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Abstract. In this experiment, combinations of tire oil, plastic oil, pongamia biodiesel, and jatropha biodiesel were 

used. These fuels were injected at low pressure near the intake port. The engine was operated in conventional and 

homogenous charge compression ignition (HCCI) modes. In the HCCI mode of operation, a steady flow of 3 litres 

per minute (lpm) of natural gas was injected together with the air. The different combinations and different blends 

used in this experimental were pongamia biodiesel (PO) 50% + tire pyrolysis oil (TP) 50% (PO50TP50), Mahua 

biodiesel (MA) 50% + tire pyrolysis oil 50% (MA50TP50), Pongamia biodiesel 50% + plastic pyrolysis oil (PP) 

(PO50PP50), Mahua biodiesel 50% + plastic pyrolysis oil 50% (MA50PP50) along with enriched natural gas 

induction. For the HCCI mode, the performance and emissions of preheated PO50PP50 with enriched natural gas 

were superior to those of other fuels, according to this experimental analysis. However, the best combination 

(PO50PP50) only produces slightly lesser BTE than the conventional diesel engine. In addition, the prime objective 

of this study is to evaluate the performance and exhaust emission characteristics of an HCCI engine. This data was 

used to model the engine. It had three independent variables and six dependent variables. Three independent factors 

were braking power, operation, and blend, while six dependent variables were percentage smoke, NOx, HC, CO, 

BTE, and BSEC. Three machine learning models were employed to predict the parameters: the Decision tree (DT) 

model, the Random Forest (RF) model, and the Support vector regression (SVR) model. The RF and SVR 

approaches, among others, can be recommended to predict the parameters Percentage Smoke, NOx, HC, CO, BTE, 

and BSEC. The SVR and RF models have achieved accuracy levels of nearly 99 % in all instances, except for HC 

and CO, where they were almost 80 % and 90 %, respectively. 
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1. Introduction 

 

Diesel engines inspired researchers' interest because of their high performance, good driveability, and wide range of 

uses in transportation and industry [1]. However, using fossil fuels for diesel engine produces more environmental  


