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Danh gia anh huong ty 1€ hoa tron cua biodiesel
tu dau hat cao su dén tinh nang dong co diesel
Kubota RT125 bang mo6 phong

Nguyén Lé Duy Khai, Nguyén Quang Trai

Tém tit — Bai bao nghién ciru cong suit va
khi théi ctia dong co diesel Kubota RT125 khi sir
dung biodiesel. Nhién liéu nay dwoc ché tao tir
diu hat cao su véi cac ty 1¢ hoa tron thay dbi B0,
B5, B10 va B20, véi ché dd tai 50%, 80% va
100%. Nghién ciru dwoc thwe hién & cac ché dd
vong quay 1600 vong/phat (rpm — Revolution
Per Minute), 2000 rpm va 2400 rpm. Két qua
mé phéng bang phin mém KIVA-3V cho thiy
khi thay ddi tir diesel (B0) sang biodiesel (BS5,
B10, B20) cong suit dong co khong thay doi
nhiéu, nhung lrong bd héng phat thii giam
dang ké trong khi NOx gia ting.

Tir khoa - Dong co Kubota RT125, mo phong,
KIVA 3V, biodiesel ddau hat cao su

1 GIOI THIEU

heo théng ké ctia Hi€p hoi Cao su Viét Nam,

nam 2015 Viét Nam c¢6 600.000 hecta cao su
dang cho thu hoach véi sdn lugng khoang
1.017.000 tan. Véi san luong nay, tuong tmg mdi
nam s& co khoang 180.000 tin hat cao su. Dau tir
hat cao su (Rubber Seed Oil - RSO) dang 1a ngudn
nguyén liéu dé san xuét nhién lidu biodiesel & cac
nuée An DO, Malaysia, Indonesia [1-3] va dugc
bao cdo trong mot sb cong trinh nghién ctru cua
Viét Nam [4-6]. Céc két qua nghién ctru d3 chi ra
rang biodiesel thu dugc tir RSO ¢6 nhiing tinh chat
twong dong voi nhién liéu diesel truyén thong va
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thoa cac tiéu chuan ciia nhién li¢u biodiesel [7].

Nhim danh gia kha ning hoat dong ctia dong co
diesel khi st dung RSO ma khong can cai tao lai
dong co, cac tac gia da tién hanh mé phong qua
trinh chay trén dong co Kubota RT125 khi st dung
nhién li¢u biodiesel tir RSO véi cac ty 1¢ hoa tron
khac nhau, trong cac diéu kién tai va sb vong quay
khac nhau. Két qua thu duoc gop phan dinh hudng
cho viéc thay thé dan nhién liéu diesel boi biodiesel
theo “Pé an phat trién nhién liéu sinh hoc dén nam
2015, tim nhin dén nim 2025 [8] dé nhién liéu
sinh hoc dat san lugng 1,8 triéu tAn, dap ung 5%
nhu ciu xing diu cua ca nude vao nam 2025.

2 CAC PIEU KIEN MO PHONG

2.1 Mo hinh toan mé phong

KIVA-3V 1a phan mém mé phong dong luc hoc
luu chit ma nguén mo, do cac nha khoa hoc thudc
Phong thi nghiém Qudc gia Los Alamos, Hoa Ky
phat trién [9], dugc dung phd bién trén thé gidi cho
md phong qua trinh chay dong co ddt trong. Dong
chay r6i dugc mo phong bang mo hinh RNG k-g
cai tién [10] Cac md hinh chinh trong KIVA 3V la
md hinh phan rd tia phun Wave breakup [11], md
hinh chay tré Shell [12], m6 hinh chay chinh
Abraham [13], m6 hinh hinh thanh NOx Zel’dovich
[14], m6 hinh hinh thanh va 6 xy hoa bd hong
Foster [15].

2.2 Tao ludi va théng s6 mé phong

Pbong co md phong la dong co Kubota mot
xylanh RT125 dang duoc st dung rong rdi trong
nhiéu linh vyc nhu ndng nghiép, xay dung, phat
dién...Cac thong sé ky thuat chinh cua dong co
duogc trinh bay trong Hinh 1 va Bang 1.
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KUBOTA HORIZONTAL
WATER-COOLED DIESEL ENGINES
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Hinh 1. Bong co Kubota RT 125

Bang 1. Thong sé dong co Kubota RT 125

Thong sb Gia tri
Kiéu Diesel, phun tryc tiép
S6 xy lanh 1
Duong kinh piston 94 mm
Hanh trinh piston 96 mm
Dung tich 666 cm®
Ty 6 nén 18:1
Cong sut max 8.1/2400 (KW/rpm)
Hé théng xupap 1 nap, 1 thai
Thoi diém déng xupap nap -135°ATDC
Thoi diém mé xupap thai 130°ATDC
Kiéu kim phun Bosch CPI
S6 13 tia x géc phun 4 x 1400
Ap suit phun 220 bar
Thoi diém phun -14°ATDC
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(ATDC: After Top Dead Center — Sau Diém chét
trén)

DPong co RT125 c¢6 budng chay truc tiép dang o
dat léch tam (Hinh 2). Dé gia tang d6 chinh xac mo
phong, mo hinh budng chay léch tam dugc tii tao
vGi 24 6 theo phu’O’ng huéng kinh, 36 6 theo
phuong tiép tuyen 29 6 theo phuong doc truc
(Hinh 3), véi tong cong 21420 6 tinh toan.

A

Hinh 3. Lu6i mé phéng budng chay dong co RT125 tai thoi
diém -12°ATDC véi cac tia phun

Viéc mé phong duogc tién hanh cho bén loai
nhién li¢u khac nhau: DO (100% diesel), B5 (5%
RSO + 95% diesel), B10 va B20. V&i mdi loai
nhién liéu, tién hanh moé phong & ba ché do tai
50%, 80% va 100%. O mdi ché do tai, s6 vong
quay dong co lan lugt thay dbi 1a 1600rpm,
2000rpm va 2400rpm.

DAu hat cao su RSO dugc téng hop tai Phong
thi nghiém Trong diém PHQG-HCM Céng nghé
Ho4 hoc va Dau khi theo phuong phép hai giai
doan [16], sau d6 goi Trung tdm Tiéu chuin Po
luong Chat luong 3 xac dinh cac thong s6 k¥ thuat
chinh (Bang 2). Céc thong s6 nay dugc st dung
lam thong s dau vao cho qué trinh mé phong cac
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hén hop B5, B10, B20.

Bang 2. Thong s nhién liéu mé phong

Thong s6 DO B5 B10 B20
t':‘gloi‘é"?;;'s;‘)g 0,808 | 0,812 | 0815 |0,822
2?::0% ‘2:1’;?2/:‘)": 2,745 | 3030 | 3,089 |3,280
Tri s6 cetan 538 | 5342 | 5323 |5304
'(\"\:if;tk;;fqng 47,78 | 4545 | 4465 |4314

3 KET QUA VA THAO LUAN

Budc diu tién trong qua trinh mé phong 1a phai
kiém tra d6 chinh x4c ctia cac thong sé dau vao, thé
hién qua cac dd thi 4p suit budng chay mé phong
va thyc nghiém. Hinh 4 va Hinh 5 so sanh bién
thién &p suat trong budng chay dong co lan lugt khi
khong phun nhién li€u va cé phun nhién li¢u diesel
& s6 vong quay 2000 rpm. Két qua cho thiy su
tuong dong rat tdt ciia hai dudng cong 4p suét
khong chdy va c6 chay gitta mé phong va thuc
nghiém. Piéu nay chimg to bd théng sé mé phong

dang tin cay.
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Hinh 6 trinh bay bién thién ap suit trung binh
trong xy lanh theo goc quay truc khuyu khi st dung
DO, B5, B10, B20 & cac ché d¢ tai lan luot 1a 50%,
80%, 100% nhung giit nguyén sd vong quay la
1600 rpm. Tuong ty & Hinh 7, sé vong quay la
2000 rpm va Hinh 8 la 2400 rpm.
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Hinh 6. So sanh 4p suit budng chay & 1600rpm
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Hinh 7. So sanh ap sudt budng chay & 2000rpm

Hinh 4. So sanh 4p suit budng chdy khi mé phong va thuc
nghiém, khong phun nhién li¢u
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Hinh 5. So sanh 4p suit budng chdy khi mé phong va thuc

nghiém, cé phun nhién li¢u

859 s po_pe00_s0
ap ] —* DO_2400_80

&— DO_2400_100
1w T BS_2400_50 o

+ B5_2400_80 — 1
70— BS_2400_100 & %

- Bi0_2400_50 // S Y
65 % BI0_2400_B0 5

E e BA0_2400_100 g ‘:_ - .

@ 604 & BH_2400_50 ‘i N

g @ = S, RN

2 55 \

wn B LY

g -

& a5 ‘\\
404 LYy
31 2400 RPM
30 T T T T T T T T T T T 1

-15 =10 5 o 5 10 15 20
Crank Angle (Degree)

Hinh 8. So sanh 4p suit budng chay & 2400rpm
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Hinh 9. So sanh nhiét d6 budng chay & 2400rpm

O ting ché do tai va téc do dong co tuong tng,
4p suit budng chay khi sir dung nhién liéu RSO c6
xu huéng cao hon so véi khi st dung nhién li¢u
DO. Ngoai ra, thanh phan oxy c6 sin trong nhién
liéu RSO ciing gitip cai thién qué trinh chay, lam
tang 4p suit budng chay ciing nhu nhiét d6 budng
chay (Hinh 9). Tuy nhién diéu nay lai lam tang phat
thai NOx trong khi thai do NOx rat nhay cam véi
nhiét do.

Hinh 10 thé hién luong phat thai NOx ¢ s6 vong
quay dong co dat cong suét cao nhét 1a 2400 rpm,
v6i cac ché d6 tai lan luot 50%, 80% va 100%. Do
nhiét do trong qua trinh chdy cua RSO cao hon nén
& tht ca cac ché do, dac biét 1a khi tai cao, luong
phat thai NOx ctia nhién liéu biodiesel déu cao hon
nhién lidu truyén thong.
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Nhien lieu

Hinh 10. So sé&nh phét thai NOx ¢ 2400rpm

Tuy nhién, cac bt loi vé NOx dugc bu dip boi
lwong phat thai bd hong giam dang ké khi st dung
nhién liéu c6 pha tron RSO. Hinh 11 thé hién lugng
phat thai bo hong cuia cac loai nhién liéu & sb vong
quay 2400 rpm. Luong bd hong giam dang ké & ché
d6 day tai cia dong co.
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Hinh 11. So sanh phat thai bd héng & 2400rpm

Dic biét c6 thé thiy ¢ ché do 80% tai, khi sir
dung B5 luong bd hong ting dot bién so véi DO.
D¢ hiéu rd, Hinh 12 thé hién sy bién doi bd hong
theo goc quay truc khuyu bén trong budng chay cua
nhién liéu DO va B5. B hong phat thai 1a hiéu sd
ctia b hong hinh thanh va bd hong bi d6t chay
trong budng chay. Trong truong hop B5, do nhiét
d6 budng chay cao hon so vdi DO nén luong bd
hong hinh thanh va oxy héa déu cao hon. Tuy
nhién, hiéu cua hai qua trinh nay lai 16n hon, két
qué 14 bd hong phat thai cia B5 cao hon.
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Nhien lien

Hinh 12. Bién ddi bd hong truong hop DO va B5 & 80% tai,
2400 rpm

Hinh 13 so sanh cong suit cua dong co khi st
dung cac loai nhién liéu tai 2400 rpm, v6i cac ché
do tai 50%, 80% va 100%. Do nhiét lugng cua hdn
hop RSO nho hon DO nén cong suit dong co co
thay d6i nhung khong dang ké
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Hinh 13. So sanh céng suat & 2400rpm
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4 KET LUAN

Bing mo phong di danh gia dwoc cac théng sd
vé ap suit budng chay, nhiét ¢ budng chay, cong
suat dong co va cac thanh phan khi thai khi thay
d6i nhién liéu diesel bang hdn hop biodiesel tir diu
hat cao su (RSO). Két qua mé phong dugc tom tit
nhu sau:

Khi sir dung nhién liéu RSO, cong suét ciia dong
co ¢6 thay d6i nhung khong nhiéu.

Vé dic tinh khi thai, & hau hét cac toc do dong
co va ché do tai, cac mau nhién liéu RSO déu co
muc phat thai NOx cao hon nhién liéu DO, do ap
suét va nhiét do buéng chay khi sir dung nhién li¢u
RSO cao hon DO. Tuy nhién do qua trinh chay ctua
nhién liéu RSO dién ra t6t hon nén lugng bd hong
trong khi thai thip hon nhién liéu DO.

Xét tong thé vé cong suat va khi thai, hai mau
nhién liéu B5 va B10 ¢6 uu diém hon so v&i mau
nhién liéu B20 vé dic tinh phat thai NOx, trong khi
céc dic tinh khac gan nhu twong duong.
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Evaluate the effect of mixing ratio of biodiesel
from rubber seed oil on the performance of the
Kubota RT125 diesel engine by simulation

Nguyen Le Duy Khai, Nguyen Quang Trai

Abstract - This paper investigates the power
and emissions of Kubota RT125 diesel engines
using biodiesel. It derived from rubber seed oil
with variable mixing ratios of BO, B5, B10 and
B20, with loading modes of 50%, 80%, 100%.
This research was studied at velocity of 1600
rpm, 2000 rpm and 2400 rpm (revolution per
minute). Simulation results from KIVA-3V
software show that when the change from diesel
(BO) to biodiesel (B5, B10, B20) the engine
power does not change much, the amount of soot
emission decreases dramatically while NOXx
increase, overall B20 fuel has the most similar
results to diesel.

Keywords - Kubota RT125 diesel engine,
simulation, KIVA 3V, biodiesel from rubber seed
oil.



