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The accompanying ZIP file contains a simple PowerPoint FAQ that discusses modelling radiant slabs with ApacheSim
providing several important steps in the right direction—suitable for a quick schematic design study—accurate
modelling of such systems in terms of cooling capacity, reaction time, thermal comfort, and energy consumption
should be done using ApacheHVAC.

In this method, hydronic room units (“radiators” and “chilled ceilings”) are placed within the heating/cooling slab zone
in order to provide control over water temperature, volume, mass, and flow rates within the slab, as well as pump
energy and the heating and/or cooling capacity of the water loops. This method also facilitates control of slab heating
and cooling via temperature sensors in the adjacent (or any) occupied zone without need for formula profiles that
reference individual room numbers. Furthermore, you have full control over the interplay between implementation and
control of airside ventilation and/or supplemental heating & cooling sources on the one hand, and the hydronic slab on
the other. Controls, thermal comfort, and energy consumption for hybrid or mixed-mode systems incorporating natural

ventilation can also be much more fully explored.

As part of this method, or even the simpler method provided in the FAQ, it is essential that you adjust the concrete
slab material conductance to account for the depth, spacing, and tube-wall resistance of the hydronic tubing within the
slab. Whereas the conductance would be increased to account for extended internal surface area in the case of an
air-cooled slab (e.g., TermoDeck), which is akin to a heat sink with air-cooling fins, for hydronic slab heating and
cooling the conductance is significantly reduced, since the water is really in contact (via the tube material) with only a
very small surface area within the slab. The best tool for making this adjustment is a simple 2D finite-element model
such as can be readily created and modified in LBNL's THERM tool in a matter of half an hour or so. If you would
prefer though we have a very simple spreadsheet, that is attached to this email, which provides a rough approximation
of the required adjustment. It includes both the simple slab conductance adjustment method (in the middle) and
illustrative results from the 2D FE method using THERM (on the right). The THERM model tends to indicate and
effective overall conductance of about 20—30% less than the simplified method. Thus users should anticipate that the
simplified method may slightly overestimate the cooling capacity, and may want to simply adjust the simple model
results downward a bit further as a conservatism. Also, on the left side it includes a calculator to adjust the convective
heat transfer coefficient for chilled ceiling surfaces, which applies only to ceilings (not needed for floors) and is
generally needed only when the surface-to-air delta-T at the chilled surface is going to exceed a couple degrees F.
For small differences, the standard natural convection coefficients work very nicely. As the d-T increases, however,
the standard models tend to under-predict the cooling capacity of the chilled surface.

However, | would recommend that you use THERM for this adjustment if you are seeking accuracy with respect to

cooling capacity and energy consumption.

The attached pdf explains this in considerable detail and provides results for and discussion of radiant cooling

applications in four different North American climates using only an evaporative cooling water source.



