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A Suggestion to Improve DI Diesel Engine Performance for Next Generation

M fe

Toshiyuki YODA

For improving DI diesel engine performance, atomization of the fuel spray plays an important role.
Increasing the flow velocity at the injection nozzle spray holes is regarded as an effective way for
better fuel atomization without increasing the fuel injection pressure. Through experiments, enlarg-
ing the chamfer at the spray hole inlet has proved to be the most effective and suitable method for .
establishing high flow velocity injection nozzle.

The high flow velocity injection nozzle was compared with conventional one and was confirmed in
better engine performance by it’s fine spray atomization.
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No. of nodes 8698
No. of elements 6880 TY

| Pin=10MPa

Inlet Chamfer : R

Sac

Spray Hole Diameter : 0.235mm
Needle Lift :0.3mm

Fig. 1 CFD model
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Fig. 2 Calculation result
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Table 2 Injection Nozzle Specification and Measuring

Result

Specification 1 2
Spray Hole Inlet Radius| 0.03 | 0.09
(mm)
Spray Hole Diameter (mm) 0.233 | 0.235
Numbers of Hole 6 6
Fuel Flow Rate (cm3/min) 1706 | 2048
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Table 3 Equipment Specifications

Injection | In-Line, Type NB
Pump
Type : DLL-S
Needle Lift : 0.3mm
Injection | Spec. | Hole Dia. Flow Rate
Nozzle (mm) (cm3/min)
(A) 0.233 1706
B) 0.215 1696
© 0.235 2048

BREHEST R > 70, B NBRKS 72 H L.
PEEIREHE ST, i3 3T, (A3 Table 2 IZR T
1D/ 20, ORRER) ZHWRLIZ2D/ ANVTH
5. B)id, REEY 2ILKL%AH5, QLEILRES
BIZF L2 5720, BB LTHEL L5
Twv5, i, 60%= v ¥ REsEE, 95% AR
L7 TS, e ARBR T IE T — 8L 13 B —
PP, mMUBARTHY, RE—7HHERI L&
LEURICEILT HHTH B,

3.2 FRAHHE

Fig. 3 iz, MGRHED B AR T, / A LB,
MEHRRE S 4 b b = — KL O2EE), WS, EETER,
BHE S AURIZE—TH B, 2E D, EILKESFH—
e bHld, BILRICED S TR U RHEr B LD 2
ERRLTWA NOx B BICHER 522 - Ebi
LUNMEGTR, Re—HbRICHELZ525LED
N HEGHAR, EEERPFEZETH Y, s 0E
ST 5 NOx, PM BB OZII L wEFE 2 5,
—%,  ANCODEE, HILRE» @), BLH L 2
Wi, BSHARIARE C, EHEE C, EEE A

T Z->Twbid, INLICERLTT Y M
(NOx, PM #EitiE, M) 8T 22 o820
na,

-——(@A)
S 0.4 (B)
3 —-— (©)
o E 0.2 T— \
i - —\
z 0 / W\,
% 150
© 2100 _
C (v)\ 'f"‘ ¥
S £ 50 LN
8 \E, J/ ‘\“'
§ O AN,
o
=2 60 Pal
7 / %
9 ’a l!\' E
o A
c S 30 VY
o - \
k3] ‘}\('\
Q0 / T e |

Time (1ms/div.)

Fig. 3 Injection characteristics at 60% engine
speed, 95% load
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