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Influences of Fuel Tnjection Nozzle of Diesel Engine
on the mean Effective Pressure and NOxEmission

Lee Yubum
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Abstract

The author investizated the influence of fuel injeetion nozzle of 4 stroke cycie direct nx

diesel engine on the mean  cffective pressure and NUX emission.  The experiment was carried
out by 13 kinde of fuel injection nozzke,  which had different nozzle diamoters, =pray anvles,
number of holes and ratin of injection hole diameter to injection hole length,

The mean effective pressures were calculated from the pressure-volume and preasure-crank - a

nele diagrames which were taken from a four stroks cycle single acting diesel engine fitte:l with
above mentioned 13 kinds of fuel injection nozles and measured  also NOx emission by the
raphthyl cthylens diamine method.

The result of experiment can be summarized as {ollows:

The mean cffective pressure seems to bo asumenzed by the botter ponet

injection than the better atomization.

() The formation of NOX emission 15 in inverse proportion tu the mean cffective pre

3y The sprav anle, numb-r of nozzle holzs and ratio of injection hole diameter to its

length affect less on the mean effective pressure and NOx emissien than the injection hole
diameter.
1) The rate of fuel consumption of the engine is in the reverse ratio to 1its formation of

N enission,
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(5) The variation of exhaust gas temperature is not so sensible as other items.

The general tendency of summarized results seems to agreed approximately with those con-
clusions of published papers.
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Table 2-1 Dimension of the testing engine.
Item Specification
Type KANEGAFUCHI T4R24
Output 180PS, 430 r.p.m.
Cylinder dia. 238mn
Piston stroke 363mn
Fuel pump Bosch type
Compression ratio 14
2:2 WHRY =&

PR = E 0 WL, BILE, WM, WILES B WL olo %o Mo
271, M, 2R BF K& BMoelO K2.29 Fo| Ffsmoz 13MOE Yol MpEsig o
Pl 223 MYl AT x5S, 1I24E BEBHT BEEH -2 B & vhebd o

Table 2-2 Specification of testing nozzles

(Type D is original nozzle)

Specification(Nozzle dia. X Number of injection hole XSpray angle X Nozzle length)
A ¢0.22Xx5x120° x £3.0 H $0.30X5%x125° X £3.0
B $0.25X5x 120° X £3.0 1 $0.30x5%120° x £2.4
e $0.28 35X 120° X £3.0 J $0.30 X5 120° X £3. 6
D ¢0.30x5Xx120° X £3.0 K ¢0.22x%6x120° x £3.0
E ¢0.32x5%120° % £3.0 L ¢0.25X 5% 120° X £3.0
gp ¢0.35Xx5Xx120° X £3.0 M ¢0.28%6x120° X £3.0
B G ¢0.30%x5%115° X £3.0 N ¢0.30X6X120° % £3.0
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Fig. 2.5 Oscilloscope
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ST BAHYAd ksl BHERE QA 22392 #igAd 24z 23952 Lo e}
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NOx A#7/8 $EF b4 REE No.3 AA K9 BV A 10em Do} x) EHAA RAF7}
& RESEE K3t By,

HEol AT Bems BMEs 2 MRS £2-33 .

Table 2-3 Composition of used fuel oil

Carbon 86.3% Nitrogen 0.00%
Hydrogen 13.4% Specific gravity 0.83, 15/4TC
Sulphur 0.3% Cetane number 56

Oxygen 0.00% Lowcalorific value 11000kcal/kg
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Fig.3-1(b) P.4, P.V diagram(¢0.25X5x120° X £3.0)
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3-1(d) P-f. P.V diagram(40.35x5X120° X £3.0)
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Fig.3-1({) P-4, P.V diagram(¢0.30X5Xx120° X £2.4)
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Fig.3-1(h) P-4, P.V diagram(¢0.30 X 6X120° X £3.0)
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injection  timing = —21°
injection pressure =300 kg/cm2
nozzle = g( )x5x120°x L3,
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Fig.3-2 Relationship between injection hole dia. and P;, NOx, te, b;.
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injection timing = -2/°
injection pressure = 300 kg/cnf
nozzle = g0.30 x 5 x 120°X 4y )
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Fig. 3.4 Relationship between 1,/d, and P, NOx, t., b;.
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