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Bunker(A heavy oil)
Comparison of the calorific values of each base oil and 

FUKAI Emulsion (50% Base oil: 50 % Water) *The same amounts of 

base oil and F Emulsion were injected.
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Furnaces for FUKAI Green Emulsion Combustion 

experiments

Comparison of the CO2 emissions of each base oil and FUKAI 

Emulsion (50% Base oil: 50 % Water) *The same amounts of base oil 

and F Emulsion were injected.

Bunker A Light Oil Kerosene
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F Emulsion Light Oil and 
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Comparison of the NOx emissions of each base oil and FUKAI 
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Furnaces for FUKAI Green Emulsion Combustion 

experiments

Bunker A Light Oil Kerosene

Challenge to Emulsion Fuel

At the initial stage of development, nobody believed me when I 

said, “Sosei Water burns.” It is because people had a fixed idea 

that water is never mixed with oil. Interestingly though, the 

Chinese character for oil includes a radical called “sanzui,” which 

means water. Simple-mindedly, I started to think that a new type 

of fuel produced by a mixture of water and oil could save energy 

consumption and could contribute to reduce CO2 emissions and 

other harmful substances that lead to global warming.
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Bunker(A heavy oil)

I first started to take on the development of emulsion fuel in order to prove my conviction that Sosei Water can burn.

Normally, fuel cannot achieve 100% combustion efficiency. Emulsion fuel was invented in order to improve this. 

Originally, emulsion fuel makes fine particles of water explode to gasification (micro explosion) and to fractionate oil 

particles. By increasing the contact area with oxygen, it can lead to complete combustion, and thus can achieve 100% 

combustion of fuel oil.

However, because an emulsifying agent that is normally used for emulsion fuel obstructed the explosion and 

gasification of the fine particles and it did not bear the desirable results, emulsion fuel had not been implemented for 

actual use.

In other words, if emulsion fuel without use of an emulsifying agent is developed, it should produce a high combustion 

SOSEI WORLD CO.,LTD

FUKAISOUKEN CO.,LTD

In other words, if emulsion fuel without use of an emulsifying agent is developed, it should produce a high combustion 

efficiency. This is how I started developing emulsion fuel which does not require any emulsifying agent. 

The development was successful and the world’s first emulsion fuel which does not require an emulsifying agent was 

produced. We call it “FUKAI Green Emulsion Fuel.” 

Tests started as a combustion experiment in “furnaces” which were installed in a laboratory at our head office in Ueda 

in 2007.

We installed the furnaces and measured the calories, CO2 and NOx of FUKAI Green Emulsion Fuel. Calories were 

calculated at the outlet by measuring the amount of emission gas generated in the furnace. Values were calculated by 

gas emission measurement after being converted to a calorie per liter. CO2 and NOx were calculated based on the 

amount of base oil consumption. Then we compared the amount of calorific value, CO2 and NOx respectively for each 

base oil and a mixture with Sosei Water. The following figures show the results.
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Bunker(A heavy oil)

The results were far beyond my imagination.

Comparison of calorific values brought results which showed that a mixture of 50% base oil and 50% Sosei Water 

increased calories by 88% for Bunker A, by 106% for light oil and by 111% for kerosene. Regarding CO2, if based on the 

result of 100% base oil, it achieved a 10% to 49% reduction. NOx, achieved a reduction of 74% to 85%. 

We repeatedly conducted tests in these furnaces after the first test. Emulsion fuel using Sosei Water proved that it 

required only half the amount of base oil to generate 100% calories. The result of the experiments at our laboratory 

were measured and thus verified by Shinano Environmental Pollution Research Institute Co., Ltd.
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were measured and thus verified by Shinano Environmental Pollution Research Institute Co., Ltd.

Let us review the combustion experiments. As you can see in the following pictures, there is a difference in how it 

burns between 100% heavy oil, and each oil.

100 % of Bunker A leaves some cinders under the tube and the combustion is incomplete. On the other hand, the tube 

of FUKAI Green Emulsion does not produce any cinders and achieves complete combustion. By mixing FUKAI Green 

Emulsion, it achieves complete combustion due to a reduction combustion. From another perspective, it is the way it 

burns. Bunker A burns with uneven sparks to spread and it burns unevenly, but on the other hand, FUKAI Green 

Emulsion burns with constant sparks. 

Since it is complete combustion, it can reduce emission of CO2 and Nox by half in comparison with Bunker A. 
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Power generator(diesel oil)

Sosei Fuel Water Runs the Engine

44.88% Bunker A Reduction in an Experiment with a Large 

Diesel Power Generator

We started with an experiment with a large diesel power 

generator. 

We set up a condition and plugged 7 projectors into a diesel 

power generator. We installed two pipes to an engine, through 

which Bunker A and SFW (Sosei Fuel Water) can be injected 

through a mixing machine. We only used Bunker A and SFW.
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Power generator(diesel oil)

The first experiment used only Bunker A. As the picture shows, we measured the time needed for fuel to reach point B 

from point A to point B of the glass tube. The result was 129 seconds. 

Next, we opened a valve of SFW which was closed in the first test and injected 57cc of SFW, then measured the time 

needed for the fuel to reach B from A, meaning time of combustion. A mixture of Bunker A 100cc and SFW 57cc 

resulted in 234 seconds for combustion. 

That is, under the same load and the same duration, if 37 % of the whole fuel was SFW, it can reduce 44.8% of fuel oil 

(Bunker A). This proves that SFW contains hydrogen in an atomic state and that steam reforming is happening. 

In this experiment, we also measured CO2 gas emission, it did not show any increase of carbon monoxide which 

indicates incomplete combustion, and thus we can assume that SFW burns completely. The 129 seconds produced by 
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indicates incomplete combustion, and thus we can assume that SFW burns completely. The 129 seconds produced by 

57cc of SFW is proof that Sosei Water was converted into energy.
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Power generator(diesel oil)

29.33％％％％ Gasoline Reduction Achieved with a Small Power Generator

We conducted another experiment with a small power generator. We connected two fans to the generator. While 

maintaining 4.3 ampere, we ran an engine into which only gasoline was injected and an engine into which SFW was 

added to gasoline. 

In the same way as the large power generator, we measured the time needed for fuel to reach B from A (fuel 

consumption time). 

It took 188 seconds when using only gasoline, and 266 seconds if SFW was added to the gasoline. Under the same load 

and condition, by adding 5% of gasoline achieved a reduction of gasoline by 29.33 %.
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Experts of internal combustion engines express all sorts of doubts, such as that an engine would stop running if fuel oil 

gets mixed with ordinary water and as a result, consumption efficiency would decrease. It may also cause a sudden 

stop or break, or generate rust in an engine. However, the two experiments and a number of experiments conducted 

repeatedly prove that there has been no defect as the experts point out even in the long run.



Fuel reduction  -44.88%
Vol.1

Power generator(diesel oil)

56.2％％％％ Light Oil Reduction Achieved in an Experiment with a New Model Power Generator

There may be still some people who cannot believe what I am saying. In order to consolidate my ideas, we 

conducted another experiment , using a new model power generator (Made by Denyo Co., Ltd.: CDA-45LS)

Under the conditions of a spinning speed of 1800rpm, a load of 220v-31A (a projector and a ceramic heater), and 

cooling water temperature of 90℃℃℃℃, we compared two cases between when only light diesel was used and when 

light oil was added with SFW. The result was that it took 861 seconds on average to consume 1 liter of fuel with only 

base oil, and it lasted 1967 seconds with base oil added with SFW. That is, it achieved 56.3% reduction of light oil 

with SFW.

Furthermore, it lasted 1855 seconds with stable return oil with SFW. This proved that completely mixed return oil 
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Furthermore, it lasted 1855 seconds with stable return oil with SFW. This proved that completely mixed return oil 

can be used as fuel.

What does this mean? It means that water was turned to energy.
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Engine for ships(diesel oil)

Malaysian Fishing Boat Run on Sosei Fuel Water(SFW)

Then is this water applicable for an actual engine? Experiments are not sufficient to verify its values. I took action 

immediately. I flew to Malaysia. The fuel cost of fishing boats in South East Asia is enormous and not much is left to 

spare for personal costs. In order to manage the fuel cost, people are forced to do hard labor. If they can run the boat 

with Sosei Fuel Water(SFW), they can save on fuel costs, and their life might become slightly easier. This is why I 

targeted South East Asia. 

As a result, diesel engine using SFW and light oil was put into practical use in Malaysia and until today, it is running 
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As a result, diesel engine using SFW and light oil was put into practical use in Malaysia and until today, it is running 

smoothly without any trouble. Next, I would like to talk about the process and effects of implementation.

August 1st in 2015 became a memorable day for me.  In Kuantan, Pahang in Malaysia, a test run of a fishing boat using 

SFW mix fuel was successful. Moreover, it achieved a reduction of light oil by 40%, which opened a new gateway to 

energy.

Let me explain about how SFW became introduced to the fishing boat. 

There are two people who brought about the success of this trial voyage. A business man, Mr. Hideo Yasuda, and his 

Malaysian business partner, Mr. Lao Yunhin. Mr.Yasuda has been involved in many national projects over 40 years in 

South East Asian countries, such as Malaysia and Thailand. Mt. Yasuda and Mr. Lao visited our head office in Ueda(Sosei

World/ Fukai Souken)and saw our combustion experiments with diesel engines. They highly valued SFW as a new 

energy source and decided on the spot to introduce it to ships in Malaysia.
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Engine for ships(diesel oil)

The day has finally come to conduct a test run of the ship. Until this day, we had constructed “SFW Station” at the port, 

which can store large amount of SFW. We used one of the light oil tank in the bottom of the boat as a specific tank for 

SFW. Light oil gets mixed with SFW right before it is injected into an engine. A mixture of light oil and SFW realized a 

stable engine operation.

The main engine for running a ship only uses light oil around 30 minutes after the fishing net is cast. This time the 

engine was revolving at the speed of 2000 rpm. After this, it turned to SFW mode and continued drawing net operation 

at the speed of 1700 to 1800 rpm for 5 hours.  

They repeated this process and continued fishing for 5 days. 22 hours out of 24 hours were run with SFW mode 
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They repeated this process and continued fishing for 5 days. 22 hours out of 24 hours were run with SFW mode 

without trouble. The reduction rate of light oil became more than 40%.

To consolidate this reduction rate of light oil, we conducted a “test of basic engine functions that are improved upon 

introduction of SFW system for boats” on September 1st in 2015. We installed a generator and compared tests of base 

oil and SFW mix combustion practice under the same conditions. It determined the best operation method of engine as 

shown in the next table.

We set 3 ranges in engine rotation, including 2000 rpm (Turbo high speed range), 1900-1000rpm (Normal ship 

operation speed range), and slower than 1000 rpm (low speed operation range), and investigated the most desirable 

operation of SFW system.

The result showed that it achieved a base oil reduction effect by 13.8% in a range of turbo high speed running, 54.9% 

for normal ship operation range, and 65.9% for low speed operation range.
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Engine for ships(diesel oil)

Ship operating in South East Asia faced large problems.  It is said that most of the running cost is for fuel. For example, 

if you have an income of one hundred million yen, 80 million yen go to toward fuel. Personnel costs account for only 3-

4 %. If 80% of fuel costs are reduced by 10 %, they can raise personnel costs with spare money, which would improve 

the lives of people who make a living from fishing. That was my goal.

People in South East Asia are not well off, but if SFW is utilized and fuel costs can be reduced further, people’s lives will

change from the bottom. If you focus on water, the starting point of the earth, you can change your life and society for 

the better.

As of today, November 21st in 2015, the Malaysian ship operates the engine in SFW mode for more than 90 % of its 

operating time. We received a report that the engine had no problem in running when drawing net and operating up 

and down the net.
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and down the net.
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Automobile(gasoline)

Experiment with a Rotary Engine

Building an SFW system for a road vehicle is basically the same as for a ship. Its structure is shown in the figure on a 

different page in this chapter.

Prepare an SFW tank and install an SFW pump inside, then adjust the mixing amount through a regulator, using a 

control valve. A manual switch and accelerator pedal are arranged in line and electric valves will open only when they 

are both turned on. Gasoline and SFW from fuel tanks get mixed after coming through F unit, and via a delivery pipe, it 

sprays from an injector and burns.
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SFW combustion system has currently applied for a patent, and we are convinced that it will be put to practical use in 

the near future. 

We have repeatedly conducted our company’s original experiments and combustion tests.

At the beginning, we conducted a comparative experiment with a rotary-engine car between using only gasoline and 

using gasoline mixed with SFW. Conditions for the comparative test were 1. Running speed is 60 km per hour using 

rollers, 2. Measuring 200 ml with a flow sensor, 3. Measuring emission gas, 4. Using a scan tool, measuring a delay 

quantity of knocking. If a delay quantity of knocking is 0, this means complete combustion and it proves that no 

knocking occurred even with injection of SFW.

When you run rear tires on the roller and maintain 60km at speed, the engine rotation speed will reach 1500rpm. 

Because the flow sensor measures in scales 10 ml, we measured the time to turn 20 scales to reach 200 ml.
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Automobile(gasoline)

Provision of SFW is controlled by the switching on and off of electric valves. 1 unit of SFW flow meter indicates 1ml and 

you can check the flow rate in detail. We used transparent pipes in the gas tank to visualize the flow of gasoline. As we 

explain in a movie on Youtube, you can see the cloudy liquid of mixed gasoline and SFW flowing in the pipes.

Since the flow meter was installed, the pipes may look rather complicated, but the flow meter will not be attached 

during actual use. 

At a test run on only gasoline, it counted 128 seconds to consume 200ml with emission gases of 13.57% CO2 and 457 

ppm NOx.

Amazingly the result of the test for mixed gasoline and SFW showed 311 seconds to consume 200ml and was able to 

reduce emission of CO2 to 11.06% and NO2 to 46ppm.
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As a result the fuel reduction rate became 58.4%. This means that nearly 60% of fuel was saved. This data proves the 

reduction of fuel at the same time as reduction of CO2 and NOx emissions. Compared with gasoline, more than 18% of 

CO2 emission was reduced and more than 90 % of NOx emission was reduced.

One of the keys to the secret of this amazing reduction effect is that emission gas temperature goes up when injecting 

SFW for combustion. 
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