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Tém tit

Bai béo trinh bay cac két qua nghién ctru vé tinh ning ky thuat va phat thai cua dong co
diesel sir dung h¢ théng phun nhién liéu co khi (R180) khi st dung hdn hgp nhién liéu
biodiesel/diesel v6i cac ti 1& khac nhau. M6 hinh mé phong duoc xdy dung bang phan mém
GT-Suite, trong d6 c6 st dung cac dir li€u thuc nghiém dé hiéu chinh mé hinh chdy, mo
hinh ma sét va so sanh véi két qua mé phong. Két qua nghién ctru cho thiy, mo hinh di xay
dung cho Kkét qua phu hop véi s6 liéu cua nha san xut va dir lidu do duoc tir thue nghiém.
Khi pha tron biodiesel vai ti 1€ nho (ti 1€ biodiesel 10%, B10) thi tinh nang k¥ thuat - phat
thai ciia dong co thay doi trong pham vi nho. Tuy nhién, néu sir dung ti 1& pha tron cta
biodiesel dén 20% (B20), do thanh phan va tinh chit nhién liéu thay d6i nén s& dan dén
thay dbi tinh nang ky thuat - phat thai cta dong co.

Tir khéa: Phan mém GT-Suite; dong co R180; mé phong; biodiesel.

1. Mé dau

Ngay nay, thé gidi dang phai d6i mat vi mot thuc té 1a ngudn nhién liéu hoa
thach dau mo dang c6 xu huéng ngay cang can dan. Bén canh d6, van dé 6 nhiém moi
truong do khi thai tr cdc phuong tién giao thong van tai cling dang tré nén dang bao
dong. Dé giai quyét cac van dé néu trén, bén canh viéc cai tién trong cong nghé dong
co, viéc thay thé dan cac nhién liéu c6 ngudn goc tir dau mo (hoa thach) duoc st dung
trong dong co diesel - tirc 1a nhién liéu diesel - bang nhién liéu thay thé dugc san xuat tir
cac ngudn niang lugng sach, co thé tai tao (alternative fuels) duoc xem 1a mot giai phap
day htra hen [1].

Biodiesel 1a mdt loai nhién li€u sinh hoc ¢c6 ngué)n géc ttr dau thuc vat (dau nanh,
dira, co, cai, hat cao su, tao bién, jatropha...) hodc m& dong vat (vi du: md ca basa, ca
tra, m& bo, md lgn, md ga...), dugc su dung rat thong dung trén thi truong chau Au,
chau My va mot s6 nude chau A [2]. Biodiesel 13 cic mono ankyl ester cia axit béo,
dugc san xuat bang cach ester hoa cac chat béo (tryglyceride) voi methanol va chat xiic
tac kiém (KOH hodc NaOH). Biodiesel c6 tinh chét 1y-héa gan tuong ty diesel, dé dang
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hoa tron voi diesel dé dung cho dong co diesel ma khong can thay doi nhiéu vé két cau
[2]. Viét Nam 13 mot nude néng nghiép c6 ngudn dau thuc vat va md dong vt phong
phu, viée nghién ctru sir dung chung 1am ngudn nhién liéu thay thé cho cac loai nhién
li¢u khoang s€ c6 gia tri khoa hoc va thuc tién cao. Ngoai ra, biodiesel con co loi thé 16n
1a thuan tién trong luu trit, sir dung va khéng quéa phirc tap trong quy trinh san xuét.

Hién nay, xu hudng chuyén dich sang st dung xe dién dang duoc thé hién 13 trong
linh vuc giao thong, tuy nhién dbi véi cac linh vuc truyén thong nhu néng nghiép, 1am
nghiép, giao thong nong thén thi van sir dung céc loai dong co dt trong. Pong co R180
la loai dong co mat xi lanh c& nhd, dung nhién li¢u diesel, dugc st dung rong rai trong
cac linh vyc nay do uu thé dé sir dung, stra chira, kinh phi thip. Cung v6i ngudn nguyén
liéu sinh hoc da dang, phong phu, 6n dinh nén viéc nghién ctru ung dung nhién li¢u
biodiesel cho dong co ¢ nho 1a mot hudng o tiém ning, co ¥ nghia thyc tién cao.

Bai b4o nay nghién ctru danh gia tinh nang k¥ thuat, phat thai cua dong co diesel
R180 khi str dung hdn hop biodiesel/diesel bang phuong phap mé phong dé danh gia
dugc nhimg thay d6i vé tinh nang k¥ thuat, kinh té, phat thai so véi dong co nguyén ban
va tiém ning Gmg dung loai nhién liéu sinh hoc nay dé thay thé cho nhién liéu diesel.
Nhién liéu biodiesel da duoc nghién ciru dé str dung cho dong co diesel trén cac phuong
tién giao thong duong bo va duong thuy, tuy nhién, viéc nghién ctru st dung biodiesel
cho dong co diesel trong linh vuc ndéng-1am nghiép thi con rat han ché. Bai béo nay
cling bo sung vao co so dit liéu dé danh gia anh hudng ciia biodiesel khi thém vao nhién
liéu diesel nguyén ban, dé tir d6 mo rong nghién ctru viéc bd sung phu gia nhién licu
nham c6 phuong huéng sir dung nhién liéu hiéu qua hon va giam phat thai cia dong co.
2. Xay dung mo6 hinh mo6 phéng
2.1. Co 6 Iy thuyét

Hién nay, c6 nhiéu phan mém chuyén dung dé mo phong chu trinh cong tac, tinh
ning k¥ thudt va phat thai cho dong co ddt trong nhu: AVL-Boost, Diesel-RK,
GT-Suite, AMESim... c6 kha ning dua ra két qua mo phong c6 d6 chinh xac va do tin
cdy cao, dé sir dung. Cac phan mém nay di va dang dugc st dung kha phd bién ¢ trong
va ngoai nudc, trong d6 phan mém GT-Suite sir dung md hinh tinh toan chu trinh cong
tac (CTCT) cho dong co theo phuong phap can bang ning lugng voi gia thiét moi chat
cong tac trong thé tich cong tac cua xi lanh tai thoi diém bét ky déu ¢ trang thai can
bang (mot hé théng nhiét can bang). Vi phuong phap nay thi moi chit trong xi lanh &
cac qua trinh cia CTCT ludn ludn tudn theo cac dinh ludt nhiét dong va phuong trinh
trang thai khi 1y tuong [3].

Céc mo hinh toan hoc dugc str dung khi tinh toan CTCT theo phuong phap can
bang ning luong bao gdbm: Pinh luat nhiét dong hoc thir nhat, mo hinh chy, mé hinh
thoi gian chay tré, md hinh truyén nhiét, mé hinh ton hao co gidi, mé hinh tinh toan
ham luong cac chat 6 nhiém (NOx, soot) c6 trong khi xa.
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Phuong trinh nhiét dong thir nhét viét cho dong co d6t trong:

d(m,.u) dv  dQ. dQ dm
—~ ¢/ _p.— 4 _ W _hoo BB
da Pe da da Z da * da

M® hinh chay Vibe:
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M0 hinh thoi gian chay tré Arrhenius:
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Mo hinh truyén nhiét Woschni:
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Mo hinh ton hao co gi¢i Chen-Flynn:
Pn=a+ b.Pmax +c.Cnh+ de2
M5 hinh tinh toan ham lugng bd hong (Soot):

dm -E
sf — Af mfg P0,5 exp( sf J

dt RT
Mo hinh tinh toan ham lwgng NOy (Zeldovich):
1-[NOJ /{K[O, ][N, ]
1+k_,[NO]/(k,[0,]+k,[NO])

£ [NOJ= 2k, [O][,]

2.2. Xdy dung mo hinh mé phong chu trinh cong tac cua dong co

Bdng 1. Théng s6 kj thudt ciia déng co R180

1)

)

(3)

(4)

(5)

(6)

(7)

TT Théong sb Ky hiéu Gia tri Pon vi
1 Hanh trinh pit tbng S 80 mm
2 Puong kinh xi lanh D 80 mm
3 S6 xi lanh i 1 -

4 | Suat tiéu hao nhién liéu e 279 g/kWh
5 | Thé tich cong tac Vh 0,402 lit

6 Cong suat dinh murc tai 2600 vong/phut Ne 5,17 kw
7 Ti s6 nén € 20 -

8 Gb6c mo sdGm xupap nap 01 18° bo
9 Goéc dong mudn xupap nap 02 41° bo
10 Goc mé som xupap thai 03 48° bo
11 Goéc dong mudn xupap thai 04 15° bo
12 Goc phun sém nhién li¢u ¢s 22° bo
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Pbi twong nghién ctru 13 dong co diesel R180. Pay 1a dong co diesel 4 ky,
1 xi lanh, khong ting ap, lam mat bang chat long. Pong co st dung budng chay thng
nhat, hé thdng nhién liéu kiéu co khi truyén thong (bom cao ap c6 1 phan bom, voi phun
co khi). Cac thong sé co ban cta dong co R180 dugc trinh bay trong bang 1 [4].

So db trinh tu cac bude xay dung méd hinh mé phong CTCT cua dong co diesel
R180 trong phan mém GT-Suite dwgc trinh bay trén hinh 1. M6 hinh mé phong CTCT
ciia dong co R180 duoc xay dung bang phan mém GT-Suite nhu trén hinh 2. Dé xay
dung mo hinh mé phéng CTCT cia dong co trong phan mém GT-Suite, cin xac dinh
thong sé dau vao va khai bao dit liéu theo cac nhom [5], bao gom:

- Nhom céc thong s6 vé dong hoc, dong luc hoc cua dong co (Engine Cranktrain);
Nhom céc thong sé vé thudc tinh xi lanh va budng chay (Engine va Cyl); Nhém céc
thong s6 vé hé théng phun nhién liéu, tap trung vao voi phun; Nhom céc thong sb vé hé

thong nap, thai; Nhom thong sb vé nhién liéu.

- L

Lua chon cac phan to
chinh Luwa chon mo hinh chay,
\l/ trao dbi nhiét, ma sat ...
- - - phtt hop vaéi déi tuong,
Lién ket cac phan t trong muc dich nghién ctru
mo hinh

Nhap thong s6 cho tirng
phan tor

N7
Xac dinh thong s hiéu chinh cua
m&b hinh chay, trao d6i nhiét

Hiéu chinh mé6 hinh mé phong

theo P tir thue nghiém
Khéng dat

X Dat

. - ~ S
Xac dinh théong s6 hiGu
chinh ciia mé hinh ma sat

Jz

So sanh voi N, va g
tur thue nghiém

Khéng dat

Tinh toan chu trinh c¢béng tac, tinh
ning k¥ thuat, phat thai

{

Két thuc

Hinh 1. Trinh tir tinh todn CTCT trong phan mém GT-Suite.
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Hinh 2. M6 hinh mé phong dong co R180 trén GT-Suite
1 - Phan tir két cdu ciia dong co;, 2 - Phan tir buong chay;
3 - Phan tir voi phun; 4 - Phan tir hé thong nap, thai.

Céc thong s6 dau vao duge xac dinh dua theo tai lidu ky thuat cua dong co hodc
do truc tiép trén dong co thuc; do cac thong s6 van hanh béng thir nghiém trén b¢ thu;
mot s6 thong sb duge xac dinh gian tiép thong qua cac tinh toan trung gian hodc lya
chon dua theo khuyén nghi cua phén mém GT-Suite. Cac md hinh dugc lua chon trong
mod hinh mé phdng: M6 hinh chay DI-Jet, m6 hinh truyén nhiét WosniGT, m6 hinh ma
sat Chen-Flynn [5].

2.3. Hiéu chinh mé hinh chay

Dé mo hinh moé phong CTCT ciia dong co diesel R180 dat duge d chinh xac va
c6 do tin cay cao, can thiét phai hi€u chinh cho phu hop véi ché d6 van hanh thuc té cua
dong co theo dit li¢u do dugc tir thue nghiém. M6 hinh mé phdng duoc hi¢u chinh theo
cac két qua do dac thuc té khi thir nghiém dong co trén bé thur tai Trung tam nghién ciru
cac Nguén dong luc va Phuong tién ty hanh, Khoa Co khi dong luc, Pai hoc Bach khoa
Ha Noi Gmg véi dic tinh ngoai cua dong co. Cac thong sd dung dé hiéu chinh gom:

- Dién bién 4p suat trong xi lanh (Peyl); cong sudt co ich ctia dong co (Ne); suét tiéu
hao nhién liéu c6 ich (ge);

Pau tién, md hinh mo phong dong co s€é dugc hi¢u chinh theo két qua thuc
nghiém vé dién bién ap suét trong Xi lanh Peyi ctia dong co dwa vao cong cu hiéu chinh
Peyi (sdn co trong phan mém GT-Suite). Phuong phap hiéu chinh nhu sau:

- Nhép s liéu Peyi do thtr nghiém vao phan mém;
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- Nhap céc thong s6 van hanh ung voi ché do 1am viéc cua dong co c6 ditr li¢u Py
¢ budce 1;

- Chay mo hinh mé phdéng va lga chon bd tham s6 ctia mod hinh chay, mé hinh trao
ddi nhiét, hé sb luu luong nap, thdi... sao cho két qua xuét ra cua duong dy bao dién
bién Peyi ctia md hinh mo phong tién sat dén duong Pey thir nghiém (Hinh 3).

Hinh 3 thé hién két qua hiéu chinh mé hinh mé phong CTCT cia dong co R180
theo dién bién ap suét trong xi lanh thir nghiém tai ché d6 2600 vg/ph, 100% tai. Sau khi
hiéu chinh, duong Peyi md phong da bam sat theo dudng Pey thir nghiém ca vé xu hudng
va vi tri dat dinh. Chénh léch gi tri 4p suat trong xi lanh & giai doan nén - chay - gidn
nd 16n nhat 1a 3,6%. Sau khi hiéu chinh theo Peyi, bo dit liéu vé qua trinh chay (toc do
chay, thoi gian chay tré...) dugc st dung dé hiéu chinh mé hinh tuong tng khi tinh toan
tinh ndng k¥ thudt va phat thai. Tbe do chay thuc té khi phén tich dit li€u thyc nghiém
duoc thé hién nhu trén hinh 4.

go Cuinder Pressure
===+P_Thuc nghiem 0,100 Bum Rate (Nomalized by Total Fuel Mass)
——P_Mo phong s

Bum Rate [1/deg]

N

Hinh 3. Dién bién dp sudt buong dot tai 2600 vong /phit. Hinh 4. Toc dg chdy thic té.

0
40 20 0 20 40 60 80 100 120

rank Angle [deg] Crank Angle [deg]

Tiép theo, giit nguyén bo tham s6 dd hiéu chinh & trén, sir dung cac tham s6 con
lai dé hiéu chinh mo hinh theo cac thong sd Ne, ge.

Mo hinh chay duoc hiéu chinh sao cho tdc d6 chay mo phong phi hop vai toe do
chay thyc t€ (Hinh 4).
2.4. Higu chinh mé hinh thoi gian chdy tré

Thoi gian chay tré ctia hdn hop mdi chét cong tac dugce xac dinh theo mé hinh
Arrhenius nhu cong thirc (3), trong d6, cac hé sb: A, a, p dugce chon theo khuyén céo
ctia phan mém. Phan tich dién bién ap suat trong xi lanh (Hinh 3) két hop véi dién bién
ap suat khi khong chay (nén thuan tay) cho thdy, thoi diém bat dau chay ung véi vi tri
-4 (am) d0 goc quay truc khuyu (GQTK), do do, thoi gian chay tré cia hon hop moi
chat cong tac & ché do khao sat 1a 18 46 GQTK. Sir dung két qua nay dé hiéu chinh lai
cac hé sb trén.
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2.5. Hi¢u chinh mé hinh ton hao co gidi

Ap suét t6n hao co gi6i trung binh dugc xac dinh theo mé hinh Chen-Flynn nhu
cong thuc (4), cac hé sb a, b, ¢, d duoc lua chon theo khuyén cdo cua phin mém. Dé
hiéu chinh lai cac hé sb nay, st dung két qua thyc nghiém xéac dinh dién bién ap suét
trong xi lanh Peyi va do cong suat co ich ctia dong co Ne. Tir Peyi s& xac dinh dugc cong
suét chi thi N caa dong co.

p=—] pav ®)
VD CD
Ni = I:)i'VD'r]cycle (9)

Hiéu Nm = Ni - Ne chinh 14 céng suét ton hao co gidi.
Ap suit ton hao co gi6i trung binh Pr:
Pm = Nm/Vb/Neycle (10)
Cac hé sd a, b, ¢, d duoc hiéu chinh dé dam bao Pp tinh theo (5) va (10) 1a nhu nhau.

Sau khi hiéu chinh cic mé hinh trén, két qua so sanh Ne, ge gitta mo phong va thir
nghiém theo dic tinh ngoai duoc trinh bay trén hinh 5 va 6. Theo hinh 5 va 6, két qua
mod phong kha phu hop véi thtr nghiém trén toan dai tdc do van hanh theo dic tinh
ngoai. Sai s6 twong ddi 16n nhat giira mé phong va thir nghiém vé cong suat co ich Ne va
suat tiéu hao nhién ligu c6 ich 1an lugt 1a 5,8% va 6,2%, mic du con mot vai diém c6 sai
s0 déng ké nhung c6 thé chap nhan duoc vi d6i tuong nghién ciru 1a dong co cong suat
nhé va két qua mo phong da bam sat két qua thuc nghiém. Do vdy, mo hinh da higu
chinh trong GT-Suite c6 di d6 chinh x4c va tin cdy, c6 thé sir dung dé nghién ctru cac
van dé khac cta dong co.

w
&
=

—=— M6 phdng —=— Mo phong
—— Thuc nghiém —— Thuc nghiém

o
!

~
L

@ ©

=3 5} 2

3 S t=)

Céng suét cé ich (kW)

N
15
S

Sudt tiéu hao nhién liéu co ich (g/kwWh)

N
=}
S

0

T T T T T T T T T
800 1000 1200 1400 1600 1800 2000 2200 2400 2600 800 1000 1200 1400 1600 1800 2000 2200 2400 2600
Téc do dang co (vong/phut) Toc doé dong co (vong/phat)

Hinh 5. Céng sudt c6 ich tai déc tinh ngodi.  Hinh 6. Sudt tiéu hao nhién liéu c6 ich tai dic tinh ngodi.
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3. Két qua nghién ciru va thio luin

Str dung mé hinh mé phong CTCT dong co, chung ta c¢6 thé khao sat, danh gia

tinh ning k¥ thut va phat thai cia déng co & cac ché do lam viéc khac nhau, dong thoi

danh gia anh huong cia nhién liéu biodiesel tdi tinh nang k¥ thudt va phat thai ctia dong

co. Biodiesel gbc (B100) dung cho qua trinh nghién ctru cua bai bao 1 biodiesel san
xudt tir dau co, c6 ti 16 C:H:O nhu bang 2 [6, 7].

Bdng 2. Tinh chat ly-héa ciia nhién liéu biodiesel/diesel

Nhién li¢u C, [%0] H, [%] O, [%0] Khdi hrgng riéng, Nhiét tri thip
kg.I' (MJ/kg)
BO 86,93 12,96 0,07 0,8369 42,91
B10 85,933 12,881 1,146 0,84014 42,33
B20 84,936 12,802 2,222 0,84338 41,77
B100 76,96 12,17 10,83 0,8693 37,39

Két qua mo phong theo dic tinh ngoai cua dong co dugc thé hién & cac hinh

dudi day:

350 -
340 -
330
3201

310

£

= 300

=

D90

L]

280 -
2701
260 -
250 -

240

Hinh 7. Sudt tiéu hao nhién liéu
tai ddc tinh ngoai.

T T T T T T T T
1000 1200 1400 1600 1800 2000 2200 2400 2600
Téc dé dong co (vong/phut)

€
g

£ 500 4
x

o
=

700 4

680

660
640

620

580 4

560 -

540

520

500 T T T T T T T T
1000 1200 1400 1600 1800 2000 2200 2400 2600

Téc doé dong co (vong/phut)

Hinh 8. Phat thai NOx
tai ddc tinh ngoai.

Két qua mo phong trén hinh 7 cho thay: Suit tiéu hao nhién liéu ge theo dic tinh

ngoai ti 1¢ nghich véi tbc do va tang 1én khi ting ndng d6 hoa tron biodiesel. Suat tiéu

hao nhién li€u tang khi ti I¢ biodiesel ting 1a do nhiét tri thép cua biodiesel nho hon so

véi diesel (Bang 2) nén cung mdt luong nhién liéu cdp vao thi ning luong toa ra trong

qua trinh chay ctia hon hop biodiesel/diesel nhé hon so véi diesel.
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Két qua mo phong trén hinh 8 cho thdy: Nong do NOx ting dan khi ting téc do
dong co tir 1200 vong/phut dén 2200 vong/phut, sau d6 giam xudng khi ting tbc d6 dong
co. Didu nay 14 do diéu kién nhiét d va ap suét cao trong dong co thiic ddy sy hinh thanh
NOx. Bén canh d6, khi tbc d6 dong co ting cao (trén 2200 vong/phit), thoi gian chay
giam xudng. Diéu nay c6 nghia 1a hdn hop nhién liéu-khéng khi dwoc dbt chay nhanh
hon, din dén thoi gian dbt chay ngin hon. Khoang thoi gian ngan hon nay gitip giam
luong thoi gian danh cho nhiét d va ap suit cao thiic day sy hinh thanh NOx, din dén
lwong khi thai NOx thap hon. D6 thi ciing chi ra rang, tai ciing tc d6 vong quay ciia dong
co, néng do NOx cia hdn hop nhién liéu biodiesel/diesel cao hon khi sir dung diesel gbc
va nong d6 NOx khi str dung B10 cao hon khi str dung B20. Diéu nay co thé duoc giai
thich 1a dau diesel sinh hoc c¢6 ham lugng oxy cao hon nhién liéu diesel, theo cong
thire (7) thi ham lugng NO ti 1€ thuan v61 ham lugng oxy. Ngoai ra, oxy 1a mdt thanh
phan quan trong trong qua trinh d6t chay va ham luong oxy cao hon trong dau diesel sinh
hoc ¢6 thé dan dén qua trinh d6t chay hoan toan hon, nhanh hon, nén qua trinh chay dién
ra gan diém chét trén cua pit tong, diéu nay c6 thé 1am ting lugng khi thai NOyx. Khi st
dung hon hop nhién liéu B20, mic di ham luong oxy tiép tuc tdng nhung do nhiét tri cua

hén hop giam manh nén lugng nhiét cp cho moi chét giam, lam giam NOx.

4000

3500 ] 3000 4
3000 - 2500
— 25007 E 2000
£ a
& 2000 &
o] S 1500 -
© 1500+ £
®
1000 1000 |
500 - 500 -
0 T T T T T T T T
1000 1200 1400 1600 1800 2000 2200 2400 2600 0 T T - . \ T - -
Téc a6 dbng o (vong/phit) 1000 1200 1400 1600 1800 2000 2200 2400 2600
T Téc d6 dong co (vong/pht)
Hinh 9. Do thi so sanh phat thai CO Hinh 10. Bé thi so sanh phat thdi khéi
tai dac tinh ngoai. tai ddc tinh ngoai.

Theo két qua trén hinh 9, & ché do toc do dong co nho va trung binh thi ham
luong CO c6 xu hudng ting theo toc dd, nhung khi téc d6 dong co vuot qui
2200 vong/phut thi ham lugng CO giam xudng, ¢ tbe d6 2300 vong/phut ham lugng CO
giam kha déng ké nén trong qué trinh sir dung dong co néu khai thac ¢ tc do nay s& tot
hon & pham vi tbec d6 1900-2200 vong/phit. Bén canh d6, do nhién liéu biodiesel giau

79



Journal of Science and Technique - ISSN 1859-0209

oxy hon diesel nén giup giam lugng phat thai CO khi tron thém mot ti 1€ biodiesel vao

nhién li€u diesel.

Theo d6 thi trén hinh 10 ta thiy, phat thai khoi hau nhu ti 1¢ thuén véi toc d6 dong
co & toan dai toc do lam viéc. Anh hudng ciia B10 va B20 dén phat thai khoi 1a khong
dang ké, didu nay c6 thé nhan thiy tir biéu thirc (6), v6i ham luong khéi phu thude chir
yéu vao thong s6 nhiét dong nhu ap suit va nhiét do, ma it chiu anh hudng cta céc chat
c6 trong hdn hop chay. Quy luit bién doi cua phat thai khoi theo toe d6 kha gibng voi
phat thai CO va viée str dung dong co & tbe do khoang 2300 vong/phut ciing tot hon so
v6i 1900-2200 vong/phut ¢ khia canh phat thai khoi.

4. Két luan
Bai bao d3 xdy dung md hinh mé phong CTCT dong co R180 trén co sé phan

mém GT-Suite, dugc kiém nghiém va hiéu chinh bang sd liéu thuc nghiém, moé hinh

dam bao dugc do tin cdy va chinh xac.

Két qua nghién ctru vé phét thai cic chat gay 6 nhiém & ché do dic tinh ngoai cho
thdy: Ham luong phét thai NOy, CO va khéi déu kha cao & khoang toc do 2000 vong/phiit
dén 2200 vong/phit, sau d6 ham lugng ndy giam xudng ddi voi phat thai NOx va CO,
dbi voi phat thai khoi thi ¢6 su giam nhe khi toc d6 dong co tiép tuc ting sau d6 tang 1én
dat gia tri cao nhat khi toc do dong co tai vi tri 2600 vong/phut, viée st dung dong co &
toc d6 khoang 2300 vong/phut tot hon so v6i pham vi téec d6 1900-2200 vong/phut &
khia canh phat thai ca NOx, CO va khi. Két qua nghién ctru ciing cho thay, khi pha tron
thém biodiesel vao diesel nguyén ban, lugng phat thai CO va khoi s€ giam, trong khi
ham luong NOx va suét tiéu hao nhién liéu lai tang 1én.
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ASSESSMENT OF ENGINE PERFORMANCE AND EMISSION
CHARACTERISTICS OF R180 DIESEL ENGINE USE BIODIESEL
BY USING GT-SUITE SOFTWARE

Abstract: This article presents the research results on technical features and emissions of
diesel engines using mechanical fuel systems (R180) when using biodiesel/diesel fuel mixtures
with different ratios. The simulation model is built using GT-Suite software, which uses
experimental data to calibrate the fire model, and the friction model and compare them with the
simulation results. Research results show that the built model gives consistent results with the
manufacturer's data and experimental data. When mixing biodiesel with a small ratio (biodiesel
rate 10%, B10), the technical performance - emission of the engine changes in a small range.
However, if using a mixing ratio of biodiesel 20% (B20), due to changes in fuel composition and
properties, it will lead to changes in technical features - emissions of the engine.

Keywords: GT-Suite software; R180 engine; simulation; biodiesel.

Nhdn bai: 10/05/2023; Hodn thién sau phan bién: 27/06/2023; Chdp nhdn dang: 31/07/2023
a

81



