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EFFECT OF BIODIESEL, CONTENT ON PERFORMANCE
AND ENVIRONMENT CHARACTERISTICS OF HUYNDAI STAREX
D4CB ENGINE
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TOM TAT

Do nhiét tri thdp ciia nhién ligu biodiesel thip hon so véi nhiét tri thdp ctia nhién liéu diesel,
nén khi sit dung biodiesel hodc hon hop biodiesel/diesel thi dp sudt va nhiét do trong gud trinh chdy,
gian nd bj gidm xudng, ddn dén cong sudt clia dong co ciang bi gidm theo. Ngodi ra, do cdu tric phén
ctia biodiesel khdc voi diesel nén ham higng cdc chét trong khi thdi ciia dong co cing thay dai.Cdc két
qud nghién citu cho thdy, khi ham lugng biodiesel ting lén s lam ting ding k& nong do NOx v lam
gidm ndng do b6 hong trong khi thdi dgng co.

Tt khéa: Biodiesel, diesel, cing sudt c6 ich, dong co, khi thdi.

ABSTRACT

Because the lower heating value of biodiesel is lower than one of diesel, the cylinder pressureand
break power of the biodiesel or diesel/biodiesel blends fueled engine is decreased than ones of the diesel
fueled engine. Obtained results showed that the NOx content increased and the soot content decreased
with an increase in biodiesel fraction due to higher cylinder temperature.
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1. DAT VAN DE

Nang cao tinh kinh t€, giam 6 nhiém mai
truong va da dang hoa ngudn nhién liéu cho céc
phuiong tién giao théng dang la cic vin dé cip
béch hién nay. Nhién Liéu diesel sinh hoc biodiesel
14 loai nhién liéu c6 tiém nang si dung to ldn
nham thay thé toan bé hosic mét phan cho nhién
liéu diesel truyén théng [1,2]. Biodiesel c6 nhi€u
tu diém néi trdi d€ sif dung cho dong ca diesel
nhu c6 thé pha tron dé dang véi nhién litu die-
sel theo ty 1& bat ky; ¢6 thé téi sinh dugc, khong
doc. dé phan hiy va than thién véi moi tradng,
Biodiesel ¢é trf s4 xetane cao, c6 diém chdp chéy
cao, miic phét thai CO, HC, PM thép hon so véi
nhién liéu diesel [1,3,4]. Do nhién li¢u biodies-
el ¢6 mot s tinh chit Iy — héa khic véi nhién
liéu diesel nén anh hiténg dén viée sii dung trén
dang co diesel. Bai bao nay sé tién hanh nghién
cifu tinh todn mé phong sy dnh hudng clia ham
lugng biodiesel tif 0% dén 100% dén cac tinh
ning kj thuat va moéi trudng clia déng co DACB
trén xe Huyndai Starex.

2. XAY DUNG MO HINH TINH TOAN

Bing 1. Cac tinh chit Iy~ héa cd bdn ciia biodiesel

va diesel [6]
TT Tén chi tiéu Panvi | Biodiesel | Diesel
1. | Trisdxétan 62 49
Khdilugng riéng 6 | g/em® | 0,8693 0,8369
15°C
3. | B0 nhdt dong hoc mm’fs | 4,1 3,14
tai 40°C
4. | Nhigttri thip Mg |38 42,5
5. | Ham Iugng carbon % 78,13 86,97
6. | Ham lugng hydro % 12,38 12,96
7. | Ham lugng oxy % 10,99 0,07

Nhién liéu duge sit dung d€ nghién cifu
14 loai biodiesel co nguén géc diu co va nhién
liéu diesel dioc ban phd bién trén thi trudng
Céc tinh chit Iy - hda co bin cla hai loai nhién
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liéu nay dugc thé hién trong bang 1. D4i tugng
nghién citu 14 d6ng co diesel D4CB (ma déng co
AH71 - CRDi Turbo Charged Intercooler) lip
trén xe Huyndai Starex H1, cac théng 6 ky thuét
cd ban dugc thé hién trong bang 2 [7].

Bdng 2. Cdc thong s6 ky thudt cd ban cia dong cd

diesel D4CB
TT | Thong s6 Donvi | Gid tri
| | Congsudt dinh mdc | kW 109
2 | Toc 86 dong co tai vg/ph | 3600
cOng sudt dinh mic
3 |S6xilanh 1
4 | Duong kinh xi lanh mm 91
5 | Hanh trinh piston mm 96
6 | Ty s6 nén 17,7

Hinh 1. M6 hinh mé phong chu trinh cong tdc cun
déng co D4CB

Phén mém GT-Power [8] dudc sit dung
d€ tién hanh xac dinh tinh nang ky thuat va ham
lugng cac chit 6 nhiém cua déng co. Mo hinh
md phdng chu trinh cong tic dong co D4CB
dugc thé hién nhu trén hinh 1.

3. KET QUA VA BAN LUAN

Hén hap biodiesel/diesel dugc st dung
trén dong co D4CB véi cdc ty 1¢ cla biodiesel T
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I4n lugt 1: 0% (BO), 10% (B10), 20% (B20), 40%
(B40), 60% (B60), 80% (B8O0) va 100% (B100),
Céc thong 6 két ciu va thong 58 diéu chinh céa
dong co khong thay d6i. Dién bién 4p sudt trong
xi lanh cta déng co khi sif dung cde hén hgp
nhién liéu trén durgc thé hién trén hinh 2.
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Hinh 2. Dién bién dp sudt trong xi lanh ciia dong
cokhi sit dung cde hén hop nhién héu khdc nhau

Dién bién nhiét d6 trong xi lanh cla

déng co khi sit dung cdc hén hop nhién liéu trén
dugc thé hién trén hinh 3.

At dO trong xi lanh 4K
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Hinh 3. Dién bién nhiét d§ trong xi lanh cita dgng
cokhi si dung cdc hén hap nhién licu khéc nhay

Két qué trén hinh 2 va hich 3 thé hign
réng, khi him lugng cia biodiesel tang len thi
ap sudt va nhiét 46 cha hén hgp méi chat cong
tdc ting & khu vic gén diém chét trén va gidm
& khu vuc gin diém chét dudt trong ky chdy -
gidn nd. Nguyén nhan 1a do ham ldong 6xy ¢6
chita trong biodiesel cao hon nén chat lugng qud
trinh chdy dién ra 16t hon, t5c d6 chay trd nén
nhanh hon, phén 16n nhiét lugng do nhién liéu
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dugc d6t chay toa ra tai thoi diém gdn khu wy
diém chét wén, Do d6, 4p sudt va nhiét d6 trong
xi lanh tai thoi diém gén diém chét trén ting lén
theo ty |¢ biodiesel trong hén hop. Khi hén hgp
méi chét cong téc gidn nd trong xy lanh, dp suft
v nhiét d ciia hén hop moi chit cong tic nhity
biodiesel lai giam nhanh hon so vdi hén hop it
biodiesel. Cong sudt ¢6 ich cha ddng co khi st
dyng cac hdn hop nhién ligu khac nhau duge the
hién nhu trén hinh 5.

Cong sud't /KW
§ 38
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Hinh 5. Cong sudt c6 ich cia dong cakhi sit dung cic
hon hop rhién ligu khdc nhay

Két qué tinh todn cong sudt c6 ich ca
dfng co cho thdy, do nhiét trj thip clia biodiesel
thép han so vdi diesel nén khi ham hugng biodiesd
tang 1én thi cong sudt cé ich clia déng co bi gitm
xudng, tuy nhién, mic dé suy giim cong suit
Kkhong lén. Mic dit nhiét tri thip cha biodiesel
thip hon khé nhiéu so véi diesel, tuy nhién do
t8c d6 chdy chia biodiesel t6t hon nén nhiét higng
t6a ra § gin diém chét trén nhiéu han nén déng
¢o tin dung dugc 16t hon d€ sinh cong. Do vay,
dnh huidng cla chét lugng cita qua trinh chdy bl
lai dugc mot phan nhiét trj thip cia biodiesel
nén muic d4 suy gidm céng suft 12 kha nhé.Ham
lugng NOx cé trong khi thai déng co dugc thé
hién trén hinh 6.

TAP CHI CO KHI VIET NAM, Sé 4 nam 2016



NGHIEN CUU - TRAO DOI

Ta thdy, ty 1¢ biodiesel cang nhiéu thi
ham lugng NOx cang cao. Do NOx la thanh
phén rét nhay cam vdi nhiét &9, nhiét 6 cao thi
NOx dugc tao ra cang nhiéu. Theo két qua trén
hinh 3, nhiét d¢ ciia hén hop nhiéu biodiesel cao
hon so v6i nhiét 6 ctia hén hop it biodiesel nén
NOx sinh ra nhiéu hon. Nhu véy, viéc sit dung
biodiesel s& lam ting NOx, anh hudng x4u dén
méi truong. Ham lugng b6 hdng ¢é trong khi
thai dong co duge thé hién trén hinh 7.
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Hinh 6. Ham lugng NOx ciia dong cokbu sit dung cdc
hén hop nhién liéu khéc nhau
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Hinh 7. Ham lugng bd hong cita dong cd khi sit dyng
cde hén hop nhién lidu khdc nhay

Két qua trén hinh 7, cho thdy sy dnh
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hudng tich cuc ca biodiesel trong viéc lam
giam b hong (gidm chét thai dang hat), khi tj
18 biodiesel ting lén thi ham lugng bd hong gidm
xudng. Nguyén nhan clia két qué c6 loi cho méi
trudng nay 12 do ham lugng &xy trong biodiesel
tang 1én, nén hén hop moi chit cong tic trd nén
gidu 6xy, céc thanh phén carbon va hydro trong
nhién liéu dugc d6t chiy kiét hom, hiéu qua cia
qué trinh chdy cba nhién liéu t6t han nén ham
lugng bd héng giam xudng.

4.KET LUAN

Do tinh chit hoa ly cha biodiesel khic
vdi diesel nén khi ham lugng ca biodiesel trong
hén hgp biodiesel/diesel tang 1én, thi dp suat va
nhiét d6 ciia hén hop mdi chdt cong téc ting ¢
khu vuc gin diém chét trén va gidm & khu vuc
gin diém chét dudi trong ky chdy — gidn nd.
Tinh chdt nay, anh huong khic nhau dén chi tiéu
ky thudt va mdi trudng clia dong co.

Khi ham lugng cta biodiesel trong hén
hep biodiesel/diesel tang 1én, thi cong sudt 6 ich
cua déng co bi gidm xudéng, tuy nhién, mic d6
suy gidm cong sudt khong lon. Nguyén nhan 1a
do nhiét tri thidp ctia biodiesel thip hon so véi
diesel nhung chét lugng clia qud trinh chéy cla
biodiesel t6t han.

Khi ham luong cha biodiesel trong hén
hop biodiesel/diesel ting lén thi ham higng NOx
ting theo cdn him lugng bd héng gidm xudng.
Nguyén nhén ting NOx 13 do nhiét do ciia hén
hop nhiéu biodiesel cao hon so véi nhiét d6 cia
hén hogp it biodiesel. Con nguyén nhén gidm
lugng b6 héng 1a do ham lugng 6xy trong
biodiesel ting 1én, hiéu qua ca qu4 trinh chay
ctia hdn hop nay 6t hon, Nhut vay, viéc sii dung
biodiesel lam gia ting NOx nhung lam gidm bd

<

hoéng trong khi thai.<
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