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THONG TIN MON HQC

1. Théng tin chung vé hoc phan

« Hoc phan: Chuyén déi b6 sung
- Sotinchi:2TC
« So tiét ly thuyét: 30

« S6 mai kiém tra: 2
2. M6 ta chung ve hoc phan

« Trang bi nhirng kién thirc sinh vién vé cac nguon phat thai trén 6 to6
« Cac phwong phap kiém soat khi thai trén déng co’ xang, déng co
diesel

« Cac tiéu chuan kiém soat khi thai ctia Viéet Nam va cac nwéc khac trén

podedgds et nueannnt
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THONG TIN MON HOC
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* [1]. Pham Minh Tuan, Khi thai déng co va 6 nhiém méi trwdng, Nha xuat
ban Khoa hoc Ky thuat, Ha N6i, 2013

5. Tai liéu tham khao

* [2]. James D. Halderman Jim Linder, “Automotive Fuel and Emissions
Control Systems,” 2011
[3]. Delphi Technologies, “Worldwide emissions standards, “ 2020

https://www.delphi.com/innovations/emissions-standards-booklets)

6. Panh gia két qua hoc tap

DPiém s6 va phwong phap danh gia

Diém qua trinh: ) )
Tham gia hoc, y thirc hoc Thi Két thuc hoc phan
d =0,5*B1 + 0,5*B2

@)
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THONG TIN MON HOC
9. N6i dung hoc phan, ké hoach giang day @

=7 A 2 A - >z mn R
O)\Phan 1. Tbng quan vé phat thai déong co’ 6 t6 )

‘(Phén 2: Codng nghé giam phat thai )

‘(Phén 3: Céc tiéu chuan thir nghiém khi théD

Q(Phén 4. Kiém tra va thi hoc phan )

pedaedidataadaganeanant
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PHAN 1: TONG QUAN VE PHAT THAI PONG CO’

1.1. Pac tinh nhién liéu @

A. Pac tinh nhién liéu xang

« Xang 1a moét hop chéat cha Hidrocacbon dwoc san xuat bang chwng cét
dau ma. Cabuahydro no mach nhanh va cacbuahydro thom nhan benzen.

Xang la chat dé bay hoi va tao ra nhiét lwong lon.

« Tinh kich nd: Tri s6 octan cla xang biéu hién tinh chdng kich nd ctia xang.
Xang co tri s6 octan cang cao thi tinh chéng kich nd cang cao. Xang co tri sb

octan cao s dung cho déng co co ti sé nén cao.

« Tinh bay hoi cao: Néu xdng bay hoi khéng thich hop thi may sé khéng phat

huy dwoc hét cdng suét, hao xang nhiéu.

podedgds et nueannnt
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PHAN 1: TONG QUAN VE PHAT THAI PONG CO’

1.1. Pac tinh nhién liéu @

B. Dac tinh nhién liéu diesel

- Nhién liéu diesel (ddi khi dwoc goi la “dau nhe”) la hop chéat cua
Hidrocacbon ma dwoc chwng cat sau xang va dau hoa ma da duwoc chung
cat ttr ddu mé & nhiét do ttr 150 dén 370 dd C.

« Chu yéu 14 cac cacbuahydro no CnH2n+2 & dang mach thang nén dé bj
phan huy & nhiét do cao.

« Tinh tw chay: Tri s6 xetan cho biét kha nang bdc chay cua nhién liéu
diesel. Tri sb cao hon, kha ndng bdc chay clia nhién liéu sé toét hon va sé cé
it tiéng g hon. Gia tri xetan nhd nhat co thé chap nhan dwoc cda nhién liéu

st dung cho déng co diesel 6 t6 cao toc la khoang 40 dén 50.

Mbi quan hé gitta Xeva O la: O =120 - Xe

podedgds et nueannnt
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PHAN 1: TONG QUAN VE PHAT THAI PONG CO’

1.2. Phan wrng chay xay ra trong déng co’ dét trong @
Eeartants | ‘
Produets
Fuel C,H,, —m
He LY Combustion

| Chamber ~ —® COz, Ha0, No, On
AN Oa +3.7T6Nq —

CyxHy +2(0n +3.76N7) =aC0y +bHyO +cNy +d0,

The temperature in an internal combustion engine can
reach over 2000 °C. Here, nitrogen and oxygen, which at
normal temperatures don’t react, combine to form
nitrogen monoxide:

TR L RTR LR LRLY

I
o

=3

== [ N> + Oz — 2NO(, J

=3

- Nitrogen monoxide reacts further forming nitrogen dioxide:
==

=3 [ 2NO() + Oz — 2NOy(, ]
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PHAN 1: TONG QUAN VE PHAT THAI PONG CO’

-
=13 . . - . Kq n . X Ly e

&a 1.2. Tac hai cua cac chat 6 nhiem trong khi xa o6 to

=2

E - CO : Monoxyde carbon la san pham khi khéng mau, khéng mui, khéng vi,
=2 :
== Sinh ra do 6 xy hoa khong hoan toan carbon trong nhién lieu trong diéu
=2

=a kién thiéu oxygéne. CO ngan can sw dich chuyén ciia héng cau trong mau
==

== |am cho céc bd phan cla co thé bj thiéu oxygéne. Nan nhan bj t&r vong khi
==

= 70% sb hdng cAu bj khéng ché (khi néng do CO trong khong khi Ion hon

N
u

- 1000ppm). O ndng dd thap hon, CO ciing c6 thé gay nguy hiém lau dai dbi

=2 vOi con nguo.

Khoa K¥ thuat O t6 & Niang luong, Truong Pai hoc Phenikaa PHENIKAA

UUUUUUUUUU



PHAN 1: TONG QUAN VE PHAT THAI PONG CO’

- ®
=13 . . - . g4 n . X D5 o

&a 1.2. Tac hai cua cac chat 6 nhiem trong khi xa o6 to

=3

E - NOx: NOx Ia ho cac oxyde nito, trong dé6 NO chiém dai bd phan. NOx
= ,

== duwoc hinh thanh do N2 tac dung voi O2 ¢ diéu kién nhiét do cao (vuwot qua
=2

=a 1100°C). Monoxyde nito khéng nguy hiém may, nhwng né la co sé dé tao
=a

=2 ra dioxyde nito. NO2 la chat khi mau hoi héng, c6 mui, khtvu giac co thé
==

== y ‘n . A A 1 ~ , - A
— 5 Phat hién khi ndng do cua nd trong khong khi dat khoang 0,12ppm. NOZ2 la
=2 ) )

= chat kho hoa tan, do dé né co thé theo dwérng hdé hap di sau vao phdi gay
=3

=3  viém va lam hady hoai cac té bao clia co quan hé hap. Nan nhan bj méat
=3

=" nga, ho, kho thé.

==

=3
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PHAN 1: TONG QUAN VE PHAT THAI PONG CO’

©

1.2. Tac hai cac chat 6 nhiém trong khi xa doi vé&i con ngwoi

- Hydocarbure: Hydrocarbure (HC) cé mat trong khi thai do qua trinh chay
khong hoan toan khi hon hop giau, hodc do hién twong chay khéng binh
thworng. Chung gay tac hai dén sirc khée con nguwdi chi yéu la do céac
hydrocarbure thom. T lau nguwdi ta da xac dinh dwoc vai trd cua benzen
trong can bénh ung thw mau (leucémie) khi ndng dd cta né Ién hon 40ppm
hodc gay rdi loan hé than kinh khi néng dé Ién hon 1g/m3, déi khi né la

nguyé&n nhan gay cac bénh vé gan.

podedgds et nueannnt
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PHAN 1: TONG QUAN VE PHAT THAI PONG CO’

™

1.2. Tac hai cac chat 6 nhiém trong khi xa doi vé&i con ngwoi

- S0O2: Oxyde Iwu huynh la mét chat hau nwdce, vi vay né rat dé hoa tan
vao nwdc mii, bi oxy héa thanh H2SO4 va mudi amonium roi di theo

dwong hd hap vao sau trong phoi.

- PM: B6 hong 14 chat 6 nhiém dac biét quan trong trong khi xa déng co
Diesel. N6 ton tai dwdi dang nhirng hat ran c6 dwéorng kinh trung binh
khoang 0,3mm nén rat dé xam nhap sau vao phdi. Sy nguy hiém cla
bd héng, ngoai viéc gay tré ngai cho co’ quan hé hap nhw bat ki mot tap

chat co hoc nao khac cé mét trong khdng khi.

podedgds et nueannnt
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FHAAN 4. QUY UINN, quarl ly va Ret nop NVvAn

@

1.2. Tac hai cac chat 6 nhiém trong khi xa doi vé&i con ngwoi

- S0O2: Oxyde Iwu huynh la mét chat hau nwdce, vi vay né rat dé hoa tan
vao nwdc mii, bi oxy héa thanh H2SO4 va mudi amonium roi di theo

dwong hd hap vao sau trong phoi.

- PM: B6 hong 14 chat 6 nhiém dac biét quan trong trong khi xa déng co
Diesel. N6 ton tai dwdi dang nhirng hat ran c6 dwéorng kinh trung binh
khoang 0,3mm nén rat dé xam nhap sau vao phdi. Sy nguy hiém cla
bd héng, ngoai viéc gay tré ngai cho co’ quan hé hap nhw bat ki mot tap

chat co hoc nao khac cé mét trong khdng khi.

podedgds et nueannnt
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PHAN 1: TONG QUAN VE PHAT THAI DONG CO
=2 ” . , Ky . R , > K= y = A s ~
- 1.2. Tac hai cac chat 6 nhiem trong khi xa doi v&i moi trwo’ng@
- Gay ra hiéu &rng nha kinh Trong s6 nhirng chat khi gay hiéu (rng nha

kinh, ngwdi ta quan tdm dén khi carbonic CO2 vi n6d 1a thanh phan

TRTELY

chinh trong san pham chay cla nhién liéu c6 chra thanh phan carbon.

Natural Human Enhanced
Greenhouse Effect Greenhouse Effect

More heat escapes

Less heat escapes
into space’ ra into spacep

. J
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PHAN 1: TONG QUAN VE PHAT THAI PONG CO’
1.2. Tac hai cac chat 6 nhiém trong khi xa doi véi méi trwc‘yng@
- Anh hwéng dén hé sinh thai:

Sw gia tang cua NOx, dac biét la protoxyde nito N20O c6 nguy co lam gia
tang sw hly hoai I6p ozone & thwong tang khi quyén, I1&p khi can thiét dé
loc tia cwe tim phat xa tir mat troi. Tia cwe tim gay ung thw da va gay dot

bién sinh hoc, dac biét Ia ddt bién sinh ra cac vi trung cé kha nang lam lay

TR TTLLRLEL

lan cac bénh la dan t&i hiy hoai sy sdng clia moi sinh vat trén trai dat gidng

!

nhw diéu kién hién nay trén Sao Hdéa. Mat khac, cac chat khi cé tinh acide

N
u

==a nhhw SO2, NO2, bi oxy hdéa thanh acide sulfuric, acide nitric hoa tan trong
=5 Mmua, trong tuyét, trong swong mu... lam hdy hoai thdm thwc vat trén mat

dat (mwa acide) va gay an mon cac cong trinh kim loai.
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PHAN 2: CONG NGHE GIAM PHAT THAI
2.1. Cac céng nghé giam phat thai @

« Catalytic Converters

- Particulate Filters

* Thermal Management Strategies

* Engine/Fuel Management

» Evaporative Emission Controls
 Enhanced Combustion Technologies
* Crankcase Emission Controls

» Alternative Fuels

peeaedidataadataneanant
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PHAN 2: CONG NGHE GIAM PHAT THAI

2.1. Cac céng nghé giam phat thai @
The combustion system, and the emission aftertreatment system:

» Catalytic Converters

* Particulate Filters

* Thermal Management Strategies

* Engine/Fuel Management

» Evaporative Emission Controls

 Enhanced Combustion Technologies

* Crankcase Emission Controls

» Alternative Fuels

peeaedidataadataneanant
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PHAN 2: CONG NGHE GIAM PHAT THAI

2.1.1. Céng nghé thiét ké dong co dé giam phat thai @

A. Diesel Engine
= Fuel injection: Injection timing, injection pressure, multiple injections

» Exhaust gas recirculation (EGR)
* Intake boosting
* Intake temperature management

« Combustion chamber design

podedgds et nueannnt
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PHAN 2: CONG NGHE GIAM PHAT THAI

2.1.1. Céng nghé thiét ké dong co dé giam phat thai

B. Positive Ignition (Sl) Engines
= Fuel injection: Injection timing, injection pressure, multiple injections

» Exhaust gas recirculation (EGR)
* Intake boosting

* Lean burn

« Combustion chamber design

» VVariable valve actuation

podedgds et nueannnt
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PHAN 2: CONG NGHE GIAM PHAT THAI

2.1.2. Cong nghé lién quan xtr ly khi thai

Technology

Emission Impact

Compression Ignition (Diesel) Engines

Diesel oxidation catalyst (DOC)

High reduction of HC/CO emissions, small to moderate PM
conversion. The oxidation of NO to NO, enhances the performance
of SCR/DPF systems.

Particle oxidation catalysts

Up to ~50% PM emission reduction

Diesel particulate filters (DPF)

0%+ PM emission reduction

Urea-5CR catalysts

0%+ NOx reduction

NOx adsorber catalysts

Up to ~70-90% NOx reduction, depends on the drive cycle

Lean NOx catalysts (HC-5CR)

MOx reduction potential of ~10-20% in passive systems, up to 50%
in active systems

Positive Ignition (S1) Engines

Oxidation catalyst (OC)

0%+ HC and CO emission reduction

Three-way catalyst (TWC)

0%+ MOx, HC and CO emission reduction

NOx adsorber catalysts

~70-90% NOX reduction

Gasoline particulate filters (GPF)

~90% PN emission reduction

ool | /)
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PHAN 2: CONG NGHE GIAM PHAT THAI

2.1.3. Coéng nghé lién quan té&i diéu khién, chuan doan va

hé truyén dong

Technology Emission Impact
Hybridization Primarily to reduce fuel consumption
Diagnostics OBD ensures long term emissions compliance.
Controls Electronic controls ensure accurate control of numerous

emissions and powertrain control components can be
maintained over the life of the vehicle. Variations in
ambient conditions, system integration and system aging
effects can be accommodated.

peeaedidataadataneanant
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PHAN 3: CAC TIEU CHUAN THU NGHIEM KHi THAI

=a 3.1. Cac loai tiéu chuan khi thai @
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Tiéu chuan thir nghiém céng nhan kiéu:
- Tiéu chuan Euro I-VI

- Tiéu chuan khi thai cia My

Tiéu chuan khi thai caa Nhat

- Tiéu chuan thir nghiém khi thai ctia cac nwéc khac

I N T
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PHAN 3: CAC TIEU CHUAN THU NGHIEM KHi THAI

=a 3.1. Cac loai tiéu chuan khi thai

ﬂ x - A R y =u b b

== Bao gom tiéu chuan cho xe m¢&i va xe dang lwu hanh

=7

=12 3 .

=3 Global Emission Standards

- This analysis displays the allowable limits for vehicle exhaust emission elements.
As human activity increases, local air degrades. However, as economies become

=3 affluent, people can afford automobiles with sophisticated pollution control

=3 l‘éfo”"-Omé’)M Gas Diesel = Common tailpipe emissions

== Standard HC NOx Cco PM HC NOx co from burning fossil fuelsin

e = internal combustion engines

=2 Euro 3. [ = m © E consist of chemical

-3 Euro 4 I 1] = E | compounds of particulate
Euro 5 H =, matter (PM), NOx, SO,, CO

— = Euro 6 | [ | & lead.

— lapan '00 & '02 1 5 = = : Lead & PM are the

- Japan '05 | = [ | B elements of highest

p—==~ | Japan '09 | = [ | = concern regarding the

—_ Japan '09 with WLTC | = ! [ ] = improvement in human

- LEVI e . health.

=3 | . | = Lead can cause problems
LEV I = : = with the central nervous

- l- — I_—l o ol e

S B A8 | — l — Iroditi?ritlgr}he hth;wancau ing
Ter I, Bi — | . Ao e, Covli

:ﬂ l — irritation and, possibly,

- I. = i '. -_l respiratory disease.

-:‘L—-g Anubhav Dhiman | Linkedin | Octaber, 2015 Saute M5

D = |

. J
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PHAN 3: CAC TIEU CHUAN THU NGHIEM KHi THAI

=a 3.2. Tieu chuan khi thai Euro

1995 2000 2005 2010 2015 2020 2025

A Y Y v Y A Y

oy [ [ | [ [ 0 | ] | (NN [N [ Y N [ (Y Y (N I

Hong Kong I I N N I N 1 o o e ) [N N (N [N N (N (N N

South Korea AN N N (N Y (N (N [N Y (N [ I
China ® AN N N Oy o

China &d A N N I (NN (N (N N (N N N (N A I

Singapore ' | N N (NN N I (N (N N N (N N (N Y N [ N (N I I O
Singapore ' | I N -

India N (N N N N N U o o
India® I I N N O I I |
Thailancl I N N N U N 00 0 (o o o o
Malaysia NN N N N N N N N N N I
Philippines I I N I I I
Vietnam I I I ] I | I
Indonesia NN N N N N A O O N N B
Bangladesh? L rrrrrrrrr ettt
Bangladesh™ (NN [N N N N N (N [N [N N N [N N N N
Pakistan NN I N N T N N N N N I O I I I
Sri Lanka N N (N N N N (N Y (N N Y Y Y Y N I
Nepal N (N N N N N N N N N N N N N N N N

I Euro1l B Euro2 [ Euro3 Eurc4 B Euro5 HM Euro6 No data

et ddaeaeaeaenian
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PHAN 3: CAC TIEU CHUAN TH( NGHIEM KHIi THAI

E”l

= 1

= 1

= EUROPEAN EMISSIONS STANDARDS

T

. TOWARDS THE EURO 7

=7

= 3

- I 1993 1997 2001

- EURO 1 EURO 2 EURO 3

— == The catalytic converter Different limitations The obligation to install

- and electronic fuel are introduced for OBD, On Board Diagnostic,
injection become petrol and diesel an emissions monitoring

- mandatory for new engines system, comes into force for

— | registrations petrol engines (in 2004 for

diesel engines)

=3

=32

- . 2006 2008 2014

— EURO 4 EURO 6

. Even more restrictive . .

— = Festrictions are Stricter homologation and

- | approved which give test proc:?dureg (WLTP +

— way to the diffusion of RDE); particulate filter also

— N e e e e for petrol cars and SCR for

BN diesel cars to reduce Nox

= = -

The European Commission is working on one 2021
== new standard proposal that should be
=F 3 presented by the end of 2021 ... What will change? E U RO 7

U
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PHAN 3: CAC TIEU CHUAN THU NGHIEM KHi THAI
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pdedgiadauadatanennan

. J
Khoa K¥ thuat O t6 & Nang luong, Truong Pai hoc Phenikaa pm&ﬁlxu

UUUUUUUUUU




PHAN 3: CAC TIEU CHUAN THU NGHIEM KHi THAI

29

3.2. Tiéu chuan khi thai Euro

European emission standards for passenger cars (Category M)*, g/lkm

peaedidaeaadaganeanan

Khoa Ky thuat Ot & Nang luong, Truong Pai hoc Phenikaa

Tier Date (type approval) | Date (first registration) CO THC | VOC | NO, HC+NO, P PN [#km]

Diesel

Euro 11 July 1992 January 1993 272(3.16) |- - 0.97(1.13)| 0.14(0.18) | -

Euro 2 January 1996 January 1997 1.0 - - 0.7 0.08 -

Euro 3 January 2000 January 2001 0.66 - - 0.50 0.56 0.05 -

Euro 4 January 2005 January 2006 0.50 - - 0.25 0.30 0.025 -

Euro 5a September 2009 January 2011 0.50 - - 0.180 | 0.230 0.005 -

Euro 5b September 2011 January 2013 0.50 - - 0.180 0.230 0.0045 6=10"
Euro 6b September 2014 September 2015 0.50 - - 0080 |0170 0.0045 6 =10"
Euro 6c September 2018 0.50 - - 0.080 | 0170 0.0045 6=10"
Euro 6d-Temp September 2017 September 2019 0.50 - - 0080 |0170 0.0045 6 =10
Euro &d January 2020 January 2021 0.50 - - 0.080 0.170 0.0045 6 =10

PHENIKAA
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PHAN 3: CAC TIEU CHUAN THU NGHIEM KHi THAI

=3a 3.2. Tiéu chuan khi thai Euro

Petrol (Gasoline)

Euro 11 July 1992 January 1993 272(3.16) |- - - 097 (1.13) | - -

Euro 2 January 1996 January 1997 22 - - - 05 - -

Euro 3 January 2000 January 2001 23 0.20 |- 015 - - -

Euro 4 January 2005 January 2006 1.0 010 | - 0.08 - - -

Euro 5a September 2009 January 2011 1.0 010 | 0.068 | 0.060 - 0.005" -

Euro 5b September 2011 January 2013 1.0 010 | 0.068 | 0.060 - 0.0045= | -

Euro 6b September 2014 September 2015 1.0 0.10 | 0.068 | 0.060 - 0.0045** | 6 <1011
Euro 6c - September 2018 1.0 0.10 | 0.068 | 0.060 - 0.0045** |6 x10"
Euro &6d-Temp September 2017 September 2019 1.0 010 | 0.068 | 0.060 - 0.0045= | 6=10"
Euro &d January 2020 January 2021 1.0 0.10 | 0.068 | 0.060 - 0.0045** |6 x10"
Petrol (gasoline) and diesel

Euro 7% proposed) | 20251 20250211 0.1to 03021 0.0300=21

* Before Euro 5, passenger vehicles > 2500 kg were type approved as light commercial vehicles N, Class |
** Applies only to vehicles with direct injection engines

*** & = 10'%/km within first three years from Euro 6b effective dates

T Values in parentheses are conformity of production (COP) limits

pHdsdedddaeaeaeaenan
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PHAN 3: CAC TIEU CHUAN THU NGHIEM KHi THAI

=a 3.2. Tieu chuan khi thai Euro
=3

=3

= T E C EE
=2

=7

- - CO (g/km)

z HC (g/km) 3.0 i 0.3 D7 0.10
==

= NOx (g/km) 0.3 0.3 0.15 0.09 0.06
=32

== PM (g/km) - - - — 0.0045
=

. SHED* test - - - Yes Yes
==

- On-board — - - Yes Yes
e diagnostics (OBD1) (OBD2)
=3

=+ Durability - - - 20,000km Lifetime
— |

*a
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PHAN 4: KIEM TRA VA THI HOC PHAN

Tén hoc phan: Kiém soat khi thai phwong tién
(Sé tin chi: 2)
Thi ngay 23 thang 9 nim 2021
Thoi gian lam bai: 60 phit (Khéng ké thoi gian phdt dé)

pé sb 01

Céu 1 (5 diém)

™ " . ¥ ‘{ A I:l ‘ "‘I A A .‘:‘ ﬁ"‘ !1 ¥ + '\I
Néu tac hai cac chat 6 nhiém trong khi thai cua déng co dot trong doi voi suc khoe con nguoi

Chu 2 (5 diém)

Trinh bay bién phap giam phat thai trén déng co diesel ngay tu nguén

podedgds et nueannnt
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PHAN 4: KIEM TRA VA THI HOC PHAN

Tén hoc phin: Kiém soat khi thii phwong tién
(Sé tin chi: 2)
Thi ngay 24 thang 9 nam 2021
Thoi gian lam bai: 90 phut (Khéng ké thei gian phdat d@é)

Dé s6 01

Ciu 1 (2 diém)

Néu tac hai cac chéit 6 nhiém trong khi thai ctia dong co ddt trong ddi véi méi treong.

Ciu 2 (3 diém)

Trinh bay nguyén 1y lam viéc va cau tao ctia b xi Iy xtic tac 3 thanh phan (three-way catalyst) |

trén 6 t6 sit dung nhién liéu xang.

Ciu 3 (4 diém)

Trinh bay chu trinh thit nghiém ECER40 cho xe mé t6. So sanh tiéu chuan khi thai d6i Euro II va
Euro III cho xe mé t6 (chi so sanh danh gia giéi han cac thanh phan phat thai).

podedgds et nueannnt
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