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Bai bao trinh bay két qua thir nghiém khi nghién
cuu dgc tinh tia phun nhién li¢u, tinh nang ky o
thugt va phat thai dong co diesel 4 xi-lanh, khong 1. batvan dé

tang dp sir dung hon hep nhién ligu diesel, con Hién nay ning lugng va 6 nhiém moéi truong 1a hai
ethanol va diesel sinh hoc (biodiesel). Cac hon van d& quan trong va cip bach can giai quyét. Thuc té
hop nhién liégu nghién ciu, gom: DE5 (95% cho thay, cling véi sy phat trién manh mé& caa nén cong

diesel-5% ethanol), DB5 (95% diesel-5% nghiép kéo theo la lugng nang luong can thiét ciing
biodiesel), DE5B5 (90% diesel-5% ethanol-5% tang Ién rat Ion. Trong khi d6 nguon nang lugng hda
biodiesel), DE10B5 (85% diesel-10% ethanol-5% thach dang ngay cang can Kiét, nén viéc tim ra nguon
biodiesel). Dac tinh tia phun nhién liéu diroc danh nang lugng méi ¢ kha nang tdi tao V? than thi¢n Vd!
gia qua chiéu dai tham nhap va géc non tia phun. n?éi_ tmﬁyﬂg lé_xu hL_rc’yng chung cta nhiéu nudce trén th,é
Dién bién ap sudt trong xi lanh, sudt tiéu hao gicl. NhLen_Lléu Sth\th: sit dyng cho dong co dot
nhién ligu va cac thanh phan phat thai dong co||  TON9 PO bicn nhat la diesel sinh hoc (biodiesel) va
duoc s0 sanh khi siz dung diesel va cac logi hon ethanoJ S|(1h\hocu(b|9?thapol),ﬂ C? ngu?n goc tEI d(‘)ng'
hop nhién liéu. Déng co dirot thir nghiém theo dc || e VAt va la nhién ligu co kha néng téi tao, than thién

; AN | v6i méi trudng. Do biodiesel ¢6 tinh chat twong ty véi
tinh ngodi va dgc tinh 141 tgi toc 46 2000 (v/ph). diesel khoang va ethanol twong tu xang khoang nén

Tir khoa: Con ethanol, diesel sinh hoc, phét thdi, thong thuong biodiesel dwoc phdi tron voi diesel
dac tinh tia phun, dong co diesel. khoang str dung trén dong co diesel, con ethanol phdi
Abstract tron voi xang khoang str dung trén dong co xang. Do
This paper presents the fuel spray vay, viéc phoi tron ethanol voi diesel khoang sé ting
characteristics, performance and emissions of a kha nang s dung nhién li¢u sinh hoc thay the cho
4-cylinder, naturally aspirated diesel engine nhién li¢u khoang. Bai bao nay danh gia anh huong

ciia hdn hop nhién liéu diesel - ethanol, diesel -
biodiesel, diesel - ethanol - biodiesel t&i suét tiéu hao
nhién liéu va phéat thai cia dong co diesel dang luu
hanh ¢ Viét Nam.

fueled by diesel and blends of diesel, ethanol
and biodiesel. The blends included DE5 (95%
diesel-5% ethanol), DB5 (95% diesel-5%
biodiesel), DE5B5 (90% diesel-5% ethanol -
5% biodiesel), DE10B5 (85% diesel-10% || 2. Phwong phap thir nghiém
ethanol-5% biodiesel). The spray 2.1. Nhién li¢u tha nghigm

characteristics were analyzed in aspect of spray Nhién liéu d& thir nghiém 12 nhién lieu diesel, han
tip penetration and spray cone angle. The hop nhién ligu DE5, DB5, DE5B5 va DE10B5. Nhién
cylinder pressure, specific fuel consumption liéu diesel 0,05% S c6 sin trén thi truong Viét Nam
and emissions were compared when the engine theo TCVN 5689-2005. Biodiesel c6 nguon gdc tir
operated with diesel and fuel blends. The diu co va céc tinh chat ly héa cua nhién liéu diesel,
engine was tested at full load condition as well ethanol va biodiesel dugc trinh bay trong Bang 1.

as at different loads at 2000rpm.
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Bdng 1. Tinh chdt ly héa ciia nhién ligu [1]

TT Cac chi tiéu Diesel Ethanol Blocilesel tur
dau co

1 Tytrong & 15°C (kg/md) 838 780 869

2 Do nhét dong hoc & 40°C, (mm?/s) 2,5 1,2 41

3 Trisb xétan 53 - 65

4 Trisb Oc tan (RON) - 118 -

5  Nhiét tri (kJ/kg) 45,8 27 40,135

6  Ham luong luu huynh, % (khéi luong) 0,05 - 0,04

7  Diém van duc, °C 15 - 16

8 Chiséiot 86 - 48

Bdng 2. Cac thong sé co ban ciia djng co D4BB theo Catalog [2]

TT Tén thong s6 Ky hiéu Giatri Pon vi
1 Kiéudong co D4BB
2  Thatund - 1-3-4-2 3
3 Thétich cong tac Vh 2,607 lit
4 Hanh trinh pit téng S 100 mm
5  DBuong kinh xi lanh D 91,1 mm
6  Goc phun sém 0s 20 do
7  Chiéu dai thanh truyén L 158 mm
8  Cong suat dinh muc/toc do dong co Nedm/Nac 59/4000 kW/(v/ph)
9  Mbémen I6n nhat/téc d6 dong co Memax/ Nac 165/2200 Nm/(v/ph)
10  Tysdnén g 22 _

11  Hé thdng cung cap nhién liéu

Bom phén phdi diéu khién co khi. Ap suat phun 220 bar

2.2. Péi twong thir nghigm

Déi tugng thir nghiém 1a dong co diesel D4ABB
da qua st dung. Pay la dong co 4 ky, 4 xi lanh thang
hang, khong ting ap dugc lip trén xe Hyundai 1,25
tan. Thong sé cua dong co diesel D4BB duoc trinh
bay trong Bang 2.

2.3. Ché dp thir nghigm

Thir nghiém theo dwdng dac tinh ngodi toc do
ddng co thay d6i tir 1000 (v/ph) dén 3500 (v/ph) budc
500 (v/ph) va theo duong dac tinh tai tai 20%, 50%,
75%, 100% o toc d 2000 (v/ph).

2.4. Thiét b thir nghiém
Qua trinh nghién ctru dac tinh tia phun dugc thyuc
hién vai voi phun cia dong co D4BB gin trén thiét bi
can chinh voi phun. Tia nhién liéu phun ra méi truong
c6 &p suat 1 bar va nhiét do 298K. Hinh anh cac tia
phun dugc thu lai béi may quay Photron Fastcam SA3
Véi tbe d6 3000 FPS (Hinh 1).
Thir nghiém danh gia tinh nang k¥ thuat cua dong
co duogc thyc hién trén bang thir dong luc hoc vai cac

thiét bi chinh gdm phanh dién APA100, can nhién liéu
AVL 733S, cam bién do ap suét xi lanh kiéu ap dién,

Hinh 1. Thiét bj kiém tra tia phun nhién ligu
a) Thiét bj can chinh voi phun
b) May quay Photron Fastcam SA3
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Hinh 2. So' dé thit nghi¢m dgng co D4BB
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ta phan tich khi thai AVL CEBII, thiét bi do d6 khoi
AVL Smoke Meter,... (Hinh 2).

3. Két qua va thao luan

3.1. Dgc tinh tia phun

Céu trdc tia phun cua céc nhién liéu diesel, DES5,
DBS5, DE5BS5, DE10B5 dugc thé hién trén Hinh 3.
Théng qua hinh dang tia phun do duoc chiéu dai tia
phun Bang 3 va goc non tia phun thé hién trén Bang
4. Tt hinh anh cho thay chiéu dai tia phun caa nhién
liéu diesel I6n hon so voi nhién liéu DE5, DBS5,
DE5B5, DE10B5.

DIESEL |

DESB5S

Pms 07ms 1ms 1,3ms 1,6ms 1.9ms 22ms 2,5ms|

E10B5

I
pms 0.7ms 1ms 1.3ms

Hinh 3. Cdu tric tia phun nhién ligu diesel, DES,
DB5, DE5B5 va DE10B5

Bdng 3. Chiéu dai csa tia phun

Thoi diém tur Chiéu dai tham nhap(mm)
lic bat dau

Diesel DE5 DB5 DE5B5 DE10B5

phun (ms)
1,3 66 51 70 59 55
1,6 77 63 81 71 67
1,9 83 69 87 76 73
2,2 86 73 90 80 77
2,5 95 80 99 88 84

Nghién ctru quan sat tia phun nhién liéu DE5, DB5,
DE5B5, DE10B5 va diesel cho thay & cac diéu kién
tuong ty nhau, chiéu dai chum tia chu yéu phu thudc
vao thoi gian phun, &p suat phun va do nhot cua nhién
liéu. Trong trudng hop thoi gian va &p suat phun
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khong dbi thi ¢6 nhot cua nhién liéu c6 anh huong 16n
dén chiéu dai chum tia. Do d6 nhét ciia DB5 cao hon
diesel nén chiéu dai tia phun ting, géc nén ctia chim
tia phun giam. Khi b6 sung ethanol do d6 nhét cua
DE5, DE5B5 va DE10B5 giam nén chiéu dai tia phun
giam theo, géc ndn cua chum tia tang. Hinh dang cua
chum tia diesel méng va dai hon chum tia DES5,
DE5B5 va DE10B5. Do nhiét do soi va do nhét cua
DE5, DE5B5 va DE10B5 thép, chum tia DE5, DE5B5
va DE10BS5 c6 thoi gian pha v& ngan hon so vai chum
tia diesel. Mat khac, hinh dang chum tia diesel day va
ngdn hon chum tia DB5. Do nhiét d6 sbi va do nhét
cua DB5 cao, chum tia DB5 c6 thoi gian pha vo dai
hon so véi chum tia diesel.

Bdng 4. GAc non caa tia phun

Thoi  diém Géc nén tia phun (dd)

tr lGc bét

diu  phun Diesel DE5 DB5 DE5B5 DE15°B

(ms)
1,3 10 13 9 11 12
1,6 12 15 11 13 14
1,9 15 18 14 16 17
2,2 17 20 16 18 19
2,5 20 23 19 21 22

3.2. Tinh ndng ky thugt ciia dong co khi s
dung diesel, DE5, DB5, DE5B5, DE10B5

M6 men, suét tiéu hao nhién liéu theo duong dic
tinh ngoai (Hinh 4, Hinh 5). Muac giam mé men trung
binh khi st dung nhién liéu DE5, DB5, DE5B5 va
DE10BS5 lan luot 1a: 4,3%, 2,02%, 0,6% va 1,1% va
Sut tiéu hao nhién liéu tang 1an luot 1a: 4,31%, 1,96%,
0,62%, 1,1% so véi nhién liéu diesel. Suat tiéu hao
nhién theo duwdng dac tinh tai tai 2000 (v/ph) (Hinh 6)
tang trung binh 1a 2,1%, 1,13%, 1,67% vd&i DES,
DE5B5 va DE10B5 giam 2,15% vai DB5. Két qua
cho thay ethanol va diesel sinh hoc trong hén hop gitp
cai thién qua trinh chay.

B
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Hinh 4. M6 men dong co theo duwongddc
tinh ngoai dgc tinh ngoai
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Hinh 5. Sudt tiéu hao nhién ligu theo dwong
ddgc tinh ngoai
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Hinh 6. Sudt tiéu hao nhién ligu theo dwong
ddc tinh tai tei 2000 (v/ph)

Tai 1500 viph
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Hinh 7. Dién bién &p suat trong xylanh theo dwéng ddc tinh ngoai

Dién bién &p suat trong xi lanh khi str dung nhién
liéu diesel, DE5, DB5, DE5BS5, DE10B5 theo duong
dic tinh ngoai c6 cing xu huéng, &p sut cuc dinh c6
xu huéng dich chuyén vé phia diém chét trén.

Nhin chung, qua trinh chay trong dong co diesel
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khi st dung hdn hop diesel - ethanol va diesel -
ethanol - biodiesel ciing gdm cac giai doan twong tu
nhu ddi véi khi st dung diesel théng thuong. Tuy
nhién vi tinh chit cac nhién liéu hdn hop khac voi
diesel nén di&n bién chi tiét cua qua trinh chéay c6 sy
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khéac nhau, dic biét 1a & giai doan chay tré. So véi
diesel, hdn hop diesel - ethanol c6 tri s6 X& tan nho
hon, nhiét 4n 16n hon lam cho thoi gian chay tré kéo
dai. Vi nhién liéu DE5B5, DE10B5 & ché do tai nho
thoi gian chay tré ting so véi diesel. Do thoi gian
chay tré dai hon nén dinh ap suat trong xi lanh giam.
hén hop diesel - biodiesel DB5 c6 tri s§ X& tan I6n
hon, nhiét 4n nho hon lam cho thoi gian chay tré
ngdn hon nén dinh &p suat trong xi lanh cao nhat. G
ché a6 tai 1on, luong nhién liéu phun vao nhiéu, véi
hdn hop diesel - ethanol - biodiesel mic du giai doan
chay tré van dai hon tuy nhién sau d6 giai doan chay
nhanh lai ngan hon so véi diesel do trong nhién liu
ethanol, biodiesel c6 sin & xy dan téi ap suat cuc dai
trong xy lanh cao hon.

3.3. Anh hwong cia hén hep DES5, DBS,
DE5BS, DE10BS tdi phét thdi dgng co

Khi st dung DE5, DB5, DE5B5 va DE10B5 ham
lugng phét thai CO giam khi st dung nhién liéu diesel
(Hinh 8, Hinh 9). Ham lugng oxy cé trong ethanol va
biodiesel lan lugt khoang 34,7% va 8,4%, do 6 nhién
liéu diesel pha tron ethanol va biodiesel dwgc bd sung
lugng oxy lam giam cac ving thiéu oxy trong budng
chay va thuc ddy qua trinh chay hoan toan, dan dén
lugng CO trong khi thai giam. Bén canh d6, ham
luong C thap hon trong cac hdn hop lam giam su hinh
thanh CO trong khi thai. Tinh trung binh, lugng phat
thai CO giam 30,1%, 26,6%, 22,4%, 34,4% theo
duong dac tinh ngoai va lugng phét thai CO giam
16,9%, 15,1%, 12,8%, 14,7% theo duong dac tinh tai
& 2000 (v/ph), twong tng véi DES, DB5, DESBS va
DE10B5 so vai diesel.

300 X

1000 1500 2000 2500 3000 3500
Toc dd (v/ph)

Hinh 8. Phéat thdi CO theo dwong dac tinh ngoai

Ham luong phét thai HC giam dang ké khi st dung
cac hon hop nhién liéu so véi nhién liéu diesel (Hinh
10, Hinh 11). Két qua nay phu hop Véi viéc giam
lugng khi thai CO nhu trén, do qua trinh chay voi cac
hdn hop dugc cai thién dang ké. Phét thai HC giam
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cuc dai tai 100% tai. Trung binh lugng phat thai HC
khi str dung cac hon hop nhién ligu DE5, DB5, DE5B5
va DE10B5 giam 37,2%, 32,26%, 33,5%, 43,3% theo
duong dic tinh ngoai va 25%, 39,3%, 43%, 35,8%
theo duong dac tinh tai ¢ 2000 (v/ph), so vai nhién
liéu diesel.

900
-8-D

700 —A—DES
——-DB3
—-DESB3

—8—DE10BS

CO (ppm)
A
(=]
=

0.1 02 03 04 05 06 07 08
bmep (MPa)

Hinh 9. Phat thdi CO theo dwong dac tinh
tai tgi 2000 (v/ph)

200
=D
——DE5

150 (- =O-DBS P
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Hinh 10. Phét thdi HC theo dwong dic tinh ngoai
120

100 —8—0D

HC (ppm)
3

01 02 03 04 05 06 07 08
bmep (MPa)

Hinh 11. Phét thai HC theo dwong ddc tinh tdi
tai 2000 (v/ph)

Ham lugng phét thai NOy ting khi sir dung hdn

hop nhién liéu DE5, DBS5 va giam khi st dung DE5B5
va DE10BS5 tai tat ca cac ché do thir nghiém (Hinh 12).
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Hinh 12. Phéat thdi NOx theo dwong dac tinh ngoai
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Hinh 13. Phét thdi NOx theo dwong ddc tinh
tai tgi 2000 (v/ph)

5
4
z .
E‘, J
2
Q
g 2
\a —-©6-DBS5
1 b —a-DE5BS
—X—DE10B5

0

1000 1500 2000 2500 3000 3500
Toe do (v/ph)

Hinh 14. Smoke theo dwong dac tinh ngoai
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Hinh 15. Smoke theo dwong dac tinh tdi
tai 2000 (v/ph)

Sy hinh thanh khi thai NOy phu thugc cha yéu vao
nhiét d6 cyuc dai cta qua trinh chay va luong oxy san
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c6 trong mdi chét chay, cac thdng sé qua trinh chéy.
Theo duong dic tinh ngoai ham lugng NOy lan luot
tang trung binh 0,83%, 2,13% v&i DE5S, DB5 va giam
trung binh lan lugt 2,9%, 4,6% véi DESB5, DE10B5
va theo dic tinh tai & 2000 (v/ph) ham lugng NOx lan
luot tang trung binh 1,98%, 8,80% véi DES, DB5 va
giam trung binh lan luot 4,58% va 7,46% véi DESBS,
DE10BS5 so véi nhién liéu diesel (Hinh 13).

Smoke cua dong co theo duong dac tinh ngoai va
dic tinh tai o te d6 2000 v/ph dugc so sanh (Hinh 14,
Hinh 15). Theo dudng dac tinh ngoai giam trung binh
25,54%, 15,95%, 24,11%, 29,45%. Theo dac tinh tai
tai 2000 v/ph smoke giam trung binh lan luot 10,2%,
0,07%, 11,5%, 12%. Diéu nay duoc giai thich boi
lugng Oxy san c6 trong nhién lidu da lam giam nhing
viing hdn hop giau oxy, 6 ty 1é C/H nho hon so véi
diesel thong thuong dan téi giam sy hinh thanh smoke.

5. Két luan

Két qua nghién da danh gia dac tinh tia phun nhién
liéu, tinh nang ky thuat va phat thai ctia dong co diesel
Hyundai D4BB khi sir dung nhién liéu DE5, DBS5,
DE5B5, DE10B5. Theo duong dac tinh ngoai vai
DES5, DB5, DE5B5, DE10B5 mé men dong co giam
trung binh lan luot 4,3%, 2,02%, 0,6% va 1,1% va
sut tiéu hao nhién liéu ting twong tng lan luot Ia:
4,31%, 1,96%, 0,62%, 1,1% so v&i nhién liéu diesel.
Bén canh do, cac phat thai CO, HC, NOx va Smoke
déu giam so véi trudong hop st dung diesel théng
thuong. Cu thé, khi su dung hdn hop nhién liéu DE5,
DB5, DE5B5 va DE10B5 so vai nhién liéu diesel theo
duodng dic tinh ngoai CO giam 30,1%, 26,6%, 22,4%,
34,4%; HC giam 37,2%, 32,26%, 33,5%, 43,3%;
Smoke giam trung binh 25,54%, 15,95%, 24,11%,
29,45% va theo duong dac tinh tai & 2000 v/ph: CO
giam 16,9%, 15,1%, 12,8%, 14,7%, HC giam 25%,
39,3%, 43%, 35,8%, smoke giam trung binh lan luot
10,2%, 0,07%, 11,5%, 12. Theo dwdng dic tinh ngoai
ham lwong NOX lan luot ting trung binh 0,83%,
2,13% vé6i DE5, DB5 va giam trung binh lan luot
2,9%, 4,6% va&i DESBS, DE10BS va theo dac tinh tai
& 2000 (v/ph) ham lwrgng NOX lan luot ting trung binh
1,98%, 8,80% vai DE5, DB5 va giam trung binh lan
luot 4,58% va 7,46% véi DESB5S, DE10B5 so véi
nhién liéu diesel. Cac két qua budc dau cho thiy uu
diém cua nhién liéu diesel - ethanol, diesel-biodiesel,
diesel - ethanol - biodiesel.
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