e Pos | : Piém nhay nhay dén tru6c dau dong.
e Capslock : Duing d€ tit md chif in.
e Shift : Hai phim nay ding d€ mé& cong dung phia trén cida
nhitng phim c6 hai chifc nang.
e Alt — Gr : St dung phim nay dé kich hoat nhitng phim ma ¢ —
4n dinh bo ba, ky tr nay dugc dit trong géc ban tay phai cla Hinh 8.2 : Remote
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phim twong Ung.
e Phim mdi t€n : Dung chon cic menu va tirng muc trong menu.
e Phim Return : Xac nhan d¥ li¢u nhdp vao hodc chon menu hién thi trén man hinh.
Remote :
% Chic nang :
- Duing @€ diéu khi€n may LPS-2000 tir xa.
- Tin hiéu nhan dudc thong qua mat nhan tin hiéu & mat phia trudc clia ti trung tim.
% Stu dung remote :
- Khi khong st dung remote thi dé né trong thi€t bi sac, dé tranh suv mat dién trong remote.
- Thai gian sac ddy dii cho remote 12 tir 12 d&€n 14 gis. Dit remote vao thi€t bi sac phai khit, ding
cuc. Lic nay dén led phia dudi thi€t bi sac sang la ding.
- Sau khi sac no dién cho remote, ta ki€m tra remote c6 hoat dong khong. Bing cach nhan nit
trén remote thi trén man hinh remote s& xuit hién chit ON. N&u remote khdng st dung trong mot thdi
gian nha't dinh, thi man hinh trén remote s& tv dong tam ngit.

Bang 8.1 Chic nang nhitng phim thudng dugc dung :

Phim Chdc ning

F1- F4 Dung goi cdc chitc ndng trong menu va cé chic nang

O - khac nhau thy vao ti'ng menuriéng biét. Dung truc tiép trén

ban phim hodc Remote.
Tat md quat lam mat. (S& dung phim F5 trén ban phim
hoac Remote).

Thanh nang dudc kich hoat khi ta &n phim F6 va phim mili tén

1én, xudng.

Jle(

=}
—
o

Mo ta trong lugng xe.
M6 té trong lugng xe

Diéu khi€n khodng cdch giita hai bang thit

Xo04d moOt hang

Thém mot ddu phay

Khéi dong Remote di€u khién

nleg-0 EnBp IO

Thoéat khdi mot chuong trinh

@

Dung chon cdc menu (va ti'ng muc trong menu)

00
00

C.Maidy in:
e M4y in dudc ndi véi may tinh, khi ta ghi lai (save) s6 liéu clia mot 1an do nao d6 thi sé xuat

hién nit “Print” va khi nhdn ndt nay may in s€ in ra.
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® Loaigidy in thudng 1a A4.
D. B0 rul6 :

B ruld ctia LPS 2000 c6 nhiéu loai phién ban sau :

Ruld Loai xe kiém tra Ghi chi
R50 Xe gidn mdy
R100/1 Xe con /xe tai nho Loai nay c6 hai
R100/2 Xe con /xe tai nho phanh tir tinh
R200/1 Xe con /xe tai nhd/xe tai
R200/2 Xe con /xe tai nhd/xe tai
Hinh 8.3 B ruld.
Bing 8.2 Cac thdong s6 bén ngoai ctia bo ruld :

Ruld R50 R100/1 R100/2 R200/1 R200/2
Dai (mm) 420 3345 4140 4550 4550
Rong (mm) 1100 1100 1100 1100 1150
Cao (mm) 505 520 520 570 570
Ning (Kg) 550 1400 700 2500 2500

Bing 8.3 Cdc thdng sd ciu tao bén trong :

Ruld R50 R100/1 R100/2 R200/1 R200/2
Tai trong truc 1.5t 2.5t 2. 5t 15t 15t
Chiéu dai ruld 220mm 750mm 750mm 900mm 900mm
Vong trong 800mm 800mm 820mm 950mm
Vong ngoai 2300mm 2300mm | 2620mm 2750mm
Du’adngAl/(mh bdnh xe 127 127 127 127 127
nho nhat
budng kinh ruloé 318mm 318mm 318mm 318mm 318mm
Khodng cdch hai 560mm 540mm 540mm | 565mm | 565mm
truc ruld
Thanh nang
Loai hoi Max. 8bar | Max. 8bar | Max. 8bar
Loai thiy luc X X
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Bang 8.4 Gi6i han pham vi ki€m tra

Dit liéu di€n

Cong suat
phanh 260 kw 260 kw 2x260 kw 2x200 kw 2x200 kw

bién dp 230v/50Hz | 230v/50Hz | 230v/50Hz | 400v/50Hz 400v/50Hz

CAu chi 16A slow 16A slow 35A slow 35A slow 35A slow
Pham vi ki€m tra
T6c @6 ki€m Max. 300 Max.260 Max.260 Max.200 Max.200
tra km/h km/h km/h km/h km/h
Cong suat Max.260 Max.260 Max.520 Max.400 Max.400
banh xe max kw kw kw kw kw
Stic kéo Max. 6 KN | Max. 6 KN | Max. 12KN | Max. 15KN | Max.15 KN
b0 chinh xédc +2% + 2% +2% +2% +2%

Ruld loai : R200/1 va R200/2 dwa ra thém vé s6 liéu k§ thuat clia phanh tir tinh.

Phanh tu tinh :

Cau chi

Cong suat banh xe

Sac kéo
Toc dd m

ax

E. Hop nhén tin hiéu

% Cau tao hop va cdc cdm bién :

CAu tao hop :

2x300 KW 2x300 KW
65A 65A
600 KW 660 KW
max 25 KN max 25 KN
160 km/h 200 km/h
m i igw 00T "I"' C
| | @l E E AT =00 —
| © 1w
D& A ©—F
€ B 55 o =G

Hinh 8.4 : HOp nhén tin hi€u

Thu vien DH SPKT TP. HCM - http://www.thuvienspkt.edu.vn

75



Truong DH SPKT TP. HCM http://www.hcmute.edu.vn

- Kich thudc hop cao : 65mm, rong : 120mm, dai 240mm.
- Nang 1 kg.
Ghi chu :

A : Gin day cAm bi€n do 4p sudt 1, pham vido tr O - 3,5 bar, vi du do 4p sudt khinap

B : Gin day cdm bi€n do 4p suit 2, Pham vi do tir 0-10 bar, vi du do 4p suit nhién liéu, ap
suat

khinap sau turbo ting ap.

C : Cam bién nhiét do khi xa.

D : Nhiét do khong khi.

E : Cdm bién nhiét do dau boi tron

F : CAm bi€n i diém thuong.

G : Toc do dong co dau.

H : Tin hiéu t6c do dong cd xdng.

I: Phich cim vao hop trung tim.

VIIL.1.2 Cai diit thong so

VIIIL.1.2.1 Nhan xét so bo

Chuong trinh ctia LPS 2000 ¢6 mot cu tric dif liéu :
N6 cho phép nhap dit li€u hodc nhitng 1€nh tir ban phim hodc remote.
- Menu chinh gdm 6 menu con, chon cidc muc trong menu chinh bing cich di chuyén con trd (hay vét
sang) dé€n muc cin 1am, chon qua phim <Enter>, hoic phim <*> trén remote. Mudn chon ti€p cic
muc sau thi lam tuong tu.

Chuong trinh ctia LPS 2000 dudc trang bi bAo vé man hinh, né s&€ ty dong tam ngit man hinh khi
khong c¢6 phim nao dugc st dung trong mot khodng thdi gian da dinh trudc. Man hinh sé dudc kich
hoat lai n€u ta nhan mot phim bat ky.

- Chii y cAn phai tit tit cd thi€t bi vé dién trong xe khi thyc hién ki€m tra, Vi du : n€u m3 may lanh,
chiing c6 thé anh hudng dé&n két qua do.

VIIIL.1.2.2 Menu chinh
- Mady sé& sin sang ki€m tra sau khi bat cong tic 5 gidy, ta nhan phim batky dé vao menu chinh.
- St dung con trd, dé chon tirng muc trong menu chinh. Muén goi tirng muc ta nhan phim <Enter>
trén ban phim hoac phim <*> trén remote.
Vi du : Chon muc ki€ém tra sic tiéu hao nhién liéu. Ta di chuyén con trd xudng muc “Fuel
Consumptionest” va nhin phim Enter.

I

RN PARRLL

? TEST Era ME PERFCIRIMANIE
LOAD SIMULAION
FUEL COMNSUMPTIGNEST
FLEXBILITY TEST
SPEED CHECK
SETTIMGS

le_-LEu WIH CLRSOR KEVS CENARM < o2

A
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VIIL.1.3 Po theo phuong phap lién tuc

VIII.1.3.1 Khai bao

Cong suit dong cd cda xe c6 thé dudc xac dinh ro

trong menu nay.
Ngoii ra né c6 thé chon cdc muc sau :
e Xem cdc gia tri dudc biu dién trong menu chinh.

(Display Test Values)

e Chon phuong phép do. (Select Test Method)
e Strdung ngan hang dir liéu. (Database)
e Chdng Ién dif liéu trudc, dé dit liéu hién thdi 1én
trén. (Superimpose Background)
VIIIL.1.3.2 Cach do (Cho xe du lich)

- Trudc khi do ta phai chon gia tri do cho truc tung.

- Cong suit cuc dai dugc xac dinh trong sudt thdi gian
do lién tuc va cdng suat dong co dudc tinh todn theo
nhitng chuin do sau : ECE, DIN, EWG, hoic ISO, tuy
thudc vao phan cai dat trude khi do.

- Dudng cong cong suit cia banh xe, stc kéo va
dong co xuit hién trén man hinh. Néu 4p suit khong khi
va nhiét do dudc do, né ciing s& xuit hién trén man
hinh.

- Tang toc dong cd ém diu nhung lién tuc tdi tay s6
k& tay s& cudi ciing. Vi du : n€u xe ¢6 5 s6 thi xe sé
dugc ki€m tra & tay s6 4. Néu xe c6 4 s thi xe s& dugc
ki€m tra & tay s6 3. Sau d6, ta dap hé&t chan ga d&n vi tri
61 da. Chi ¥ trong sudt thdi gian sang s, tir s6 1 dén tay
s6 ki€m tra, toc do xe khong dugc vuot qua 50 km/h.
Né&u khong thi két qua ki€m tra s& khdng dugc chinh
x4c. Khi dudng cong trén db thi di xudng thi ngit ly hop
va tha chan ga v& vi tri cAm chirng (khong tra s6).

- Sau khi do xong trén dd thi s& xud't hién 3 dudng :

e Dudng mau dé 1a dudng cong suit dong cd, phu
thudc vao nhiét dd va ap suit khong khi (A).

e Dudng mau xanh la dudng cdng suit banh xe (B).

e Dudng mau xanh luc 12 dudng cong suit can (C).
Cong sudt dong co (A) 12 tdng clia cong suit c6 ich &
banh xe (B) va cdng suit cdn (C).

- Sau khi phép do dugc hoan thanh, hinh thitc hién thi
két qua do dudc chon qua nhitng phim chitc nang. C6 2
menu trong man hinh. S& dung phim F4 d€ chon 1 trong
2 menu nay.
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Hinh 8.5 : Cac hinh minh hoa
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% Menul:

> F1:(s6 vong quay / tdc do).

e Khi ta nhan vao FI ta chon cdch bi€u dién cong

suat theo s6 vong quay hay theo toc do 6t6.

> F2: (hién thi gia tri max).

e St dung phim F2 nay d& hién thi gi4 tri max ctia phép do.

e Cacphim F1, F2, F3 ¢6 cdc chitc ndng nhu trong man hinh

> F3(in):

Khi &n phim nay thi d thi cia mdt phép do sé& dugc in ra. St dung con trd d€ chon dit liéu ma

ta mudn in. Néu bd qua dif liéu mudn chon ta nhan phim (ESC).

y " —_—
.
MASEIMLA VAILIES AMIENT |NFLUBNCES
WAk FOWER E&ionclosd ' EuHa g (s S
REng = b l-mae — Tval
wEan e @n G T0EE Pk = e
5 L AMMENTINEL WETH MAaY POWER
kst ¥ = L LR APADISPHERIC PRESSJEC w0 b
INTAKE RESSLRE - i
WA TORGHE PSR = R EAFALT G B PRESS JRE — me
i v R S AR TEMPIRRIEE Z7 T«
= : FYHALST CATERASER 3 RE -
MAZ B AMAY & Lfmin EaiL THE ERACRE e
Cikpm || crarricl [ pagEs ”_ i ]J | |IGR.‘\PHIG|| PAGE 1 “
L e .
-  ——

Hinh 8.6 Chon kiéu hién thi k&t qua

> F4: St dung phim nay dé€ d€n menu 2.

% Menu 2
> F1 : Nhin phim nay d€ bd sung 1én d6 thi cic dudng cong cin thiét, sit dung con trd hi€n thi
trén man hinh d€ chon dudng cong mudn hién thi, ta nhan phim (*) hay (Return).

2 =

|' — W Do) ]
Additicnal e
19 s
[ Load presune | | Conanglen | L
] [ieewine] I
m

.

T

o - == ; ¥imy] —=
rmmmmwmoanMu | oo || ronale | NomaL ] [T |

Hinh 8.7a : Hién thi cdc dudng cong can thi€t
Hinh 8.7b : Hién thi dudng cong momen

» F2 : Pudng cong moment.

St dung phim nay dé hi€n thi ra man hinh dudng moment (dudng D).
> F3: Ch& do binh thudng.

> F4 : Tr§ vé menu 1 khi ta nhan né.
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VII1.1.3.3 Cach lvu s6 liéu
a. Xem cdac gia tri do
Khi chon muc nay thi gia tri do cudi cing sé& dugc hién
thi. N&u khong c6 dif liéu thi man hinh s& thong bio. Trudc
khi muén xem s6 liéu clia mdt xe ndo d6 da luu vao trong
mdy, ta phdi vao “Databank” va tdi cdc sd liéu clia xe d6
xudng.
b. Cd s dit liéu
- Nhitng k&t qua do dudc cit giit trong ngan hang dit liéu
cia may LPS 2000. N6 ciing c¢6 thé xuit ra két qua dugi
dang mot dd thi hodc chong 1én mot dd thi ma da dudc ghi
lai trong bd nhé cua dia ciing.
- Né&u mdy tinh khong dugc ndi véi bo nhé dir lidu thi k&t
qua do khong dugc luu git.
c. Xui't két qua kiém tra

Né&u thi€'t bi c6 trang bi bd nhé thi st dung menu nay
dé€ xuit cac k&t qua ki€m tra d3 dugc luu trong muc “store
test data” trong cdc 1an thi trudc.

Khi vao menu nay, dé viéc tim ki€m dugc nhanh, ta c6
thé nhap vio cic tiéu chuin tim ki€m. N&éu khdng nhip vao
cAc tiéu chuidn tim ki€m nay thi m4y tinh s& tdi'lén tit cd
ca¢ loai xe ma ta da ghi lai. Mudn tdisd liéu clia xe nao ra
ta chon xe d6 va an phim Enter. M4y tinh s& tdi so liéu cla
xe d6 ra. Néu mudn xem ta phdi vhio menu “Display test
values™.

Khi tdi s0 liéu xudng, mdy tinh s& hdi ta mudn tdi theo
ch€ d6 ndo. C6 hai ché d6 d6 la : Foreground va
background

e Foreground : O ché& do nay thi k€t qua mdi sé& ghi de
1én k&t qua cii (s& mat di k&t qua cil).

e Background : Khi xuat ra man hinh dit liéu cii s& &
du6i dang nét dit. Dif liéu mdi s& & dang nét lién.
Cach nay nhiam gitp cho chiing ta c6 thé so sdnh dit
liéu cta xe trudc khi stta chita va xe sau sta chita
khi xem c6 gi khic nhau khong.

St dung phim chitc ning (F1) va (F2) d€ xem trang
truc va trang sau.

Sau khi ban chon “Foreground™ hay “Background” n6 s€ Xt o0 €8 - Cic bude Iuu s6

néu chap nhan nhin
phim (Enter).
Néu may LPS 2000 khong trang bi véi mdt bo nhd.
N6 chi ¢6 thé giit dit liéu clia 1An ki€m tra cudi ciing.
a. Luu trit dit liéu

http://www.hcmute.edu.vn
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DATABAZE

LOAD TEST VALUES |
STORE TEST VALUES
DELETE TEST WALUES
LOAD TARGET YALUES
STORE TARGET VALUES
DELETE TARGET VALUES

| SELECT WITH. CURSOR. KEYEOMRRM + ;[

ENTER SEMRCH CRITERIA

Day: .. Meomh .. Yeam .

|| TERMINATE WATH KEY <ESCs.
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¥ h-RK 1 07.08.95 1128
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liéu
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Sau khi do xong, mudn Ivu lai k€t qui ta vio menu “Store test data”. Khi d6 ta phai nhap vao
hiéu xe, bi€n s6 clia xe va tén ngudi van hanh thi€t bi. Ta phai nhap cdc dit kién nay d€ khi in ra mdi

day di hodc khi cin truy xuat s6 liéu s& nhanh hon.

Ta c6 thé xud't cic k&t qua da luu nay bat ci lic ndo. Mudn thodt khdi ta chi cAn nhan phim (ESC).

b. Phuong phap chong nén.

Né&u dugc trang bi v6i bd nhé dit liéu, sit dung menu
nay d€ hié€n thi cic dudng cong gid tri cong suit dong co,
Iuc cdn cla hé thdng truyén lyc, luc kéo clia banh xe hoic
moment xodn clia dong cd (dd dugc luu trit trong may tinh).
Khi muén hién thi ra man hinh dd thi ndo dé d€ so sanh véi
k&t qua do hién thdi thi vio menu nay va chon db thi d6.

St dung cdc phim miii tén d€ chon va déng y thi nhan
phim (return). Néu ngudi di€u khién khong mudn chon
dudng nao xuat hién, thi nhan phim (return) lai mot 1an nita.
Sau khi chon nhan phim F1 d€ ti€p tuc.

Sau d6, khi ta tdi s& liéu dd ghi trong m4y xudng, néu
mudn gia tri cli xuat hién trong man hinh & dang nét dut thi
ta phai chon & ch& d6 background. Viéc nay rat thuan Igi khi
ta phai so sdnh cic k&t qua do clia xe trudc va sau khi sira
chira.

Né&u khi tdi so liéu ra ma ta chon & ch& d6 foreground thi k&t
qua do m&i s& dugc ghi deé 1én k&t qué cil.

VII1.1.4 Po theo phuong phap roi rac. (Discrete
Measurement)

VII1.1.4.1 Khai bao.
Tudng ty cach do theo phuong phdp lién tuc.

VIIIL.1.4.2 Cich do. (Dung cho xe tai)

Trong phép do rdi rac thi€t bi s& do cong suit dong co
theo tirng thdi diém da chon trude. C6 thé chon thdi diém do
theo toc do hodc theo s6 vong quay. Ta chon phép do rdi rac
theo s6 vong quay thi ta nhidn phim (*) trén remote, hoic
phim return trén ban phim.

Né&u dif liéu nhap vao ma ta cin thay ddi, ta sit dung
phim (home) trén remote hodc phim backspace trén ban
phim dé thay déi.

X6a mot gia tri nao thi ta dung phim Backspace, con

mudn ngit ta ding phim ESC.

Hold time : Tai mdc do (theo s6 vong quay hoic toc do

dong cd) mady tinh sé giit cho thi€'t bi chuyén dong 6n

dinh trong thdi gian hold time nay. NhG d6 ma mé

tinh c6 @0 thdi gian d€ nhan tin hiéu 6n dinh ti truc lin.

Start — hold time : Py chinh 14 thdi gian thi€t bi gitt
xe chuyén dong 6n dinh tai mdc ki€m tra dau tién.

Thu vien DH SPKT TP. HCM - http://www.thuvienspkt.edu.vn
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va ta phdi ting tdc xe d&n tdc dO yéu ciu, sau d6 ta DCRETE POWER TEST | Tok- G
dap ly hdp cho dén khi trén man hinh xuét hién it cd PO 08 oM e T
dd thi. Khi d6 qué trinh do mé6i két thiic. Mswx b 00 kW
. A1 A = 0,0 kmh
VIIL.1.4.3 Cach Iuu so li¢u. ; A RIBM
Tudng tw nhu cdch Ivu s§ liéu do theo phuong phap lién :
tuc. (S I | N
II1.1.5 Quy trinh do cong suat “ v
VIIL.1.5.1 Nhitng chi y khi thit xe ———
a- Giéi thiéu vé an toan chung : =
e Doc k§ cich van hanh may tru§c khi st dung thi€'t bi. &
Phai tuan thd theo nhitng chi din clia tailiéu si dung. -
e  N&u khodng tudn thi theo nhitng chi din thi ngudi van g ¢
hanh may s& gap kho khan. o g s = =
s Luuy: ) 3 , [ rew | [masaonci] [ panr ][ vewaz |
e Khi chua hi€u dugc y nghia cla sy chi dan, thi c6 thé y

cho ngudi thyc hién, ngiin ngira thiét hai t6i thi€t bi.
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Tang tdc cham tr tf t6i 50 km/ h. Gan dén 50 km /h thi 3
dap hét/chéfl ga, cénli budm ga md hoan toan. ) Sy ]
Tai moc dau tién, tdc d6 clia xe sé dugc git 6n dinh e O e

: ; : [ SPEED | (i Res i
vdi théi gian “start- hold time”. V§i cdnh buém ga md e i

- R A e A A e~ ~ . Sori-RP: s RPDA

hoan toan thi di€m dau ti€én trén do thi s€ dudc vé. Tai i G O i
méc k& ti€p, thi€t bi s& giit cho xe chuyén dong 6n Han 8 e i

dinh trong thdi gian” hold time”. Khodng thdi gian nay i
thudng la 5 gidy. |22

1 . A A ~ z p N N ~ [l Sl Bt ot LN et ain IS e
Sau khi do xong tat ca cdic moc, phia dudi man hinh sé& —

yéu cAu nhan ly hgp, man hinh s& hié€n thi thong bao

G 1 9, ARORT Wi R

lam nguy hi€m t6i con ngudi va 1am hu hdng thi€'t bi.
Thong tin vé an toan dugc cung cip d€ tranh nguy hiém Hinh 8.10 : Po theo

phuong phép roi rac

Vi su an toan, chiing ta cAn phai thuc hién ddy dd nhitng
quy dinh dudc néu ra bén dudi.
b- Cac quy dinh an toan :

Chi nhitng k§ thuat vién da dugc dao tao k§ ludng mdi dugc phép st dung thiét bi. B&i vi chi
can mot so xuat nhd hoic mot thao tdc khong diing ciing ¢6 thé gy ra nhitng hau qua nghiém
trong.

Kiém tra tdt ca hé thong dién trong di€u kién 4m wdt &€ bdo vé an toan.

Nhitng chudn ki€m tra LPS 2000 c6 thé khong dugc cai dat trudc, tranh nhitng su ¢d cho phong
thtt nghiém.

Khong d€ cho thi€t bi hoat dong ngoai gia tri gidi han clia né (nhu t6c dd quay clia bang thi,
tai trong tdc dung 1€n bing thi...).

Khu vuc dé thi phai sach s& an toan.

Khi khodng st dung thi€t bi, nén khoa cong tic chinh lai € ddm bio sy an toan cho thiét bi.
Khong d€ ngudi khong c6 trach nhiém d&n gin bang thr vi rdt nguy hiém.

Trong trudng hgp khan cAp, vin cong tic vé vi tri 0.
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e Khi dang chay dong co, khi ddc oxit cacbon sdn sinh ra rat nhi€u, do d6 cin phdi bio dam viéc
thong gi6 trong phong thir 5.

e Sirdung db dung bdo vé tai, d& tranh bi 6 nhiém vé ti€ng dn & xung quanh phong thi xe.

e Phai tuyét d6i chd y cdc nguyén nhin cé thé din dén tai nan.

e Dung loai dai bing sgi tdng hgp giit chit xe lai khi kiém tra, tranh 6t6 thit vugt ra khdi ruld.
Pai nay c¢6 bé rong 50 mm, dai khoidng 4 m, d6 bén kéo 2000 kg. Day nay dugc budc nghiéng
tir xe d&€n mat di't khoang 45 dén 60 *

c- Noi quy an toan cho dich vu lam viéc :

e Phai thuc hién cong viéc bdo quin hoidc diéu chinh trong lic thi€t bi khdong 1am viéc.

e Viéc bio quan stra chita thi€t bi phai dudc thirc hién bdi nhitng chuyén vién lanh nghé.

e Tru6c khi mudn sira chita — bao tri, thi€t bi phdi dudc tit (nit cong tic chinh) va gift an toan
thi€t bi tranh nhitng sy c6 khéc.

d- Chay:

e Khodng leo 1én nhitng ruld va thanh nang trong bat ky trudng hdp nio, ké ca khi da dudgc khoéa.

e Tranh nhitng tic dong thém vao ruld trong thdi gian kiém tra.

e Kiém tra nhitng dai 6c v&i cac tAim thép xem c6 chit khong.

e Kiém tra v xe trudc khi cho xe vao thi.

e Trudc khikiém tra xe, kiém tra trong Iugng xe c¢6 phit hop véi loai bing thi khong.

e Chu y kich thudc cta 16p xe. Khong thit dugce d6i vdi nhitng loai 16p ¢6 kich ¢& dugi 127

e Cho xe chay tir tir 1én bing thit, khong chay 1én phan che diy rulo.

e Lam sach thi€t bi bing gié nén, khong nén'son hoic si ma trén thiét bi.

VIIL.1.5.2 Cai dit thong so
Tuong tu nhu d4 trinh bay & phan trén.

Hinh 8.11 : G4 6td'1én bang thi

VII1.1.5.3 Do theo phuong phap lién tuc
Phan nay dua ra mdt vi du nham gidp cho ngudi van hainh may LPS 2000 dugc d& dang.
) Do lién tuc (xe c6 hop s ty dong) :
B1 : M§ cOng tic chinh trén ti trung tim.
B2 : An batky phim nao d& md hop diéu khién tr xa.
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B3 : Trudc khi ki€m tra xe, phai cho xe chay 1én bang thi. Trugc tién, ding phim F6 trén ban
phim va phim miii tén 1én d€ nang thanh nang. Chid y phdi d€ cho xe naim vudng géc véi truc lin.

Né&u khong, xe sé& d& bi trugt trén truc lin.

Xe phai dugc giit lai bing day dai. Cong viéc nay ta phai tuyét d6i tuan theo. B&i vi néu
khong c6 day bdo hi€m sé rat nguy hiém. Xe c6 thé vot 1én phia trudc bat cif lic nao.

@ Chd § : Piu diy dai da & phia sau xe c¢6 thé con rit dai
sau khi d3 ndi vao xe, vi thé phai chd y khong dugc d€ gan
banh xe hoic ruld vi c6 thé lam hu dau day. B4 : N&i cic
thi€'t bi ki€m tra s6 vong quay. Khi ding kep Trigger thi phai
ndi ching t6i day danh lra nao cling dugc hoac l1a day trung
tam delco, tuy thudc vao su lva chon. Vao menu cai dit
(Setting menu) dé dat chinh x4c noi ma kep Trigger dudc
ndi. DT nhién n6 c6 thé ndi v6i thi€'t bi kiém tra s§ vong quay
khic, nhung ta phai khai b4o trén menu ki€m tra s6 vong
quay (RPM test). Kep Trigger nay dugc ndi véi hop nhan tin
hi€u, tin hi€u s€ dudgc truyén vao hdp nhan tin hiéu trong sudt
quéa trinh ki€m tra. N&i tit cd cdc cAm bi€n do cin thi€t
(Nhiét @6 / ap sut) trudc khi ki€m tra dé phép do dudc chinh
xac.
Tiéu chuin do thudng diing cho viéc kiém tra 13 DIN-70020.
Né&u diéu chinh & chuiin khéic c6 thé chon dudimenu (setting)
sau d6 chon (Select projection).
& S§ vong quay khong x4 c dinh biang phuwong phap l4i thi khi xe
diing hop so tu dong.
B5 : Noi thi€t bi do khi thai vao 6ng thai.
B6 : bat quat gi6 truGc ddng co, mG quat gio.
B7 : Van hanh xe cho tdi nhiét @6 cAn ki€m tra. Piéu nay c6
thé dugc 1am & ch& dd6 md phdng tai véi lyc kéo khong dai.
B8 : D&n menu (Setting) va chon muc (Enter vehicle data)
sau d6 chon loai (xing / diu, hop s6 thudng hay hop s6 tr
dong, danh Itta don hay danh Ita kép) va chon véi phim (*)
hoiac (Return).
VD : St dung mot xe dong cd xdng véi hop s6 tw dong. He s6
trudt c6 thé dugc do hoic néu bi€t trudec dd trudt c6 thé nhap vao
trong muc ‘Enter slip’.
B9 : Chon muc (Engine performance) trong menu chinh cho
phuong phép do lién tuc.
B10 :Chon muc (Continuous measurement).
Trén man hinh xuit hién :
Chon phin gid tri cdng suat & cudi man hinh véi cdc phim
F1 - F4. Chon cac gid tri do cong suit cho xe.
Vi du : N&u cdng sud't cia xe nhd hon 60KW thi ta chon gid tri
01 da clia truc tung Ia 60 KW (titc chon phim F1).
@ Cho xe chay trén bing tht, nhanh chéng sang dén tay sd ki€m
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Hinh 8.12 Po theo phuong
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tra. Chd y t6c do xe khong dudc qua 50 km/h. Sau d6 ting toc xe dén cOng sudt max, titc nhan hét
chan ga, khi nao dudng cong trén do6 thi di xudng trén man hinh thi gidm ga.

B11: Chi y :
Xe khong duge gidm tdc do néu khong viéc ki€m tra
s& chadm ditt. Khi man hinh xua't hién dong 1énh @
‘Shift gear and accelerate vehicle’, kéo cin s
sang tay s0 D (tay sO truyén thiang) va ting tdc
thém 25km/h. R&i chan ga va ddng thdi chuyén cin sd t6i
tay s0 N (tay s0 mo). Hang chi dan s& bdo (Vehicle roll
out).
% Tay sd ki€m tra phai ludn 12 tay sd k& tay sd truyén thang.
Phép do bit dau sau khi ting tdc qua 50 km/h.
B12 : D& cho xe chay trén ruld & tay s6 N cho d&€n khi nao xe
dirng lai thi dudng cong mau xanh luc trén do thi dudc veé ra.
B13 : Man hinh sé& hi€n thi yéu cau bit dau do d6 trudt. Tang
toc xe & tay sd ki€m tra mot 1an nira, cho d&€n khi nao dong

 CONVERTER SUP MEASUREMENT

hién thi s§ vong quay nim trong khodng mau xanh luc, sau d6
nhan hét chan ga.
B14 : Pudng cong suat chay vao khodng mau xanh.

T T T T
(] an 1008 150 Ficl B/

B15 : Khi cdng suat dat dugc gid tri 16n nhit, thanh cong suat vy —

T s T [ T

—

s& d6i mau (dé/xanh), sau d6 gidm ga cho d&€n khi dudng

hién thi cong sudt vi 'sd vong quay tr§ lai mau xanh.
Nhitng gid tri phdi dugc giit khong thay ddi trong pham vi
mau xanh luc khoang 5 gidy. Bay gid do trugt

s€ dudc xac dinh.

B16 : Man hinh s& hién thi dd thi cho bi&t cac gi4 tri clia

phép do. An phim F3 n&€u mudhn in ra k&t qua kiém tra.

B17 : Biéu khién xe ra khdi bang th¥ :

Théo day dai an toan va nhin nidt nang xe Ién.

Hinh 8.12 Po theo phuong
phép lién tuc

VIII1.1.5.4 Do theo phuong phap rdi rac
Phan nay dua ra mot vi du nhiam gitip cho ngudi van hanh may LPS 2000 dugc dé dang.
» Phép do rui rac (cho xe tai véi hop so thudng) :
B1 : M& cong tit chinh (trén ban diéu khién man hinh)
B2 : PBiéu khi€n cong tit trén remote (in batky phim nao d€ thuc hién ti€p).
B3 : Cho xe chay Ién thanh ning, chd y d& cho xe nim vudng géc véi truc lin (Dung phim F6 trén

ban phim va phim miii tén 1&én, xuéng dé€ nang ha thanh ning).

Gift truc phia sau v6i bd phén tao tainéu cb.

B4 : Chon dung cu do s6 vong quay. Né&u st dung mi€ng din phin quang thi phai c6 dd g4 ding.
Miéng din phin quang dudc dung cho viéc do s& vong quay. Néu dit & vi tri khdng ding thi sé
khong c6 tin hiéu s6 vong quay, hoic dung thi€t bi khic c¢é thé chon trong menu (RPM
measurement). Nhitng thi€t bi do s§ vong quay nay dudc ndi véi hdp nhan tin hiéu, cic thi€t bi
nay phai dudc dé€ nguyén trong suSt qua trinh ki€n tra. N&i td't cd cdc cdm bi€n cin thiét cho xe,
giam st nhiét do, ap suit dé ki€m tra c6 phdi tit cd cdc dung cu dudgc ndi ddm bio chinh xac.
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@ Chon chuin do 13 DIN 70020. N€u mudn chon cdc chuin khac thi vao trong menu (Setting) dé
chon.
B5 : N&i cic thi€t bi do khi thdi vao ong thai cia xe.
B6 : bat quat gié lam mat truc xe va md quat.
B7 : Van hanh xe cho t6i nhi€t d§ can kiém tra.
B8 : Di chuyén d&n menu (Setting) va chon muc (Enter vehicle data), sau d6 chon loai xe (xing/
dau, hop sd thudng hay tw dong, danh Itta don / danh Itra kép) sau chon xong ta nhan phim (*) hay
(Return) d€ thyc hién 1énh.
B9 : Chon muc (Measure moto power) trong menu chinh. Trong phan vi du nay ching ta diing cho
cach do rdirac.
B10 : Chon muc (Discrete measurement). Khi d6 ta can phai khai b4o 13 r5i rac theo toc do hay
theo s6 vong quay.

DISGR_EI'_-E F_D‘_N_Et MEAQ-...'IEEENT - i PEEFE T PTANSEH WL EE kT
[ seen | oL [ m -

Zart RF. ee Y
B R AW . e HEDCH
ldcrerncde. oo el
Hiodd oo, A\Ay |
Slaf-Hold Dok, e dE

[ SEUFGT WITH GIRSOR! KEYS, GONFIRM <+ | { DISITSE B0 EORT WITH <BS==. ]

A\ -

Hinh 813 :Do theo phuong phédp rdirac

Trong vi du nay ta do rdirac theo s6 vong quay. St dung cac phim

s6 nhap s6 vong quay bit dau va sd vong quay két thic vao. Nhitng

méc gia tri nhap vao, tiy thudc vao loai xe ki€m tra. Vi du sd vong

quay bit diu 12 800 rev/min. Qud trinh ki€m tra bit diu khi dat d€n i oo

s0 vong quay nay. SO vong quay k&t thiic nén chon 1a 2000 Ml b 00 KW

rev/min, phép do sé tw dong do khi dat dén s6 vong quay nay. v=100 kmh
& Khoang cich gifta hai 1an do 13 100 vong/phiit ¢6 nghfa 1 e
mdi khoﬁng/ do s€ cdch nhau 100v/p. Nhu vay trong vi du nay T e )
s€ c6 13 moc do. /
e Hold - time : Thdi gian ma thi€t bi sé giit cho bang tht —
chuyén dong véi s6 vong quay khong ddi tai cdic mdc do. Nhg
d6 ti trung tAm s& c6 di thdi gian d€ nhan cdc tin hiéu tir cic
cAm bi€n. Thudng thdi gian mic dinh cia thi€t bi 1a 5 gidy,
nhung ta c6 thé thay ddi thdi gian nay.

F =

DISCRETE POWER TEST I Tal: G

LI

|

e Start hold — time : Khoidng thdi gian mdy giit tdc do on
dinh tai moc kiém tra dau tién.

B11 : Sau d6 man hinh sé& xuit hién. om m owm m
- Pap hét chan ga cham va déu. Khi bang thir quay dén s6 mdc |_rein|{waciovie]| e ][ wewz ]|
R A *A A ¢~ < A . A 2 A 1A R
ki€m tra dau ti€n, thi€t bi s€ bat dau ghi nhan cic so li€u ki€m

—

tra. Sau khi nh&n xong tin hi€u trong khoang thdi gian do ta qui
dinh, thi€t bi s& chuyén sang mdc kiém tra thi hai. Qu4 trinh
lap lai giéng nhu vay cho dén m&c cudi cling.

Hinh 8.14 :Po theo phuong
phap roirac
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- Khi thyc hién phép do nay, tay s6 phdi & vi tri k€ tay s6 cudi cung.

- Trong sudt qué trinh ki€m tra chan ga phainim & vi tri t3i da.

- Trong qua trinh kiém tra, n€u t6c do dong cd khong dat d€n mdc ki€m tra, ta c6 thé chdm dit
qué trinh ki€m tra bang cach st dung phim F1.

B12 : Sau khi do xong § mdc do cudi ciing thi dap ly hgp. Sau 2 gidy thong bio sé& xuit hién
(Acceletate vehicle) Iic nay ta phai ting toc dong cd d&€n van tdc yéu cau.

B13 : Khi tdc dd dat d€n gia tri chi trén man hinh thi dap ly hgp va giit nguyén tay s6, xe tu chay
trén ruld. Sau vai gidy dudng cong kéo dau tién sé dugc xuitra man hinh.

B14 : Vin d€ xe chay, may sé& vé& dudng cong ti€p theo.

B15 : Man hinh d4 vé day dd do thi cda phép do. Nhitng mdc do sé& dugce danh chéo trén db thi.
Dung phim F3 d€ in k&t qui. Pudng cong bi€u dién stc kéo, Iwc cdn va cong suit cia dong co
dugc xuatra. Cong suit ciia dong co la tdng clia dudng cong suit cadn va cong suit cé ich. N&u 4p
sudt va nhiét do dugc do, may tinh s& tinh va dua ra dugc cong suit dong co. K&t qua dudc in ra
khi trén man hinh xuat hién (print out).

B16 : Biéu khién xe ra khdi bang thtt : Thdo day dai an toan

va nhin nit ning xe 1én.

VIIL.2 PO TAI

Thi€t bi do tdi (PLS-2000) nhu da gidi thiéu & trén.
Ki€m tra xe & ch€ dd nay cho ta bi€t dudc kha ning t3i cta xe
nhu th€ ndo. C6 tat ca 4 ch€ dd d€ ki€m tra tai trong cia xe.

VIIL.2.1 Po trong diéu kién luc'’kéo khong ddi (Constant

Speed)

Ta chon ch&€ dd “Constant Traction” trong bdng “Load

Simulations Menu” (xem hinh 8.15)

@ Vao mucnay xuathién bing sau :
Khi nhap vao luc kéo nao d6, khi do ta s€
bi€t dugc van tdc clia xe, sO vong quay clia dong co, cong suit
c6 ich tai banh xe khi chay véi luc kéo d6 va v6i cdnh buém ga
md hoan toan. Luc kéo nay dugc tinh trén cJ sd tai trong clia xe

va do doc clia mit dudng.

Luc kéo nay dudc tinh trén cd s§ kha niang leo ddc va tii

trong cla xe.

Khi ta ki€m tra thi may tinh s& t¢ dong tao ra mot luc cin

trén truc ldn biing vdi gia tri luc cin ta da nhap vao.

LOAL SIRAULATIONS MENU

» CONSTANT TRACTION
CONSTANT SPEED
CONSTANT ENGINE RPM
DRIVING FIMULATION

Select with cuser keys . conim (%)

Hinh 8.15 : Chon ché& dd

Constant Traction

r

ENTER TARZET VALUES

TRACTION FORCE

| | CONFIRM DIGIT ENTRYCONFIAM. ’ﬂ
| oot

G

Hinh 8.16 : Nhap gia tri
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luc
r Bl e
AXLE DESTRIBUTION CONSTANT TRACTION
g = 1608 1t e e = 2000 N
T Tear Ashoal valuz:F = 0N
¥ (k] 0,0 [ v = 00 %mfh I
P ki 00 0.0 n = - Umin 3 .
— - - P = 00 kN ] Hlflh 8‘.17 :Po trong
e | [re ][ oo | @ [ 0 ] dlfu kién lyc kéo khong
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VIIIL.2.2 Po trong diéu kién tdc d¢ xe khong ddi
Ta chon ch€ do “Constant Speed” trong bing “Load Simulations Menu”
& Ta nhap tdc do mudn ki€m tra vao (Enter).

ENTER TARGET ¥ALUES COMNSTANT SPEED | OI%= 2
SPEED: TRO VALUE: v =8000km/h
--------------- km/h ACTUALS: P=00kM
w=00km M
M= ... rem
F= 0 M
CONFIRM DISIT ENTRYCOMFIRM <= 1 TERGE ] STORE o A

Hinh 8.18 : Po trong diéu kién toc
do xe khong ddi

Str dung cac phim (F1) ... (F4).

e F1: Target+/-
St dung phim F1 d€ thay ddi luc kéo khong ddi. Nhitng gid tri ma vét sang nhap nhdy tai d6 c6
thé thay ddi. St dung phim (=) hay (€) dé chi vao gid tri nho mudn thay d6i. S& dung phim (AN
hay (W) @€ tang hoic gidm gia tri ciia chi s6 mudn thay d8i. Khi cong viéc chon gia tri hoan thanh
thi ding phim F1 “TARGET OK” d& xdc nhan s6 vira thay ddi.

e F2:luu lai.
Muén luu lai gia tri ki€m tra ta nhan phim F2 (store). Khi d6 6 cita sd nay sé hién chi “print”, n6
cho phép ta in gid tri vira Ivu vao. Néu ta nhan nit F2 thém mot 1an nita thi may s& in gid tri vira
luu.

e F3:CO.
Né&u hé thdng c6 k€t ndi vdi thi€t bi ki€m tra khi x4, thi khi nhan niit nay, ta s& xem dugc cic gid
tri ca thanh phan khi x4 CO, Lamda, HC, O,.

o F4:4x4.
Phim nay st dung khi ki€m tra xe c¢6 4 banh xe chii dong. Mudn trd lai man hinh truc ta nhan
phim (ESC).

VIIL.2.3 Po trong diéu kién téc do dong co khong ddi
Ta chon ché& do “Constant Engine RPM” trong
bang “Load Simulations Menu”
Trong ch€ do thit nay ta phai nhip vao s6 vong quay cia
dong cd ma ta mudn thit. Trong phép thit nay, ta s& bi€t dugc sitc
kéo clia banh xe, cdng sudt tai banh xe tng véi mot tay sd nao do

ENTER TARGET YALUES

RPM

tai s6 vong quay khong ddi clia dong co ma ta da chon. =

Khi nao dat t6i s6 vong quay dudc chon thi phanh tr dugc
kich hoat. SO Vﬁ)ng quay l’lﬁ.y dugc giﬁ' khéng thay déi trong tat CONERM DISIT ENTRYCOREIRM <1
cd cdc mitc do tdi khic nhau, tir tdc do thap dén tdc dd cao.

Cha y ring, trong phép do ng vdi s6 vong quay va van toc
khong ddi, khi ndo s6 vong quay clia dong co hoic van Hinh 8.19 : Po trong diéu kién
toc do dong cd khong doi
8/
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toc xe Vgt qua gia tri chudn thi hé thong thing s& hoat dong. Do do, khi ting ga ta phai ting tir
tr, khdng dudgc ting dot ngdt. Vi néu ting ga ddt ngdt, thi lyc thing sé& sinh ra dot ngdt Iam cho banh
xe dé bi trugt trén truc 1in hodc xe sé chdm 1én phia tru6c gay nguy hi€m.

Thao tdc van hanh chuong trinh gidng nhu md ta trong phan “luc kéo khong ddi”.

VIIL.2.4 Po trong diéu kién thuc t&
Ta chon ché& d§ “Driving Simulation” trong
bang “Load Simulations Menu”
Trong trudng hgp nay, ta phai nhap vao khoi lugng cla

xe, Iuc can clia gid, luc can ciia banh xe va luc can do d6
mém clia banh xe va mat dudng.
Luyc cdn gi6 clia xe dudc tinh trén co sd ti€t dién

ENTER DRIVING RESISTENCE

. Weight ............... k

ngang, vin toc ctia xe, mat dd khong khi. p—zli? _________ o kﬂ

2 P-roll ... S kN
PL - O,SPCWA(V + VO) V Pflex ... —

Output at 90 km/h

Tro?g do : . ; ME | stoRE | oo | axd
Kho1 lugng riéng khong khi p (tho) =1, 1 kg/m
Heé s6 can ¢, =0, 38
Dién ti/Ch cangi6 claxe A=1,7m x1,47m=2,5 m? Hinh 8.20 : Po trong diéu kién thuc
Van tdc lic tht V=90 km/h =25 m/s t&

Van toc gié Vo= 0 m/s
P.=0,5.1,1.0,38.2,5.25% 25 = 8,164 KW at 90 km/h.

Luc cdn ctia banh xe dudc tinh nhu sau :

Po=u mgy

Trong do6 :

Hé s6 cdn ldn clia badnh xe =0,012

Khdi lugng clia xe m =950kg

Gia tdc trong trudng g =9,81 m/s’

Van t8c kiém tra v =90 km/h =25 m/s

Pr =0, 012. 950. 9, 81.25 =2, 79 KW.

Luc cdn do 6 mém clia bdnh xe gy ra dugc tinh giong nhu luc cdn lin cla bdnh xe, nhung
khdc & hé s6 cdn :

B, =un mgyv

- N6i chung, Ivc cdn nay khong 4nh hudng nhiéu 1im d&n k&t qui do bdi vi gid tri clia hé s&
cén rat nho.

- St dung cdc phim s& nhap vao gia tri khéi lugng va x4c dinh bing phim <*> trén remote
hodc phim <Return> trén ban phim.

- Diing cic phim <A\> va <W> d€ ting gidm gid tri nhap vio. P& x6a dong nhap vao ding
phim <Home>. P& x6a chit s6 cudi ciing diing phim <#>. Tat ¢4 gi4 tri dd dugc nhap vao bit dau md
phdng vGi phim F1 (Continue).
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- O phan trén man hinh gid trj dich xuit hién. Bén dudi 3 gia tri thuc s& xudthién 1a cong suit
P, luc kéo F, van toc V, s6 vong quay dong co. Nhu vay trong phép do nay, ta sé& bi€t dugc cong suat
c6 ich, lyc kéo clia banh xe, van toc clia xe va sd vong quay clia dong cd.
@ St dung cac phim F1... F4.

e F1: Thay ddigia tri
Gia tri dich c6 thé thay d8i v6i phim F1. Nhitng gid tri c6 thé thay ddi khi vét sing nhap
nhdy tai d6. St dung phim (=) hay (€) d& chi vao gi4 tri nao mudn thay ddi. St dung phim
(M) hay (W) d€ ting hoic gidm gié tri ciia s6 mudn thay ddi. Sau khi dd thay ddi xong cdc
gia tri va xac nhan v6i phim <*> trén Remote hoic phim <Return> trén ban phim. Con trd
s& tr dong di chuyén t&i vi tri k& ti€p. Khi cong viéc chon gid tri hoan thanh thi diing phim
F1 “TARGET OK” d€ x4c nhan s6 vira thay ddi.

e F2:Luulai
Mudn luu lai gid tri ki€m tra ta nhian phim F2 (store). Khi d6 6 cita s6 niy sé& hién chi
“print”, né cho phép ta in gia tri vira lvu vao. Néu ta nhan niit F2 thém mdt lan nira thi may
s€ in gia tri vura luu.

e F3:CO
N&u hé thdng c6 k&t ndi v6i thi€t bi ki€m tra khi x4, thi khi nhan nit nay, ta s& xem dudc
cdc gi4 tri clia thanh phan khi x4 CO, Lamda, HC, O..

e F4:4x4.
Phim nay st dung khi ki€m tra xe c6 4 banh xe'chd dong. Mudn trd lai man hinh trudc ta
nhan phim (ESC).

II1.3 Do lugng tiéu hao nhién liéu
VIIL.3.1 Céch g4 lap thiét bi do

Kim phun

N®&i vao sau cdnh buém ga

1.Thing xiing 4. Ong phan phdi 7.0ng din 4p thap
2.Bom xdng 5. Piéu 4p 8. Thi€t bi do tiéu hao nhién
3.Loc xing 6. Ong dAn nhién liéu vé thiing lieu

Chtta 9. Van khéa

Hinh 8.21 Céch ldp thi€t bi do tiéu hao nhién liéu trén dong cd phun xiing
89
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Ta c6 thé ki€m tra sudt tiéu hao nhién liéu cla dong co xing hodc dong cd Diesel theo s6 km
hoic theo gid xe chay. P& ki€m tra ta ndi thi€t bi do vao dudng 6ng nhién liéu di. Thi€t bi dung ki€m
tra cho dong co Diesel khac vdi thi€t bi ki€m tra dong cd xang. P&i vdi dong cd xang ding bo ché
hoa khi, binh thudng ta ndi thi€t bi do vao trong dudng 6ng xing din vao bd ché& hoa khi. Con d6i véi
dong co xing c6 hé thong phun xing diéu khién dién ti¥ EFI, ta d6ng mach xing vé thung chia tai
van diéu 4p lai va phai gdn van diéu ap dac biét & phia tru6c clia thi€'t bi do.

Trong hinh ta thdy van diéu 4p dugc Iip phia trugc thi€t bi do (nim trong phan nét dirt)

D&i v6i dong cd Diesel, ta gin thiét bi ki€m tra vao hé thdng nhu chi din. Trén thiét bi do c¢6 4

dudng Ong :
e Mot Ong di tir thing chita dén thiét bi.
e Mot Ong di tir thi€t bi do d€n bom cao ap.

e Mot dng di tir dudng dau vé clia bom dén thi€'t bi.

e Mot dng di tir thi€t bi vé thiing chia.

VIIL.3.2 Po tiéu hao nhién li¢u trong diéu kién lyc kéo khong doi

VIIL.3.2.1 Khai bao

Mu6n ki€m tra sic tiéu hao nhién liéu ta vio menu
“Fuel consumption test”. Ta c6 thé ki€m tra suit tiéu
hao nhién liéu theo 4 di€u kién khac nhau :

Trong diéu kién lyc kéo khong ddi (Constant
Traction).

Trong diéu kién toc d6 khong 'déi (Constant
Speed).

Trong di€u kién sd vong quay dong co khong ddi
(Constant RPM).

Trong diéu kién thyc t€ (Driving Simulation).

VIIL.3.2.2 Cach do :

Vidu : Lyc kéo khong d6i 1a : 2000N.
e Phim F1 (TARGET +/-)

Khi muén di€u chinh gid tri t8i da clia luc kéo tai
banh xe, ta dung phim F1. Dung diu miii tén lén xudng
dé chinh gia tri nay. Khi chinh sd nao thi sd d6 sé nhap
nhdy. Sau khi chinh xong ta nhan lai nit F1 d& x4c nhan
gia tri nay.

Bit diu khdi dong xe d€ chay thi. Khi nay trén
man hinh sé& bdo cho ta biét luc kéo thuc sy tai banh xe,
van toc clia xe, s6 vong quay clia dong cd va suit tiéu
hao nhién liéu.

e Phim F2 (STORE)

Dung d€ luu lai s& liéu vira ki€m tra xong. Mdi

khi 4n phim F2 thi may tinh sé& ghi lai gid tri dang

do. Nhu vay trong mdt 14n in, ta s& bi€'t dugc suit

tiéu hao nhién liéu & nhiéu tay sd va van tdc khac
nhau
e Phim F3 (I/h)

gL

—

FUEL CONSUMPTION TEST

} CONSTRNT TRARGTION
CONSTANT SREED
CONSTENT RFM
DRIVING SIMULATICH

[SELECTON WiTH CuRsOR KEYSONFRM ¢

FUEL COMSUMPTION TEST

Target m’ua:': = 2{}0.} N

Acnial wellies: F = 0N

v =00 kmh

A= - RPM
Consumption = -- |00km
et || stoke ]} w || smar |

f=

Hinh 8.22 : Po tiéu hao nhién liéu

trong diéu kién lyc kéo khong d6i
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Str dung F3 d€ kiém tra suit tiéu hao nhién liéu
theo I/100km hodc la 1/giG hoac la lit theo doan
dudng xe di dudc.

e Phim F4 (Start)

St dung phim F4 dé bit dau hoic dirng qua trinh

ki€m tra.

VIII1.3.3 Po tiéu hao nhién li¢u trong diéu kién toc do xe khong dadi

VIIL.3.3.1 Khai bao
Vao menu “ Fuel consumption test” chon “Constant Speed”.
VIIL.3.3.2 Cach do
Man hinh xu#t hién bing cho ta nhip gid tri s6 toc 7 =)
dd xe, mudn diéu chinh gia tri ndy ta ding phim miii tén ' s e
l1én xudng d€ chinh, khi chinh s& nio thi s& d6 s& nhip : -
nhé START-SPEED:
y.
- Sau khi chinh xong ta nhan lai nit F1 ¢€ xac nhan oue KR
s END-SPEED
gia tri nay W
- Bét dau khgi dong xe d€ chay thi. Khi nay trén .
man hinh s& bdo cho ta bi€t t5¢ d6 thyc sy cla xe va sudt | DIGTS 0 - W, ADORT WITH ESC> |
tiéu hao nhién liéu ({*ng v6i s6 vong quay nay). \ )

- St dung cdc phim F2..F4 giong nhu ki€m tra suat Hinh 8.23 - Po tieu hao nhién lidu

ti€u hao nhién liéu véi luc kéo khong doi. trong diéu kién t5¢ do xe khong ddi

VII1.3.4 Po tiéu hao nhién li¢u trong diéu kién tdc do dong co khong ddi

Ki€m tra twong tu nhu trén
Vi du : Ki€m tra suit tiéu hao nhién liéu v6i s6 vong quay
khong ddi.

- Vao menu “ Fuel Consumption Test” chon “ Constant RPM”. Man hinh xuat hién bang cho
ta nhap gid tri s6 vong quay vao. Ta nhap vio s6 vong quay 1a 5000 v/p, mudn diéu chinh gia tri nay
ta diing phim miii tén 1én xudng d€ chinh, khi chinh s6 nao thi s& d6 sé nhip nhay.

- Sau khi chinh xong ta nhin lai ndt F1 d€ xdc nhan gi4 tri nay

- Bit diu khéi dong xe dé chay thir. Khi nay trén man hinh sé& bio cho ta bi€t s6 vong quay
thure sy clia xe va suit tiéu hao nhién liéu (ing v6i sd vong quay nay).

- St dung cdc phim F2..F4 giong nhu ki€m tra suat tiéu hao nhién liéu vdi luc kéo khong ddi.

VIIL3.5 Po tiéu hao nhién li¢u trong diéu kién thuc t&

Ki€m tra tvong ty nhu cdc trudng hop trén. Trong trudng hop nay ta phai nhap vao luc cdn gid,
lvc cdn clia banh xe, Iwc cdn do dd mém clia banh xe va luc cdn tif mit dudng. Cac Ivc cdn nay dudc
tinh tuong tu nhu § phan do cong suit clia dong co.

VIIL4 PO KHI THAI

VIIL.4.1 Quy trinh do khi thai dong co xing

Po ndng d CO va HC bang thi€t bi do khi thai theo quy dinh ciia TCVN 6208 — 1996 (ISO 3930
: 1976). Viéc st dung céc thi€t bi nay phdi tuan theo nhitng quy dinh khéc ctia nha san xuit thiét bi.
Trudc khi do phai ki€m tra va ddm bio may hoat dong binh thudng va do chinh x4c.
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VIIL4.1.1 Piéu kién vi tri do :

Dién tich 1am viéc phdi 12 bé mat nim ngang, chic chin, di€u kién mdi trudng phdi phit hop véi
quy dinh trong tai liéu huéng din sit dung clia nha sin xuat thi€t bi do.

Dién tich lam viéc khong chiu 4nh hudng tryc ti€p clia : Mua, tuy€t, 4nh sdng mit trdi, rung
dong 16n, moi trudng an mon, khong khi bi 6 nhiém va nhiéu dién tir c6 thé dnh hudng tdi két qua do.

VII1.4.1.2 Quy trinh va cdc yéu cAu ki€m tra

Viéc ki€m tra can theo trinh tu va cdc yéu ciu sau :
bl- Kiém tra chung vé tinh trang xe :

- Hé thong x4 khong dugc ro ri : bit kin dau ra clia dng x4 khi dong co chay khong tdi (& toc do
cam chirng) va ki€m tra. Cac chd ndi dng khong c6 sy ro 1f dang ké.

- N&u ¢6 nhiéu 6ng x4 can ndi ching véi mot 6ng ra trir khi nha sdn xui't thi€t bi do c6 quy dinh
khic d€ do chung. Trong trudng hdp khong ndi chung dudc phii do riéng cho tirng dng x4 va 1y gid
tri trung binh cong. Trong moi trudng hgp cic bd phan ndi vao 6ng x4 khdng duge lam dnh hudng t6i
hoat dong ctia dong co.
b2- Cai datcac thong s trén may do (ddi vi mot sd loai may nhw MHC 222, CARTEC) : kiém tra
va caidatlain€u cédc thong sd c6 sin trén may khong diing véi dong co, ...

. SEky dong co (2 kY, 4 k)

- Pong co quay (néu xe ki€m tra ding dong co quay)

- Loainhién li€u (xdng, khi thi€n nhién, ...)

- SO xilanh dongco (1,2,3,4,5,6,8,12,..)

- Bién s6 xe (n€u may c6 chifc ning nay)

- Ngay do.
b3- Diéu chinh xe § diéu kién chuén :

- Chay xe cho t&i khi nhiét dd dau bdi tron trong cdc te khodng 80°C.

- Quatnio trén dong cd c6 thé dirng lai dugc thi phdi & trang thai dirng.

- Dua xe vao vi tri do, xe phai dudc dd & vi tri nim ngang va chic chén.
b4- Lip vao xe mot ddng hd do vong quay dong cd (hoic cdm bi€n tdc dd), mdt nhiét k& dau boi
tron, mot 6ng ndi kéo dai dng x4 néu can dé dam bio yéu cau, dung cu 14y miu phai dudc dat vao
trong 6ng x4 v6i do siu tGi thi€u 12 300 mm tinh tir miéng 16 thoat ca dng x4. Chon thang do cao
nhit cla thi€t bi do.
b5- Cho dong co hoat dong theo diéu kién k§ thuat clia nha sdn xuit hoic & tdc do (3000 + 100)
vong/phiit, sau dé dua vé tdc dd khong tdi. Toc do khong tdi 1a s6 vong quay dong co véi cdc diéu
kién sau :

- Chan ga, buém ga, ..ctia bd diéu khién hé thong nhién liéu & vi tri khdng lam viéc (tr do).

- Tay gat sang s6 & vi tri trung gian, ly hgp dudc déng ddi v6i xe ¢ truyén dong dugc diéu

khi€n bing tay hodc ban tu dong

b6- Cho chay bom 14y mau (thi&t bi phan tich)

b7- Patdung cu ldy miu da dudc lam sach vao trong 6ng x4 hoic phan ndi kéo dai dng xa véi do sau

t6i thi€u 12 300 mm tinh tir miéng 18 thoat cia 6ng x4. Tuy nhién cin phai dm bao dung cu 14y miu

trong tinh trang sach bing viéc bdo dudng theo quy dinh clia nha sdn xuit thi€t bi do va ngay trudc

khi dit vao dng x4 néu can.

b8- Kiém tra sy thich hgp clia thang do va thay ddi né néu can.

b9- Sau mot thdi gian dd 16n nhung khong qua 30s thuc hién cdc phép do d€ 1dy gid tri nhd nhit va

16n nhat. Tinh tri s6 trung binh cdng clia tirng cip gid tri nay va in gid tri trung binh. Trong trudng hop
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may do cho két qua &n dinh sau mot khodng thdi gian 14y mAu va phan tich thi k&t qua nay 1a k&t qua
do.
b10- N&u mot budc bi hdng can lip lai cic budc tir (4) dén (8).

VIIL4.2 Do khi thai dong co xing. (thi€t bi MGT 5)
VIIL.4.2.1 Céac buéc chuén bi

Khéi dong hé thong :
1/ Bat cong tit khdi dong MGT 5. Pén dé
trén thi€t bi sdng 1én.
2/ Bat PC va man hinh 1én. Hé théng tu dong
kich hoat.
Logo MAHA xuit hién ngay trén man hinh
khdi dong. Dong chif phia dudi hié€n thi phién
ban hé thong Euro hién hanh.

3/ Doi trong gidy lat. Cdc thi€t bi dang két
ndi “Connected devices”.

4/ Vui 1ong chd y dén dong thdng bdo. Phu
thudc vao loai bing thit dugc thi€t 13p, ma ta
c6 thé xdc nhan bing nit <RETURN>.

5/ Sau khi thi€t 14p, man hinh chinh cda hé
thdng Euro xuat hién. Dong thong bdo bio
cdo sdn sang ki€m tra.

MAMA Maschinenbau Haldenwang

Connected devices;

Hinh 8.24 : Man hinh khdi dong

Hoat dong ciia mdy do khi thdi dong co xdng

Phan mém hé thong Euro di dugc tinh todn sit dung cho cdc dang bing thit. Thém vao d6, 1a
quan 1y cdc dit liéu khach hang va xe ding kiém ciing nhu dif liéu do kiém c6 thé sit dung hé thdng
Euro.

Hé thong Euro c6 thé giao ti€p v6i phdn mém MGT 5 kém theo va tit cd cdc dif liéu dudc nhap
trong cd s6 dit lidu. Khi MGT 5 k&t n6i v6i hé thdng Euro, manhinh chinh s& xuit hién nit <F11> b3
sung. Né&u niit <F11> khong xui't hién, phai ki€m tra thi€t bi k&t ndi c6 tuong ng vSi cong song song
khong.
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1/ Chon <F11> d&€ kich hoat thi€t bi

MGT 5 hoat dong va dgi cho dén khi EU ROSYSTEM "8

xuat hién man hinh ti€p theo.

2/ N€u mudn truy xuft dif liéu xe trong T T,

¢o s3 dir liéu, chon <F1>.

Hinh 8.24 : Thié€t bi da sdn sang lam viéc

Kiém trarori:

Viéc ki€m tra rd ri dudc ti€n hanh hang ngay khi thi€t bi dugc bt 1én va hoat dong trong 1an dau
tién. Toan by dudng dng hit, ddu do dugc kiém tra trong qué trinh nay.
Thiét bi ndi v6i didu do thong qua 6ng do 4p sudt'(dai 8 m). N&u khong c6 su k&t ndi nay, man hinh

xuat hién thong béo 16i.

1/ Bén trdi man hinh xuit hién thong
bdo k&t ndi 6ng do dp sudt giita diu do
va thi€t bi.

System - low pressure

Please close probel

Connect special lock

Hinh 8.25 : thong bdo k&t ndi dng do dp
sud't gitta dau do va thiét bi

. ~, e N [N R
Sau khi k€t nd1 xong, man hinh chuyén
N < - R L2
sang man hinh ki€m tra ro ri.
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2/ Vui long chd trong khi hoan thanh
qué trinh kiém tra. Bén trai man hinh
cdc chis6 dang gidm tir tir.

Qué trinh ki€m tra trong 20 gidy, dp
sudt gidm khong qud 230 mbar. Please wait

System - low pressure

BO0

Pressure fall limit

230 hPain 20sec.

VIR DU RO

Hinh 8.26 : Ki€m tra ro ri

Man hinh bdo hoan tit qué trinh kiém tra cling nhu k&t qua kiém tra.
3/ Vui 1ong rit 6ng do 4p suit ra. i it

passed System - low pressure
rassed
0o

open probe!

Vacuum pump:  inactive

Hinh 8.27 : Hoan tit qu4 trinh ki€m tra ro rf

Néu xuit hién dong thong bao “failed” c6 nghia 13 ta phai ki€m tra lai bing phim <F4>.
e Kiém tra 6ng do 4p sudt, ddu do, loc chinh va loc dic biét ciing nhu 18i loc va vé loc ¢6 1o i
khong.
e Sira chita cic hu hdng va 1ip lai ki€m tra bing phim <F4> hay niit return.
e N&u cin thi€t, ki€m tra thsi han thay loc.
e Hay ta ciing c6 thé diung muc Help.
Giai doan hdm nong :
Toan bd hé thong do kiém chi hoat dong ding khi dat dugc nhiét d6 cho phép. Viéc nay c6 thé
mat t6i 10 phiit.
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1/ Man hinh bén trdi bdo vui long chd trong
ldic ham néng.

Warm L'P PhEIEE CEbmraton in 13T days

please wait

Hinh 8.27 : Qua trinh hAm néng

Su hiéu chinh vé” khong” :

Sau khi xong giai doan hAm néng, thi€t bi ty hiéu chinh khi thdi thu dugc HC.
1/ Vui long chd. Bong hd & goc trdi
man hinh bit diu d€m ngudc.

Hinh 8.28 : Qud trinh hiéu chinh

Khi Hydrocacbon (HC)
K&t qui do ki€m c6 thé bi sai léch do HC trong hé thdng do ki€m tudn hoan. Nong d6 HC c6 thé
vugt qué gia tri cho phép.
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1/ Vui 1ong chd.Pdng hd & gbc trdi
man hinh bit diu d€m ngudc.

Test running

maximum HC - Residue

20 ppm

Hinh 8.29 : Qua trinh ki€m tra lugng HC con luu
lai trong may

Man hinh bdo hoan t4t qué trinh do '

ki€m va két qua do.

Khong ldu sau do, man hinh

chuyén sang man hinh chinh (man

hinh ti€p theo).

Néu xuat hién dong thong bao “failed ” c6 nghia 12 ta phai ki€m tra lai bing phim <F5>.
e N¢&u can thi€t kiém tra lai loc.
e Dung muc Help.
e Dudng 6ng din khi bi dd hay didu do qud cii, bi hdng hay loc chinh c¢6 van dé, né 1a nguyén
nhan din d&n k&t qua 15i.

Hinh 8.30 :Lugng HC trong m4y nim trong giGi
han cho phép
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Man hinh chinh dugc chia lam cic Gas analyser MGT 5 - Main Menu Selection
muc :

e Kiém tra khi thai.
e Chén dodn xe.
e Chén dodn thiét bi.

Hinh 8.31 : Man hinh hién thi Menu chinh

VII1.4.2.2 Ki€m tra khi thai.

Cdc niit bdm chiic ndng :
Céc nit bAm dugc mo ta dudi ddy sé hién thi trén man hinh trong sudt qud trinh kiém tra khi thai.
M&i niit bAm s& 4n dinh mot chitc ning. Nhitng niit ¢6 mau tdi 1a chwa hoat dong.

Sau khi x4¢'nhin bing nit ndy hay phim <F5> thi chuong trinh sé& chuyén
qua man hinh k€.

Sau khi chon niit nay hay phim <F6> thi chudng trinh s& chuyén sang man
hinh RPM. Tai diy ta sé& cai dit cdm bién RPM.

Né&u qué trinh do ki€m k&t thiic va chuyén sang qud trinh do kiém k& tiép,
ta nhan nit nay hay phim <F7>. Viéc do kiém ti€p tuc. Toan bo viéc ki€m
tra s& héng néu nhu bd qua mot qua trinh do kiém.

S& dung nit nay hay phim <F8> d€ tr§ vé man hinh truéc.

St dung niit nay hay phim <F9> d€ thay ddi cdc dif liéu dau vao ctia khdch
hang va xe ding kiém. Tai day cdc dif liéu dau vao c6 thé thay d6i theo
yéu cdu. P& trd lai chuong trinh trong lic nhap dit liéu diu vao ta ding
phim <F8 Return>

St dung niit nay hay phim <F1> @€ goi chiic ning Euro-system Help.
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St dung niit hay phim <F12> dé in dif liéu.

S& dung nit nay hay phim <ESC> d€ thoat ra khdi man hinh kiém tra hay
dirng qué trinh do ki€m.

Dit liéu dau vao :

Qud trinh ki€m tra s& bt dau sau § MGT 5 - Main Men

khi thi€t bi do va xe dugc lam
néng.

1 Chon <1> dé bit dau kiém
tra khi thdi hay nhap chudt
chon menu <EXHAUST
INSPECTION>.

Hinh 8.32 : Chon vao nit Exhaust Inspection

Dit liéu khdch hang xud't hién.

2 DPing nhap dit liéu bing
con trd va chon bing phim
<F4> hay bing cdch nhap
chuot.
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Dir liéu dau vao ctia khach hang
N o R ™ “ A
va xe dang ki€m xuat hi€n.

%3»(\ * " I {hangs roeedan

3 Ta bit ddu nhap cdc dir
liéu hay thay ddi chiing

néu can.

Hinh 8.33 : Bang nhép dit li€u khach hang

4 Lam theo cdc chi din bén
phdi man hinh.

Name of inspector :

St dung phim <F2>. Mot danh sdch tén cdc kiém tra vién
xudt hién. Chon mot tén ding. Tén ki€m tra vién s& xuit
hién.

Type of fuel :

St dung phim <F3>. M6t danh sdch dugc md ra. Chon loai
nhién liéu s dung & xe ding ki€m. Nhién liéu dugc chon sé
xuét hién.

Number of exhaust systems :

St dung phim <F4>. Mt danh sdch md ra. Chon xe ding
ki€m c6 mot hé théng khi thai hay hai hé thong khi thai
riéng biét. Hé thdng dugc chon xuit hién.
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Test procedure :
St dung phim <F5>. M6t danh sdich m& ra. Chon chuong
trinh do ki€m, n6 s& hoat dong dya trén s6 xe ding ky.

Sumame

First nams

Filomaler

PEAITIeEE 28 2 lia LRSSl

Chanpe precaisne:

Hinh 8.34 : Nhan niit F5 d€ tiép tuc

5 Sau khi 1am xong cdc cong doan trén, qud trinh do ki€m bit diu bing phim <F5
CONTINUE>.
Pé quay trd lai tai ding phim <F8 RETURN> dé nhap lai dif liéu mdi.

VII1.4.2.3 Thi tuc ki€m tra xe :

Diéu chinh nhiét dé ddu :
Qua trinh ki€m tra bit ddu biing viéc diéu chinh nhiét d6 diu.
Khodng gid tri ciia nhiét do ddu la tix 60 dén 110 °C.
N&u man hinh hién thi viing nhiét do dau
bing mau dd, di€u ndy cé nghia 1a nhiét do
diau da vugt ra khéi gidi han cho phép (60-
110%.

Hinh 8.35 : Man hinh hién thi viing nhiét
d6 dau boi tron
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Nhiét dj ddu vuot qua khodng cho phép.
e N&unhiét 36 diu dudc xdc dinh 13 nhé hon gid tri cho phép thi man hinh xuAt hién thong bio :
= Oil temperature is below target value, insert probe in the oil measurement tube.
(Nhiét Ao ddu nhé hon gid tri cho phép, ddt dau do vao trong 6ng do ddu,).
Cudi ciing ma thi€t bi khong xdc dinh dudc nhiét dd ddu. Ta ki€m tra lai giic ndi ciia cdm bién
nhiét @6 dau véi may do MGT 5 va véi xe ding kiém.
Pé ti€p tuc ta nhan nit <F5 CONTINUE>.

e N&u nhiét d6 dau dudc xdc dinh 13 16n hon hay nhu gi4 tri cho phép :
Chuong trinh ty dong chuyén sang diéu chinh cdm bi€n RPM.

Diéu chinh cdm bién RPM
Viéc diéu chinh cAm bi€n RPM ti€n hanh sau khi diéu chinh xong nhiét d6 dau.

Khodng gid tri RPM la ti 450 dén 1500 min™",

Né&u tin hi¢u RPM hién thi bing mau xanh
trong diy gid tri thi man hinh xuat hién thong
bdo :

= RPM in range, Confirm Rpm and setting
with <F5>.

Hinh 8.36 : Man hinh hién thi diéu chinh
cdm bi€n RPM

Tin hiéu RPM nam ngoai khodng gid tri cho phép.
e N&u tin hiéu RPM nhé hon gid tri cho phép, man hinh xuét hién théng bdo :
= No RPM signal, connect RPM sensor, start motor, check setting.
(Khong c6 tin hiéu RPM,két n6i cam bién RPM, khéi dong dong co, kiém tra cai ddt.)

Né&u cdm bi€n RPM vin khong x4c nhin dugc. Trong trudng hdp nay ta ki€m tra lai giic ndi
cdm bi€n RPM véi thi€t bi MGT 5 hay vdi xe ding ki€m. Ciing nhu ki€m tra cdm bi€n RPM dang st
dung. S& dung niit <F6 RPM>. Man hinh hiéu chinh RPM dudc md ra. Tai diy RPM c6 thé hiéu chinh
theo céc chi din sau :

1/ St dung nit <F2 AUTOMATIC
SELECTION>. Mt danh sdch xuat hién véi
cdc cdm bi€n RPM c6 thé st dung. Chon
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cdm bi€n st dung tir danh sdch nay.
Né&u ta chon muc “Automatic Selection” trong

danh sdch, thi€t bi sé tu dong x4c nhidn cdm bl BB sanar
bi€n RPM ta dang st dung. Man hinh s& hién Autamati selaction

thi bing nén mau xanh. Divisien fecior
2/ N&u can cdc hiéu chinh khdc thi c6 thé goi
chiing bang cdc nit trén man hinh.
3/ St dung phim <F8 RETURN> d& trd vé o
man hinh do kiém. |

Test place

amibiny D

Hinh 8.37 : Man hinh hién thi diéu chinh
cdm bién RPM

e N&u tin hiéu 16n hon gi4 tri cho phép, man hinh xuAt hién thong bio :

= RPM too high, check setting, correct idle setting.
Ki€m tra va hiéu chinh cii dit clia xe néu can thi€t. Kiém tra thém viéc cai dit cAm bi€n RPM trong
chuong trinh. S& dung nit <F6 RPM>. Man hinh hiéu chinh RPM md ra. Bit dau tir budc 1 roi t6i
budc 2. NEu RPM vin 16n va viéc do ki€m vAntiép tuc, thi€t bi s& bdo hdng.

Diéu khién ddu do khi thdi :

Sau khi di¢u khién cdm bié€n RPM, ta diéu khién dau do khi thdi. Viéc nay nhim xdc dinh lugng
O, con trong khi thai.

Chuong trinh ty dong chuyén sang man hinh
do kiém ti€p theo néu do thdy lugng O, trong
khi thdi nhé hon 15%.

0,0 3 3

: : i$ho
T

-

680,

Hinh 8.38 : Man hinh hién thi ki€m tra
dau do khi thai

Luong O, trong khi thdi lon hon gid tri cho phép.
e Neéu lugng O, trong khi thdi 16n hon 15% man hinh s& xuat hién thong bao :
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= Position exhaust measurement probe in the exhaust pipe.
Vui 1ong ki€m tra ddu do khi th3i trong dng xa va khdi ddong dong co hay ki€m tra giic ndi clia
dau do vdi thi€t bi MGT 5 hay xe ding kiém.
S& dung niit <F5 CONTINUE> d€ ti€p tuc.
Do kiém & ché do tang toc :
Trong muc nay viéc udc dinh khi thai hoat dong khi dong co ting tdc.
Cicgid trido: * CO * Lambda * HC
Céc gid tri mic dinh :

CO Lambda HC Nhiét dd dau RPM
0-0,3% 0,97-1,03 0-750 Ppm 60-110°C 2500-3000
.1
min

Ngay khi gi4 tri RPM niim trong khodng cho phép, chuong trinh bit ddu d€m ngugc 30 gidy va sau d6
qué trinh do ki€m bit ddu. Vio cudi qué trinh d€m ngudc, cic gid tri do khi thai dugc dem so sdnh vdi
day gié tri cho phép.

1/ Gid tri RPM hi€n thi bing mau xanh trén Exhaust evaluation at raised idle RPM
man hinh. | mea

2/ Gia tri RPM dudc giit khong ddi trong 30 ;
gidy. Goc trdi man hinh s& hién thi dong hd
d&€m ngudgc tir gidy 30.

N&u cédc gid tri do khi thai trong pham vi cho
phép, cdc gid tri d6 s€ tu dong ghi lai va
chuong trinh chuyén sang do & toc dd cim
chung.

Hinh 8.39 : Po khi thdi & ch& dd cAm chirng
Cdc gid tri do khi thdi nam ngoai pham vi cho phép.
e Nhiét d6 diu trong pham vi cho phép.

N&u cdc gia tri do khi thdi nim ngoai pham vi cho phép ma nhiét do diu lai ding, thi qué trinh
ki€m tra s& bit ddu lai. Man hinh s& xudt hién thong bdo : = exhaust measurement values not in
range, Conditioning, warm-up Motor. Chuong trinh d€m ngugc tir gidy 180 va viéc do ki€m sé& lip lai
theo ch€& dd ting toc.

1/ Gi4 tri RPM hién thi bing mau xanh trén man hinh va gid tri d6 dudc giit nguyén trong khi c¢6 thé.
2/ Ngay khi gi4 tri RPM niim trong pham vi cho phép, mdy s& d€m ngugc 80 gidy va viéc do ki€m bit
dau.

N&u gi4 tri do khi thdi nim trong pham vi cho phép, chuong trinh s& chuyén sang bugc k& ti€p.

N&u gi4 tri do khi thai khong nim trong pham vi cho phép, viéc do ki€m sé& ty dong ngung. Xuat
hién thong bdo : = exhaust measurement value not in range, Measurement ended, continue to

evaluation. Man hinh sé& xuat hién k&t qua do.
e Nhiét d6 ddu khong niim trong pham vi cho phép.
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N&u céc gia tri do khi thii khong niim trong pham vi cho phép va nhiét d6 dau nhd hon 60°C, thi
can thiét phdi 1am néng dong cd va thyc hién lai qud trinh ki€m tra. Man hinh xu't hién thong bdo :
= exhaust measurement values not in range, Conditioning, warm-up Motor.

Bay gid mdy sé& bit ddu d€m nguoc tir gidy 180 va ldp lai qua trinh do kiém theo ch& d6 ting toc.
1/ Gi4 tri RPM hién thi bing mau xanh trén man hinh va gid tri d6 dudc giit nguyén trong khi c6 thé.
2/ Ngay khi gid tri RPM nim trong pham vi cho phép, mdy s& dé€m ngugc 180 gidy va viéc do kiém
bit dau.

N&u sau khi d€m ngugc, cdc gidtri do khi thdi va nhiét dd diu khong nim trong gid tri cho phép,
dong cd lam néng lai. Man hinh xuAt hién thong bdo : = exhaust measurement values not in range,
conditioning in idle,release gas.

3/ P& dong cd chay. Gid tri RPM phai dugc hién thi bing mau xanh. Ngay khi RPM niim trong gi4 tri
co phép, chuong trinh s& bit dau d€m ngugc tir giay 30.
4/ Sau khi théa cdc diéu kién, qua trinh do ki€m bit dau.
Budc 3, 4 trén sé& lip di lidp lai cho dén khi nhiét dd dong co dat dugc 60°C
e N&ucéc gid tri do khi thdi lai nim ngodi pham vi cho phép, va nhiét dd diu 16n hon 60°C, man
hinh xu4t hién thdng béo :
= Exhaust values not in range, measurement completed, continue to evaluation.
Viéc do ki€m khong thanh vasé tu dong ngirng. Man hinh xui't hién két qua kiém tra.

Do kiém & toc dp cdm chiing :
Trong muc nay viéc uSc lugng khi thai hoat dong theo toc dd cAm chirng.
Céc gid trido : * CO
Céc gid tri mdc dinh :
CcO Nhiét @6 dau RPM
0-0,5% 60-110°C 450-1500 min”'

Ngay khi gid tri RPM niim trong khodng cho phép, qua trinh d€m ngugc 10 gidy bit diu va viéc
do kiém khi thdi bt dau. Trong vong hon 2 gidy ma gia tri RPM nim ngoai pham vi cho phép, viéc
d&€m ngudc sé& bat dau lai. Tai cudi qud trinh d€m ngugc, gid tri do Co dude dem so sdnh v6i pham vi
cho phép.

1/ b€ dong co chay theo RPM ting gidn
doan. RPM phai dudc hién thi bing mau
xanh trén man hinh.
Goc trdi man hinh s& hié€n thi déong ho
d€m ngugc 10 gidy.

I
' }’“y.nn

-

il Sermperasure T

khi thdi & ch&€ dd cAm chirng

Hinh 8.40 : Bo
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Gid tri CO vao cudi qué trinh d€m ngudc sé dugc so sdnh véi gid tri cho phép. Néu gid tri CO
nhé hon hay bing gi4 tri cho phép, thi viéc do kiém k&t thic va man hinh s& xuat hién k&t qua kiém
tra khi thai.

Gid tri CO trén gid tri gioi han.
e Nhiét do dau trong khodng cho phép.
N&u gi4 tri CO trén gi6i han cho phép va nhiét do dau ding thi c6 thé phai lip lai qué trinh ki€m
tra. Thong bdo sau xuat hién :
= exhaust measurement values not in range, Conditioning, warm-up Motor.
Bay gid qué trinh d€m ngugc sé thuc hién tir gidy 20 va lip lai qué trinh do ki€m theo t6c d6 cim
chirng.
1/ b€ dong co chay vdi toc dd cAm chirng. RPM phdi hién thi biing mau xanh.
2/ Ngay sau khi RPM nim trong khodng cho phép, bit diu lai qud trinh d€m ngugc 20 gidy va qud
trinh do kiém bit dau.
N&u gi4 tri CO thda, chuong trinh sé& tu ddng chuyén sang budc tiép theo.
N&u gi4 tri CO khong thda, thi viéc do kiém tu ddng ngung. Thong bdo sau xui't hién :

= exhaust measurement value not in range, Measurement is completed, continue to evaluation.
Man hinh xué't hién két qua do kiém.

e Nhiét d6 dau khong thda :
N&u gi4 tri CO trén gid tri cho phép va nhiét d6 dau nhd hon 60°C, cin phai lam néng dong cd va lip
lai qu4 trinh do ki€m. XuAt hién thdng bdo :
= exhaust measurement values not in range, Conditioning, warm-up Motor.
Bay gi qud trinh d€m ngugc dit & gidy 20 va ldp lai qud trinh kiém tra theo tdc dd cAm chirng.
1/ P& dong co chay & tdc @6 cAm chirng. RPM phai hién thi bing mau xanh.
2/ Ngay khi RPM théa, viéc d€m ngugc 20 gidy bit ddu va qud trinh do ki€m bit dau.
Qua trinh do ki€m theo t6c d6 caAm chirng c6 thé ti€n hanh cho d&n khi nhiét do dong co dat gia tri
60°C.

Két qud do :
Sau khi hoan td't qud trinh do ki€m, k&t qui tdng clia viéc kiém tra khi thdi “passed”(théa) hay
“failed” (hdng), chiing s& hi€n thi trén man hinh.

Results of the exhaust inspection
Inspecion
Mumber of gl dide

Exhaust evaluaton at rassed idle speed

e

'nnn!ﬂnjn El

U, LU

[la" TR T

Hinh 8.41 :Hién thi k&t quido khi th3i & ch& do6 cam chirng
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1/ Nhap cdc dit liéu theo chi din bén phdi man hinh

o Hubeor '
w‘- uh‘- Name of the inspector :

St dung phim <1>. Mot danh sdch cdc tén kiém tra vién md ra. Chon tén ki€m tra vién, man
hinh s& xuit hién tén da chon.

Mumber of print oube

ﬁ‘n 'ﬂm Number of print-outs :

Diing phim <2>. Mot danh sdch mé ra. Chon s& ban in ra mot, hai hay nhiéu ban.

m‘ ._‘ Comments :

Dung phim <3>. Mot hop tring m& ra & géc bén phai du6i man hinh. C6 48 15i chd sdn ¢6. Hay
ta nhap biing ban phim va két thic bing phim <ENTER>.

ﬂh\— H“& Confirm values :

Sau khi diing nit nay hay phim <4> d€ xdc nhan gid tri mu6n 1dy.Chuong trinh s& ty dong
chuyén sang man hinh k& ti€p.

Hoan thanh viéc kiém tra :
Bén dudi 12 man hinh bdo cdo hoan thanh viéc ki€m tra.

iipment

1/ Thdo dau do khi thdi ra khodi 6ng
Xa.
2/ Thdo cdm bi€n RPM ra khoi dong [ o e ol
ca.
3/ Thdo dau do nhiét do diura khéi [

A cordral:
dong ca.

LN R 7 2. A [EN ~
Viéc do kiém khi thai bay gic da = B SR il A e
hoin tﬁ’t BT : insert oll measurement stick again

Qu4 trinh thdo g8 cdc cdm bi€n va
thi€t bi hoan t4't khi man hinh hién thi
thong bdo “Removed”.

Exhaust probe remowed
control;

4/ Dung phim <F5> dé tr§ vé man

hinh chinh. RPM sensor
conirol:

Cil temperature probe | removed
cantrall

Hinh 8.42 : Hoan tit ch& d6 kiém tra
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VII1.4.3 Quy trinh do khi thai dong co diesel

Do do khéi & ché do gia tdc tr do bing thi€t bi do c6 dic tinh k§ thuat theo quy dinh cia TCVN
4638 :1998. viéc st dung cdc thi€t bi nay phai tuan theo cdc quy dinh clia cic nha san xuat thi€t bi,
trude khi do phai ki€m tra va ddm bao may hoat dong binh thudng va do chinh x4c.

* Quy trinh do :
a- Kiém tra tinh trang ctia hé thong x4, hé thong bdi tron, hé thong lam mat : Phii dat tiéu chuin
d4nh gid quy dinh ddi v6i cic hé thdng nay. Ki€m tra d6 ban do muoi khoi clia 6ng x4 va ddm bio
lam sach néu cin trudc khi do d€ khong dnh huéng dén k&t qua do va 1am bdn may do.
b- Khdi dong dong co, cho dong co chay am Ién t6i nhiét dd quy dinh : P8i v6i dong cd 1am mat bing
chit18ng — nhiét dd clia chat1dng lam mat, ddi vdi dong cd lam mat bing gié — nhiét dd clia dau boi
tron. Pong co phdi khong c6 ti€ng go la hoic rung dong ding ké. Pua xe vao vi tri do.
c- D& tay s6 & vi tri trung gian (s6 mo), bAo dam xe khong di chuyén.
d- Nhap sd liéu nhan dang xe va cdc sd liéu lién quan dé€n kiém tra — Du6i day 1a thit tr cho may DO
285.
e Nhip bién s6.
e Nhip nhiétdd dau bdi tron
e N&u do tdc dd dong cd thi nhap gii han trén va dudi (PO 16n clia khodng gidi han tir 200 dén
400 vong /phiit) clia tdc dd khong tii nhd nhat (cany chitng) va tdc dd khong tai 16n nhi't (DE
khong phainhap lai s6 liéu t6t nhat nén do lai)
e Nhap lai dng 1ay miu.
e Nhiap gia tri tiéu chufin do khéi véi xe kiém tra
e Nhap s6 lugng 6ng xa
e- Dua 6ng ldy miu khi thai dd dugc lam sach cla thi€t bi do dd khéi vao siu trong 6ng x4 dong cd
mdt doan khodng 20 cm hodc theo quy dinh clia nha sdn xuit thi€t bi do. Pudng kinh 6ng 14y mau
phai phu hgp v6i dudng kinh dng x4 theo quy dinh clia nha sdn xua't thiét bi do.
f- Cho dong co chay & s6 vong quay khong tdi nhd tr 5 d€n 6 gidy.
g- Dap hét chan ga giit n6 & vi tri nay 4 gidy sau d6 nha chan ga va dé & vi tri nay 11 gidy. Po do
khéi ngay tir khi bat dau thao tic nay.
h- Lip lai thao tdc g thém hai lAn nita
i- N&u phuong tién c¢6 nhiéu 6ng x4 phai thuc hién cdc thao tic tir (e) dén (h) cho tirng dng xa.
j- Lay k€t qua do
e K&t qui do l1a gid tri trung binh cdng clia ba 1an do theo céc thao tic (6) va (7), tri s6 chénh
1&ch gifta c4c 1an do khong dugc qua 6% HSU (HSU)
e D&i v6i phuong tién c6 nhiéu dng x4, két qua do dugc 14y theo gia tri I6n nha't.
e Inkétqua do cudi cung.

VII1.4.4 Po khi thai dong cd diesel (Thi€t bi MDO 2)
VII1.4.4.1 Céc buée chudn bi :
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1. Dit thi€t bi vao vi tri cAn do va cdp ngudn
cho thiét bi.
Cap ngudn 230 V ( dudng A) hay ngudn 12/24 V
(dudng B).

Set up basic unit
Hinh 8.43 : Cap ngudn cho thiét bi
2. K&t ndi dau do khi thdi véi thi€t bi do, va
ket chit né vio dng x4.

Connecting the emission probe
Hinh 8.44 : K&t ndi dau do vao otd
s ~ N A DN R 2
3. Ti€p theo két ndi bo di€u khién cam tay
vao thiét bi.

Hinh 8.45 : K&t ndi bo di€u khién vao
thiét bi
4. Cai dit cdm bi€n RPM. C4dm bi€n RPM phu thudc vao loai, ddi ma nha sdn xudt lip
dit trén xe. K&t ndi cAm bi€n v6i bd diéu khién cAm tay.

Theo tiéu chuin cia MAHA, cdm bién RPM 14 loai kep Piezo. Cac loai sau cling dung dudc :
e C4m bién TDC.
e C4m bi€n quang.
e KepW.
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5. P& do nhiét dd dong cd thdong qua nhiét do
diu, ta thdo que thim diu ra va thay vio
d6 12 dau do nhiét @6 dau (néu c6). Sau d6
ndi nd véi bd diéu khién cAm tay.

g
Connecting the oil temperature probe to the hand-
terminal

Hinh 8.46 : K&t ndi ddu do nhiét dd
6. Bat cong tdt chinh (A), dén bio(B) sdng
1én c6 nghia thi€t bi da dudc cip nguon.

Switch on opacimeter

Hinh 8.47 : C4p ngudn cho thiét bi
7. Cho xe nd d&n khi nhiét do6 diu hay nuéc 1am mat dat dudc nhiét dd yéu cau (budc nay
khodng cin thi€t n€u nhu ddng cd da di néng).

8. Sau khi k&t ndi bo dié\l’l khiét} cAm tay, va Deacineter
thi€t bi do da dudc cadp ngudn, man hinh U 300
trén bd diéu khi€n xudt hién cdc thong
bdo : -
e Phién bin phin mém. Dt;;aﬁm; b
e Ngb6n ngt st dung.
e S&lan st dung. Next service
) . R in ¥ months
9. Tiép d6 thong bdo dau tién vé viéc do
ki€m xudt hién. Biy gi¢ ban c6 thé chon 0ff. Dsl Emis Tects
mot trong ba chuong trinh : Start with <> 1
e Official diesel emission test. v tidd
e Diesel emission diagnostic test. DelEmisDiagnosT
* Printing progam. Start with Gk }lzr
Ding phim <CLEAR> d& lga chon, phim v =
<ENTER> dé khéi dong chuong trinh. Print. 4
Start, uith 0 Sy -
v
0ff. DsL Emis Test
Start with -{*}'\ § _
CLEA
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VII1.4.4.2 Ki€m tra chidn doan.

Thong tin chung.

Thi€t bi cho phép do ki€m toan bo lugng khi thdi mot cdch nhanh chéng, ma khong can phai
tudn thii theo sudt chu trinh kiém tra.

Kep chit dau do vao dng x4 va ti€n hanh do kiém. K&t qua cling ngay 14p tic hién thi trén man
hinh.

Bing cdch nhan phim <P>, k&t qui do c6 thé in ra lién tuc cho d&n khi két thiic qud trinh do
ki€m bing cdch nhan phim <ESC>.

Cdc budc chudn bi :
1/ C4c budc chudn bi tuong ty nhuw muc trén :
e Dit thi€t bi vao diing vi tri hoat ddng va cAp ngudn cho thiét bi.
e K&t noi dau do khi thai véi thiét bi do.
e K&t ndibo diéu kién biing cAm tay v&i thiét bi do.
e K&t ndi cdm bi€n RPM.
e K&t ndi dau do nhiét do dau.
e Batcongtic ON.

. K&t qud do chi chinh xdc khi ddng cd dat dugc nhiét dd lam viéc.

2/ Chon cdc muyc : . HfDsl EmissTest
Sau khi chon muc “Exhaust Diagnostic” bdng phim Start with O
<CLEAR> va xdc nhin bang phim <ENTER>, man hinh

xuat hién thong bio. ¢

Bay gid man hinh bit diu xuat hién thong tin do ki€m &E

(muc 3 dén 5). Eniss. Dizgnosis

Start with Gk

S

Diag9nostic
FHoEram

3/ Chon ché& @6 ki€m tra. e e
Bay gid ta chon ch& d6 ki€m tra (A hay B) tily vao hudng Test mode B G 2
din ctia nha sdn xudt. St dung phim “CLEAR” d€ chon
ch& @6 ki€m tra va xdc nhin bing phim <ENTER>. ’&Lﬂ
4/ Chon loai dau do : Select test Erobe
Dung phim <CLEAR> d€ chon dau do loai 1 (cho xe test probe 1 443
khdch) hay loai 2 (cho xe chd hang). Xdc nhin bing )
phim <ENTER>. %

Hinh 8.48 : Céc thong bio hién thi
trén man hinh
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5/ Chon cdm bi€n RPM :
Bay gid chon loai cdm bi€n RPM thich hop dé do kiém
dong co.
Dung phim <CLEAR> d€ chon mdt trong cdc cdm bién
RPM sau :

e Kep Piezo.

e Cam bi€n TDC.
e Cam bi€n quang.
e KepW.

6/ Hiéu chinh :

Bay gid dong cd tu¢ dong lam néng d&€n nhiét do lam

viéc. Man hinh xu4't hién thdng bdo :

2 N oA A~ 2,
Qud trinh kiem tra chan dodn :

Sau khi 1am néng thi€t bi, viéc do ki€m bit
dau. Ting, gidm ga d€ RPM dat dugc gid tri
yéu cau.

Trong sudt quéd trinh ban sé thdy man hinh
xuat hién cdc thong bdo :

1/ RPM hién thoi va gid tri k.

2/ RPM hién th&i va nhiét d6 dau (n€u dau do
nhiét o dau c6 két noi).

3/ RPM hién théi va nhiét do dong co.

4/ RPM hién thdi va gid tri k max.

Diing phim <CLEAR> d€ goi mot vai gid tri
xud't hién trén man hinh.

http://www.hcmute.edu.vn

Select RPM sersor
Fiezo clame <> =+

Select RFM zenszor
TDC zensor <k

Select EFM zensor
Optical pick-up <>

Select EFM zensor
Clare LI <43

é

Flease wait | |
Calibration !

Hinh 8.49 : Cdc thong bdo hién
thi trén man hinh

U ren g58 wint 4
i Baz e
5 '
2 [RPM 850 mird <
Oil tewr.  95°C
9 RPN 850 mird ¢

&jﬁﬂ: chamber 87°C
R v

S

4) |RPH
ki

ao8 mind

<+

336 mr

Hinh 8.50 : Cédc két qua hién thi trong qué

trinh do
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P& in ra gi4 tri hién hanh ta nhan phim <K>. e.g..

Céc dif liéu s& xuit hién :
e Nhiét do dau (néu c6 két ndi dau do).
e Nhiét dd dong ca.
e RPM.
e Gia tri k hién thoi.
e (Gia tri k max.
e Ché& dd ki€m tra.
e Loai dau do.

Bdt dduin :

D& in dudng cong khi thdi, nhan phim <P>. Mdy in
s& bt dau in ra cac dir liéu sau :

e Ngay.

e Gio.

e Tén va dia chi cong ty.

e Tén ch& @6 kiém tra.

e Tén diu do.

Man hinh thong bdo :”Please wait, data printing”
trong ldc dir liéu dang dudc in ra.

http://www.hcmute.edu.vn

“k

%ﬁ Diafnstin Gast

Control print-out of a diagnostic test

Hinh 8.51 : K&t qué sau khi in

g3,1194 1424

Te=t mode B
Te=t Frobe o,

.

RPM 23808 mind +

/“§L ki 208
IRPM 2586 mint 4

kg 38w
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Trong sudt qud trinh in thi€t bi s& phét ra nhing
ti€ng “bip” (khong hién thi k&t qui do cda 1an
truGce trong ban in).

Trong khi in, ta c6 thé luu lai gid tri k max bing
phim <SPACE>.

Ta c6 thé lvulai 9 gid tri max va in ra.

Khi mdt gid tri dugc luu lai thi n6é s€ khong con
hién thi trén man hinh.

N&u c6 hon 9 gi4 tri lvu lai thi nhitng gid tri dau sé
bi x64.

Vidu:

Né&u ban da luu 9 gid tri bing phim <SPACE> va
bay gid ban luu ti€p gia tri thit 10, thi gid tri th 10
s& dudc luu lai va gid tri thit nhat sé bi x6a di.

D& ngirng qud trinh in, ta nhan phim <ESC>.

Cudi cling ta nhap cdc dit liéu vé xe ding ki€m
bang ban phim :

e Biénsd xe.

e S8 khung, sudn xe.

e S8 dim (hay Km) dudng xe da di.
Sauk hi x4c nhin xong dif liéu, ta nhdn phim
<ENTER>, dit liéu bit du in ra.Thém vao d6 ban
in s& chira ra mot hing cudi d€ ngusi ki€m tra vién
ky tén x4dc nhan.
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» Co)

E o
PITA,

Diaoshic fest

2049 230035

Test mode B

et dise L

k i)
B s 12 21 37

Test Frobe no, 1

g

Hinh 8.52 :Dang céc két qui do

Regiztration no?
[ |

Uehicle chassis no?

Curtent mileage 7
[ |

Hinh 8.53 Nhap cdc dit li€u dang ky

cla xe
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. d , [N g
Bdan in chdn dodn :A : Gid chan
doan.

B : Ngay chdn dodn.

C : Tén va dia chi cong ty.

D : Ch€ do ki€m tra.

E : Loai ddu do.

F: Truc gid tri k (don vi : min']).
G : Truyc thoi gian.(xem G)

H : Truc RPM.(xem H;)

I : Nét dam biéu thi gi4 tri k.

J: Nét md biéu thi gid tri RPM.

K : Danh sdch cdc gid tri k da luu lai,

A : Bién s0 xe.
B : SO khung, sudn xe.
C : S6 dim (km) dudng da di.

D : Ndi d€ kiém tra vién ky tén xdc
nhan.

http://www.hcmute.edu.vn

P

)
Al

fi. T , St | PO
Dizgrase-lntersuchung

B — 141854 HIAG6 1T A

C T | Hogen 2@

I‘;1asc.h1nl?n bau Halderwang

87490 Halderwand
Tel 88374 973-@

F—-

Me=s=s—Mocduas A
Mess—Somcds 1 ——E

hrafische Darstel lung

ke=lart
8.5 1.2 2.1 3,7 w
el ledadad

Tl —

& @& M|
be Drebizeh] Cmin-™ 18500 —
o Coitackse (1 secsTiuv.d

o k=bert mas, 8,53 m

Mt g, 0.92 m
—ert max, 2.93 ol
-Lert max. 1.84 md

Part 2 of the diagnostic print-out
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