	Experiment ID
	Diffusion ignition during membrane rupture

	Short description
	Study of diffusion ignition was carried out in both circular and square cross-section tubes. Initial pressure of hydrogen in high-pressure chamber was varied in the range 20-130 atm. Pressure of air in low-pressure chamber was equal to 1 atm in all experiments. Hydrogen was discharged into a tube with internal diameter of 5 mm. The length of tube downstream of burst disk was varied in the range 65-185 mm.

	What phenomena were studied
	Spontaneous ignition of hydrogen during high-pressure release

	What phenomena/effects can be validated
	Model for spontaneous ignition in tubes can be validated

	Instrumentation
	Pressure transducers PCB 113A24 (6) and light sensors FD-256 (7). The experimental setup consist of a hydrogen cylinder (1) equipped with a valve and a manometer (2) for measuring the pressure in the high-pressure hydrogen chamber (3), a diaphragm block (4,5) connected to the chamber from one side and the low-pressure chamber (cylindrical tube or rectangular tube) (8) from the other side. The tube is connected to the buster chamber (9). The high-pressure chamber is filled with hydrogen from the cylinder (1). The high-pressure chamber and the tube are separated with a copper burst disk of 0.1–0.2mm in thickness. As the pressure in the reservoir reaches the critical value the burst disk fails and hydrogen discharges into the tube (8) forming the leading shock wave.

	Test variables
	Driving pressure, downstream tube length

	Data description / Data completeness
	All pressure and light sensor recordings in digital form

	Data availability
	Publicly accessible

	Source of data / Reference
	Golub VV, Baklanov DI, Golovastov SV, Ivanov MF, Laskin IN, Saveliev AS, et al. Mechanisms of high-pressure hydrogen gas self-ignition in tubes. Journal of Loss Prevention in the Process Industries 2007;In print. Available online.

	Why were chosen
	Unique data for diffusion ignition with well specified dependence of ignition on initial pressure and tube length

	Relevance to the project purposes
	Series of experiments can address the phenomenon of spontaneous ignition arising during rupture of burst disks and storage tank cracks and pin-holes. Has primary importance for code validation.
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Schematic of experimental setups. a) low pressure tube of round cross section; b) low pressure tube of rectangular cross section. 1 – hydrogen bottle, 2 – manometer, 3 – high pressure chamber, 4 – diaphragm block, 5 – copper diaphragm (burst disk), 6 – pressure transducers (PT),
7 – light sensors (LS), 8 – low pressure chamber; 9 – buster chamber. X – distance between diaphragm and pressure transducer.
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Picture of low-pressure chamber of round cross section. 1 – holder for light sensor, 2 – connector of the low-pressure tube with the diaphragm block, 3 – lock-nut with hole diameter of 5 mm, 4 – copper diaphragm of 10 mm in diameter, 5 – diaphragm block, 6 – the low-pressure chamber with connector to buster chamber, 7 – pressure transducer in holder.
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Picture of the low-pressure chamber of rectangular cross section (a) and its segments (b). 1 – segments of the low-pressure chamber, 2 – diaphragm block, 3 – connector of the low-pressure tube with the diaphragm block, 4 – copper gasket, 5 – connector of the low-pressure tube with the buster chamber, 6 – holders of light sensor, 7 – pressure transducers in holders.
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