ElectroHydroDynamics (EHD)

In space, it’s hard to keep your cool—especially if you’re a high-powered
electronic device. Much of the electronic hardware found in modern satellites
and space vehicles generates considerable heat. If not adequately removed,
that heat can impair the performance of these devices or even cause them to

fail.

For many years, NASA has been in search of a new way to deal with that heat
to improve the performance and reliability of electronics in its satellites,

planetary robots, and manned platforms, including the International Space
Station. As with all space hardware, the solution should use little electric power, be lightweight, and
have few moving parts, which could create noise and vibrations.

EHD Status

*UPDATE* - ElectroHydroDynamic (EHD) Test Chamber Design Review

The ElectroHydroDynamic (EHD) Test Chamber Design Review was held on May 6, 2021. The Glenn
Research Center EHD team presented the scope and purpose of the review. The Goddard Space
Flight Center (GSFC) team presented the Test Chamber plan to build the proto-flight hardware. The
design review included the review of the procedures, parts build list, documents, drawing tree,
model of test chamber, thermal analysis and structural analysis.

Objective

Characterize the effects of gravity on the interaction of electric and flow fields in the
presence of phase change specifically pertaining to:

The effects of microgravity on the EHD generated two-phase flow.

The effects of microgravity on the EHD driven liquid film flow boiling and Di-Electro-
Phoretically (DEP) extracting bubbles from heating surface.

Experimental Approach:

The EHD experiment will use two test chambers, one with 2mm and one with 3 mm film
thickness.

Test chamber ground testing will be performed at GSFC.
Relevance/Impact:

Provides phenomenological foundation for the development of EHD based two phase
thermal management systems.

Development of intelligent two-phase heat transport device with no moving parts, light
weight, and easy to control.

Concurrent development of prototype EHD based two-phase thermal management devices
for customer/adopter infusion.


https://www.nasa.gov/wp-content/uploads/2025/07/ehd-logo-123x155-1.png

Project Development Approach:

e The development approach is drop tower rig, breadboard, engineering unit and flight unit.
The flight unit test chamber will be developed by GSFC.

e Thereviews planned are RDR, PDR, CDR, SAR.

e The EHD experiment will be operated in the MSG facility.
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