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Executive Summary 

 
 

Primary Energy Reduction = 11.5% 

CO2 Reduction  = 11.2% 

 

 
As part of the drive to improve the energy and carbon efficiency of new and 
refurbished buildings, Manchester City Council require all new developments to 
reduce their CO2 emissions through considerate design, paying particular attention 
to energy efficiency measures and appropriate LZC technology.  
 
This document investigates the use of renewable technologies and energy efficient 
design to achieve the required target savings of the proposed development’s 
predicted annual CO2 emissions.  
 
In order to optimise the design of equipment and renewable technologies, it has 
been necessary to generate a 3D building model of the proposed building.   Once 
generated, dynamic simulations have been run on the building model for the 
considered energy efficiency measures and possible renewable technology options. 
 
The modelling carried out for the building has highlighted that improvements on Part 
L2 2021 Target Rates can be achieved by implementing energy efficient measures 
whilst utilising a centralised air source Variable Refrigerant Flow heat recovery 
system (VRF) providing space heating and cooling.  The energy efficient measures 
include high thermal performance of the building fabric, mechanical ventilation with 
heat recovery to the hotel bedrooms and low energy lighting throughout. 
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1. Introduction 

The issue of sustainability will be with us for some considerable time and will 
certainly increase in profile. Increasing emphasis is being put on good design to 
reduce the environmental impact new build residential developments have.  This 
document shall demonstrate how the proposed extension of Holiday Inn Express on 
Oxford Road in Manchester will reduce its environmental impact through energy 
efficient design and use of renewable technology.  
 
The proposed development is required to fulfil the compliance conditions set out by 
Part L2 of the 2021 Building regulations. The development will achieve the reduction 
targets for Primary Energy and CO2 emissions through a combination of energy 
efficiency measures and renewable technology.  

 

2. Description of the Building 

This report specifically deals with the proposed two storey extension of Holiday Inn 
Express on Oxford Road in Manchester. The existing building is a 10-storey hotel 
situated adjacent to the River Medlock.  
 
The proposal is to retain all the plant on the existing roof and construct 2 additional 
storeys above the plant deck.  The plant deck will become the 11th floor and will 
have an open façade all around its periphery. The new 12th and 13th floors will have 
an additional 24 bedrooms between them. 

 
 

3. Methods of Forecasting CO2 Emissions 

The latest (2021) Building Regulations Part L came into effect 15th June 2022 and 
incorporate changes to the metrics used to demonstrate the efficiency of buildings. 
This development will be assessed under Part L2 2021. 

The proposed development is required to fulfil the compliance conditions set out by 
Part L2 of the Building regulations to reduce CO2 emissions through the use of 
energy saving measures and implementation of renewable technology.   

In order to accurately calculate the predicted energy demands of the proposed 
building and associated CO2 emissions, 3D dynamic simulation modelling is 
required.  The DSM software used for this investigation was the IES Virtual 
Environment. The DSM creates a virtual building, incorporating: 
 

▪ all of the fabric details (glazing, wall construction, floor construction, etc.) 
▪ solar shading (from the constructed building and local obstructions) 
▪ solar gain through glazing and other solar heating 
▪ internal room data (including occupancy, heating, lighting, etc. for each 

room) 
▪ infiltration (effectively the building air leakage rate) 
▪ required heating and cooling demands for each room of the building 
▪ all installed equipment requiring energy (heating, cooling, lighting, pumps, 

motors, operational equipment, etc.) 
 

Utilising this sophisticated software, the renewable energy options can be trialled to 
measure its performance and contribution to the building’s needs.   
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4. Energy Hierarchy 

To design the building to the current notional building specification used to create 
the Target Emissions Rate (TER) would lead to compliance with ADL2 and Planning 
Policy EN6. However practical limitations on some parameters do not make this 
possible and a more holistic approach to the design must be undertaken to ensure 
these targets can be achieved. It is appropriate, in this case, to follow the widely 
recognised energy hierarchy to determine the most practical and economically 
feasible design available to this development. 

Developing energy efficient, low carbon buildings is a key objective of national policy 
and recent changes to the Building Regulations support the reduction of energy 
demand though efficient building design.  

The development will be designed with a fabric first approach, utilising lifetime 
passive design measures, before applying low and zero carbon technologies to 
those consumed energies. With the latter it recognises the errors in the gas energy 
strategy previously pursued by the UK government and the substantial advances 
now made in reducing the electrical supply carbon footprint.  

 

4.1. Be Lean – Energy Efficiency 

 
Before immediately amending the design to incorporate a raft of renewable 
technology to reduce the development’s CO2 emissions it is important to ensure the 
design has optimised the development’s energy performance by considering the 
following energy hierarchy: 

1. Be lean – use less energy through energy efficient design. 

2. Be clean – supply energy efficiently through use of decentralised energy.  

3. Be green – use on-site renewable energy technologies.  

 

4.1.1. Building Fabric 

The insulation values of the building must also be addressed to ensure the optimum 
envelope construction and reduce the heating requirement of the building. Part L2 
building regulations require certain minimum values of fabric thermal performance 
(U-values) be met for all components of the building’s external thermal envelope. 
Improvement on these values will reduce heat loss from the building and therefore 
reduce the heating requirement. It is proposed that the building is designed by the 
architect, with U-values for external walls, floors, roof areas, windows, and doors in 
excess of the current building’s fabric standards, thereby improving the overall 
thermal performance of the building. 

Building Element 
Existing Building 
U-Value Standards 

Proposed Extension 
U-Values 

 W/m2K W/m2K 

Wall 0.35 0.26 

Ground/Exposed Floor 0.25 0.18 

Roof 0.25 0.18 

Glazing 2.2 1.6 

Air Permeability 10 m3/m2h 3 m3/m2h 



 

Holiday Inn Express, Manchester – Energy Statement  © ACG 2023 
  
 Page 6 of 21

  

4.1.2. Overheating 

The issue of overheating and the effect it has on the cooling requirements within 
buildings has been highlighted for a number of years. This development will require 
cooling to the bedrooms and communal areas for the comfort of the hotel guests but 
it is desirable to reduce the cooling capacity of the building through good design. 
Passive measures such as external solar shading devices will reduce the influence 
of solar gains during summer months whilst not reducing desirable solar gains in the 
winter months. 
 

 

4.1.3. Lighting 

Lighting has a major and direct impact on carbon emissions and is one area where 
they can be reduced effectively through considered design. Therefore, there is more 
incentive to examine lighting design and specifically with this building, emphasis 
shall be given to: 

▪ Prevention of Overlighting - Areas with high levels of natural daylight will be 
zoned separately and a control strategy implemented to allow more consistent 
lighting levels across rooms. 

 
▪ Lighting Efficacy - Installed lighting efficacy will have an efficacy in excess 

of 100 lm/W, greater than the current Building Regulations minimum 
standards.  
 

▪ Control - All store rooms and “back of house” areas shall employ occupancy 
detection to switch lighting. Similarly, other areas such as public toilets, 
changing rooms, shower rooms; etc. (subject to Health & Safety concerns) 
shall be fitted with this type of control. Lighting to bedroom corridors shall be 
controlled by occupancy detection, with lighting levels being reduced by half 
when not occupied.  

 

4.1.4. Heat Recovery Technology  

Local bedroom ventilation is provided by a mechanical ventilation heat recovery 
(MVHR) system which has supply and exhaust fans, cross flow heat exchanger and 
filters. The recuperation process reduces heat losses and improves energy 
efficiencies.  

 
 

4.2. Be Clean – Decentralised Energy Technology 

 

4.2.1. CHP 

In order for a CHP installation to be feasible, a large continuous demand for heating 
and domestic hot water would be required. CHP units rely on a continuous load to 
maximise their efficiency and impact on conserving energy. Therefore, CHP units 
are usually sized on the base load of the development’s heating or domestic hot 
water demands to reduce excess heat being wasted to atmosphere. 
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The hotel extension has been designed to improve on current building regulations 
concerning thermal performance of the building and as such reduce heat loss and 
therefore reduce the heating demand of the building. This reduced base heating 
load would reduce the required size of CHP plant considerably, so a large domestic 
hot water demand would be required to lend potential to the possibility of installing 
a CHP unit.   

The studied domestic hot water from other hotels demonstrates there is high 
demand for domestic hot water during the morning around breakfast and also during 
the early evening when rooms first become occupied.  Between these two peaks 
domestic hot water demand is minimal and represents a small base load from which 
to size an appropriate CHP unit. An appropriately sized CHP unit would therefore 
only pre-heat domestic hot water and the energy savings and CO2 reduction from 
such a unit would be minimal in comparison to the capital cost.  
 
We believe therefore, that other options for reducing CO2 emissions are better suited 
to this development for the following reasons: 

 

• Hotels operate with a small base load and two high peaks (morning and early 
evening). Therefore, to operate a CHP continuously to maximise efficiency, it 
must be sized on the small base load, reducing its influence. 

• High efficiency gas-fired water heaters can have efficiency 10% better than 
that found on CHP units, reducing the potential benefit on CO2 emissions 
through electric generation from CHP. 

 

4.3. Be Green – Renewable Energy Technology 

Within the framework of the energy hierarchy, major developments should reduce 
regulated CO2 emissions through the use of energy efficiency measures, 
decentralised technology, and on-site renewable energy generation.  All renewable 
energy systems should be positioned and designed responsibly to minimise 
negative impact on the local environment. 

 
Planning Policy encourages the use of a full range of renewable energy 
technologies, which should be incorporated wherever site conditions make them 
feasible and where they contribute to the highest overall and most cost-effective 
CO2 emissions savings for a development proposal.  

There is a presumption that all major development proposals will seek to reduce 
CO2 emissions by at least 15% over 2010 Part L by implementing renewable 
technology. The implementation of the new Part L 2021 targets is more onerous 
than this reduction and as such supercedes the 2010 target.  

The design of new developments should consider the use of renewable energy 
technologies such as: biomass heating; renewable energy from waste; photovoltaic; 
solar water heating and heat pumps. The Core Strategy encourages the use of a 
full range of renewable energy technologies, which should be incorporated wherever 
site conditions make them feasible and where they contribute to the highest overall 
and most cost-effective CO2 emissions savings for a development proposal. 
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4.3.1. Biomass 

In instances where no gas supply is present biomass boilers have been considered 
as an alternative to CHP systems. Wood chip boilers have been used extensively in 
other Countries and also in Scotland.  Typically, wood chips are delivered regularly 
to fill up a storage hopper, with these chips being fed automatically, as required, to 
a suitably designed boiler. The ash is disposed of and removed in a similar manner.  

There is no space available for a storage hopper within the building and as such the 
ability to operate a biomass boiler to provide heating and hot water to the building 
is compromised. Security of supply would be another issue with a lack of local 
suppliers meaning fuel must be sourced from further afield, increasing logistical 
issues and CO2 emissions associated with transportation. The rising price of oil will 
also clearly have an effect on transportation costs for the supplier which will be 
passed onto the customer, making other options more cost-efficient and secure. 

Biomass boilers together with biomass CHP can therefore be ruled as unsuitable 
for this development. 

 

4.3.2. Hydrogen Fuel Cells  

There are high hopes for the emergence of fuel cells as a viable renewable energy 
technology for the future. However currently there are still issues with hydrogen-
fuelled engines and power plants. Transport, storage, and safety problems need to 
be addressed and as such this emerging technology is not considered robust 
enough to provide a feasible source of power for the development. 

 

4.3.3. GSHP & Geothermal 

Ground Source Heat Pumps (GSHP) provide a robust way of heating (and cooling) 
buildings. They make use of renewable energy stored in the ground, by using a 
working fluid combined with a heat pump. Typically, a GSHP can deliver around 
three times as much thermal energy (heat) as is used in electrical energy to drive 
the system. The system uses submerged heat collecting pipes in a closed loop, 
containing water (with a little antifreeze) to extract this stored energy from the 
ground. The collection loop can either be installed horizontally in a trench several 
metres below the ground surface over a large area or vertically in the form of 
boreholes (geothermal), subject to the geological suitability of the site.  

For this development there is not enough open space available to install either a 
horizontal trench loop or vertical borehole system. Furthermore, it has been 
previously demonstrated that in some instances higher Coefficients of Performance 
(COPs) are possible from modern air source heat pump (ASHP) systems at a 
fraction of the installed cost of a GSHP/geothermal system. It is for the reason that 
GSHP will be discounted in favour of a high efficiency ASHP system. 
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4.3.4. Photovoltaic (PV) & Solar Thermal 

Whilst PVs (or solar cells) started out as a low powered energy source and were 
uneconomic in the short and medium term, as it has evolved into a more mainstream 
technology the associated costs have reduced to make PV a viable option. 

In the case of solar thermal panels, this is robust technology available to provide a 
building’s hot water supply using roof-mounted solar panels. These panels, either in 
the form of flat panels or the more efficient evacuated tubes can be up to 96% 
efficient, emitting just 4% of the solar energy captured. This reduces carbon 
emissions and energy output through pre-heating the domestic hot water within the 
building.  

In the case of both PV & Solar thermal, the siting of the new external condensers 
together with the repositioning of the existing condensers from the plant deck up to 
the new roof will restrict the potential size of any installed array. Due to the large 
amount of plant required to be sited externally together with other considerations 
such as building maintenance access around the roof of the building, there is no 
space available for even a small array to be located and this technology should be 
discounted as a viable option.  

 
 

4.3.5. VRF 

VRF technology has long been demonstrated to be an energy efficient option for 
use within hotels. The additional presence of heat recovery within the system 
reduces the load on the outdoor compressor units and therefore reduces energy 
consumption of the system. The VRF system is beneficial due to the way it operates 
and “moves” heat around the building. The VRF system will therefore move excess 
heat from one area and introduce it to another area where heating is required, 
instead of dumping the heat to the external condensers.  

The system takes advantage of the usage of the various areas of the building and 
the influence of solar gain (amongst others). For example, occupied rooms with a 
southerly aspect may require cooling, whilst those facing north are more likely to 
require heating. The design of the VRF heat recovery system links rooms of varying 
demand and transfers heat between them, BEFORE demanding grid supplied 
energy. Clearly this is a more efficient concept compared to other system designs 
where any excess heat in the south facing bedrooms is dumped to atmosphere.  
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5. Forecasting CO2 Emissions 

Through 3D modelling of the proposed building a Baseline Primary Energy 
Consumption can be obtained together with the Baseline Carbon Dioxide Emissions 
for the building.  
 
These baseline values represent the energy consumption and CO2 emissions of the 
building designed to the required standards of Part L2 2021. The notional space 
heating and domestic hot water requirements are, in this case, supplied by natural 
gas fuelled installations. 

 
 
 

Target Primary Energy Rate 288.4 kWh/m2 

Target CO2 Emissions Rate 52.5 kgCO2/m2/year 

 
 

The Baseline design modelled above can then be upgraded to take into account the 
energy efficiency measures proposed previously (see Section 2.). These energy 
efficient measures include improved U-values for the external building fabric and a 
low-energy lighting schedule that exceeds the efficacy constraints documented in 
Part L2 as well as the MVHR ventilation units supplementing the space heating. Air 
Source VRF units will provide space heating and domestic hot water to the building. 

 
 

Building Primary Energy Rate 255.1 kWh/m2 

Primary Energy Reduction 11.5% 

 
 

Dwelling Emissions Rate 46.6 kgCO2/m2/year 

CO2 Emissions Reduction 11.2% 

 
 

The implementation of the energy efficiency measures described above will allow 
the hotel extension to achieve compliance with Approved Document L2.  
 
The new proposed scheme achieves much greater improvements above Building 
Regulations as highlighted above. This has been achieved by the incorporation of 
energy efficient systems such as MVHR (Mechanical Ventilation Heat recovery) 
units in place of simple extract (i.e. significant improvement by recovering heat from 
extracted air) and VRF providing heating and cooling to the new bedrooms.  
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6. Conclusion 

The calculations carried out indicate that a large reduction in Primary Energy and 
CO2 emissions through energy efficiency measures and renewable technology can 
be achieved through the implementation of a VRF system with heat recovery 
providing space heating and cooling. 

 

Primary Energy Reduction = 11.5% 

CO2 Reduction  = 11.2% 

 

The energy efficient measures incorporated within the design include enhanced 
building fabric, low energy lighting, MVHR units to the hotel bedrooms together with 
an air source VRF heat pump system providing both space heating and cooling.  

Several other renewable technology options have been discounted due to their 
unsuitability for this specific development. These include factors such as lack of 
space for installing the additional plant required and impact on other aspects of the 
building design. 

The lower CO2 emissions available whilst retaining the ability to provide comfort 
cooling make the installation of VRF system the optimum design for this 
development. 
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