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B4ao cao tom tat: Bai bao nghién ciru dic tinh cong suét, sw chay, va khi thai déng co common rail

&ng dung nhién liéu nhi twong véi ti 1& phan trdm nuwéc trong diesel 1a 5%, 10%, 15%, va 20% tai

cac twong (rng vai tbe d6 tir 1000 + 3000 v/ph bang phdn mém AVL-BOOST. Két qua thu dwoc: dac

tinh cong suét s& dung nhii twong kém hon khi st dung diesel khodng 6 + 8%, nhwng néu xét vé

mat tiét kiém nhién liéu thi nhi twong c6 phan vwot trdi hon do nhii twong la sy két hop gitra nuwéc

va diesel méc du suét tiéu hao nhién liéu khi st dung nhién liéu nhii twong cao hon khi mé phéng .

DPdng thoi cac chat gay 6 nhiém trong khi thai nhw NOx gidm 23 %, bd héng gidm 3% khi st dung

nhién liéu nhi twong v&i 5% nuwéec.

T khéa: Nhién liéu nhi twong, DO nhi twong, Emulsified Fuel.

1. Giéithiéu
Tinh hinh chung cta thé giéi hién nay la
van dé thiéu hut nhién liéu va 6 nhiém nay sinh
nghiém trong & cac thanh phd 16n do sy bung
phat nhanh chéng sb lwong xe tham gia giao
théng. Theo thdng ké, cac thanh phd Ién trén thé
gidi c6 lwong CO chiém 2/3 lwong khi doc & bau
khi quyé&n. Trong dé 90% la do ddng co 6t6 thai
ra. Hién nay giai phap x& ly & nhiém méi trwong
la tim kiém s dung cac ngudn nang lwong sach
thay thé dau mé la van dé cap thiét, da va dang
dwoc quan tam trén toan thé giéi ciing nhu &
Viét Nam. Trong d6 nhién liéu nhi twong dau -
nwéc ( Diesel- H20 ) dang 1a xu thé nghién ctu
va phat trién trén thé gidi
Bai bao nay thyc hién xdy dwng mdé hinh
dong co diesel 4 ky common rail s¢¢ dung nhién
liéu nhii twong dau - nwéc bang phan mém AVL

Boost.

2. Co s& ly thuyét phan mém AVL Boost

AVL Boost la phan mém chuyén dung dé
nghién ctru tinh toan md phdng cac qua trnh
nhiét dong va hinh thanh phat thai trong dong co
dét trong. Co s& ly thuyét clia phan mém Boost
duwoc str dung trong nghién clru nay dwoc trnh

bay tém tét dusi day.

2.1. Phwong trinh nhiét dong hoc thir nhat
Dinh luat nhiét déng thir nhat thé hién mébi

quan hé gitra sw bién thién ndi nang (enthalpy)

véi sy bién thién clda nhiét va cong, dwoc tinh

bay trong phwong trinh 1 [1].

dme-w __ o dv do §Go, | O,
da ‘da  da de * da

+Zz_m0;hi —Z%h—qevf ddrle 1)
Trong d6, m. la khéi lwong méi chat bén
trong xylanh, u la ndi ndng, p. la ap suét bén
trong xylanh, V 1a thé tich xylanh, Qg la nhiét

lwgng cla nhién liéu cung cép, Qw la nhiét lvgng
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tén that cho thanh vach, hgg la tri sb enthalpy,

mgg la lveng Iot khi, va a la géc quay truc khuyu.

2.2. M6 hinh chay

Phan mém AVL Boost s& dung mé hinh
chay AVL MCC cho viéc dy doan cac chi tiéu
cla qua trinh chay trong nhirng dong co phun
nhién liéu truc tiép va tw chay. Qua trinh giai
phong nhiét dwgc xac dinh bdi viéc diéu chinh
chét lwong nhién liéu va mat do chuyén dong réi,

thé hién trong phwong ttnh 2 [1].

d
Luee ¢\ (M Quec)- (V)
da @)
Va&i
f — _ QMCC . Ceer
1(mF ’Q) mF LCV '(WOxygen,avallable)
k

f2 (k,V) = CRate'%

Trong d6, Qucc la nhiét tda ra tich Idy tw
qué trinh chay cda hén hop co kiém soat [kJ],
Ccomp 1a hdng sé chay [kJ/kg/deg CA], Crae la
h&ng sb téc dd hoa tron [s], k 1& mat do 1an can
clia nang lvong dong hoc chay rdi [m?/s?], me 1a
khéi lwong nhién liéu bay hoi (thwc té) [kg], LCV
la nhiét tri thap [kJ/kg], V 1a thé tich xylanh [m?],
a 1a géc quay truc khuyu [deg CA], Cegr 1a hang
s6 anh hwdng cta hoi lvu khi thai , Woyygen avaiabie
la phan khéi lwgng oxy cé sn (tlr nap khi va ti
hdi lwu khi thai) lac khéi diém phun (Start of
Injection)

2.3. M6 hinh truyén nhiét

Mé hinh Woschni céng bbd vao nam 1978
duwoc dung dé tinh toan hé sé trao dbi nhiét danh
cho cac chu trinh chay véi ap suét cao, md hinh
tom  tat trinh 3 [1].

nay trong phwong

0.8
vV, T
aw :130'D70'2'p3l8'Tc70.53' Cl'cm +C2' X (pc - pc,o
pc,l' cl (3)

Trongds,C; = 2.28 + 0.308.c/c,, , Co=
0,00324 danh cho déng co phun tryc tiép, D la
dwong kinh xylanh, ¢, 1a tdc do trung binh cia
piston, c, 1a téc do tiép tuyén ( c, = zD.ng /60
trong dd ng la téc d xody clia mdi chat, ng = 8,5n
), Vp la thé tich cong tac cta 1 xylanh, p. la ap
suat méi chat trong xylanh, p., la ap suéat khi
troi, Te, la nhiét dd méi chat trong xylanh tai thoi
diém déng supape nap, pc. la ap suat méi chat
trong xylanh tai thi diém déng supape nap.
3. Xay dwng mo hinh déng co common rail

Trong nghién clru nay phan mém AVL
Boost dwgc ¢ng dung dé tinh toan mé phdng
dong co diesel common rail dang dwoc 1ap trén
0 t6 tai Kia Bongo I
3.1. Théng s6 va dac tinh ky thuat dong co’
diesel common rail

bong co diesel common rail dang dwoc
l&p trén & t6 tai Kia Bongo Ill 14 déng co diesel 4
ky. Cac thong sb ky thuat ctia dong co duoc thé
hién trong Bang 1
Bang 1.Théng sé déng co mé phéng

Sé xylanh 4

The tw thi nd 1-3-4-2
Tbc d6 cam chirng | 800 + 100 v/ph
Puwong kinh xylanh | 97,1mm

Hanh trinh pitténg 98 mm

Thé tich cong tac 2902 cm®

Co céu phéi khi 4 Supéape

S6 16 tia phun 6

Ap suét phun 1600 bar

Ap suét nén 30 kf/cm? tai 2000 v/ph
Puéng kinh 16 tia 0,14 mm

Tisé nén 19,3:1

Dan dong supape DOHC
Supape nap mé& 26° BTDC
Supape nap déng | 50° ABDC
Supape xa mé 50° BBDC
Supape xa déng 29° ATDC
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3.2. Xay dwng mé hinh trong phan mém AVL
Boost

M6 hinh déng co diesel common rail dwoc
xay dwng trong phdn mém AVL Boost v&i cac
phan t& twong ’ng mé t& cac cum chi tiét cta
déng co. Thong sé dau vao cho mé hinh déng
co bao gébm: Thong sé két clu, thong sb lam
viéc va cac mo hinh tinh toan.....

M hinh déng co diesel common rail sau khi
xay dwng hoan thién trong phan mém AVL Boost

dwoc thé hién trong Hinh 1.

£ P2

£ MP1g

Hinh 1. M6 hinh déng co diesel common ralil

4. Két qua va thao luan
Dé nghién clru dic tinh céng suét, sy chay,

va khi thai déng co common rail (rng dung nhién
liéu nhi twong, thwe hién cac bwéc nhw sau:

- Xay dwng gia tri vé nhiét tri thap va i 1&
A/F cla nhién liéu st dung dwéi sy thay déi cia
ti 16 phan tram nwéc trong diesel 1a 5%, 10%,
15%, va 20% .

- M6 phdéng v&i tirng loai nhi twong tng
v&i s6 vong quay 1000 + 3000 v/ph vé&i mirc thay
ddi 200 V/ph, Pring 4p = CONSL, Peommon rail = CONSL.

Dong co dwge danh gia tai 80% tai.

4.1. Ap suét trong xy lanh cta déng co khi st

dung nhién liéu nhii twong
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Hinh 2. Ap suét chéay trong xy-lanh theo géc
guay truc khuyu tai 1400 v/ph

4.2. Pac tinh mé-men cua dong co khi str

dung nhién liéu nhii twong
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Hinh 3. M6-men cla déng co

& dai téc do khac nhau

M6-men sinh ra khi st dung nhién liéu nhi
twong v&i ti 1& phan tram theo thé tich cta nuéc
trong nhién liéu nhii twong la 5% thap hon khi st
dung diesel tir 6 + 8 % khi van hanh & dai téc do
tv 1000 + 3000 v/ph. Mat khac, mé-men nay
gidm khi i 1& phan tram theo thé tich cla nwéc

trong nhién liéu tang 1én 10%, 15% va 20%.
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4.3. Dac tinh coéng suat cta dong co khi st

dung nhién liéu nhii twong
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Hinh 4. Céng suét ctia dong co & dai téc do va
nhién liéu khac nhau

Coéng suéat cta dong co sinh ra khi st
dung nhién liéu nhi twong véi 5% nwéc thap
hon khi st dung diesel tir 6 + 8% trén toan dai
tbc d6 tlr 1000 + 3000 v/ph. Mé&t khac, cong suét
nay gidm twong (ng khi ti 1& phan trdm nuwéc
tang 1én 10%, 15% va 20%.

4.4. Hiéu suat nhiét cia déng co khi str dung
nhién liéu nhii twong

suat nay giam khi ti 1& phan trdm nwéc téng lén
10%, 15% va 20%.

4.5. Nhiét dé chay cwc dai va ap suat chay
cwc dai cia dong co khi str dung nhién liéu

nhii twong
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Hinh 6. Ap suét chay cuc dai cua dong co
Khi st dung nhién liéu nhi twong véi 5%
nwéc thi ap suét cwe dai chay thp hon tv 1 +
3% &p suét cyc dai chay trong xy lanh khi st
dung diesel, nhiét d6 cwc dai trong xylanh giam

tlr 2 + 4% so vé&i khi sir dung diesel.
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Hinh 5. Hiéu suét nhiét cda déng co & dai téc d6
khéac nhau

Hiéu suét nhiét ctiia dong co sinh ra khi st

dung nhién liéu nhi twong vé&i 5% nuwéc thap

hon khi str dung diesel khoang 2 % khi van hanh

& dai tbc d6 tw 1000 + 3000 v/ph. Mat khac, hiéu

Hinh 7. Nhiét dé chay cuwc dai cla dong co
Ap suét chay cuc dai trong xy lanh, nhiét d6
cwc dai trong xylanh gidm khi ti 1& phan tram
nwédc trong nhién liéu nhi twong tang 1én 10%,
15% va 20%.
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4.6. Bac tinh phat thai khi doc cua dong co
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Hinh 8. Phat thai NOx & dai téc do khac nhau
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Hinh 9. Phét thai b6 héng & dai téc dé khac nhau

Khi st¢r dung nhién liéu nhi twong véi 5%
nwoc thi lwgng NO, phat thai gidm khoang 23 +
40% so v&i khi st dung nhién liéu diesel va giam
dan khi ti 1& phan tram theo thé tich cia nwéc
trong nhién liéu nhi twong tang .

Khi st dung 5% nuéc trong diesel la 3% va
dat 10 + 80% khi tdng phan tr&m nwéc co trong
nhi tang 1én 10%, 15% va 20% so v&i khi st
dung diesel.

5. Két luan

T két qua mé phdéng, phan tich va danh gia
& trén, ta thay rang dbi véi dong co dang khao
sat thi v&i 5% nuwdc co trong diesel thi cé nhirng
anh hwéng sau:

- V& dac tinh cong suat: md-men va cong
suat giam tlr 6 + 8%, hiéu suét gidam 1 + 2%, suét
tiéu hao nhién liéu tang tlr 6 + 8%;

- V& déc tinh sw chay: ap suét va nhiét do
chay cyc dai giam twr 1 + 3%;

- V& khi thai: ndng d6 NOx va bd héng trong
khi thai giam twong (rng la 23% va 3%.

Céac két qua dat dwoc cho thay: dbi véi
dong co nghién ctru khi str dung nhi twong ti &
5% thi dac tinh cong suat khéng khac biét nhiéu
v&i dac tinh cong suét khi str dung diesel, déng
thoi suét tiéu hao nhién liéu ciing twong dwong
so v&i khi st dung diesel, nhung néng d6 6
nhiém bd héng va NOx thap hon so v&i khi siv
dung diesel. Do do, nhién liéu nhi twong véi 5%
nwéc co trong nhi trén déng co diesel common

rail co tinh kha thi cao.
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