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Report about convert marine diesel engine into hydrogen engine.

Within the framework of cooperation between Egypt Hydrogen
Company and the Suez Canal Authority, on Wednesday, January 17,

2024, at the Green Power H2o0 factory on the international coastal road

at 12 noon, in the presence of’

Prof. Dr. Mosaad Mosleh Abdel Majeed, Professor of Marine Engines

- Alexandria University

From Hydrogen Egypt:

1- Dr. Dalia Samir

2- Eng. Khaled Naguib

from Green Power H2o:

1. Dr. Ahmed Gomaa

2. Eng. Moataz Mahfouz

3. Eng. Mohammed Mustafa

4. Eng. Rahma Abdul Latif

From the Suez Canal Authority:
1. Dr. Eng Rashid Awad Muhammad

2. Eng. Karam Ali Muhammad

3. Eng. Muhammad Saeed Marwan

4. Eng. Muhammad Hussein Al-Halous
5. Eng. Mohamed Attia Sayed Ahmed
6. Eng. Muhammad Jamal Al-Ghunaimi
7. Eng. Muhammad Mahmoud Al-Ajami
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To experiment with converting a marine diesel engine to run on
hydrogen as an alternative to diesel fuel and measure the percentage of
harmful emissions to the environment.

Concerning the agreement between the Egyptian Hydrogen Company
and the Suez Canal Authority to complete this experiment to determine
the possibility of using hydrogen as an alternative fuel to diesel fuel in
marine engines and measuring the rates of emissions harmful to the
environment, Green Power H20 was used to conduct the experiments
in the company’s factory due to the availability of previous experience.
The company can produce hydrogen, convert marine engines to run on
hydrogen, and have devices for ensuring hydrogen and various
environmental measurements.

The experiment was conducted on a MAN 108 HP four-unit engine
shown in Figure (1) and using Instrument 7800, a device to measure the
different emission rates resulting from the use of different types of fuel,

shown in Figure (2).
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Figure (2) instrumentation device

The engine was run on diesel fuel first, and environmental readings and
emissions were taken. After that, hydrogen insurance equipment was
installed, which is a flashback arrestor, a hydrogen temperature gauge,
and a measurement of the flow rate of hydrogen and the value of
hydrogen pressure before the hydrogen enters the engine, using a
hydrogen cylinder with a capacity of 45 liters and a pressure of 100 bar,
and then the Hydrogen at a pressure of 3 PSI and 5 PSI environmental
measurements were also taken.
The results were as follows:

1- Emission rates with diesel fuel are high, especially carbon

dioxide, as shown in Figure (3,4).
2- An improvement in emissions occurred when hydrogen was

mixed with diesel, Figure (5).
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3- Operating the engine with 100% hydrogen ﬁ}cl,—m., .
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and the prevention of carbon monoxide, earbon dioxide, and

sultur dioxide, Figure (0).

The emission rate improved with the use ol hydrogen by 100%
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Figure (5) improvement of exhaust emissions during mix with hydrogen
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Figure (6) operates the engine with pure hydrogen.

5- Increasing the rate of improvement in emissions with increasing

hydrogen pressure.
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6- Increase the exhaust speed with increasing hydrogen pressure.
7- Increasing the cooling water temperature with increasing

hydrogen pressure.
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