Thermal performance investigation of metal foam heat exchanger for micro-gas turbine
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Abstract
Micro gas turbines require a compact recuperator with high effectiveness to achieve higher thermal efficiency. Porous media such as metal and ceramic foams are known to increase heat transfer and potentially can be incorporated in recuperators. This study presents an experimental monitoring of heat transfer performance of metal foams. The idea is to combine excellent thermal properties of metal foams with turbine gases heat fluxes exploitation, in order to elevate the temperature of compressed air before it enters the combustor. A novel facility was designed and developed for monitoring heat transfer mechanisms that occur in metal foams at steady and transient state. The study demonstrates that the application of foam materials may increase thermal efficiency achieving higher performance of micro-gas turbines.

introduction
A considerable amount of heat is lost when switching from gas turbines to micro gas turbines resulting in lower thermal performance. Heat management through combined cycles may improve this performance. However, complicated combined cycles increase the cost and industrial footprint of the system, making it more complex. The use of a compact recuperator makes the system much simpler and may achieve the required improvement in thermal efficiency. [1].
Metal and ceramic foams are already known for their exceptional mechanical and thermal properties and are widespread in the market for several applications [2, 3]. However, they have not debuted in the micro-GT market and their use is still not fully investigated in this area. It is necessary to understand the relation between metal foam geometry features and their thermal properties. Besides, a significant gap exists in the dynamic performance evaluation of porous media.
The measurement of temperature as a spectrum over the wall of the test section can be performed using thermochromic liquid crystals (TLC). TLCs are widely used in surface temperature measurements during heat transfer experiments. The colour change is reversible and repetitive, allowing the crystals to be used in many tests as well as for the continuous temperature surveillance in a variety of applications [4]. Their great advantage over conventional thermocouples is that they are more accurate in dynamic performance. 
RESULTS and DISCUSSION
The results of the conducted experiments indicate the effects of metal foams on constant and dynamic thermal performance of a heat exchanger. The input variables monitored are fluids mass flow rates and input temperatures. During the experiment at transient and steady state, wall temperature distribution, local convection heat transfer coefficient as well as the local Nusselt number can be visualised. The visualisation of these quantities was achieved by the calibration of TLCs colour spectrum to 2-dimensional temperature distribution. Heat flux at the wall, and overall effectiveness of the component are also obtained. 
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	Figure 1: a) Section view of experimental set up b) temperature distribution colour visualisation.
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