Forced flow boiling heat transfer properties of liquid hydrogen for manganin plate pasted on one side of a rectangular duct
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Introduction

Liquid hydrogen (LH2) is expected to be a coolant for high critical temperature superconducting devices on account of its good properties as a coolant.

Results and Discussion

In order to design the LH2 cooling system of superconducting devices, it is important to grasp the cooling characteristics of forced flow LH2. We have *The heat transfer properties under saturated and subcooled condition :Relation between DNB heat flux and flow velocity
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A schematic diagram of the experimental system is shown on the right. The system Power eac [_— . is lower than that for the round tube T R T ‘
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Experimental method
Conclusions
At first the main tank was pressurized to a desired pressure, which produced Heat generation rate
LH2 flow from the main tank to the sub tank. When the LH2 flow rate became — T=05¢ Forced flow boiling beat transfer properties and DNB heat flux were measured for manganin plate pasted on one side of a rectangular duct. The experimental results lead to
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the following conclusion

constant, heating current was inputted to the heater. The exponentially
. . . . . t
increasing heat input Q; was given as following.: @, = Q, exp ( - )

Experimental conditions

* Non-boiling heat transfer coefficients are well described by Dittus-Boelter equation.
0.4,0.7,1.1 MPa * DNB heat flux is higher for higher flow velocity and subcooling.
 Compared with experimental results on a round tube heater of nearly equal equivalent diameter, the DNB heat flux for this plate heater is lower than that for the round
tube heater under most conditions.
This may be because the LH2 flow velocity around the corner of heated and unheated sections is lower. Additional experiments for another plate heater need to be

by the thermal resistivity which had been calibrated before all experiments. Flow velocity 0.3~ 15 m/s carried out so that the assumption could be confirmed.

The heat transfer from the heater was measured under various condition. * Liquid temperature distribution opposite the heated surface was measured by RuO2 temperature sensors. The temperature nearer to the outlet of the flow channel rises
Experimental condition are shown in the table on the rlght up h|gher with Comparative|y lower flow Velocity.

In these experiments, the heat generation Q; expressed above and t =5 s was
applied to the heater. It was experimentally verified that heat transfer
phenomenon could be considered as a continuous series of steady state. Subcooling 0~11K
The temperature of the heater an RuO2 temperature sensors were measured
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