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Motivation

The European aviation sector has committed to
achieving climate neutrality by the year 2050. The Clean
Aviation Open Fan for Environmental Low Impact of
Aviation (OFELIA) initiative represents a significant stride
toward realizing this objective. OFELIA aims to establish
the advantages of an open fan architecture (figure 1) in
terms of operational efficiency, specifically tailored to
meet the evolving requirements of the upcoming
generation of Short & Medium Range aircraft.
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Such alternate engine designs require optimized thermal
management systems, incl. efficient heat exchanger (HX)
designs to achieve the ambitious performance targets.
TUD has upgraded its existing wind-tunnel facility to test
HXs under engine relevant operational conditions (Re,
Ma; figure 2). This new facility can accommodate both
conventional and advanced manufactured HXs.

Test Rig

To replicate various flight phases in the test rig, the air pressure is
adjusted to alter the Reynolds number independently of the Mach
number (figure 3). The HX is subjected to a flow of high tempera-
ture oil, and the dissipation of heat is achieved through controlled
flow of air (figure 4).
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 Quantification values:

Ap, = Ptin — Ptout Q = Myjr Cp ° (TOut — Tln)
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Figures:
- Fig. 1 Advancing open fan architectures [1]
C O n c I u s I O n Fig. 2 Operating conditions of an engine during different flight phases
Fig. 3 Test rig - air side

Thermal management is an absolutely crucial aspect of next-generation engines, and the HX &~
assumes a pivotal role as a fundamental component. This poster describes an exciting test rig .«
that tests and validates additively manufactured HXs. A notable feature of this experimental setup ™’

Test rig - oil side

Fig. 5 Inlet Screen

Measuring arrangement of the HX inlet conditions
Measuring arrangement of the HX outlet conditions
Fig. 8 Cross section of the core test rig

IS its capability to set the Re independently of the Ma by introducing controlled overpressure. Source:
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