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TOM TAT

V6i phan mém chuyén dung BOOST, bai bao trinh bay mé phong chu trinh cong tac ciia dong co
diesel cong suit 10HP va s6 vong quay n=3600vong/phit cia hang Vikyno. Két qua mo phong khi sir
dung nhién liéu diesel va biodiesel-dau dira s& cho biét ap suat, nhiét, cong co ich cta chu trinh lam
viéc cua timg loai nhién liéu. Két qua con cho biét dic tinh cong sudt, moment, suét tiéu hao nhién
liéu. Trén co s& do, co thé so sanh dic tinh ngoai cia dong co khi sir dung 2 loai nhién li¢u nay.

Tir khoa: md phong, dong co d6t trong, biodiesel, dau dira

ABSTRACT

With the professional software BOOST, The paper shows the simulation of acting process of Vikyno
diesel engine 10HP, 3600 rpm. This simulation shows the pressure, temperature and effective work of
working process for each of diesel fuel and biodiesel (coco-oil). Besides, power characteristics,
moment and consumpsion ratio are also given. Then, the comparison of external characteristics of the

engine when using both fuels.
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1. GIOI THIEU

Trong cac xu hudng hoan thién cac phuong tién
giao thong vén tai ma cac chuyén gia trong
nganh trén toan thé gio1 da dang va s€ no lyc,
ndi com trén hét 1a van dé cung cip ning luong
cho dong co ddt trong sir dung cho cac phuong
tién va van dé han ché doc hai do dong co cua
cac phuong tién gay ra cho mdi truong. Céc
chat giy 6 nhidm co thé giy nguy hai dén tu
nhién va con nguoi ma khoa hoc nhén biét duogc
khong chi don thuan gy ra su khé chiu chang
han nhu mui hoi, mau sic ma cac nha khoa hoc
da xac dinh duoc phﬁn 16n cac chat 6 nhiém
tram trong va nguy hiém trong khong khi 1a
CO, HC, NOy nhing chit d6 c6 mit trong khi
xa cuia dong co dbt trong dung nhién liéu truyén
thdng (nhién liéu c6 ngudn gc dau mo). Trong

bai bao nay, tac gia dé xuit mot loai nhién liéu
m&i, mot loai nhién lidu c6 thé thay thé hodc két
hop giita nhién liéu nay va nhién liéu truyén
thong diesel, dung cho dong co ddt trong sir
dung cho khu vuc phia nam Viét Nam. Voéi
ngudn nhién lidu nay, dong co ddt trong co
ngudn nhién nhién lidu thay thé phu hop véi
khu vuc, chu dong trong viéc san suét va cung
cap, diéu d6 khong nhirng gop phan giai quyét
viée 1am cho lao dong phd thong ma con gop
phan thac day phat trién kinh té trong khu vuc.
Ciing trong bai bao nay, dong co dugc dé cap
dé nghién ctru 1 loai dong co dwgc san suat
trong nudc, dong thoi ciing 1a san pham co
ngudn cung cdp on dinh, dugc sir dung nhiéu
trong nudc. Bong co duge nghién ctru dung cho
cac chuong sau tinh toan nhiét dong co va so
sanh hiéu qua str dung cac loai nhién li¢u. Pong



co dugc chon 1a VIKYNO 01 xy lanh, st dung
nhién liéu Diesel va c6 cong sudt khoang 7 -
10HP, s vong quay (n) cta dong co 1a 2500 -
3600 vong/phit mang thuong hi¢u VIKYNO.
Sau khi tim hiéu cac thanh phan cua nhién
nhiéu thay thé, dé tai s& tién hanh tinh toan céac
thong s6 nhiét dong luc hoc cuia cia dong su
dung nhién liéu thay thé. Dé c6 dugc két qua tin
cdy tac gia s€ mo phong, sir dung ca hai loai
nhién liéu diesel va biodiesel.

2. PAC TiNH NHIEN LIEU BIODIESEL

Biodiesel la nhitng mono ankyn ester, n6 la san
pham cua qua trinh ester hoa cac acid hitu co.
Biodiesel ¢ cac dic tinh gn gidng nhu diesel,
thich hop cho viéc sir dyng lam nhién li¢u thay
thé dung cho dong co dbt trong. Nguon nguyén
vat lidu dé san xuat biodiesel dugc chiét xuat tir
cac loai cay ldy ddu, c6 san lwong phong phi. O
nudc ta, dac biét la khu vuc phia nam, mot
trong nhitng loai cdy c6 thé ké dén 1a cay dira.
Dau dira 13 mot ngudn nguyén liéu 16n dé san
xuit biodiesel. Biodiesel dau dira c6 nhiét tri
cao, do nhét thép trong cac loai biodiesel, chi sb
cetan cao gin bang diesel, 12 nhién liéu c6 thé
pha tron vo6 han vai diesel.

Bang sau déy 14 su so sanh mot sd tinh chét cua
nhién liéu diesel, biodiesel va hon hop diesel-
biodiesel véi ti 1¢ khac nhau. (B20, B30... dugc
hiéu 14 hdn hop diesel-biodiesel c6 20%, 30%...
biodiesel theo thé tich)

Bang 1: so sanh mét s0 tinh chat cia nhién li€u

Két qua nghién ctru va so sanh, biodiesel (dau
dira) c6 tinh chat rt gan nhu dau diesel, vi vay
c6 thé dung Biodiesel 1am nhién liéu thay thé dé
sir dung cho dong co d6t trong diesel.

3. MO PHONG TREN PHAN MEM BOOST

Véi phan mém chuyén dung BOOST tai phong
ky thuat mé phong AVL — Khoa ky thuat giao
thong — DPai hoc Bach khoa Tp.HCM, tac gia da
mé phong chu trinh van hanh cta dong co
diesel c6 cong sudt 10HP (7,35kW) va n=3600
vong/phit. Két qua mo phong cho chung ta dic
tinh ngoai cua dong co khi st dung hai loai
nhién liéu diesel va biodesel. Trén co so& do
chung ta c6 thé so sanh dic tinh cua dong co
diesel khi stt dung nhién li¢u biodiesel.

3.1 Quy trinh m6 phéng

- Tinh toan céc thong s6 dic trung nhién ligu.

- Lap mo6 hinh va chu trinh mé phong.

- Mo phong theo chu trinh da 1ap trén co s&
file nhién liéu da duoc xac dinh theo tha tu
s6 vong quay ting dan cua dong co tir 750
vong/phut dén 3600 vong/phut.

- Trinh bay két qua mé phong ra bang tai mot
s6 diém khi sir dung 02 loai nhién liéu.

- So sanh va nhén xét két qua mo phong 02
loai nhién liéu theo 4p suit trong xy lanh,
nhiét d trong xy lanh va cong c6 ich.

- So sanh va nhan xét két qua mo phong theo

Chi tiéu | Die | B20 | B30 | B40 | B50 | B75 | Bio cac dic tinh cua dong co theo s6 vong quay:
Chisé cong co6 ich, monent, suat ti€u hao nhién li¢u
Cotan | 520 | 52,0 | 524 | 528 | 53.2 | 541 | 54.1 dudi dang db thi.
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Biodiesel diu dira c6 cong thirc hoa hoc:
R-COO-CH;

(cacbon:72%, hydro: 12%, oxy: 16%).

Tén goi: Metyl ester Coco-oil (MeCo).
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Hinh 1: m6 hinh m6 phong chu trinh cong tac



3.3 Két qua mé phong
3.3.1 Bang s6 liéu

Bang Kkét qua so sanh mot ) gia tri dic trung
cua dong co khi sir dung nhién li¢u diesel va
biodiesel voi sé vong quay ting dan tir 750
vong/phut dén 3600 vong/phut.

®) Chit mau den cuia bang sau la gia tri mo
phong cua diesel, chit mau nhat 1a gia tri mo
phong cua biodiesel.

Bang 2: cac théng sé md phong nhién lidu
diesel va biodiesel trén ddng co Vikyno
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750 1049 227 822 2579 2022
10,04 227 7,78 24,69 19,12
1000 14,49 2,27 12,22 35,63 30,06
13,88 2,27 11,61 34,13 28,56
1500 20,49 3,39 17,11 50,40 42,08
23,67 3,39 20,28 58,21 49,89
2000 25,19 4,51 20,68 61,95 50,87
24,87 4,51 20,36 61,16 50,08
2500 26,53 5,63 2091 6525 5142
25,52 5,65 19,89 62,76 48,93
3000 25,92 6,75 19,17 63,74 47,15
2591 6,75 19,16 63,72 47,13
1500 27,60 7,87 19,73 67,88 48,53
26,09 7,87 1823 64,17 44,83
27,60 8,09 19,51 67,87 47,98
3600 2 b 2 B B

26,10 8,09 18,01 64,20 44,30

Bang 3: cac thong s mo phong nhién liéu
diesel va biodiesel trén dong co Vikyno (tt)
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750 0,82 0,18 0,65 2,03 1,59

097 018 0,61 1,92 1,50

1,52 024 128 373 3,5
1000 1,45 0,24 1,22 357 2,99
500 322 053 269 792 66l
3,72 0,53 3,19 9,14 7,84
000 28 094 433 1297 1065
5,21 0,94 4,27 12,81 10,49
hs00 695 147 547 1708 1346
6,68 1,47 5,21 16,43 12,81
3000 B4 2120 602 2002 1481
8,14 2,12 6,02 20,02 14,81
3500 1012 288 723 2488 17.79
9,56 2,88 6,68 23,52 16,43
300 1040 305 735 2559 18,09
9,84 3,05 6,79 24,20 16,70
3.3.2 D6 thi

Két qua do thi cho phép so sanh ap suit, nhiét
do, cong co6 ich trong 01 chu trinh lam viéc cua
dong co khi st dung nhién liéu diesel va

biodiesel.
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Hinh 2: Céc db thi so sanh thong sb dic trung
trong chu trinh cong tac cua dong co khi str
dung nhién li¢u diesel va biodiesel

3.3.3 Két qua so sanh dit tinh ngoai
3.3.3.1 Dang bang

®) Chir mau den cua bang sau 4 gia tri mo

phoéng cua diesel, chit mau nhat la gia tri mé
phong cua biodiesel.

Bang 4: so sanh dat tinh ngoai cua dong co

n Ne (kW)  Me (Nm) Ge (g/kWh)
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Ne - cong suat dong co; Me — moment xoan dong co;
Ge — suat tiéu hao nhién liéu

3.3.3.2 Dang db thi
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Hinh 3: Do thi so sanh dic tinh ngoai cua dong
co khi st dung nhién liéu diesel va biodiesel

4. MO PHONG TREN PHAM MEM
CRUISE

Mo phong trén phan mém CRUISE, dugc xay
dung trén mot moé hinh xe néng dung st dung
dong co VIKYNO, vi hién nay, trén khuon kho
dé tai, tac gia chua tim dugc phin mém mé
phong cac chat phat thai trén mo hinh mot
dong co diesel. Hon nira, trén co sé két qua mé
phong, chung ta chi so sanh lugng phat thai cac
chét doc hai dbi v6i 2 loai nhién liéu mot cach
dinh tinh. So sanh két qua mé phong dugc s&
cho biét lugng phét thai CO, NO,, HC cia dong
co su dung nhién li€u biodiesel so v6i nhién
liéu diesel.

4.1 Quy trinh m6 phéng

- Thiét 1ap mét mdé hinh mod phong xe nong

dung 4x2 st dung dong co diesel 01 xylanh.

- Mo phong ciing mot ché d6 cia md hinh cho

02 loai nhién liéu.

- So sanh két qua va nhan xét phat thai cua

qua trinh chay cua 02 loai nhién li¢u.



4.2 M6 hinh mé phéng
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Hinh 4: md6 hinh mé phong phat thai dong co
trén phan mém CRUISE

4.3 Két qua md phéong
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Hinh 5: so sanh su phat thai CO trong chu
trinh UDC (Urban Driving Cycle)
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Hinh 6: so sanh sy phat thai HC trong chu trinh
UDC (Urban Driving Cycle)
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H1nh 7: so sanh su phat thai NOx trong chu
trinh UDC (Urban Driving Cycle)

Lugng phat thai CO, HC va NOx theo két qua
md phong trén cung mot chu trinh tinh cda
nhién liéu diesel va biodiesel khac nhau. Tt ca
chi sb phat thai chat doc hai cua biodiesel déu
thip hon diesel.

5.NHAN XET VA KET LUAN
5.1 Nhén xét
5.1.1 Dic tinh ngoai cia dong co

Dua trén két qua céc dd thi dic tinh ngoai cua
dong co theo sb vong quay, ta co cic nhin xét
sau:

- Khi dong co chay & ché d6 cuc dai (3600
vong/phut). Cong sudt va moment cua dong co
khi st dyng nhién li€u diesel cao hon khi st
dung biodiesel.

- Trong khoang sé vong quay dong co tir
1500 - 2000 vong/phut, cong suit va Moment
cua dong co khi sit dung nhién li¢u Biodiesel
tang nhanh hon dong co st dung nhién li¢u
diesel. Nguoc lai, sudt tiéu hao nhién liéu
biodiesel giam hon so véi sudt tiéu hao nhién
liéu diesel.

- Moment cua dong co dat cuc dai (Men,,) khi
sir dung ca hai loai nhién liéu gin bang nhau
(Meépax-Bio = 20,36Nm tai $6 vong quay 1700v/p
va Menuwopie = 20,91Nm tai sO vong quay
2276v/p) - chénh 1éch giam khong qua 2,6%.

- Suét tiéu hao nhién liéu cuc tiéu cua dong co
khi m6 phong 2 loai nhién li¢u trén (gem) khi
st dung nhlen liéu biodiesel (gemin-pio = 267,09
g/kWh tai s6 vong quay 1700v/p) chénh léch
khong qué .. % so voi nhién li€u diesel (g€ min-
pie = 267,87 g/kWh tai s6 vong quay 2247v/p ).

=



5.1.2 Lwong phat thai cia dong co

Luong phat thai CO, HC va NOy theo két qua
mod phong trén cung mot chu trinh tinh cua
nhién liéu diesel va biodiesel khac nhau. Tt ca
chi s6 phat thai chat doc hai cua biodiesel déu
thap hon diesel.

Trén co s¢ file dit li€u cla chu trinh tinh, dung
phian mém tinh toan (Exel), tinh tong khdi
lugng phat thai trén toan chu trinh thir, ta dugc
két qua sau:

Béng 5: so sanh phat thal dong co

Cco HC NOx
Diesel | 1.57351E+05 1.05316E+04 2.02496E+04

Biodiesel |7.96198E+04 6.55064E+03 1.06918E+04
™ 1, 50,6% 1, 62,2% 1,52,8%
SO SANH LUQNG PHAT THAI
O Biodiesel
= 2.00E+05 — M Diesel
o0
E
= 1.50E+05
£
S 1.00E+05
{=9
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=
S 5.00E+04
-
0.00E+00 |_- . : l_l
CO HC NOXx

Hinh 8: so sanh lugng phat thai dong co
5.2 Kétluin

Khi str dung dong co VIKYNO dung nhién li¢u
diesel thi vung giéi han t6i wu 1a 2000 -
25000v/p. Khi dung nhién liéu biodiesel, ta van
giit nguyén két ciu dong co va chip nhan ving
gidi han hoat dong tbi wu tai sb vong quay tu
1500 - 2000 v/p.
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