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Computer Modelling – Design or Energy Simulation 

Radiance Daylight APACHE  
 

 

FloVent CFD Simulations 

MicroStation  Electric Lighting 

ModelIT 
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First Law of Thermodynamics  

 
The first law of thermodynamics is the application of the conservation 

of energy principle to heat and thermodynamic processes:  
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Energy Balance for a Heated Building 
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Scamp/Fase 1980 

Solar Simulation 1984 

The Early Days – Faber Computer Operations 
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Cost / Benefit Analysis Used to Determine Target 

Concurrent Notional Recipe Approach 

Actual Building 

Notional Building 

BER 

TER 

Actual U-values and 

efficiencies 

Actual size, shape, 

orientation, uses, 

weather and system 

types but.... 

....notional U-values 

and efficiencies 
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Impact of HVAC selection on EPC Rating 
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Radiators 

FCU 

• 2100m² office building 

• Two models: 

1. Radiator heated only  

2. Fan Coil Units 

• Both models ‘just-comply’ with 

Building Regulations Part L2006 
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Operational Ratings for Typical Buildings when run with NCM Templates 
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Building Energy Loading 
Building Energy Requirement (kWh/m²/an)
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IES – Thermal Loads 

Building Energy Requirement (kWh/m²/an)
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SBEM Main Calculation Output 

Test Example Case for  Project 
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BRUKL Output Document 
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Four Key Areas That Can Be Improved 

   
Climate data 
 
Occupancy and internal heat gains 
 
System performance  
 
Thermal properties of building materials 
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Changes in Average Temperatures from 1961 to 2006 
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Mean UK Winter (January and February) Temperatures from 1910 - 2010 



15 

Improving DTM Software 

7/11/13 

UK Weather Statistic for 2010 With Coldest December 
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Reduction in Heating Demand from Weather over 45 Years 
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Increase in Cooling Demand from Weather over 45 Years 



Sustainable Buildings – Doing More With Less 

Average Temperatures in the South West 
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CIBSE  Design Summer Year Data 
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Highest and Lowest Temperature Changes by 2080 
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CIBSE TM48: 2009 
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UKCP – Changes in Absolute Annual Mean Temperatures (All Scenarios) 
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Temperature Heat Island Effect in London 
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Purpose of CIBSE TM54: 2013 

 • Provide a methodology to calculate 

operational energy use 

• Demonstrate that energy 

performance is dependent on how 

the building is occupied, run and 

maintained, as well as how it is 

designed and constructed. 
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Methodology  Within CIBSE TM54: 2013 
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CIBSE TM54: 2013 Estimate of Annual Energy Consumption 
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Running Scenarios following CIBSE TM54: 2013 
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Schools Old Energy Consumption Guide 
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APSIM HVAC System Network and Controls 
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Building Services Engineering 
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Vertical Air Temperature Distribution with HVAC Systems 
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How Does Cooling Actually Perform 
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Lighting Equipment and Light Loss Factors 
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CFD Analyses for Standard Data Centre 
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CFD Analysis of Store Food Layout with Underfloor Heating 
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Fabric Checks Have a Way to Go!! 

Measured values 

Construction Calculated Good 
workmanship 

Poor  
workmanship 

Full fill Min fibre 0.22 0.22 0.395 

Partial Fill XPS rigid board 0.21 0.24 0.985 

 

U Values (Hens et. al. 2007) 
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102mm 

Brick 

50mm 

Air 

12.5mm 

Plasterboard 

100mm 

Block with Mortar 

89mm 

Mineral Wool with Timber Studs 

Example  – Cavity Wall U-value Calculation 
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Upper Resistance Limit 

R1 U-value would be 0.26 W/m2K 

As most people would calculate 

R1 U-value would be 0.30 W/m2K 

To 1995 proportional area method 
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U-value of the Wall 

U-value = 0.32 W/m2K 

 from Part L 2002 

U-value = 0.30 W/m2K for Part L 

1995 proportional area method 

U-value would be 0.26 W/m2K 

As most people calculate it 
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Images shows cut-away of conduction model of 

wall and ground floor for average summer 

conditions 

Envelope meets or exceeds values 

recommended by Passivhaus 

Institute 

Walls and roof 0.09 W/m²K 

Floor 0.10 W/m²K 

Glazing 1.00 W/m²K 

Super insulation and thermal mass, allow the 

building envelope to decouple the internal 

environment from the harsh external 

conditions 

Passive House Project Case Study  
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CIBSE Guide A10 
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Embodied Energy Data for Aluminium 



43 7/11/13 

Improving DTM Software 

Embodied Energy Data for Glass 
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How Would You Analyse These Façades? 
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Pilkington Glazing Calculator 
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How Does the Facade Work 

Thanks to Mark Taylor 

Allies and Morrison 

How does the Software 

deal with complex facades 
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“2+1” Window Therm 2 Software  Isotherm Prediction 
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Technal Fxi Range of Windows 
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The Thermal Assessment of Curtain Walls – CWCT Guide 

Appendices 

Estimating curtain wall U-values 

Calculating wall U-values 

Calculating framing U-values 

Calculating rainscreen U-values 

Inputting data to SBEM 
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CIBSE TM37:2006 – Design for Improved Solar Shading Control 
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Solar Shading at De Montfort University Business & Law Building  
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Example for London Showing Benefits of Blinds 
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Outside Air Temperature and U-Values for Glazing 
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U-value of Glazing and Wind Speed  
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Glass Unit U-value with Outside Air Temperature 
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Internal Air Temperature = 20ºC 

U = 2.2 W/m²K: Glazing Surface Temperatures 

 External Dry Bulb Temperature = 0ºC 
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CIBSE TM35:2004 - Façade Selector Toolkit 
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What Should a Roof Look Like? –Photovoltaic’s on a Green Sedum Roof 
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CoolDeck With Phase Change in Stevenage 
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THANK YOU FOR LISTENING 


