Corrigendum: TM54

Page 35: section 7.10.4: paragraph 1, amended as per underlined text: 
“The associated energy demand can then be calculated by multiplying the annual volume of 
water by the density of water, the difference between the supply and return temperatures (typically 55 °C) and the specific heat capacity of water (4.182 kJ/kg·K).”

“Mass of water …”

“Annual energy demand (kW·h/year) = mass of water (kg) × ∆T (K) × Cp (kJ/kg·K)/3600”

	“Note: the numerical factor 3600 converts the energy demand from kJ to kW·h (for consistency).”

Page 35: section 7.10.4: paragraph 2, add new sentence:
“The energy used to meet the demand is then evaluated taking account of system efficiencies, including plant, distribution and storage, with the calculation depending on the type of system. 
It is important to account for….”

Page 35: Box 5: the worked example should appear as follows: 
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36	 Evaluating operational energy use at the design stage



A worked example calculation (outside the model) is shown in Box 5, on the assumption of average 
daily hot water consumption of 8 litre/person per day. (Note: this is illustrative and will vary across 
building types.) 



Box 5: Worked example of calculation outside the model: domestic hot water



Input data:



Daily hot water consumption per person = 8 litre/person (estimate in this example, for illustration) 



Number of occupants = 2480



Number of occupied days per year = 260 (i.e. 5 days a week, 52 weeks a year)



Volume of water consumed per year = 5 158 400 litres



Water density at ambient temperature = 1 kg/litre 



Mass of water consumed per year = 5 158 400 × 1 = 5 158 400 kg 



Supply temperature of DHW = 65 °C



Cold feed temperature of DHW = 10 °C



Temperature difference (DT) = 55 K 



Specific heat capacity of water (Cp) at 55 °C = 4.182 kJ/kg·K



Annual energy demand = mass of water (kg) × temperature difference (K) × Cp (kJ/kg·K) / 3600 



= (5 158 400 × (65 – 10) × 4.182) / 3600 



= 330 000 kW·h/year 



7.11	 Step 10: Adding internal heat gains to the model, for energy 
uses calculated outside the model



The internal heat gains from all equipment and processes in the building will need to be included in 
the model when calculating energy use associated with heating, cooling and distribution systems. 
Many of these gains will be automatically included in the model, while those associated with energy 
uses calculated outside the model will need to be added to the model. 



Solar gains can have a significant impact on the energy profile of a building — decreasing space 
heating demands in winter and increasing any mechanical cooling loads in summer; they can also 
have implications for thermal comfort especially overheating risk. Dynamic modelling software tools 
and many steady state modelling tools will calculate solar gains automatically based on the building 
location, geometry and envelope properties, so these gains do not need to be added. 



A representative figure for occupant heat gains will have to be included, depending on the occupant 
patterns and the activities in the building. Within most steady state and DSM models, occupancy 
gains will be calculated by the software based on the occupancy numbers, profiles and metabolic 
rates specified for each space, established from the structured information gathering described in 
Step 2, section 7.3. 



The following are the other main sources of heat gains that must be included; depending on the 
modelling approach, these may already be accounted for in the model, or will need to be added 
into the model as heat gains based on their energy use calculated in Steps 3 to 9: 



	— Lighting gains: this may be done automatically in the software package or through a manual 
calculation of associated energy use.



	— Small power gains: internal gains for small power equipment can have a significant impact 
on the heating and cooling demands of a building. A separate load should be calculated to 
account for out-of-hours small power gains as this can have an impact on the building’s 
internal conditions overnight, affecting the demand on heating and cooling systems at the 
beginning of the day. 



	— Plant equipment gains: any plant and equipment that is within the thermal envelope of the 
building (e.g. fan coil units, plant in internal plant rooms, lift motor rooms etc.), unless it is 
automatically included. Where applicable (if not already accounted for in the model), internal 
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