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SPA.2010.2.2-01 Space technologies
Thermal Components:
Miniaturisation of two-phase thermal control technology for space application

Enhancement and extension of two-phase thermal control technology for space application

Project name:
Two-Phase Mechanically Pumped Loop Thermal Control System Components Enhancement and Optimization for Future High-power Space Applications.

Acronym: TEOFUS

Two-phase mechanically pumped loop (2ph-MPL) is the most advanced thermal control concept for new generation of high-power satellites. MPL main advantages (comparatively to widely used Single-phase MPL, capillary pumped loops, heat-pipes etc.) are: high level of heat dissipation (> 20KWt), thermal control higher accuracy ((0.( C(), sufficient weight (20-50%) and power consumption (30-50%) savings. 2ph-MPL essentials were developed in National Aerospace University “KhAI” during 80-90s of last century; key components were tested on board of MIR Space Station. 2ph-MPL concept is applied at ISS Russian Segment. In recent years in collaboration with CNES and Thales Alenia Space France the ground prototype of 2ph-MPL for 6kW was developed, manufactured and tested in our University (see attached presentation).

Further enhancement and miniaturization of 2ph-MPL critical components such as heat-controlled accumulator, condensers, evaporative heat exchangers, radiators, gas trap and control system is the scope of this project. Optimization paths are: variation of design, geometry and working principles of components, application of advanced materials with better thermal conductivity, thermal expansion and electro-chemical properties, development of adaptive control algorithm. 
As a result the new 2ph-MPL components design will be proposed with optimal weight and power consumption for different application missions with specified heat loads, architecture of satellites, configuration of heat dissipating components and required level of thermal stabilizations.

Following Work Packages assumed:

1. 2ph-MPL structural layouts analysis, selection of critical components to be improved.

2. Selection and analysis of critical components efficiency parameters.

3. Comparative analysis of critical components designs.

4. Manufacturing and ground tests of critical components.

5. Selection and analysis of control system algorithms. Optimization of control system parameters.

We are looking for:

1. Project coordinator

2. Partners interested: Universities, research labs, satellites/spacecrafts manufacturers 

General info about our University available at:

http://cordis.europa.eu/fetch?CALLER=EN_FP7_PARTNERS&ACTION=D&DOC=1&CAT=PART&QUERY=0122c5efc0e6:b201:3dce413d&RCN=82590
http://www.easn.net/network-members/cee/224/
Contacts: 

Igor Rybalchenko, R&D manager

National Aerospace University "KhAI"
17 Chkalova str.  Kharkov 61070, Ukraine

phone/fax: +38 057 719-0473
E-mail: iar@khai.edu
www: www.khai.edu
