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Table 1- University of Wisconsin Madison Engine Specification [15]

Engine Type Caterpillar 3401 scote
Engine displacement (litr) 2.44
Cylinder Bore (cm) 13.72
Stroke (cm) 16.51
Connecting rod (cm) 21.16
Geometric CR 16.1
Effective CR 15.1
Piston crown Stock (Mexican hat)
Intake valve open 385 degree ATDC
Intake valve close 577 degree ATDC
Exhaust valve open 130 degree ATDC
Exhaust valve close 365 degree ATDC
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Table 2- Gasoline fuel specification [15]

Gasoline CH, gg
First boiling point (°C) 38.9
Higher heating value (MJ/kg) 46.1
Lower heating value (MJ/kg) 43.2
Reasearch octane number 95.6
Motoring octane number 87.8

[10] S 958 e g wlaseine —¥ Jgo
Table 3- Diesel fuel specification [15]

Diesel CHy 7,4
Higher heating value (MJ/kg) 46.1
Lower heating value (MJ/kg) 452
Cetane number 46.1

108159590 9031 Lyl —F Jgur
Table 4- Engine test conditions [15]

Engine test parameter

Engine speed (RPM) 1300

EGR rate (%) 0
Equivalence ratio 0.24

Intake air temperature (°C) 32
Intake air pressure (bar) 1.37
Total fuel (mg/cycle) 60.1

Percent gasoline by mass (%) 68
Diesel Injection pressure (bar) 800
Diesel SOI1 ("ATDC) -58
Diesel SOI2 (°ATDC) -37
Diesel injection duration 1 (°CA) 5.07
Diesel injection duration 2 (°CA) 2.34
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Table 5- Experimental results [15]

Experimental results
Power (kW) 13.63
GISFC (gr/kW-hr) 172.32
GIMEP (gr/kW-hr) 5.16
NO (gr/kW-hr) 0.01547
PM (gr/kw-hr) 0.00516
HC (gr/kW-hr) 4.597
CO (gr/kW-hr) 14.19
CO (gr/kW-hr) 550
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Figure 1- Engine piston crown
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Figure 2- Comparison between experimental and simulation results of incylinder pressure and HRR
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Figure 3- Comparison between experimental and simulation results of emissions
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Figure 4- Cylinder pressure and HRR with variation in engine speed
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Figure 5- Cylinder pressure and HRR with variation in intake air temperature and engine speed
(The right side:100 mg fuel, The left side: 60 mg fuel)
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Figure 6- NOx formation with variation in intake air temperature and engine speed
(The right side: 100 mg fuel, The left side: 60 mg fuel)
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Figure 7- Ringing intensity with variation in intake air temperature and engine speed
(The right side: 100 mg fuel, The left side:60 mg fuel)
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English Abstract

Investigating the Effects of VVarying the Intake Air Temperature and
Pressure on the Performance and Emissions of RCCI Engines

Hamidreza Fajri, Amirhossein Shamekhi and Seyed Ali Jazayeri
Department of Mechanical Engineering, K. N. Toosi University of Technology, Tehran, Iran.
(Received: 2017.2.26, Received in revised form: 2017.5.16, Accepted: 2017.6.29)

In this paper, the effects of varying intake air temperature and pressure on RCCI engine are investigated.
Combustion in an RCCI engine is controlled by varying the fuel reactivity in the combustion chamber, but it also
affects some initial states and consequently performance parameters such as NOx formation and Ringing
Intensity. In this paper, iso-octane as a low reactivity fuel and n-heptane as a high reactivity fuel have been used,
and both speed and load have been swept to investigate the engine performance parameters. Different points in
the engine performance interval from 1300rpm to 3100rpm have been considered, while varying the iso-octane
to n-heptane ratio in a total fuel mass of 60mg and 100mg. The intake air temperature has been varied from
-20°C to 60°C and its pressure from 30 to 60kPa. Lower NOx and Ringing Intensity and higher thermal
efficiency are the best criteria for a good combustion in an RCCI engine. Therefore, based upon these criteria,
the best conditions for a normal combustion are determined by varying the intake air temperature and pressure.

Keywords: RCCI engine, Intake air temperature, Intake air pressure, NOx emission
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