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Thwe nghiém va két qua

Két luan chung va huéng phat trién
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Vién Co khi dong lwc
Trwdng Dai hoc Bach khoa Ha ndi




Mo dau

> Muc tiéu ciia dé tai:

*Pua ra giai phap cung cap LPG trén dong co diesel.

* X4c dinh ty 1& LPG t6i da cho dong co diesel

» Danh gia hiéu qua kinh té, k¥ thuat, phat thai doc hai va
phat thai gay hiéu tng nha Kinh cua viéc sir dung LPG
trén dong co diesel.

> Poi twong va pham vi nghién ciru:

» Dong co nghién ctru la dong co mau 1 xylanh tai PTN
Pong co dot trong - Vién CKDL - bPHBK Ha Noi.
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1. Tong quan va tinh hinh Wng dung LPG

>Tinh chat vat Iy ciia LPG

* Ty 1€ hoa khi cua LPG: 1/250.

Van toc bay hoi ciia LPG rat nhanh, dé dang khuyéch
tan, hoa tron vai khong khi.

*LPG ¢ trang thai nguyén chat khéng c6 mui, c6 Xu
hudng lang xudng va tich tu.

* Ty trong LPG nhe hon nuéc: d6i véi butan tir 0,55+0,58
lan, propan tir 0,5+0,53 lan.

O thé hoi (gas) ning hon khéng khi: d6i véi butan 1a
2,07 lan; propan la 1,55 lan.

* Nhiét do cua LPG khi chay tir 1900°C+1950°C.
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1. Tong quan va tinh hinh Wng dung LPG
>Tinh chat vat 1y ciia LPG

Propan n-butan iso-butan
Cong thire hoa hoc Cs;Hsg C.sH;i; C.sH;y,
Nhiet do soi (°C ) -42.1°C +1.0 -0.5
Tri 5O octan nghien cou( RON) 111 102 94
Heé so ty 1 A/F(kg/kg) 15.71 15.49 15.49
Nhiét d6 tr bat chay (°C ) 481 544 441
Nhiét tri thap (MI/kg) 46.34 45.55 45.70
Chi 56 Cetane 9 13
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1. Tong quan va tinh hinh Wng dung LPG

> Tinh chat hoa hoc va dic tinh bay hoi LPG
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1. Tong quan va tinh hinh Wng dung LPG

» Tinh h1nh san xuat va sit dung LPG trén thé giéi
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1. Tong quan va tinh hinh Wng dung LPG

> Tinh hinh sin xuat va sit dung LPG & Viét Nam

e Cum mé khi tht nhat: nam ¢ ving dong bang Bac Bo,
gom nhiéu mé khi nho nhu Tién Hai - Thai Binh.

« Cum mo khi thtr 2: ving bién Ctru Long, gdom ¢6 4 mo
dau Bach H6, Rong, Rang Bong, Ru Bi.

e Cum mo khi thtr 3; viing bién Nam C6n Son gom mé Pai
Hung, Lan Tay, Lan D4, Hai Thach, Mdc Tinh.

e Cum mé khi thtr 4: thém luc dia Tdy Nam gdém cO mo
BungaKewa - Cai Nudc.

* LPG san xuat ¢ trong nuéc st dung chu yéu trong cong
nghiép va dan dung.
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1. Tong quan va tinh hinh Wng dung LPG

>Mot so két qua nghién ctru irng dung LPG & VN

« NC hé thong cung cap LPG cho dong co diesel D1146T]
(1ap trén xe buyt) duoc mua cua Hang Eco-gas, Australia.

Keét lam mat

Nhién Liéu diesel
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1. Tong quan va tinh hinh Wng dung LPG

» Mot so ket qua nghién cir
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1000

800

600

400

. 1200
7 O Diesel
7 Diesel+LPG 1000
7z 7
7 800
E
Z 600
7 &)
"""" = 400
7
GGG 200
’_a( ( i I@IF n7En7e I|_| ‘FE 0
1 2 3 56 7 & 9 10 11 12 13
Mode
70000
ODiesel
Diesel+LPG 60000
~ - 50000
7 _ g_ 40000
7 7 =
~ 8 30000
@)
20000
—% (? (E 10000
F% T T T ’_E T T T T T ’_E 1]
1 2 3 56 7 & 9 10 11 12 13
Mode

u ung dung LPG ¢ VN

7

O Diesel

Diesel+L.LPG

7.

|

i

1 2 3 4 5 6 7 8 9 10 11 12 13
Mode
ODiesel
B Diesel+LPG ™
_
7
[
B
,7 {
1 2 3 4 5 7 8 9 10 11 12 13
Mode

BACH KHOA

Vién Co khi dong lwc

Trwong Dai hoc Bach khoa Ha ndi



1. Tong quan va tinh hinh Wng dung LPG

>Mot so két qua nghién ctru irng dung LPG & VN
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2. Thiét ké hé thong cung cap LPG

>So do thiét ké va lap dit
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2. Thiét ké hé thong cung cap LPG
> Mot so chi tiét trong hé thong Cung cap LPG

| BINH LPG 45KG [

= 2

LPG vao LPG ra
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2. Thiét ké hé thong cung cap nhién liéu LPG
> Mot so chi tiét trong hé thong cung cap LPG

\ " 4-— % ? !l
, 2\ \ 1
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2. Thiét ké hé thong cung cap nhién liéu LPG
> Thiét ké mach va glao dién diéu khién hé thong LPG
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2. Thiét ké hé thong cung cap nhién liéu LPG
| | : '

| E 7

Vién Co khi dong lwc
Trwdng Dai hoc Bach khoa Ha ndi




3. X4y dung thuit toan va chwong trinh diéu khién

>Thuat toan diéu khién hé
thong LPG

» Thuat todn diéu khién chung

e Thuat toan diéu khién luong phun
LPG & ché do khong tai

» Thuat toan diéu khién luong phun
LPG & ché d§ chuyén tiép khong
tai - CO tai

» Thuit todn diéu khién luong phun
LPG & ché do c0 tai

» Thuit todn diéu khién luong phun
LPG & ché d0 chuyén tiép cO tai -
Khong tai

4 SO PO THUAT TOAN DIEU KHIEN CHUNG HE -
L__ _ _ _THONGNHIENLIEULPG _

BAT KHOA DIEN LPG

|

NHIET PO PONG CO >
50°C

CHE PQ KHONG TAI

CHE PO CHUYEN TIEP
KHONG TAI - CO TAlI

CHE P €O TAI

CHUYEN TIEP
CT-KT=ON

CHE PQ CHUYEN TIEP
CO TAT - KHONG TAI
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3. Xay dung thuit toan va chwong trinh diéu khién
>Chu’0’ng trinh diéu khién hé thong LPG

D File Edit ‘iew Projeck Tools Settings ‘Windows Help

‘:':lr

|

el O 5| B EADNGREE T 3E N =1 )

Navigatm] 4|k 24 finclude “mega3Z_h=
2h ffdefine on 1

-1 & CodeVisio 2B #define off 0

@ Praojec 27 ginclude =math_ h=
i?ﬁ M 28 finclude «“gray.h=
i A 29 ffinclude "basic_ k"

@ Other A finclude "isr_ k"

| #include "tim hanea k"
32 finclude <stdif=lEdimiEes kL

K M ECu_LPG
34 unsigned long 4 ‘% TForm
R R +-[0] Procedures rar
35  unsigned int +-. Wariables/Constants Forml: TForml;
6 dint t-DC_dDF i D Uses thu tu nhan, mws nhan, j, i, n, a, b, start_injection LPG3: integer;
37 bit bao nhan dieu _chinh LPG, dieu chinh LPG1, dieu chinh LPGZ, dieu chinh LPG3: integer:
8 bit bao nhan start injection LPG, start injection LPG1l, start injection LPGZ: integer:

nhan toc_do, nhan injection time, nhan air flow, nhan sir_ temp: hoolean;
nhan LPG temp: boolean;

toc _do, injection time, air flow, air temp, LPG temp: integer:

t, p, Q LPG temp thuc, =air temp thuc: Real:
toz_do_co,injection time cco,air flow ce, air _tewp _cc: array [0..5] of integer;
LPG temp cc: array [0..5] of integer:

39 wunsigned int
40 char don wi t,
11 .

implementation
(&R *.dfm}
function doi du lieuigia tri: array of integer): integer;
hegin

doi_du lieu:=gis tri[0] *10000+gia tri[1] *100+gis tri[2]:
end;
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4. Thwe nghiém va két qua

> Béng thi’l, d@ng CO’ . o e PHAN MEVIPUIA PeHENTH
4 id
*Bing thi: — S =

*MOmen max 105 Nm

HOP KET NOI BAN DIEU KH||§N K57

*Cong suat max 45 kW S
*Toc d6 0 dén 8000 vg/ph.
*Pong co:

D =85mm; S =90 mm
*V, =510,7cm3; £=17,3
*HTNL: Common Rail
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*Cong suat max: 9 kW
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’TéC d@ max: 3200 (Vg/ph). y = LAM MAT VA DAU BOI TRON D577
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4. Thue nghiém va két qua

»Cac budc thir nghiém:
= Thir nghiém tim &p suat phun LPG t6i wu & Me
= Tim ty 1& LPG t0i wu & c4c ché do thir nghiém.
= Panh gia anh hudng ctia goc phun sém va phun moi diesel.

max*

» Tiéu chi thir nghiém:
= Ty 1¢ LPG la 16n nhat.
= Do rung dong ddng co nam trong gidi han cho phép.
= Cai thién duoc phat thai CO, NO,, do khoi.
= Thanh phan HC tang khong qué cao.
» Phuwong phap thir nghiém
= Thir nghiém theo phuong phap doi ching.
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4. Thue nghiém va két qua

»Tinh luu lwgng LPG:
=Hiéu chinh cim bién lwu lwgng:
BHG 40 = BHG nignmi - Cp - Cp - Cr

Hi¢u chinh theo mat d6:  C, = /pa/p
Hiéu chinh theo &p suat: €, = /(p + 0.1013)/(p4 + 0,1013)

Hiéu chinh theo nhiét d6: Cr = /(T + 273) /(T + 273)

=Tinh lwu lwong LPG theo thoi gian va ap suat phun:

2Ap.p mDZ n At
BHg i = Kg. C,.C,.Ct . —=.=* 60 *
G_tinh = NG+ Ap-top- T 09863 4 2 1000000
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4. Thue nghiém va két qua

»Tinh luu lwgng LPG:

=H¢ s6 hiéu chinh lvu lwong Kg:
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iém va két qua
» Anh hwéng cua ap suat phun LPG d
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4. Thue nghiém va két qua

> Anh huéng ciia ap suat phun LPG dén CO va Smoke:
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4. Thue nghiém va két qua

> Anh huéng ciia ap suat phun LPG dén HC va NO,:
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4. Thue nghiém va két qua

> Anh huéng ciia ap suat phun LPG dén P, va do rung:

—— Diesel — —LPG 1bar (16%)

75 -
——LPG 1.5bar (16%) —— LPG 2bar (16%)

Pcyl (bar)

70 -

—— Diesel — = LPG 1bar (16%)
~———LPG 1.5bar (16%) —— LPG 2bar (16%)

-400 -
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a két qua
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4. Thue nghiém va két qua

> Anh hwéng ciia ty 18 nhién liéu LPG dén gia tran LPG:

*Tinh theo gia 25/12/2010:
« Diesel: 14.750 dong/lit
*LPG: 28.188 dong/kg

Dé sir dung LPG hiéu qua
v6i ty 18 30% thi gia LPG
thap hon 24.795 ddng/kg.

*Néu gia LPG 30.000
dong/kg, dé sir dung LPG
¢ ty 1€ 30% mot cach
kinh té thi gia diesel tir 18
nghin dong/lit tré 1én.

LPG 10% | LPG 20% | LPG 30% | LPG 40%
Toc dé Gia Diesel ., P P P P 3 P £
STT : (100%) |Gid LPG toi|Gia LPG toi| Gia LPG toi|Gia LPG toi
da da da da

""""" viph | donghg | dnghg | dinghg | dinghg | dinghg

1 1000 13.130 8.669 11.615 15.669 17.530
............ 2 1200 16225 9001 13758 19681 19454
............ 3 1400 20824 12015 18393 22281 25095
4 1600 .................... 23889 ............... 13824 ............... 2 1022 24114 26319 ......
............ 5 1800 26724 12744 21314 24652 27267
............ 6 2000 29963 13808 22602 25909 26897
............ 7 2400 33433 16955 26012 28402 29814
............ 8 2800 37482 16996 25595 29865 34419
............ 9 3000 39449 17264 26256 32579 35039

Trung binh 13.475 20.730 24.795 26.870

=Hién nay: Gia diesel 14 21.400 dong/lit va LPG la 29.687 dong/kg.
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4. Thue nghiém va két qua
> Anh huéng ciia ty 1¢ nhién liéu LPG dén phat thai NO, va CO:
- *LPG 10%: NO, TB tang 15,08%.
.+ +LPG 30%: NO, TB ting 48,58%.

1400 -+
= X . .e .
f o Tt <LPG 40%: NO, TB ting 82,44%
X U
= o e - *LPG 54%: NO, TB tang 149,72%.
g 800 — - - - ’ T =77 - ’
600 13000
12000 TN
400 o . —+- CO(0%) —A—CO (10%) —=- CO (20%)
/ AN —8—CO (30%) - ®- CO (40%) CO (54%)
202.060 12‘00 1460 1600 1860 2060 2260 2460 26‘00 2800 \
Téc do dong co (vong/phut)
—+- NOx (0%) —A—NOx (10%) —8—NOx (20%) - ®- NOx (30%) —H- NOx (40%) NOX |

+LPG 10%: CO TB giam 28,83%.
+LPG 30%: CO TB giam 56,07%.
+LPG 40%: CO TB giam 61,92% .
«LPG 54%: CO TB giam 66,89%.

Thanh phan CO (ppm)
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4. Thue nghiém va két qua
> Anh huwéng ciia ty 18 nhién liéu LPG dén Smoke va HC:

.

N T 7"+ +LPG 10%: Smoke TB giam16,61%.

~~~-./. \\‘ "./‘ \'\~ \._\.___/ /./,
/l \"a -~ \\ )

7

*LPG 30%: Smoke TB giam 52,26%.
*LPG 40%: Smoke TB giam 70,73%
*LPG 54%: Smoke TB giam 88,17%.

Thanh phan Smoke (FSN)

—&- HC (0%) —8- HC (10%)
- ®- HC (20%) —e—HC (30%)
2200 —a— HC (40%) HC (54%)
?I.dOO 12‘00 1460 1(;00 18‘00 2060 2260 24‘00 26‘00 2860 0 \_/
Téc d6 dong co (vong/phut) . 1800
—&- Smoke (0%) —#- Smoke (10%) —e— Smoke (20%) —&— Smoke (30%) Smoke (40%) Smok E_ 1600
€ 1400 ’ S - -
- £ 100 et -
*LPG 10%: HC TB tang 177,09%. - ™ -
< L °
800
*LPG 20%: HC TB tang 439,44%. 0 .
-
400 - .
-LPG 30%: HC TB ting 643,14% . T
_______ -_————

0 -

® L P G 40% : H C T B téng 9 3 9 ’ 03% . 1000 12‘00 1460 1600 -:.2:(;@ dénjizo(vong/sigg 2460 2660 2860 3600
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4. Thue nghiém va két qua

> Anh huéng ciia ty 16 LPG dén phat thai nha kinh CO,:

C02 trung b\lnh trong 96000 1 —- CO2 (0%) =—A—CO2 (10%) —#- CO2 (20%)
N ¢ ~ ., 94000
toan dal toc do glam —8—CO2 (30%) - ®- CO2 (40%) CO2 (54%)
. o . 92000 )
khi tang ty 1€ LPG: 00000 - VA
88000 - ,// 78N R\
*LPG 10%: CO, trung =, '
binh glém 3,94% §84000
S 82000 ~\~,
*LPG 20%: CO, trung £ aoooo Sl
binh glém 4,60% " 78000 I R

B4

76000 -

*LPG 30%: CO, trung ..
binh glém 5,93% 72000

70000

¢ L P G 40% . C O tru n g 1000 1260 14‘00 16‘00 1860 20‘00 22‘00 24‘00 26‘00 2860 30‘00
- . . 2 Tbc d6 dong co (vong/phit)
binh giam 4,69%.
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4. Thue nghiém va két qua

>Anh huéng ciia ty 1¢ LPG dén P, va d¢ rung ¢ 1400vg/ph:

ERRE . o * Di: Ap/A@=5,38 bar/°TK

; s | ~/ \ sel Dual (10%

& N ',' \\\‘/\ Dual (20%) - - - Dual (30%) ° LPG 20% Ap/A(P glam 2’04%
AN T L LPG 30%: Ap/Ag tang 14,28%

65—:','/‘\/
j * LPG 40%: Ap/A¢ tang 71,43%

« LPG 54%: Ap/A¢ ting 53,75%.

500 -

A
B T LT // il NUANN W/Q%%
« Di: AKACC = 232,745 g e J v Wv \
+ LPG 20%: AKACC ting 62,58% I
.LPG 30%: AKACC tang 27301% ™™ = U
* LPG 40%: AKACC ting 295,09% o
« LPG 54%: AKAcC tang 371,17%.
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4. Thue nghiém va két qua

> Anh hu’O’ng cua ty 16 LPG dén P, va @ rung ¢ 2000vg/ph:

£
=1
? , A
I I
01Ny \ N
I \ Qo A
! Sl N VR
A DN
7 Sl
S\
v 607 B N Nt
¥ —— Diesel \““\‘
Y/ N oo
; Dual (10%LPG)
45 Dual (20%LPG)
- - - Dual (30%LPG)
30 - Dual (40%LPG)
— - Dual (54%LPG)
-15 -10 -5 0 5 10 15 S
Goéc qua-10 \_/ -5

* Di: AKAcc = 456,923 g

* LPG 20%: AKAcc tang 30% — Dul (10%)

Dual (20%)
* LPG 30%: AKAcc tang 99,69% _Dua: fOZA’;
* LPG 40%: AKAcc tang 130% — Dual (54%)

* LPG 54%: AKAcc tang 300%.

KAcc (9)

* Di: Ap/A@=3,59 bar/°TK

* LPG 20%: Ap/Ao tang 2,86%

* LPG 30%: Ap/A¢ tang 44,64%

* LPG 40%: Ap/A¢ tang 52,68%

* LPG 54%: Ap/Ao tang 234,29%.

Aot Al

N vaE ‘\5 \/Z; 5 N30

<
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4. Thue nghiém va két qua
> Anh huwéng ciia ty 16 LPG dén P

va d¢ rung ¢ 3000vg/ph:

cyl
5 o s * Di: Ap/Ap=6,46 bar/°TK
P - pulom * LPG 10%: Ap/A@=6,46 bar/°TK
ot LA « LPG 20%: Ap/Ao ting 51,79%
W AAARCAN.

M V\ * LPG 30%: Ap/A¢ ting 33,93%
s \\ * LPG 40%: Ap/A¢ tang 87,5%.

S
(2]
KAcc (9)

T e e e NI
* Di: AKAcc =548,306 g \
* LPG10%: AKAcc tang 25%
* LPG 20%: AKAcc tang 141,67%
* LPG 30%: AKAcc tang 125%

o LPG 40% AKACC téng 183,33% — Diesel — Dual (10%) Dual (20%) Dual (30%) — Dual (40%)
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4. Thue nghiém va két qua

> Anh huéng ciia géc phun sém dén Me, Ne:

*Khi giam ¢, thi ménen = 70
va cOng suat déu giam.

- 6.5

*Khi ting ¢, thém 2 d6 ..
thi momen, cbng suat
van giam xuong.

*Khi ¢, thém 4 do:
momen, cOng suat tang

6n (Me ting 0,46% & »,— " "

1400vg/ph va tang L as
1,59% & 2000vg/ph).

o
o

Cong suét dong co Ne (kW)

—&— Me-1400vg/ph

Me-2000vg/ph
30 -

o
o

Ne-1400vg/ph

Ne-2000vg/ph

Momen déng co Me (Nm)

o
o

28 T T T T T T 4.0
10 12 14 16 18 20 22 24

° Tlep tuc tang (PS thl Géc phun s&m nhién ligu diesel (d0)
momen, cong suat déu
glam.
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4. Thue nghiém va két qua

> Anh huéng ciia géc phun sém dén CO, Smoke:

*Khi tang ¢, thi CO,
Smoke déu giam.

O 1400vg/ph, khi tang

¢, thém 4 d6 thi CO
giam 18%, Smoke
giam 21%.

O 2000vg/ph, khi tang

¢, thém 4 4o thi CO
giam 12,6%, Smoke
giam 25,6%.

8000 - 10
—— CO-1400vg/ph —A&— CO-2000vg/ph
- 95
7600 -
Smoke-1400vg/ph Smoke-2000vg/ph | 9
7200 _
-85
6800
~ 8z
3 %
& 6400 75 §
o
o g
S 6000 7 0
< c
[oF "_(C“
< L a
5 5600 65 ¢
s S
-6 F
5200
- 55
4800
-5
4400 - 45
4000 ‘ 4
10 12 14 16 18 20 22 24

Goc phun s&m nhién liéu diesel (d6)
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4. Thue nghiém va két qua

> Anh hwéng ciia goc phun sém dén NO,, HC:

*Khi tang o, thi NO,, ** 1150
HC déu tél’lg. 15007 ~ 1100
*1400vg/ph, khi tang @, .0 "

thém 4 d6, NO, ting .
69 7% 5 1100 / -
«2000vg/ph, khi tang (ps ’ 850

thém 4 35, NO, tang - 800

Thanh pha NO
3
3
Thanh phan HC (ppm)

©
o
o

800 - - 750
46,3%.
700 - - 700
*HC cho glé trl min & 600 | - 650
, & A —— NOx-1400vg/ph NOx-2000vg/ph HC-1400vg/ph HC-2000vg/ph
goc toi uu ban dau ‘ ‘ ‘ ‘ ‘ | 600
. A 10 12 14 16 18 20 22 24
(1400Vg/ph Ia 12 d(.)) Géc phun sém nhién liéu diesel (d6)

2000vg/ph la 18 d9).
*Tang ¢, thém 4 d9, HC tang 20,9% (1400vg/ph); 53,3% (2000vg/ph).
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4. Thwe nghiém va két qua

>Anh hu’O’ng ciia géc phun sém dén P, va d¢ rung ¢ 1400vg/ph:
 oetoses bt * ¢,=10deg: Ap/A¢ gidm 33,88%
il N o ouliadeg  —oul1adeg « p.=12deg: Ap/Ag = 5,27 bar/°TK
- + 0.=14deg: Ap/A¢ giam 8,06%
* p,=16deg: Ap/A¢ tang 16,67%
* p,=18deg: Ap/A¢@ giam 1,56%.

— Dual-10deg —— Dual-12deg

Pcyl (bar)

/65 - R

60

300 -

KAcc (g)

250 -
Dual-14deg — — Dual-16deg

200 n — Dual-18deg
150 H

100/

* p,=10deg : AKacc giam 21,95%
* p,=12deg : AKacc = 409,802 g

* p,=14deg : AKacc ting 31,71%
* p,=16deg : AKAcCC tang 22,65% 0

* p,=18deg: AKAcc ting 12,89%. 50,
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4. Thue nghiém va két qua

> Anh huéng ciia géc phun sém dén P, va dg rung ¢ 2000vg/ph:
] * p.=14deg: Ap/A¢ giam 10,59%

PSS e T e =18deg: Ap/Ag = 3,69 bar/°TK
* ,=20deg: Ap/A¢ tang 18,05%
* p,=22deg: Ap/A¢ tang 25,39%
* 0;=24deg: Ap/A¢ tang 24,28%.

600 -
~— Dual-22deg Dual-24deg
500 -
400

300

_és -éo -15 -io 5 - 0 5 16 1‘5 ya\ ,"\ A
« 0.=14deg : AKacc giam 38,46% ’Q&/@%’{
[ oh¢
* p,=18deg : AKacc = 593,999 g \[ ot

* p,=20deg : AKAcc tang 44,23%
* p,=22deg: AKAcc ting 146,15%
* p;=24deg: AKAcc tang 46,15%. o
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4. Thue nghiém va két qua

> Anh hwéng ciia phun moi dén nong do phat thai & 2000vg/ph:

10000

B CO-2000vg/ph
9000 | [
O Smoke-2000vg/ph
8000
7000
£
2 5000 - R
38
E 5000
£ 4000
" 3000
2000
1000
0 ; ‘ ‘
Di LPG20% Piloto0 Pilot100 Pilot110 Pilot12¢
Ché dé thir nghiém g
*NO, té_ng lén khi ting thoi gian phun &
moi; Pilot 120us: tang 24,91% (SO voi &
LPG 20%) £
«Pilot 90ps: HC giam 15,01% (so v&i
LPG20%)

* Pilot 120us: HC tang 5,75%

10.0

*Pilot 90us: CO tang 19,66%, Smoke

9.0

. ting 15,07% (s0 v6i LPG20%)

2o . *Pilot 120us: CO giam 46,68%, Smoke

w

0 5 gidm 26,85% (S0 v6i LPG20%)

5.0 G'E)

2000 - - 1250

- B NOx-2000vg/ph  OHC-2000vg/ph

1900 | - 1150

1800 | - 1050

1700 - 950 =
Q.

1600 -850 &
O

1500 750 T
e

1400 - - 650 S
€

1300 - 550 &
|_

1200 - 450

1100 - 350

1000 : 250

Di LPG20%  Pilot90  Pilotl00  Pilot110  Pilot120

Ché dd thir nghiém

BACH KHOA

Vién Co khi dong lwc
Trwdng Dai hoc Bach khoa Ha ndi



4. Thue nghiém va két qua

> Anh huéng cia phun moi dén P, & 2000vg/ph:
85

— —
——

Pcyl (bar)

— - Di — LPG20%
Pilot-90 — Pilot-100
- - Pilot-110 Pilot-120
‘ ‘ ! ‘ 15 ‘ ! ‘
-20 -15 -10 -5 0 5 10 15 20
Géc quay truc khuyu (deg)
* Diesel: Ap/Ap = 4,11 bar/°TK;

LPG20%: Ap/A¢ = 5,17 bar/°TK (tang 25,69%)
* Pilot 90us: Ap/A¢@ giam 18,86% (so v6i LPG20%)

* Pilot 110us: Ap/A@ = 3,78 bar/°TK (giam 26,86% so v&i LPG20%)
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Két luan

Két qua nghién ctru kha niang ung dung nhién liéu

LPG trén dong co diesel da dat duoc két qua sau:

> Xay dung cac thuat toan diéu khién voi phun LPG
theo cac ché do lam viéc cua dong co

> Xay dung chuong trinh diéu khién trong bo ELC va
toi wu hoa bo thdng so diéu khién hé thong LPG

» Xay dung phuong trinh tinh toan lwong nhién li¢u

L
L
L

PG theo thoi gian phun LPG, nhiét d6 va &p suat
PG, dong thoi xac dinh hé s6 hiéu chinh luu luwong

PG
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Két luan

> Panh gia anh hudéng cta ap suat phun LPG t6i kha
nang lam viéc cuia dong co

> X&c dinh ty 1& cung cap nhién liéu LPG trén dong co
diesel phu hop véi1 muc dich cai thién tinh nang Kinh
té, k¥ thuat va giam phat thai dong co & cac ché
100% tai vai toc do tir 1000 d¢én 3000 vong/phit

» Danh gia anh huéng ctia goc phun sém khi dong co
str dung Iudng nhién li¢u diesel/LPG.

> Danh gia anh hudng cua qua trinh phun moi khi dong
co st dung ludng nhién liéu diesel/LPG
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Huéng phat trién deé tai

> Hoan thién viéc xay dung bo thong so diéu khién cho
ELC dé xac dinh duoc ty 1& cung cap LPG t6i wu o
cac duong dac tinh bd phan nhu 25%, 50% va 75%
ta1 cua dong co

> Tiép tuc nghién ctru quéa trinh chdy cua LPG trong
dong co diesel thong qua thiét bi Visioscope

> Danh gia kha nang 1am viéc 6n dinh ctia bo ELC

> Lap dat bo ELC trén phuong tién cu thé dé danh gia
kha nang lam viéc cua thiét bi

> Thuong mai héa hé thong cung cap nhién liéu LPG.
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Loi cam on

= Em xin chan thanh cdm on Quy thay c6 va cac ban dong
nghiép trong Bo mon va PTN BCDT ludon giup 4o va
danh cho em nhitng diéu kién hét strc thuan loi trong thoi
gian em hoc tap va lam luan van.

= Em xin chan thanh gui 101 cam on Sau sac dén PGS.TS
Lé Anh Tuan, nguoi da hudng dan em hét strc tan tinh va
chu dao vé mat chuyén mén dé em c6 thé hoan thanh
luan van.

= Em xin cadm on Vién Co khi dong luc, Vién Pao tao sau

dai hoc d3 tao diéu kién cho em vé thil tuc VA co s& vt
chat trong thoi gian em hoc tap va lam luan vin.

‘!

BACH KHOA
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Loi cam on

= Em xin bay td 10ng biét on sau siac dén cic thay phan
bién da dong y doc duyét va gop cac y kién quy bau dé
em c6 thé hoan chinh luan vin ndy va dinh hudng nghién
ctru trong tuong lal.

= Em xin giri 161 cam on chan thanh téi1 gia dinh va ban be,
nhitng nguoi dd dong vién va chia sé voi em rat nhicu
trong sudt thoi gian em tham gia hoc tap va 1am luan van.
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XIN TRAN TRONG CAM ON !

Hoc vién: Nguyén Thé Truwe

B6 mén Béng co dot trong

Vien Co khi dong luc, PHBK HN
Tel: 04 38683617

Email: trucnt-ice@mail.hut.edu.vn
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