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Abstract; Vehicle-mounted, shipborne, and airborne hydrogen energy power systems have an urgent de-
mand for efficient and compact liquid hydrogen vaporization equipment. Printed circuit plate heat ex-
changers (PCHE) can meet the space constraints and dynamic response requirements of mobile vehicles

by virtue of their compact structure, cryogenic resistance and other advantages. To enable the optimal de-
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sign of compact liquid hydrogen vaporizers, the phase evolution mechanisms and heat transfer characteris-
tics during flow boiling of liquid hydrogen within PCHE were investigated. Therefore, a three-dimensional
flow boiling heat transfer model of a dual-channel counter-flow PCHE was established to numerically study
the flow boiling heat transfer characteristics of liquid hydrogen under deep cryogenic conditions. The inlet
temperature of liquid hydrogen was 20 K and the outlet pressure was 1 MPa, the inlet temperature of the
heating medium ethylene glycol was 330 K and the outlet pressure was 0.5 MPa under the simulated con-
ditions. The results show that liquid hydrogen rapidly vaporizes within an extremely short distance and en-
ters the nucleate boiling stage, with a high local heat transfer coefficient and a significant increase in tur-
bulent kinetic energy in the inlet section of cold side; subsequently, it enters the film boiling stage, and
the local heat transfer coefficient decreases sharply. During the gradual temperature rise after the com-
plete vaporization of liquid hydrogen, the Nusselt number ( Nu) increases along path, while the friction
factor (f) decreases along path. When the inlet mass flow rate of liquid hydrogen increases from 5. 98 x
107 ° 10 1.79 x 10 > kg/s, the heat transfer efficiency of cold side is enhanced, but the pressure drop in-
creases significantly, with the average Nu increasing by 12.9% to 107.4% and the average f decreasing
by 7.9% to 19.6%. When the inlet mass flow rate of ethylene glycol increases from 9.33 x 10 to
2.8 x10 7 kg/s, the average Nu of cold side increases by 13.6% to 79.2% , and the average f decrea-
ses by 2.4% t0 10.4%.

Key words: liquid hydrogen, vaporizer, flow boiling heat transfer, printed circuit plate heat exchanger
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