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The Problem
Today it is neccessary to make a full blown building 
simulation to design an Embedded Radient System.
• Possible solutions are IDA ICE 4, TRNSYS, IES VE, 

Energy+, ect.
• These Simulations are 

–time consuming, 
–complicated and 
–prone to errors.

Þ We need a simple solution to effectively design 
embedded radiant systems
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What’s the Solution?
• ISO 11855 describes an iterative resistance approach to 

size embedded radiant systems.
• This system has been implemented in C++
• The program is called the Simple Simulation Tool (SSTe)

Þ How dose the SSTe work?
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The principle of the SST
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Simplification of problem

Full Building Single Zone
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where:
PL = Pipe level
1 = Heating/Cooling equipment
2 = Hydraulic circuit
3 = Slab including core layer with pipes
4 = Possible additional resistances (floor covering or suspended ceiling)
5 = Room below and room above

The principle of the SST
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Simple scheme of a thermally active surfaces
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The principle of the SST

where:
L = Length of installed pipes
LS = Lower part of the slab
Rr = Pipe thickness thermal resistance
Rw = Convection thermal resistance at the pipe inner side
Rx = Pipe level thermal resistance
Rz = Water flow thermal resistance
T = Pipe spacing
US = Upper part of the slab
θesp,Av = Average temperature at the outer side of the pipe
θisp,Av = Average temperature at the inner side of the pipe
θPL = Average temperature at the pipe level
θWater,Av = Water average temperature
θWater,In = Water inlet temperature
θWater,Out = Water outlet temperature
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General scheme of the Resistance Method

20.09.2013



2013-09-20

4

DTU Civil Engineering, Technical University of Denmark

The principle of the SST
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where:
A = Thermal node representing the air in the room
C = Thermal node representing the ceiling surface
CHT = Convective heat transfer
F = Thermal node representing the floor surface
IW = Thermal node representing the internal walls
IWS = Thermal node representing the internal wall surface
RHT = Radiant heat transfer
QConv = Total convective heat gains
QRad = Total radiant heat gains
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Scheme of the thermal network representing the room
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SSTe Interface
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Overview
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SSTe Interface
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Project selection
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SSTe Interface
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Project input data
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SSTe Interface
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Actions
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The principle of the SST
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The SST Window
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The principle of the SST
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The SST Output – Operative Temperatur
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The principle of the SST
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The SST Output – Operative Temperatur
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Conclusion

• Fast and easy simulation
• Results are within 5% error (compared to other 

simulations)
• Input data library is functional
• Input data validation

• Rough system sizing is possible
• No information about humidity constraints

Præsentation15

SST is a promising approach
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Thanks for your attention!
Questions?

DTU CIVIL ENGINEERING
Department of Civil Engineering

Technical University of Denmark
Brovej 118
2800 Kgs. Lyngby

Ph.   +45 45 25 17 52
@     benbe@byg.dtu.dk
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What now?
• Further testing of SST
• Creating a library for the SST
• Creating simple diagrams showing the relation between some key 

parameters
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