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A green infrastructure: hydrogen as an energy carrier in the Netherlands

With conventional energy sources depleting and its impact on the climate increasing, the need for a sustainable energy supply and infrastructure is
evident. When it comes to developing such an infrastructure, hydrogen (H,) is gaining traction as a promising energy carrier. Especially the
Netherlands, with its geography, key ports, solar- and wind power, policy and further infrastructure tailored to hydrogen, stands to become a major
player |[1]. Storing hydrogen in liquefied form (LHZ2) is attractive for various large-scale and long-term storage and transport scenarios. Amongst
the various hydrogen storage methods, it offers a comparatively high energy density (~ 2.3 MWh/m?), high purity, non-toxicity, zero emissions at
point-of-use, and low storage pressure. The high boil-off rates typically characterizing LH2 tanks, however, form a major technological and
economical hurdle. To address this, one of the focus points the HyTROS project - a consortium of 32 research and industry partners developing
hydrogen infrastructure - is the development of an economic boil-off recondenser.

The need for cooling in LH, storage

Design of a recondensing hydrogen cryostat

The following key design activities
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(4600 kg LH,, 5% ullage) BOH can result in losses of ~€137k per
year. A state-of-the-art cooling cycle (second law efficiency of n, =
10%) recondensing boil-off hydrogen, can annually save up to
~€110k (approx. 80%) from an operating point of view (OPEX). To
limit the CAPEX [4], a modular distributed recondenser is proposed:

Cryocooler sleeve
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Experimental campaign: capacity mapping of cryocooler with and
without sleeve.

Design of inner recondensation vessel, thermosyphon-based
liquid return line and its interfacing with the outer vacuum vessel.
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