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TOM TAT

Bai bdo trinh bay két qua nghién ciru mé phong bang phan mém AVL - BOOST ddnh gid
tinh nang kinh té, kj thudt va phat thdi cia dong co D4BB khi sit dung nhién liéu diesel sinh hoc
(biodiesel). Qud trinh nghién ciru dwoe tién hanh ddc tinh toc do ngoai (100% tai) véi dong co
thudn nhién liéu diesel va dong co lam viéc voi ti 1é pha trén 5% biodiesel (BS). Két qua cho thdy
déng co sir dung nhién liéu B5 cho cong sudt giam 0,91%,; tiéu thu nhién liéu tang 0,92%, phat thai
CO, Soot giam lan lugt la 7,57% va 17,43%, NO_lai tang 9,65%. Nghién citu nay gép phan lam tai

liéu tham khdo cho nhitng nghién civu tiép theo vé sir dung biodiesel trén dong co dot trong.
Tw khéa: Nhién licu kép Biodiesel; Phat thai; AVL - Boost.
ABSTRACT

The article presents the results of a simulation study using AVL — BOOST software to evaluate
the economic, technical and emission characteristics of the D4BB engine when fueling biodiesel.
The research process was conducted to characterize the external speed (100% load) with a pure
diesel engine and an engine operating with a 5% biodiesel blend (B5). The results showed that the
engine using B5 fuel reduced its capacity by 0.91%; fuel consumption increased by 0.92%, CO and
Soot emissions decreased by 7.57% and 17.43%, respectively, while NO_increased by 9.65%. This
study contributes as a reference for further studies on the use of biodiesel in internal combustion

engines.
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1. GIOI THIEU CHUNG

Nguon gbe sinh hoc nhu céc loai nhién
liéu duge chiét suit tir dau hodc tinh bot cua
cac loai cay (co, dura, huéng duong, jatropha,
tao, mia, sén, ngo...), md dong vat hay khi
biogas san xudt tir phé thai (rac thai, chat thai
tr dong vat,...). Trong cac dang nhién li€u thay
thé 0, biodiesel dung dé thay thé cho diesel,
con bioethanol, biomethanol dung dé thay thé
cho nhién li¢u xang. Thong thuong, nhién liéu
thay thé noi chung c6 thé sir dung trén dong co
& dang nguyén chat (100% nhién liéu thay thé),
hodc & dang phdi hop, tic 1a mot phan nhién
liéu thay thé két hop véi nhién liéu truyén
thdng. Vi du nhu hdn hop nhién liéu B5 (5%
bio-diesel, 95% diesel truyén thdng), hdn hop
nhién liéu E5 (5% ethanol, 95% xang),...

Str dung nhién li¢u diesel sinh hoc
(Biodiesel hay biodiesel fuel) trén dong co
diesel duoc nhidu nha khoa hoc quan tam
nghién ctru [1]. Biodiesel 1a loai nhién li¢u it
gy 6 nhiém, da dugc nghién ctru va sir dung
nhiéu trén dong co dbt trong & cac nude trén
thé gi6i ciing nhu & Viét Nam.

Str dung nhién liéu thay thé, ngoai viéc
giai quyét van dé can kiét nhién liéu héa thach,
tan dung triét dé cac ngudn ning luong sin co
trong thién nhién, n6 con tao cong an viéc lam
cho nguoi dan, giai quyét phan nao van dé 6
nhiém moi truong. Ngoai ra, néu co su quy
hoach tét vé st dung dét thi viéc st dung nhién
liéu thay thé, dac biét 1a nhién liéu sinh hoc
con tao dong luc cho sy phat trién, giam triét
dé phat thai gay hiéu Gmg nha kinh nhd vong
khép kin CO, (cdy hdp thu khi CO, tr dong co
- trong cay dé san xuat nhién li¢u sinh hoc cho
dong co) [2].

Bai bao nay s& trinh bay két qua nghién

ctru su dung nhién li¢u sinh hoc bio-diesel BS
trén dong co diesel dugc thuc hién béng mo
phong théng qua phan mém chuyén dung AVL
— BOOST trén dong co D4BB sir dung phd
bién tai Viét Nam nham khéo sat kha ning st
dung biodiesel trén dong co nay.

2. PHUONG PHAP NGHIEN CUU

AVL — Boost 1a mét cong cu mo phong
céc qua trinh cong tac va qué trinh trao ddi khi
cua dong co. AVL — Boost cho phép xay dung
mo6 hinh day du cta toan bd dong co bang cach
lwa chon céc phan tir ¢6 trong hop cong cu va
nbi chiing lai bang cac phan tir. Xac dinh céc
thong sb trong qua trinh nhiét dong hoc, dong
chay trong qua trinh trao d6i khi qua trinh phun
nhién li€u, qué trinh chdy. M6 phong cac qua
trinh cong tac cua dong co véi do chinh xéac
cao, tao thuan loi trong muc tiéu thiét ké dong
co hodc phan tich cac qua trinh nhi¢t dong hoc.

Vi vay, nghién ctru lya chon phﬁn mém
AVL - BOOST mo6 phong dong co diesel D4BB
c6 hé théng nhién liéu bom cao 4p phan phdi,
diéu khién co khi. Qu4 trinh nghién ctru duoc
tién hanh dic tinh téc do ngoai (100% tai) voi
dong co thuan nhién liéu diesel va dong co lam
viéc voi ti 1€ pha tron 5% biodiesel (B5).

Tac gia di so sanh két qua cong sut,
tiéu thu nhién li€u, phat thai cua dong co st
dung nhién liéu BS va dong co thuan diesel dé
phan tich, khuyén nghi cho nhitng nghién ctru
tiép theo vé nhién liéu biodiesel.

3. KET QUA NGHIEN CUU
3.1. Cac thong s6 ky thuat ciia déng co D4BB

bong co D4BB 1a loai dong co diesel
pho bién tai Viét Nam trén cac xe tai hang trung
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va may bom nudc, chira chdy. Pong co D4BB
duoc san xuat tai Han Quéc. Thong s6 ky thuat
ctua dong co nay dugc trinh bay trong bang 1.

Bdng 1. Théng s6 co ban ciia dong co D4BB

TT Théng sb Gia tri Don vi
1 | Dung tich xylanh | 2,607 dm’
) Puong kinh 91.1 mm
xylanh
3 Haqh trinh 100 mm
piston
4 Ty s6 nén 22
5 S6 xylanh 4
6 | Thutulamviéc | 1-3-4-2
Cong suat 16n
8 it 59/4000 | kW/rpm
Momen xoén 16n
9 nhit 170/2200 | N.m/rpm
10 | Téc do téi da 4000 v/ph
1 Heé thdng nhién | Bom phéan
ligu phoi VE

3.2. Xay dung m6 hinh mé phéng
3.2.1. M6 hinh djng co [4]

Dua vao két cdu cua dong co D4BB
thuc té, nhiing phﬁn tod da duoc dinh nghia
trong AVL — Boost va cac thong sd k§ thudt ctia
dong co, tién hanh lua chon cac phén tir cho mo
hinh va dugc trinh bay nhu trén hinh 1.

Hinh 1. M6 hinh mé phong dong co D4BB
3.2.2. Danh gia d¢ tin cdy ctia mo hinh

Trudc khi dugce sir dung dé tinh toan céc
truong hop khac thi mé hinh tinh can duoc hiéu
chinh dé dam bao d9 tin cay. Do tin cdy cua mo
hinh dugc danh gia thong qua viéc so sanh mot
sO két qua nhu cong suat, suat tiéu hao nhién
li¢u gitra m6 phong voi duong dac tinh ngoai
thuc té cua dong co thuc theo catalog. Pac tinh
ngoai thuc té duoc do trén bang thtr tai Pai hoc
Bach khoa Ha Noi dé hiéu chinh dam bao d¢ tin
cdy cua mo hinh mo6 phong [3].
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Hinh 2. Biéu d6 so sanh cong sudt gitta dong co
thuc va mé phong
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Hinh 3. Biéu do so sanh sudt tiéu hao nhién liéu
gitta dong co thuc va mo phong

Két qua cho thay, khi so sanh cong sut
gitra mo phong va dong co thuc véi 100% tai
tai 7 ché do téc d6 khac nhau tir 1000 — 4000 v/
ph, két qua cho thay sai 1éch 16n nhat tai toc do
1000 vong/phut 1a 2,18%, sai léch nho nhét tai
tdc d6 2000 vong/phut 12 01,12%. Sai 1éch vé
suét tiéu hao nhién liéu trung binh trén toan bo
dai toc do 1a 1,41% (Hinh 2).

Két qua so sanh sut tiéu hao nhién liéu
gitta m6 phong va dong co thuc véi 100% tai
cling tai 7 ché do téc do khac nhau. Két qua
cho théy sai léch 16n nhét tai tbe do 1000 vong/
phut 13 2,13%, sai 1éch nho nht tai toc d6 2000
vong/phiit 14 1,1%. Sai léch vé suit tiéu hao
nhién li€u trung binh 1a 1,45% (Hinh 3).

3.3. Két qua tinh toan mé phéng

3.3.1. Anh hwéng ciia nhién ligu téi dwong
ddc tinh cong sudt va sudt tiéu hao nhién liéu

Gia tri cong sut dong co & ché do 100%
tai v6i nhién liéu diesel va BS tai cac toc do
khac nhau theo duong dic tinh ngoai duoc thé
hién trén hinh 4. Két qua moé phong cho thiy
cong suit cua dong co khi sir dung nhién liéu
B5 thip hon so véi dong co sir dung nhién li¢u
diesel. Sy giam cong suit 1a twong d6i nho,

trong d6 giam 16n nhat tai tdc do 4000 vong/
phut twong ung véi 1,44%. Tinh trén toan dai
toc do, cong suat ciia dong co giam trung binh
12 0,91%. Sy giam cong sudt nay dugc giai
thich vi nhién li€u B5 ¢6 nhiét tri nho hon so
voi diesel.

Hinh 5 thé hién gia tri suit tiéu hao
nhién li¢u ctia dong co khi mo6 phong véi nhién
lidu diesel va B5. Két qua cho thay khi str dung
nhién liéu B5, cong suit giam so v6i dong co
khi str dung nhién liéu diesel. Su giam cong suét
1a trong d6i nho, trong d6 giam 16n nhét tai toc
d6 4000 vong/phut tuwong tng vai 1,46%.
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3.3.2. Anh hwéng ciia nhién ligu téi phat thdi
cua dong co

Hinh 6 thé hién lugng phat thai CO ctia
dong co khi st dung nhién li¢u diesel va BS5.
Két qua cho thdy khi dong co sir dung nhién
liéu B5 cho phat thai CO thap hon so véi khi st
dung diesel. Mtrc giam 16n nhat khi dong co sir
dung nhién li¢u B5 so voi nhién li€u diesel la
14,12 % tai tbc d6 4000 vong/phut. Mtc giam
trung binh trén toan bo dai téc d6 1a 7,57 %.

Hinh 7 thé hién lugng phat thai NO_cua
dong co khi st dung nhién li¢u diesel va BS5.
Két qua cho thdy khi dong co sir dung nhién
li€u B5 cho phat thai NO_ cao hon so véi khi su
dung diesel. Mtrc ting 16n nhat khi dong co sir
dung nhién li¢u B5 so voi nhién li€u diesel la
19,77 % tai tbc d6 1000 vong/phut. Mirc ting
trung binh trén toan bo dai téc d6 14 9,65 %.

Luong phat thai Soot trong xylanh cua
dong co su dung nhién li¢u diesel va B5 duoc
thé hién trén Hinh 8. Tur két qua, ta nhan théy
dong co sir dung nhién li¢u B5 c6 phat thai Soot
giam so voi nhién li€u diesel. Ham luong mudi
than (Soot) giam khi st dung nhién li¢u BS5
trung binh trén toan dai tdc do theo duong dac
tinh ngoai véi mic giam tuwong ung la 17,43 %.
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Hinh 8. Phat thai Soot
4. KET LUAN

Két qua nghién ctu trén di lya chon
duoc cac md hinh hinh thanh hon hop va chay
trong dong co LPG/Diesel phu hop.

Két qua nghién ciru ¢6 thé dinh hudng
cho vi¢c nghién ctru thuc nghiém stir dung nhién
liéu LPG trén cac dong co diesel khac nhau dé
dua ra cac diéu kién cy thé khi chuyén doi dong
co diesel cu thé sang sir dung ludng nhién liéu
LPG/diesel.

ba xay dung dugc md hinh mo6 phong
ctia dong co D4BB bang phan mém khi st dung
nhién liéu diesel va B5. Két qua tinh toan cong
sudt, suat tiéu hao nhién liéu giita mo phong va
dong co thuc c6 sai léch nho, do d6 mo hinh
mo phong dam bao do tin cay dé thuc hién céac
nghién ctru khac.
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Két qua md phong cho thdy cong suit
dong co ¢6 xu hudng giam trong khi suét tiéu
hao nhién li¢u lai tdng khi sir dung nhién li¢u
B5. Tinh trung binh trén toan dai téc do, cong
suat giam 0,91%, suit tiéu hao nhién liu ting
0,92%.

Céc phat thai CO, Soot gidm trong khi
NO_ lai tang khi st dung nhién li¢u B5. Tinh
trung binh trén toan dai tbe do, do giam cua
CO, Soot lan lugt 1a 7,57%, 17,43%, NO ting
9,65%.%
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