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Investigating the)effect of engine speed and loading condition using
water-diesel emulsion on the engine NOx emission

Mohammad ‘Reza seifi 1", Zahra Ghorbani?, Seyed Reza Hassan-Beygi *, Barat Ghobadian *
! Department of Blosystem Mechamcs Arak Unlver5|ty, Email: m-r-seifi@araku.ac.ir.
2PhD graduate, University of Tehran. “Email: z.ghorbani90@ut.ac.ir.
% Department of Agro-Technology, College of Abouraihan, University of Tehran, Email:rhbeigi@ut.ac.ir.
* Tarbiat Modares University (TMU). Email: ghobadib@modares.ac.ir.

ABSTRACT

In the present study, the results of an investigation on a diesel engine NOx emission using water—diesel
emulsions (2%, 5%, 8% and 10% water by volume) are reported. The engine was run at different engine
speeds ranging from 1500 to 2750 rpm, with steps of 250 rpm, and four engine loading conditions (25%,
50%, 75% and 100%). No change in engine components and fuel injection systems was made. The effect of
engine speed, loading condition and fuel type was evaluated with multivariate stepwise regression. Further,
the Duncan’s multiple range tests was used to evaluate the significant difference between the mean values of
measured engine NOy emission with respect to change in the independent variables. The results showed that
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the water presence in neat diesel reduced the engine NOx emission. Lowest NOy emission was obtained for
emulsion containing 5% water. NOx emission increment was obtained with the increase in engine loading
condition. However, higher engine speed yielded lower NOy emission. Regarding to better volumetric

efficiency of diesel engine and running it at full load condition, water-emulsion usage with decreasing NOy
emission could be beneficial for human health.

Keywords: Diesel engine, water-diesel emulsion, engine speed, loading condition, NOy emission.
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g Table 1. Diesel engine specifications
Lombardini 9LD 625-2 Model
2 No. of cylinders
88 mm Stroke
95 mm Bore
1.27 L Engine Volume
19 kW) Maximum rp:)c;:/]ver at 3000
Maximum torque at 3000
67 N.m om
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Figure 3. Engine NOx emission versus its speed for different fuel blends at a) 25%, b) 50%, c) 75%, and d) 100%
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Table 1. Multivariate stepwise regression results of the engine NOx emission versus its speed, fuel type and

loading condition

Eq. Model bs b2 b1 Interception ~ Parameter” & Step
NOx = 436.251(L)+216.71 436.251 #* 216.71% Load(k) 1
N
N
NOx = 436.251(L)-119.513(S)+636.007 -119.513 %= 436.251 %= 635.007*** Speed (S) 2
gNg%XSZ 436.251(L)-119.513(S)-119.6 11(F)+ 110611 110513 436251 99384 o Fiel(F) 3
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