Environmental Factors
The environmental factors for the building as designed have been considered against the requirements of the Environmental Impact Assessment and all planning and building regulations covering the building and the overall site layout. The elements used within the fabric of the building, landscaping and hard paved areas for vehicle and pedestrian access have been considered against their environmental impact. The geography of the site, the local climate and population density have all been considered. The programme for the construction phase of the development has been considered against the local climate and potential adverse weather conditions due to the site’s location. 
Energy Source Proposed for the Building as Designed
Hydrogen-fired Boiler
How does it work?
The boiler hydrogen-fired is very similar natural gas boilers. It’s constructed and functions in a similar way as an existing condensing boiler. However, some components are distinct, such as the flame detector, most are identical to those used in natural gas boilers today.
Converting to a hydrogen-ready boiler from natural gas to hydrogen will only take around an hour and will only involve changing some of the components, such as the burner. It is predicted that ‘Gas-Safe’ engineers will be trained to work with hydrogen by a qualification scheme similar to that available today for LPG. (Worcester-Bosch, 2019)
Why?
A hydrogen-ready gas boiler is a gas-fired heating boiler which is capable of burning both natural gas and pure (100%) hydrogen. Hydrogen can be made from water using electricity as a renewable energy source, or from natural gas accompanied by carbon storage. 
A fully working prototype has been created by Worcester Bosch, however, it is not yet available to the public. An advantage of a hydrogen-ready boiler is that it can run on both natural gas and 100% hydrogen. If hydrogen becomes a commercial substance this dual function is a significant advantage as those who have this boiler can conveniently convert without needing a completely new heating system.  (Worcester-Bosch, 2019)

Martyn Bridges – Director of Technical Communications and Product Management 
“With fully developed prototypes, various trials planned and many heating engineers and manufactures in agreement that this could be a viable solution to de-carbonise heating and hot water, we are hopeful that the future will be hydrogen.”  (Worcester-Bosch, 2019)

Cost
At a similar scale to conventional gas boilers, hydrogen-ready boilers should be a similar cost to natural gas boilers today. The ancillary components, accessories and controls will be identical to those for natural gas boilers (Worcester-Bosch, 2019). A property with a hydrogen-ready boiler will at some stage require a hydrogen-ready gas meter to be fitted ready for network conversion, however, Worcester-Bosch say this could be installed on a later date than the boiler itself. At first, hydrogen-ready boilers are likely to occupy a small market, but a regulatory change mandating their installation would make them a high-volume technology. This being the same as natural gas boilers are today.  (Worcester-Bosch, 2019)
Advantages and disadvantages of a hydrogen-ready boiler? 
Many existing homes in the UK, despite energy efficiency improvements, still have relatively poor insulation and high rates of air exchange with the outdoors. 
A hydrogen-ready boiler is capable of accommodating an existing high temperature heating system in a hard-to-heat building. Where costs are highly constrained, the boiler and conversion of the local gas network, will provide an accessible way to deeply decarbonise heat.  (Worcester-Bosch, 2019)
Heat source consumers in general have well-established, high expectations of system control. At a minimum, consumers expect a rapid response to heat demands to provide a rapid warm-up of the building. Alongside this, the consumer’s expectation for their system to deliver heat reliably in all weather conditions or at times of unexpected building occupancy. When compared to different technologies, boilers offer highly resilient and flexible heat delivery and provide consistent performance in a wide range of operating conditions. From an end-user point of view, a hydrogen-ready boiler does not require any behaviour change and will provide the same delivery and comfort as a conventional gas boiler with the advantage of having zero carbon emissions. Such convenience will inevitably appeal with consumers today. (Worcester-Bosch, 2019)
Hydrogen as a fuel source also offers benefits to the energy system as a whole, with zero carbon emissions from the burning of hydrogen as a fuel source  (Worcester-Bosch, 2019). In order to use a high proportion of renewable energy generation, electricity systems need large quantities of flexible energy storage. Hydrogen offers one of the most attractive means of providing large-scale energy storage due to its lack of a carbon footprint during actual use. Heating a building has a very large energy demand which varies rapidly at key points in the day. Currently, this demand is satisfied by the distribution of energy storage intrinsic to the gas networks. The continual use of a form of gas for heating, the focus being hydrogen, will relieve stress on future electricity systems as well as offering overall energy flexibility  (Worcester-Bosch, 2019). 
The UK creating a national hydrogen infrastructure will also open the door to wide-scale use of hydrogen for transport. Hydrogen fuel cells are seen as an attractive technology for commercial and heavy transport applications. 
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