NEW
HEAT EXCHANGER MODELS
FOR 2-PHASE COOLING

Dr. Peter Eschenbacher

Institute of System Dynamics and Control
German Aerospace Center

i DLR



Motivation

Chart2 -

Vapor cycle Cooling Air Cooling
Condensation of Refrigerant
cooling com!en; il cooling .
channel ] ][ channel ()
liquid gas main
: HX
e VC air + water ‘humid air
S etAgetataa g 1) in fresh air
gy i = essmse | compr. channel
Condensation of humid air
Evaporation gas+
of Refrigerant liquid gas L
T l humid air
—— - - in fresh air
.| evaporator channel

air + water

Condensation of humid air

New HX Models for 2-Phase Cooling, Peter Eschenbacher, Institute of System Dynamics and Control, 2024-06

DLR



Heat Transfer Coefficients during Phase Transitions EDLR
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Way of New Approach #
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Discretization and Separation of Hot and Cold Channel ‘#7
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Building a Cross Flow Heat Exchanger with Cell Elements 4#7
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Film Condensation in Horizontal Condenser Tube #
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Process of Evaporation in a Horizontal Tube #
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Condensation of Humid Air ‘#7
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Solved Problems Literature 4#7
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= Good Guess of Heat Transfer Coefficients

H.D. Baehr
K.Stephan

» Heat Transfer Coefficients vary with Phase State Warme- und

Stoffiibertragung
* Free geometric Sizing

= Mass Calculation

Warming 13 12 11 Cooling

Validation

Refrigerant:
Condensation and Evaporation:
Temperature and Enthalpy Deviations < 5%
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Invitation for Beta-Testing #
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Use public Library

nieweber/ThermofluidStream at physical ApproachHEX (github.com)

with Package HeatExchangersPhysical

THANKS FOR YOUR ATTENTION!
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https://github.com/nieweber/ThermofluidStream/tree/physicalApproachHEX
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