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ABSTRACT

Reactivity controlled compression ignition (RCCI) combustion has been
introduced to implement controllable, clean, and high thermal efficiency without
undermining the advantages of premixed combustion. However, simultaneous auto-
ignition introduced by RCCI combustion affects the combustion under higher load
operations. A series of experiments was conducted on a light duty diesel engine
operated in the RCCI mode to study the effect of oxygenated fuel blends, fuel
inhomogeneity, combustion timing, rate of heat release, exhaust gas recirculation and
load extension. Gasoline, ethanol and methanol as port base fuels and diesel as base
direct fuel were used for the experiments. The engine was tested at steady state
conditions. A mixture of alcohol fuels and diethyl ether (DEE) as high reactive fuel
presented inhomogeneity in an actual engine combustion and resulted in high
temperature heat release (HTHR) at two different stages. The addition of diethyl ether
in the ethanol blend resulted in dual phase heat release combustion and advanced
ignition phasing of the prevailing heat release and suppressed the peak pressure rising
rate and knocking tendency. It governed the end-gas heat release pattern and improved
the indicated mean effective pressure (IMEP). Resultant dual phase heat release and
dominant premixed combustion enhanced the fuel oxidation and reduction of soot
precursors. Alternatively, diethyl ether addition increased the in-cylinder maximum
pressure. With regard to the RCCI hypothesis, higher reactivity of DEE will enhance
oxidation of hydrocarbons, thus resulted in lower HC emissions. Changing gasoline
/diesel RCCI composition with gasoline /diesel-n-butanol has slight effects on engine
IMEP reduction and combustion parameters. By raising the presence of n-butanol in
the fuel mixture (in this case from 0% to 40%), the premixed ratio of optimum IMEP
value decreased by as much as 15% (from rp=85% to rp=70%). It was found that high
reactive fuel can be used as blending portion of port fuel to effectively control
combustion timing and extend the high load region. In the present study, the three
dimensional model with detailed chemical kinetics was also employed to investigate
the second law analyses of reactivity controlled combustion with iso-octane / n-

heptane.
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ABSTRAK

Pembakaran nyalaan mampatan bertindak-balas terkawal RCCI telah
diperkenalkan bagi mencapai keupayaan kawalan, bersih, dan kecekapan terma yang
tinggi tanpa mengurangkan kelebihan pembakaran pra-campur. Walaubagaimanapun,
auto-nyalaan serentak dari pembakaran RCCI memberi kesan pada pembakaran yang
beroperasi pada beban tinggi. Satu siri ujikaji dijalankan pada enjin diesel kecil yang
dikendalikan dalam mod RCCI bagi mengkaji kesan campuran bahan api beroksigen,
ketidak homogenan bahan api, pemasaan pembakaran, kadar pelepasan haba, kitaran
semula gas ekzos dan pengembangan beban. Petrol, etanol dan metanol sebagai bahan
api pada liang masukan dan diesel sebagai bahan api langsung telah digunakan untuk
kajian ini. Enjin tersebut telah diuji pada keadaan mantap. Campuran bahan api alkohol
dan dietil eter (DEE) sebagai bahan api bertindak balas tinggi menyebabkan tidak
homogen dalam pembakaran enjin sebenar dan menghasilkan pelepasan haba suhu
tinggi (HTHR) pada dua tahap yang berlainan. Penambahan dietil eter dalam campuran
etanol menyebabkan dua fasa pembakaran haba dan nyalaan lanjutan pada tahap
pembebasan haba berlaku serta menghindarkan kadar kenaikan tekanan puncak serta
kecenderungan ketukan. Ia mengawal corak pelepasan haba gas akhir dan
meningkatkan tekanan efektif min tertunjuk (IMEP). Pelepasan haba dua fasa dan
pembakaran premix terdahulu meningkatkan pengoksidaan bahan api dan
mengurangkan pembentukan jelaga. Selain itu, tambahan dietil eter meningkatkan
tekanan maksima dalam silinder. Berkenaan dengan hipotesis RCCI, kereaktifan DEE
yang lebih tinggi akan meningkatkan pengoksidaan hidrokarbon, sehingga
menghasilkan pelepasan HC yang lebih rendah. Penukaran komposisi RCCI petrol /
diesel dengan petrol / diesel-n-butanol mempunyai sedikit kesan pada pengurangan
IMEP dan parameter pembakaran IMEP. Dengan meningkatkan kehadiran n-butanol
dalam campuran bahan bakar (dalam kes ini dari 0% hingga 40%), nisbah premix
optimum nilai IMEP menurun sebanyak 15% (dari 7» = 85% hingga r» = 70%).
Didapati bahawa bahan api reaktif yang tinggi boleh digunakan sebagai campuran
bahan api pada liang masukan untuk mengawal masa pembakaran secara berkesan dan
memperluaskan kawasan beban tinggi. Dalam kajian ini, model tiga dimensi dengan
kinetika kimia terperinci juga digunakan bagi mengkaji analisis hukum kedua

pembakaran reaktif yang dikawal dengan iso-oktana / n-heptana.
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CHAPTER 1

INTRODUCTION

1.1 Overview

Modern life would not be possible without the use of combustion
technology. In fact, combustion has been the primary means of heating, food
preparation, and material processing for several thousand years. Combustion of
liquid hydrocarbons is the primary energy conversion concept used in the
transportation sector. The several researches in internal combustion engines are
treated to resolve the emission pollution and fuel conversion efficiency. Diesel
engines are well established power train for mass transports, marine prime mover,
light-duty machinery and industrial equipment due to their enhanced thermal
efficiency, higher torque capacity, improved durability and cost effectiveness
compared to gasoline engine. However, conventional diesel engine is subjected to
high rate of NOx and particulate matter (PM) discharges due to rich mixture,
heterogeneous combustion and considerable diffusion combustion phase that are
destructive to both human health and environment (Lee, 2017; Patil and Thipse,

2015; Tao, 2004).

Improvement in powertrain systems is prerequisite for low exhaust emission
concentrations. At present, diesel particulate filter (DPF), selective catalytic
reduction and lean NOx-trap (LNT) have been applied on many diesel vehicles to
meet standard emission limits. However, these after-treatment systems have led to
an increase in the production cost of the vehicles thus the selling price. As a result,
clean combustion concept of low generating NOx and PM emissions (in addition to

after- treatment systems) needs to be further refined (Eastwood, 2010).

Homogeneously charged compression ignition (HCCI) engines was
introduced and recognized as the synergy between conventional compression

ignition engines (CI) and spark ignition engines (SI). No throttling lost and



homogeneous premixed charge will lead to gain enhanced thermal efficiencies, low
NOx and low particulate matter (PM) emissions (Reyhanian and Hosseini, 2018).
HCCI combustion is accomplished by controlled chemical kinetics and control of
combustion phasing which lead to good transient response, cold start achievement.
Hydrocarbons (HC) and carbon monoxide (CO) emissions are till the main

challenges left of the HCCI combustion (Yao, 2009).

To implement controllable, clean and high thermal efficiency, the
improvement of premixed combustion phase for CI engine is introduced. The
hybrid combustion of premixed and mixing controlled phase govern the
conventional diesel performance. The leading portion of NOx and PM emissions
emerges from diffusion combustion stage. the heterogeneous combustion feature
and longer duration of diffusion controlled combustion conduct to more heat

transfer loss and hence, less work during the expansion stroke (Lee 2017).

The application of advanced diesel injection and achievement of a high rate
exhaust gas recirculation (EGR) are two logical approaches for improving the
premixed phase of combustion in diesel engines. limited operating range of LTC
concepts challenges the evident emission reduction results as against conventional
diesel combustion. Enhancement of engine speed and engine load restricts the
premixing time of the diesel fuel and air. As a result, cylinder pressure rise rate
(PRR) narrows the load range of partially premixed combustion (PCCI) concepts
as diesel early injection theory (Noehre, 2006).

For this reason, reactivity controlled compression ignition (RCCI)
combustion introduced as a representative dual-fuel combustion. RCCI combustion
can be achieved by supplying low reactivity port fuel such as natural gas and
gasoline as major portion of cylinder mixture with an advanced diesel injection
strategy (Lim, 2014; Ryskamp, 2017), actually, the amount of high reactive fuel
behaves as the ignition source. In this concept, major portion of the port fuel was
premixed and the homogeneous condition of cylinder charge improved. RCCI
combustion could be considered as hybrid of premixed HCCI engine and

conventional diesel engine. Optimized combustion phasing, various gradient of



reactivity and mixture concentration, stratifications of the temperature can be
obtained by adjusting the injection timing, the quantities and reactivity of fuels and
the exhaust gas recirculation (EGR). The heat release rate of combustion can be
modulated by both reactivity stratification and concentration. the entire RCCI

combustion structure was based on the premixed stage of combustion (Lee 2017).

1.2 Problem Statement

The stratification of fuel reactivity in RCCI strategy results in a broad
combustion event and reduces pressure rise rates compared to other premixed
combustion strategies. Indeed, in-cylinder fuel blending of two fuels with very
different fuel reactivity (i.e., cetane number), allows the global octane number to be
varied on a cycle-to-cycle basis. RCCI strategy results in low NOx and soot
emissions, high gross indicated efficiency and low-pressure rise rates (i.e., ringing
intensity) compared to those of HCCI combustion. The improved efficiency is
found to be largely due to reduced heat transfer losses (Aroonsrisopon, 2002). The
heat release rate of combustion can be modulated by both reactivity stratification

and concentration.

RCCI combustion demonstrates acceptable control of combustion phasing
without undermining the advantages of HCCI combustion but high power operation
remains as an important hurdle to be overcome. Simultaneous auto-ignition
introduced by RCCI combustion will enhance the maximum in-cylinder pressure
rise rate and will limit the combustion under higher load operations (Wang, 2017).
Furthermore, unstable combustion based on diesel injection strategy will confine
combustion process which develops under low reactivity stratification condition

(Wang, 2015).

Further investigation of fuel blend and heat release strategy is needed to
fully realize the potential of high load dual-fuel RCCI operation. Of paramount
interest is the feasibility of load extension, control of dual fuel RCCI operation

focusing on oxygenated alternative fuels in high compression ratio engine.



1.3 Research Questions

In relation to the concerns that have been raised through the problem

statement and objectives, this research attempts to answer the following questions:

1. Is it possible to achieve a wide load range optimized RCCI combustion in a

light duty high compression ratio engine using fuel blending strategy?

2. How much is the effectiveness of fuel injection strategy on RCCI

combustion phasing control?

3. What is the optimum combined fuel reactivity (octane number) for a wide
range of RCCI combustion? i.e. is it possible to use the oxygenated fuel for

injections to achieve reasonable RCCI combustion?

4. Although RCCI combustion has demonstrated better combustion phasing
control than HCCI combustion without undermining the known benefits of
HCCI combustion, can the applications of RCCI combustion be expanded
beyond the medium load ranges in order to extend use of RCCI combustion

by incorporating dual phase high temperature heat release?

1.4  Objective of the Research

This research is aimed at providing more insight into load range extension
of RCCI strategy for light duty engines which realize high fuel conversion
efficiency and low soot and NOx emissions. Furthermore, owing to the growing
demand for alternatives to crude petroleum based fuels, low temperature RCCI
combustion with alternative oxygenated fuels was studied. This was succeeded
through in-cylinder numerical simulation and experiments of light duty single

cylinder engine. In detail, the preliminary objectives of the study are as follows:

5. To introduce extra insightful information using exergy-based study of LTC
strategies. To conduct the availability studies over a range of DI fuel

increments and EGR rates of n-heptane/iso-octane RCCI combustion to

4



1.5

reveal the possible effects of the EGR and fuel reactivity as insightful

sources that affect exergy destruction.

To explore the applicable operating range of RCCI combustion through
adoption of different rate of oxygenated fuel. To characterize the
combustion phasing control and ignition challenge of lower reactive
oxygenated fuel by examining the PEF and EGR effect on the RCCI
combustion modes through Gasoline/diesel-butanol dual-fuel RCCI

combustion.

To describe the combustion characteristics of two-stage high temperature
heat release in a supercharged RCCI engine with the purpose of improving
high load condition while operating on a series of hybrid fuels consisting of

oxygenated fuels and diesel.

To explore possible effects of fuel chemistry and reactivity (octane number)
on RCCI combustion characteristics and engine behaviour by blending

reformate synthetic fuels.

Scope of the Study

The base operating conditions studied in the present work come from the

SCE (single cylinder engine) experiments that develops the underlying operating

strategies for RCCI. At the core of the study, different dual fuel injection strategies

demonstrated using different fuels focused on fuel reactivity. Single-cylinder

engine experiments are able to provide a highly controlled research environment

for combustion analysis. However, design variations to single-cylinder engine, such

as compression ratio, are time consuming and are difficult to quantify a priori. The

scopes of the study are presented into three major parts as follow:

1.

To develop an experimental facility from a conventional diesel gen-set to a

sophisticated RCCI engine:



Design, modification and prototype of an adapted intake and exhaust

manifold so as to meet the RCCI operation requirements.

Realizing the hybrid drivers of port and direct fuel injection through an in-

house ECU development.

Customizing the new common rail injection system to supply adjustable
fuel injection timing and rail pressure.

To perform the simulation work considering:

Closed cycle zero-dimensional computational tools combined with single-
cylinder engine results to understand better the physical phenomena
observed in the experiments. These tools used to improve engine conditions

to have accurate and detailed simulation on the combustion process.

Multi-dimensional computational fluid dynamics (CFD) models provide
valuable insight into the physical and chemical process taking place in-
cylinder, such as liquid fuel injection, droplet evaporation, fuel/air mixing,
ignition, combustion, and emissions formation. Therefore, multi-
dimensional computational tools AVL FIRE (ESE) combined in this study
with single-cylinder engine results to understand the physical phenomena
observed in the experiments.

To accomplish experimental records: The methodology of research is to

conduct experiments on the engine in order:

To validate models against experimental results.

To sweep a range of operating parameters to find optimum operating points

under various RCCI strategies.

To understand the details of combustion and engine behaviour under

various RCCI combustion strategies using different fuel blends.

To develop the combustion and engine behaviour under various RCCI

combustion strategies using dual heat release concepts.



— To reveal the potential of alternative synthetic fuels under various RCCI
combustion strategies focusing the load range operation and particle

emissions.

— To compare and analyse the exhaust gas emissions (NOx, uHC and CO)
characteristics of RCCI mode with regard to EGR and fuel octane number

and oxygen content.

1.6 Contribution and Significance of Study

The effects of various port fuels and other additions to accelerate
combustion process in RCCI modes and to regulate heat release process are even
less well known. Therefore, additional experimental and numerical researches are
required to investigate fuel blend, injection timing and intake parameters to predict
the emission trends, efficiency and load extension in duel fuel RCCI combustions.

the prominence of this study will be:
1. identify the operating regions in high compression ratio RCCI engine
fuelled by various blended strategy.

2. treat the oxygenated structure and reactivity of fuels on RCCI performance

and emission in a high-compression ratio RCCI engine.

3. incorporate dual phase heat release concept with sole purpose of improving

the performance of RCCI operation at higher load condition.

4. prepare supporting data for tuning and validation of a chemical kinetics

RCCI combustion model.



REFERENCE

Abd-Alla, G. (2002). Using exhaust gas recirculation in internal combustion engines:
a review. Energy Conversion and Management, 43(8), pp. 1027-1042.
Ahmadi, R, and Hosseini, S. M. (2018). Numerical investigation on
adding/substituting hydrogen in the CDC and RCCI combustion in a heavy

duty engine. Applied Energy, 213, pp. 450-468.

Akihama, K., Takatori, Y., Inagaki, K., Sasaki, S, and Dean, A. M. (2001).
Mechanism of the smokeless rich diesel combustion by reducing temperature
(No. 0148-7191): SAE technical papero. Document Number)

Alkidas, A. C. (2007). Combustion advancements in gasoline engines. Energy
Conversion and Management, 48(11), pp. 2751-2761.

Amjad, A, Saray, R. K., Mahmoudi, S., and Rahimi, A. (2011). Availability analysis
of n-heptane and natural gas blends combustion in HCCI engines. Energy,
36(12), pp. 6900-6909.

Aroonsrisopon, T., Foster, D. E., Morikawa, T., and lida, M. (2002). Comparison of
HCCI Operating Ranges for Combinations of Intake Temperature, Engine
Speed and Fuel Composition.

Aroonsrisopon, T., Werner, P., Waldman, J. O., Sohm, V., Foster, D. E., Morikawa,
T. (2004). Expanding the HCCI Operation With the Charge Stratification.

Atmanl, A, Ileri, E., and Yiiksel, B. (2014). Experimental investigation of engine
performance and exhaust emissions of a diesel engine fueled with diesel-n-
butanol-vegetable oil blends. Energy Conversion and Management, 81, pp.
312-321.

Atmanli, A, Yiiksel, B., Ileri, E., and Karaoglan, A. D. (2015). Response surface
methodology based optimization of diesel-n-butanol—cotton oil ternary blend
ratios to improve engine performance and exhaust emission characteristics.
Energy Conversion and Management, 90, pp. 383-394.

Avl Fire ® Version 2014 Users Guide. (2014).

Bai, C., and Gosman, A. D. (1995). Development of Methodology for Spray
Impingement Simulation. SAE Technical Paper, pp. 950283,

Beale, J. C,, and Reitz, R. D. (1999). Modeling spray atomization with the Kelvin-
Helmholtz/Rayleigh-Taylor hybrid model. Atomization and sprays, 9(6).

Benajes, J., Garcia, A., Monsalve-Serrano, J., and Boronat, V. (2017a). Achieving
clean and efficient engine operation up to full load by combining optimized
RCCI and dual-fuel diesel-gasoline combustion strategies. Energy conversion
and management, 136, pp. 142-151.

Benajes, J., Garcia, A., Monsalve-Serrano, J., and Boronat, V. (2017b). An
investigation on the particulate number and size distributions over the whole
engine map from an optimized combustion strategy combining RCCI and dual -
fuel diesel-gasoline. Energy Conversion and Management, 140, pp. 98-108.

Benajes, J., Garcia, A., Monsalve-Serrano, J., and Villalta, D. (2018). Benefits of E85
versus gasoline as low reactivity fuel for an automotive diesel engine operating
in reactivity controlled compression ignition combustion mode. Energy
Conversion and Management, 159, pp. 85-95.

2

209



Benajes, J., Molina, S., Garcia, A., and Monsalve-Serrano, J. (2015). Effects of low
reactivity fuel characteristics and blending ratio on low load RCCI (reactivity
controlled compression ignition) performance and emissions in a heavy-duty
diesel engine. Energy, 90, pp. 1261-1271.

Benson, G., Fletcher, E. A, Murphy, T. E., and Scherrer, H. C. (1983). Knock
(Detonation) Control by Engine Combustion Chamber Shape.

Bessonette, P. W., Schleyer, C. H., Duffy, K. P., Hardy, W. L., and Liechty, M. P.
(2007). Effects of Fuel Property Changes on Heavy-Duty HCCI Combustion.

Brunt, M. F. J., and Emtage, A. L. (1996). Evaluation of IMEP Routines and Analysis
Errors. SAE Transactions, 105, pp. 749-763.

Brunt, M. F. J., and Pond, C. R. (1997). Evaluation of Techniques for Absolute
Cylinder Pressure Correction.

Caton, J. A. (2012). The thermodynamic characteristics of high efficiency, internal-
combustion engines. Energy Conversion and Management, 58, pp. 84-93.

Chen, Z., Wu, Z., Liu, J., and Lee, C. (2014). Combustion and emissions
characteristics of high n-butanol/diesel ratio blend in a heavy-duty diesel
engine and EGR impact. Energy conversion and management, 78, pp. 787-795.

Cinar, C., Can, O., Sahin, F., and Yucesu, H. S. (2010). Effects of premixed diethyl
ether (DEE) on combustion and exhaust emissions in a HCCI-DI diesel engine.
Applied Thermal Engineering, 30(4), pp. 360-365.

Cuttler, D. H,, and Girgis, N. S. (1988). Photography of Combustion During Knocking
Cycles in Disc and Compact Chambers.

Dahl, D., Andersson, M., Berntsson, A., Denbratt, 1., and Koopmans, L. (2009).
Reducing Pressure Fluctuations at High Loads by Means of Charge
Stratification in HCCI Combustion with Negative Valve Overlap.

Dec, J. E. (1997). A Conceptual Model of DI Diesel Combustion Based on Laser-Sheet
Imaging*.

Dec, J. E. (2009). Advanced compression-ignition engines—understanding the in-
cylinder processes. Proceedings of the combustion institute, 32(2), pp. 2727-
2742,

Dec, J. E., and Hwang, W. (2009). Characterizing the Development of Thermal
Stratification in an HCCI Engine Using Planar-Imaging Thermometry. SAE
Int. J. Engines, 2(1), pp. 421-438.

Dec, J. E, Hwang, W., and Sjoberg, M. (2006). An Investigation of Thermal
Stratification in HCCI Engines Using Chemiluminescence Imaging.

Dec, J. E., Yang, Y., and Dronniou, N. (2011). Boosted HCCI - Controlling Pressure-
Rise Rates for Performance Improvements using Partial Fuel Stratification
with Conventional Gasoline. SAE Int. J. Engines, 4(1), pp. 1169-1189.

Dempsey, A. B., Walker, N. R, Gingrich, E., and Reitz, R. D. (2014). Comparison of
Low Temperature Combustion Strategies for Advanced Compression Ignition
Engines with a Focus on Controllability. Combustion Science and Technology,
186(2), pp. 210-241.

Dhole, A. E., Yarasu, R. B., Lata, D. B., and Priyam, A. (2014). Effect on performance
and emissions of a dual fuel diesel engine using hydrogen and producer gas as
secondary fuels. International Journal of Hydrogen Energy, 39(15), pp. 8087-
8097.

Dukowicz, J. K. (1979). Quasi-steady droplet phase change in the presence of
convection: Los Alamos Scientific Lab., NM (USA)o. Document Number)

Dukowicz, J. K. (1980). A particle-fluid numerical model for liquid sprays. Journal of
Computational Physics, 35(2), pp. 229-253.

210



Eastwood, P. (2010). 14 - Exhaust gas aftertreatment for light-duty diesel engines. In
H. Zhao (Ed.), Advanced Direct Injection Combustion Engine Technologies
and Development (Vol. 2, pp. 562-594): Woodhead Publishing.

Edwards, K. D., Wagner, R. M., Briggs, T., and Theiss, T. J. (2011). Defining engine
efficiency limits. Paper presented at the 17th DEER Conference, Detroit, MI,
October, 3-6.

EIA. (2013). US Energy Information Agency, International Energy Outlook.

Flowers, D. L., Aceves, S. M, and Frias, J. M. (2007). Improving Ethanol Life Cycle
Energy Efficiency by Direct Utilization of Wet Ethanol in HCCI Engines.

Gu, X, Li, G, Jiang, X, Huang, Z., and Lee, C.-f. (2013). Experimental study on the
performance of and emissions from a low-speed light-duty diesel engine fueled
with n-butanol-diesel and isobutanol—diesel blends. Proceedings of the
Institution of Mechanical Engineers, Part D: Journal of Automobile
Engineering, 227(2), pp. 261-271.

Guo, H,, Neill, W. S., and Liko, B. (2015). An Experimental Investigation on the
Combustion and Emissions Performance of a Natural Gas—Diesel Dual Fuel
Engine at Low and Medium Loads. Paper presented at the ASME 2015 Internal
Combustion Engine Division Fall Technical Conference, VOO1T003A005-
VOO1TO03A005.

Haghgooie, M. (1990). Effects of Fuel Octane Number and Inlet Air Temperature on
Knock Characteristics of a Single Cylinder Engine.

Han, X, Zheng, M., and Wang, J. (2013). Fuel suitability for low temperature
combustion in compression ignition engines. Fuel, 109, pp. 336-349.

Han, Z., and Reitz, R. D. (1995). Turbulence modeling of internal combustion engines
using RNG «-¢ models. Combustion science and technology, 106(4-6), pp.
267-295.

Hanson, R. M., Kokjohn, S. L., Splitter, D. A., and Reitz, R. D. (2010). An
Experimental Investigation of Fuel Reactivity Controlled PCCI Combustion in
a Heavy-Duty Engine. SAE Int. J. Engines, 3(1), pp. 700-716.

Hayes, T. K., Savage, L. D., and Sorenson, S. C. (1986). Cylinder Pressure Data
Acquisition and Heat Release Analysis on a Personal Computer.

Heywood, J. Internal Combustion Engines Fundamentals, McGraw-Hill, Inc., St.
Louis, 1988.

Heywood, J. (1988a). Internal Combustion Engine Fundamentals: McGraw-Hill
Education.

Heywood, J. B. (1988b). Internal combustion engine fundamentals.

Hosseini, V., Neill, W. S., and Chippior, W. L. (2009). Influence of engine speed on
HCCI combustion characteristics using dual-stage autoignition fuels (No.
0148-7191): SAE Technical Papero. Document Number)

Hwang, W, Dec, J. E., and Sjoberg, M. (2007). Fuel Stratification for Low-Load
HCCI Combustion: Performance & Fuel-PLIF Measurements.

Ibrahim, A. (2016). Investigating the effect of using diethyl ether as a fuel additive on
diesel engine performance and combustion. Applied Thermal Engineering,
107, pp. 853-862.

lijima, A., Tsutsumi, Y., Yoshida, K., and Shoji, H. (2011). Spectroscopic Study of
Two-Stage High Temperature Heat Release Behavior in a Supercharged HCCI
Engine using Blended Fuels (No. 0148-7191): SAE Technical Papero.
Document Number)

Ikeda, H., lida, N.,, Kuzuyama, H.,, Umehara, T., and Fuyuto, T. (2014). An
investigation of controlling two-peak heat release rate for combustion noise

211



reduction in split-injection PCCI engine using numerical calculation (No.
0148-7191): SAE Technical Papero. Document Number)

Inagaki, K., Fuyuto, T., Nishikawa, K., Nakakita, K., and Sakata, 1. (2006). Dual-Fuel
PCI Combustion Controlled by In-Cylinder Stratification of Ignitability.

Ismail, S., and Mehta, P. S. (2012). Second-law analysis of fuel-air mixing and
combustion subprocesses in a heterogeneous charge engine. Proceedings of the
Institution of Mechanical Engineers, Part D: Journal of Automobile
Engineering, 226(6), pp. 815-827.

Jafarmadar, S. (2014). Exergy analysis of hydrogen/diesel combustion in a dual fuel
engine using three-dimensional model. International Journal of Hydrogen
Energy, 39(17), pp. 9505-9514.

Jafarmadar, S. (2015a). Multi-dimensional modelling of the effect of the diesel fuel
quantity on the exergy terms in an engine fuelled with a mixture of diesel and
natural gas. Proceedings of the Institution of Mechanical Engineers, Part D:
Journal of Automobile Engineering, pp. 0954407015586699.

Jafarmadar, S., and Nemati, P. (2016). Exergy analysis of diesel/biodiesel combustion
in a homogenous charge compression ignition (HCCI) engine using three-
dimensional model. Renewable energy, 99, pp. 514-523.

Jafarmadar, S., and Nemati, P. (2017a). Analysis of Exhaust Gas Recirculation (EGR)
effects on exergy terms in an engine operating with diesel oil and hydrogen.
Energy, 126, pp. 746-755.

Jafarmadar, S., and Nemati, P. (2017b). Multidimensional modeling of the effect of
exhaust gas recirculation on exergy terms in a homogenous charge
compression ignition engine fueled by diesel/biodiesel. Journal of Cleaner
Production.

Jafarmadar, S., Nemati, P., and Khodaie, R. (2015b). Multidimensional modeling of
the effect of Exhaust Gas Recirculation (EGR) on exergy terms in an HCCI
engine fueled with a mixture of natural gas and diesel. Energy conversion and
management, 105, pp. 498-508.

Jie, L., Shenghua, L., Yi, L., Yanju, W., Guangle, L., and Zan, Z. (2010). Regulated
and Nonregulated Emissions from a Dimethyl Ether Powered Compression
Ignition Engine. Energy & Fuels, 24(4), pp. 2465-2469.

Kalghatgi, G. T. (2005). Auto-Ignition Quality of Practical Fuels and Implications for
Fuel Requirements of Future SI and HCCI Engines.

Kalghatgi, G. T., Risberg, P., and Angstrom, H.-E. (2006). Advantages of Fuels with
High Resistance to Auto-ignition in Late-injection, Low-temperature,
Compression Ignition Combustion.

Kalghatgi, G. T., Risberg, P., and Angstrom, H.-E. (2007). Partially Pre-Mixed Auto-
Ignition of Gasoline to Attain Low Smoke and Low NOx at High Load in a
Compression Ignition Engine and Comparison with a Diesel Fuel.

Kamnis, S., and Gu, S. (2006). 3-D modelling of kerosene-fuelled HVOF thermal
spray gun. Chemical Engineering Science, 61(16), pp. 5427-5439.

Kee, R. J., Rupley, F. M., Meeks, E., and Miller, J. A. (1996). CHEMKIN-III: A
FORTRAN chemical kinetics package for the analysis of gas-phase chemical
and plasma kinetics. Sandia national laboratories report SAND96-8216.

Kee, R. J., Rupley, F. M., and Miller, J. A. (1989). Chemkin-1I: A Fortran chemical
kinetics package for the analysis of gas-phase chemical kinetics: Sandia
National Labs., Livermore, CA (USA)o. Document Number)

Khatamnejad, H., Khalilarya, S., Jatarmadar, S., Mirsalim, M., and Dahodwala, M.
(2017). Influence of Blend Ratio and Injection Parameters on Combustion and

212



Emissions Characteristics of Natural Gas-Diesel RCCI Engine (No. 0148-
7191): SAE Technical Papero. Document Number)

Kimura, S., Aoki, O, Kitahara, Y., and Aiyoshizawa, E. (2001). Ultra-clean
combustion technology combining a low-temperature and premixed
combustion concept for meeting future emission standards (No. 0148-7191):
SAE Technical Papero. Document Number)

Kitamura, T., and Ito, T. (2010). Mixing-controlled, low temperature diesel
combustion with pressure modulated multiple-injection for HSDI diesel
engine. SAE International Journal of Engines, 3(2010-01-0609), pp. 461-478.

Kokjohn, S., Hanson, R., Splitter, D., and Reitz, R. (2011a). Fuel reactivity controlled
compression ignition (RCCI): a pathway to controlled high-efficiency clean
combustion. International Journal of Engine Research, 12(3), pp. 209-226.

Kokjohn, S. L. (Artist). (2012). Reactivity controlled compression ignition (RCCI)
combustion

Kokjohn, S. L., Hanson, R. M., Splitter, D. A_, and Reitz, R. D. (2011b). Fuel reactivity
controlled compression ignition (RCCI): a pathway to controlled high-
efficiency clean combustion. International Journal of Engine Research, 12(3),
pp. 209-226.

Kose, H., and Ciniviz, M. (2013). An experimental investigation of effect on diesel
engine performance and exhaust emissions of addition at dual fuel mode of
hydrogen. Fuel Processing Technology, 114(0), pp. 26-34.

Krasselt, J., Foster, D. E., Ghandhi, J., Herold, R., Reuss, D., and Najt, P. (2009).
Investigations into the Effects of Thermal and Compositional Stratification on
HCCI Combustion — Part I: Metal Engine Results.

Kumar, B. R,, and Saravanan, S. (2015). Effect of iso-butanol addition to diesel fuel
on performance and emissions of a DI diesel engine with exhaust gas
recirculation. Proceedings of the Institution of Mechanical Engineers, Part A:
Journal of Power and Energy, pp. 0957650915617107.

Kumar, B. R., and Saravanan, S. (2016). Use of higher alcohol biofuels in diesel
engines: A review. Renewable and Sustainable Energy Reviews, 60, pp. 84-
115.

Lee, J., Chu, S, Min, K, Kim, M, Jung, H., Kim, H. (2017). Classification of diesel
and gasoline dual-fuel combustion modes by the analysis of heat release rate
shapes in a compression ignition engine. Fuel, 209, pp. 587-597.

Li, J., Ling, X, Liu, D, Yang, W., and Zhou, D. (2018). Numerical study on double
injection techniques in a gasoline and biodiesel fueled RCCI (reactivity
controlled compression ignition) engine. Applied Energy, 211, pp. 382-392.

Li, J., Yang, W., and Zhou, D. (2016a). Modeling study on the effect of piston bowl
geometries in a gasoline/biodiesel fueled RCCI engine at high speed. Energy
Conversion and Management, 112, pp. 359-368.

T., Suzuki, M., and Ogawa, H. (2009). Characteristics of smokeless low
temperature diesel combustion in various fuel-air mixing and expansion of
operating load range (No. 0148-7191): SAE Technical Papero. Document
Number)

Li, Y., Jia, M, Chang, Y., Kokjohn, S. L., and Reitz, R. D. (2016b). Thermodynamic
energy and exergy analysis of three different engine combustion regimes.
Applied Energy, 180, pp. 849-858.

Li, Y, Jia, M, Chang, Y., Liu, Y., Xie, M., Wang, T. (2014). Parametric study and
optimization of a RCCI (reactivity controlled compression ignition) engine
fueled with methanol and diesel. Energy, 65(0), pp. 319-332.

Li

2

213



Li, Y, Jia, M, Liu, Y., and Xie, M. (2013). Numerical study on the combustion and
emission characteristics of a methanol/diesel reactivity controlled compression
ignition (RCCI) engine. Applied energy, 106, pp. 184-197.

Li, Y, Li, H., Guo, H., Li, Y, and Yao, M. (2017). A numerical investigation on
methane combustion and emissions from a natural gas-diesel dual fuel engine
using CFD model. Applied Energy, 205, pp. 153-162.

Lim, J. H., Walker, N. R., Kokjohn, S., and Reitz, R. D. (2014). High Speed Dual-Fuel
RCCI Combustion for High Power Qutput.

Liu, H,, Bi, X., Huo, M, Lee, C.-f F., and Yao, M. (2012a). Soot emissions of various
oxygenated biofuels in conventional diesel combustion and low-temperature
combustion conditions. Energy & Fuels, 26(3), pp. 1900-1911.

Liu, H, Lee, C.-f. F., Huo, M., and Yao, M. (2011). Combustion characteristics and
soot distributions of neat butanol and neat soybean biodiesel. Energy & fuels,
25(7), pp. 3192-3203.

Liu, H., Yao, M., Zhang, B, and Zheng, Z. (2008). Effects of Inlet Pressure and Octane
Numbers on Combustion and Emissions of a Homogeneous Charge
Compression Ignition (HCCI) Engine. Energy & Fuels, 22(4), pp. 2207-2215.

Liu, J,, Yang, F., Wang, H., and Ouyang, M. (2012b). Numerical study of hydrogen
addition to DME/CH4 dual fuel RCCI engine. International Journal of
Hydrogen Energy, 37(10), pp. 8688-8697.

Liu, Y., Tao, F., Foster, D. E., and Reitz, R. D. (2005). Application of A Multiple-Step
Phenomenological Soot Model to HSDI Diesel Multiple Injection Modeling.
SAE Technical Paper, 2005-01-09.

Lu, X, Shen, Y., Zhang, Y., Zhou, X, Ji, L., Yang, Z. (2011). Controlled three-stage
heat release of stratified charge compression ignition (SCCI) combustion with
a two-stage primary reference fuel supply. Fuel, 90(5), pp. 2026-2038.

Marriott, C. D, Kong, S.-C., and Reitz, R. D. (2002). Investigation of Hydrocarbon
Emissions from a Direct Injection-Gasoline Premixed Charge Compression
Ignited Engine.

Marriott, C. D., and Reitz, R. D. (2002). Experimental Investigation of Direct
Injection-Gasoline for Premixed Compression Ignited Combustion Phasing
Control.

Martin, G. C., Mueller, C. J., Milam, D. M., Radovanovic, M. S., and Gehrke, C. R.
(2008). Early Direct-Injection, Low-Temperature Combustion of Diesel Fuel
in an Optical Engine Utilizing a 15-Hole, Dual-Row, Narrow-Included-Angle
Nozzle. SAE Int. J. Engines, 1(1), pp. 1057-1082.

Merola, S., Tornatore, C., lannuzzi, S., Marchitto, L., and Valentino, G. (2014).
Combustion process investigation in a high speed diesel engine fuelled with n-
butanol diesel blend by conventional methods and optical diagnostics.
Renewable energy, 64, pp. 225-237.

Mohanan, P., Kapilan, N., and Reddy, R. (2003). Effect of diethyl ether on the
performance and emission of a 4-S Di diesel engine (No. 0148-7191): SAE
Technical Papero. Document Number)

Mohebbi, M., Reyhanian, M., Ghofrani, 1., Aziz, A. A., and Hosseini, V. (2017).
Availability analysis on combustion of n-heptane and isooctane blends in a
reactivity controlled compression ignition engine. Proceedings of the
Institution of Mechanical Engineers, Part D: Journal of Automobile
Engineering, pp. 0954407017731167.

Moran, M. J. (1982). Availability analysis: a guide to efficient energy use.

214



Musculus, M. P. B, Miles, P. C., and Pickett, L. M. (2013). Conceptual models for
partially premixed low-temperature diesel combustion. Progress in Energy and
Combustion Science, 39(2-3), pp. 246-283.

Najt, P. M., and Foster, D. E. (1983). Compression-Ignited Homogeneous Charge
Combustion.

No, S, Gu, J., Moon, H,, Lee, C., and Jo, Y. (1996). An Introduction to Combustion
Concepts and Applications: McGraw-Hill Korea.

Noehre, C., Andersson, M., Johansson, B., and Hultqvist, A. (2000). Characterization
of Partially Premixed Combustion.

Nordin, P. (2001). Complex chemistry modeling of diesel spray combustion: Chalmers
University of Technology.

ORourke, P. J. (1989). Statistical properties and numerical implementation of a model
for droplet dispersion in a turbulent gas. Journal of Computational Physics, 83,
pp. 345-360.

ORourke, P. J., and Amsden, A. (2000). A spray/wall interaction submodel for the
KIVA-3 wall film model (No. 0148-7191): SAE Technical Papero. Document
Number)

Onishi, S, Jo, S. H, Shoda, K, Jo, P. D, and Kato, S. (1979). Active Thermo-
Atmosphere Combustion (ATAC) - A New Combustion Process for Internal
Combustion Engines.

Opat, R., Ra, Y., Gonzalez D, M. A, Krieger, R, Reitz, R. D, Foster, D. E. (2007).
Investigation of Mixing and Temperature Effects on HC/CO Emissions for
Highly Dilute Low Temperature Combustion in a Light Duty Diesel Engine.

Park, S. H., and Lee, C. S. (2014). Applicability of dimethyl ether (DME) in a
compression ignition engine as an alternative fuel. Energy Conversion and
Management, 86, pp. 848-863.

Park, S. H., Shin, D., and Park, J. (2016). Effect of ethanol fraction on the combustion
and emission characteristics of a dimethyl ether-ethanol dual-fuel reactivity
controlled compression ignition engine. Applied Energy, 182, pp. 243-252.

Park, S. H., and Yoon, S. H. (2016). Effect of dual-fuel combustion strategies on
combustion and emission characteristics in reactivity controlled compression
ignition (RCCI) engine. Fuel, 181, pp. 310-318.

Patil, K. R., and Thipse, S. S. (2015). Experimental investigation of CI engine
combustion, performance and emissions in DEE—kerosene—diesel blends of
high DEE concentration. Energy Conversion and Management, 89, pp. 396-
408.

Paul, A., Bose, P. K., Panua, R, and Debroy, D. (2015). Study of performance and
emission characteristics of a single cylinder CI engine using diethyl ether and
ethanol blends. Journal of the energy institute, 88(1), pp. 1-10.

Pedrozo, V. B., May, 1., Dalla Nora, M., Cairns, A., and Zhao, H. (2016). Experimental
analysis of ethanol dual-fuel combustion in a heavy-duty diesel engine: An
optimisation at low load. Applied Energy, 165, pp. 166-182.

Polat, S. (2016). An experimental study on combustion, engine performance and
exhaust emissions in a HCCI engine fuelled with diethyl ether—ethanol fuel
blends. Fuel Processing Technology, 143, pp. 140-150.

Prikhodko, V., Curran, S, Barone, T., Lewis, S., Storey, J., Cho, K. Diesel Oxidation
Catalyst Control of Hydrocarbon Aerosols From Reactivity

Controlled Compression Ignition Combustion, Paper No. IMECE2011-64147, pp.
273-278; 6 pages doi:10.1115/IMECE2011-6414

215



Prikhodko, V. Y., Curran, S. J,, Barone, T. L., Lewis, S. A, Storey, J. M., Cho, K.
(2010). Emission characteristics of a diesel engine operating with in-cylinder
gasoline and diesel fuel blending. SAE International Journal of Fuels and
Lubricants, 3, pp. 946-955.

Puzinauskas, P. V. (1992). Examination of Methods Used to Characterize Engine
Knock.

Qian, Y., Ouyang, L., Wang, X., Zhu, L., and Lu, X. (2015a). Experimental studies on
combustion and emissions of RCCI fueled with n-heptane/alcohols fuels. Fuel,
162, pp. 239-250.

Qian, Y., Wang, X., Zhu, L., and Lu, X. (2015b). Experimental studies on combustion
and emissions of RCCI (reactivity controlled compression ignition) with
gasoline/n-heptane and ethanol/n-heptane as fuels. Energy, 88, pp. 584-594.

Ra, Y., and Reitz, R. D. (2011). A combustion model for IC engine combustion
simulations with multi-component fuels. Combustion and Flame, 158(1), pp.
69-90.

Rakopoulos, C., and Kyritsis, D. (2001). Comparative second-law analysis of internal
combustion engine operation for methane, methanol, and dodecane fuels.
Energy, 26(7), pp. 705-722.

Rakopoulos, C., Michos, C., and Giakoumis, E. (2008). Availability analysis of a
syngas fueled spark ignition engine using a multi-zone combustion model.
Energy, 33(9), pp. 1378-1398.

Rakopoulos, D., Rakopoulos, C., Hountalas, D., Kakaras, E., Giakoumis, E., and
Papagiannakis, R. (2010). Investigation of the performance and emissions of
bus engine operating on butanol/diesel fuel blends. Fuel, §9(10), pp. 2781-
2790.

Rakopoulos, D. C., Rakopoulos, C. D., Giakoumis, E. G., Papagiannakis, R. G., and
Kyritsis, D. C. (2014). Influence of properties of various common bio-fuels on
the combustion and emission characteristics of high-speed DI (direct injection)
diesel engine: Vegetable oil, bio-diesel, ethanol, n-butanol, diethyl ether.
Energy, 73, pp. 354-366.

Ranjan, A, Khanna, S., and Moholkar, V. (2013). Feasibility of rice straw as alternate
substrate for biobutanol production. Applied Energy, 103, pp. 32-38.

Rassweiler, G. M., and Withrow, L. (1938). Motion Pictures of Engine Flames
Correlated with Pressure Cards.

Raut, A, Irdmousa, B., and Shahbakhti, M. (2018). Dynamic modeling and model
predictive control of an RCCI engine. Control Engineering Practice, 81, pp.
129-144.

Reitz, R. D, Kong, S. C., and Sun, Y. (2007). Modeling diesel spray flame liftoff,
sooting tendency, and NOx emissions using detailed chemistry with
phenomenological soot model. Journal of Engineering for Gas Turbines and
Power-Transactions of the Asme, 129, pp. 245-251.

Reyhanian, M., and Hosseini, V. (2018). Various effects of reformer gas enrichment
on natural-gas, iso-octane and normal-heptane HCCI combustion using
artificial inert species method. Energy Conversion and Management, 159, pp.
7-19.

Ricart, L. M., Reltz, R. D., and Dec, J. E. (2000). Comparisons of diesel spray liquid
penetration and vapor fuel distributions with in-cylinder optical measurements.
Journal of Engineering for gas turbines and power, 122(4), pp. 588-595.

216



Ryskamp, R., Thompson, G., Carder, D., and Nuszkowski, J. (2017). The Influence of
High Reactivity Fuel Properties on Reactivity Controlled Compression
Ignition Combustion.

8ahin, Z., Durgun, O., and Aksu, O. N. (2015). Experimental investigation of n-
butanol/diesel fuel blends and n-butanol fumigation-evaluation of engine
performance, exhaust emissions, heat release and flammability analysis.
Energy Conversion and Management, 103, pp. 778-789.

Shibata, G., and Urushihara, T. (2008). Dual phase high temperature heat release
combustion. SAE International Journal of Engines, 1(2008-01-0007), pp. 1-
12.

Shibata, G., and Urushihara, T. (2009). Realization of dual phase high temperature
heat release combustion of base gasoline blends from oil refineries and a study
of HCCI combustion processes. SAE International Journal o fEngines, 2(2009-
01-0298), pp. 145-163.

Siwale, L., Kristof, L., Adam, T., Bereczky, A., Mbarawa, M., Penninger, A. (2013).
Combustion and emission characteristics of n-butanol/diesel fuel blend in a
turbo-charged compression ignition engine. Fuel, 107, pp. 409-418.

Sjoberg, M., and Dec, J E. (2005). Effects of Engine Speed, Fueling Rate, and
Combustion Phasing on the Thermal Stratification Required to Limit HCCI
Knocking Intensity.

Smith, G. P., Golden, D. M., Frenklach, M., Moriarty, N. W., Eiteneer, B., Goldenberg,
M. (2011). GRI-Mech 3.0, 1999. URLhttp://www. me. berkeley. edu/gri_mech.

Soloiu, V., Duggan, M., Harp, S., Vlcek, B., and Williams, D. (2013). PFI (port fuel
injection) of n-butanol and direct injection of biodiesel to attain LTC (low-
temperature combustion) for low-emissions idling in a compression engine.
Energy, 52, pp. 143-154.

Splitter, D., Hanson, R., Kokjohn, S., and Reitz, R. D. (2011). Reactivity controlled
compression ignition (RCCI) heavy-duty engine operation at mid-and high-
loads with conventional and alternativefuels (No. 0148-7191): SAE Technical
Papero. Document Number)

Splitter, D. A., and Reitz, R. D. (2014). Fuel reactivity effects on the efficiency and
operational window of dual-fuel compression ignition engines. Fuel, 118(0),
pp. 163-175.

Srirangan, K., Akawi, L., Moo-Young, M., and Chou, C. P. (2012). Towards
sustainable production of clean energy carriers from biomass resources.
Applied Energy, 100, pp. 172-186.

Sudheesh, K., and Mallikarjuna, J. (2010). Diethyl ether as an ignition improver for
biogas homogeneous charge compression ignition (HCCI) operation-An
experimental investigation. Energy, 35(9), pp. 3614-3622.

Sun, H., Yan, F,, Yu, H., and Su, W. (2015). Analysis of exergy loss of gasoline
surrogate combustion process based on detailed chemical kinetics. Applied
Energy, 152, pp. 11-19.

Taghavifar, H., Khalilarya, S., Mirhasani, S., and Jafarmadar, S. (2014). Numerical
energetic and exergetic analysis of CI diesel engine performance for different
fuels of hydrogen, dimethyl ether, and diesel under various engine speeds.
International Journal o fHydrogen Energy, 39(17), pp. 9515-9526.

Tao, F., Golovitchev, V. ., and Chomiak, J. (2004). A phenomenological model for
the prediction of soot formation in diesel spray combustion. Combustion and
Flame, 136(3), pp. 270-282.

Thring, R. H. (1989). Homogeneous-Charge Compression-Ignition (HCCI) Engines.

217


http://www/

Tilman, D., Socolow, R., Foley, J. A., Hill, J., Larson, E., Lynd, L. (2009). Beneficial
biofuels—the food, energy, and environment trilemma. Science, 325(5938),
pp. 270-271.

Turns, S. (2012). An Introduction to Combustion: Concepts and Applications.

Valentino, G., Corcione, F. E., Tannuzzi, S. E., and Serra, S. (2012). Experimental
study on performance and emissions of a high speed diesel engine fuelled with
n-butanol diesel blends under premixed low temperature combustion. Fuel,
92(1), pp. 295-307.

Van Gerpen, J., and Shapiro, H. (1990). Second-law analysis of diesel engine
combustion. Journal of engineering for gas turbines and power, 112(1), pp.
129-137.

Venu, H., and Madhavan, V. (2017). Influence of diethyl ether (DEE) addition in
ethanol-biodiesel-diesel (EBD) and methanol-biodiesel-diesel (MBD) blends
in a diesel engine. Fuel, 189, pp. 377-390.

Voshtani, S., Reyhanian, M., Ehteram, M., and Hosseini, V. (2014). Investigating
various effects of reformer gas enrichment on a natural gas-fueled HCCI
combustion engine. international journal of hydrogen energy, 39(34), pp.
19799-19809.

Wang, H., Tong, L., Zheng, Z., and Yao, M. (2017). Experimental Study on High-
Load Extension of Gasoline/PODE Dual-Fuel RCCI Operation Using Late
Intake Valve Closing. SAE Int. J. Engines, 10(4), pp. 1482-1490.

Wang, H., Yao, M., and Reitz, R. D. (2013). Development of a reduced primary
reference fuel mechanism for internal combustion engine combustion
simulations. Energy and Fuels, 27, pp. 7843-7853.

Wang, H., Zhao, X, Tong, L., and Yao, M. (2018). The effects of DI fuel properties
on the combustion and emissions characteristics of RCCI combustion. Fuel,
227, pp. 457-468.

Wang, H., Zheng, Z., Liu, H., and Yao, M. (2015). Combustion Mode Design with
High Efficiency and Low Emissions Controlled by Mixtures Stratification and
Fuel Reactivity. Frontiers in Mechanical Engineering, 1(8).

Wei, H, Zhu, T., Shu, G, Tan, L., and Wang, Y. (2012). Gasoline engine exhaust gas
recirculation—a review. Applied energy, 99, pp. 534-544.

Woschni, G. (1968). A universally applicable equation for the instantaneous heat
transfer coefficient in the internal combustion engine. SAE transactions, pp.
3065-3083.

Yao, M., Zheng, Z., and Liu, H. (2009). Progress and recent trends in homogeneous
charge compression ignition (HCCI) engines. Progress in Energy and
Combustion Science, 35(5), pp. 398-437.

Yao, M., Zheng, Z., Zhang, B., and Chen, Z. (2004). The Effect of PRF Fuel Octane
Number on HCCI Operation.

Yousefi, A., Birouk, M., and Guo, H. (2017). An experimental and numerical study of
the effect of diesel injection timing on natural gas/diesel dual-fuel combustion
at low load. Fuel, 203, pp. 642-657.

Yu, S, Gao, T, Wang, M, Li, L., and Zheng, M. (2017). Ignition control for liquid
dual-fuel combustion in compression ignition engines. Fuel, 197, pp. 583-595.

Zehni, A, Saray, R. K., and Poorghasemi, K. (2017). Numerical comparison of PCCI
combustion and emission of diesel and biodiesel fuels at low load conditions
using 3D-CFD models coupled with chemical kinetics. Applied Thermal
Engineering, 110, pp. 1483-1499.

218



Zhang, Y., Ghandhi, J., and Rothamer, D. (2014). Comparison of particulate size
distributions from advanced and conventional combustion-part I: CDC, HCCI,
and RCCI. SAE International Journal of Engines, 7(2014-01-1296), pp. 820-
834,

Zheng, M., Reader, G. T., and Hawley, J. G. (2004a). Diesel engine exhaust gas
recirculation—a review on advanced and novel concepts. Energy conversion
and management, 45(6), pp. 883-900.

Zheng, 7., Xia, M, Liu, H,, Wang, X, and Yao, M. (2018). Experimental study on
combustion and emissions of dual fuel RCCI mode fueled with biodiesel/n-
butanol, biodiesel/2, 5-dimethylfuran and biodiesel/ethanol. Energy, 148, pp.
824-838.

Zheng, Z., Yao, M., Chen, Z., and Zhang, B. (2004b). Experimental Study on HCCI
Combustion of Dimethyl Ether(DME)/Methanol Dual Fuel.

219



LIST OF PUBLICATIONS

Journal with Impact Factor:

Mohebbi, M., Abdul Aziz, A., Hosseini, V., Ramzannezhad, M., and Shafaghat, R.
(2017a) ‘Evaluation of the main operating parameters of a homogeneous
charge compression ignition engine for performance optimization’,
Proceedings of the Institution of Mechanical Engineers, Part D: Journal of
Automobile Engineering, 231(8), 1001-1021. (Q3, SJR= 0.73,IF=1.414))

Mohebbi, M., Aziz, A. A., Hamidi, A., Hajialimohammadi, A., and Hosseini, V.
(2017b) ‘Modeling of pressure line behavior of a common rail diesel engine
due to injection and fuel variation’, Journal of the Brazilian Society of
Mechanical Sciences and Engineering, 39(3), 661-669. (Q3, SJR=
0.36,IF=1.627)

Mohebbi, M., Reyhanian, M., Ghofrani, 1., Aziz, A. A., and Hosseini, V. (2017¢)
‘Availability analysis on combustion of n-heptane and isooctane blends in a
reactivity controlled compression ignition engine’, Proceedings of the
Institution of Mechanical Engineers, Part D: Journal of Automobile
Engineering, 232(11), 1501-1515. (Q3, SJR= 0.73,IF=1.414))

Mohebbi, M., Reyhanian, M., Hosseini, V., Muhamad Said, M. F., and Aziz, A. A.
(2018a) ‘Performance and emissions of a reactivity controlled light-duty diesel
engine fueled with n-butanol-diesel and gasoline’, Applied Thermal
Engineering, 134, 214-228. (Q1, SJIR= 1.5, IF=3.771))

Mohebbi, M., Reyhanian, M., Hosseini, V., Said, M. F. M, and Aziz, A. A. (2018b)
‘The effect of diethyl ether addition on performance and emission of a
reactivity controlled compression ignition engine fueled with ethanol and
diesel’, Energy Conversion and Management, 174, 779-792. (Q1, SJR=2.54),
1F=6.377)

265





