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I. TONG QUAN DPE TAI

1. Piit van dé
> O nhiém méi trudng & mic béo dong
> 70-90% 6 nhiém khong khi do hoat dong giao théng gay ra

> C&c chat thai doc hai tir phuong tién giao thong: CO, HC, NO,,...co
nong do vuot qua mic quy dinh




I. TONG QUAN PE TAI

1. Pit van dé

> C4c tiéu chuan vé khi thai tir c4c phuong tién ngay cang duoc that chat

> Tur 01/01/2018 Viét Nam sé& ap dung tiéu chuan Euro IV dbi véi cac xe
lap rap méi va nhap khau

Gia tri gidi han khi thai Z. , L an . e
cita timg chat khi va hat Khoi luong cac chat doc hai trong khi thai (g/kW.h)
Carbon Monoxide | Hydrocarbons Nitrogen Oxide Particulate Matter
(CO) (HC) (NOx) (P-M)
EURO II 4 1.1 7 0.15
EURO IV 1.5 0.46 3.5 0.02

Ngudn: Theo quy dinh Quy chuan Viét Nam tiéu chuan khi thai mac 2 va muc 4 ctia Bo Giao thong van tai




I. TONG QUAN DE TAI

2. Céc bién phap giam 6 nhiém khi khi thai tir PCDT

> T6i wu hda dong co

v' Kiém soat ty s6 A, luan hoi khi xa ...
» Xur ly khi thai dong co

v' B0 x(c tac ba thanh phan, hd tro phan tng trén dudng thai ...
> Dung nhién li¢u thay thé

v’ Ethanol, CNG, LPG, H, ...




I. TONG QUAN PE TAI

3. Nhién liéu xiing pha con

> Nhién liéu 16ng, sir dung ethanol nhu mot loai phu gia pha tron vao
xang khoang voi cac ti 1€ khac nhau

> Thanh phan ethanol trong xing pha con ¢6 ngudn gbc hitu co (thuc vat,
ché pham ndng nghiép)=> Tinh than thién véi Moi trudng hon so véi

xang truyén thong

> Tiém nang 16n, dang dugc dau tu phét trién
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Bang tinh chat nhién liéu xiing pha con

STT Tinh chat Nhién liéu

EO E10 E20
1 Trong luong riéng (kg/l) tai 15,5°C 0,7575 0,7608 0,7645
2 Chi s6 Octan 95,4 98,1 110,07
3 Ham lugng luu huynh (wt%) 0,0061 0,0055 0,0049
4 Ham lugng chét keo rtra troi (mg/100ml) 0,2 0,2 0,6
5 Ham lugng chat keo khong rira troi (mg/100ml) 18,8 17,4 15,0
6 Ham luong chi (g/1) <0,0025 <0,0025 <0,0025
7 Nhiét d6 chung cat (°C) 35,5 37,8 36,7
8 10% thé tich 54,5 54,8 52,8
9 50% thé tich 94,4 72,4 70,3
10 90% thé tich 167,3 159,3 163
11 Nhiét tri (cal/g) 10176 9511 9316
12 Cacbon (wt%) 86,6 86,7 87,6
13 Hydro (wt%) 13,3 13,9 12,3
14 Ham lugng can (vol%) 1,7 15 15
15 Maiu sic Xanh l4 Hong nhat = Hong dam




I. TONG QUAN PE TAI

3. Nghién ciru sir dung nhién liéu xiing pha con

A

A

Trén thé gidi va tai Viét Nam da c6 nhiéu cong trinh nghién cau
vé tinh nang kinh té, k§ thuat va phat thai cua dong co khi str
dung nhién liéu xing pha con. C4c nghién ctru chi ra viéc str dung
nhién liéu xing pha con ¢d nhiéu vu diém va la giai phap hiéu qua

Tuy nhién tai Viét Nam van chua c6 nhitng nghién ctru cu thé vé
hiéu qua xu ly khi thai ctia b xuc tac ba thanh phan trén dong co
str dung nhién li¢u xang pha con E10 va E20




I. TONG QUAN DE TAI

4. Muc tiéu ciia dé tai

>

>

Xay dung thanh céng md hinh mé phong BXT ba thanh phan

M6 phong hiéu qua xir Iy khi thai caa bo xuc tac ba thanh phan trén dong co

phun xang dién tir khi str dung cac loai nhién liéu EO-E20

Panh gia két qua mo phong, dua ra co so dé ¢ cac bién phap nang cao hicu
qua ctia BXT ba thanh phan trén dong co phun xing dién tr khi st dung

nhién liéu xang pha con




11. XAY DUNG MO HINH MO PHONG

1. Céu tao bd xUc tac ba thanh phan

— =

1. Vo; 2. LOi; 3. Lop dém; 4. Lop vdt liéu trung gian; 5. Lop xuc tac.
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2. Nguyén ly hoat ctia dong bo xUc tac

COHC NOD,
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3. Co sé ly thuyét mo phéng

> Co so 1y thuyét vé phan tmg xtic tac dién ra trong bd xtc tac

[ L

CONVERSION (%)
POTENTIAL
ENERGY 907
Eyc, no catalyst Sl
701 HOMOGENEOUS
604 REACTION
50 4
CATALYTIC
0, 401 REACTION
i--- 301
AH reaction  Ec» catalyst 201 _,
0, 104 /< LIGHTOFF i LIGHTOFF
(20000 Dy — : < TEMPERATURE /i TEMPERATURE
o 100 200 300 400 500 60D 700 800 900
TEMPERATURE (°C)

REACTION COORDINATE

» Cac co so ly thuyét vé cac phan irng xuc tac, toc do phan ing, dac diém
truyén nhi€t va cac co so tinh toan phuc vu mé phong dugc dua trén co s¢
cua phan mém AVL Boost @
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4. X4y dung mé hinh va nhép dir liéu cho cac phan tir

M4 hinh mé phéng bd xiic tac ba thanh phan

ATEA CATH ATEZ

| qE 2 |

Cac phan tir cia mo6 hinh

STT Phan tir S6 hrong
1 Diéu kién bién ATB 1 1
2 B xir 1y xuc tac CAT1 1
3 Diéu kién bién ATB 2 1
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4. Xay dung mé hinh va nhép dir liéu cho cac phan tir

Dir liéu diéu khién chung

STT Thong so Thanh phan Gia tri Don vi
1 Thoi diém bat dau 0 S
2 Thoi diém két thic 1200 S
3 Budc thot gian 40 S
Thanh phan khi thai dau
4 Vo BXT CO, C;H,, NO, CO,, H,0, 0,, N,
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4. Xay dung mé hinh va nhép dir liéu cho cac phin tir

Diéu kién bién

STT Piéu kién bién Théng sb Gia tri Don vi
Nhiét do 790 K
Luu luong khi thai 6 o/s
Néng do6 CO 10072 ppm
Nong do CzHs 744 ppm
1 ATB 1 Nong d6 NO 6576 ppm
Néng d6 CO, 137210 ppm
Ndng d6 H,0 92000 ppm
Néng do O, 4685 ppm
Nong do N, 748714 ppm
2 ATB 2 1 Bar

Ap suit
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4. Xay dung mé hinh va nhép dir liéu cho cac phan tir

Thong s6 Kk thuit b xic tac ba thanh phan

STT Théng s6 Giatri | Ponvi STT Théng s6 Giatri  Ponvi

1 Thé tich BXT 0.2 | 10 Do day 16p vo 0.001 m

2 Chiéu dai khbi BXT 0.1 m 11 Do day 16p cach nhiét 0.01 m

3 Mat do 15 (cell) 200 cpsi 12 D¢ dan nhiét ctia 16p vo 40  |W/(m.K)
4 Tong thé tich phan rong cia cac 1 (cell)  0.16 | 13 Do dan nhiét cia 16p cach nhiét 03 W/(mK)
5 Do day thanh khéi xtic tac 1.80E-04 m 14 Nhiét d6 méi truong 298 K

6 Do day 16p washcoat 1.30E-05 m 15 Kim loai quy st dung Pt, Rh

7 Khéi luong riéng BXT 1700 kg/m?® 16 | Khbi luong kim loai quy Pt, Rhstrdung | 0.14 g

8 Nhiét dung riéng 1200 J(kg.K) 17 Ti 1& vé s6 mol Pt/Rh 5.0:1.0

9 Heé s truyén nhiét bén ngoai 30 W/m2K | 18 Khéi lwong kim loai Ce st dung 0.71 g
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5. Thiép 14p co ché phén vng

STT Thong so Thongso  Gia tri Don vi
1 Mat d6 16p washcoat 1000 kg/m?®
2 Mat @6 kim loai Ce 0.0001 mol/m?
3 Mat d6 kim loai Pt 1.30E-05 | mol/m?
4 Mat d kim loai Rh 2.60E-06 = mol/m?
_ K 5000 kmol.m?.s
> 208,05 + 0, = 4Ce0; E 18400 J/mol
_ K 5200 kmol.m?.s
6 2Ce0, + CO = Cey03 + COy E 18300 3/mol
_ K 5300 kmol.m?.s
7 12Ce0, + C3Hg = 6Ce,03 + 3CO + 3H,0 e 18500 ol
_ K 100000 | kmol.m?.s
8 2Rh + 0, = 2RhO E 16000 3/mol
_ K 400000 | kmol.m?s
9 2Rh + 2NO = 2RhO + N, e 15900 ol
_ K 240000 | kmol.m?s
10 RhO + CO = Rh + CO, e 15640 ol
_ K 130000 | kmol.m?.s
11 2Pt + O, = 2PtO e 15670 ol
_ K 150000 | kmol.m?.s
12 PtO + CO = Pt + CO, e 15650 ol
_ K 650000 | kmol.m?.s
13 9PtO + C3Hg = 9Pt + 3CO, + 3H,0 E 15890 3/mol




1. XAY DUNG MO HINH MO PHONG
6. Chay mo hinh

Man hinh qua trinh chay mo6 phong

i¥] Task information ol |

« « ik v [BSIOR » » MohinhTWC_23_4 » MohinhTWC_28_4 2017-05-09 15:43:01 » Case Set1 » Case1 » Afterireatment Analysis

»o»
Status completed Queue time 2017-05-09 15:43:39

Status message Successful finish Start time 2017-05-09 15:43:.45

ProcessiGrid ID 3520 Finish time 2017-05-09 15:44:09

CPU Time

Life time 24 sec

rt‘,[?z_-ﬂQSearchl

[ Ignore case J I

CQUILTU GIME [UL G GOLGUIBGLUL: +rsssrrssssresssssesssrns D C Ty -
Required time for writing the ocutputfile: .....evueiivnnanas 0.017 min |
Bequired total CiMe: ....eeeessensssssasssassssannsasnannnnn 0.050 min

Successful finish for MohinhIWC 28 4.atm

Results unpacking started.
Results unpacking completed.
Results tree generation started.
Results tree generation completed.
Tue, 09 May 2017 15:44:08

BOOST Python job completed.

W Scroll to bottom

= =
'k F\Iterl
| Time stamp Type Message
2017-05-09 15:43:52 €3] Checking license
2017-05-09 15:43:52 D Reading input
2017-05-09 15:43:53 D Starting calculation
2017-05-09 15:43:53 1)) aftertreatment
2017-05-09 15:43:55 €3] Writing results
2017-05-09 15:43:56 €3] Successful finish




111. HIEU CHUAN MO HINH MO PHONG

» DPam bao tinh chinh xac va do tin cay caa md hinh mo
phong

> Sai s6 trung binh gitra két qua md phong va két qua thuc
nghiem < 5%

> Co s dé thuc hién cdc md phong danh gia hiéu qua xu ly
khi thai CO, HC, NO, theo yéu cau cua bai toan




111. HIEU CHUAN MO HINH MO PHONG

1. Quy trinh hiéu chuan
Bude 1: Lya chon ché d6 hiéu chuan mé hinh: Xe hoat dong ¢ 50% tai

Buoc 2: Thuc nghi€ém 6 ché dd hiéu chuan trong 2 truong hop. Xe thu
nghiém c0 lap BXT va khong lap BXT

Bude 3: Thuc nghiém & cac ché do tai trong va toc do khéac theo ndi dung
mO phong danh gia trong truong hop xe thir nghiém khong lap BXT

Burde 4: M0 phong hiéu qua xir Iy khi thai caa BXT tai ché d6 hiéu chuan
Bude 5: So sanh két qua thuc nghiém va mo phong tai ché do hiéu chuan.

Hiéu chuan mé hinh, dua sai 1éch gitta két qua mé phong va thuc nghiém vé
murc dudi 5%
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2. Thwe nghiém hiéu chuan mé hinh

Bang thwr khi thai xe may CD 20”

Miu xe thir nghiém Piaggio Liberty 150 Méu BXT thir nghiém Emitec

@
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2. Thue nghiém hiéu chuan mé hinh

Thong s6 k¥ thuit miu xe thir nghiém Piaggio Lyberty 150

STT Thong so Gia tri
1 Mau xe Piaggio Liberty 150
2 Kiéu dong co 1 xy lanh, 4 ky
3 Dung tich xy lanh 154.8 cm?
4 b kinh x H.trinh 58 x 58.6
5 Ti s0 nén 10.5:1
6 Cong suét toi da 9.7 kw/7750 v/ph
7 M6&-men cuc dai 13 Nm/6500 v/ph
8 Hé thong NL Phun xang di¢n tu
9 Go6c danh Itra sém Diéu khién bsi ECU
10 Co céu PPK Xupap treo, 2 nap, 1 xa
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2. Thue nghiém hiéu chuan mé hinh

Thong s6 k¥ thuit b xiic tac Emitec

STT Thong so Gia tri Pon vi

1 Thé tich BXT 0.2 |

2 Chiéu dai khoi Monolith 0.1 m

3 Mat do 16 200 cpsi
4 Khéi luong riéng BXT 1700 kg/m3
5 Do day 16p vo 0.001 m

6 Téng thé tich cua cac khbi cell 0.157 I

7 Kim loai quy st dung Pt, Rh

8 Khéi lugng Pt+Rh st dung 0.14 g

9 Ti 1é vé s6 mol Pt/Rh 5.0:1.0
10 Khéi luong kim loai Ce sir dung 0.71 g
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2. Thue nghiém hiéu chuan mé hinh

Ché d0 tai trong va toc d do thir nghiém

STT Théng s6 Gia tri

1 Tai trong (%Tai) 25% 50% 75% 100%
20 30 40 40
30 40 50 50

, 40 50 60 60

2 Toe d6 xe (km/h)
50 60 70 70
60 70 80 80
70

Cac thong so do thir nghiém trén dong co va b xuc tac
STT = Thongsd | Nong dd khi thai Nhiét do HésoA | Congsuat | Luwong tiéu
CO, HC, NOx trwoc BXT hao nhién li¢u
1 Pon vi ppm °C kW g/ph
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3. Két qua thwe nghiém lam co sé hiéu chuan mé hinh

Tai P €O (pcé)cr)n) HC ([:Fl)?n) NOX NO)E (ppm) Nthrlli:i’(ci ’ Cong suat tilélquf:letlgo
trong | 10¢d0 c%pEQ)T khong c%pg@T khong C%pg;r‘()T kh;')"(cho BXT A (KW) NL
c6 BXT c6 BXT (°C) (9/ph)
30 | 10376 = 4093 & 837 | 508 | 6171 @ 1157 | 511 | 0.9986 3.945 2232
40 | 10374 4031 @ 799 | 470 | 6396 | 1218 | 514 | 0.9980 3.913 23.42
EO | 50% | 50 | 10072 | 3658 | 744 | 436 | 6576 = 1366 | 517 | 0.9989 3.978 23.92
60 | 9809 @ 3533 | 756 | 420 | 6740 @ 1479 | 520 | 0.9989 3.952 24.42
70 | 9612 | 3232 | 691 | 383 | 6916 = 1537 | 525 | 0.9993 4.030 25,08
30 | 10029 = 3926 = 851 | 507 | 6384 | 1208 | 518 & 10384 3.921 2331
40 | 10008 3704 = 821 | 475 | 6516 | 1453 | 522 | 1.0385 3.896 24.58
E10 | 50% & 50 | 9788 | 3486 @ 763 | 433 | 6722 = 1616 | 524 | 10375 3.983 25,32
60 | 9678 3371 | 773 | 433 | 6972 @ 1750 | 527 | 10392 3.973 25.92
70 | 9383 | 2828 | 714 | 387 | 7158 @ 1973 | 530 & 10393 4.039 27.11
30 | 9863 | 3978 | 792 | 465 | 6484 @ 1428 | 523 | 10792 3.916 23.32
40 | 9877 | 3746 | 756 | 432 | 6715 | 1506 | 525 | 1.0828 3.886 24.27
E20 | 50% | 50 | 9590 & 3476 = 719 | 408 | 6902 = 1915 | 528 | 1.0822 3.999 2523
60 | 9474 @ 3217 716 | 406 | 7077 = 1977 | 530 | 10812 3.993 25,89
70 | 9139 | 3011 = 647 | 349 | 7228 = 2047 | 531 | 10832 4.045 26.32
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4. M6 phéng va thwe hién hiéu chuin mé hinh

> MO phong hiéu suat xur ly khi thai ctia b XUc tac tai ché do hiéu chuan véi dir
liéu dau vao co duoc tur thuc nghiém => CO két qua m6 phong hiéu suat xur ly
CO, HC, NO, so bd

> S0 sanh két qua hiéu suat md phong véi két qua hiéu suat thuc nghiém (Tinh
toan duoc tir két qua thuc nghiém trong 2 trudng hop thir nghiém xe cé lap bo
xuc tac va khdng lap bo xUc tac). Néu sai sb gitra md phong va thuc nghiém
> 5% =) Thyc hién hi¢u chuan

» Viéc hiéu chuan duoc thuc hién bﬁng cach hiéu chinh tham sd toc do phan ung
K, va niang lugng hoat hda E. Hiéu chinh K, E = hiéu chinh toc d6 phan Gng =
hiéu chinh hiéu suét xir ly CO, HC, NO,
Co so: —E
r=K.eR_-T.yA 2B

» Két thic viéc hiéu chuan khi sai s6 <5%

> Thé hién trén so do quy trinh @
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5. Két qua hiéu chuan mé hinh

Sai 1éch (%)
E0 E10 E20
Tai | 10¢90 | 6 lgc| No, | co |HC| NO, | CcO | HC| NO
(km/h) x . x
30 44031] 11 |-27]-19] 13 |[-13]-30]| 02
40 13 [-34] -10 |-15]-24| 01 |-12]-27| -14
50% 50 09[-31] -11 |-05[-19] 20 |-10]|-30]| -12
60 25 | 43| <09 | 14 [-17| 20 | 15 |48 -17
70 41 | 40| 25 | 12 33| <17 | 16 |-24] 22

Bdng sai léch gid tri trung binh két qud mé phéng so véi thuc nghiém
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5. Két qua hiéu chuan mé hinh
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5. Két qua hiéu chuan mé hinh

Phén triin sai léch (%)
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V. MO PHONG VA PANH GIA KET QUA

» Panh gia hiéu suat xt Iy khi thai caa BXT theo su thay doi
cua cac thong s6 mo hinh

» Panh gia hiéu suat xt Iy khi thai caa BXT theo dic tinh tai
va dic tinh toc d6 khi dong co str dung cac loai nhién liéu
EO0-E10-E20

> Pua ra danh gia chung vé hiéu qua xir Iy khi thai ctua bo xuc
tac khi dong co stir dung nhién liéu xang pha con E10-E20 so
voi Khi st dung nhién liéu xang truyén thong EO



V. MO PHONG VA PANH GIA KET QUA

1. Trinh ty thuc hién

> M0 phong hiéu qua xt 1y khi thai ciia bo xUc tac khi thay doi cac thong
s6: Nhiét d6 BXT, luu lugng khi thai dau vao BXT, mat do 16 BXT,
lurong kim loai quy str dung trén BXT, hé so du lugng khong khi.

» MO0 phong hiéu qua xtr ly khi thai ctia bo xuc tac theo dac tinh tai (25%,
50%, 75%, 100%) tai cac toc do 40km/h, 50km/h va 70km/h.

> M0 phong hiéu qua xir 1y khi thai ctia b xUc tac theo dic tinh téc do
(Dai toc do 20+80 km/h) tai cac che do tai trong 25%, 50%, 75%, 100%.
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2. Két qua mé phong hiéu suat xir 1y khi thai ciia BXT khi thay doi cac

thong s6 mé hinh
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2. Két qua mé phong hiéu suat xir Iy khi thai ciia BXT khi thay doi cac

thong s6 mo hinh
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2. Két qua mé phong hiéu suat xir Iy khi thai ciia BXT khi thay doi cac
thong s0 mo hinh
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V. MO PHONG VA PANH GIA KET QUA

3. Két qua mé phéng hiéu qua xir 1y khi thai ciia BXT theo diic tinh tai tai
40 km/h
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100 g 100
90 : 90 #~.
~ 80 ~ 80 &
B [ 3 )
< 70 < 70
) =
= 60 = 60
EO z O ee—™ ; ~ o T
:g 50 . ‘§ 50
2 40 ' > 40
2. & 30
= 30 ==
20 20
10 10
0 ! 0
25% 50% 75% 100% 25% 50% 5% 100%

Phén trim taii trong

Phén trim tai trong
oo CO -*-HC —& - NOx —0—)

100
90 O=— — 1.080
~
~ 80 B T~
S 70 e —. .
S 70 e — 1.030
2? 60 . . .
= o e ~.
E20 \:; 50 ~o - e .
= S, 0.980
= Sel e,
& 30 <
= S
20 NS 0.930
10 hR
\I
0 ® 0.880
25% 50% 75% 100%

Phén trim tai trong



V. MO PHONG VA PANH GIA KET QUA

4. Két qua md phong hiéu qua xir 1y khi thai ciia BXT theo diic tinh tai tai
50 km/h

v CO =@=HC —o  NOX —o—) o CO =—2=HC —o-NOX —o—)
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5. Két qua mé phéng hiéu qua xir 1y khi thai ciia BXT theo diic tinh tai tai
70 km/h

g CO =0 -=-HC —&: - NOX —0—) e CO -e-HC —& - NOx  —o—)
100 . 100
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£ 80 ’ S
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6. So sanh két qua khi mé phéng hiéu qua xir 1y khi thai ciia BXT theo diic

tinh tai
Tai 40 km/h Tai 50 km/h
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7. Két qua mé phong hiéu qua xir Iy khi thai ciia BXT theo dic tinh toc dd
tai 25% tai
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8. Két qua mé phong hiéu qua xir Iy khi thai ciia BXT theo dic tinh toc dd
tai 50% tai

<tpe CO —@=-HC —&- NOXx —o—) TB <-- CO —-9=-HC —&- NOx —o—) TB
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9. Két qua mé phong hiéu qua xir Iy khi thai ciia BXT theo dic tinh toc dd
tai 75% tai

o CO =—®#=HC —&: - NOx —o—) TB woipe CO =—@#=HC —&: - NOx —o—) TB
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10. Két qua mé phéng hiéu qua xir 1y khi thai ciia BXT theo diic tinh toc
do tai 100% tai

vt CO =®=HC —- NOx —o—) TB v CO =®=HC —& - NOX =—o—) TB
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V. KET LUAN VA HUONG PHAT TRIEN

1. Két luan chung

v/ Xay dung thanh cong mé hinh mé phong bo xUc tac ba thanh phan
trén phan mém AVL Boost

v/ Hiéu chuan mé hinh trén co st thuc nghiém. Sai s6 két qua md
phong so vo1 thuc nghiém khodng 2+4%

v' M0 phong, dua ra cac két qua va danh gia:

« Khi str dung nhién liéu E10, hiéu suat xir ly CO, HC ting khoang
3+4%, hi¢u suat xir ly NO, giam khoang 5+7% so voi khi sir dung
nhién liéu xang truyén thong EO

« Khi str dung nhién liéu E20, hiéu suat xir ly CO, HC ting khoang
4+5%, hiéu suat xur ly NO, giam khoang 9+11% so véi khi sir dung
nhién liéu xdng truyén thong EO
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2. Hwéng phat trién

> Phat trién md hinh nham thuc hién cac mo phong nghién ctru voi
bd xUc tac trén cac dong co khac nhau, trén dong co 0 t0

» MO phong nghién ciru danh gid khi dong co st dung cac loai
nhién li¢u E30, E50, E100 lam co sé dua ra cac bién phap nang
cao hiéu qua cua bo xuc tac khi stir dung nhién liéu xang pha con

» Nghién ctru str dung cac kim loai quy khac str dung trén bo xuc tac
nhu Pladium, Mangan,.. v&i muc tiéu t6i vu hoa luong kim loai
quy st dung, st dung cac kim loai quy c6 gia thanh ré hon ma van
dam bao hiéu qua cua bd xUc tac
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