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NGHIEN CU'U THUC NGHIEM DANH GIA
QUA TRINH CHAY CUA NHIEN LIEU
TRONG BUONG CHAY THE TiCH KHONG DOI (CVCC)

EXPERIMENTAL RESEARCH ASSESSING OF FUEL IN A CONSTANT VOLUME COMBUSTION CHAMBER (CVCC)

TOM TAT

Bai bdo trinh bay két qua thuc nghiém danh gid vé dién bién qua trinh chdy
clia nhién liéu diesel (B0) va bio-diesel 10% (B10) trong budng chéy thé tich
khong ddi (CVCC). V6i uu diém ca budng chay thé tich khong déi (CVCQ) 6
nhiéu cGra s6 trong sudt nén rat dé quan sét bén trong budng chdy va kha nang
thay doi dé dang cac thong s qua trinh dét chay nhu ti 1€ khong khi-nhién liéu,
ti 1& khi du, dp sudt va nhiét do bén trong budng chdy nén cac tac gid st dung
budng chdy nay cho nghién ciu. Hon hgp khi va nhién liéu dugc phun vao hoa
tron trudc khi bat tia Itra dién. Hinh anh qua trinh chdy lan tran mang Ifa dugc
chup bang phuang phap thiét Iap hinh anh Schlieren st dung camera tdc do cao
CHONOS 1.4 (40000 hinh/gidy). Két qua nghién cGu cho thdy toc dd lan tran
mang Ui, toc d9 tang ap suat trong giai doan chay moi cta nhién liéu diesel (B0)
truyén thdng cao han nhiéu so véi nhién liéu bio-diesel 10% (B10) va thoi gian
chdy tré ngan hon so véi nhién liéu bio-diesel 10% (B10).

Tirkhoa: CVCC; diesel; bio-diesel 10%; dp sudt.

ABSTRACT

The paper presents the experimental results evaluating the combustion
evolution of diesel (B0) and bio-diesel 10% (B10) fuel in the constant volume
combustion chamber (CVCC). With the advantage of the constant volume
combustion chamber (CVCC) with many transparent windows, it is easy to see
the inside of the combustion chamber and the ability to easily change
combustion parameters such as the air-fuel ratio, the ratio of excess gas,
pressure and temperature inside the combustion chamber, so the authors used
this combustion chamber for research. Fuel is injected with high pressure mixed
with the gas mixture before the ignition is turned on. The fire spread image of
the flame film was taken by Schlieren image setting method using CHONOS 1.4
high-speed camera (40000 frames/sec). The research results show that the rate
of flame spread, the rate of increase in pressure during the priming phase of
conventional diesel fuel is much higher than bio- diesel 10% (B10) fuel and the
delay time is shorter than bio-diesel 10% (B10) fuel.

Keywords: CV(C diesel; bio-diesel 10%; pressure.

"Trudng Pai hoc Cong nghiép Ha Noi

Trugng Dai hoc Bach khoa Ha Noi

3Truting Dai hoc (ong nghé Giao thong van tai
“Email: truongnp7@gmail.com

Ngay nhan bai: 20/01/2021

Ngay nhén bai stta sau phan bién: 15/6/2021
Ngay chap nhdn ddng: 25/8/2021

Website: https://tapchikhcn.haui.edu.vn

Nguyén Phi Trudng">", Nguyén Tuan Nghia',
Nguyén Van Tuan?, Lé Anh Tuan?

1.DAT VAN PE

Ngay nay, nhu cau st dung nhién liéu va san pham dau
md phat trién manh dan dén phét sinh nhiéu van dé can
dugc giai quyét. Mat khac, an ninh quéc gia, an ninh kinh té
luén gén lién vai an ninh nang lugng. Chinh vi thé, dé dam
bdo an ninh nang lugng lau dai, gidm thiéu & nhiém moi
trudng va phat trién bén viing, nhiéu qudc gia trong vong
vai thap ky qua da tap trung nghién ctiu st dung nhién liéu
sinh hoc thay thé mot phan dau khoang, tién téi xay dung
nganh nhién liéu sach & quéc gia minh. D€ danh gia hiéu
qua cta nhién liéu thay thé mét trong céc hudng nghién ciu
dugc nhiéu nha nghién clu quan tam d6 la so sanh dac tinh
chady clia nhién liéu truyén thong va nhién liéu thay thé.

Nghién ctu cuta S.Sinha va A.K.Agarwal [1] vé dac tinh
chédy cta B20 (biodiesel c6 nguén gbc tir cam gao) vaGi
nhién liéu diesel truyén théng trén dong co diesel 4 ky, 4
xy lanh, phun truc ti€p & cac ché d6 khong tai, 25%, 50%,
75% va 100% tai n = 1400vg/ph. K&t qua thuc nghiém cho
thay biodiesel c6 thai gian chay tré ngan so vai nhién liéu
diesel, trong khi cac dac tinh chay khac nhu dién bién ap
suat, toc do tda nhiét, téc d6 18 chay co6 dac tinh tuong tu
nhu diesel. H. Dornelles va cong su da khao sat dac tinh
chédy cta hén hgp B07, B17, B27, B52, B77 va B100 (vsi
B100 cé ngudn géc ti ddu m& phé thai) trén dong co
diesel 4 ky, 1 xi lanh phun truc ti€p tai 100 % tai & cac toc
do 2000 dén 3000vg/ph cach nhau 250vg/ph [2]. Két qua
cho thdy, dién bién ap suat trong xi lanh khi st dung B100
bt dau phat trién va dat cuc tri s6m hon so vdi cac hdn
hop khéc & cac téc d6 khac nhau. T viéc so sanh quy luat
chay (x) ctia B100 va BO7 cho thay, qua trinh chay cua
B100 bt dau va phat trién sém hon so véi BO7. Thai gian
chéy tré cta hén hgp nhién liéu B07 1a dai nhat. Khi tang
ty 1& pha tron thi t6c d6 tdéa nhiét 16n nhat cé xu hudng
gidm dan. B. Mazumdar va A.K.Agarwal [3] da xac dinh
céng suat, phat thai va dac tinh chay cta hén hgp B0, B5,
B10, B20, B50, B100 (v&i B100 c6 nguén gbc tur dau mé
phé thai, co tri s6 xé tan bang 44,28) trén dong co diesel 4
ky, 4 xi lanh, phun gian ti€ép & cac ché do tai 0, 25, 50, 75
va 100% tai n = 2000 (vg/ph). Két qua cho thay, 8 moi ché
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d6 tai thi p suat trong xi lanh khi dung BO la 16n nhat va
B20 la nho nhat. Téc dé tda nhiét dugc phan tich tur dién
bién ap suat trong xi lanh, két qua cho thdy toc d6 toa
nhiét cda biodiesel & cac ty Ié pha tron tuong tu nhu
diesel. Gia tri quy luat chdy I6n nhat & cac ty 1é pha tron
BO5, B20 va B100 la cao hon so véi BO. Tac gia Phan Minh
Duic [4] da nghién clu anh hudng cta viéc phun méi bang
biodiesel dén dén dac tinh chay trén dong ca diesel diing
nhién liéu kép (Diesel dual fuel engine (DDF) khi s& dung
nhién liéu LPG-diesel; 4anh hudng cula thsi gian phun dén
dac tinh chay khi st dung nhién liéu LPG-diesel va LPG-
biodiesel. K&t qua cho thdy TGCT cta nhién liéu LPG-
biodiesel phun méi bang biodiesel ngan hon so véi nhién
liéu LPG-diesel phun moi bang diesel. Theo tac gid do
téng hgp hai yéu t6 do &nh hudng cda viéc phun méi
bang biodiesel va do anh hudng ctia ham lugng Oxy trong
biodiesel. Quy luat tda nhiét clia nhién liéu LPG-biodiesel
phun moéi bang biodiesel bat dau sém hon so vai nhién
liéu LPG-diesel phun méi bang diesel. T6c d6 téa nhiét
cla nhién liéu LPG-biodiesel phun méi bang biodiesel cé
gia tri cuc dai I6n hon va xuat hién sém hon so véi nhién
liéu LPG-diesel phun moi bang diesel. Dién bién ap suat
trong xi lanh cta nhién liéu LPG-biodiesel phun moi bang
biodiesel c6 dang tuong tu nhu khi st dung nhién liéu
LPG-diesel phun méi bang diesel nhung cé dinh cao hon
va gia tri nay tang lén khi thay d6i t6c d6 va ty lé pha tron
LPG. Trong dé tai NCKH&PTCN cap Qudc gia, tac gia Pang
Van Uy va cong su da nghién ctu ly thuyét va thuc
nghiém viéc st dung hén hgp dau thuc vat thé (chua qua
qua trinh bién d8i thanh diesel sinh hoc géc B100) vai
nhién liéu diesel dau mé theo cac ty 1é pha trén 5, 10, 15,
20% cho déng co diesel tau thay 6LU32 va K657 M2
6418/14 [5]. Qua d6 dua ra giai phap cong nghé la thiét bj
hoa trén nhién liéu. Trong céng trinh nghién cdu cta
minh tac gia chi tap trung danh gia st dung hén hop dau
thuc vat tho cho déng co diesel tau thiy ma khéng dé cap
dén viéc xac dinh thoi gian chay tré cling nhu danh gia
ddac tinh chdy cda nhién liéu diesel sinh hoc & ty 1é pha
trén cao hon.

Qua phan tich cac nghién clu & trén cac tac gia thay
rang dac tinh chay cta nhién liéu la rat quan trong vi vay
trong nghién clru nay cac tac gia st dung budng chay thé
tich khéng d6i (CVCC) dé khao sat. Budng chdy CVCC co
nhiéu clia s6 trong sudt nén rat dé quan sat bén trong
buéng chay. Khi sit dung budng chdy CVCC 6 Igi thé vé
kha nang thay déi dé dang cac théng sé qua trinh dét chay
nhu ti 1&é khéng khi - nhién liéu, ti 1& khi du, ap sudt va nhiét
d6 bén trong budng chay. Budng chay nay rat linh hoat khi
nghién clru, phat hién qua trinh chay, diéu khién qua trinh
chay, linh hoat khi danh gia qua trinh hinh thanh hén hop
va chay cuta céc loai nhién liéu khac nhau. Bai bao nay trinh
bay két qua nghién ctu thuc nghiém danh gia qua trinh
chay cla hai loai nhién liéu diesel va bio-diesel 10% hoa
tron trudc trong budng chay thé tich khéng déi. Két qua
nghién ctiu bao gém thai gian lan tran mang I(ra, 4p suét va
téc do tang ap suat qua trinh chdy ctia nhién liéu.
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2. THIET LAP THU NGHIEM

Nhién liéu diesel dugc dua vao buéng chay hoa tron
trudc cing hon hgp khi (CGH,; 0,; N,) trong budng chay véi
ti 1é nhat dinh dam bao pham tram s6 mol oxy sau phan
ung véi C,H, 1a 20% trong sdn pham chay. Lugng oxy cung
cap phai dam bao sao cho ti s& A/F = 1,2. Phun nhién liéu
thuc nghiém vao véi ap suat cao (1500bar). Sau khi déng
tat ca cac van lai va ti€n hanh hoa tron (bat quat hoa tron
hén hgp khi va nhién liéu). Sau d6, bat tia Ira dién dot chay
hén hgp khi va nhién liéu thi nghiém. hinh anh qua trinh
chay trong budng chay dugc chup bang méy anh téc dé
cao Chronos 4.1 (mdy anh chup t6i da 40.000 khung
hinh/giay). Ap sudt clia buéng chay dugc do béng cdm bién
ap suat xy lanh AVL QQ33C va dudgc ghi lai bang thiét bi do
ap suat AVL FLEXIFEM.

Nhién liéu thir nghiém

Tinh chat cda nhién liéu tht nghiém qua trinh chay
trong budng chay thé tich khéng ddi cu thé nhu trong
bang 1.

Bang 1. Tinh chat cla nhién liéu thuc nghiém

Théng s6 BO B10
Nhigt tri (MJ/kg) 42,76 42,26
Tri s6 xétan 49 50
Khdi lugng riéng & 15°C (kg/m’) 838 840
D0 nhét dong hoc 6 40°C (cSt) 3,22 3,31
Diém chdp chay (°C) 67 71
Thanh phan luu huynh (ppm) 428 430
Ham lugng nudc (ppm) 62 84

Déi tuong thi nghiém: budng chay thé tich khéng déi
cé dudng kinh xi lanh 80 (mm) va chiéu sau 90 (mm) nhu
hinh 1.

Vi tri lAp cam aén B
ap st

Hinh 1. Budng chdy thé tich khdng ddi
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S0 dé bé tri thi nghiém (hinh 2). hinh anh. Nhu vay c6 thé nhan thdy réng t6c d6 lan truyén
clia nhién liéu diesel (BO) I&n hon nhiéu so véi nhién liéu
bio-diesel 10% (B10).

III!U'IT’I

Irame 040 rame OSET frame 0OBE2 rame (0442 ame DOBM  bame DORE  fuame DO fame (RETT bame DENE
Cane WY tamedNER  hamelB  banelOWD)  bame O fameOUEM  hame OB e (OB fawe DA
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| - \ /] /|
I

Hinh 2. So'd6 bd tri thi nghiém hé thong CVCC BRCRRA RN
Diéu kién thi nghiém (bdng 2).
Bang 2. Diéu kién thit nghiém nhién liéu Hinh 4. Hinh anh qud trinh chdy mai lan truyén mang IGa cda nhién liéu

- - trong budng chay thé tich khdng ddi (a) Diesel (BO); (b) bio-diesel 10% (B10)
Thong so Diéu kién o ame e Lia Tea s e aa gss
* Cu thé, déi véi nhién liéu diesel va bio-diesel c6 d6 dai
Nhién liéu Diesel, bio-diesel 10% mang |Ua 1an lugt 1a 44 (mm) va 17 (mm). Hinh 5 va 6 cho
Dudng kinh voi phun 0,14 (mm) thay, téc d6 lan tran mang lia cda nhién liéu diesel I6n han
Thasi gian phun 3(ms) khoadng 2 1an so véi nhién liéu bio-diesel 10% (bang 3).
Ao sust oh 150MP Nguyén nhan, do nhién liéu diesel c6 nhiét tri thap cao hon,
P Sud? phun a diém chdp chdy thap han, dd nhét thap hon va chéat lugng
Nhiét do méi trutng 297K hoa khi t6t hon dan dén qua trinh lan truyén mang Ia
Nong dd 6 xy 20% nhanh hon.
56 lan thi nghiém 10 & 17 mun

Hé théng thu thdp hinh dnh: Sc d6 bé tri hé théng thu
thap théng tin hinh anh qua trinh chdy trong CVCC nhu
hinh 3.

Lo pin

=t 3

Nguon sang
Guong cau lom 1

Ve (/ ) (a) (b)

Hinh 5. Toc dd lan tran mang Iia 6 thoi diém 3ms sau danh |Ga (a) diesel; (b)
, bio-diesel 10%

jm Comen | —e—B0 —e—B10
100

Guong cau ldm 2

Hinh 3. So dd thu thap hinh anh
3. KET QUA VA THAO LUAN

Hinh 4 cho thdy, hinh anh lan tran mang Ida trong
buéng chéy thé tich khéng d8i cla hai nhién liéu thi
nghiém. D&i vai nhién liéu BO hinh anh ti khi xuat hién tia
[lra dién dén khi lan truyén toan budng chay la 9 hinh anh 0 > 4 6 8 10 12 14
tu Frame_004502 dén frame_004510 tuong Ung 9 hinh Théi gian sau danh Lira (ms)
anh. BG&i vsi nhién liéu bio-diesel 10% (B10) tU hinh
frame_004820 dén hinh anh frame_004842 tuong Ung 23

80

60

lira lan tran

D¢ dai mang

Hinh 6. Lan tran mang I{fa theo thdi gian trong budng chay CVCC
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Bang 3. Thai gian lan tran mang a toan trong budng chdy thé tich khong
dai (VCC

Thoigian(ms) | 0 | 1 |2 |3 (4|56 |7 |8|9|10]11|12
BO(mm) |0 |8 |24]44]|59|80
B10(mm) |0 |5 |10(17]22(29|36|43|47|55]|63|70 |80

Hinh 7 cho thdy, t6c d6 tang &p suat cda nhién liéu
diesel s6m han so véi nhién liéu bio-diesel va t6c do tang
ap sudt cta nhién liéu diesel ciing dién ra s6m hon va cao
haon, thé hién & dé déc trén d6 thi ap suat clia hai loai nhién
liéu (hinh 8). Biéu nay c6 thé thdy rdng hén hgp nhién liéu
diesel - khong khi cé d6 déng nhat cao hon rat nhiéu so véi
hén hgp nhién liéu bio-diesel 10%-khong khi, nguyén nhan
do d6 nhét cta nhién liéu diesel thap hon gidp cho hén
hgp dé hinh thanh hon. Ngoai ra, Nhién liéu diesel cé nhiét
tri thap cao han, khi chdy tao ra nang lugng I6n hon tir dé
ap suat dinh tao ra I16n han. Diém chép chay thap hon cua
nhién liéu diesel giup cho qua trinh chay dién ra s6m hon
so véi nhién liéu bio-diesel 10% (B10).
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Hinh 7. Ap sudt chdy cGa nhién liéu trong budng chdy CV(C
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= £ 0 ¢ .o
= 10 20 30 40 50
= -10 -
) Thdoi gian (ms)

e B() e B10

20
“§ 15
2 10
T s
S 10 15 20 25 30
o

Thaoi gian (ms)

Hinh 8. Tdc d9 tang ap sudt trong budng chdy CVCC

Hinh 9 cho thady, phan tram nhién liéu d6t chay cla
nhién liéu dat gia tri I6n nhat sém hon va cé d6 déc 1én
hon, va dién ra s6m hon so véi nhién liéu bio-diesel. Diéu
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nay cing cho thay chat lugng hoa tron cia hén hgp nhién
lieu diesel/khéng khi so v6i hon hgp bio-diesel/khéng khi.
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Hinh 10. Toc d9 ta nhiét cla nhién liéu trong budng chdy CVCC

Hinh 10 cho thdy, t6c dé toa nhiét khi dét chay nhién
liéu diesel (BO) I6n hon va sém hon so véi nhién liéu bio-
diesel 10% (B10). Nguyén nhan, do nhién liéu diesel c6 d6
nhét thap hon, diém chdp chdy thap hon so véi nhién liéu
bio-diesel 10%.

4, KET LUAN

Khi nghién ctu thuc nghiém qud trinh chdy cla hai
loai nhién liéu diesel (B0) va bio-diesel 10% (B10) trong
buéng chdy thé tich khéng déi, nhém tac gia rat ra mot sé
két luan sau:

Khi nghién ctu hinh anh t6c d6 lan tran mang ItGa cda
hai nhién liéu. T6c d6 lan tran mang lda cda nhién liéu
diesel 16n haon khoang 2,6 lan so véi nhién liéu bio-diesel
10% trong cung diéu kién nghiém cdu. Qua trinh chay clia
nhién liéu diesel dién ra sém hon va dat gia tri 4p suat Ién
nhat nhat 1én hon, téc d6 tang ap suat nhanh hon trong
giai doan chdy tré so véi nhién liéu bio-diesel 10%. Nguyén
nhan, do & nhét thap, nhiét tri thap cao hon va diém chdp
chay thap hon cta nhién liéu diesel so vai nhién liéu bio-
diesel 10%.
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Phan tram nhién liéu d6t chay cda nhién liéu diesel dién
ra sém hon va dat gia tri |6n nhat sém hon so vai nhién liéu
bio-diesel 10%.
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