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 Introduction 
 
Consolux M&E Consulting Ltd have been engaged by Patrick Rogers of Alcyum Solutions Ltd to carry out a desktop based 
survey of the thermal envelope of the existing building. The building was modeled using Cymap 2018 and its Energy 
program. This thermal model produced heat losses, heat gains, and energy costs with the U-values used in section 2. By 
comparing the results from the historical and proposed buildings, an assessment was made of the potential savings. 
  
The purpose of this assessment is compare the energy consumption of the current building aginst the building with 
proposed improved thermal elements. This should help to show how the proposed improvements reduce the running 
costs of the building and lead to savings over a period of time. 

 Heat Loss Assessment 
 
The renovation to St Aloysius Convent is proposed to improve the thermal envelope of the existing building, through 
new thermal elements such as an internal wall lining to existing external walls and the replacement of windows and 
doors. 
 
As a comparison between the current thermal envelope of St Aloysius Convent and the proposed with additional 
insulated wall lining, thermal models have been produced with the relevant U-Values: 
 

2.1    External Wall U-Values  
 

 The historical U-Value limit of 1.7 W/m²K for walls, as per the Building Regulations 1965 Part F Thermal 
Insulation. 

 The proposed U-Value of 0.2 W/m2K when insulated wall lining has been included.    
 

2.2    Glazing U-Values 
 

 The historical U-Value limit of 5.0 W/m²K for windows, as previously there was not a limit and thus based on 
single glazing. 

 The proposed U-Value of 1.6 W/m2K for windows has been used based on Approved Document L1B. 
 

2.3    Proposed Improvements and Energy Strategies 
 
 2.3.1 Material Improvements 
 

The building is to be internally insulated with an improved wall lining to improve its heat loss 
characteristics. The windows are to be replaced from single glazed units to double glazed. The doors are to be 
replaced to meet current L1B u values. Together, these material improvements will lead to a significant 
reduction in the amount of energy required to keep the building at required temperatures set in CIBSE Guide 
B Table 1.1. 

 
 2.3.2 Lighting improvements 
 

 Lower energy LED lighting is to be used together with PIR/Presence/Absence detectors. This would 
reduce energy consumption when rooms are not occupied. In the Chapel and Prayer rooms, DALI panel will 
be used to facilitate light settings management to allow for greater control of lighting. 

 
 2.3.3 Heating Strategy 
 

 3No. gas fuel condensing boilers will supply low pressure heating to radiators throughout the 
building. The heating pump will be able to analyse the heating system and optimise its settings to adjust its 
operation when there are changes in heating demand. This would lead to minimum energy consumption. 
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 2.3.4 Domestic Water Strategy 
 

Water supply to plant room will be circulated throughout the building with a water booster set. Hot water 
production would be through a condensing water heater with modulating burners to allow for the optimum 
amount of gas to be used to maximise energy efficiency and cost savings. 

 
 2.3.5 Domestic Water Appliances 
 

 Taps and fittings would be fitted with flow control equipment which reduces the consumption. 
Cisterns would be of a water saving, low-flush or dual-flush type which would reduce toilet flushing.  

 
 2.3.6 Ventilation strategy 

 All extractor fans for bathrooms to be low specific fan power with boost mode wired into the light 
switch. Overrun setting on fans will minimise energy use after occupant has left the room. A heat recovery 
unit will provide ventilation to the basement library and will be controlled with an ambient response 
humidity sensor to allow for optimum ventilation. 

 
Heat Loss Summary 

Floor Level 

Total Heat Loss 

Existing 

(W) 

Total Heat Loss 

New 

(W) 

Average Heat Loss 

Existing 

(W/m2) 

Average Heat Loss 

New 

(W/m2) 

Basement 5213 3220 94.78 58.54 

Ground 16134 4820 90.64 24.27 

First 19954 5852 85.27 23.73 

Second 21309 5698 91.85 24.56 

Third 22784 5934 99.06 25.8 

Total 85.4 kW 25.5kW 91.93 26.61 
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 2.4    Total Heat Loss Components 
The requirement for conservation of fuel and power, is stated in Building Regulations Part L1B. Reasonable 
provision is to be made by limiting heat gains and losses, through thermal elements and other parts of the 
building fabric, and providing fixed building services which are energy efficient, have effective controls, and are 
commissioned by testing and adjusting as necessary to ensure they use no more fuel and power than is 
reasonable in the circumstances. The heat loss figures shown, detail the existing envelope with retained 
elements fall short of the required minimum U-Values to achieve a sustainably viable heat loss, as opposed to 
the introduction of proposed elements, with added insulated wall lining decreasing the heat loss significantly. 
The proposed thermal elements fully meet the requirements set in Building Regulations Part L1B. 
 

 
 
 
 
 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
  

 Existing Elements New Elements 

Fabric Loss (kW) 64.1 14.5 

Infiltration & 
Ventilation Loss (kW) 

21.3 11 
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3.0 Thermal Model Calculation - Existing Building 
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4.0 Thermal Model Calculation – Energy Assessment – Existing Building 
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5.0 Thermal Model Calculation – New Thermal Improvements 
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6.0 Thermal Model Calculation – Energy Assessment – New Thermal Improvements 
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 Summary and Analysis of Results 
 

 
 
 
 
 
 
 

 
The summary table above compares the annual costs of energy consumption of St Aloysius Convent as modelled by 
Cymap 2018. There is a significant reduction in heating costs due to the improved thermal characteristics of the 
building. The lower U-values have led to lower heat losses and thus less requirement to keep the building heated at a 
comfort levels. The improved building fabric also leads to an increased cost to cooling. This is due to the improved 
insulation of the external walls. As there are no cooling systems to be installed presently, this cost should not be taken 
into consideration.  
 
The impact of improving the U-values to prevent heat loss, result in an overall increase in savings on annual energy 
consumption. Guidance on thermal elements from Building Regulations L1B section 5.12 state that reasonable 
provision would be to upgrade the existing thermal elements. A reasonable test of economic feasibility would be to 
achieve a simple payback of 15 years or less. Where the standard is not technically, functionally or economically 
feasible, then the external thermal elements should be upgraded to the best standard that is technically and 
functionally feasible and delivers a simple payback period of 15 years or less. 
 

 Existing Elements New Elements 

Heating Cost (£) 5470.20 1149.80 

Cooling Cost (£) 661.20 1243.10 

Total Cost (£) 6131.40 2392.90 


