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Energy 

15.1
Introduction
15.1.1
The Chapter identifies the energy demand of the development and demonstrates the feasibility of reducing the predicted CO2 emissions and hence any associated adverse environmental effects.  The applicant proposes to achieve a reduction of at least 15% through on-site renewable energy production/energy efficiency measures.  

15.2
Policy Standards and Criteria

15.2.1
Planning Policy Statement 22 on Renewable Energy of 2004 sets out the Government’s objectives to increase substantially the role of renewable energy sources, so as to cut carbon dioxide emissions, combat climate change and maintain reliable and competitive energy supplies.  Such objectives are already reflected in the Regional Planning Guidance for the South East (RPG9) in Policy INF4.  The conservation and prudent use of energy and also the provision of renewable energy production as an integral component of new development are supported by the adopted Kent and Medway Structure Plan in Policies NR1 and NR3.  The policies of the Maidstone Borough-Wide Local Plan adopted in December 2000 seek to safeguard environmental resources for future generations (para.3.167).  The emerging Core Strategy Preferred Options development plan document of January 2007 requires sustainable construction techniques to be explored and, at least, BREEAM ‘very good’ ratings to be met (proposed Policy S13).  This emerging policy also seeks a reduction of at least 15% of predicted CO2 emissions through on-site renewable energy production/energy efficiency measures.  
15.2.2
The ‘carbon footprint’ of the development for policy purposes is determined by estimating the energy demand resulting from the individual buildings within the scheme.  The preliminary estimation of this energy demand is on the basis of a traditional ‘speculative’ development, albeit constructed to the requirements of the current Part L2A of the Building Regulations.  The default ‘U’ values within the iSBEM software are used for fabric composition (notational values 2006+), which adhered to the current Part L2A requirements.  These are as follows:

·
External Wall


U = 0.35 W/m² ºC

·
Partition 


U = 1.527 W/m² ºC

·
Exposed Floor


U = 0.20W/m² ºC

·
Exposed Roof


U = 0.224 W/m² ºC

·
Glazing



U = 1.7 W/m² ºC

·
Rooflight 


U = 1.7 W/m² ºC

·
Vehicle access doors

U = 1.5 W/m² ºC

·
Personnel door


U = 1.5 W/m² ºC.

15.2.3
The above ‘U’ values used in the calculation are provisional at this stage of the design and would be subject to change during the detailed design development stage of the project.  The values used are intended to give a realistic assessment of the energy consumption of the buildings on the site.  Any future changes to the ‘U’ values should be within limits of Part L2A compliance.  

15.2.4
The assumed air permeability of buildings is 10m³/h/m² at 50pa.  

15.3
Base-line Position 
15.3.1
The development consists of 8 warehouses each with an assumed 5% of gross floorspace for ancillary offices, 4 small warehouse/industrial units and 3 office blocks.  The demand for energy results from the following individual engineering systems of the buildings:

· Hot water supply

· Lighting

· General power

· Heating

· Air conditioning (offices only).
Nomenclature
15.3.2
The energy demand for the site has been established by categorising the individual buildings into 3 types of building space zones, as follows:

· Large Warehouse Units;

· Small Warehouse units;

· Offices areas.
Typical energy distribution
15.3.3
The energy distribution for the various elements within building structures varies depending on the building orientation, passive design measures, size and use.  Typically, it is expected in this case that heating and cooling loads are predominant, as shown by Figure 15.1 below.  Accordingly, the focus needs to be primarily on adapting energy efficiency measures to these engineering systems in order to lower carbon emissions.  


Figure 15.1
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Assumed Design Criteria

15.3.4
The assumed design criteria for the different building types, including the renewable energy/efficiency measures discussed further in the next sub-section, are summarised as follows:


Warehouse and Storage Units

A, B, C, D, E, F, 01 and 02 

Zone 1

Height 12m to eaves

3 vehicle access doors 6m x 6m located on loading area facades

24hr operation

Notional occupancy = 1 per 30 m²

Winter temperature = 12ºC (heated)

Lighting gains 15 = W/m²

Lighting = T8 (25mm) halophosphate fluorescent tube high freq ballast

Air change rate = 0.25

Roof light = 8% of floor area

Air permeability = 10

Roof pitch = 10º

HVAC system

Central heating using water convectors

Biomass heating

Seasonal efficiency 80% (on ECA list after 2001).

Offices

B1.1, B1.1, B1.3 and associated 5% office space within warehousing units (B1.4)

Zone 2

Floor to ceiling height 2.8 m

B1 offices = 3 storeys

Associated offices = 2 storeys

Personnel access doors 1.5m x 2m, entrance located on ground floor facing parking areas

Windows 1.5m x 1.2m spaced 2m apart on all façades 

Office day operation

Notional occupancy = 1 per 10 m²

Winter temperature = 21ºC (heated)

Summer temperature = 23ºC

Lighting / equipment gains = 30 W/m²

Lighting = T5 (16mm) Triphosphur fluorescent tube high freq ballast

Lighting controls 
=
Daylight factor 5%






Air extracting luminaries






Manual/photoelectric switching






Occupancy sensors

Air change rate = 0.5 - Air permeability = 10

HVAC system

VRF system

Heat pump: air source (grid supplied electricity)

Seasonal efficiency 300% (on ECA list after 2006)

 


Ductwork leakage tested




AHU CEN classification L1




Specific Fan Power 2.

Small Industrial Units (Warehouse and Storage)

1, 2, 3 and 4 

Zone 3

Height 7m

2 vehicle access doors 6m x 6m located on loading area facades

24hr operation

Notional occupancy = 1 per 30 m²

Winter temperature = 12ºC (heated)

Lighting gains 15 = W/m²

Lighting = T8 (25mm) halophosphate fluorescent tube high freq ballast

Air change rate = 0.25

Roof light = 8% of floor area

Air permeability = 10

Roof pitch = 10º

HVAC system

Central heating using water convectors

Biomass heating

Seasonal efficiency 80% (on ECA list after 2001).

15.4
Assessment of Renewable Energy/Efficiency Options 
15.4.1
The renewable energy sources and energy efficient design measures evaluated for the project are discussed in the following paragraphs.
Combined Heat and Power (CHP)

15.4.2
For this design solution to be viable, there needs to a high and consistent demand for heat on the site throughout the year, so as to utilise the waste heat produced by the electrical generation plant.  Analysis of this development indicates that the demand for heat would fall significantly during the summer season.  The CHP unit would typically have to run, at close to full load, for 14 hours per day, 5 days per week for around 50 weeks a year for the installation to be a viable solution.  The lack of a significant heat load during the summer and intermediate seasons would result in the waste heat generated being rejected to atmosphere, reducing the energy efficiency of the system.  

Solar Water Heating

15.4.3
The daily hot water demand within typical office/warehouse accommodation is 15 litres per person per day.  Whilst the heating load associated with this is quite low, the size of this development makes this an option that is viable for consideration.  This may be provided once the tenant requirements are established at detailed design stage.  
Building Mounted Wind Turbines

15.4.4
Installation of a relatively discreet Micro Wind Turbine, manufactured by a company such as Proven Energy, would result in reduction in carbon emissions of 800kg per annum per turbine. To achieve the required energy saving, therefore, numerous mini wind turbines would need to be positioned in key areas.  The costs of such installations would be high and they would have a long pay-back period.  Generally, it is recommended to have the turbine high on a mast or tower in a remote location, which has a clear exposure and is free from excessive turbulence and obstructions such as large trees, houses or building.  The location of the site and high capital costs make wind turbines an unrealistic solution.  

Passive Design Measures 

15.4.5
Such measures would be taken into consideration in the baseline energy calculation, i.e. brise soleil, external shading factors, etc. once detailed drawings are produced.  
Photo Voltaic (PV)

15.4.6
PV is typically not technically or economically suited to the provision of large base-load power for utilities.  Analysis of the power requirements for this site indicates that the area of photovoltaic cells required to make a significant contribution energy requirement would not be viable economically and practically.  
Bore Hole / Ground Connection Systems 

15.4.7
This is a viable option for the office areas, but initial financial analysis indicates that the capital costs involved directly with implementing this system are significantly higher than that of a Variable Refrigerant Volume (VRF) option for air conditioning.  

15.4.8
A specialist would have to be employed to carry out a detailed feasibility study.  This would include hydrological surveys, budget costs and pay-back periods.  If the study proved favourable, borehole tests would be carried out followed by obtaining consent from the Environment Agency, licence application, drilling and installation.  This would entail:

· Extremely high capital cost;

· Lengthy procurement and installation period;

· Long approval process;

· Large space requirement.

15.4.9
Due to these factors, financial analysis has indicated that the capital costs involved directly with implementing this system are significantly higher than that of a VRF option.  

Biomass

15.4.10
The most appropriate form of renewable energy source that could be provided to this site would be through the use of biomass boiler plant, which uses wood chip material for fuel and has a near neutral effect on carbon emissions.  The use of biomass boilers has specific advantages in this case because:

· Warehouses have large potential heating areas and hence a significant carbon saving can be achieved through biomass heating;

· The wood boiler plant may be eligible for enhanced capital allowances;

· Biomass energy is a low cost way to meet environmental benefits of the new Part L Building Regulations;

· The future letting of the warehouses and offices may prove more marketable due to their environmental credentials;

· There is ease of access for delivery traffic carrying biomass fuel material to the site;

· The buildings typically have sufficient space for boiler plant and wood chip storage.  

15.4.11
As a result of the above assessment, the applicant proposes to reduce CO2 emissions from the development by, in addition to achieving building thermal performance measures and building leakage rates as set out in Part L2A:

· Specifying a high efficiency Variable Refrigerant Volume (VRF/VRV) air conditioning system for the office buildings;

· Specifying biomass heating for warehouse areas;

· Incorporating passive design measures, such as brise soleil, external shading factors, building orientation, etc.  

15.5
Environmental Effects

15.5.1
Tables 15.1 and 15.2 below summarise the assumed CO2 emission rates for warehouse and office buildings, first, given only the application of Part L2A of the Building Regulations (Target Emission Rate-TER) and, secondly, with the mitigating effect of the renewable energy proposals identified in sub-section 15.4 above (Building Emission Rate-BER).  The effect of the measures is also expressed as a percentage CO2 saving.  Warehouse units are presumed to be heated for the purpose of the carbon emission calculations.  
	Building


	TER

kgCO2/m²
	BER

kgCO2/m²
	% Saving below TER

	Ind A
	21.87
	14.9
	31.87

	Ind B
	21.28
	14.15
	33.50

	Ind C
	21.11
	14.05
	33.44

	Ind D
	21.29
	14.17
	33.44

	Ind E
	20.67
	13.79
	33.28

	Ind F
	20.89
	13.92
	33.36

	Ind 01
	20.36
	13.51
	33.64

	Ind 02
	20.86
	13.91
	33.31

	Small Ind 1
	25.95
	16.06
	38.11

	Small Ind 2
	27.74
	16.98
	38.78

	Small Ind 3
	26.57
	16.62
	37.44

	Small Ind 4
	26.08
	16.21
	37.84


Table 15.1: TER (Target Emission Rate) and BER (Building Emission Rate) for Warehouse units heated to 12ºC

Table 15.2: TER (Table 15.2: TER (Target Emission Rate) & BER (Building Emission Rate) for Office units

	Building


	TER

kgCO2/m²
	BER

kgCO2/m²
	% Saving below TER

	B1.1 Office
	48.37
	44.06
	8.91

	B1.2 Office
	48.37
	44.06
	8.91

	B1.3 Office
	48.37
	44.06
	8.91

	B1.4 Office
	48.14
	44.16
	8.26

	Ind A Office
	59.20
	43.05
	27.28

	Ind B Office
	59.04
	43.53
	26.27

	Ind C Office
	59.00
	43.39
	26.45

	Ind D Office
	58.64
	43.4
	25.98

	Ind E Office
	57.99
	44.41
	23.41

	Ind F Office
	58.60
	44.09
	24.76

	Ind 01 Office
	58.78
	45.01
	23.42

	Ind 02 Office
	58.38
	44.43
	23.89


15.5.2
The total target emission (TER) for the site, that is unmitigated by renewable energy/efficiency measures, based on the product of the floor areas of the units and the kgCO2/m² rates, equals:


[image: image2.wmf]602

,

693

,

8

734

,

430

,

1

868

,

262

,

7

=

+

kgCO2 per annum.

15.5.3
The total building emission rate (BER) for the site, calculated in the same way but with the implementation of the renewable energy/efficiency measures discussed in sub-section 15.4 above, equals:
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15.5.4
This gives an overall carbon saving of:

TER – BER = Carbon saving

8,693,602 – 5,980,369 = 2,713,233 kgCO2 per annum

15.5.5
This equates to a percentage saving for the site of:
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15.5.6
As noted above, these calculations assume the warehouses are heated.  If, however, this is not the case, they would be exempt from Part L calculations and would inherently provide a low carbon emission factor on account of the energy use avoided.  On this basis, it is calculated that a value of 36% below the Target Emission Rates for the site would be met, primarily through the effect of the high efficiency VRF systems for the office areas alone.  

15.5.7
It can be seen that in either scenario, the policy objective of the emerging Maidstone Borough LDF Core Strategy of 15% CO2 reductions would be substantially exceeded.  
Glossary of Terms and Abbreviations

CIBSE – Chartered Institute of Building Services Engineers

iSBEM – Interface tool for Simplified Building Energy

HVAC – Heating, Ventilation and Air-Conditioning

ECA – Enhanced Capital Allowance

LTHW – Low Temperature Hot Water

CEN – European Committee for Standardization

AHU – Air Handling Unit

DHW – Domestic Hot Water

VRF – Variable Refrigerant Flow

SFP – Specific Fan Power

CHP – Combined Heat and Power

PV – Photo Voltaic

M&T – Metering and Temperature

TER – Target Emission Rate

BER – Building Emission Rate
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