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On The NO, in Direct Injection diesel engine

Soo Gil AHN*

Abstract

To investigate the relation of NO, emission and consumption rate in a direct injection diesel engine

with a multihole nozzle under same fuel consumption and rpm, a naphthyl ethylenediaming method

on NO, emission and Tektronix oscilloscop on the indicator diagrams have been used.

Comparisons of the NO, emission and fuel consumption rate made on various conditions have led

to the fllowing results.

1, The higher the injection pressure in the later injection time the lower NO, emission and the

fuel consumption rate have been attained.

2. By the change of nozzle hole diameter under the same injection pressure, the NO, emission

was much more lowered in the small diameter than large one, but fuel consumption rate was in

inverse proption to the NO, emission.

s 1 . .
3. The effect of injection spray angle, ~d~"—~ on NO, emission, fuel consumption rate under same
n

injection time and injection pressure was neglectable.
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Fig. 1, General view of experimental apparatus,

* 21| JKpEA#, National Fisheries University of Busan,



— 238

pe—— 198 ~-~f"a-‘
1 - J

Fig. 2. Sectional view of combustion chamber
and nozzle in tested engine.

Table. 1, Dimension of the tested engine,

Type: Kanegafuchi T4R24
Out put: 180 /430 rpm
Cylinder dia: 238mm
Piston stroke: 363mm
Fuel pump: Bosch
Compression ratio: 14

4 cylinder 4 cycle @y, K%, HEEMHR dieselr
B2 2 cylinderat #2384 71 2 7149 ¥+ 1 cylinder
9] PEE el A 10cm "ol A PrEFA A HErE
MEEA 9ste] AR M et ol= S
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pump?) rackE FEEA 7 o224 68.6mm3/cyclcR i
Fe =

=3 RS A% #E pump tappet
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M e St Nozzles] 3% springe)
ol8 500kg/cm?, 400kg/cm2, 300kg/cm?, 200kg/cm?,
100kg/cm22 FgEEE] =k o] o HHKY HES
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a) NO.¢o & JISH#E(1973)e] A sted Nap-
hthyl ethylene diaming#:-& ffs o}

b) feEEsBl= Tektronix type 561B oscilloscopes
A% =

o) HARES # Table 29} zEe},

Table 2. Composion of used fuel.

Carbon; 86.3%

Hydrogen; 13.4%

Sulghur; 0.3%

Oxygen; 0.00%

Specific gravity; 0.83, 15/4°C
Cetane number; 56

Low calorific value; 11000kcal/kg
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Fig. 3. Influence of injection timing and inje-
ction pressure on NO, emission.
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Fig. 4. Influence of injection timing and inj-
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Fig. 5, Indicater diggrens in injecticn pressure

300 kg/cm?, rpm 350, fuel quantity 68, 2
mm?/cycle, injection timing—24°,--14°,
—4°,
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Fig. 6, Influence of injection pressure on NO,
emission under same injection timing,
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Fig.7. Influence of injection pressure on eng-
ine performance under same injection
timing,
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Fig.8, Influence of nozzle hole diameter on
NO, emission and engine performance,
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Fig. 9. Influence of spray angle on NO, emi-
ssion and engine performance.
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Fig. 10, Influence of 1,/d, on NO, emission
and engine performance.
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Table 3. Influence of number of nozzle holes on NO, emission and engine performance under

different nozzle hole diameter.

nozzle type t.(°C) b.(g/HP-h) NO,(ppm) J\I'?L (ppm-HP-h/g)
0.22¢X5X120 288 202 772 3.82

0. 22¢X6X120 297 214 655 3.06
0.3¢x5xX120 282 184 1262 6. 86
0.3¢pX6X120 280 178 1393 7.80
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Fig. 11, The rate of NO, emission per fuel
consumption rate in each tested data,
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