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Abstract: The RNG k-e model was used to numerically simulate the flow and heat transfer characteristics of
supercritical CH4-Hz mixtures in horizontal pipe. The thermal physical properties of the CH4-H, mixtures with
hydrogen ratio of 0~30%, as well as the heat transfer process of the CHs-H, mixtures with hydrogen ratio of 0~15%
in the horizontal tube were analyzed. The influences of mass flow rate (150~250 kg/(m? s)) and heat flux density
(150~250 kW/m?) on flow and heat transfer of the mixed working fluid with hydrogen ratio of 10% were studied.
The results show that when the hydrogen ratio increases from 0 to 30%, the pseudo-critical temperature of the mixed
working fluid increases slightly from 190.4 K and then sharply decreases to 181.7 K, and the pseudo-critical pressure
increases from 4.3 MPa to 12.3 MPa. With the increase of the hydrogen ratio (0~15%), the heat transfer between
the fluid and the wall is strengthened. The increase of mass flow rate strengthens the heat transfer capacity of the
mixed working fluid and weakens the heat transfer deterioration caused by buoyancy effect. The increase of heat
flux strengthens the heat transfer degree of the wall under the mixed working medium, and weakens the heat transfer
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degree of the upper wall due to the advanced appearance of the gas-like film. Increasing the mass flow rate and heat
flux density can enhance the heat transfer to varying degrees. The research can provide theoretical reference for
mixed working medium heat exchangers in hydrogen-doped natural gas transmission and power circulation systems.
Key words: supercritical methane; mixed working fluid; heat transfer characteristics; numerical simulation
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