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TOM TAT

Nghién ciru nay nham mé phong, danh gid hiéu sudt va phdt thai cia
dong co Diesel D229-4 khi su dung ba logi nhién liéu gém.' Diesel
truyén thong (DO), Biodiesel B40 (40% methyl ester tir dau thiec vit/
mé& déng vit va 60% DO) va Dimethyl Ether (DME — hop chdt tong
hop tir khi tw nhién, sinh khoi) bang phd‘n mém Diesel-RK (2023). Két
quad mo phong tai vong tua dinh murc thi nhién li¢u Biodiesel B40 va
DME c6 wu diém hon so véi nhién ligu DO truyén thong. Tong mikc
phat thai NO, cua nhién liéu B40 va DME so voi nhién liéu Diesel
truyén thong giam manh lan luot la 12,29% va 38,13%. Vé hiéu sudt,
cong suat giam khoang 3,2% voi B40 va 0,5% véi DME. Tuong tw, mo
men xodn ciing giam lan heot la 3,32% va 0,14%. Tuy nhién, dién bién
nong dg mugi than ciia DME cao hon DO, trong khi B40 giam ro rét.
Véi nhiéu wu diém vé hiéu sudt va sw giam phat thai, B40 va DME co
thé dwoe xem nhu la nhién liéu thay thé tiém nang cho dgng co Diesel
trong tuwong lai.

Tir khéa: Hi¢u sudt dong co, mé phong Diesel-RK, nhién liéu thay
the, phat thai dong co Diesel

ABSTRACT

This study simulates and evaluates the performance and emissions of
the D229-4 Diesel engine using three different fuels: conventional
Diesel (DO), Biodiesel B40 (40% methyl ester from vegetable
oil/animal fat and 60% DO), and Dimethyl Ether (DME — a synthetic
compound derived from natural gas or biomass) using Diesel-RK
software (2023). The simulation results the at rated speed, Biodiesel
B40 and DME offer advantages over conventional DO fuel. The total
NO, emissions of B40 and DME decreased significantly compared
with Diesel fuel, by 12.29% and 38.13%, respectively. In terms of
performance, power decreased by about 3.2% with B40 and 0.5% with
DME. Similarly, torque also decreased by 3.32% and 0.14%,
respectively. However, the particulate matter (PM) concentration of
DME is higher than of that DO, whereas B40 shows a noticeable
reduction. With advantages in performance and emission reduction,
B40 and DME can be considered potential alternative fuels for Diesel
engines in the future.

Keywords: Diesel-RK simulation, alternative fuels, Diesel engine
emissions, engine performance
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1. GIOI THIEU

Trong bbi canh hién nay, nhién liéu hoa thach da
xadm nhap vao moi khia canh cta cudc sbng, tir
nhing hoat dong sinh hoat hing ngay, dén san xuét
va phat trién cong nghiép, dic biét 1a trong linh vuc
giao thong vén tai. Tuy nhién, nhién li€u hoa thach
1a mot trong nhiing ngudn tai nguyén khong thé tai
tao duogc. Ngoai ra, viéc st dung nhién liéu hoa
thach gdy nén van d¢ 6 nhiém moi truong, bién doi
khi hau va phat thai khi nha kinh. Van d¢ nay dang
trd thanh mot trong nhitng méi de doa nghiém trong
nhat ma con nguoi dang phai di mit.

Viéc cap bach duoc dua ra 1a tim kiém va phat
trién cac ngudn nhién liéu thay thé than thién véi
moi truong. Cu thé, nhidu nghién ctru da dugc thyc
hién nhiam ching minh wu diém cua nhién liéu
Biodiesel nhu nghién ctru cua Yén (2015), nghién
ctru nay gop phan hoach dinh chinh sach st dung
nhién li¢u Diesel sinh hoc trén cac phuong tién co
gidi dudong bd ndi chung, phuong ti€n co gidi quan
su noéi riéng. Bén canh d6, nghién ctru cia Hanh
(2020) di gop phan dinh huéng sir dung nhién liéu
hdn hop dau thuc vat — Diesel lam nhién liéu thay
thé cho dong co Diesel tau thuy, hudng tmg dé an
“Sir dung tiét kiém nhién liéu va bao vé moéi truong”
ctia Chinh phu dé ra. M6t minh chiig cho wu diém
cua nhién li¢u DME qua nghién ctru cua Poan va
Chinh (2018) cho théy viéc sir dung nhién liéu DME
cép vao duong nap thay thé mot phan nhién ligu
Diesel lam mot giai phap hiru higu dé giam cac phat
thai NOy va PM cho dong co Diesel. Nhién li¢u
Biodiesel va Dimethyl Ether (DME) nhu nhiing lua
chon nhién liéu thay thé day hua hen. Biodiesel la
mdt loai nhién liéu sinh hoc duge lam tir du hitu co,
chang han nhu dau tir cac loai hat, thuc vat hodc md
dong vat. Tuong tu, Dimethyl Ether (DME) 1a mot
hop chét hitu co dugc ché tao tir cac ngudn tai
nguyén co thé tai tao duoc, cu thé nhu khi ty nhién,
sinh khéi hodc chét thai. Hai loai nhién liéu nay
khong chi 1a ngudn ning luong tai tao ma con c6 kha
nang phan hay tbt, 1a mot lwa chon than thién voi
mai truong, giam dang ké luong khi thai doc hai ra
mdi trudng.

Vi muc tiéu so sanh chi tiét cac diac diém cong
suét va phat thai cia dong co Diesel khi sir dung cac
loai nhién liéu vira dé cap. Nghién ctru nay duoc xay
dung dya trén nhitng thanh tyu nghién ctu trude do.
Nghién ctru nay duoc thyc hién dya trén nhiing két
qua quan trong tir cong trinh ciia Yén (2015), tac gia
da danh gia anh hudng cua Diesel sinh hoc B10 va
B20 dén céac khia canh kinh té, hiéu suét nang luong
va tac dong mdi truong cia dong co Diesel. Nghién
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chu ciia Yén (2015) da danh gia anh huong cua
Biodiesel B10, B20 dén quy ludt cung cdp nhién
liéu, dién bién cac qua trinh nhiét dong trong xylanh,
céc thong s6 cong tac va mic phat thai NOy, do khoi
ctia dong co. Thém vao do, két qua nghién ciru cua
Al-Dawody and Bhatti (2011) vé tac dong ctia viéc
sir dung dau dau nanh tron véi dau Diesel dbi voi
viéc danh gid hi¢u suét va phat thai ciia dong co da
cho thdy chi sb khéi Bosch giam 41,3% véi B20%
Soybean Methyl Ester (SME), 53,2% véi B40%
SME, va 62,6% voi B100% SME so véi van hanh
bang Diesel nguyén chat. Ngoai ra, phat thai bui min
(PM) ciling giam 47,2% vd&i B20% SME, 60% véi
B40% SME va 68% v6i B100% SME. Bén canh do,
mot nghién ciru ciia Chién va ctv. (2015) da giéi
thiéu, so sanh mot sd tinh chét co ban cta nhién liéu
Diesel truyén théng (DO) va nhién liéu thay thé
Dimethyl Ether (DME), ciing nhu trinh bay két qua
tinh toan, so sanh céc chi tiéu moéi truong cia dong
co D1146 lap trén xe bus khi sir dung hai loai nhién
liéu nay khi lam viéc 6 cung mdt ché d6. Két qua
tinh toan vé dién bién ndng do NO,, nong do khoi
den, cling nhu ap suét, nhiét do, tdc do toa nhiét
trong xylanh dong co khi sir dung phan mém chuyén
dung Diesel-RK. Trén co so két qua tinh toan so
sanh, két qua chimg té nhién liéu DME c6 nhiéu uu
diém vuot troi so véi nhién ligu diesel truyén thong
vé cac chi tiéu moi truong, dudi goc do moi trudng,
DME 1a m{t loai nhién li¢u thay thé day trién vong.
Nhirng nghién ciru nay 1a tién dé dé tac gia c6 thé
thuc hién mot danh gia chuyén séu hon.

Trong nghién ctru nay, phan mém Diesel-RK
(2023) duge sir dung dé mo phong qua trinh lam
viéc tir khau chon nhién liéu dén qua trinh phat thai
cua dong co Diesel D229-4. Muyc tiéu trong tam la
so sanh cac dic tinh hiéu suét, tiéu hao nhién liéu,
nhiét luong sinh cong, phat thai cac khi doc hai
(NOy, CO, CO,), cung nhu kha nang hinh thanh mudi
than trong budng d6t va tai ¢au voi phun khi sir dung
ba loai nhién li¢u: DO, B40 (Biodiesel B40 véi
thanh phan 40% methyl ester c6 nguén gdc sinh hoc
pha tron véi 60% dau Diesel) va DME. Nghién ctru
dugc thyc hién trén co so giit nguyén két cau dong
co, chi thay doi loai nhién liéu nham danh gia kha
ning ung dung thuc té cia nhién lidu thay thé ma
khong can cai bién 16n v& mat k§ thuat. Két qua sé
1a co so khoa hoc quan trong cho viéc chuyén d6i
sang cac loai nhién li¢u sach, gop phﬁn bao vé moi
truong va phat trién bén vimg nganh cong nghiép
giao thong van tai.
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2. PHUONG PHAP NGHIEN CUU

Nghién ctru dugc thyc hién bing phuong phép
md phong trén phin mém Diesel-RK (2023) — mét
cong cu chuyén dung trong phan tich hiéu suét va
phat thai dong co Diesel. Pdi tugng nghién ciru 1a
dong co Diesel D229-4, dugc md hinh héa dya trén
cac thong s6 k¥ thuat gbc ctia nha san xuat, bao gém
thong sO co ban cua dong co, quy ludt cung cap
nhién lidu, h¢ thong phan phdi khi va cac théng s6
cua nhién liéu.

Céc loai nhién li¢u dugc khao sat trong nghién
ctru bao gém Diesel truyén thong (DO), Biodiesel
B40 va Dimethyl Ether (DME). Thanh phan va dic
tinh nhiét — hoéa 1y cta ting loai nhién li¢u dugc thu
thap tir co s dir liéu trong phan mém Diesel-RK va
tir cac tai liéu da dugc cong bd trude d6. Trong
truong hop can thiét, cac théng sé dugc hiéu chinh
phu hop véi thuc té sur dung tai Viét Nam. Cu thé,
chat lugng nhién liéu bao gdm thanh phan héa hoc
(chi s6 do nhét, do bay hoi, mat d6 nang lugng,...),
diéu kién khi hau va diéu kién van hanh cua dong co
thuc té tai Viét Nam. Viéc hiéu chinh nay giap két
qua md phong dam bao sat véi thuc té hon.

Qua4 trinh mé phéng dugce thyc hién tai diéu kién
vong tua dinh muc — diéu kién van hanh tiéu chuin
ciia nha san xuét ma tai do cong suit cuc dai, gilr
nguyén thiét ké két cdu dong co, chi thay doi loai
nhién liéu str dung. Viéc dit ra gia thuyét nay nham
cho phép danh gi4 rd rang hon vé hiéu qua cua timg
loai nhién li¢u dén cong sudt va sy phat thai cta
dong co. Ddng thoi, day ciing 1a giai phap mo phong
kiém tra tic dong riéng cua tung loai nhién liéu ma
khong can thiép két ciu dong co. Sau khi md phong,
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phan mém xuét ra cac két qua gom: cong suit, suat
tiéu hao nhién li¢u, ap sult va nhiét d6 trong xylanh,
cung céc chi tiu phat thai nhu NO,, CO,CO, va
mudi than (Particulate Matter — PM).

Dir liéu m6 phong, sau qua trinh xt 1y va trich
xuét nghiém ngdt, da duoc lugng hoa va tryc quan
hoa mot cach khoa hoc béng phﬁn mém Microsoft
Excel (2024) thong qua hé thong bang bicu va do
thi. Vi¢c phan tich so sanh chuyén sau dugc thuc
hién nham chi ra sy khéac biét gitta cac loai nhién
li¢u. Tinh xéc thuc va d tin cdy cua cac Kkét qua md
phong nay dugc cung cb théng qua viéc ddi chiéu
¢6 hé thdng vdi cac cong trinh nghién ciru di duogc
kiém chimg ciia Al-Dawody and Bhatti (2011), Yén
(2015) va Chién va ctv. (2015).

Nghién ciru nay dugc tién hanh dwa trén phuong
phap thyc hién theo dinh hudng thyc nghiém ao.
Cac phén tich va danh gia dugc thuc hién hoan toan
trén phan mém Diesel-RK. Phuong phap nay giap
tiét kiém thoi gian, chi phi thir nghiém, dong thoi
cho phép danh gia chi tiét anh hudng cua ting loai
nhién li¢u thay thé dén dic tinh hoat dong cua dong
co Diesel ma khong can thay dbi két cau vat ly dong
co. Muyc tiéu cua viéc mo phong nham xay dung va
dinh hudng co s& 1y thuyét, lam tién dé& cho cac
nghién ctru thyc nghiém trong tuong lai.

2.1. Théng s6 k¥ thuit dong co

Nghién ctu dya trén dong co Diesel D229-4
thuong dugce dung nhu 1a: may phat dién, may bom
tu6i tiéu, may kéo, may phun va cac thiét bi cong
nghiép khac,... Cac thong sb ky thuat cua dong co
Diesel D229-4 duoc li¢t ké ¢ Bang 1.

Bang 1. Thong s k§ thuat dong co D229 — 4 (Al-Dawody & Bhatti, 2011)

TT Théng s6 k§ thuit Gia tri DPon vi

1 Nha san xuat MWM -

2 Ma dong co D229-4 -

3 S6 lugng va bd tri xylanh 14 -

4 Puong kinh xylanh 102 mm

5 Hanh trinh piston 120 mm

6 Ty s6 nén 17:1 -

7 Dung tich cong tac 3.922 dm?

8 Tht tu lam viéc 1-3-4-2 -

9 Kiéu hut khi Ty nhién -

10 Hé théng lam mat Chat long -

11 Kiéu phun nhién liéu Truc tiép -

12 Cong suét cyc dai/ vong quay 44/1.800 kW/(vong/phut)
13 Goc phun sém nhién liéu 10 Do goc quay truc khuyu
14 S 16 phun trén mot voi phun 4 Ld

15 S6 voi phun trén mot xylanh 1 Voi
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TT Théng s6 k§ thuat Gia tri Pon vi
16 S6 xéc mang khi 2 Cai
17 S6 xéc mang dau 1 Cai
18 S6 xupap nap — x4 2-2 Cai

2.2. Cac thong s6 vé nhién liéu cin nhap vao
phan mém

Dé thyc hién tinh toan cac thong so cong tic va
mdi truong trong phin mém Diesel-RK, viéc thiét
1ap mé hinh va nhap cac sb liéu tinh toan can duogc
thuc hién. O day, cac thong s6 k¥ thuat ctia dong co

can phai dugc khai bao day du. Bén canh do, nhién
liéu DO, Biodiesel-B40 va Dimethyl Ether (DME)
duoc lua chon va thém vao phﬁn mém. Cac thong )
cua ba loai nhién li€u nay dugc trinh bay & Bang 2.
Céc thong sb k¥ thuat cia nhién liéu DO, B40 va
DME lan lugt duoc nhép vao phén mém nhu Hinh 1
va Hinh 2.

Bang 2. Cic thong s6 ciia ba loai nhién liéu (DO, B40 va DME) cin nhip vao phin mém Diesel-RK (Al-

Dawody & Bhatti, 2011; Chién va ctv., 2015)

Loai nhién liéu

TT Tén goi Pon vi o) B40 DME
1 Ham lugng Cacbon % 87,00 82,97 52,20
2 Ham luwong Hydro % 12,6 12,3 13,0
3 Ham luong Oxy % 0,40 4,73 34,80
4 Ham luong Ivu huynh % 0,00200  0,00208 0
5 Nhiét tri thap mlJ/kg 42,50 39,89 28,40
6 Nang lugng kich hoat phan ung kJ/mol 22 20 22
7 Tri s6 X& tan - 48,00 49,37 60,00
8 Khdéi luong riéng & T = 323°K kg/m3 830 852 668
9 Stic cang bé mat & T = 323°K N/m 0,0280 0,03436  0,0012
10 D6 nhét dong lyc hoc & T = 323°K Pas 0,003 0,003677 0,002004
11 Ty nhiét hoa hoi riéng kJ/kg 250,0 281,2 410,0
12 Nhiét dung riéng nhién li¢u ¢ nhiét 6 cia voi phun  J/(kg.K) 1.853 1.853 1.340
13 Khdi luong phan tir - 190,0 232,5 46,0
14 Heé s6 khuéch tan trong diéu kién khi quyén Dp, s 3,1.10710
15 Nhiét d6 ctia nhién liéu ¢ dau voi phun K 380 380 380
16 Ap suit hoi bio hoa & nhiét do 480K bar 0,04770  0,03317  0,04770
17 Ap sueflt hoi bdo hoa & nhiét do t6i han Ty, = 710°K bar 1.616 - 1.616

Ap suat hoi bio hoa & nhiét d6 toi han Ty, = 734°K bar - 1.621 -
[E] Fuel _ %

Project Fuel Librany

Biofuel SME B40

System Fuel Librany

<« +- & BioFuel RME ~
-1- & BioFuel SME
X -5 Biofuel SME B100
S Biofuel SME B20
> --S Biofuel SME B40

u Biofuel SMEBS ,

Project Fuel Library System Fuel Library 2
Fuel Title Fuel Group Class Fuel Title
Biofuel SME B40 BioFuel SME | Diese +~ Biofuel SME B40 D
Substance SME [BICELINGT SME
% Volume |60 40 0 0| check 60 40 0
< > | 3pply < >
Composition (mass fractions) Compasition
c H 0 C H 0
0.6297) 0123 0.0473 0.829 | (0.123 [ |0.047
Sulfur fraction in fuel, [%] 0.00208 0.00208 ||| v
? Help o Apply \ ¢ OK I X_Cancel |

Hinh 1. Giao dién nhip cac théng sb ciia nhién li¢u B40
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Bio Gas
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+
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+

>
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Sulfur fraction in fuel, [%]

Low Heating Value of fuel, [MJfka]

Apparent Activation Energy for Compression
Autoignition process, or for S| Knocking, [kd/mol]

Cetane Number
Density of fuel at 323 I [ka/m3]

Surface Tension Factor of fuel at 323 K [Nfm]

Specific Vaporization Heat, [k/kg]

Fuel Thermal Capacity at temperature of injector,
[W(kg™K)]
Molecular Mass of fuel

Niffiizinn fartnr at atmnenhare conditinne Nnn T2

?/ Help

Dynamic Viscosity Coefficient of fuel at 323 K, [Pa 5]

Fuel Title Fuel Group Class Fuel Title
DME Dimethyl Ether | Diese v DME D
Substance ’
% Volume |100 0 0 0 Check 100 0 0
< >| apply < >
Composition {(mass fractions) Compaosition
C H 0 C H o]
0522 013 0.348 0 '.'/7| 0.13 | 0 i4li|

28.4

HENNN G

668 bb68

0.0012 0.0012

0.002004 0.00200

410 410

1340 Wl

. o

[31E10 | [31E-10 1 ~
o Apply | J OK | { % Cancel |

Hinh 2. Giao dién nhap cac thong s6 cia nhién liéu DME

3. KET QUA VA THAO LUAN

Sau khi khai bao ddy di cic thong s6 dau vao
cling nhu quy luat cung cap nhién liéu, két qua tinh
toan thu dugc nhu trinh bay & Bang 3. Két qua tinh
toan chu trinh céng tac cua dong co D299 — 4 duoc
thuc hién tai ché d6 1am viéc dinh muc (N, = 44 kW,
n = 1800 vong/phut). Qua trinh mdé phong gil
nguyén két cdu dong co, luong nhién liéu cung cép
va thong s6 ban dau ctia dong co, chi thay ddi ba loai
nhién liéu DO, B40 va DME.

Két qua khao sat vé cong suét duge thé hién ¢
Hinh 3 cua ba loai nhién liéu: DO, B40 va DME c¢6
su thay ddi khong dang ké 1an luot 1a: 40,732 kW,
39,436 kW va 40,649 kW. Cu thé, khi dong co s
dung nhién liéu DME, cong suat dong co giam nhe,
chi khoang 0,5% so v¢i nhién liéu DO. Mait khac,
khi dong co sir dung nhién liéu B40, cong suit giam
~1,3 kW (twong duong khoang 3,2%) so véi nhién

liéu DO. Coéng suat khi sir dung nhién li¢u DO dat
cao nhat, boi day 1a nhién liéu phu hop véi thiét ké
ban dau cua dong co. Biodiesel c6 gia tri nhiét
(calorific value) thap hon so véi nhién liéu hoa thach
truyén théng, diéu nay dan dén hiéu qua kinh té
nhién li€u bi suy gidm khi van hanh. Mirc ting tiéu
thu nhién liéu khi st dung Biodiesel gan nhu ty 1&
thudn véi muc giam gid tri nhiét tri ciia ching
(Nguyen et al., 2020). Mit khac, DME dé bay hoi
trong xylanh khi dugc phun ¢ trang thai 16ng nho
vao nhiét do soi thap (248°K). Diéu nay giup qua
trinh tao swong min hon va cai thién qua trinh chay
(Patil & Thipse, 2012). Nhin chung, su thay dbi
cong suat ciia nhién liéu B40 va DME kha thap, van
¢6 thé dam bao yéu cau van hanh cua dong co.

Hinh 3 con cho théy cac két qua lién quan dén
chi tiéu kinh té: mo-men xoén M, (Nm) va sut tiéu
hao nhién lidu c6 ich g, (g/kWh). Két qua khao sat
vé gi4 tri md-men xoan cua dong co khi sir dung ba
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loai nhién liégu DO, B40 va DME lan luot 1a 216,11
Nm, 209,23 Nm va 216,67 Nm. Diéu kha quan 1a
nhién liéu DME c6 kha nang sinh cong kha hi¢u qua,
dac biét phu hop véi cac ing dung ma doi héi luc
kéo 16n hoac kha nang chiu tai tdt. Nguoc lai, mo-
men xoan dong co khi sir dung nhién liéu B40 giam
khoang 3,32%, didu nay anh huéng dén hiéu qua
lam viéc cua dong co trong diéu kién tai 16n hodc
tang toc. Dya trén ndi dung nghién ciru ctia Akbari
et al. (2022), nguyén nhan ctia van dé nay c6 thé 1a
do nhién liéu sinh hoc c6 dd nhét cao va nhiét tri
thap hon Diesel truyén thong. Do d6, ty 1é pha tron
td1 da 1a 20% co thé dugc xem la mirc toi wu dé
khong lam giam dang ké mé-men xoan.
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250 iodi 2457 250
I Biodiesel B40
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Hinh 3. Cong suat, mé-men xoan va suat tiéu
hao nhién liéu cé ich khi sir dung nhién liéu DO,
B40 va DME

Bing 3. Cac thong so cong tic chinh ciia ddng co sir dung nhién liéu DO, B40 va DME tai ché d¢ lam

viéc dinh murc

Thong s6 tai ché do 1am viéc dinh mirc (n = 1800 vong/pht)

N Cong Moé-men  Suit tiéu hao Apsuiat Nhiétdd Phatthai  Phat thai
Nhién A < A em g g . . e
licu suat xoan nhién li¢u co ich cuc dai cuc dai NO, mudi than
i NE Me ge pmax Tmax NOX PM
kW Nm g/kWh bar 'K ppm g/kWh
DO 40,73 216,41 228,26 73,39 1828,7 891,45 0,43
B40 39,44 209,23 234,07 67,79 1757,7 781,94 0,72
DME 40,65 216,11 244,57 66,60 1657,6 551,51 1,57
Mit khéc, suit tiéu hao nhién ligu c6 ich khi sit " Diese
dyng nhién liéu B40 cao hon khong nhiéu, khodng 701 Dlodiese’ B0
—— Dimethyl Ether

2,82% so véi khi st dung dau Diesel. Theo Yén
(2015), nguyén nhan chinh cua hién tugng nay la do
nhiét tri thap ctia B40 nho hon so v6i BO. Riéng suat
tiéu hao nhién li¢u c6 ich khi sit dung DME cao hon
khoang 7,15% so v&i khi str dung DO. Nguyén nhan
duoc Sezer (2011) cho r'fmg la do mat d¢ nang luong
cia DME thép hon so véi Diesel. Tuong tur, két qua
nghién ctru ctia Sezer (2011) ciing cho thay khi suat
tiéu hao nhién liéu DME ciing cao hon Diesel truyén
thong khi giir nguyén két cau dong co.

Duya trén d6 thi Hinh 4, c6 thé thdy rang nhién
liéu DO tao ra ap suét cuc dai cao nhét, tiép theo 1a
B40 va cudi cing 1a DME. Dién bién 4p suét trong
xylanh c6 sy chénh Iéch giira ba loai nhién li¢u. Sy
chénh 1éch nay c6 thé duoc giai thich dua trén tinh
chét hoa Iy cta nhién liéu. Cu thé, két qua duoc trinh
bay ¢ Bang 2 cho thy gia tri nhiét tri thdp va chi sb
Xé-tan cua nhién liéu Biodiesel va DME khién ap
suat cuc dai khong dat gia tri cao nhu DO.
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Hinh 4. D6 thi dién bién ap suit trong xylanh
dong co sit dung nhién li¢u DO, B40 va
DME (bar)

Hinh 5 thé hién din bién phat thai NO, ctia dong
co. Qua trinh chay trong xylanh cta nhién licu DO
sinh ra nhiét do cuc dai la cao nhét trong ba loai
nhién li¢u dugc trinh bay ¢ Bang 3. Theo Zhang
etal. (2022) ty 1¢ NO4 cuc bd cho the“iy tang manh
khi nhiét d6 vuot ngudng khoing 1.600°C. Do dd,
din bién ndéng d6 NO, tai thoi diém 6n dinh sau
diém chét trén (goc quay truc khuyu khoang 400
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d6), nong do NO, dat khoang 891,45 ppm véi DO
sau do dat gia tri cuc dai cuc cao. Nguoc lai, ¢ nhién
liéu B40 va DME véi cung goc quay truc khuyu trén
thi nong d6 NO, dat khoang 781,99 ppm vé&i B40,
va 551,51 ppm v6i DME. Nhiét tri thap ctia B40 va
DME lan luot 14 38,89 (MJ/kg) va 28,40 (MJ/kg)
thap hon so véi nhién liéu DO. Vi thé, diéu nay lam
giam dugc ving chay cuc bd, chay déu hon, NO,
hinh thanh it hon va dat gia tri cuc dai thép hon. Tuy
nhién, néu tinh theo cung gia tri nhiét tri
(comparable heating value), lugng phat thai NOy
ctia DME c¢6 thé cao hon do sy hién dién ctia oxy tir
lugng nhién ligu dugc phun ting lén (Thomas
etal., 2014).

1050
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Biodiesel B40
N Dimethyl Ether
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300 -
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1504
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Crank Angle (Deg)
Hinh 5. D6 thi dién bién néng do NO, (ppm)
trong xylanh dgng co sir dung nhién liéu DO,
B40 va DME

Két qua dién bién néng d0 mudi than PM duoc
thé hién o Hinh 6. Nhién liéu DME du 1y thuyét sinh
it mudi than, nhung mé phong cho thay nhién liéu
DME sinh ra mudi than cao nhat trong ba loai nhién
liéu, qua trinh hinh thanh mudi than sém hon nhung
¢6 thé bi oxy héa sau d6. Ly giai cho hién tugng nay,
ket qua nghién ctru cua Yoon et al. (2010) da chi ra
rang cac thong sb k¥ thuat tir kim phun dugc t01 uu
hoa cho dong co Diesel, viée gitr nguyén két cdu cua
dong co c6 thé khién chét luong hoa tron va chay
trong xylanh & nhién liéu DME sinh ra nhiéu mudi
than hon. Trong khi do, nhién li¢u B40 qua trinh
chay on dinh va sinh it mudi than hon, c6 su can
bang gitra tbc d6 chay va mic d6 sinh mudi.

Két qua so sanh tong mrc phat thai CO, va NOy
cua dong co khi str dung ba loai nhién liéu: DO, B40
va DME da dugc trinh bay tai Hinh 7. O nhién liéu
B40 do dic tinh hoa hoc va thanh phin oxy c6 sin
trong cAu tric ph?m ttr ciia nhién liéu sinh hoc, khién
qua trinh chay sinh ra nhiéu CO, hon (cao hon
khodng 4,2% so v&i nhién liéu DO) du hiéu sudt d6t
chay cao hon.
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Hinh 6. Do thi dién bién ndng d9 mudi than PM
(g/m3) trong xylanh dgng co sir dung nhién li¢u
DO, B40 va DME

Ngoai ra, nhiét do khi chdy khi dung nhién li¢u
DO cao hon, déng nghia vdi viée nhiét lugng toa ra
nhanh va dat cuc dai sém hon, khién qué trinh hinh
thanh NO, trong khi thai tang. Trong khi d6, phat
thai NO, khi stt dung nhién li¢u B40 va DME cho ra
két qua thap hon.

Nhimng két qua nay cho thiy B40 va DME la hai
lya chon nhién li¢u thay thé ¢o tiém nang trong vi¢c
kiém soat phat thai NO, tir dong co Diesel.
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Loai nhién liéu
Hinh 7. Ham lwgng phat thiai CO, va NO, cia
dong co sit dung nhién liéu DO, B40 va DME

4. KET LUAN

Két qua nghién ciru d@ mé phong va danh gia
duoc hiéu qua khi sir dung hai loai nhién li¢u méi
(Biodiesel B40 va DME) trén dong co D229-4 béng
phan mém Diesel-RK (2023). Két qua mang dén tin
hiéu tich cuc vé higu suét va kha nang giam phat thai
cua dong co.

Két qua md phong cua nhién liéu DME mang lai
hiéu suat va giam khi doc a 4n tuong, nhung didu dic
bi¢t [a nd van duy tri dugce cong sudt va md men
xoan dong co gan nhu trong duong véi khi dong co
sir dung nhién liéu dau Diesel truyén thong. Tuy
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nhién, ndng d6 mudi than (PM) sinh ra trong budng
chay khi sir dung nhién liéu DME c6 phan cao hon
so v6i nhién liéu DO va B40, chii yéu do c6 sy hinh
thanh vung giau nhién li€u cuc b trong giai doan
ban du qua trinh chay. Trai lai, nhién liéu B40 cho
thdy kha ning chay sach hon.

Trong tuong lai sap t6i, viéc nghién ctru ti uu
hoéa ty 1€ pha tron thanh phan methyl ester c6 nguon
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