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TOM TAT

Nghién civu nay nham danh gid anh hwéng ciia hon hop nhién liéu diesel - biodiesel tir tdo vi mé
(Microalgae Biodiesel Oil, MBO) dén hiéu sudt va phat thdi ciia dong co diesel Hyundai D4CB. Phwong
phdp nghién ciru dwoc thiee hién bang mé phéng trén phan mém Diesel-RK, trong dé dong co duge
khao sat tai cdc toc dé quay 1400, 2000, 3000 va 3800 vong/phiit khi sir dung diesel khodng (Diesel
No.2) va cdc 1y 1é phéi trén MBO khdc nhau. Két qua mé phong cho thay khi ting ty 1é MBO trong hon
hop nhién liéu, cong sudt va mé men dong co co xu huedng ting; dong thoi phat thdi CO,va SO, giam
dang ké so voi nhién liéu diesel khoang. Tuy nhién, mirc tiéu hao nhién liéu, phat thai NOx va mugi
than co xu huwong tang khi s dung nhién liéu co ham lwong MBO cao. Tir cdc két qua dat duroc, co thé
nhdn thdy hon hop nhién lieu MBO co tiém nang ung dung nhw mot loai nhién liéu thay thé cho dong
co diesel, gop phan giam phdt thdi va da dang héa nguon nhién liéu. Tuy nhién, dé sir dung hoan toan
biodiesel tir tdo hodc cdc 1y Ié phoi trén cao, can c6 cdc nghién ciru thue nghiém va gidi phdp cdi tién
dong co nham nang cao hiéu qua va do tin cdy khi van hanh thuc té.

Tir khéa: , CO, Diesel No.2, Diesel-RK, Diesel Tao, Hi¢u sudt dong co, HUYNHDAI D4CB,
MBO, NOx, phat thai, PM, SO,
ABSTRACT

This study aims to evaluate the effects of diesel-microalgae biodiesel blends (Microalgae
Biodiesel Oil, MBO) on the performance and emissions of a Hyundai D4CB diesel engine. The
research methodology is based on numerical simulation using the Diesel-RK software, in which
the engine is analyzed at engine speeds of 1400, 2000, 3000, and 3800 vong/phut while operating
with conventional diesel fuel (Diesel No.2) and different MBO blending ratios. The simulation
results indicate that as the proportion of MBO in the fuel blend increases, engine power and torque
tend to increase, while CO, and SO, emissions are significantly reduced compared to conventional
diesel fuel. However, fuel consumption, NOx emissions, and soot formation show an increasing
trend when fuels with higher MBO content are used. Based on these results, MBO fuel blends
demonstrate potential as an alternative fuel for diesel engines, contributing to emission reduction
and diversification of fuel sources. Nevertheless, to enable the use of pure microalgae biodiesel or
higher blending ratios, further experimental studies and engine modification solutions are required
to improve performance and operational reliability under real operating conditions..

Keywords: CO,, Diesel No.2, Diesel-RK, Algae-based diesel, Engine efficiency, HUYNHDAI
D4CB, MBO, NOx, Emissions, PM, SO, .
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1. Giéi thi¢u

Trong nhfrng nim gan day, cac van dé
lién quan dén m01 truong va nang hr(mg dang
tré thanh mdi quan tdm toan cau. Ngudn
nhién liéu hoa thach ngay cang suy giam,
trong khi d6 lugng phat thai tir dong co dot
trong - dac biét la dong co diesel - lai gop
phan dang ké vao 6 nhiém khong khi, bién
d6i khi hau va anh huong xau dén stc khoe
con nguoi. Do do, viéc nghién ctru va phat
trién cac loai nhién liéu thay thé, c6 ngudn
gbc sinh hoc, than thién voi moi trudng va
c6 kha nang ung dung thyc t& 1a mot yéu
cau cap thiét.

Hdn hop nhién liéu MBO (Mixed Bio-
Oil), duoc pha tron tir diesel sinh hoc va
diesel khoang theo cac ty 1¢ khac nhau, la
mat trong nhung giai phap tiém nang. Diesel
sinh hoc ¢6 ngudn gdc tir thuc vat hodc dau
thai tai ché, khong chira Iuu huynh, co kha
nang phan huy sinh hoc va phat thai sach
hon so véi diesel khoang. Tuy nhién, khi sur
dung don 1¢ (B100), diesel sinh hoc ¢o thé
anh huong dén tinh 6n dinh nhiét, d6 nhét va
qué trinh chay. Do do, viéc pha tron diesel
sinh hoc véi diesel khoang theo céac ty 1€ hop
Iy (tir 5% dén 10%) sé& gitip toi wru hoa hiéu
qua st dung va giam thiéu nhugc diém cua
tung loai nhién ligu.

Di c6 mot s6 bao cao va danh gia qudc
té vé& viéc ung dung diesel sinh hoc thay thé
diesel truyén théng. Bio cdo cia Ramoén
Piloto-Rodriguez va cac cong su da phan
tich qua trinh ddt chay metyl este cua tao
vi md trong dong co diesel phun nhién li¢u
tryc tiép [1]. Hay bai bao cao “Effects of
biodiesel on a DI diesel engine performance,
emission and combustion characteristics”
cua tac gid Ekrem Buyukkaya chi ra hi¢u
qua lam giam lugng khi thai tor dong co,
cac chi s& CO, va hydrocarbon chua chay
trong dong co dot trong 4 ky hién dai khi
pha tron theo ty 1¢ phan tram giira bio diesel
va diesel truyén thong [2]. C6 mot s tap chi
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cong bd vé tinh hidu qua ctia bio diesel nhu
tap chi “Renewable and Sustainable Energy
Review” co6 bai “Effect of biodiesel on engine
performances and emissions” chi ra tac dung
ctia biodiesel d6i véi cong sudt dong co, tinh
kinh té, d6 bén va khi thai bao gdm khi thai
duoc kiém soat va khong duogc kiém soat, va
cac yéu td tac dong twong tmg duoc khao sat
va phan tich chi tiét. Viéc sir dung biodiesel
dan dén viéc giam dang ké luong khi thai
PM , HC va CO di kém véi ton that cong
suat khong dang ké, muc tiéu thu nhién liéu
tang va lugng khi thai NOx tang trén céc
dong co diesel thong thuong ma khong co
hodc it stra khi str dung biodiesel [3].
Nguon diesel sinh hoc dugc dé tai lya
chon duoc chiét xudt tir tao, diesel tir téo la
mdt ngudn nhién lidu sinh hoc day tiém ning
v6i wu diém tai tao nhanh, khong canh tranh
voi dat nong nghiép va co kha nang giam phat
thai khi nha kinh. Tuy nhién, dac tinh vat ly
va hoa hoc cua Diesel Tao khac voi diesel
hoa thach, dac biét 1a d§ nhot, nhiét tri va kha
ning bay hoi, din dén su thay d6i trong qué
trinh phun va chay trong budng d6t dong co.
Do d6 dé tai “Nghién ctru str dung hdn hop
nhién li¢cu MBO trong cai thién hi¢u sult va
giam phat thai cua dong co Diesel Huynhdai
D4CB” tap trung khao sat anh huong cua
cac ty 1¢ pha trén biodiesel (B5 dén B100)
dén cac thong sO cong tac cua dong co nhu
cong suat, mo- men xo0dn, sudt tiéu hao nhién
lidu va cac chi s6 phat thai. Pong co D4CB
duoc lya chon vi day 1a loai dong co diesel
phd bién, st dung nhiéu trong cac dong xe
tai hang trung va nhe, phi hop véi diéu kién
giao thong va van tai tai Vi¢t Nam.
2. Poi twong va phwong phap nghién ctru
2.1. Dong co Diesel Huynhdai D4CB
bong co Diesel D4CB la loai dong co
4 ky, 4 xi-lanh thang hang, duoc san xut
boi hang Hyundai. Pay la mdt trong nhirng
dong dong co Diesel phé bién, thuong duoc
su dung trén cac phuong tién nhu xe tai nhe,
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xe du lich Hyundai Starex va cic mau xe
thuong mai khac nho tinh 6n dinh, bén bi
va hiéu suat cao.

bong co D4CB dugc thiét ké voi muc
tiéu t6i uu hoéa kha ning van hanh bén bi,
tiét kiém nhién liéu va dé dang bao tri stra
chira, pht hop véi diéu kién khai thac thuc
té tai nhiéu qudc gia, trong d6 co Viét Nam.
Bén canh d6, dong co D4CB con dap tng
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t6t cac tiéu chuén vé khi thai nho qué trinh
chay duogc kiém soat hiéu qua.

Diéu nay gitp dong co vira dam bao hiéu
suit lam viéc cao, vira than thién hon v&i moi
truong trong qua trinh khai thac. Nho vay,
dong co D4CB dugc danh gia cao vé d6 tin
cdy va duoc str dung rong rdi trong nhiéu
linh vyc van tai va thuong mai.

Bang 1. Bang thong s6 dong co Diesel Huynhdai D4CB

STT Cic thong sb Gia tri
1 Ma Dong co Hyundai D4CB
2 S6 Xylanh 4
3 buong kinh Xylanh (mm) 91.0
4 Hanh trinh Piston (mm) 96.0
5 Thé tich cong tac (cm?) 2.497 cm?
6 Ty s6 nén 15.8:1
7 | Cong suat dinh mic kW/ Vong quay (vg/ph) | 140 ma luc 103 kW tai 3.800 vong/phut
8 Moment cuc dai (N.m)/Vong quay (vg/ph) 343 Nm tai 2000 vong/phut
9 Thtr tu cOng tac cua xylanh 1-3-4-2
Khe hé xupap (mm)
10 + Xupap nap 0,02-0,05
+ Xupap xa 0,05-0,08
" Goc phun sém nhién liéu trude diém chét .
trén (BTDC)
12 Ap suit phun nhién liéu (MPa) 200
13 S6 xéc mang khi 2
14 S6 xéc mang dau 1
15 Chiéu dai Thanh Truyén (mm) 60
16 S6 voi phun trén 1 xylanh 1
17 S6 16 phun trén 1 voi phun 5
18 Puong kinh 16 phun (mm) 0,1
19 Chiéu dai dudong nap (mm) 433
20 Puong kinh ¢ nap (mm) 7-7,015
21 S6 xupap nap trén 1 xylanh 2
22 Chiéu dai duong xa (mm) 39,4
23 Puong kinh ¢ xa (mm) 7-7,015
24 S6 xupap xa trén 1 xylanh 2
Xupap Nap:
25 + Mo som: 8°
+ Dong mudn 38°
)
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STT Cic thong sb Gia tri
Xupap Xa:
26 + Mo sém: 52°
+ Pdéng mudn 8°
Luong nhién liéu cap cho CTCT tai ché do
27 . ,
dinh muc (g)
28 Hé théng 1am mat Tuan hoan nudc
29 Ti s6 nén cua ting ap 2,2

2.2. Nghién ctru moé phong

Trong nghién ciru nay, phan mém Diesel-
RK (Lién bang Nga) duogc sir dung dé md
phong qua trinh 1am vi¢c cua dong co diesel
Hyundai D4CB khi sur dung nhién li¢u diesel
khoang va céc ty 1& phéi tron biodiesel tir tao
vi mo (Microalgae Biodiesel Oil - MBO).
Diesel-RK 1a phan mém chuyén dung cho
mod phong chu trinh cong tac cua dong co
diesel, cho phép tinh toan cac thong s dic
trung ctia qué trinh phun - chay, hinh thanh
phat thai va hi¢u sut dong co dua trén cac
mo hinh nhiét dong va ban thuc nghiém.

M6 hinh dong co trong Diesel-RK dugc
xdy dung dua trén cac thong sb hinh hoc,
diéu kién 1am viéc va dic tinh phun nhién
liéu cuia dong co D4CB. Cac tinh toan dugc
thuc hién tai cac ché d6 toc d6 quay 1400,
2000, 3000 va 3800 vong/phiit nham danh gia

anh huong cta ty 18 phdi tron MBO dén cac
chi tiéu hiéu sut (cong suit, mo men, suit
tiéu hao nhién liéu) va cac thanh phan phat
thai chinh nhu CO,, SO, NOx va mugi than.

Két qua mo phong phan anh xu hudng
bién thién cua cac thong s6 dong co va phat
thai khi thay d6i loai nhién liéu va ty 1& phdi
tron. Do nghién ciru chua tién hanh kiém
ching bang thuc nghiém, cac gia tri tuyét
d6i thu duoc chu yéu mang ¥ nghia so sanh
twrong dbi, lam co so cho viéc danh gia tiém
nang ung dung cua nhién li¢u MBO va dinh
hudng cho cic nghién ctru thuc nghiém tiép
theo.
2.3. Nhién liéu

Trong nghién ctru nay, bai bao sir dung
nhién liéu Diesel No.2, Diesel Tédo va nhién
liéu pha tron gitra Diesel Tao va Diesel No.2
lan luot 1a BS va B10.

Bing 2. Bang thong s6 nhién liéu Diesel No.2, B100, B5, B10 [6]

A Diesel  Diesel Tdo

TEN No.2s B100 B 10 BS

%C 87 78 86.1 86.55

%H 12.6 12 12.54 12.57

%0 0.4 10 1.36 0.88
1 | Ham luong luu huynh trong nhién liéu [%] 0.002 0 0.0018 | 0.0019
2 Nhiét tri thip [Mj/kg] 42.5 40 4225 | 42.375
3 Nang Iugng hoat hoa [Kj/mol] 22 22 22 22
4 CN 48 52 48.4 48.2
5 Khéi luong riéng[lfg/a;nr;’l;ién liéu tai 323K 230 ’71 341 | 83205
5 Hé s strc cang béénﬁg/crl;l:]l nhién liéu tai 323 0.028 0.04 0.0292 | 0.0286
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A Diesel  Diesel Tao
TEN No.2s B100 B10 BS
Do nhdt dong luc hoc cuia nhién lidu tai
7 323K [Pa 5] 0.003 0.0052 0.0032 | 0.0031
8 Nhiét hoa hoi riéng [KJ/kg] 250 250 250 250
Nhiét dung ri€ng ctia nhién li¢u tai nhiét do
9 s g R 1853 2200 1887.7 | 1870.4
10 Khdi lugng phan tir ctia nhién liéu 190 290 200 195
Hé s6 khuéch tan cta hoi nhién liéu trong
1 khong khi ¢ diéu kién khi quyén[[K]x107-10 3.1 > 329 | 3195
12 Nhiét do ctuia nhién liéu [K] 380 380 380 380
13 Ap suit hoi bdo hoa cia nhién liéu & nhiét 480 480 480 480
do thap T, bar 0.0477 0.0477 | 0.0477 | 0.0477
" Ap suit hoi bdo hoa tai nhiét do t6i han cia 710 710 710 710
nhién li¢u, bar 1616 1000 1554.4 | 1585.2

3. Két qua mo phéng va thio luan
3.1. Biéu do phat thai NOx, PM va HRR
3.1.1 Vong tua may 1400 vong/ phut

1 B 1

3.1.2 Vong tua may 2000 vong/ phut

2500}

)
CA Gk g doy

Hinh 1. Db thi so sanh phat thai NOx, PM va
HRR gitia cac loai nhién li€u & vong tua may
1400 vong/ phut

3.1.3 Vong tua may 3000 vong/ phut

]

0
O Corkhrgi g

Hinh 2. D4 thi so sanh phat thai NOx, PM va
HRR giiia céac loai nhién li€u ¢ vong tua may
2000 vong/ phut

3.1.4 Vong tua may 3800 vong/ phut

=+ Concariion o NOv_pom Mode 86 FP-I0 PR320 ~ 851 | —

Hinh 3. Db thi so sanh phat thai NOx, PM va

HRR gitia cac loai nhién li¢u & vong tua may
. 3000 vong/ phut
Laplty J’.ﬁ_
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Hinh 4. Db thi so sanh phat thai NOx, PM va
HRR gitra cac loai nhién li€u & vong tua may
3800 vong/ phut
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Theo mo phong thi tdc do toa nhiét HRR
tai goc truc khuy 355 do tang vot rat nhanh va
dat cuc dai, sau d6 giam dan vé cubdi qua trinh
chay dan t6i lugng bd hong ciing hinh thanh
rat nhanh, tuy nhién luong bd hong khong
tang vot ma tang nhanh tor CA 355-360 do,
r0i sau méi giam dan do qua trinh oxy hoa
muoi than. Con khi NOx khong tang nhanh
ma chi ting dan tir 355- 385 d0.

3.2. So sanh va phan tich cac loai khi thai
3.2.1. Biéu d6 NOx (ppm)

3500

3000

2500 - |
g 2000 - EB5
& 1500 - mB10

1000 -

500 - =B100

0 - m Diesel No.2
1400 2000 3000 3800
Vong/phit

Hinh 5. Biéu d so sanh khi thai NOx giira
cac loai nhién li€u ¢ cac vong tua may 1400,
2000, 3000, 3800 vong/phut

Bang 3. Bang so sanh khi thai NOx dong co

(ppm)
Ne B5 BI0 BI100 ?\;zsgl
1400 | 2000 | 2053.7 | 2903.2 | 1955.8
2000 1678 | 1612.6 | 2744 | 1636.1
3000 | 1354.3 | 1438.2 | 24302 | 1320.1
3800 | 1163.2| 1230.4 | 20958 | 1137.9

Theo md phong & ca 4 loai nhién liéu,
thi nong d6 NOx déu giam khi téc do dong
co ting. Nguyén nhan NOx giam 1a khi toc
do tang, thoi gian chdy ngan hon lam giam
thoi gian tdn tai cta vung nhiét do cao tir do
giam hinh thanh NOx. Trong d thi ta thdy
B100 ludn tao ra NOx cao nhat vi phén tir
chtra nhiéu 6 xy nhat va Diesel No.2 it tao
ra khi NOx nhat.

Diesel Tao: Bong co quay cang nhanh
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thi ti 1¢ chénh léch NOx gitra Diesel Téo va
Diesel No.2 khoang 48% ¢ vong tua may
1400 vong/phut, 68% & 2000 vong/phut,
chénh 1éch dén 84% & vong tua may 3000
vong/phtt.

3.2.2. Biéu do khi thai (g/kWh)

750
700 mB5

é 650 =B10

3 =B100

600 _
14002000 3000 3800 " Desel No-2

Vong/phut

Hinh 6. Biéu d6 so sanh khi thai gitra cac
loai nhién liéu ¢ cac vong tua may 1400,
2000, 3000, 3800 vong/phut

Bang 4. Bang so sanh thi khai dong co

Ne B5 B10  B100 ?\;zsgl
1400 | 740.76 | 738.14 | 701.67 | 741.83
2000 | 702.27 | 700.78 | 665.83 | 704.7
3000 | 700.41 | 698.12 | 661.44 | 702.8
3800 | 712.41 | 711.18 | 671.76 | 713.46

Theo mo6 phdng & cé 4 loai nhién li¢u,
thi ndng d6 CO, déu giam khi téc do dong
co tang. Cing do trong Diesel Tdo chtra
nhiéu 6xy hon nén khi chay, cac phan tir
oxy nay tham gia vao qua trinh phan tng,
gitp nhién li¢u chdy hoan thién hon, han
ché hién tuong du thira hydrocarbon chua
chay hét do d6 ndng d6 khi CO,va HC giam
di rat nhiéu. So véi ndng d6 khi CO, ciia
B 100 thi ndng do CO, cua Diesel No.2 la
cao nhat va cao hon Diesel Téo tir 5-7%.
Ti 18 pha tron Diesel Tao cang cao thi ndng
d¢ CO, cang giam. Tuy nhién khi vong tua
may qua 3000 vong/phut thi luc nay khi
CO, lai bit dau tang.

Khdi lugng san xuit duoc 1kg sinh khoi

tdo kho can 1,83 kg khi CO,. [4] " 41;
Sé 41 nim 2026 FI1 &
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Khoi lwong sinh khoi
khéi lwong dau Tao
0,3

~0,23048
03

Luong CO, hap thu = 0,768 x 1,83 =
1,406 kg.

Phat thai ctia Diesel Tao thap hon Diesel
No.2 khoang 6%, tuy nhién véi tinh chat
hap thu khi dé quang hop cua tao da tao ra
nhitng loi thé ti wu so véi nhién lidu diesel
truyén thong va chung ta c6 thé tan dung sy
quang hop cua Téo dé:

Giam phat thai CO,- Trung hoa carbon
(Carbon Neutral): Tao su dung CO, trong
khi quyén dé quang hop va tao ra smh kh01
nén ngudn carbon trong dau tao c6 ngudn
gbc tir khong khi, khong phai tir nhién liu
hoa thach. Khi dau tao dugc ddt chay, luong
CO, phat ra thap hon lugng CO, ma tao da
hap thy tir d6 gitp giam téng CO trong khi
quyén. Trong khi diesel truyén thong giai
phong CO, ¢6 sinh (fossil CO,) tir long dat,
lam tdng hi¢u ung nha kinh.

= 0,768 kg sinh khéi

Tén dung khi CO, thai cong nghiép: Tao
¢6 thé duge nudi truc tlep bang khi thai CO,
tr nha may nhiét dién, xi mang hodc cong
nghiép ndng. Nhu vy, diesel tdo gitp tai su
dung CO,- mot dang xur Iy va giam phat thai
khi nha kmh tai ngudn. Diesel truyén théng
khong c6 kha nang nay.

Ngudn nguyén liéu téi tao va bén viing:
Tao phat trién nhanh, c6 thé nudi trén dién
tich khong can dat nong nghiép, khong canh
tranh v6i cdy luong thyc.Dau tao 1a ngudn
nang lugng tai tao (renewable), trong khi
dau mo 1 tai nguyén hiru han.

Hiéu sudt chuyén doi CO, cao: Tao c6
hiéu suét quang hO’p cao hon cay trong trén

can tur 5-10 lan, gitp hap thy CO, hi¢u qua
hon. Mot sb loai tao c6 thé hap thu dén 2,0
kg CO, cho 1 kg sinh khéi kho sinh ra.

Cai thién chat luong moi truong: Qua
trinh nudi tao gitp lam sach nudc thai (hap
thu N, P) va giam 6 nhiém khong khi do CO,,
San pham phuy (bé tao) c6 thé dung lam thuc

Y9124 6 41 nam 2026
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an chan nudi, phan bon hodc vat liéu sinh hoc.
Néu chiing ta pha,tr(f)n 40% Diesel Tao

vao Diese} truyén thong thi gan nhu phat

thai CO, bang 0.

3.2.3. Biéu do thi thai CO, (g/kWh)

0.008 -
é 0.006 - - mBS5
§c0.004 1 .~ mBI10
=B100
0.002 -
m Diesel No.2

O A .
1400 2000 3000 3800

Vong/phit

Hinh 7. Biéu d6 so sanh khi thai SO, giita
cac loai nhién liéu ¢ cac vong tua may 1400,
2000, 3000, 3800 vong/phut

Bang 5. Bang so sanh khi thai SO, dong co

Ne B5  B10 B100 ?&ﬁs;’l
1400 | 0.00878 | 0.00833| 0 | 0.00921
2000 | 0.00833 | 0.00791| 0 | 0.00875
3000 | 0.0083 |0.00788| 0 | 0.00872
3800 | 0.00845 | 0.00803| 0 | 0.00886

Theo md phong dudi day thi B100 co
ndng d6 khi thai SO, bang 0, nguyén nhan la
do trong nhién li¢u Diesel Tao khong chira
luu huynh, vi vay qua trinh chay khong phat
sinh gop phan giam dang ké 6 nhidm khong
khi va mua axit.

3.2.4. Biéu do Soot (g/kWh)

0.25
0.24
=
= [ ]
2 0.23 BS5
B0 0.22 mB10
v 0.2
0.21 - mB100
02 | B Diesel No.2
1400 2000 3000 3800
vong/phut

Hinh 8. Biéu dd so sanh mudi than giita cac
loai nhién liéu ¢ cac vong tua may 1400,
2000, 3000, 3800 vong/phut
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Bang 6. Bang so sanh bui min dong co

Diesel
No.2

0.14899

Ne BS B10 B100

1400 | 0.21286 | 0.21241 | 0.20639

2000 | 0.15895 | 0.1619 | 0.15413 | 0.1159

3000 | 0.11627 | 0.11584 | 0.11196 | 0.09655

3800 0.11858 | 0.12693 | 0.1686 | 0.15437

Khi toc do tang tir 1400 — 3000 vong/
phut, lugng PM giam dan, do qua trinh chay
dién ra hoan thién hon & téc d6 cao hon,
nhiét d6 va ap suat budng chay cao hon gitp
giam mugi than. Tuy nhién, ¢ 3800 vong/
phut, luong PM lai tang tr¢ lai, dac biét 1o
v6i B100. Nguyén nhan: & toc do rat cao,
thoi gian phun va hoa tron ngin, gay chay
khong hoan toan, lam tang hat mugi.

O moi toc do, Diesel No.2 ludn cbd gia
tri PM thép nhét nén chdy hi¢u qua hon, do
c6 d6 nhot thap va dic tinh bay hoi tot hon
biodiesel.

Biodiesel (B5, B10, B100) ¢6 xu hudng
phat thai PM cao hon Diesel No.2, nhung su
khac biét khong 16n & tdc do thap.

Khi tang ty I¢ biodiesel:

PM giam nhe tir B5 — B100 ¢ téc do
thap (1400 vong/phat) — do biodiesel co
chtra oxy noi tai, giip chay sach hon.

PM tiang manh & toc d6 cao (3800 vong/
phat) dbi véi B100, do do nhét cao va kha
nang phun toi kém — hoa tron kém, tao
mudi nhiéu hon.

3.2.5. Biéu do céng sudt dong co

120
100
80 o
[ |
= 60 -
= B10
40 1 =B100
20 1 u Diesel No.2
0 i
14002000 3000 3800
vong/phut

Hinh 9. Biéu do so sanh cong suat dong co
gitra cac loai nhién li¢u ¢ cac vong tua may
1400, 2000, 3000, 3800 vong/phut
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280
270
260
g 250 mB 5
7 240 =B10
230 mB100
220 m Diesel No.2
210 -
1400 2000 3000 3800
vong/phut

Hinh 10. Biéu d6 so sanh momen xoin dong
co gitra cac loai nhién li€u ¢ cac vong tua
may 1400, 2000, 3000, 3800 vong/phut

Bang 7. Bang so sanh cong suat dong co

Ne B5 BI0 BI100 IEES;I
1400 | 34.481 | 34.63 | 36.833 | 34.417
2000 | 52.509 | 52.605 | 56.058 | 52.304
3000 | 79.659 | 79.948 | 85.421 | 79.364
3800 | 96.368 | 96.587 | 103.55 | 96.26

Béng 8. Bang so sanh momen dong co

Ne B5 BI0 BI100 IEES;I
1400 | 23521 | 236.23 | 251.25 | 234.77
2000 | 250.73 | 251.19 | 267.68 | 249.75
3000 | 253.58 | 254.5 | 271.92 | 252.64
3800 | 242.19 | 242.74 | 260.24 | 241.92

Diesel No.2: Mo-men cuc dai dat 255
N.m, cong suat gan chuén thiét ké.

Diesel Tao: Momen cuc dai dat khoang
270 N.m (tang ~6%), cong sut ting khoang
7%.

Cac ti 1€ pha tron gitra Diesel No.2
voi Diesel Tao tr BS, B10: Ti 1€ pha tron
Diesel Tao cang cao thi momen va cong
suit déu tang.

Theo mé phong thi cong suét cua
Diesel No.2 dat 96,26 kW, xdp xi bang
v6i cong sudt ciia bén thiét ké 1a 103 kW
¢ vong tua may 3800 vong/phut. Tuy nhién
nhién li¢u Diesel Tdo thi lai dat cong suét
clia thiét ké.

H,/wful.‘ﬂ ¥
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3.2.6. Murc tiéu hao nhién liéu cua dong co

SFC

0.25

0.24 N
=
= 0.23 EBS5
%022 - =B10
2

0.2 m Diesel No.2

1400 2000 3000 3800
vong/phit

Hinh 11. Biéu dd so sanh muc tiéu hao nhiéu
liéu dong co gitra cac loai nhién li€u & cac vong
tua may 1400, 2000, 3000, 3800 vong/phut
Bang 9. Bang so sanh muc tiéu hao dong co
Diesel
No.2
0.23109 [ 0.23147 | 0.24289 | 0.23022
0.21908 [ 0.21976 | 0.23048 | 0.2187
3000 | 0.2185 | 0.21892|0.22896 | 0.21811
3800 | 0.22224 | 0.22302 | 0.23253 | 0.22142

Khi téc do tang tir 1400 — 3000 vong/
phut, muc ti€u hao nhién li€u gidm nhe, do
dong co hoat dong gan ving hiéu suat t6i wu.
O 3800 vong/ phut, mirc tiéu hao ting tro lai
cho tat ca nhién liéu vi ma sét, ton that bom,
va hiéu sudt chay giam ¢ téc do cao.

Diesel No.2 1udn c¢6 muc tiéu hao thip
nhat & moi toc d6 va diéu nay phu hop vi
diesel truyén thong cé gia tri nhiét cao hon
(nang luong riéng 16n hon), nén can it nhién
liéu hon dé sinh cting mot cong suat.

BS5 va B10 chi cao hon Diesel No.2 rét it
(chénh 1éch 0.3-0.7%) — cho thiy pha lodng
biodiesel ty 1¢ thip khong anh huong nhiéu
dén hiéu qua tiéu hao nhién liéu.

B100 c6 mirc tiéu hao cao nhét (cao
hon khoang 4-6%) — vi biodiesel co6: Gia
tri nhiét thap hon (it ning lwong hon mdi
kg nhién liéu). B9 nhdt cao hon, [am giam
kha ning phun toi va hoa tron, nén hiéu suat
chdy giam nhe.

3.2.7. Tinh kinh té - ky thudt - an toan cia
nhién liéu Diesel Tao

Kinh té: Chi phi san xuét diesel tir tio
(algae diesel) hi¢n nay con kha cao so voi

Ne BS

B10

B100

1400
2000
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va cong nghé. Gia thanh nhién liéu cua
Diesel Tao gap 1,5-2,5 lan diesel truyén
thong. Day 1a mot trong nhiing trd ngai 16n
nhat cta cac doanh nghiép khi str dung loai
nhién liéu Diesel Tao. Tuy nhién du kién dén
nam 2030 bang cach ap dung khoa hoc k¥
thuat hién dai va phat trién chung loai Téo
Nannochloropsis ting kha ning sinh khoi
1én t6i 60% thi gia thanh san xuat 3 USD/ 1
Gallon diesel Tao. [5]

K¥ thuat: Diesel tio c6 tiém ning cao
nho tinh chdy sach, an toan va than thién
mdi trudng. Tuy nhién nhuoc diém ky thuat
chinh la d§ nhot cao, nhiét tri thép nén kho
khéi dong lanh. Str dung pha tron B5-B10
1a t6i uu dé dam bao tuong thich dong co
hién c6 ma khéng can cai tién hodc ching
ta sir dung phu gia ha diém dong dac hoac
gia nhi¢t nhién liéu ¢ vung lanh

An toan: Nhién liéu Diesel Tao va hon
hop pha tron c6 diém chép chay cao hon gap
2-3 lan Diesel truyén thdng nén it nguy co
chay nd trong van hanh va luu kho. Nhién
liéu Diesel Tao va hon hop pha tron c6 doc
tinh thép hon rd rét va than thién véi moi
truong hon Diesel truyén thdng. Tuy nhién
do Nhién liéu Diesel Tao va hon hgp pha
tron ¢ ngudn gdc tir thuc vat nén phai bao
quéan trong mdi truong kin, son chdng oxy
hoa va tranh anh ning. Ngoai ra ching ta
phai thuong xuyén kiém tra loc nhién liéu
va hé thong phun trong khoang thoi gian dau
lam viéc va khong dé nhién liéu qua 3 thang
néu khong co chat phu gia 6n dinh oxy héa.
4. Két luan va kién nghi
4.1. Két luan

Két qua nghién ctru cho thay biodiesel tir
tao ¢ tiém nang tré thanh mot lya chon nhién
liéu sinh hoc thay thé mot phan diesel truyén
thdng cho cac dong co diesel hién nay. Nho
chi sb cetane twong d6i cao va ham luong
oxy ndi tai trong cau trac phén tir, biodiesel
tir to 6 thé hd trg qua trinh chay dién ra
on dinh va c6 xu hudng hoan thién hon, qua
do gitip dong co duy tri kha nang lam viéc

' iesel hoa thach, do nhiéu yéu t6 diu vao  khi str dung nhién liéu B100 hoic cac hdn

oy
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hop B20-B50. Mac du nhiét tri ciia biodiesel
thuong thap hon dlesel khoang, céc chi tiéu
nhu cong sudt va ap suat trung binh hitu hiéu
(BMEP) c6 thé duoc duy tri, va trong mot
s6 ché d6 van hanh quan sat thay xu hudéng
cai thién (theo két qua md phong/danh gia
trong nghién ctu).

Vé méi trudong, két qua phan tich cho
thay viéc str dung biodiesel tir tao co xu
huong lam giam cac phat thai CO,, CO va
HC; dong thoi phat thai SOx giam manh do
nhién liéu hau nhu khong chira Ivu huynh.
Ngudn nguyén liéu vi tao c6 oi thé 1 khong
canh tranh truc tiép voi dat nong nghiép va
¢6 kha ning hap thu CO , trong qua trinh sinh
truong; tuy nhién, dé du’a ra cac nhén dinh
dinh lugng vé dong gop dbi voi “trung hoa
carbon” can c6 bo sung dit liéu phan tich
vong doi (LCA) va s6 liéu thuc nghiém/do
dac dang tin cdy. Xét dén chi phi san xuat
hién nay va mdt s6 han ché vé tinh chat
nhién li¢u, trong giai doan trudc mat, viéc
st dung hon hop biodiesel tir tdo - diesel &
ty 1€ B10-B20 dugc xem la phuong an kha
thi, c6 thé can bang giita hiéu suét, phat thai
va yéu cau can thiép k¥ thuat dbi voi dong
co & muc t6i thiéu.

4.2. Kién nghi

Vé kinh té: Hién tai, chi phi san Xuat
biodiesel tir tao con cao hon diesel hoa thach
(uéc tinh khoang 1,5-2,5 1an theo cac bao
céo/cong b lién quan). Trong tuong lai, su
cai tién cong nghé nudi ciy vi tao va tdi vu
hoa quy trinh thu dau - chuyén hoa, ciing
v6i viée phat trién cac chung co nang suit
cao nhu Nannochloropsis, ¢6 thé gop phan
giam gia thanh, tao diéu kién thuéan lgi hon
cho thuong mai hoa.

Vé ky thuat: Dbi v6i dong co hién co,
nén wu tién cac ty 18 phdi tron thap dén trung
binh nhu B5-B10 hoic B10-B20 nham duy
tri kha niang khoi dong va van hanh 6n dinh.
Pong thoi, can xem xét nghién ciru bo sung
phu gia cai thién tinh luu dong va/hoac giai
phép gia nhiét nhién liéu trong diéu kién
nhiét do thap dé giam rui ro vé d6 nhét va

Khoa hoc Ky thugt — Cong nghé

phun suong.

Vé an toan va bao quan: Biodiesel tir tao
c¢6 diém chép chay cao va doc tinh thap; tuy
nhién, nén luu trir trong diéu kién kin, han
ché tiép xtic oxy va anh sang nhdm giam oxy
hoa, ddng thoi theo ddi tinh trang loc nhién
liu trong giai doan dau sir dung dé han ché
hién tugng tac loc do cin ban.

Dinh huéng nghién ciru tiép theo: Can
tap trung hiéu chinh cac tham sé phun trong
md phong Diesel-RK, dong thoi két hop voi
thir nghiém thuc té trén dong co Hyundai
D4CB dé d6i chting va nang cao do tin cay
ctia két qua. Ngoai ra, ¢ thé mod rong nghién
ctru theo hu:(mg tich hop biodiesel tir tao voi
cac hé truyén dong hybnd hé thong phat dlen
va tng dung hang hai nham ti wu hiéu suat
va giam phat thai trong cac diéu kién van
hanh khac nhau.
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