A Simple Representation of the Impact of a Loop Heat Pipe on a Space System
As two phase thermal control devices like loop heat pipes become more common, it is necessary to develop a method to simply represent their effects in a system-level model.  Thermo-hydraulically simple models are available, but they still are too slow to include in system models that will be used routinely during concept development.  This discusses an attempt to create a model that will represent the gross impact of an LHP on an orbiting space vehicle.
The approach taken is to model the LHP as a node connected to the radiator through an array of variable conductors.  The value of each conductor is dependent on the source temperature.  By varying the shape of the conductance function, a broad range of potential responses is possible.

The thermo-hydraulic model of the loop heat pipe was run at various input powers over its range of viability. The variable conductor model was correlated against the results using the Sinda solver.  The variable conductor model was then embedded in a spacecraft system model.

Though the variable conductance model is applicable only over a fairly limited range of operating conditions, it has proven very useful the development of the system and has provided excellent insight into the behavior of the operating space vehicle.
