Jamie Black P151784

Jamie Black
P151784



Sustainable Architectural Developments
Assignment 1
Building Sustainability Certification
17-11-2017

[image: ]


Contents Page.

Page 3 – Introduction to Assignment

Page 4 – Introduction to Passivhaus

Pages 5 + 6 – Introduction to BREEAM

Page 7 – UK Building Regulations

Page 8 – BREEAM Energy Assessment

Page 9 – Passivhaus Advantages and Disadvantages

Page 10 – BREEAM Advantages and Disadvantages

Page 11 - Conclusion

Page 12 – References and Bibliography













Introduction to Assignment

Domestic and non-domestic buildings, whether existing or under construction, have both indirect and direct impacts on social, ecological and environmental factors.
Through the life cycle of a building from inception (cradle) to demolition (grave), buildings use water, energy, raw materials, produce harmful green-house gases and generate waste.
The early 1990s saw a rise in Sustainable Design aimed at mitigating these factors through certification schemes including BREEAM and the Passivhaus standard.
‘’In 2009 buildings accounted for about 43% of all the UK’s carbon emissions. Buildings and other developments can also damage the environment, through poor waste management or inefficient use of resources. We need to reduce carbon emissions from buildings and make sure that planning policies help to protect and improve the natural and built environment.’’ (DCLG, 2015)
The aim of this assignment is to attend two talks on both of these construction sustainability schemes and produce a report comparing both and highlighting their differences, advantages and disadvantages from an Energy Assessment perspective.
The BREEAM talk was given by Jamie Best, MD of Melin Consultants, who specialise in building certification, on 25th October 2017.
The Passivhaus talk was given by Francisco Cerezuela, certified Passivhaus designer at Beattie Passive Offsite Ltd, on 25th October 2017.
















Introduction to Passivhaus.
Introduced by the German Scientist Dr Wolfgang Feist in the early 1990’s, Passivhaus is a fabric first approach to energy efficiency. Its main aim is to reduce primary energy costs (by reducing the need for a main heating system) and hence reduce Green House Gas emissions by designing/constructing buildings which are highly insulated and air tight. 
To achieve the Passivhaus standard (for domestic buildings), the following criteria need to be achieved:
· Specific Heating Demand				MAX. 15kwh per m2 per year
Or heating load				MAX. 10w per m2
· Pressurization Test Result n50			MAX. 0.6 h-1
· Entire Specific Primary Energy Demand		MAX. 120kwh per m2 per year  
 Inc. Electricity                                         
For non-domestic buildings that require active cooling, there is an additional criteria to that stated above:
· Specific Space Cooling Demand			MAX. 15kwh per m2 per year

These may appear to be a simple set of criteria to most, but the science of building physics is crucial (design/construction) in achieving the Passivhaus standard and hence gaining certification on both non-domestic and domestic buildings. A buildings orientation (no more than 30 degrees beyond south facing) and altitude (external annual temperatures) can have a major impact on achieving these standards. 
To reduce the specific heating/cooling demand, these buildings are designed to utilise passive (natural) heating and cooling through solar gains, heat recovery and natural cross ventilation systems, therefore reducing the need to have a primary heating/cooling source i.e. central heating, HVAC etc. In most cases a Mechanical Ventilation and Heat Recovery System (MVHR) is utilised to provide fresh, filtered air and to recover a minimum of 75% of the heat generated within the building from appliances, occupancy and solar gain.
 “A Passivhaus is a building, for which thermal comfort can be achieved solely by post-heating or post-cooling of the fresh air mass, which is required to achieve sufficient indoor air quality conditions – without the need for additional recirculation of air.” (BRE Ltd, 2011)
Passivhaus criteria require lower thermal transmittance through elements and components (U-Values) and reduced thermal bridging (Psi values) than current building regulations (Part L1a and L2a limiting U-Values) to achieve the Passivhaus standard, but this standard does not negate the requirement to still have approved Part L1a calculations produced through SAP calculations (New Build Domestic) and iSBEM calculations (New Build Non-Domestic) for Building Control approval and ‘sign off’.
Certification is voluntary on all buildings and there are currently no legislative requirements to achieve this standard. Certification in the UK is provided by the BRE, through third party accredited Passivhaus Inspectors (PHI) using the Passivhaus Planning Package 2007 (PHPP 2007). 



Introduction to BREEAM
Introduced in 1990, BREEAM takes a holistic approach to sustainability with certification available across any of its 4 recognised schemes:
· BREEAM Communities
· BREEAM New Construction
· BREEAM In-Use
· BREEAM Refurbishment
BREEAM New Construction looks at sustainability through the life cycle of a non-domestic building as well as mitigating environmental, ecological and social factors through 9 different categories:
Management				Materials
Health + Wellbeing			Waste
Energy					Land Use + Ecology
Transport					Pollution 
Water
With extra ‘credits’ being awarded for ‘Innovation’ (going above specified benchmarks for certain categories and issues). ‘Credits’ are calculated by a Licensed BREEAM Assessor (for each category) and certification is provided by the BRE upon receipt of satisfactory evidence requirements as per the BREEAM Technical Manual SD5076.
Upon submission for certification, the BRE will award a building a rating of either: Unclassified (less than 30 points), Pass (30-44 points), Good (45-54 points), Very Good (55-69 points), Excellent (70-84 points) or Outstanding (85+ Points).
BREEAM New Construction covers non-domestic buildings only, with domestic buildings being certified through the BRE’s Code for Sustainable Homes (withdrawn in 2015 in England) and replaced with the BRE’s Home Quality Mark (HQM). 
The ‘Energy’ category of BREEAM covers 9 assessment issues and credits can be awarded (or not) against these issues provided they are included within the buildings ‘Design’ and satisfactory evidence is gathered to show compliance with the Technical Manual. 
The focus of the energy category is to encourage low/zero carbon technologies for primary heating/cooling systems as well as reducing energy costs (through energy efficient appliances) by rewarding buildings that go above and beyond current building regulations (Part L2a). This is covered by 9 issues which are:
· ENE 01-Reduction of energy use and carbon emissions 	= Max 12 Credits
· ENE 02-Energy Monitoring					= Max 2 Credits
· ENE 03-External Lighting					= Max 1 Credit
· ENE 04-Low Carbon Design					= Max 3 Credits
· ENE 05-Energy Efficient Cold Storage			= Max 2 Credits
· ENE 06-Energy Efficient Transportation Systems		= Max 3 Credits
· ENE 07-Energy Efficient Laboratory Systems		= Max 5 Credits
· ENE 08-Energy Efficient Equipment				= Max 2 Credits
· ENE 09-Drying Space						= Max 1 Credit
Unlike Passivhaus, BREEAM is a requirement for projects which use Government funding and are expected to achieve a minimum rating of ‘Excellent’. However, more and more Global Corporations are beginning to understand the value of BREEAM and are competing to construct privately funded buildings to achieve as high a BREEAM rating as possible, as with the Bloomberg Office building in London (Bloomberg, 2017) achieving an ‘as designed’ rating of 98.5%.
It is however possible for buildings to achieve cross-certification under both schemes and hence be Passivhaus Certified and achieve a BREEAM rating as with The Enterprise Centre at the University of East Anglia (Architype, 2017).


























UK Building Regulations (Part L1a and L2a) Assessment Methodology.
iSBEM (Simplified Building Energy Model) calculations are based on current building regulations (Part L2a) and are produced by a certified and accredited NDEA (non-domestic energy assessor). The aim of these calculations are to ensure that compliance with Part L2a minimum standards are/will be achieved to satisfy Building Control. 
This is a 2 stage process with calculations produced at both ‘as designed’ (off plans and using specifications) to produce a BRUKL (Building Regulation United Kingdom Part L) output document and ‘as built’ (upon commissioning of building services) leading to the production of a ‘Non-Domestic Energy Performance Certificate (NDEPC)’, which is lodged onto a national register and is valid for 10 Years.
iSBEM calculates the ‘notional’ buildings Target Emission Rate (TER) and ‘actual’ Building Emission Rate (BER) of carbon emissions (kgCO2/m2yr) that a non-domestic building should achieve to ensure minimum compliance with Part L2a and regulation 25C (BER should not be higher than TER). 
iSBEM also calculates the ‘notional’ and ‘actual’ buildings energy demand (MJ/m2yr) as well as the ‘notional’ and ‘actual’ buildings primary energy consumption (kwh/m2yr).
Examples of the outputs from the BRUKL output document needed by the BREEAM assessor are below:
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BREEAM ‘Energy Category’ Assessment Process.
Unlike Passivhaus, the main aim of BREEAMs energy category is to reduce carbon emissions as well as to promote energy efficiency and low/zero carbon technologies. These are generally considered to go hand in hand, but this is not always the case and can depend on the carbon intensity and cost of the fuel specified, for primary heating and cooling systems.
Across the 9 ‘issues’ as previously stated, there are a maximum of 31 credits available which contribute an average of 15% of the buildings final rating (building dependant).
A BREEAM assessor has no input into a buildings design, calculations or energy requirements. Their job is to gather evidence which has been produced/provided by any stakeholder of the development and to interpret this evidence to award credits against the ‘issues’ highlighted in the energy category.
It is the BRUKL output document that contains the relevant information needed to award credits against the ENE 01 category with the following information needed:
[image: ]
Using the table above, designing buildings to the Passivhaus standard would greatly reduce the building energy demand, primary energy consumption and building emission rate. ENE 01 is the only ‘issue’ covered by BREEAM where the Passivhaus standard would have any effect on a BREEAM rating as there are no requirements under the Passivhaus standard to consider any other sustainable topics, categories or issues.
BREEAM would recognise the significant difference between ‘notional’ and ‘actual’ values and would award extra credits under the ENE 01 issue as Passivhaus goes well beyond current Part L2a requirements. As with all categories assessed in BREEAM, it is going above and beyond ‘good practice’ and existing legislation that gives buildings a higher rating.
The ENE 01 credits are calculated by either using the BREEAM scoring tool or by following the BREEAM Guidance Note 12 and are based solely on the figures taken from the table above. By calculating the Ratio of ‘actual improvements’ over ‘notional’ targets, credits are awarded based on savings/reductions using tables in the BREEAM Technical Manual.
Extra credits for innovation can also be awarded where buildings are deemed to be low/zero carbon and net exporters of energy, for both regulated and un-regulated energy consumption from on-site or near site LZC technologies. This is where Passivhaus would also fall down as these technologies are not a requirement to reach its standard.
The rest of the ‘issues’ under the energy category require a ‘paper chase’ by the BREEAM assessor to gather evidence, to show compliance with BREEAMs standards.
Passivhaus Advantages and Disadvantages.
Some examples given in the table below:
	Advantages
	Disadvantages

	
	

	Reduces CO2 Emissions
	Advanced and limited design

	
	

	Reduces Energy costs
	Extra costs to design/build

	
	

	Provides cleaner, filtered air 
	Overheating in summer

	
	

	Utilises natural energy
	Too cold in winter

	
	

	Independently Certified
	Not zero carbon/energy

	
	

	Prevents interstitial condensation
	Doesn’t utilise/promote LZT technologies

	
	

	Assumes internal temperature of 20 c
	Voluntary standard

	
	

	More accurate performance gap
	Simplistic Building forms

	
	

	Increased BREEAM ENE 01 credits
	Reduced thermal mass

	
	

	Could lead to change in building regs
	Certification costs

	
	

	Maintains buildings ‘balance’
	Not recognised in legislation

	
	

	
	Requires occupants behavioural change

	
	

	
	Possibly too dry, health problems

	
	

	
	Maintenance costs of MVHR

	
	

	
	Climate Dependant

	
	

	
	Requires solar shading in design

	
	

	
	Requires supplementary heating

	
	

	
	Not enough research

	
	

	
	Unsuitable for assisted living buildings

	
	

	
	Uncontrollable heat

	
	

	
	Slow responsive time to heat

	
	

	
	Construction supervision required

	
	




BREEAM Advantages and Disadvantages
Some examples given in the table below:
	Advantages
	Disadvantages

	
	

	Holistic approach to sustainability
	Additional costs in design/construction

	
	

	Benchmark against other buildings
	Costs for certification

	
	

	Rewards buildings above ‘good practice’
	Paper chase system

	
	

	Promotes LZC technologies
	Open to assessors interpretation

	
	

	Backed on Government projects
	Buildings not performing as modelled

	
	

	‘Greening’ corporations
	Only required on Government projects

	
	

	Creating corporate competition
	Complicated ‘weighting’ system

	
	

	Recognises ‘Life cycle’ of building
	Still requires Part L calculations

	
	

	Early design ideas
	Location of building can be penalising

	
	

	Promotes forward thinking
	

	
	

	Encourages behavioural change
	

	
	

	Backs public transport
	Backs public transport!

	
	

	
	

	
	















[bookmark: _GoBack]Conclusion.
I find it slightly hypocritical how the Uk Building Regs, the Passivhaus standard and the BREEAM rating system are all directly controlled, written or certified in the UK by the same organisation (BRE).
Under BREEAM, if buildings are ‘rewarded’ by going above building regs, then why aren’t the building regs tightened to achieve a higher BREEAM standard?
Certainly (with some tweaking) there shouldn’t be any reason why the Passivhaus standard shouldn’t eventually replace Part L regulations for domestic properties (if it also promotes LZT technologies and becomes carbon/energy zero). This may be more difficult for non-domestic buildings as the aesthetic appearance of many high rise office blocks rely on lots of curtain walling or glass facades. Whilst this is beneficial for solar gains, glass has a much higher U-Value (0.85) and therefore greater heat loss in cooler seasons, hence harder to achieve. There is also a greater risk of over-heating (in summertime) through solar gains, which can lead to thermal discomfort of a buildings occupiers/users.
Im guessing it comes down to research. With the first Passivhaus certified building constructed in the UK in 2000, maybe there has not been enough time (only 17 years) in the UK’s climate, to determine whether buildings become drier, leading to health problems for occupiers and deterioration in a buildings construction materials.
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Criterion 1: The calculated BER and BPEC for the building should not exceed the targets

Building CO, emission rate (BER), kgCO./m?.annum 17

Target CO, emission rate (TER), kgCO./m*.annum 247

Building Primary Energy Consumption (BPEC), kWh/m?.annum 137.8

Target Primary Energy Consumption (TPEC), kWh/m2.annum 146.54

Do the building's emissions and primary energy consumption exceed the targets? | BER =< TER|BPEC =< TPEC
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Energy Consumption by End Use [kWh/m?]

Actual Notional
Heating 2605 23.97
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Hot water 3.05 2.51
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Energy Production by Technology [kWh/m~]

Actual Notional
Photovoltaic systems ~ 12.61 6.36
Wind turbines o o
CHP generators o o
Solar thermal systerns o e o

Actual Notional

Heating + cooling demand [MJ/r] 1 — 113.24
Primary energy” [KWh/ni'] 137.8 146.54
Total emissions [kg/m’] B 17 217

* Primary energy is net of any electrical energy displaced by CHP generators, if applicable.




