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ABSTRACT 

The effects of fuel additive, CleanBoost Gold on the fuel consumption of a marine diesel engine 

installed on a general cargo ship is investigated, experimentally. The fuel additive, CleanBoost 

Platinum is based on a proprietary formula of Combustion Technologies USA that introduces a 

very small amount of highly purified catalysts into the fuel. The engine is a four-stroke, 

turbocharged, medium-speed diesel engine running on Marine Gas Oil (MGO) fuel. The 

experiments were carried out on-board of the general cargo ship, Baron sailing at Marmara Sea 

in Turkey. During the tests, the brake specific fuel oil consumption was measured at different 

engine loads for the marine gas oil with and without fuel additive. The experimental results 

show that the use of the fuel additive, CleanBoost Platinum reduces the weighted average brake 

specific fuel-oil consumption by about 4.04 %. On the other hand, the brake specific fuel-oil 

consumption with fuel additive is reduced by about 4.96%, 4.48%, 3.53%, 4.15% for the 

engine loads of 25%, 50%, 75% and 100%, respectively.  Reducing fuel-oil consumption for a 

given voyage will not only provide financial benefit for the ship operator but also bring a 

positive impact on the environment and human health. 
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1. INTRODUCTION 

The shipping industry is responsible for the carriage of around 90% of world trade. Therefore, it 

is the nucleus of the global economy, but, is highly sensitive to fuel prices. Fuel costs represent 

around 50-60% of the total operating cost of a vessel and contribute a significant portion of the 

total transportation cost of cargo. Fluctuations in the price of crude oil and stricter 

environmental regulations on the emission of noxious and greenhouse gases are influential 

factors in the operation of the shipping industry (Argyros et al. (2014), Ergin (2011), Kim et al. 

(2014 and 2016), Murphy et al. (2012) and Ronen (1982)). 

 

Exhaust emissions from the transportation are the main source of pollution and contribute to 

health problems and environmental impacts such as global warming, acidification, 

eutrophication and degradation of air quality (Cooper (2003), Corbett et al. (1999), Eyring 

(2005), Ergin et al. (2016 a-b), Kalender et al. (2017), Smith et al. (2014) and Viana et al. 

(2014)). Key compounds of exhaust emissions from shipping are the carbon dioxide (CO2), 

carbon monoxide (CO), sulphur oxides (SOx), nitrogen oxides (NOx), volatile organic 

compounds (VOC), hydrocarbons (HC) and particulate matters (PM). To reduce the impact of 

these pollutant emissions from shipping, International Maritime Organization (IMO) MARPOL 

Annex VI convention regulates several pollutants, including carbon dioxide (CO2) and nitrogen 

oxides (NOx) from newly built ships and sulphur oxides (SOx). Certain maritime regions are 

designated emission control areas (ECAs) where the regulated emission levels are lower than in 

the rest of the ocean. 

 

The maximum allowed sulphur content in marine fuels is 0.5% from January 1st, 2020 and in 

sulphur emission control areas it is 0.1% from 2015.These limits reduce the emissions of SO2 

but are also intended to reduce the emissions of PM since there is a dependence of fuel sulphur 

content for the PM emission factors. The NOx emission limits are sharpened in a tiered system 

with Tier III being applied in NOx emission control areas for new engines from 2016 (North 

American NECA) or 2021 (Baltic and North Seas). Further, the emissions of greenhouse gases 
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from shipping are growing and there is an urgent need for measures to break this trend. IMO 

has recently set a goal for greenhouse gas emissions from shipping to be reduced by 50% by 

2050, compared with 2008-levels. IMO has also introduced the EEDI (energy efficiency design 

index) regulations in order to make new ships more fuel efficient. However, with an expected 

growth in maritime transport further measures are called for (see, for example, Bazari (2011), 

IMO (2009), IMO (2018) and Smith et al. (2014)). 

 

There are several emission control methods and technologies. The sulphur regulations can be 

met by using low-sulphur fuel oils, such as marine gas oil (MGO), by using exhaust scrubbers, 

or by turning to other low-sulphur fuels such as liquefied natural gas (LNG) or methanol. To 

meet the Tier III NOx requirements, abatement methods such as selective catalytic reduction 

(SCR) can be used but engines using LNG can reach Tier III without exhaust abatement 

systems. The fuel additives are also promising solution to improve diesel engine performance 

and fuel economy and also decrease harmful exhaust emissions, see, for example, Ergin et al. 

(2018), Karthikeyan et al. (2014), Ryu et al. (2016), Yanfeng et al. (2007) and Yang et al. 

(2016). 

 

This study aims to investigate the effects of fuel additive, CleanBoost Platinum on the fuel 

consumption of a marine diesel engine installed on the generl cargo ship, Baron, experimentally. 

The fuel additive is based on a proprietary formula of Combustion Technologies USA that 

introduces a very small amount of highly purified catalysts into the fuel (see, Restore Solutions 

(2019)). The engine is a four-stroke, turbocharged, medium-speed diesel engine running on 

marine gas oil (MGO) fuel. The experiments were carried out on-board of the general Cargo 

ship sailing at Marmara Sea in Turkey. During the tests, the brake fuel-oil consumption were 

measured at different engine loads for MGO with and without fuel additive, CleanBoost 

Platinum. The results show that the use of fuel additive reduces the weighted average brake 

specific fuel-oil consumption by about 4.04 %. 

 

 

 



              

ISTANBUL TECHNICAL UNIVERSITY 

FACULTY OF NAVAL ARCHITECTURE AND OCEAN 

ENGINEERING 
 

 

An Investigation on the Effects of Fuel Additive on  

the Fuel Consumption of a General Cargo Ship 

 
Page Number : 5 

2. EXPERIMENTAL STUDY 

The experimental study was carried out on-board of the general cargo ship, Baron sailing at 

Marmara Sea in Turkey. The ship is 92 m long with a tonnage of 2991 GRT and it was built in 

2006. Table 1 shows the general properties of the ship and the photo of the ship is presented in 

Figure 1. She is fitted with one main engine which drives one controllable pitch propeller (CPP). 

The main propulsion engine is a fourstroke, medium-speed and turbocharged diesel engine. Its 

main specifications are given in Table 2. The engine room of the ship can be seen in Figure 2. 

Table 1. Vessel particulars. 

General Properties of the Fast Ferry 

IMO Number 9394210 

Name Baron 

Vessel Type General cargo ship 

Gross Tonnage 2991 

DWT 5400 t 

Length Overall  92 m  

Breadth  15 m 

Year Build 2006 

Flag Turkey 

The measurements of fuel consumption at different loads were taken by using marine gas oil 

fuel with and without fuel additive. The properties of marine gas oil are given in Appendix A. 

The fuel additive, CleanBoost Platinum which is based on a proprietary formula of Combustion 

Technologies USA was added to the marine gas oil with a ratio of 1:3000 by volume. This ratio 

is taken as constant throughout the experimental study. This is recommended value by the 

additive suplier (Restore Solutions (2019)). The tests without fuel additive were carried out on 

December 25th, 2019 and the tests with fuel additive on January 27th, 2020. The fuel additive 

was added to the fuel tanks of the ship on December 26th, 2019 and it has been used untill the 
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end of the tests with fuel additive. The MGO with fuel additive were used about 15.8 days (379 

hours) prior to the tests with fuel additive. 

Figure 3 shows the experimental set-up for the fuel consumption measurements. The 

measurements for different engine loads were carried out under the steady-state conditions. As 

can be seen from Figure 3, the fuel consumption of the engine was measured using the 

KROHNE 6300-Ultrasonic clamp-on flowmeter. The measurement system consists of a 

measuring sensor and a signal converter. The measuring sensor is fitted on the outside of piping 

to measure the flowrate of the fuel. The measurement principle of flow meter is based on the 

ultrasonic transit time. The flow meters already installed on the ship were also used to measure 

the fuel consumption for comparison of the results.  

 

The shaft power was measured by using Datum shaft power measurement system, which 

provides an output of shaft torque, shaft r/min and shaft power with an accuracy of 0.1%. 

During the measurements, first, the shaft power was set and monitored continuously. Than,  

 

 

Figure 1. Photo of the general cargo ship, Baron (URL 1). 
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Table 2. Specifications of the main engine. 

Main Engine 

Model 6M25 

Brand MAK 

Power 1850 kW at 750 rpm 

Cylinder arrangement In-line  

Bore x Stroke 255 x 400 mm 

Swept volume 20.4 L/Cyl. 

Tubocharging Pulse pressure 

BMEP 25.8 bar 

 

 

  

 

Figure 2. The engine room of the general cargo ship, Baron. 
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a) Flow meter-Measuring sensor 

 

 

 

 

 

 

b) Flow meter-Signal converter 

 

c) Shaft power measurement 

 

 

d) Shaft power measurement- Data logger 

 

Figure 3. Experimental set-up. 
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3. RESULTS AND DISCUSSION 

The results of the experimental study which is carried out to investigate the effects of the 

CleanBoost Platinum fuel additive on the fuel consumption of the marine diesel engine installed 

on the general cargo ship, Baron, are presented in Figures 4 to 9.  

Figures 4-6 show the fuel-oil consumption with and without fuel additive for the engine loads of 

25%, 50%, 75% and 100%. On the other hand, Figures 7-9 present the brake specific fuel-oil 

consumption with and without fuel additive for different engine loads. Table 3 presents and 

compares the brake specific fuel-oil consumption values with and without fuel additive at 

different engine loads. The weighted average fuel-oil consumption values are also presented in 

Figures 6 and 9.  

 

The results show that the fuel additive reduces the brake specific fuel-oil consumption for all the 

engine loads. The weighted average brake specific fuel-oil consumption is reduced by about 

4.04 % when the fuel additive is used. The maximum reduction in the brake specific fuel-oil 

consumption is 4.96 % and it occurs at the minimum load of 25 % engine load (see, Figure 9 

and Table 3). The minimum reduction of about 3.53 % occurs at 75 % engine load. The results 

show that the fuel additive has significant effect on the fuel consumption. 

 

Figure 4. Fuel-oil consumption without fuel additive at different loads. 
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Figure 5. Fuel-oil consumption with fuel additive at different loads. 

 

 

Figure 6. Comparisons of fuel-oil consumption with/without fuel additive at different loads. 
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Figure 7. The brake specific fuel-oil consumption without fuel additive at different loads. 

 

 

 

Figure 8. The brake specific fuel-oil consumption with fuel additive at different loads. 
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Figure 9. Comparisons of the brake specific fuel-oil consumption with/without fuel additive at 

different loads. 

 

Table 3. The brake specific fuel-oil consumption values with/without additive at different loads. 

Brake specific fuel-oil consumption (g/kW.h) 

Load Without Additive With additive Change (%) 

25% 
229,69 218,29 4,96 

50% 
250,83 239,60 4,48 

75% 
206,19 198,92 3,53 

100% 
210,77 202,03 4,15 

Weighted Average 
217,33 208,55 4,04 
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4. CONCLUSIONS 

The study presents the the effects of fuel additive CleanBoost Platinum on the fuel-oil 

consumption of a marine diesel engine installed on a general cargo ship. The measurements 

were carried out on-board of the general cargo ship, Baron sailing at Marmara Sea, Turkey.  

 

The results show that there is significant reduction in the brake specific fuel-oil consumption, 

when the fuel additive is used. The brake specific fuel-oil consumption with fuel additive is 

reduced by about 4.96%, 4.48%, 3.53%, 4.15% for the engine loads of 25%, 50%, 75% and 

100%, respectively. On the other hand, the weighted average brake specific fuel-oil 

consumption is reduced by about 4.04%.  

 

It can be concluded that the fuel additive, CleanBoost Platinum decreases the brake specific 

fuel-oil consumption, substantially. Reducing fuel-oil consumption will not only provide 

financial benefit for the ship operators, but also make positive environmental and health impacts. 
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