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Subproject Cryogenic Storage: Cryogenic Multi-Way-Valve

Objectives

+ Reduction from 3 separate valves to one single valve
+ Reduction of weight (~ 50 %) compared to state-of-the-art valves
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« Contribute to fulfilling the requirements on costs, quality and safety aspects in a future high volume production

Description

Part description:

% Type = 5/4 way valve

% Mass = < 2 kg (incl. actuator)

% Height = 27 mm

« Diameter = 66 mm

% Number of parts = 4 (excl. pipes)
+ Material = mainly stainless steel
Operation sequence:

1. Filling / service

2. All pipes closed = safety position

3. Gaseous hydrogen take-off

4. Liquid hydrogen take-off
Specification:

% Operating temperature = -253 to +85 °C
« Max. allowable working pressure = 10 bar
% Test pressure = 22.5 bar
Shut-off pressure = 5.0 bar
Filling pressure = 0 to 4 bar
Power supply = electrical
Max. flow rate (filling) = 55 g/s L-H,
Max. flow rate (extraction) = 6 g/s L-H,
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< Opening / closing time =< 1's Listof parts:

< External hydrogen leakage to atmosphere a = pipe to engine liquid hydrogen
=<1x10-6 mbar l/s b= pipe for f|II|ng gaseous hydrogen

< External hydrogen leakage to vacuum ¢ = pipe to tank liquid hydrogen
=<1x10-8 mbar I/s d = pipe to engine gaseous hydrogen

e = pipe for filling liquid hydrogen

% Internal leakage = < 1 x 10-3 mbar l/s f = pipe to tank gaseous hydrogen

% Life time = 20.000 operation cycles

Future Perspectives

Lower manufacturing costs and more stable fabrication process thanks to reduced number of parts
Integration in projects concerning future liquid hydrogen tank systems.
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