CONG NGHE

NGHIEN CU'U XAY DUNG MO HINH MA SAT CUA DONG CO
DIESEL SU DUNG LUGNG NHIEN LIEU DIESEL-ETHANOL

THESTUDY OF THE CONSTRUCTION FRICTION MODEL OF DIESEL ENGINES

USING DUAL FUEL DIESEL-ETHANOL

TOMTAT

Ky thudt st dung md hinh md phéng déng co dét trong d&€ dénh gia dac tinh
dong co da va dang dugc rat nhiéu nha khoa hoc quan tam. St dung md hinh
nay, chiing ta ¢6 thé du dodn chinh xdc va hop Iy vé co ché toc @6 tda nhiét trong
xy lanh dong co. Dong thai két hop véi toc do bién thién thé tich budng chdy o
thé xac dinh duoc cong sudt chi thi cla dong co. Tuy nhién, dé xic dinh dugc
cbng sudt 6 ich ca dong o, ching ta phai xdc dinh dugc ton that co khi ma
phén I6n la tn that ma sat cla ddng co. Theo cc nghién ciu trude day cho biét
t6n thdt &p sudt trung binh do sét Ia mdt ham phu thudc chd yéu vao téc d9, tai
clia ddng co va ap sudt xy lanh. Vi vdy nhom téc gid nghién citu xay dung mo
hinh ma sat clia dong co st dung luGng nhién liéu diesel-ethanol. Két qua cho
thay rdng, md hinh du dodn chinh xc ton that ma sat tai cic ché d thurc nghiém
va kiém tra clla dong co thong qua viéc dnh gia cong sudt va mé men dong co.

Tirkhéa: Tén thdt co khi, ton that dp sudt do ma sdt, ton thdt ma sdt, mo hinh
masdt.

ABSTRACT

Techniques use simulation internal combustion engine model to determine
engine performance have been greatly researchers interested in. Using this
model, we can predict with reasonable accuracy the heat release rate inside the
engine cylinder. Also in conjunction with the volume change rate of the
combustion chamber, we can then estimate the indicated power output of the
engine. However, in order to obtain the brake engine power output we must
have an indication for the mechanical losses, a great part of which are friction
losses. According to previous studies that the the frictional mean effective
pressure as a function mainly of engine speed, load and cylinder pressure. So the
authors study friction modeling of diesel engines using dual fuel diesel-ethanol.
The results show that the model accurately predicts the friction loss at the
experimental and test regimes of the engine by evaluating the power and torque
of the engine.

Key words: Mechanical losses, frictional mean effective pressure, frictional
losses, friction model.,
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Ky hiéu Don vi Y nghia

p N/m?>  Apsuatxylanh

P w Coéng suat dong co

Po w Coéng suat ¢o ich clia déng co

Pe N/m>  Ap suat dan héi tadc dung lén xéc
mang

Pind w Cong suat chi thi ctia déng co

0 rad GO6c quay truc khuyu

r m Ban kinh quay truc khuyu

Ri - Tham s6 khong tht nguyén

Fib mm Ban kinh c6 truc khuyu

Sp m/s T8¢ d6 trung binh cda piston

Taub N.m T6n thdt mé men ma sat do tai va
phu tai truyén lén céc cé truc

To N.m M& men ¢6 ich ctia déng co

To_exp N.m M6 men ddng ca thuc nghiém

To_model  N.m Mb men ddng co trén mé hinh

Ter N.m Téng tén thdt mé men do ma sat
cla dong co

T 1 oyl N.m Téng tén that mé men do ma sat
clia moét xy lanh

Tind N.m M& men chi thi cda déng co

Tib N.m T6n that mé men ma sat do tai tac
dung |én cac 6 d&

Tioad N.m Mo men tdi clia dong co

Tos N.m M& men ma sat ctia dudi piston

Temi N.m Mé men ma sat hén hgp cia dau boi
tran xéc mang

T N.m Mé men ma sat do dé nhét ciia dau
boi tron

Toal N.m T6n thdt mé men ma sat do dan
déng xupap

w rad/s  T6c d6 goc clia dong co

Wer m Chiéu cao clia xéc mang khi

Wor m Chiéu cao clia xéc mang dau

CHU VIET TAT
APA 100 Bang thr déng luc hoc cao
AVL 553 thié€t bi cung cap va diéu chinh nhiét dé
nudc lam mat

AVL 733S Thiét bi do tiéu hao nhién liéu

AVL 735S Thiét bi diéu chinh nhiét d6 nhién liéu

CNG Khi thién nhién (Compressed Natural Gas)

D4BB Poéng co diesel 4 ky 4 xy lanh
DME Dimethyl Ether
ECU B6 diéu khién dién tur
IDI Budng chay ngan cach (Indirect Injection)
LPG Khi hoa long (Liquefied Petroleum Gas)
QC33C Cam bién ap suat xy lanh

1.DAT VAN BE

Cho dén nay mét s nhién liéu tiém nang va c6 kha
nang thay thé cho nhién liéu truyén théng clia dong ca dét
trong da dugc tim ra nhu biogas, dau thuc vat, cén, khi
thién nhién CNG, khi héa Idng LPG, DME va hydro.

Trong d6 cbén étylic thuong dugc goi ethanol la
nhién liéu sinh hoc cé thé s dung thay thé cho nhién
liéu clla ddng co diesel [5]. Da c6 nhiéu cdng trinh trong
va ngoai nudc nghién clu xady dung md hinh ma sat cla
déng co diesel st dung ludng nhién liéu nhu diesel-LPG,
diesel-CNG. Tuy nhién chua cé nghién cliu nao xay dung
mo hinh ma sat clla dong co diesel st dung ludng nhién
liéu diesel-ethanol c6 dac tinh ly héa khac véi cac nhién
liéu trén.

Trong khuén khé bai bdo nay, nhdm tac gid trinh bay
phuong phap xay dung mé hinh ma sat ctia déng co diesel
sU dung ludng nhién liéu diesel-ethanol, day la mét mo
hinh phtc tap anh huéng nhiéu dén d6 chinh xac cia mé
hinh déng co. TU mé hinh ma sat nay dua vao moé hinh
déng co gitp xac dinh chinh sac cong suat va mé men
dong co diesel st dung ludng nhién liéu diesel-ethanol.

2. D01 TUGNG NGHIEN CUU VA CHE DO THUC NGHIEM

Nghién ctu st dung hai loai nhién liéu la diesel va
ethanol v&i mot s6 tinh chat co ban dugc trinh bay trong
bang 1.

Pong co thi nghiém dugc lua chon la loai dong co
diesel D4BB 4 xy lanh, 4 ky, buéng chay phan chia IDI
(Indirect Injection), s&t dung bom phan phdéi l3p trén xe
tai 1,25 tan cla hang Huyndai, cac théng s6 ca ban cla
dong co dugc trinh bay trong bang 2. Pong co dugc dat
trén bang thr dong luc hoc cao APA 100 thuéc Phong thi
nghiém Dong co dét trong, Trudng Dai hoc Bach khoa Ha
N6i. Di kém 13 cac thiét bi do kiém bao gém: thiét bi do
tiéu hao va diéu chinh nhiét dé nhién liéu kiéu khéi lugng
AVL 733S va 735S; cam bién 4p suat xy lanh QC33C va
thiét bi thu nhan di liéu Indicating véi phan mém
Indiwin c6 chiic nang do dién bién ap suat trong xy lanh
theo géc quay truc khuyu; thiét bi cung cap va diéu chinh
nhiét dé nudc lam mat AVL 553; voi phun ethanol dugc
diéu khién bdi ECU MotoHawk ECM-0565-128-0702-C [10]
clia hang Woodward, dac tinh méi quan hé gilra thai gian
phun va lugng phun dugc xdy dung trudc khi 13p 1én
déng ca. Cac théng sé dau vao clia ECU, hé théng cung
cap va vi tri [3p voi phun ethanol dugc gigi thiéu trén
hinh 1.
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Bang 1. Cac thong sd kj thudt cla nhién liéu diesel va ethanol [9]

Thong sd Diesel Ethanol
Khdi lugng riéng & 20°C (kg/m’) 856 785
Hé 56 khdng khi Iy thuyét (kg kgn) 14,7 8,96
Nhiét tri thap (MJ)/kg) 41,66 26,8
Nhiét héa hai (k)/kg) 270 840
Nhiét @0 tu chdy (K) 500 665
Tri 0 xé tan 45 +50 5+8

Béng 2. Nhiing thong s6 ¢o bdn clia dong co D4BB

Thong sé Gia tri
Kiéu ddng c Eg:g ;?(udplg:slbj(ilr(]ygl c?lé))(/ynlgaénnhc;rc]s.ng
Dudng kinh/hanh trinh D/S (mm) | 91.1/100
Dung tich xy lanh {cm?®) 2607
C6ng sudt I6n nhat (kW -vg/ph) | 59-4000
M@ men I6n nhat (N.m - vg/ph) | 165-2200
Ty 50 nén ¢ 22

13

AVL
553

Hinh 1. Sc d6 b tri thiét bi thuc nghiém

1- C4m bién nhiét d6 nhién liéu diesel; 2-Bom cao ap; 3- (4m bién vi tri ga;
4- Loc khong khi; 5- Bom ethanol; 6- Thiing chifa ethanol; 7- Loc ethanol; 8- (3m
bién luu lugng khong khi; 9- Cam bién kich nd; 10- Cdm bién truc cam; 11- GGm
bién toc @ dong ca; 12- C3m bién nhiét do dung dich lam mat ra khoi dong co;
13- Thiét bi cung cap va diéu khién nhiét do dung dich lam mét dong cg;14- Cdm
bién nhiét do dung dich lam mat vao dong cg; 15- Cdm bién A; 16- Cdm bién ap
sudt xy lanh; 17- Voi phun diesel; 18- Voi phun ethanol; 19- May tinh; 20- Thiét
bi phan tich khi xa; 21- Thiét bi xi Iy trung tdm; 22- Thiét bi do ap suat xy lanh;
23- Thiét bi cung cdp, do tiéu hao va diéu chinh nhiét do nhién liu; A-Tin hiéu
vao; B-Tin hiéu ra; ECU- B diéu khién dién td.

Ché dé thuc nghiém:

Thi nhét: tai cta dong co dugc lua chon & 100%, 75%
va 50% cla gia tri m6é men I6n nhat khi thuc nghiém déng
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cd st dung nhién liéu diesel géc, cu thé 1a 165, 121 va
81(Nm) trong hai trudng hgp: téc d6 ddng co dugc cé dinh
tai vung mé men I8n nhat 2000 vg/ph va t6c d6 déng co
thay d6i tir 1000 + 3500 vg/ph véi budc nhay 500 vg/ph.

Th hai: thoi diém bt dau phun ethanol cla tiing voi
phun dugc diéu khién doc l1ap tai vi tri cudi nén dau chay
clia méi xy lanh va phun lén xupap nap nham tan dung
nhiét cla xupdp giup ethanol bay hai tot hon.

Tha ba: lugng ethanol thay thé dugc diéu khién tang 1én
bao nhiéu thi lugng diesel dugc diéu khién gidm di tuong
Ung va nguaoc lai badng cach diéu khién ga dé dam bao c6
dinh mé men lan lugt & 100%, 75% va 50%. Déng thdi
lugng ethanol thay thé I18n nhat dugc gidi han tai hé s6 A
I6n hon hodc bang 1,2 va hién tugng kich né xac dinh tur
cdm bién kich né gan trén déng co. Goc phun sém diesel
bang 15 (d6) trudc diém chét trén.

Thi tu: Gia tri mé men va cong suat dong co dugc do
bang bang thi tinh nang déng luc cao AVL APA 100.
3.XAY DUNG MO HINH MA SAT
3.1. Co s& ly thuyét xay dung mé hinh ma sat

Xay dung mé hinh ma sét 1a ¢ s& dé xac dinh tén that
ma sat clia déng co dét trong néi chung trong d6 ¢6 déng
co diesel. Tén that ma sat theo géc quay truc khuyu bao
gém hai nhém sau:

- Nhém ma séat do piston chuyén déng bao gém ba loai
sau: ma sat do dé nhét clia dau béi tron xéc mang, ma sat
hén hgp clia dau béi tron xéc mang; ma sat clia vay piston.

- Nhém ma sat do chuyén déng cla cac truc gém ba
loai sau: ma sat cla cdc xupap, ma sat do tai va phu tai
truyén Ién cac ¢8 truc, ma st do tai tdc dung lén céc & dé.

M6 men ma sat do dé nhét clia dau bdi tron dugc xac
dinh theo cac nghién ctu [2-4]:

T =\ J1[S,| W, (P +p.).(n, +0,4n,)Br[R| (N.m) (1

Trong dé: ¢, - Hé s6 thuc nghiém phu thudc vao hinh
dang xéc mang; p - D6 nhét dong hoc clia dau boi tron déng
cd (kg/ms); Sp- T6c A6 trung binh clia piston (m/s); wo,- Chiéu
cao clia xéc mang dau (m); p - Ap suat xy lanh (N/m?); pe- Ap
suat dan héi tac dung 1én xéc mang (N/m?); no - S6 lugng xéc
mang dau; n. - S6 lugng xéc mang khi; B - Budng kinh xy
lanh (m); r - Ban kinh quay truc khuyu (m); Ry - Tham s&
khéng thi nguyén, dugc xac dinh theo biéu thic (2):

([jcose
R =1+
r 2
{1—[] sin? 6}
L

Trong d6: 0 - Géc quay truc khuyu (rad); L - Chiéu dai
thanh truyén (m).
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ap suat tang lén. Do d6, ma sat |a kha 16n trd thanh ma sat
hén hap.

M6 men ma sat hén hgp clia dau béi tron xéc méng
dugc xac dinh theo cac nghién ctu [2-4]:

T

ml

=c,mBn, W, (p+p,.)(1-[sin6)).r.R,| (N.m) 3)

Trong d6: ¢, - Hé s6 thuc nghiém phu thudc vao su tang
thém ma sat cla xéc mang khi dau tién do thi€éu dau boi
tron; we - Chiéu cao clia xéc mang khi (m);

M6 men ma sat clia dudi piston dugc xac dinh theo cac

nghién ctu [2-4]:
T —c (roR,) 4)

ps 3-H.

BL,,.rR| (N.m)

Trong d6: ¢; - Hé s6 thuc nghiém tinh dén anh hudng
cUa sy thay déi clia chiéu day mang dau do su nghiéng clia
piston; o - T6c d6 gdéc clia dong ca (rad/s); h - Chiéu day
clia mang dau béi tran (m); Lys- Chiéu dai dudi piston (m).

Tén that mé men ma sat do dan déng xupap dugc xac
dinh theo cac nghién ctu [2-4]:

T = Ca Ny Ny 1R |0 (N.m) (5)

Trong d6: ¢4 - Hé s6 thuc nghiém phu thudc vao cam
hodc bé mat dan déng; nypc- S6 xupap clia mot xy lanh; Nyp
- Luc dan héi ctia 16 xo xupap (N).

Tén that mé men ma sat do tai va phu tai truyén lén cac
¢6 truc dugc xac dinh theo cac nghién ctu [2-4]:

Taub = Cs.)l.w (N.m) (6)

Trong dé: cs- Hé s6 thuc nghiém.

Tén that mdé men ma sat do tai tdc dung lén cac 6 d&
dugc xac dinh theo cac nghién cdu [2-4]:

2 (7)
T, :cé.%.rjb p.|cos6|™** (N.m)

Trong dé: s - Hé s8 thuc nghiém; r, - Ban kinh ¢6 truc
khuyu (mm).

Tu d6, téng tén that mé men do ma sat clia mot xy lanh
c6 thé dugc xac dinh nhu sau:

Tfr_1_cy| = Trvl + Trml + Tps + Tval + Taub + le (Nm) (8)

Téng tén that mé men do ma sat clia ddng co dugc xac
dinh bang biéu thuc sau:

Tfr = nc-Tfr_‘I_cyI (Nm) (9)

Trong dé: nc- S xy lanh.

Tén thadt mé men do ma sat trung binh clia ddéng co
dugc xac theo biéu thiic sau:

J— 1 4 (10)
To=0 [ T,do (N.m)

Theo cac nghién clu [6, 7], khi ddng co diesel lam viéc &
ché& dé chuyén tiép thi tdc do va tiéu hao nhién liéu thay
déi lién tuc theo gbc quay truc khuyu. Mé men ma sat can
dugc xac dinh nham xay dung mé hinh dy doan chinh xac
téc dé tuc thai clia déng co tir phuong trinh can bang mé
men cua truc khuyu (11).

I d—sz

e ind ~ 'load
dt

—n, :(J‘ dmjﬁ = [J‘Mjﬁ (Vg/ph)
T

Tf

r

(11)

E T |

Trong d6: l. - M6 men quan tinh cla déng co (kg.m?);
do/dt - Gia téc goc cla truc khuyu (rad/s?); Tina- MO men chi
thi ctia déng co (N.m); Ticaa- MO men tai cia dong ca (N.m);
3.2. Co s@ ly thuyét tinh toan mdé men va céng suat
dong co

M6 men chi thi cta déng co Ting dugc xac dinh theo
nghién ctu [8], cu thé la:

(rj.sin(ze)
BV (N.m)

2
2. 1_(r) .sin*0
L

Trong d6: An, - Dién tich dinh piston (m?).

Mat khac md men chi thi dugc xac dinh bang biéu thiic
sau:

Tind = Tp + Ter (N.m)

Trong d6: Tp- MG men ¢6 ich clia déng co (N.m).

Cong suat chi thi ctia ddng co Ping dugc xac dinh nhu sau:

Pina = 2M.Ne.Ting (W) (14)

Trong dé: ne- T6c d6 ddng co (vg/s);

Céng sudt ¢6 ich cta déng ca dugc xac dinh bang biéu
thuc sau:

Pb = 2n.ne.Tb.(W)

4. KET QUA VA BAN LUAN

Trén co s@ ly thuyét trén, nhom tac gid da xay dung
dugc moé hinh ma sat clla dong co diesel D4BB khi st dung
ludng nhién liéu diesel-ethanol bang phan mém Matlab
simulink, cu thé dugc thé hién trén hinh 2.

Sau khi xay dung dugc mé hinh ma sat, nhém tac gia tién
hanh xay dung mé hinh chdy [1], tir 6 xay dung md hinh
dong ca diesel si dung ludng nhién liéu diesel-ethanol.

Dé& déanh gia dd tin cdy cia mé hinh ma sat, nhém téc gia
ti€n hanh so sanh mé men, céng sudt ddong co tt mé hinh
moé phdéng véi mdé men, cdng sudt déng co do tu thuc
nghiém.

Két qua dac tinh mdé men, cdng suat dong co gilta md
hinh va thuc nghiém theo téc d6 déng ca thay déi trong
khoang tur 1000 vg/ph dén 3500 vg/ph véi budc nhay 500
vg/ph tai ché d6 tai 100% trong trudng hop dong ca sl
dung nhién liéu diesel géc khéng phun ethanol dugc thé
hién trén hinh 3.

K&t qua dac tinh md men, cong suat dong co gilta mo
hinh va thuc nghiém tai t6c dé dong co bang 2000 (vg/ph)
tai cac ché do tai 50%, 75%, 100% vdi cac ty & ethanol thay
thé khac nhau tir 0 + 60,09% d&ugc thé hién cu thé lan lugt
trén cac hinh 4 va 5.

T =(P—P,).A,, 1| siNO+ (12)

(13)

(15)
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<ne (rpm}> =
g poyl (Pa) T (N.m) [+
W Rt
i (Nm)
<ne (1pm)> il
=y <Pojl 1> I Tim (Nm) ¢
W Rt
CA rad)
@ <Chrad 72
) B Trml (N.m)
oyl (Pa)
<ne (rpm)> e
oyl Pe)
=y ol Rl Tos (Nm) s
<R1> d/
<W (radls)> Hleth)
7 IK\ Tps (Nm)
O 'L/ W (radls) o
fpm _fr_oyl_1 (Nom)
pm o radls ™ T fr_eyl_1(N.m)
<ne (rpmp> i
Pyt (Fa)
7 pilt80 ) o =y <Pojl > - Toal (N} -pl+
CA (deg) R1>
e degtorad FenR1 P W (rads)
Tval (Nm)
Chrad 720
<ne (rpmp> =
=) Taub (Nl +
W (radls)
<W (radis)>
Taub (N.m)
<ne (rpmp> rpm‘ 2
Ll Pyl_P> . Th(Nm)lp+
<CArad_72 Chfal
pTS W (rads)
Tlb (N.m)

Hinh 2. M6 hinh ma sat

Trvl- M6 men ma sét do @6 nhét cda dau boi tron (N.m); Trm- M& men ma
sat hon hgp cla dau boi tran xéc mang (N.m); Tps- M6 men ma sat cda dudi
piston (N.m); Tval- M men ma sat do dan ddng xupdp (N.m); Taub- Mé men ma
sdt do tdi va phu tdi truyén Ién cdc c6 truc (N.m); Tlb- M6 men ma sat do tdi tac
dung 1én cac 6 d (N.m); rpm to rad/s- Khéi qui d6i t6c do tir vg/ph sang rad/s;
Fen R1- Ham tinh tham s6 khéng thit nguyén Ry; deg to rad- Khéi qui d6i don vi
gdc quay tir @ sang rad; T_fr_cyl_1- M6 men ma sat ciia xy lanh s6 1. Cac xy
lanh con lai lam tuong ty.

= 190

E L R

z 170 F---z---2---&--<

T 150 —

=0 130

=

S M0 p---xo=d--o-

A Tl e

E 70 ¢ ; ;

“E: 1000 1500 2000 2500 3000 3500

Toc dd dong co (vg/ph)

— <= Tbh _model —o—Tb _exp
--¢--Pb_model Pb exp

Hinh 3. D3c tinh ngoai clia dong co gita mé hinh va thuc nghiém theo tdc do
dong co

Th_model- Md men ddng cd trén md hinh; Th_exp- M0 men ddng ca thuc
nghiém; Pb_model- M& men d0ng cd trén mé hinh; Pb_exp- Md men dong cd
thuc nghiém.
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M6 men déng co (N.m)
[y
[
=
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Hinh 4. M6 men ddng co cia mé hinh va thuc nghiém tai cac ché do tai 50%,
75% va 100%

Tb_xyz_xy%- Mo men dong ¢ clia mo hinh hodc thuc nghiém tai cac ché
d0 tai khac nhau v6i qui udc xyz 1a model hodc exp trong dé model [& md hinh,
exp la thuc nghiém, xy% la phan tram tai.
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Hinh 5. Cong sudt dng ca cia md hinh va thuc nghiém tai cc ché d6 tai 50%,
75% va 100%

Pb_xyz_xy%- Md men dong co cia md hinh hodc thuc nghiém tai cac ché
d0 tai khac nhau véi qui uc xyz la model hodc exp trong d6 model [a mé hinh,
exp la thuc nghiém, xy% la phan tram tai.

Tu két qua trén cho thdy can phai danh gia sai s6 mé
men, cdng suat déng co gilra mé hinh va thuc nghiém. Sai
s6 clla mdé men, cdng suat ddng ca gilta moé hinh va thuc
nghiém dugc xac dinh theo biéu thic (16) va (17), véi qui
udc néu gia tri sai s6 mang dau am c6 nghia la mé men hay
céng suat déng co trén mo hinh nhé hon thuc nghiém va
nguac lai.
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Sai 56 -I-ID — b_model b_exp (%)
b_exp

P -P
Sai 56 Pb — b _model b_exp (%)
b_exp

Trong doé:
Tb_modei- MO men dong ca trén moé hinh (N.m);
Tb_exp- MO men ddng ca thuc nghiém (N.m).



SCIENCE TECHNOLOGY

Két qua sai s6 dac tinh mé men, céng suat ddng co gita
md hinh va thuc nghiém theo téc d6 dong co thay ddi
trong khodng tir 1000 vg/ph dén 3500 vg/ph vai budc nhay
500 vg/ph tai ché dé tai 100%, trong trudng hop déng co
st dung nhién liéu diesel géc khong phun ethanol dugc
thé hién trén hinh 6.
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Hinh 6. Sai 56 dac tinh md men, c6ng sudt dong ca st dung nhién liéu diesel
gdc gitta m@ hinh va thuc nghiém

Qua hinh 6 cho thay, sai s6 mé men va céng suat dong
¢ nhd nhat bang -0,09% tai téc d6 2500 vg/ph, sai s6 md
men va cong suat déng ca I&n nhat bang 1,52% tai téc do
3500 vg/ph; Tu két qua sai s6 nay cho thay sai s6 md men
va cong suat dong co st dung nhién liéu diesel goc khéng
phun ethanol gitta mé hinh va thuc nghiém déu nho hon
1,53%.

KE&t qua sai s6 dac tinh mé men, céng suat dong ca gila
mé hinh va thuc nghiém & téc d6 dong co bang 2000
(vg/ph) tai cac ché d6 tai 50%, 75%, 100% véi cac ty lé
ethanol thay thé khac nhau ti 0 =+ 60,09% dugc thé hién
trén hinh 7.
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Hinh 7. Sai s6 déc tinh md men, céng sudt dong ca st dung |uGng nhién liéu
diesel-ethanol gilta mé hinh va thic nghiém tai cac ché d tai 50 %, 75% va 100%

Qua hinh 7 cho thay, sai s6 mé men, cong suat dong co
gitta mé hinh va thuc nghiém tai ché d6 tai 50% dat gia tri
I6n nhé nhat bang 0,02% tuong Ung vdi ty 1é ethanol thay
thé bang 60,09%, dat gia tri 16n nhat bang 0,93% tuong
Ung ty |& ethanol thay thé bang 44,98%.

Sai s6 m6 men, cong suat déng ca gitta mé hinh va thuc
nghiém tai ché dé tai 75% dat gia tri Ién nhd nhat bang -
0,12% tuong Ung véi ty |1é ethanol thay thé bang 0%, dat
gia tri 16n nhat bang -1,16% tuong Ung ty & ethanol thay
thé bang 26,51%.

Sai s6 m6 men, cong suat déng ca gitia mé hinh va thuc
nghiém tai ché dé tai 100% dat gia tri I6n nhd nhat bang
0,09% tuong Ung véi ty 1& ethanol thay thé bang 19,77%,
dat gia tri I16n nhat bang -0,83% tuong Ung ty 1é ethanol
thay thé bang 7,68%.

Tu nhing phan tich trén cho thay sai s6 mdé men, cong
suat déng co giia mé hinh va thuc nghiém déu nhé hon
1,17% & t6c d6 déng co bang 2000 (vg/ph) tai cac ché do tai
50%, 75%, 100% v3i cac ty |é ethanol thay thé khac nhau.

Vay sai s6 dac tinh mé men, cong suat déng co gilta md
hinh va thuc nghiém déu nhé han 1,53% trong cac trudng
hop déng co st dung nhién liéu diesel nguyén ban va s
dung ludng nhién liéu diesel-ethanol. Sai s6 nay cé thé
chap nhan dugc khi nghién ctru xay dung mé hinh déng co.
Do d6 mé men va céng suat dong co ctia mé hinh déng co
ludng nhién liéu diesel-ethanol dam bao tin cay.

5. KET LUAN

Tu cac két qua nghién ctu da phan tich & trén, cho thay
md hinh ma sat da xay dung dadm bao chinh xac, c6 thé sur
dung md hinh dé xay dung mé hinh déng co diesel D4BB
khi st dung luéng nhién liéu diesel-ethanol.
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