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TOM TAT

Bai bao trinh bay nghién ccru anh huwdng
héi lwu khi thdi (EGR) dén cong suét va khi
thdi trén déng co diesel phun truc tiép,
budng chay théng nhat VIKYNO RV125-2
bdng phdn mém mé phdng KIVA-3V. Trong
nghién ctru nay, déng co dwoc khao sat ¢

ché do 80% tai, 2400 vong/phut, véi héi lvu
khi thai thay déi ttr 0% dén 40% . Két qud
nghién ciéu chi ra rang, khi s dung 20%
EGR céng suét déng co gidm 3,16%, trong
khi cd bé héng va NOx déu gidm, 1&n luot 1a
12,11% va 67,1% .

Tor khoa: Hoi luu khi théi, déng co diesel RV125-2, md phdéng, KIVA 3V

1. PAT VAN BE

Cong ty Trach nhiém hiru han Péng co va
Méay néng nghiép Mién Nam |a mét trong nhiing
cong ty trong nudc da san xuit dong co diesel co
cong suét tir 10 ma luc dén 24 ma lyc dung cho
nong nghiép, trong d6 c6 dong co VIKYNO
RV125-2. Tuy nhién, dong co van can phai cai
thién dé dap timg duoc yéu cau khi thai nham muc
tiéu xuat khau. Mot trong nhiing giai phép xu ly
“bén trong dong co” duoc biét dén tir 1au trén thé
gidi 1a &p dung hdi luu khi thai (Exhaust Gas
Recirculation — EGR) nham giam thiéu NOx, mot
trong nhitng chét thai nguy hai chinh cua dong co
diesel .

Trong bai bao nay, cac tac gia dé su dung
phuong phap mé phong voi phan mém KIVA-3V
dé nghién ciru anh huong cia EGR dén cong suat
va khi thai dong co Vikyno RV125-2, tir d6 dé
Xuit ndng do EGR phu hop nhat.

2. PHUONG PHAP SO

Viéc nghién ctu anh huong cia EGR trén
dong co diesel Vikyno RV125-2 duoc thuc hién
bang phan mém mé phong CFD ba chiéu KIVA-
3V, la chuong trinh md phong ma ngudén mo
dugc phat trién bai Phong thi nghiém Quéc gia
Los Alamos (Hoa Ky) [1]. Pay la phan mém
chuyén dung trong dong co ddt trong, dua trén
cac phuong trinh bao toan va chuyén héa vé
nhiét, khéi lugng va md men giira cac pha khi
trong xy lanh dé dyu doan dong chay phuc tap cua
hén hop nhién liéu khéng khi khi nap vao budng
chay. Dong chay rbi dugc méd phong bang md
hinh Re-Normalisation Group (RNG) k-g cai
tién, duoc phat trién boi Han va Reitz, 1995 [2].
M© hinh xé toi tia phun Wave Breakup duoc phat
trién boi Liu et al. [3]. M& hinh chay tré Shell [4],
mo hinh chay chinh theo thoi gian ddc trung cua
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Abraham et al. [5] ap dung cho qua trinh chay cua
nhién liéu. Khi thai duoc tinh toan dua trén moé
hinh Zeldovich cho qué trinh hinh thanh NOx
(Y.B.Zel’dovich, 1946, [6]) va md hinh bd héng
8 budc cua Foster (N.L.D.Khai; N.Sung, 2011,
[7]) cho qué trinh hinh thanh, 6 xy héa bd héng.

Bang 1 trinh bay cac théng sé chinh cua
dong co VIKYNO RV125-2.

Bing 1. Thong sb déng co' 1 xy lanh Vykino

RV125-2

Thong sé Giatri

Nhién liéu Diesel

S6 xy lanh 1

buong kinh x Hanh 94 x90 mm

trinh piston

Dung tich 624 cm3

Ty s6 nén 18:1

S6 luong xd pap 1 nap, 1
thai

Kiéu xy lanh Ut

Hé thong phéi khi DOHC

Thoi diém phdi khi

Thoi diém xa pap nap 450  sau

dong diem cheét
dudi

Thoi diém X0 pap xa 500  trudc

mao diem cheét
dudi

Kim phun

Kiéu kim phun Bosch CP1

S6 13 tia x dién tich 4 X
0,2867e-4
cm2

Khéi lwong phun/géc 0,0274g/15

quay do

Tir thong s hinh hoc cua budng chay, md
hinh lugi md phong dwoc xay dung véi tong cong
24037 6 tinh toan (Hinh 1). Thai gian trung binh
hoan tat mét 1an md phong la khoang hai gio trén
may vi tinh trang bi vi xir ly Intel Core2 Duo
E7400@2,8GHz. Dya trén sb liéu thuc nghiém
tién hanh tai Phong thi nghiém Trong diém Dong
co dbt trong, cac théng sé dau vao cua phan mém
duoc hiéu chinh sao cho két qua mé phong gan
dung nhat voi thyc nghiém. Hinh 2 gici thigu
duong cong &p suat theo md phong va thuc
nghiém & ché do 80% tai, 2400 vong/phut, cho
thdy két qua kha tot. Sau do, bo thong sb nay
dugc giit nguyén, tién hanh chay mé phong ¢ tbc
d6 2400 vong/phat va 80% tai voi su thay doi
EGR theo thé tich 1a 5%, 10%, 15%, 20%,
25%, 30%, 35%, 40%.

khi piston ¢ diém chét trén
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3. KET QUA VA THAO LUAN
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Hinh 3. Bién thién &p suét va nhiét d6 theo géc quay truc khuyu véi ti 16 % EGR khéc nhau

Khi thay ddi nong do EGR tir 0% (khong st
dung EGR) dén ndng do téi da trong nghién ciru
nay |a 40%, &p suat va nhiét do trung binh trong
budng chay thay d6i dang ké (Hinh 3) theo huéng
khi nong d6 EGR tang 1én, ap suat va nhiét do
giam. Ly do chinh la khi sir dung EGR, s& c6 mét

lwong CO2, H20 va cac khi khac c6 trong khi
thai quay tré lai budng chay chiém mét phan thé
tich khi nap, 1am giam lugng oxy nap vao (hiéu
ung pha lodng). Luong oxy bi giam s& lam cham
qua trinh chay cua dong co, kéo theo ting thoi
gian chay tr&. Piéu nay c6 thé nhan thay trén

Trang 50

35



TAP CHi PHAT TRIEN KH&CN, TAP 18, SO K7- 2015

Hinh 3. Do thoi diém bat dau chay ngay cang roi
xa diém chét trén, qué trinh chay kém manh liét,
két hop voi viée pit tong di xudng khién thé tich
gia ting, hau qua la ca &p suit va nhiét do déu
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giam. Bén canh d6, su ton tai H20 va CO2 la
nhitng chat ¢ nhiét dung riéng cao hon khong
khi s& hap thu nhiéu nhiét hon, khién nhiét do
trong budng chay giam (hiéu tng nhiét).
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Hinh 4. Bién thién NOXx theo g6c quay truc khuyu véi ti 1& % EGR khac nhau
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Hinh 5. Bién thién bb hong theo géc quay truc khuyu véi ti 1é % EGR khac nhau
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Yéu té quan trong nhit gép phan vao
giam NOx cua EGR la giam nhiét d6 dinh cua
ngon lira dong co Diesel, vi Iy thuyét da chi rd
NOx chi hinh thanh ménh liét khi nhiét do trén
2000K. Hinh 4 thé hién méi quan hé gitta NOx
sinh ra va gdc quay truc khuyu véi cac nong do
NOXx khac nhau. RS rang khi tang nong do EGR,
nhiét d6 ngon lira giam thi NOx giam dang ké.
Cu thé, v6i 40% EGR kéo giam dén 97% NOx
phat thai, tr 1,17x10-3g khi khéng c6 EGR
xudng 0,027x10-3g.

Loi ich phat thai NOx cia EGR di kém
vGi mot chi phi nhat dinh: Sy gia tang bd hong,
HC va khi thai CO, giam kinh té nhién liéu, kha
ning mai mon dong co va cac van dé do bén. Khi
ting EGR 1én 40% thi bd hong phét thai ciing
ting theo 84%, tir 2,4x10-5g (0% EGR) lén
4,4x10-5g (Hinh 5). Nguyén nhéan chinh Ia nhiét
d6 giam khién qua trinh 6 xy hda bd hong dién ra
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kém hon. Tuy nhién, v6i ndng do EGR phu hop
(du6i 20% trong nghién ciru nay) lai xuat hién xu
hudng kha tha vi 1a giam bd hong.

Pé giai thich van dé nay, can xem xét ca
bd héng hinh thanh va 6 xy héa (Hinh 6), vi bd
héng phat thai 1a hiéu s6 cua hai qua trinh trén.
So sanh hai nong do EGR 20% va 30%, ta thiy
su chénh léch bd héng hinh thanh trong truong
hop nay cao hon sy chénh léch bd héng 6 xy héa.
Hé qua la bd hong phat thai caa 30% EGR s& cao
hon 20% EGR.

Do 4p suét trong xy lanh giam, cé thé du
doan sy suy giam cua cong suat dong co. Két qua
mo phong chi ra, khi ting nong d6 EGR 1én 40%,
cong suat dong co giam 10,7% (Hinh 7). Néu chi
ding 20% EGR, cong suat giam 3,16%. Bang 2
thong ké cac gia tri NOx, bd héng va cong suat
dong co theo % EGR khac nhau.
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Hinh 6. Bién thién bb hong theo géc quay truc khuyu véi ti 1é % EGR khac nhau
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Hinh 7. Thay déi cong suét va suét tiéu hao nhién liéu vai ti 16 % EGR khéc nhau

Bang 2. Méi quan hé giira bd hdng, NOx va cong suat véi ti 1¢ % EGR khac nhau

B hong NOXx Cong suat
Khéi Thay d6i Khéi Thay doi Kw Thay d6i
luong (g) (%) luong (g) (%) (%)

0% EGR | 2,41E-05 - 1,17E-03 - 7,86 -

5% EGR | 2,04E-05 | -1532 | 1,01E-03 -13,68 7,89 +0,36
10% EGR | 1,94E-05 | -19,92 | 7,10E-04 -39,28 7,61 -3,27
15% EGR | 2,06E-05 | -14,67 | 5,01E-04 -57,13 7,50 -4,68
20% EGR | 2,12E-05 | -12,11 | 3,84E-04 -67,10 7,62 -3,16
25% EGR | 2,66E-05 | +10,19 | 2,08E-04 -82,15 7,39 -6,08
30% EGR | 2,62E-05 +8,65 1,32E-04 -88,70 7,42 -5,69
35% EGR | 3,87E-05 | +60,38 | 6,51E-05 -94,43 7,33 -6,76
40%EGR | 4,46E-05 | +84,78 | 2,70E-05 -97,69 7,02 -10,70

4. KET LUAN

Khi str dung EGR trén déng co Diesel phun
truc tiép noi chung va dong co nghién ciru noi
riéng sé gilp giam dugc lwgng NOXx phat thai,
nhung ting bd hdng va mot phan nao do6 s& giam
cong suat dong co ciing nhu ting suit tiéu hao
nhién liéu. Néu sir dung EGR hop ly s& dem lai
hiéu qua phat thai tét va it anh huong dén cong

Suit ciing nhu suat tiéu hao nhién liéu. Trén dong
co nghién ciru VIKYNO RV125-2 ta théy khi str
dung 20% EGR thi cong suat chi giam 3,16%,
con lugng phét thai bd hong s giam 12,11 %, dic
biét lwgng phat thai NOx giam rat dang ké t6i
67,1%.
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ABSTRACT

This paper presents a research on the
influence of exhaust gas recirculation (EGR)
on performance and emissions of direct
injection diesel engine VIKYNO RV125-2
using three-dimensional CFD code KIVA-3V.
In this study, the engine runs at 2400 rpm,

80% nominal load, and EGR concentration is
changed from 0% to 40%. Research results
indicate that with 20% EGR, the engine
power is reduced 3,16%, while the
concentrations of both NOx and soot are
reduced 12,11% and 67,1%, respectively.

Keywords: EGR, diesel engine RV125-2, simulation, KIVA-3V
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