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Tém tit:

Bai bao nghién ctru ddc tinh cong suit, su chdy, va khi thai dong co common
rail wng dung nhién liéu nhii twong dudi su thay doi cua ti 16 phan trim nudc trong
diesel 1a 5%, 10%, 15%, va 20% trong diesel tai cac twong ung voi tde do tir 1000 +
3000 vong/phut, bude thay d6i 200 vong/phit bang phan mém AVL-BOOST. Tur két
qua mo phong ta thay dic tinh cong suat kém hon vé6i dic tinh cong suat khi sir dung
diesel khoang 6 + 8%, nhung néu xét vé mit tiét kiém nhién liéu thi nhii twong co
phﬁn vuot trdi hon do nhil tuong 1a sy két hop gitra nude va diesel mac du theo mo
phong thi suat tiéu hao nhién liéu khi str dung nhién liéu nhii tuong cao hon. Pong
thoi cac chat giy 6 nhiém trong khi thai nhu NOx giam 23 %, bd hong giam 3% khi

str dung nhién liéu nhii tuong véi 5% nudce.

1. it van dé

Tinh hinh chung cta thé gidi hién nay 1 van dé thiéu hut nhién liéu va 6 nhiém nay
sinh nghiém trong & cac thanh phé I6n do su bung phat nhanh chéng sé luong xe tham gia
giao thong. Theo thdng ké, cac thanh phd Ién trén thé gidi co lugng CO chiém 2/3 luong khi
doc ¢ bau khi quyén. Trong d6 90% 1a do dong co 6to thai ra. Hién nay giai phap xir 1y 6
nhiém moi truong 1a tim kiém sir dung cac nguon nang luong sach thay thé dau mo 1a van dé
cap thiét, da va dang duroc quan tam trén toan thé gidi cling nhu ¢ Viét Nam. Trong d6 nhién
liéu nhii twong dau - nudc ( Diesel- H20 ) dang 14 xu thé nghién ctru va phat trién trén thé
gioi

Bai bao nay thyc hién xay dung mo hinhh dong co diesel 4 ky common rail st dung

nhién liéu nhii trong dau - nudc bang phan mém AVL Boost.

2. Co s6 1y thuyét phan mém AVL Boost
AVL Boost 1a phan mém chuyén dung dé nghién ctru tinh toan mé phong cac qua tinh
nhiét dong va hinh thanh phat thai trong dong co d6t trong. Co sd 1y thuyét ctia phan mém

Boost duoc sir dung trong nghién ctru nay dugc tinh bay tom tat dudi day.



2.1. Phwong trinh nhiét déng hoc thir nhat
Dinh luat nhiét dong tha nhat thé hién méi quan hé gira su bién thién ndi ning
(enthalpy) vai sy bién thién cua nhiét va cong, duoc tinh bay trong phwong trinh 1 [1].
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Trong d6, mc 1a khéi lwong méi chit bén trong xylanh, u 13 ndi ning, p la ap suat
bén trong xylanh, V 14 thé tich xylanh, Qr 1 nhiét lwong cua nhién liéu cung cap, Qw 13 nhiét
lwong ton thit cho thanh vach, hgg 1a tri s6 enthalpy, mgs 1a lwong lot khi, va o 14 goc quay
truc khuyu.
2.2. M6 hinh chay

Phan mém AVL Boost sit dung mé hinh chay AVL MCC cho viéc du doan cac chi
tiéu clia qué trinh chay trong nhimg dong co phun nhién liéu truc tiép va tu chdy. Qua trinh
giai phong nhiét dugc xac dinh boi viée diéu chinh chat luong nhién liéu va mat do chuyén

dong réi, thé hién trong phuong tinh 2 [1].
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Trong d6, Qucc 14 nhiét toa ra tich lity tir qué trinh chay cua hdn hop c6 kiém soat

[kJ], Ccomb 12 hang sé chay [kJ/kg/deg CA], Crae 13 hang s6 toc do hoa tron [s], k 1a mat do

f,(m-,Q) =(mF

CEGR
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lan can cua nang lugng dong hoc chay rdi [m?/s?], me la khéi lwong nhién lidu bay hoi (thuc
té) [kg], LCV la nhiét tri thip [kd/kg], V la thé tich xylanh [m®], « 1a goc quay truc khuyu [deg
CA], Cecr la hang sb anh huong cua hoi luu khi thai , Woyygen avaitante 12 phan khéi lugng oxy
c6 san (tir nap khi va tir hoi luu khi thai) lac khoi diém phun (Start of Injection)
2.3. M hinh truyén nhigt

M6 hinh Woschni cong bd vao nam 1978 duoc dung dé tinh toan hé sb trao doi nhiét

danh cho cac chu trinh chay véi ap sudt cao, mé hinh nay tom tit trong phwong trinh 3 [1].
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Trong d6, C; =2.28 + 0.308.cy/Cr, Co= 0,00324 danh cho dong co phun truc tiép, D
la duong kinh xylanh, ¢, 13 tc do trung binh cua piston, ¢, 1a toc d6 tiép tuyén (¢, = zD.ng
/60 trong do6 nq la tdc do X04y ctia moi chat, ng = 8,5n ), Vpla thé tich cong tac cua 1 xylanh,
pc 12 4p sudt moi chat trong xylanh, pco 13 4p sudt khi troi, T 1a nhiét d6 moi chat trong
xylanh tai thoi diém dong supape nap, pei la 4p sudt méi chit trong xylanh tai thoi diém
dong supape nap.

3. Xay dung mo hinh dong co common rail

Trong nghién ctru nay phan mém AVL Boost dugc ung dung dé tinh todan md phong
dong co diesel common rail dang duoc lap trén 6 t6 tai Kia Bongo III
3.1. Thong s6 va dic tinh ky thuit déng co diesel common rail

Pong co diesel common rail dang duoc lap trén 6 to tai Kia Bongo III 1a dong co

diesel 4 ky. Cac thong sb k¥ thuat cua dong co dugc thé hién trong Bang 1

Bing 1.Théong s6 dong co md phong

S6 xylanh 4

Tht ty thi nd 1-3-4-2

Téc d6 cam chimg 800 £ 100 vong/phut
Duong kinh xylanh 97,1mm

Hanh trinh pittong 98 mm

Thé tich cong tac (Vi) 2902 cm®

Co cau phan phoi khi

4-xupap (hai nap, hai xa)

S6 16 tia phun

6

Ap suat phun

1600 bar

Ap suat nén

30 kf/cm* tai 2000 vong/pht

DPuong kinh 16 tia 0,14 mm

Ti s6 nén 19,3:1

Dan dong supape DOHC

Goc mo SGM supape nap 26 BTDC
Goc dong tré supape nap 50° ABDC
Goc mé sém supape xa 50° BBDC
Goc dong tré supape xa 29 ATDC




3.2. Xdy duwng mé hinh trong phin mém AVL Boost

Mo hinh dong co diesel common rail dwgc xay dung trong phan mém AVL Boost véi
cac phan tr twong tng md ta cac cum chi tiét cua dong co. Thong sé dau vao cho mé hinh
dong co bao gdm: Thong s6 két cdu, thong sé lam viée va cac md hinh tinh toan.....

Mb hinh dong co diesel common rail sau khi xdy dung hoan thién trong phan mém
AVL Boost dugc thé hién trong Hinh 1.
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Hinh 1. M6 hinh dong co diesel common rail
4. Két qua va thao ludn

bé nghién ctru déc tinh cong sut, su chay, va khi thai dong co common rail &tng dung
nhién liéu nhii twong, thuc hién cac budc nhu sau:
- Xay dyng gia tri vé nhiét tri thdp va ti 1& A/F cla nhién liéu sir dung duéi sy thay
d6i cua ti 1& phan trim nude trong diesel 13 5%, 10%, 15%, va 20% .
- M0 phong véi timg loai nhil twong tmg voi s6 vong quay 1000 + 3000 v/ph véi mic
thay d6i 200 v/ph, Pring 4p = CONSE, Peommon rail = CONSt. Pong co duge danh gia tai 80% tai.

4.1. Ap suit trong xy lanh cia ddng co khi sir dung nhién liéu nhii twong
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Hinh 2. Ap sudt chdy trong xy-lanh theo géc quay truc khuyu tai 1400 v/ph



4.2. Pac tinh moé-men cia dong co khi sir dung nhién li¢u nhii twong
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Hinh 3. Mo-men cua dong co o dai téc do khac nhau

Ma-men sinh ra khi sir dung nhién liéu nhil trong véi ti 1& phan tram theo thé tich cia
nudc trong nhién liéu nhil twong 12 5% thap hon khi str dung diesel tir 6 + 8 % khi van hanh &
dai toc @6 tir 1000 + 3000 v/ph. Mat khac, m6-men nay giam khi ti 1& phan tram theo thé tich
cta nude trong nhién li¢u tang 1én 10%, 15% va 20%.

4.3. Pic tinh céng suit cia dong co khi sir dung nhién liéu nhii twong
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Hinh 4. Céng sudt ciia déng co ¢ ddi toc do va nhién liéu khdc nhau

Cong suit clia dong co sinh ra khi sir dung nhién lidu nhii tvong véi 5% nudc thap
hon khi str dung diesel tir 6 + 8% trén toan dai tdc do tir 1000 + 3000 v/ph. Mét khac, cong
suat nay giam tuong Gng khi ti 1& phan trim nudc ting 1én 10%, 15% va 20%.
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Hinh 5. Hiéu sudt nhiét ciia dong co & ddi toc ¢ khdc nhau

Hiéu sudt nhiét cua dong co sinh ra khi st dung nhién liéu nhii tuong véi 5% nudc
thap hon khi str dung diesel khoang 2 % khi van hanh & dai toc d6 tir 1000 + 3000 v/ph. Mt
khéc, hiéu suét nay giam khi ti 1& phén tram nudc tang 1én 10%, 15% va 20%.

4.5. Nhiét dp chay cwe dai va ap suat chay cuc dai ctia dong co khi sir dung nhién liéu
nhi twong
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Hinh 6. Ap sudt chdy cuc dai ciia déng co
Khi sir dung nhién liéu nhii twong véi 5% nude thi ap suit cuc dai chay thap hon tir 1 +
3% ap suit cuc dai chay trong xy lanh khi str dung diesel, nhiét d6 cuc dai trong xylanh giam

tur 2 + 4% so voi khi st dung diesel.
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Hinh 7. Nhiét do chay cuc dai cua dong co
Ap suit chay cuc dai trong xy lanh, nhiét d6 cuc dai trong xylanh giam khi ti 1¢ phan
tram nudc trong nhién li¢u nhi tuong tang 1€n 10%, 15% va 20%.

4.6. Pac tinh phat thai khi d¢c ctia dong co
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Hinh 8. Phdt thai NOX & ddi téc dé khdc nhau
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Hinh 9. Phdt thdi b6 héng & dai toc @ khdc nhau



Khi str dung nhién li¢u nhil twong vé1 5% nudce thi lugng NOy phét thai gidm khoang
23 =+ 40% so véi khi str dung nhién liéu diesel va giam dan khi ti 1 phan trim theo thé tich
cua nudc trong nhién liéu nhil twong tang .

Khi str dung 5% nudc trong diesel 1a 3% va dat 10 =~ 80% khi ting phan trim nudc
c6 trong nhil tang lén 10%, 15% va 20% so vai khi st dung diesel.
5. Két luan

Tir két qua mo phong, phan tich va danh gia & trén, ta thiy rang dbi véi dong co dang
khao sat thi vai 5% nudce co trong diesel thi ¢ nhitng anh hudng sau:

- V& dic tinh cong suat: mé-men va cong sudt giam tir 6 + 8%, hiéu suit giam 1 + 2%,

suét tiéu hao nhién liu ting tir 6 ~ 8%;

- V& dic tinh su chay: ap sut va nhiét do chdy cuc dai giam tir 1 + 3%;

- Vé khi thai: ndng d6 NOx va bo hong trong khi thai giam twong tng 13 23% va 3%.

Céc két qua dat dugc cho thdy: dbi véi dong co nghién ctitu khi sir dung nhii twong ti
1¢ 5% thi dic tinh cong suat khong khac biét nhiéu véi didc tinh cong suét khi sir dung diesel,
dong thoi suét tiéu hao nhién lidu ciing tuong duong so voi khi sir dung diesel, nhung nong
d6 6 nhidm bd hong va NOx thap hon so véi khi str dung diesel. Do d6, nhién liéu nhil twong
Vi 5% nude co trong nhil trén dong co diesel common rail co tinh kha thi cao.
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