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UNG DUNG CFD TiNH TOAN MO PHONG SO QUA TRINH HOA TRON-
CHAY TRONG PQNG CO DIESEL THUY KHI SU DUNG NHIEN LIEU
HON HOP (DAU DO-DAU CQ) LAM NHIEN LIEU THAY THE
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Tom tat: Bai bao gii thiéu két qua mé phong sé qud trinh hoa trén-chay trong buong dot dong co diesel
thizy Hanshin 6LU32 khi sir dung nhién liéu hon hop dau co thé chiea este héa va dau diesel voi théng sé ddu
vao la gidng thuc té va két qua dau ra 14 céc thdng sé ddc trung dé so sanh véi két qua nghién Ciru thiee
nghiém nham déanh gid kha nang sir dung loai nhién liéu méi trén thay thé cho nhién liéu truyen thong.

Tir khéa: Nhién ligu hdn hop, qua trinh hoa tron-chay, md phong sd, dong co diesel thiy.

1. PAT VAN DE

Hién tai, xu hudng nghién ctu st dung nhién liéu
thay thé cho dong co diesel néi chung va dong co
diesel thuy 12 rat pho bién trén toan thé gisi. Boi vi,
c4c loai nhién liéu thay thé bao gdm nhién liéu hdn
hop va nhién liéu nhil trong c6 kha nang tai tao va
giam sy phu thudc vao nhién liéu hoéa thach trong
tuong lai.

Tuy nhién, khi nhién liéu hon hop duogc str
dung d¢ thay thé nhién liéu théng thuong cho
dong co diesel co thé anh huong dén qua trinh hoa
tron-chay hon hop nhién licu-khdng khi trong
budng dot dong co, sau d6 1a anh hudéng dén higu
suit ctia dong co, do cac dic tinh 1y hoa ciia nhién
licu hdn hop thay ddi. Vi vay, khi nghién ctu st
dung nhién li¢u hon hop (dau co thd chua este hoa
va dau diesel) cho dong co diesel thuy thi viéc
tmg dung CFD hay 1a phin mém thuong mai
Fluent-Ansys dé mo phong qua trinh hoa tron-
chay trong dong co c¢6 dd chinh xac cao 1a co so
khoa hoc va tiét kiém chi phi nghién ciu thuc
nghiém. Pay van con la mot van dé con kha méi
mé trong cac nghién ciru ¢ Viét Nam (biodiesel
mé&i dugc tap trung nghién ciu nhidu) cling nhu
con nhiéu ban luan trén thé gisi. Do d6 trong bai
b&o nay, tac gia sé gidi thiéu mot phuong phap
ung dung CFD mé phong qua trinh hoa tron-chay
trong dong co diesel thiuy Hanshin 6LU32 st dung
nhién liéu hon hop dau co thé — dau diesel thay
cho nhién liéu truyén thong 1a dau diesel.

! Trieong Pai hoc Hang hai Viét Nam

2. MO PHONG SO QUA TRINH HOA TRON-
CHAY TRONG PONG CO DIESEL

2.1. Giéi thigu

Trong mot chu ky hoat dong cua dong co
diesel, nhém t&c gia tap trung nghién ctu giai
doan hoa tron — chay hon hgp nhién liéu - khong
khi nhu biéu dién trong Hinh 1 (phian mau xanh
theo GQTK).

Viéc nghién ctru bang phuong phap md phong sd
chinh 1a di xdy dung cac phuong trinh Iy thuyét lién
quan dén qué trinh hoa tron-chay nhu cac phuong
trinh md ta dong chay rdi, mo hinh chdy,... sau do
tién hanh giai theo diéu kién bién ciia bai toan (chinh
la cac thdng s6 hinh hoc cua dong co).
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Hinh 1. Chu ky hoat dong theo GOTK

Tir d6 ta s& phan tich duoc cac két qua mot cach
ky cang hon, ciing nhu mé& rong cac gia dinh dé
nghién ctu. Trong ndi dung bai bao, nhom tac gia
tién hanh nghién ciu trén sé lidu thyc t& cia cla
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dong co diesel 6LU32 vi day chinh 1a dong co ma
nhom tac gia s& nghién ctu thyc nghiém dé c6 co so
danh gia so sanh cac két qua nghién ciu bang
phuong phép s6 ciia minh.

2.2. Lwa chon m6 hinh tinh toan (Besson, M.,
et al., ,2000), (Nguyen P. K. et al.,2004), (Roland
BORGHI, Michel DESTRIAU)...

- M6 hinh chay Non-premixed: nhién li¢u va
khéng khi khong tron 1an trude, két hop véi ham
PDF — ham mat do xéac suét (théng ké x&c suét nhién
liéu c6 mat & moi vi tri).

- M6 hinh rdi k-epsilon.

- M6 hinh phun nhién li¢u: discrete phase —
injection.

-Mb hinh In-Cylinder: quy dinh chuyén dong
cua piston, két hop lu6i dong.

’ Bai toan thyrc '
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’ Xdy dyng mé hinh nghién ciru l
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’ V& m hinh va chia ludi |
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D4t didu kién bién cho bai todn ‘
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Tinh todn md phéng vai Fluent-Ansys

dé danh gia chdt lvgng hoa trén
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Thay ddi dac tinh pha nhién liéu

_{

Hinh 2. So'db khoi quy trinh 1ing dung CFD dé mé phong

Phan tich két qua ‘

2.3. Quy trinh bai todn tinh toan md phéng Fluent

Quy trinh tinh todn mé phong dugc mo ta qua so
d6 khdi gdom 6 budc theo Hinh 2 va noi dung cac
budc duge mé ta chi tiét hon qua Bang 1 nhu sau:

Bang 1. Quy trinh tinh todn mé phéng

Noi dung

V& mé hinh theo kich thudc that ctia cac chi tiét dong co (dudng kinh xi lanh, chiéu cao budng dot,
vi tri 16 dat voi phun, gioi han diém chét trén va vi tri trude khi qua cira x4), chia ludi, dat diéu kién
bién (dau vao, ra, tuong tinh, tuong dong) va xuat sang file.mesh. (c6 thé ding phan mém Grid,

Kiém tra ludi (loai ludi, kich thudc ludi, s6 lugng ludi vi didu nay lién quan dén cau hinh méy tinh
thuc hién cling nhu d6 chinh xac ctia bai toan), chon mé hinh tinh toédn phu hop.

Pit cy thé diéu kién bién cho bai toan. (Ap suat, nhiét do truéc qua trinh phun nhién liéu duoc dua

Dit do chinh xéac (diéu kién hoi tu), bude thoi gian, ché do ghi két qua tu dong cho cac bién quan

Tién hanh tinh toan va theo ddi qua trinh thyc hién bai todn. (Két qua tinh toan cac bién s& dugc
hién thi qua d6 thi theo mdi budc thoi gian va duge phan biét bang mau sic dé tién theo dbi, khi
bién nao dat do chinh x4c dit trude thi dimg lai, cac bién khac van tiép tuc thuc hién tinh toan theo

TT
1
Gambit hoic lap trinh giai quyét tryc tiép).
2
3 X ‘. .
vao theo so liéu thyc nghiém).
4 A N A N A <K
tam va so vong lap can thiét.
5
yéu cau).
6
dic tinh ctia hdn hop (khdi lugng riéng va do nhét khac).

Khi bai toan hoi tu theo yéu cau thi ghi lai toan bo két qua va tién hanh phan tich két qua (lac nay
c6 thé két hop thém céc phan mém khac nhu Excel, Tecplot hodc 1ap trinh xir 1) sau d6 sé thay doi

Day la bai todan mo phong véi khong gian tinh
toan 3D dang khdi try, do do ta phai tao ra cac mat
d6i xtmg khac nhau ciing nhu cic mit song song véi
16 phun, piston dé thé hién dugc két qua tinh toan
trong toan bo khong gian budng dot.

2.4. Cac phuong an tinh toin

Nhu véy, ta c6 thé tong hop cac phuong an tinh
toan md phong bang CFD nhu sau:

- Céc diéu kién bién xac dinh theo dic diém dong
co 6LU32 va voi phun cua dong co nay theo bang 2
(John B.Lheywoo0d,1988) (Dang Van Uy &
Research Team,2014).
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Bang 2. Cac théng s6 co bin ciia dong co diesel Hanshin 6LU32

STT CAC THONG SO GIA TRI
1. Vong quay dinh mirc n= 340 v/ph
2. Cong suat dinh muc Ne=1300 HP (970kW)
3. buong kinh xy lanh D=320 mm
4. | Ap suat chay lon nhat P,= 90 bar
5. | Goc phun sém 11° truée BCT [d6 GQTK]
6. | Suattiéu hao nhién ligu dinh muc 9:=200g/KW.h
7. | Voi phun tryc tiép 6 cai, 4p suat 280 bar

- Pau vao: gém 5 phuong 4n nhién liéu voi cac ty
Ié¢ hdn hop khic nhau nhu Bang 3. T4c gia tinh cho
loai nhién licu PO20, day 1 loai nhién liéu hon hop
dugc cho 1a ¢6 dic tinh Iy hoa phl hop nhét danh
cho dong co diesel 6LU32 dugc khuyén céo boi két

qua nghién ctu thuoc dé tai cip nha nudc MA so:
PT.04.11/NLSH thugc “Dé an phat trién NLSH dén
niam 2015, tdm nhin dén nam 2025” cta PGS.TS
bang Van Uy da dugc nghiém thu thanh cdng (Dang
Van Uy & Research Team, 2014).

Bang 3. Cac ty 1¢ nhién li¢u hon hep nghién ciru

STT | Dic tinh nhién licu Cac loai nhién li¢u hon hop
DO PO10 PO20 PO30 PO100
1 Ty trong & 40°C, [kg/dm?] 0.8447 | 0.8521 0.8582 0.8650 0.9206
2 D¢ nhdt & 40°C, [kg/m.s] 2.60 3.42 5.31 6.45 40.24
3 Nhiét tri thép [MJ/kg] 44.978 | 43.650 | 42.960 42.29 40.11

- Pau ra d4nh gia chit lugng qua trinh: hoa
tron - chay trong dong co diesel 6LU32 hay la
qué trinh nhién liéu bat dau ra khoi voi phun va
hoa tron - chay vai kich thude hinh hoc voi phun,

A

ap suat phun va khong gian budng d6t 1a khéng
thay doi.

2.5. Xay dwng md hinh nghién ciéu va chia
lwéi khdng gian tinh toan
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Hinh 3. Hinh dang khéng gian buong dot dong co diesel 6LU32

trong AutoCAD Mechanical

Dic diém cua luéi (Nguyen P. K. et al, 2004),
(Roland BORGHI, Michel DESTRIAU):

Ludi ¢ cau trac; Luong ludi thay doi theo qua
trinh chuyén dong ciia piston;

Hinh 4. Khéng gian tinh
toan twong ung voi GOTK

Luéi duogce chia vdi kich thudce khac nhau cho 2
ving (budng chay va khe ho);

S6 luong ludi vao khoang 700 ngan dén 1,5 triéu
phan t.
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June 5, 2019 ANSYS FLUENT 12.1 (3d, pbns, lam)

Hinh 5. Hinh dnh ludi cua cde mé hinh tinh toédn

3. KET QUA VA THAO LUAN

3.1. Phan bd &p suit

Bing viéc tinh toan cho khong gian budng dot
trong subt qua trinh khao sat theo cac budc thoi gian
twong ung vai goc quay truc khuyu khi st dung loai
nhién liéu hdn hop PO20 cho phép ta ghi lai cac két
qua tinh toan.

Dé thé hién cac két qua ndy ta co thé dua ra dudi
dang truong phan bd 4p suit theo cac mat cit khac

nhau hodc thé hién ap suat 16n nhit trong budng
chay theo gbc quay truc khuyu.

Dudi day 1a phan bd ap suit trong toan khong
gian budng ddt theo gbc quay truc khuyu, dé tién
theo ddi cac két qua duoc thé hién trén mit phing
d6i xtmg di qua vi tri tia phun nhién lidu. Hinh 6 thé
hién phéan b ap suat trén mat cit ddi ximg di qua tia
phun nhién liéu theo cac goc quay truc khuyu trén
dong co diesel 6L.U32.

Trén mdi hinh nho 1a mot cira s6 thé hién két qua
cua chuong trinh tinh toén, ta c6 thé ghi lai theo cac
budc thoi gian tuong tmg voi goc quay truc khuyu hay
tuong tmg voi vi tri cua piston. Goc trén bén tréi la
thanh chi thi mau sic dé thé hién cac két qua tinh toan,
gia tri & giira ctra s bén trén 1a khoang thoi gian khao
sat tuong tmg, goc bén trai phia dudi 1a goc truc khuyu
(6 day cac két qua dugc ghi lai theo gbc quay truc
khusu véi bude ghi 13 5 o, tir 354 o, nghia 1a truée
diém chét trén 6 40 t6i gia tri & vi tri 408 do).

=1

[ gy Sy

Jooc v wnusu 383 — S —

=1

Hinh 6. Phan bé dp sudt trén mat cdt doi xieng di qua tia phun nhién liéu
theo cac goc quay truc khuyu trén dong co diesel 6LU32, PO20
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Qua két qua tinh toan gié trj 4p suit cho trudng hop
trén ta thay cac két qua tinh toan bang phuong phép sb
rat chi tiét, cho gi4 tri 4p suat 16n nhat cao hon so véi
trong ly lich ddng co tai vi tri goc quay truc khuyu
tuong tmg. Didu ndy c6 thé Iy giai nhu sau:

Mb hinh tinh toén sé cho truong hop trén da bo
qua cac loai ton that.

Céc diéu bién duoc 4n dinh theo thyc té, nhung
thuc té van hanh cac diéu kién bién c6 thé bi thay
d6i chut it.

focc e xnusu 3s8. —

Joce e wnuiu: 388 —_—

Phuong phip mé phong sd cho ta két qua tai tit
Ca cac nut tinh toan (theo nut ludi chia), vi vay ta co
thé hién rd hon két qua tinh toan so vdi thyc té cho
ta két qua chi tai vi tri do.

3.2. Phan b nhiét a9

Tuong tu nhu viée thé hién két qua tinh toan vé
ap suat ta ¢6 thé thé hién cac két qua phan bd nhiét

d6 nhu sau:

foos e s ace D

Hinh 7. Phan bé nhiét dé trong buong 6t theo goc quay truc khuyu

trong dong co diesel 6LU32, PO20

3.3. Phan bd van toc

Két qua thé hién tinh toan ta c6 thé thé hién cac két qua phan bd vén tdc nhu sau:
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Hinh 8. Phan bé vdn téc trong buong dot theo géc quay truc khuyu trong dong co diesel 6LU32, PO20

Bing cach phan tich cac thong sd dong hoc qua
trinh hoa tron - chay cho 5 hdn hop nhién liéu khac
nhau nham so sanh dé dua ra truong hop co chat
luong hoa tron - chéay tot nhat. V6i cach thuc hién
cac budc theo bai toan nhu trén ap dung cho 5
truong hop, cac két qua tinh toan va phan tich d4 chi
ra trudng hop cho két qua t6t hon ca khi sir dung
nhién liéu hon hop la PO20.

4. KET LUAN

Nhu vay viéc ap dung CFD nghién clru qua
trinh hoa tron - chay trong dong co diesel da thé
hién 18 hiéu qua qua cic két qua thu dwgc nhu
phan bd ap suat, nhiét d9, van toc...ddc biét viéc

TAI LIEU THAM KHAO

nghién ctru bang phuong sé cho phép ta phan tich
ky va la co so minh chimg khoa hoc khi nghién
ctu thyc nghiém.

Do s6 luong trang ciia bai bdo c6 han nén
nhém nghién ctu chi trinh bay két qua cho 1
truong hop 1én day tinh cho loai nhién liéu hon
hop PO20.

Trong phan nghién ctu tiép nhom tac gia sé tién
hanh nghién ctru thuc nghiém trén dong co diesel
6LU32 dé danh gia chét lwong hdn hop dau diesel-
dau co nham tim ra loai nhién liéu hdn hop cho chat
lugng chay tot nhat.
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Abstract:
SIMULATION OF THE FUEL OIL MIXING-BURN PROCESSES INTO MARINE
DIESEL ENGINE COMBUSTION CHAMBER USING THE MIXTURE FUEL OIL
(DIESEL OIL AND PALM OIL) AS AN ALTERNATIVE ONE BY CFD SOFTWARE

The paper introduces the simulation results of the number of mixing-burn processes in Hanshin marine
diesel engine 6LU32 using fuel of un-esterified crude palm oil and diesel oil with the actual input and
results. The output is typical parameters to compare with the results of empirical research to evaluate the
ability to use the new fuel to replace the traditional fuel.

Keywords: Mixed fuel, mixing - fire processing, simulation, marine diesel engine.
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