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with a Liquid Nitrogen Shroud to simulate the space thermal environment.

isothermality (temperature gradients of less than 2 K). Models were developed that adequately
predict the regime of stable performance.

Pump Flowrate: 90 g/min
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Significance/Benefits to JPL and NASA Evaporator IR Images Evaporator Temperature: 26°C

The task has demonstrated that such a system could reduce the required mass and power to
transport heat. In addition the system has demonstrated an ability to accommodate high heat fluxes
(>10 W/cm2) and transport of high heat loads (0.9 kW) with a high degree of isothermality, which is
critical for many instruments. Finally the demonstration of freezable radiator enables significant
power savings for missions that must conserve heat such as lunar rovers and outer planet
missions. These demonstrated capabilities make the system relevant to a host of JPL and NASA
missions.

Publications

[A] Sunada, Eric, et al. "A two-phase mechanically pumped fluid loop for thermal control of deep space science missions." 46th International
Conference on Environmental Systems, 2016.

B] Furst, Benjamin, et al. "A mechanically pumped two-phase fluid loop for thermal control based on the capillary pumped loop." (2019).
'C]Valdarno, Luca, et al. "Heat Transfer Modeling in the Wick Structure of an Innovative Evaporator for a Two-Phase Mechanically Pumped Loop."
ICES. Vol. 403. 2020.

D] Furst, Benjamin, et al. "An additively manufactured evaporator with integrated porous structures for two-phase thermal control." 48th International
Conference on Environmental Systems, 2018.

[E] Ferrer, Julio, et al. “A Two-Phase Mechanically Pumped Fluid Loop: Experiments and Modelling”. Submitted to International Journal of Heat and
Mass Transfer.

150 W 325 W

. : L 14

National Aeronautics and Space Administration (100 W top; 50 W bottom) (150 W top; 175 W bottom) jpl.nasa.gov

Jet Propulsion Laboratory Pl/Task Mgr Contact

California Institute of Technology Email: Eric.T.Sunada@jpl.nasa.gov Figure 3. IR images of the evaporator (teal rectangle) accommodating a

Pasadena, California range of heat loads (smaller white/yellow/red rectangles). Note that the Clearance Number: CL#21-4607

‘(':";‘l’o";"r%?]staz‘g;x Al rights reserved. temperature of the evaporator is relatively invariant with heat load. RPC/JPL Task Number: R19006



	Two-Phase Thermal Control Technology for Small Spacecraft Exploration

