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NGHIEN CUU THUC NGHIEM PANH GIA THUQC TINH
CUA HE THONG PHUN NHIEN LIEU COMMON RAIL
KHI SU DUNG BIODIESEL B50
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Tom tat:

Anh hwong cua logi nhién ligu B50 tdac dong lén hé théng phun nhién liéu kiéu co khi da dwoc cong
bé trong rdt nhiéu cong trinh khoa hoc. Tuy nhién, viéc nghién civu anh hwéng ciia B50 1én ddc tinh lam viée
va diéu khién ciia hé thong phun nhién liéu commonrail (CR) thi van chwa cé nhiéu cong trinh cong bé. Bai
bao nay trinh bay két qua nghién ciru thue nghiém anh hwéng cia dg mé van diéu chznh luwong nhién li¢u
cdp vao bom cao dp (van SCV — Suction Control Valve) va dé mé van diéu chinh dp sudt rail (van RPCV
— Rail Pressure Control Valve) dén dp sudt trong ong tich dp Py khi swr dung biodiesel B50 trén bang thur
bom cao dp. Két qua nghién cieu phuc vu triec tiép cho viéc thiét ké chwong trinh diéu khién hé thong phun

nhién lieu CR khi sir dung B50.

Tir khoa: CommonRail, van SCV, van RPCV, ap sudt rail.

1. Pit véan dé

Hién nay, hé théng nhién li¢u (HTPNL)
diesel kiéu tich 4p Common Rail (CR) di duoc ap
dung rong rai trén phuong tién glao thong van tai
[1] do ¢6 nhiéu wu diém nhu 4p sudt phun cao, cho
phép phun nhiéu giai doan gitip nang cao hiéu suat
nhiét, giam phat thai va giam rung dong cua dong
Co.
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Hinh 1. Quan hé giita dp sudt phun va toc dé dong
co, [3]

D6i véi HTPNL diesel kiéu co khi truyén
thdng, dién bién 4p suit phun phu thudc chu yéu
vao bién dang (¢ dinh) ctia cam dén dong bom cao
ap (BCA), ché do tai, toc do cua dong co [1,2] va ap
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suat phun 1 tham sé quyét dinh thoi diém nhic kim
phun cta voi phun (VP) dé cung cap nhién liéu vao
xi lanh. Vi HTPNL kiéu nay, khi ¢6 dinh cac thong
s6 van hanh khac (ché do tai va téc do, ap suét bét
dau nang kim phun...) thi 4p suét phun, dic tinh vat
Iy ctia nhién lidu (khdi lugng riéng, do nhdt) ¢ anh
huéng nhét dinh t6i lwong phun cua VP. Trong dé,
ap suat phun it anh huong dén lwong phun ma chi
yéu anh huong téi muc do phun toi [1,2].

HTPNL kiéu CR c6 su khac biét so véi
HTPNL diesel théng thuong, hé théng CR c6 thé
thay ddi ap sudt phun theo cac ché d6 lam viéc khac
nhau va ap sudt phun anh hudng truc tiép toi cac
chi tiéu kinh té ky thuat ciing nhu muc phat thai
cua dong co diesel [4], V1 vy van de didu khlen
ap sudt nhién liéu trong dng tich ap can phai t01 uu
va chinh xac. Ap suit phun nhién liéu trong ong
tich &p (p,,,) bi anh huong b0’1 nhiéu thong s6 khac
nhu luu lu(yng nhlen liéu cip vao BCA, luu lugng
nhién liéu hdi vé thung, lugng nhién liéu phun cua
tung xy lanh ciing nhu cac dac tinh Iy-hda ciia nhién
liéu [4]. Do d6, cAn phai nghién ctru anh hudng do
mé van didu chinh lwong nhién liéu cdp vao BCA
- van SCV (Suction Control Valve) va d0 md van
didu chinh 4p suit rail - van RPCV (Rail Pressure
Control Valve) va ty 1& pha tron ciia biodiesel dén
prail phuc vu viéc diéu khién chinh xé4c ap suit phun
yéu cau. Cac van SCV va RPCV duoc didu khién
bang cach thay ddi dién ap cip qua van thong qua
phuong phap diéu ché do rong xung (PWM), d6 mo
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ctia van thong thuong dugc thé hién qua ty 1 xung
duong va xung am PWM vdi 0% 1a dong hoan toan
va 100% 1a mé& hoan toan. Bai bao trinh bay két qua
thuc nghiém nghién ctru anh hudéng cua do mo van
SCV, RPCV va ty ¢ biodiesel dén p__.

2. Tién hanh thir nghiém

2.1. Trang thiét bi
Bang 1. Thong so ky thudt chinh cua bang thir NT
3000, [7]
T Théng sé Gia tri
1 | M6 to chinh (3pha) 80V/60Hz
2 | bién ap 380/220v
3 | Cong suit dan dong: 15 kW
4 | Toc @6 quay: 0-4000 vg/ph
5 | Bién d6 d&ém s lan phun: | 0-9999
6 | Ngudn cip ngoai dién: 12V, 24V

Qua trinh thtr nghiém duogc tién hanh trén
bang thir bom cao 4p NT3000 (véi cac thong s6 nhu
trong Bang 1) dat tai Hoc vién Ky thudt quan su
(Hinh 2). Van SCV va van RPCV duoc diéu khién
bdi ECM-0565-128 cua hang Woodward. ECM-
0565-128 c6 kha ning nhan dit liéu tir cam bién toc
d6 truc bom cao ap, cam bién ap suét rail, @0 m&
van SCV va van RPCV.

Hinh 2. Hinh anh ga dat HTPNL CR trén bang thu
NT3000

2.2. Péi twong thir nghiém

Déi tuong thir nghiém st dung HTPNL kiéu
CR (CP1-H) trén dong co D4CB 2.5 TCI-A vo6i so
dd nhu trén Hinh 2.

Nhién li¢u sir dung biodiesel B50 (vai B100
1a san phdm cua dé tai [2], dwoc san xuat tir ba thai
cua qua trinh tinh loc dau co tho thanh dau an).
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Hinh 3. So- d6 HTPNL kiéu CR ding BCA kiéu
CPI-H [3]

2.3. Quy trinh thir nghiém

Pé xay dung biéu do ap suit rail theo do
rong xung diéu khién van SCV va d¢ rong xung
diéu khién van RPCV, ché d6 thir nghiém duoc lya
chon nhu sau:

- Toc do quay truc BCA 500 (vg/ph), thay
ddi do rong xung diéu khién van SCV & 3 ché do
29%; 31%; 33% (ving md van SCV dé ap suat rail
16n nhét ¢ toc do 500 vg/ph); d6 rong xung diéu
khién van RPCV thay ddi tir 17% (4p suit rail nho
nhit) dén 37% (ap suét rail 16n nhat) v&i bude thay
ddi vé do rong xung 1a 2%.

- Téc do quay truc BCA 1000 (vg/ph), thay
d6i d6 rong xung didu khién van SCV & 3 ché do
27%; 29%; 31% (ving m& van SCV dé ap suit rail
1én nhat & téc d6 1000 vg/ph); d6 rong xung diéu
khién van RPCV thay dbi tir 14% (4p suét rail nho
nhét) dén 38% (ap suat rail 16n nhit) véi budc thay
d6i vé do rong xung 1a 2%.

- Tdc d6 quay truc BCA 1500 (vg/ph), thay
doi do rong xung diéu khién van SCV & 3 ché do
21%; 23%:; 25% (ving mé van SCV dé ap suét rail
16n nhat & téc do 1500 vg/ph) d6 rong xung diéu
khién van RPCV thay dbi tir 16% (4p suét rail nho
nhit) dén 32% (ap suét rail 16n nhat) v6i budc thay
d6i vé d6 rong xung 14 2%.

Dé danh gia bo diéu khién ap suét rail ché
dd thtr nghiém dugc lya chon nhu sau: ¢d dinh téc
d6 truc bom cao ap 1000 (vg/ph), thay doi gia tri
ap suat rail yéu cau tir 30 (MPa) dén 70 (MPa) véi
budc thay dbi 1a 10 (MPa). Céc thong sb do lién tuc
theo thoi gian thyc (15 ms mot lan ldy mau) bao
gé)m: tde dd truc bom cao ap, d6 mo van SCV, do
mo van RPCV, p_. vap (4p suét rail yéu cau).

rail rail_yc
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3. Két qua thir nghiém va théo luin
3.1. Anh hwéng cia do rong xung dieu khién toi
pra\il

Téc d§ truc BCA = 500 rpm
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Hinh 4. Anh hirong ciia dé mé van SCV va van RPCV
den prail khi str dung B50 tai toc do 500 vg/ph

Téc 6 tryc BCA = 1000 rpm
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Hinh 5. Anh huéng ciia dé mé van SCV va van RPCV
dén prail khi st dung B50 tai toc do 1000 vg/ph

Téc @ truc BCA =1500 rpm
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Hinh 6. Anh hwong cua do mo van SCV va van RPCV
den prail khi sw dung B50 tai toc do 1500 vg/ph
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Két qua xac dinh 4p suét rail & cac dai toc do
500 vg/ph, 1000 vg/ph, 1500 vg/ph khi thay ddi do
rong xung diéu khién van SCV, do rong xung diéu
khién van RPCV duoc thé hién trén Hinh 4, Hinh 5
va Hinh 6.

Qua céc két qua trén cho thiy:

- Quy luat tac dong cia do rong xung diéu
khién van RPCV 1a giéng nhau khi thay d6i d6 rong
xung diéu khién van SCV va phu hop véi cac két
qua di cong bd, [3].

- V&i mdi tée dd truc BCA, vi tri mé van
SCV @ ap suét rail dat gia tri 1on nhét véi tde do
truc BCA 500 vg/ph; 1000 vg/ph; 1500 vg/ph tuong
g 1an Tuot 1a 31%; 29%; 25%.

3.2. Anh hwéng ciia bd diéu khién ap suit rail
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Ap suit rail (MPa)
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Ket qué so sanh 4p suét p,,; thuc voi ap suét
p,,; Yeu cau duoc thé hién trén Hll’lh 7 dén Hinh 9.
Ket qua cho thay & ché do 6 on dinh & ap suét Dui bam
sat so voi ap suat p,; yéu cau. Py tré ap suat p,,; VOi
ap sudt yéu cau & cac ché do chuyén tiép v6i do tré
16n nhat khoang 100 ms.
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4. Két luan
Diéu khién 4p suit p,,; trong HTPNL kiéu
CR la mét trong nhitng ndi dung quan trong trong
viéc nang cao hiéu suit nhiét, giam phat thai va
giam rung dong ciia dong co. Voi mdi toe do truc
BCA, vi trf mé van SCV dé ap suét rail dat gia tri
16n nhét voi toe do truc BCA 500 vg/ph; 1000 vg/
ph; 1500 vg/ph twong tng 1an lugt 1a 31%; 29%;
25%. Khi tang do rong xung diéu khién RPCV ap
suét P tang O ché do 6 on dinh 4 ap suét P bam sat
SO V01 ap suét p,,; YEU cau. bo tré ap suét P voi ap

suét yéu cau ¢ cac ché do chuyén tiép véi do tré 16n
nhit khoang 100 ms.

Két qua thue nghiém phan anh dung ban chit
va phit hop v6i sy van hanh cia HTPNL kiéu CR.
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EXPERIMENTAL STUDYING ON THE PROPERTIES
OF COMMON RAIL FUEL SYSTEM USING BIODIESEL B50

Abstract:

The influence of B50 replacement rate on the conventional low-pressure fuel supply system has been
published in many studies. However, research of B50 on control characteristics of a Common Rail (CR)
diesel fuel injection system have not been published yet. This paper presents the experimental results of Rail
pressure when changing the duty-cycle of fuel metering control valve (valve SCV - Suction Control Valve)
fuel rail pressure control valve (valve RPCV — Rail Pressure Control Valve) and B50 on a dynamometer high
pressure pump. Research results directly serve to actively control commonrail fuel system when using B50.

Keywords: CommonRail, valve SCV, valve RPCV, pressure rail.
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