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Tom tat

Né&ng lwong do dbt chay nhién liéu trong déng co dét trong (PCOT) duoc chia thanh cac phdn chinh nhw
céng suét trén truc, nhiét truyén cho hé théng lam mat, nhiét khi thai, tén hao co gi6i, nhién liéu khéng chéy
hét. Viéc xac dinh chi tiét long va phén bé céc thanh phén nay thuong duoc tién hanh theo phuwong phap
cén bang nhiét. Tuy nhién, phuong phép can béng nhiét thuong duoc tién hanh bang thuc nghiém véi hé
théng thir nghiém va thiét bj do rét phirc tap. Bé giam thoi gian, chi phi trong qué trinh nghién ctru, trong bai
bao nay nhém téac gia trinh bay qua trinh tinh toédn phéan b6 ndng luong cda déng co diesel D243 théng qua
mé phdng trén phédn mém AVL-Boost. Két qua cho thdy hiéu suét nhiét trung binh ctia PCBT trong toan giai
lam viéc la 25,8%. Téng nhiét lwong truyén cho hé théng lam maét va khi théi trung binh la 63,54% va dat t6i
103,7 kW & ché do dinh mirc. Céc két qua thu duoc trong nghién ctru ndy cé thé st dung lam co sé cho cac
nghién ctru nhdm néng cao cac tinh ndng kinh té, ky thuat cia DCBT nhuw tbi wu héa cac diéu kién lam viéc
clia hé théng lam mat, béi tron, ciing nhuw tinh toan trang bj hé théng tua-bin may nén hodc céc hé théng tan
dung néng luong khi thdi — nudc lam mat nhdm néng cao hiéu qué st dung nhiét cia DCHT.

Tw khéa: Bong co diesel, phan bd nang lweng, hiéu suat nhiét, phat thai.
Abstract

The energy from burning fuel in internal combustion engines (ICE) is divided into major components such as
power on the shaft, heat transferred to the coolant system, exhaust heat, mechanical losses, and unburnt
fuel. The detailed determination of the amount and distribution of these components is usually carried out by
thermal equilibrium. However, the method of thermal equilibrium is usually achieved experimentally with very
complex systems and measuring devices. To reduce the time and cost of the research, in this paper, the
authors present the process of calculating the energy distribution of diesel D243 engine by AVL-Boost
simulation software. The results show that the average temperature performance of the ICE during the
whole working range is 25.8%. The total heat transfer for the cooling and exhaust systems averages at
63.54% and reaches 103.7 kW in rated mode. The obtained results can be used as a basis for studies to
improve the economical and technical characteristics of the ICE such as optimizing the working conditions of
the cooling and lubrication systems, as well as calculating the compressor turbine systems or systems
utilizing exhaust gas - cooling water to improve the thermal efficiency of the ICE.

Keywords: Diesel engines, energy distributions, thermal efficiency, exhaust emissions.

dong co diesel [3]. Nhu vay, rd rang xap xi 2/3 phép
nang luong con lai da bi hao phi va thuong bi mat

DPong co ddt trong (PCPT) hién nay van déng
vai trd quan trong, la nguén dong luc chinh cho cac
phuong tién giao thong van tai. Mac du xe dién va
hybrid dang ngay cang tr¢ 1én phd bién nhung trong
tuong lai gan phuong tién st dung DCDT van s&
chiém da sd. Thach thirc 16n nhat hién nay trong
nghién ciru phét trien DCDT la dap tng cac tiéu
chuin phat thai va muc tiéu giam lwong nhién liéu
tiéu thyu [1,2]. Nguon ning lugng tir DCDT truyén
cho méy cong tic hoan toan xut phat tir sy ddt chay
nhién liéu, chuyén hoa tir nhiét ning thanh co ning
theo dinh luat nhiét dong thir nhat nhu thé hién trén
hinh 1. Trén thyc té, phan ning luong nhiét chuyén
thanh cong co ich 1a twong d6i thip chi khoang
21 + 33% dbi véi dong co xang, 25 + 40% ddi voi
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mat do truyen nhiét ra moi truong xung quanh, trong
d6 chii yéu 1a nhiét truyén cho nudc lam mat (chiém
khoang 25 + 30%) va nhiét khi thai (khoang
30 + 40%). Do vay, tan dung phan ning lugng hao
phi nay dang 12 huéng nghién ciru trién vong va duoc
nhiéu nha khoa hoc trong va ngoai nudc tip trung
nghién ctu.

So v&i nhiét tén that cho hé thong lam mat, nhiét
khi thai lu6n chiém ty 1& 16n hon va c6 tiém ning cao
trong viéc tan dung lam tang hi€u sut su dung nhiét
tong thé ciia DCDT va hé thdng thu hdi nang luong.
Phuong phap phd bién nhat hién nay nham thu hoi
mot phén nang luong nhiét khi thai do6 1a trang bi hé
thdng tiang 4p sir dung Tua-bin - May nén, phuong
phap nay c6 thé thu hoi 30% lugng nhiét khi thai va
tang hiéu suat chung ctia hé thong téi 10%. Cac cong
nghé tién tién hién nay nhu tan dung nhiét khi thai st
dung cho dong co dién nhiét (TEG) [4-6].
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(1) Nang lwgng do dét
chay nhién liéu

l__ Céng chi thi (1)-(2)

(2) Nang lwong mét mat
(khi thai, lam mat) <—

(3) Tén hao co gidi _
(Ma sat, bom)

Cong co ich

(1)-2-(3)

L]

Truc khuyu

Hinh 1. Phan b ning lugng trong DCDT

Nhiéu nghién ctru cho thay luu lugng nude lam
mét thuong cao hon gia tri yéu cau. Do d6, no lam
taing mét mat nhiét cho hé thong lam mat dan dén
giam hiéu suat nhiét DCDT va tang luong khi thai
ddc hai [7]. Ngoai ra, viéc khong kiém soat chinh xac
nhiét d6 nuéc 1am mat va dau boi tron cling dan toi
anh huong xiu t6i qua trinh chdy trong xy-lanh, qua
trinh 1am mat xi lanh siu hon ciing lam ting mat mat
cong do ma sat [8]. Chanfreau M da chimng minh rang
khi tang nhiét ¢ nudc 1lam mat tir 90°C dén 110°C s&
giup giam 2+5% lugng nhién ligu tiéu thy, giam 10%
HC va 20% CO [9].

Qua céc cong trinh nghién ctru nhu gidi thiu ¢
trén cho thiy kiém soat t6t cac thong s6 lam viéc
ciing nhu st dung céc phuong phdp tin dung nhiét
khi thai — nudc 1am mat sé& gop phan ting hiéu suét,
giam tiéu thu nhién li¢u va phat thai cuaa BPCDT. Tuy
nhién, dé tan dung hiéu qua phan ning luong nhiét
nay can xac dinh chinh xac luong va ty 1& phan bd
ctia chiing theo cac ché do lam viéc cuia DCDT vi day
1a nhing thong s6 dau vao dé tinh toan lya chon ciing
nhu thiét ké cac hé théng, thiét bi tan dung nhiét. Do
vay, trong bai bao nay nhom tac gia s€ trinh bay cac
budc nhim xac dinh luong ciing nhu ty 1& phan bd
nang lugng nhiét cua dong co D243 tai cac ché do
lam viéc khac nhau théng qua phin mém mé phong
AVL-Boost.

Nham ting d¢ tin cdy cta cac két qua mo phong,
mot s6 thong sd dau vao cia mod hinh nhu mé hinh
ton hao co gi¢i dugc nhom tic gia xdy dung bang
thyc nghiém tai trung tam nghién ctiru Pong co, nhién
liéu va khi thai — Vién Co khi Dong luc — Truong Dai
hoc Bach khoa Ha Noi.

2. X4y dung mo hinh djng co trén AVL-Boost
2.1. Xdy dung mé hinh dong co

DPong co diesel D243 dugc san xuét boi Cong
hoa Belarus dd va dang dugc st dung trong rat nhidu
linh vyc khac nhau nhu duong bd, duong sdng, ndong
nghiép, phat dién, ... Cac thong s6 k¥ thuat cia dong
co dugc thé hién trong bang 1.
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Béng 1. Thong s k¥ thuat ctia dong co D243

TT | Théng sb Gia tri
1 | Thir tu lam viéc 1-3-4-2

2 | Thé tich lam vigc 4,751

3 I];)ilsrtc‘:;llg kinh x hanh trinh 110mm x 125mm
4 | Ty sbnén 16,7

5 | Chiéu dai thanh truyén 230 mm

6 | Téc do dinh mirc 2200 v/ph

7 | Cong suét cuc dai 56 kW/2200 v/ph
8 | Momen cuc dai 285 Nm/1400 v/ph
9 | Gobc phun sém 24° truée BCT

10 | S6 lwong 16 phun 5

11 | Ap suit phun 180 bar

Duya trén cac thong s6 két céiu, cac tai liéu lién
quan vé dong co D243 thyc té, tir nhitng phan tir co
san twong ung trong AVL-Boost, mé hinh dong co
D243 dugc xdy dung nhu thé hién trén hinh 2.

E1

PL1

Plenum

MP13 R10

881

Hinh 2. M6 hinh dong co trén AVL-Boost

Trong DCPT qué trinh chay 1a qua trinh khong
thuan nghich nhim bién d6i hoa ning thanh nhiét
nang. Viéc xac dinh trang thai cua moi chét tai tung
thoi diém trong chu trinh cin phai biét cu thé cac
phan mg trung gian bién d6i tir hdn hop ban dau
thanh san phdm chay cudi cing, tuy nhién day 1a van
dé rat khé va phtrc tap. Viéc sir dung dinh luat nhiét
dong hoc thur nhét c6 thé giup xac dinh dwgc modi
tuong quan giira trang thai dau va cudi ma khong can
phai biét dién bién cac giai doan trung gian [10]. Viéc
tinh toan qua trinh chay trong DCDT theo dinh luét
nhiét dong hoc thir nhat duoc thé hién nhu phuong
trinh (1)

d(m,u) dv dQ.
da Pe da+da Z

d(m,u)

a

deB

a9, _
da be

(1

trong do: 1a bién d6i ndi nang trong xy-lanh;
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d0y

da

-p. Z—V la cong chu trinh thyc hién; 1a nhiét
a

: d : . n ,
lugng cap vao; Z% la ton that nhiét qua véach;
a

dm

BB*

BB

1a ton that enthalpi do lot khi; d;nw 1

a
bién thién khdi luong ot khi; o 1a gbc quay truc
khuyu; /p 1 tri so enthalpi riéng cua khi lot khi; m.
1a khoi luong moi chit trong xy-lanh; u 1a ndi ning;
Ppe 12 ap suat trong xy-lanh; V 1a thé tich xy-lanh; Or
la nhiét lugng cua nhién liéu cung c?ip; O, 1a nhiét
luong t6n that cho thanh vach budng chay.

h

Qué trinh bién ddi khdi luong trong xy-lanh m.
dqqc xac dinh theo dinh luat bao toan khoi lugng nhu
the hién trong phuong trinh (2).

dm, dm dm
— Z z “"BB ev (2)
da da da dt
trong d6 Z . luu lwong khéi luong di vao xy-
: lwu luong khdi lugng di ra xy-lanh;
dt

Sau khi thyc hién bién d6i phwong trinh (1), ta
c6 phuong trinh (3) xac dinh bién thién nhiét d¢ trong
xy-lanh theo goc quay truc khuyu:

uC +lpc
a.__ v (4O, 7| _dO, dmy
da ou au p. || da H, da da
m.| e
BT p'T
Ou Ou 0 av, ou m,
| gy —u, —p,— |=-m.———-p, l-——=
6p ‘04 oa da op 'V,
3)

trong do: T, 1a nhiét d0 moi chét trong xy-lanh; u. la
ndi ning riéng cta khdi lugng moi chat bén trong xy-
lanh; H, 14 nhiét trj thip cta nhién liéu; A 1a hé sb du
lugng khong khi.

Viéc gidi phuong trinh trén phu thudc vao md
hinh qua trinh chdy, quy ludt tod nhiét va qua trinh
truyén nhiét qua thanh xy-lanh, ciing nhu ap suét,
nhiét do va thanh phan hdn hop khi. Viéc giai phuong
trinh (3) nham xac dinh nhiét d¢ trong xy-lanh theo
phuong phap Runge-Kutta. Sau d6 két hop véi
phuong trinh trang thi (4) dé xac dinh ap suat trong
xy-lanh p..

1

pc = ;mc 'Rc T'r (4)

trong d6: R 14 hing sb chét khi trong xy-lanh
Vi dong co D243 1a dong co diesel, 4 ky khong
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tang ap, buong chay thong nhat cac mo hinh tinh toan
cu thé dugc xac dinh va lya chon nhu sau:

+ M6 hinh truyén nhiét

Ning lugng truyén cho hé théng lam mat duoc
xac dinh thong qua qua trinh truyén nhiét tir trong
budng chay qua nip xy-lanh, pit-tong, va 16t xy-lanh
theo phuong trinh truyén nhiét qua vach.

0, =4a, (T -T,) (%)

V6i Q. 1a nhiét lugng truyén cho thanh, 4; la
dién tich truyén nhiét, a,, 1a h¢ so truyén nhiét, 7. la
nhiét d6 moi chat trong xy-lanh, 7,; 1a nhiét d thanh
vach.

C6 nhiéu mé hinh xac dinh hé sb truyén nhiét
nhu Woshni 1978, Woshni 1990, Hihenberg,
Lorenz,... [10]. Trong d6 m6 hinh Woschni 1978 phu
hop véi dong co diesel budng chay thong nhat, trong
md hinh nay h¢ sb truyén nhiét a,, duoc xac dinh theo
cong thuce (6).

0,8
a, =130p"* D% | Cc,, + C,,T LB Ifkf (6)

P
+ M6 hinh chady

Véi dong co D243 (dong co chay do nén), md
hinh chay phu hgp 1a mé hinh AVL MCC. Trong md
hinh nay, tdc do téa nhiét 1a ham sb cia lwong nhién
liéu (f7) va ning lwong dong hoc rdi (f2), nhu thé hién
trong phuong trinh (7).

d N
trong do:
Y
M 5 = M - >
fi( F Q) F LVC

S,k V)y=exp(C,,, i/@) Ccomy 12 hing sb dic trung
cho qua trinh chéy, Crare 12 hé sb hoa tron, k 1a nang
luwong dong hoc réj, Mg 1a luvong nhién liéu hoa hoi,
LVC 1a nhiét tri thap cua nhién li¢u, O 1a luvgng nhiét
tich lily va V'1a dung tich xy-lanh.

dQMCC
da

- comb f (mF’QM(C ) fz(k V) (8)

+ M6 hinh ton hao co gidi

Tén hao co gioi trong DCDT bao gdm tbn hao
ma sat do cac 6 truc, pit-tong — xy-lanh va cong dan
dong cac thiét bi phy tro (co cau phdi khi, cong nap-
thai, bom nudc, quat gio...). AVL-Boost dua ra cac
md hinh PNH, SML va m6 hinh thyc nghi¢ém. Trong
d6 mo6 hinh thyc nghiém thuong dugce st dung do uu
diém don gian ma van dam bao d6 chinh xac cin
thiét. Co nhiéu phuong phap thuc nghiém xac dinh
t6n hao co gigi nhu: kéo DCPT; ngoai suy theo tiéu



JST: Engineering and Technology for Sustainable Development
Volume 31, Issue 2, April 2021, 040-046

thy nhién liéu khong tai; hdm tu do; tit dan timg xy-
lanh; phan tich db thi céng. Trong nghién ctru nay
nhom tac gia lya chon phuong phap kéo DCPT, két
qué dugce thé hién trong Bang 2:

Béng 2. Cong ton hao co gidi cua dong co D243

T n (v/ph) N (kW)
1 1000 2,67
2 1600 10,76
3 2200 17,41

Tu két qua trén Bang 2, cong thire xac dinh cong
suét tén hao co gi6i N, (kW) theo tbc do n (v/ph) cho
md hinh tén hao co gidi theo phuong phap tuyén tinh
héa nhu sau: N, = a.nt+b véia=0,0123; b =-9,3733.

+ Nhiét khi thai

Qué’trinh thai dugc thé hién théng qua luu
lugng khoi luwgng khi ra khoi xy-lanh trong phuong
trinh dinh ludt nhiét dong hoc 1:

d (m u)

eyl *

da

a0y

da

dmout
2, )

a

dv
= —Pcyz-a—z

. d 2
trong do: pcyl'Z_V la cong thai, Z% tong lugng
a a

nhiét trao d6i v6i thanh vach, /i, 1a enthalpy cua khi
ra khoi xy-lanh, dm,, 1a luu luong khdi luong di ra
khéi xy-lanh.

O, 14 ton that nhiét qua xupap thai théng qua mo
hinh truyén nhiét qua vach, trong AVL-Boost md
hinh Zapf dugc sir dung dé tinh todn cho qua trinh
nay véi hé ) tmyén nhiét dugc xac dinh theo cong

thire:
hV
dvi

V6i: a, 1a hé s6 trao ddi nhiét tai cira thai, T,
1a thiét d6 sau ctra, 7, 1a nhiét do trudc clra thai, Twla
nhiét do thanh cira thai, Ay 1a dién tich tiét dién luu
thong iz 1a Iuu lugng khdi lugng, A, 1a do nang xu-
pap, d,; 1a duong kinh trong cia dé xu-pap.

a, =[C,+CT, -CT | 1> i .dw."S.{ -

Nhiét khi thai dugc xac dinh theo cong thirc:

do,, dm
exh out _T 10
dOL d(x p( exh 0) ( )
trong do:
C,=a+bT, , +cT. +dT,, (11)

i Vi a, b, ¢, dla cac hé sb phu thudc vao thanh
phan cua khi thai [11].

2.2. Danh gia dj tin cdy ciia mé hinh

Do tin cdy cua md hinh dugc danh gid thong qua
muc d¢ sai 1éch gitta m6 phong va thuc nghiém, cu
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thé nhom tac gia danh gia sai léch cta cac chi tiéu
kinh té, k¥ thuét giita mo phong va thyc nghiém tai
duong dic tinh ngoai. Két qua gilta thue nghiém (Ex)
va m6 phong (Si) 1a kha tuong dong nhu thé hién trén
hinh 3, sai l&ch cong sudt va suit tiéu thu nhién liéu
déu nho6 hon 5% (sai 1éch 16n nhét 14 4,9% & s6 vong
quay 1000 v/ph), sai l¢ch trung binh trén toan pham
vi toc do 1a 0,95% ddi v6i cong sudt va 0,82% ddi véi
suét tiéu thu nhién liéu. Nhu vdy mo hinh mé phong
da dam bao do tin cdy can thiét va ching ta c6 thé sir
dung mo hinh nay dé tinh toan, mo phong & cac ché
d6 lam viéc khac cua dong co.

60 - 400
— &~ Ne-Ex ’A

55 .-

2 e N\ -5

-

— X —ge-Ex -

50 + 350
—8 =ge-Si —

o s 7
@ 40 7 300 =
4 7 =
- - /] 2
35 G a e = e
"‘7{ —_—— — e - — 1 o0
30 > 250
v’
x
25
20 200
1000 1200 1400 1600 1800 2000 2200
n (rpm)

Hinh 3. So sanh cong sult va tiéu thu nhién liéu &
duodng dac tinh ngoai

3. Két qua va thio luin

Trong nghién ciru nay, qua trinh chuyén hoa
nang luong trong dong co dugc phan chia thanh cac
thanh phan gém lugng nhiét chuyén ddi thanh cong
c6 ich (Q.), tong nang luong nhiét truyén qua thanh
vach (Om), nang luong nhiét do khi thai mang di (Om)
va tong niang lugng mat mat cho cac ton hao khac
trong dong co (Q.1) theo phuong trinh sau:

Q0= Qe+ O+ O+ Qu (12)

Véi Qp = Qu . Gy trong d6 G, 1a luong nhién
lidu tiéu thu (kg/s); Owla nhiét tri thép cua nhién liéu.
Luong va ty 1& phan b cac thanh phan nhiét theo ché
d6 lam viéc cua BCDT sé dugc trinh béy cu thé nhu
cac ndi dung dudi day.

3.1. Niing lwgng nhiét chuyén doi thanh céng cé ich

Luong va ty 1& ning luong nhiét chuyén dbi
thanh cong c6 ich cua BPCDT duogc thé hién trén hinh
4. Két qua cho thiy khi tang tir tai nho dén toan tai,
luvong va ty 1& nang luong nhiét chuyén d6i thanh
cong co ich ting dan va dat gia tri 16n nhét tai toan
tai. Ty 1¢ nang lugng nhiét chuyén thanh cong cé ich
ge (%) dat gia tri 16n nhét tai toan tai (29,5 + 32%).
Tai mdi vi tri tai, khi téc d6 dong co ting g. co xu
huéng giam dan. Tuy nhién, do ché do lam viéc cua
dong co trong diéu kién van hanh thuc té thuong &
ché d¢ tai nho va trung binh. Két qua 1a higu sut co
ich chi dat khoang 12 + 27% khi tai thay dbi tir 10
dén 50%.
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Hinh 4. Lugng va ty 1é ning lugng nhiét chuyén thanh Hinh 5. Luong va ty 1é ning luong nhiét truyén qua

cong co ich
3.2. Niing lwong nhiét truyén qua thanh vich

Phan 16n lwong nhiét truyén qua thanh vach s&
truyén cho moi chit lam mat, thong qua bd phan tan
nhiét (quat, két) trong hé thong lugng nhiét nay dugc
phén tan ra moi truong xung quanh. Lugng nhiét nay
phu thudc rat nhiu vao céac diéu kién hoat dong cua
DCPT. Véi dong co D243, dau boi tron duge lam
mat bang nude, do d6 luong nhiét mang di boi nudc
lam mat chiém khoang 96% tong lugng nhiét truyén
qua thanh vach DCDT, phan con lai do qua trinh d6i
Ivu tu nhién va truyén nhiét buc xa [12]. Hinh 5 cho
thdy ty 1¢ t6n that ning luong qua thanh vach & cac
diéu kién van hanh khéac nhau cua DCDT. Ty 1€ nay
la hon 50% khi BDCDT hoat dong & diéu kién tai nho
va khoang gan 30% véi diéu kién & tai va tc do cao.

M4t mat nhiét cho hé théng 1am mét cao dan dén
hiéu sudt c6 ich thap. Nguyén nhan chinh cua van dé
nay d6 1a do trong qua trinh tinh toan thiét ké hé
thong 1am mét truyén thdng cac chi tiét trong hé
théng duogc tinh toan trong diéu kién mét nhiét toi da.
Trong khi do, tdc do dong nudc lam mat ty 1€ thuan
v6i toc d6 cta bom nudc din dén lam ting mat mat
nhiét & cac ché do tai bo phén [12]. Lam mat qua muc
s& lam giam hiéu suit nhiét dong thoi luu luong nude
tang 1én ciing lam ting cong ton hao din dong bom
nudc.
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thanh vach

3.3. Nang luwong nhiét do khi thdi mang di

Ning lugng do khi thai mang di chi phdi phan
16n ton that ning lwong ciia dong co diesel. Sy phan
bd ning luong khi thai dwoc thé hién trén Hinh 6. Co
thé nhan thiy lugng va ty 1¢ nang lugng ting theo tdc
d6 va tai trong DCDT. Ty 1 phan trim ning luong
dao dong tir 28% dén 44%, twong duong hodc 16n
hon hiéu sut co ich cia PCDT & ciing ché do. Nhiét
d6 va toc do luu dong cua dong khi thai cao & ving
toc do cao ciia PCDT s& lam ting ty 1é ning lugng
nhiét mang di boi khi thai. Tuy nhién, phan trim ning
luong nhiét nay c6 xu hudéng giam dan khi tai trong
DCPT ting dan.

3.4. Tong ning lwong nhiét truyén cho thanh vich
va nhiét khi thdai mang di

Hinh 7 thé hién téng ning luong truyén cho
thanh vach va nhiét khi thai mang di, diy la phan
ning lwong ma ching ta c6 thé tin dung nham ting
hiéu suét sir dung nhiét cia DCDT. Két qua cho théy,
khi ting tir khong tai dén toan tai, Téng luvong nhiét
Q. (kW) ting dan va dat gia tri 16n nhat tai toan tai.
Ty 1&¢ phin trim gu (%) thay ddi chii yéu trong
khoang 60 + 65% va c6 xu huéng giam dan khi tai,
téc do dong co tang dan.
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3.5. Tong ning lwong mét mdt do cdc ton hao khdc
cia dpng co

Toan bd nang lugng nhiét do dbt chay nhién li¢u
trong DPCDT dugc chia thanh: nhiét chuyén thanh
cong c6 ich, nhiét truyén cho nudc lam mat, nhiét do
khi thai mang di va cac ton that nhiét khac (phan 16n
1a do ton hao co gidi, ngoai ra 1a ton tht do duong
nap, thai, do buc xa nhiét, do nhién li¢u khong chay
hét, ...). Két qua md phong phan nhiét nay dugc thé
hién trong Hinh 8, Ty 1¢ lugng nhiét nay g (%) thay
d6i trong pham vi kha rong tir 5 + 35%, c6 xu hudng
ty 18 thudn vai téc do va ty 16 nghich véi tai dong co.

4. Két luan

Bai bao da xdy dung thanh cong md hinh mo
phong dong co D243 trén phan mém AVL Boost.
Keét qua nghién ctru cho thay:

- Ning luong chuyén déi thanh cong c6 ich tbi da
chi chiém khoang 1/3 tong ning luong do dbt
chay nhién liéu. Trung binh & tat ca cac ché do
lam viéc hiéu suit co ich cua dong co chi dat
khoang 25,8%, dat gia tri 16n nhét 1a 32,16% &
tdc do 1400 v/ph, 100% tai.

- Téng ning luong truyén cho nudc lam mat va
nhiét khi thai dao dong tir 11 kW dén 103 kW
va ludn chiém ty 1& 16n trong toan mién lam viéc
ctia dong co (chiém t&i 60% dén 80% tong ning
luong do dbt chay nhién liéu). Nhu vay c6 thé
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thiy tiém ning rat I6n trong viéc tan dung ngudn
nang lugng nay nham nang cao hi€u suat s
dung nhiét cia DCDT.

Céc két qua trong nghién ctru nay s& 1a tién dé

dé nhom thyc hién cac nghién ctru nhdm nang cao cac
tinh nang kinh té, k¥ thuat ciia dong co nhu téi uu
hoa qua trinh 1am viéc ciia hé thong lam mét, bdi tron
cling nhu nghién ciru thiét ké, ché tao cac hé thong
tan dung nhiét nudc ldm mat va nhiét khi thai nham
nang cao hi¢u qua su dung nhiét cia BPCDT.
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