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1.
Introduction

This Excel Spreadsheet tool has been developed by the Higher Education Environmental Performance Improvement (HEEPI) project – see www.heepi.org.uk. Its aim is to enable educational bodies to calculate the energy and carbon dioxide performance of each of their buildings, and compare it with other buildings within their estate and to National Yardsticks. It is primarily aimed at Higher Education Institutions (HEIs) but is also relevant to Further Education.

The benefits of using this benchmarking tool within your own institution include:

1. Comparisons between the overall energy, fossil fuel and electricity consumption and costs of individual buildings, groups of buildings, or entire campuses.

2. Comparisons of buildings with the National Yardsticks developed by the Carbon Trust and the 1996 Value for Money study of the sector’s buildings, and/or with HEEPI’s own benchmarks developed from actual buildings within the sector.

3. Calculation of carbon dioxide emissions from an individual building, groups of buildings, or entire campuses or all buildings across a campus or estate. 

4. Creation of rankings of buildings according to the potential for carbon dioxide and/or energy cost savings.

By returning any data collected to HEEPI, you will also benefit the sector, by helping to update and refine the HEEPI benchmarks and providing evidence for discussion at participative workshops. Attendance at these workshops (which is only open to people using the tool, and providing data from it to HEEPI) should provide insights into opportunities to save energy in current and planned buildings.

The tool is very flexible and can be used in several different ways.  It can provide simple data on performance, and comparisons, to users who have no detailed information on their buildings, or want a quick overview of their estate. It can also provide more complex, normalised, performance indicators to users entering a detailed breakdown by floor area of the activities carried out in their buildings. Nor is there is any need to input all the buildings in an estate – it can be used for a single building, or a group of buildings, within a campus, as well as the entire estate across many campuses.

The tool has been developed using ‘forms’ onto which the user is asked to enter data. Each form in the tool is identified by a unique letter which allows easy cross-reference with a section in this User Guide. Results are displayed on summary sheets and charts. 

Disclaimer: Please note this benchmark tool does not take into account all the factors that influence the energy performance of a building. Therefore the results generated should be treated with caution and used only for general guidance. However, it may act as a prompt for possible further detailed investigation. The National Yardstick and HEEPI Benchmark values are also based on a limited sample of buildings, and therefore even results suggesting good performance should be treated with caution.
2.
The Benchmarks

The tool is based on eight templates for different building types. These allow comparison of a building’s energy performance to different benchmarks or yardsticks. 

1. Office (single use). 

2. Sports & Recreation (single use). 

3. Libraries (single use). 

4. Residential (single use). 

5. Mixed HE, Academic (typical HE academic building). 

6. Teaching (Tailored): buildings with lecture theatres, seminar rooms, offices and other spaces related to teaching.

7. Support (Tailored): buildings with catering, meeting rooms, offices and other support.

8. Laboratories and other buildings (Tailored).

The first 5 are simple templates which do not require detailed floor use data. Templates 6, 7 and 8, are tailored templates which require detailed floor use data. This floor breakdown is then used to create a ‘composite’ comparison (e.g. if the building is 75% teaching and 25% laboratory, the benchmark it is being compared against will be based on 75% of a standard teaching building, and 25% of a standard laboratory building). 

Each of the templates leads to the same output – which is a comparison of fossil fuel, electricity and total energy consumption with a benchmark. The benchmarks used are those created by the Carbon Trust and the 1996 Value for Money study, and the data derived from the HEEPI building benchmarking work of 2003-4 (see section 2.3)

2.1
Normalising Factors

The benchmarks or yardsticks provide representative data of good or typical buildings. Several factors have to be taken into account (or normalised) if the results for individual buildings are to be compared on a meaningful basis. Performance can vary from the yardsticks, depending on influencing factors such as location, occupancy, building mass and exposure. For this reason the energy performance of buildings are often adjusted or normalised for these factors when they are compared to the yardsticks.

Note that for comparison to the HEEPI benchmarks, and for building templates 1,2 and 5, the energy performance indicators are NOT normalised. Only for building templates 3,4,6,7 and 8 are the energy performance indicators normalised.

Degree Days – each location has degree-days which are equal to the product of the number of days on which the outside temperature falls below a given base temperature (15.5°C in the UK) and the difference between these temperatures. For example, in the year ending July 2005 North East Scotland had 2402 heating degree days, whereas Thames Valley had 1724 such days.  By normalising for degree days, energy data from different years or different locations can be compared on an equal basis, adjusting for fluctuations in yearly and regional climate.

Occupancy – the longer a space is in use, the greater the potential for energy usage and waste. Occupancy data is based on hours per week a building is occupied. Each benchmark is associated with a “normal” usage, where “normal” is defined by the Value for Money study standards.  Buildings with extended usage will require additional energy use, and their normalised energy performance (both thermal energy and electricity) is thus adjusted downwards (i.e. improved).

Building thermal mass – the impact of building mass on building energy performance is not straightforward and varies with several interrelated factors, including climate and occupancy. A building with low thermal mass may require extended heating to maintain required comfort conditions with extended occupancy because it typically loses heat more easily. A building of high thermal mass typically requires a lot of energy to heat up the building but extended occupancy will have less impact on energy consumption. In this benchmarking tool, energy performance is adjusted for occupancy and building thermal mass together.
Exposure – buildings in an exposed location will typically have higher energy requirements than similar buildings in sheltered locations and are adjusted accordingly.

2.2
National Yardsticks

Both normalised and un-normalised energy performance indicators (heating energy, electricity and total energy (in kWh/m2 of GIA/y) are compared to a variety of national yardsticks developed by the Value for Money study and the Carbon Trust for the appropriate building template. The Table below summarises which yardsticks have been selected for each building template, and whether the energy performance data is normalised or not for comparison with the relevant yardstick. 

Table 2.1: National Yardsticks Used for Each Building Template

	Template
	National Yardstick Used

	
	

	1. Offices

(no normalization of data)
	Carbon Trust yardstick for Energy Use in Offices, ECONO19, for relevant office type (see Table 2 in Form Y) (a)

	2. Sports

(no normalization of data)
	Carbon Trust yardstick for Energy Use in Sports & Recreation Buildings for relevant sports centre type (see Table 3 in Form Y) (b)(c)

	3. Library
	Value for Money Initiative yardsticks for air-conditioned or naturally ventilated library (see Table 1 in Form Y)

	4. Residence
	Value for Money yardstick for either Residential, Halls of Residence or Residential, Self Catering (see Table 1 in Form Y)

	5. Academic (no normalization of data)
	Carbon Trust yardstick for Energy Efficiency in Further & Higher Education, ECONO54 for Total Academic (see Table 3 in Form Y) (d)

	6. Teaching
	Composite yardstick using Value for Money Initiative benchmarks (see Table 1 in Form Y) proportionate to room usage (e)

	7. Support
	Composite yardstick using Value for Money Initiative benchmarks (see Table 1 in Form Y) proportionate to room usage (f) 

	8. Laboratories & other buildings
	Composite yardstick using Value for Money benchmarks (see Table 1 in Form Y) proportionate to room usage (g)


(a) Four office types: (1) naturally ventilated, cellular; (2) naturally ventilated open-plan, (3) air-conditioned standard, (4) air-conditioned prestige

(b) Note the sports centre yardsticks themselves are normalised for usage, exposure and location

(c) Seven sports centre types: (1) Local Dry Sports Centre; (2) 25mSwimming Pool Centre; (3) Leisure Pool Centre; (4) Combined Centre; (5) Fitness Centre; (6) Sports Ground Changing Facility; (7) Ice Rink

(d) This assumes space in a typical HE campus comprises: 25% teaching, 20% research, 5% lecture hall, 30% office, 10% library, 2.5% catering, 7.5% recreation 

(e) Room usage options: lecture theatre, seminar room, offices and computer open access suites.

(f) Room usage options: catering – fast food, catering – bar/restaurant, meeting/seminar room, conference/lecture theatre, offices, computer open access suites.
(g) Room usage options: laboratory, computer open access suites, lecture theatre, seminar room, offices, library - a/c, library – naturally ventilated, catering – fast food, catering – bar/restaurant, sports – dry, sports – wet, residential – halls, residential – self catering, students union.
For more information on these yardsticks please see Form Y: Data Used In Calculation of Benchmarks Throughout CE-Benchbuild described on page 52 which provides the original yardstick data from the Value for Money study and the Carbon Trust.
Warning: Please note the National Yardsticks have been included in this benchmark tool as they are all that is available. However, the Value for Money study benchmarks in particular are based on data that is now over 10 years old. Therefore, a “good” rating should not be a cause for complacency, and is not necessarily a sign that further improvements in energy performance are not possible.
2.3
The HEEPI Benchmarks

The HEEPI benchmarks have been developed from a previous benchmarking exercise with results of over 300 buildings from over 30 universities. The campus data was further organised by building category and peer-reviewed at a series of workshops. Buildings with incomplete data and/or extreme values were excluded from the sample. Three sets of benchmarks were derived for energy performance, in terms of fossil fuel energy performance (kWh/m2) and electricity energy performance (kWh/m2). The benchmark data is un-normalised.

· ‘Good’ practice - the lower quartile energy performance for each building category 

· ‘Typical’ practice – the mean energy performance for each building category. 

· ‘Best’ Practice – the fossil fuel and electricity performance associated with the building with the lowest total energy performance for a given building category. Note this means that there may be buildings with lower individual fossil fuel and electricity performance but these may not be a realistic representation of best performance (eg a low fossil fuel performance may be due to electrical heating).

Table 2.2: HEEPI Good Practice Benchmarks

	Building Template
	Good Practice Energy Performance (kWh/m2)

	
	Fossil Fuel
	Electricity

	1. Admin/support
	107
	46

	2. Sports Centres
	Insufficient Data
	Insufficient Data

	3. Libraries
	Insufficient Data
	Insufficient Data

	4. Residences (1)
	198
	47

	5. Teaching
	88
	41

	6. Laboratories (medical/bioscience)
	121
	250


(1) Based on fossil-fuel heated residences only

Table 2.3: HEEPI Typical Practice Benchmarks

	Building Template
	Typical Practice Energy Performance (kWh/m2)

	
	Fossil Fuel
	Electricity

	1. Admin/support
	166
	90

	2. Sports Centres
	325
	199

	3. Libraries
	176
	186

	4. Residences (1)
	240
	57

	5. Teaching
	240
	118

	6. Laboratories (medical/bioscience)
	256
	325


(1) Based on fossil fuel heated residences only

Table 2.4: HEEPI Best Practice Benchmarks

	Building Template
	Best Practice Energy Performance (kWh/m2)

	
	Fossil Fuel
	Electricity

	1. Admin/support
	88
	28

	2. Sports Centres
	138
	88

	3. Libraries
	73
	73

	4. Residences
	126
	35

	5. Teaching
	46
	31

	6. Laboratories (medical/bioscience)
	75
	177


Note that there are no HEEPI benchmarks for Template 5. Mixed HE buildings, or typical benchmarks for Template 2: Sports Centres and Template 3: libraries, due to insufficient data. 

Also while the benchmark tool uses medical/bioscience laboratories as the default benchmark for laboratories, HEEPI has developed additional benchmark values for different types of laboratories, as shown in Table 2.5 overleaf. These can be manually compared with an institution’s particular laboratory, or the laboratory default benchmark value edited accordingly.

Table 2.5: Additional HEEPI Benchmark Values for Different Laboratory Types

	Laboratory Type
	Good Practice Energy Performance (kWh/m2)
	Typical Practice Energy Performance (kWh/m2)
	Best Practice Energy Performance

(kWh/m2)

	
	Fossil Fuel
	Electricity
	Fossil Fuel
	Electricity
	Fossil Fuel
	Electricity

	Physical Engineering
	92
	93
	148
	130
	15
	66

	Chemical Science
	ID
	ID
	175
	264
	97
	156

	Computing Maths
	ID
	ID
	105
	106
	40
	114


The benchmark tool compares the difference between total energy performance of each building with data entered into the tool and the relevant HEEPI Benchmark (good, typical and best).

More information about how the HEEPI benchmark values were developed can be found at www.heepi.org.uk/benchmark
Warning: The HEEPI benchmark values are rolling values, based on the previous round of benchmarking data.  They will be updated once the next benchmarking exercise is completed and data analysed.
3.
Results Obtained

The benchmark tool provides results on 3 key indicators:

1. Energy Performance Indicators – for total energy, fossil fuel and electricity. These are presented as un-normalised Energy Performance Indicators (kWh/m2/y) and normalised Energy Performance Indicators (kWh/m2/y).

2. Carbon Dioxide Emissions – emissions (in kg) associated with the use of all energy sources for a particular building, calculated using various emission factors (see Annex 3 for details).

3. Energy Costs – total costs (in £) associated with all energy sources.

The Energy Performance Indicators are compared to various National Yardsticks, and the results expressed in terms of ‘good’, ‘typical’ and ‘poor’, where (except for Template 5): 

“Good” is any value of energy performance (kWh/m2) less than the good yardstick value given in the relevant Yardstick table.

“Typical” is any value of energy performance (kWh/m2) equal or greater than the good yardstick and less than the typical yardstick given in the relevant Yardstick table.

“Poor” is any value of energy performance (kWh/m2) equal or greater than the typical yardstick given in the relevant Yardstick table.

In the case of Template 5: Higher Education:

“Good” is any value of energy performance (kWh/m2) less than the Good Practice yardstick value for “Total Academic” given in the Carbon Trust Energy Efficiency in Further & Higher Education yardstick table.

“Typical” is any value greater than Good Practice but less than 125% of Good Practice.

”Poor” is any value greater than 125% of Good Practice.

The carbon dioxide emissions are calculated and compared with the emissions associated with the relevant good practice building. 

The energy costs are calculated and compared with the energy costs associated with the relevant good practice building.

The results are then presented in 12 tables:

Table 1: Buildings listed in descending order of total un-normalised energy, carbon dioxide emissions and energy costs 

Table 2: Buildings grouped by campus 

Table 3: Buildings grouped by benchmark type 

Table 4: Buildings listed in alphabetical order 

Table 5: Buildings ranked in terms of normalised total energy performance 

Table 6: Buildings ranked in terms of normalised fossil fuel performance 

Table 7: Buildings ranked in terms of normalised electricity performance 

Table 8: Buildings ranked in terms of carbon dioxide savings potential compared to relevant “good” yardstick (based on normalised total energy)

Table 9: Buildings ranked in terms of energy cost savings potential compared to relevant “good” yardstick (based on normalised total energy)

Table 10: Buildings listed in descending order of total un-normalised energy savings compared to HEEPI good practice

Table 11: Buildings listed in descending order of total un-normalised energy savings compared to HEEPI typical practice

Table 12: Buildings listed in descending order of total un-normalised energy savings compared to HEEPI best practice

In this way users can see how their building is performing in terms of energy consumption to both national yardsticks and other similar buildings within the sector, or within their campus. They can also see how much carbon dioxide could be saved (or is being saved) and how much money could be saved (or is being saved) compared to good practice buildings.

4.
Information You Will Need

The tool requires data on variables that have been identified by a wide range of energy and estates managers as affecting the day-to-day, monthly and annual energy performance of buildings. Information on energy performance provides the basis for monitoring and tracking energy use. Patterns or trends in fuel use can be identified by benchmarking data against similar buildings in other universities and by comparing results on a yearly basis.  

First select the number of buildings you wish to enter data on. This can be a single building, a group of buildings on a single campus, or multiple buildings on different campuses. You will need to categorise the building type according to one of the 8 building templates shown in Section 2. Note that templates 1-5 are simple templates that do not require a detailed breakdown of building floor area. Templates 6-8 are for more complex educational buildings and will require a breakdown of building floor area.

4.1
Information Required For All Building Templates

a) Total energy consumption per building for each fuel for the year 1st August 2004 to 31st July 2005

b) Energy consumption per building for each fuel broken down by fossil fuel (thermal heating and direct fossil fuel use) and electricity use for the year 1st August 2004 to 31st July 2005

c) For group heating systems apportion boiler and distribution losses to each building

d) Identify heat from CHP to buildings (with associated losses separately from group heating

e) Identify electricity from CHP to each building separately from other electricity sources

f) Total energy cost per building, per fuel, including CCL and VAT

g) Gross internal area of each building

h) Occupancy hours per week for each building (typically the heating hours per week in winter)

i) Building thermal mass (low, normal, high) (not needed for templates 1 and 5)

j) Building exposure (sheltered, normal, exposed) (not needed for templates 1 and 5)

4.2
Information Required For Templates 6-8 Only

k) Breakdown of floor area by different usages (e.g. laboratories, offices, libraries) within a given building

l) For benchmark 8 (laboratories and other uses) only, types and numbers of equipment

4.3
Optional Information Required

Optional information which is not required for the existing benchmarks but will help HEEPI interpret the results and/or develop benchmarks that allow for energy intensive processes and services in HE buildings that have not hitherto been fully considered include:

m) Year of construction and year of latest major refurbishment of each building 

n) Proportion of GIA in each building that is air conditioned, mechanically ventilated and/or naturally ventilated

o) Average floor to ceiling height

p) People in building during peak periods

q) Required and actual air change rates

r) For benchmark 8 (laboratories and other uses) only, the proportion of floor area per building occupied by the two largest users/departments, and whether the building houses animals (the latter has a marked effect on energy consumption)

s) For benchmark 8 (laboratories and other uses) only, a breakdown of electricity consumption by usage, and peak electricity demand for the year 1 Aug 2004- 31 July 2005.

Energy and floor area can be entered for one building at a time. There are context-specific pop-up boxes throughout the tool that give guidance on how to use it; most of these are included within this User Guide.

5.
Getting Started

You will most likely have received the HEEPI CE-BenchBuild tool either as an attachment to an email, or by downloading it from the HEEPI website, www.heepi.org.uk/benchmark. The first step you should take is save it in a convenient directory under a file name that starts with CE Benchbuild, followed by a short code for your institution, e.g. “CE Benchbuild UoL” for the University of Leicester. Avoid opening the file directly from a download, as this can cause errors in file naming and access.

On opening the HEEPI CE-BenchBuild Tool you will be presented with a standard Microsoft Excel message regarding the use of macros. Please seek advice from your computer administrator before clicking ‘Enable Macros’ to proceed with the tool. 

You will then be presented with the opening, or ‘Start’ screen of the HEEPI CE-Benchbuild Tool.

5.1.
Welcome Page

When you open CE-Benchbuild you will see the screen shown overleaf. 

If you have not used CE-Benchbuild before, you need to do the following:

1. Click “1. Instructions” – read and return to start (see Section 5.2)

2. Click “2. Enter Institutional Name/Details” – enter details and return to start (see Section 5.3)

3. Click “3. Set Up Campus Details” and follow instructions (see Section 5.4)

Welcome to CE-BENCHBUILD

(Carbon and Energy Benchmarking for Universities)

This tool has been developed by the Higher Education Environmental Performance Improvement Project (HEEPI) to enable you to compare the energy consumption, costs and carbon dioxide (CO2) emissions of your buildings with each other, with national benchmarks and with buildings in other Higher Education Institutions.

For a user guide, background information see www.heepi.org.uk/benchmark
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If you have already entered data on a campus and buildings and need to edit or delete the data then you need to do the following:

4. Click “4. Edit Existing Campus” and follow instructions (see Section 5.5)

5. Click “5. Delete Campus” and follow instructions (see Section 5.6)

If you have entered data on a campus and building(s) and want to see the results you need to do the following:

6. Click “6. View Data” and check data has been correctly entered (see Section 5.7)

7. Click “7. Create Results” and view results (see Section 5.8)

If you wish to view or edit the carbon dioxide emission factors used to calculate the total carbon dioxide emissions, you need to do the following:

8. Click “8. Emission Factors” and view or edit accordingly (see Section 5.9)

Warning: It is recommended that you do not change these values unless you have accurate emission data for your campus or you are advised to by HEEPI.
If you wish to view or edit the yardstick values against which building performance is measured, you need to do the following:

9. Click “9. Yardstick Values” and view or edit accordingly (see Section 5.10)

Warning: It is recommended that you do not change these values unless you are advised to by HEEPI.
You can also refer to the list of Forms in Section 6 of this User Guide for more information about the specific Forms that appear in the benchmark tool. Each form has a unique letter that can be seen at the top right hand corner. Eg Form B: Add A New Campus.

5.2.
Button 1: Read Instructions 

Before you begin you should read the instructions which give a summary of the tool and how to use it. The following flowchart shows in simplified form the various steps that you will go through when entering data for the first time for a given campus and building.

When you have read the instructions, return to start and click button 2: Enter Institution Name/Details.






















5.3. 
Button 2: Enter Institution Name/Details

This takes you to Form A: Institution Level Information. It is important that you complete this form and click “Store” to save the information. This will enable HEEPI to trace results back easily, contact you with feedback on the data submitted and for future updates to this benchmarking tool. 

5.4.
Button 3: Set Up Campus Data

This button allows you to enter general data about a campus and add/edit buildings on the campus. Grouping buildings by campus means that you do not have to repeatedly enter data, such as the cost of electricity, which is likely to be uniform across a campus, for each building. The tool allows you to enter data for multiple campuses.

The main advantage of this tool is its ability to provide building level benchmarks. The database is structured such that all buildings you wish to enter must be assigned to a “campus”. This can be any group of buildings, but you should group buildings both as you would like to report upon them and in a manner that simplifies data entry. A campus could be any group of buildings that form a physical / administrative unit, e.g. “Main Campus” or “Main Campus Group Heating System 1”. Buildings for which there is inadequate building-level data could be grouped together as “Other Buildings”. The simplest way to get accurate results is to group buildings by administrative units, but with sub-groups for common fuel contracts e.g. interruptible gas, or group heating systems. For example sub-dividing ‘Main Campus’ into 3 campuses: ‘Main Group Htg 1’, ‘Main Group Htg 2’ and ‘Main Campuses Others’.

This button takes you to Form B: Add A New Campus. Follow the instructions which will take you through the tool and allow you to enter data on multiple buildings within a given campus (see Figure 5.2 overleaf).  For more information see Sections on relevant forms.

Warning: If you need to change the fuel cost data previously entered for a given campus, you will need to edit each individual building’s cost data as this will not update automatically. To do this you will need to go to Form G: Building Fossil Fuel Usage and Form H: Building Electricity Usage and click on the “Calculate from Campus p/kWh” button.
Figure 5.2 : Sequence of Forms From Button 3: Set Up Campus Data



5.5. 
Button 4: Edit Existing Campus

This button takes you to Form U1: Campus Selector, and allow you to select a campus where data has previously been entered. This will then take you back to Form D: Campus Level Information, from where you can continue to edit the campus details (Form C), add a new building (Form E), edit an existing building (form V1 and W) or delete an existing building (Form V2).  See Figure 5.3 below for details.

Figure 5.3: Sequence of Forms From Button 4: Edit Existing Campus



5.6. 
Button 5: Delete Campus

This button takes you to Form U2: Delete Campus, which allows you to delete a given campus and all buildings associated with that campus. From U2 the tool takes you back to the Welcome page.

Warning: if you delete campus data, all the data will be discarded and will not be recoverable. All data on the buildings in that campus will also be lost.
5.7.
Button 6: View Data (Optional)

This button allows you to see in one table all the data entered on each building and campus. It is important to check the data carefully to ensure data is correct before creating results. 

Warning: It is advised not to print this data off, and to use it as a visual check only. If you need to print the table you will need to manually adjust the page setup using Excel.
5.8.
Button 7: Create Results

This button takes you to Form T: Report Selector, which allows you to view 12 results tables. These tabulate normalised performance indicators, benchmarks and other outputs such as charts for all buildings and campuses at your university. For more information on the specific tables see Form T: Report Selector on page 47.
5.9.
Button 8: Emission Factors

This takes you to Form X: Emission Factors Reference and Editing Sheet, which allows you to view all or edit some of the carbon dioxide emission factors used in the benchmark tool for calculating total carbon dioxide emissions from your university.  For more information on Form X see page 51.

Warning: It is recommended that you do not change these values unless you have accurate emission data for your campus or you are advised to by HEEPI.
5.10.
Button 9: Yardstick Values

This takes you to Form Y: Data Used in Calculation of Benchmarks Throughout CE-Benchbuild, which allows you to view all or edit some of the yardstick/benchmark values used throughout this benchmarking tool. For more information on Form Y see page 52.

Warning: It is recommended that you do not change these values unless you are advised to by HEEPI.
6.
After the Welcome Page: The Forms Within the Tool

The following lists all the forms within the benchmark tool which ask for data to be inputted (note that some of the data is optional). Please note that not all of the forms need to be filled out.

6.1.
Form A: Institution Level Information

It is important that you complete this form and click “Store” to save the information. This will enable HEEPI to trace results back easily, contact you with feedback on the data submitted and for future updates to this benchmarking tool.

Enter Institution name, and contact details of user. Click “store” which takes you back to the welcome page.

6.2.
Form B: Add A New Campus

A campus could be any group of buildings that form a physical / administrative unit. Grouping several buildings within a campus enables common data (such as the cost of electricity or fuel, Degree Day Region) to be entered only once.

Campus Name

Enter a unique campus name and save. 

Takes you to Form C: Edit Campus-Level Information.

6.3.
Form C: Enter/Edit Campus-Level Information

The Campus Name appears at the top of the form. This form requires you to enter data on all the types of energy used on the campus, their unit cost and the Degree Day Region. It avoids re-entry of common data for buildings on a given campus. Note that you do not need precise energy measurements to produce useful results. However accurate energy data is useful to produce accurate carbon dioxide results.

Each type of energy is associated with a specific carbon dioxide (CO2) Emission Factor, which can be viewed in Form X by clicking Button 8: “Emission Factors” on the Start page. See Annex 3 for more information about the emission factors used in the tool. Some of the emission factors are editable. You may wish to edit these factors if you have specific data for your campus, particularly if you have CHP, District Heating or are using fossil fuels other than mains gas or gas/diesel oil.

Warning: It is recommended that you do not change the emission factors in Form X unless you have accurate emission data for your campus or you are advised to by HEEPI.
Check Box

The boxes should automatically be ticked when cost data is entered. If you do not have cost data on all your energy sources, ensure that you tick the boxes to allow you to enter further details on energy quantities in subsequent forms.
Unit Cost p/kWh

Enter the Campus-average cost for each utility, for consumption in the year 1st August 2004 to 31st July 2005, including VAT, CCL and all other charges, expressed in p/kWh. Do not use commas when entering data.

Natural Gas

Natural gas only. For LPG see “Other Fossil Fuels”.

Oil

Heating Oil, Gas Oil or Diesel

Coal

All types of coal or coking coal. The default coal is non-domestic coal which has a CO2 emission factor of 0.300kg/kWh. If your HEI uses other types of coal such as anthracite (0.317kg/kWh) or smokeless fuel (0.392 kg/kWh) edit the emission factor in Form X: Emission Factors. 

Other Fossil Fuels

This could include heavy fuel oil, LPG or other fuels not covered above. A default emission factor for Heavy Fuel Oil of 0.285 kg/kWh is used. If you wish to edit this emission factor, go to ‘Start’ and click Button 8:Emission Factors. Edit the emission factor for “Other Fossil Fuels” accordingly. This factor will apply every time you enter “Other Fossil Fuels” data for all buildings at your HEI.

Electricity from Grid

Electricity delivered to the building from national / regional supply company. You may wish to include electricity from green tariffs under “PV/wind and other renewable electricity sources” below, depending on your HEI’s CO2 reporting standards.

Heat from Gas-Fired Group / District Heating Source without CHP

Unit costs for district heating options should be the cost of the input fuel, not the delivered heat.  Review/edit emission factor used to suit your HEI. 

Gas fired CHP

Enter costs of input fuel, not the delivered heat. Review/edit emission factor used to suit your HEI.

Electricity from Gas fired CHP

For accurate CO2 reporting enter electricity from CHP separately from other electricity. Default emission factor used is 0.316 kg/kWh (see Annex 3 for details). Review/edit emission factor to suit your HEI.

Heat from Oil-fired Group/District Heating Sources without CHP

Enter costs of input fuel, not the delivered heat. Enter CHP heat cost separately.

Other Group/District Heating with Mixed/Other Fossil Fuel Sources

Enter costs of input fuel, not the delivered heat. Enter CHP heat cost separately.

Biomass and other renewable heat sources

Enter costs of input fuel, not the delivered heat. Any renewable source of heat should be entered here.

PV / Wind and other renewable electricity sources

This field is nominally for self-generated electricity from zero emission sources. However, electricity from green tariffs should be entered if appropriate to your HEI’s CO2 reporting standards.

Degree Day Region

Ensure you select the correct Degree Day Region for your HEI. This is used to normalise the Energy Performance Indicators according to the location of your HEI. Select one of the Degree Day Regions in the pull down menu. For more information on the Degree Day Regions used by Degree Days Direct see www.degreedaysdirect.com 

Options: Copy Information from another Campus

If you wish to copy information directly from another campus, check box and select campus from pull-down menu. Previous fuel selection and unit costs will be applied.

Return to Campus

When all energy, cost and Degree Day data has been entered, click and move on to Form D: Campus Level Information.

6.4.
Form D: Campus-Level Information

This form displays the information entered on the previous Form C with the following 5 buttons at the bottom:

Edit Campus Details

Takes you back to Form C, if you need to add or amend Campus details.

Add New Building

Allows you to set up and enter data for a building not previously entered on this Campus. Takes you to Form E: Add A New Building.

Edit Existing Building

Allows you to edit data for a building already entered on this Campus. Takes you to Form V1: Building Selector.

Delete Existing Building

Allows you to delete a building from this Campus. Takes you to Form V2; “Building Selector”.

Return to Start

Allows you to return to Welcome page.

6.5.
Form E: Add New Building

Building Name

Enter a unique name for each building on a given Campus, and then click “ok”. Takes you to Form F: “Building Area, Age and Occupancy Hours”.

6.6
Form F: Building Area, Age and Occupancy Hours

Building Area and Age

Gross Internal Area

Enter the total floor area within the external walls of the building, including all balance areas, heated and unheated spaces. Exclude non-habitable roof spaces and cellars.  It is important that you use this measurement consistently as this will be the floor measurement used to calculate the energy performance indicators.

Date of Construction

Enter precise or estimated date that the largest part of the building was constructed. Note this data is optional but will be useful in interpretation of results.

Date of last utility-relevant refurbishment

Enter precise or estimated date of refurbishment affecting at least 50% of services or external walls. Use mid-point date if a series of refurbishments have affected 50% of the building. Note this data is optional but will be useful in interpretation of results.

Occupancy Hours

This figure is used to normalise Energy Performance Categories for space heating. It represents the number of hours per week of occupancy. In winter, this is typically the number of hours the building is maintained at ‘occupied temperature’. You can either select the Value for Money study norms for particular types of buildings or enter your own data.

Value for Money Norms

Select 1 of 8 occupancy options from pull down menu. ‘Normal’ weekly occupancy hours for the Value for Money study categories. (HEFCE 1996)

Own Data

Enter number of hours per week.

Back

Takes you to previous Form

Next

Takes you to Form G: Building Fossil Fuel Usage

Save and Exit

Allows you to save data entered for completion at later session. Takes you back to Form D: Campus Level Information.

Discard and Exit

Does not save. Takes you back to Form D: Campus Level Information.

6.7
Form G: Building Fossil Fuel Usage

This form requires you to enter annual quantities and costs for each type of energy used for thermal/space heating and used directly (e.g. gas for catering or in laboratories). All forms of ‘thermal energy’ need to be entered on this form, including renewable sources, such as biomass and solar thermal, as well as conventional, fossil fuels.

Quantity/Annum

Enter total use (kWh) of selected fuel in the building over the period 1st August 2004 to 31st July 2005. If you are editing previously entered data make sure you update the cost/annum data as it does not update automatically. Do not use commas when entering data.

Cost/Annum

Enter total cost of selected fuel in year ending 31st July 2005. Include VAT, CCL and all other costs invoiced by the utility supplier. This field will be completed automatically for data provided for the campus if “Calculate from Campus p/kWh” button is clicked. Ensure you recalculate costs if editing/updating the fossil fuel quantity/annum data. Do not use commas when entering data.

Natural Gas

Enter total use natural gas (kWh) for that building

Oil

Enter total use gas/diesel oil (kWh) for that building. Heavy fuel oil should be entered under “Other Fossil Fuels”.

Coal

Enter total use coal (kWh) for that building. The default coal is non-domestic coal which has a CO2 emission factor of 0.300kg/kWh. If your HEI uses other types of coal such as anthracite (0.317kg/kWh) or smokeless fuel (0.392 kg/kWh) edit the emission factor in Form X: Emission Factors.

Gas-Fired CHP

Enter heat delivered to the building, plus an appropriate apportionment of the distribution and engine/turbine losses from the CHP scheme (i.e. heat should include waste heat). If the CHP unit supplies just this building, enter total gas use by unit, less electricity generated.  The default carbon dioxide emission factor used is 0.109 kg/kWh heat (see Annex 3 for details). If you wish to edit this factor go to Form X. Emission Factors by clicking Button 8: Emission Factors.

Other Fossil Fuels

The default fuel is heavy fuel oil, which has a CO2 emission factor of 0.29kg/kWh. If your HEI uses other fossil fuels, such as LPG, edit the emission factor in Form X. Emission Factors to reflect the mix of ‘Other Fossil Fuels’ used throughout the HEI.

Heat from Gas-Fired Group/District Heating Source without CHP

Enter heat delivered to building, plus an appropriate apportionment of distribution and boiler losses. Do not enter heat from CHP here, even if it is on this group/district system – enter above under Gas-Fired CHP.

Heat from Oil-Fired Group / District Heating Source without CHP

Include distribution and boiler losses. Do not enter heat from CHP here, even if it is on this group/district system – enter above under Gas-Fired CHP.

Other Group/District Heating with Mixed/Other Fossil Fuel Source

Include distribution & boiler losses. The default fuel assumed for this category and used to calculate carbon dioxide emissions is heavy fuel oil. If you are using a fuel other than heavy fuel oil (or gas or oil) you can edit the emission factors by returning to the Welcome Page and clicking on Button 8: “Emission Factors”.  Edit the emission factor for “Other Fossil Fuels” according to the fuel you are using.

Biomass and other renewable heat

All sources of renewable thermal energy can be entered here. For Group/District heating systems, apportion the boiler and distribution losses between buildings.

Calculate from Campus p/kWh

Calculates energy costs automatically for any entry under Quantity/Annum if unit costs have been previously entered on Form D: “Campus-Level Information”.

Warning: If you update your campus-level cost data, the benchmark tool will not automatically update the costs for individual buildings. You will need to return to this form and recalculate.
Non-Heating/Hot Water Energy Uses

Enter percentage of this fuel not used to heat water or for space heating, e.g. natural gas used directly in laboratories and/or catering.

6.8
Form H: Building Electricity Usage

This form requires you to enter annual quantities and costs for all sources of electricity, including electricity from the grid as well as that from CHP and renewable sources. 

Warning: The tool does not adjust for electrically-heated buildings (ie it is assumed that all the electricity is used for non-heating purposes). While you can enter data for an electrically-heated building the normalized heating energy performance results will appear better than the actual case, while the normalized electricity performance results will appear worse than the actual case. Un-normalised energy performance will be unaffected.
Quantity/Annum

Total use of electricity (kWh) in the building over the period 1st August 2004 to 31st July 2005. If you are editing previously entered data make sure you update the cost/annum data as it does not update automatically. Do not use commas when entering data.

Cost/Annum

Total cost of electricity (£) in year ending 31st July 2005. Include VAT, CCL and all other costs invoiced by the electricity supplier. This field will be completed automatically if “Calculate from Campus p/kWh” button is clicked. Ensure you recalculate costs if editing/updating the fossil fuel quantity/annum data. Do not use commas when entering data.

Electricity from grid

Electricity delivered to the building from national / regional supply company. For buildings on shared supplies, include losses between supplier’s meter and the buildings. You may wish to include electricity from green tariffs under “PV/wind and other renewable electricity sources” below, depending on your HEI’s CO2 reporting standards.

Electricity from Gas-fired CHP

For accurate CO2 reporting enter CHP electricity separately from grid electricity and other sources. The default carbon dioxide emission factor used is 0.316 kg CO2/kWh electricity (see Annex 3 for details). If you wish to edit this emission factor go to Form X. Emission Factors by clicking Button 8: Emission Factors.

PV/wind and other renewable electricity sources

Enter all off-grid renewable electricity sources here. You may wish to include electricity from green tariffs here, depending on your HEI’s CO2 reporting standards.

Calculate from Campus p/kWh 

Calculates energy costs automatically for any entry under Quantity/Annum if unit costs have been previously entered on Form D: “Campus-Level Information”.

Warning: If you update your campus-level cost data, the benchmark tool will not automatically update the costs for individual buildings. You will need to return to this form and recalculate.
Back

Takes you back to Form G

Next

Takes you to form I: “Benchmark Selector”.

Save and Exit

Takes you back to Form D: Campus Level Information. Remember to save file before closing.
6.9
Form I: Benchmark Selector

This form allows you to select one of 8 building templates. Note that if you wish to view the information required for each building template you can proceed through each template without entering data and then return to this page using ‘Next’ and ‘Back’ buttons.

Benchmarking Buildings With A Predominant Use

Templates 1 to 5 require no breakdown of buildings’ floor area data. 1 to 4 are ‘single use’ buildings.

1: Office Template

Simple template for office buildings, based upon the Carbon Trust’s Office Benchmarking Tool ECG019. No floor area data required.

2: Sports & Recreation Template

Simple template for Sports buildings, based upon the Carbon Trust’s Sports & Recreation Benchmarking Tool ECG078. No floor area data required.

3: Libraries Template

Simple template for Libraries, based upon the Value for Money study, 1996. No floor area data required.

4: Residential Template

Simple template for Residences, based upon the Value for Money study, 1996. No floor area data required.

Benchmarking Mixed Use Buildings, Using a Predetermined ‘Typical Floor Allocation’

Template 5 is a mixed-use building, but requires no breakdown of building floor area data. 

5: Mixed H.E. Academic Template

Simple template for mixed use academic buildings, based upon the Carbon Trust’s Higher Education Benchmarking Tool ECG054. No floor area data required. Note that there is no additional information to fill in if you select this Benchmark i.e. it takes you directly to Form T.

View Typical Allocation

If you check Benchmark 5, you can view the ‘typical’ breakdown of building usage by floor area for Mixed H.E. Template, based on Carbon Trust Norms.

Benchmarking Mixed Use Buildings (Actual Floor Space) and Laboratories

Templates 6 to 8 provide more accurate benchmarking and developmental tools for improving building-level benchmarking in the H.E. sector. A breakdown of floor area data is required for these templates.

 6: Teaching (Tailored) Template

Tailored benchmarks for buildings with lecture theatres, seminar rooms, offices and other spaces related to teaching. A detailed breakdown of usage by floor area is required.

7: Support (Tailored) Template

Tailored benchmark for buildings with catering, meeting rooms, offices and other support functions. A detailed breakdown of usage by floor area is required.

8: Laboratories & Other Buildings (Tailored) Template

Fully flexible benchmarks to suit all buildings. A detailed breakdown of usage by floor area is required. 

Back

Takes you back to Form H

Next

Takes you to the specific building template selected, Forms J, K, L, M, N, O or P.

Save and Exit

Saves data entered for completion at later session Takes you back to Form D: Campus Level Information. Remember to save file before closing.

6.10
Form J: 1. Office Template

Select Office Type

Simply select office type 1, 2, 3 or 4 from the drop down menu and then click ‘Next’. There is no facility within this template for selecting a ‘mixed type’ of office. Select template 8 if a more detailed analysis is needed.

Back

Takes you to previous Form I.

Next

Takes you to next Form S: Additional, Optional Information: Building Cooling & Ventilation.

Save and Exit

Saves data entered for completion at later session. Takes you back to Form D: Campus Level Information. Remember to save file before closing.
6.11
Form K: 2: Sports & Recreation Template

Note that while the energy performance indicator is not normalised for this template, the actual yardstick is normalised for usage, exposure and location. For more details on how the yardsticks are adjusted see the data in Table 3 of Form Y: Yardstick Values.

Sports & Recreation Centre Type

Select the option from the pull-down menu that most closely represents your sports centre. Templates described are mainly municipal/private facilities rather than typical HE facilities.

Usage

The pull-down menu will become active once the Sports centre type has been selected. Select a usage level.

Exposure

Select an exposure level from the pull down menu. Buildings within built-up urban areas or multi-building campuses should be regarded as ‘sheltered’. Elevated buildings with few neighbours should be categorised as ‘exposed’.

Back

Takes you to previous Form I.

Next
Takes you to next Form S: Additional, Optional Information: Building Cooling & Ventilation.

Save and Exit

Saves data entered for completion at later session. Takes you back to Form D: Campus Level Information. Remember to save file before closing.
6.12
Form L: 3. Libraries Template

Select Library Type

Select either air-conditioned or naturally ventilated from the pull-down menu. For a library that is partially air-conditioned and partially naturally ventilated, it would be better to select Template 8: Laboratories and Other Buildings. To do this click ‘Back’ to return to Form I and select Template 8.

Thermal Mass

Select a thermal mass from the drop-down menu. This factor is used to account for the effect of intermediate occupancy upon space heating energy use. Buildings of low thermal mass are typically either lightweight or single storey buildings, have a high level of glazing or have a significant amount of internal insulation that separates the mass of the building from the heated space.

Exposure

Select exposure from the drop-down menu. Buildings within built-up urban areas or multi-building campuses should be regarded as ‘sheltered’. Elevated buildings with few neighbours should be categorised as ‘exposed’.

Back

Takes you to previous Form I.

Next

Takes you to next Form S: Additional, Optional Information: Building Cooling & Ventilation.

Save and Exit

Saves data entered for completion at later session. Takes you back to Form D: Campus Level Information. Remember to save file before closing.
6.13.
Form M: 4. Residential Template

Select Residence Type

Select self-catering or halls of residence from the drop-down menu. For a residence that is partially halls and partially self-catering, it would be better to select Benchmark 8: Laboratories and Other Buildings. To do this click ‘Back’ to return to Form I and select Template 8.

Thermal Mass

Select a thermal mass from the drop-down menu. This factor is used to account for the effect of intermediate occupancy upon space heating energy use. Buildings of low thermal mass are typically either lightweight or single storey buildings, have a high level of glazing or have a significant amount of internal insulation that separates the mass of the building from the heated space.

Exposure

Select exposure from the drop-down menu. Buildings within built-up urban areas should be regarded as ‘sheltered’.  Elevated buildings with few neighbours should be categorised as ‘exposed’.

Back

Takes you back to Form I.

Next

Takes you to next Form S: Additional, Optional Information: Building Cooling & Ventilation.

Save and Exit

Saves data entered for completion at later session. Takes you back to Form D: Campus Level Information. Remember to save file before closing.
6.14
Form N: 6: Teaching Template

This template is for buildings with teaching and associated spaces.

Floor Areas

Net Area

Enter the Net Internal Area (NIA) in m2 for each room usage. This will be used to calculate a composite benchmark for your building.  This is also known as the Net Lettable Area.

Room Usage

Lecture Theatre

Include air-conditioned, mechanically and naturally ventilated lecture theatres, council chambers, conference rooms and other large meeting spaces.

Seminar Room

Smaller meeting spaces – include air-conditioned, mechanically and naturally ventilated rooms.

Offices

All office types, including both academic and support. 

Computer Open Access Suites

Typically student ‘computer labs’ or other rooms dedicated to provision of PCs for teaching or research use.

Other Spaces

This field is calculated automatically as the gross internal area, less all of the above areas, less the Balance Space (defined here as 10% of the gross area).

Balance Space

This field is calculated automatically, assigned as 10% of gross internal area.

Construction Details

Thermal Mass

Select a thermal mass from the drop-down menu. This factor is used to account for the effect of intermediate occupancy upon space heating energy use. Buildings of low thermal mass are typically either lightweight or single storey buildings, have a high level of glazing or have a significant amount of internal insulation that separates the mass of the building from the heated space.

Exposure

Buildings within built-up urban areas should be regarded as ‘sheltered’.  Elevated buildings with few neighbours should be categorised as ‘exposed’.

Back

Takes you to previous Form I.

Next

Takes you to next Form S: Additional, Optional Information: Building Cooling & Ventilation.

Save and Exit

Saves data entered for completion at later session. Takes you back to Form D: Campus Level Information. Remember to save file before closing.
6.15.
Form O: 7. Support Template

This template is for buildings with catering, conferencing and associated spaces

Floor Areas

Net Area

Enter the Net Internal Area (NIA) in m2 for each room usage. 

Room Usage

Fast Food

Fast food outlets and associated seating areas.

Bar / Restaurant

Bars & restaurants and associated seating areas.

Meeting/Seminar Rooms

Smaller meeting spaces – include air-conditioned, mechanically and naturally ventilated rooms.

Conference/Lecture Theatres

Include air-conditioned, mechanically and naturally ventilated lecture theatres, council chambers, conference rooms and other large meeting spaces.

Computer Open Access Suites

Typically student ‘computer labs’ or other rooms dedicated to provision of PCs for teaching or research use.

Other Spaces

This field is calculated automatically as the gross internal area, less all of the above areas, less the Balance Space (defined here as 10% of the gross area).

Balance Space

This field is calculated automatically, assigned as 10% of gross internal area.

Construction Details

Thermal Mass

Select a thermal mass from the drop-down menu. This factor is used to account for the effect of intermediate occupancy upon space heating energy use. Buildings of low thermal mass are typically either lightweight or single storey buildings, have a high level of glazing or have a significant amount of internal insulation that separates the mass of the building from the heated space.

Exposure

Select exposure from drop-down menu. Buildings within built-up urban areas should be regarded as ‘sheltered’.  Elevated buildings with few neighbours should be categorised as ‘exposed’.

Back

Takes you to previous Form I.

Next

Takes you to next Form S: Additional, Optional Information: Building Cooling & Ventilation.

Save and Exit

Saves data entered for completion at later session. Takes you back to Form D: Campus Level Information. Remember to save file before closing.
6.16
Form P: 8. Laboratories and Other Buildings (Tailored) Part 1

Area Usage

Area Usage

Enter Net Internal Area (NIA) in m2 for each room usage. 

Laboratories

Research and teaching laboratories, typically with fume cupboards or other ventilation systems.

Computer Open Access Suites

Typically student ‘computer labs’ or other rooms dedicated to provision of PCs for teaching or research use.

Lecture Theatre

Include air-conditioned, mechanically and naturally ventilated lecture theatres, council chambers, conference rooms and other large meeting spaces.

Seminar Room

Smaller meeting spaces – include air-conditioned, mechanically and naturally ventilated rooms.

Libraries

Include both centralised libraries and smaller ones within academic / support buildings

Catering - Fast Food

Fast food outlets and associated seating areas.

Catering - Bar / Restaurant

Bars & restaurants and associated seating areas.

Sports – Dry

Typical H.E. sports hall

Sports – Wet

A swimming pool, or other wet facility

Residential - Halls

Student halls of residence.

Residential – Self Catering

Student self-catering. Also include other accommodation here.

Students Union

Enter data here for the Students Union building and Union spaces within other buildings.

Other Spaces

This field is calculated automatically as the gross internal area, less all of the above areas, less the Balance Space (defined here as 10% of the gross area).

Balance Space

This field is calculated automatically, assigned as 10% of gross internal area.

Building Factors

Thermal Mass

Select a thermal mass from the drop-down menu. This factor is used to account for the effect of intermediate occupancy upon space heating energy use. Buildings of low thermal mass are typically either lightweight or single storey buildings, have a high level of glazing or have a significant amount of internal insulation that separates the mass of the building from the heated space.

Exposure

Buildings within built-up urban areas should be regarded as ‘sheltered’. Elevated buildings with few neighbours should be categorised as ‘exposed’.

Back

Takes you to previous Form I.

Next

Takes you to next Form Q: Laboratories and Other Buildings: Part 2.

Save and Exit

Saves data entered for completion at later session. Takes you back to Form D: Campus Level Information. Remember to save file before closing.
6.17
Form Q: 8: Laboratories and Other Buildings (Tailored) Part 2

Units

Select units of measurement for breakdown of floor area by departmental allocation

Square metres

Area occupied by departments in m2 by either Net Internal Area or Gross Internal Area.

% of GIA

% of Gross Internal Area occupied by departments (including their share of balance areas)

% of NIA

% of Net Internal Area occupied by departments (excluding balance areas)

Approximate RAE Areas

Enter the approximate area of the total building used by all academic departments, or other activities which would count for RAE purposes. I.e. exclude catering, sports, residential, and other non-academic areas.

Department Areas

Primary Department

Use the pull-down menus to select academic department type and indicate the approximate area of the main department using the building. 

Secondary Department

Use the pull-down menus to select academic department type and indicate the approximate area of the second main department using the building. 

Animal Houses

Enter the approximate area of highly serviced housing for animals.  

Back

Takes you to previous Form P.

Next

Takes you to next Form R: Laboratories and Other Buildings: Part 3.

Save and Exit

Saves data entered for completion at later session. Takes you back to Form D: Campus Level Information. Remember to save file before closing.
6.18
Form R: 8. Laboratories and Other Buildings (Tailored) Part 3

It is important that you fill in this form for each laboratory as the electricity performance indicator is adjusted for total electricity usage by lab equipment.  In other words, if you leave this form blank, it will assume that you have no laboratory equipment and the calculated electricity performance indicator will be misleadingly high. The reason for this is to compare underlying building energy performance rather than the energy associated with laboratory equipment.

Number

Enter the number of each items that broadly fit into the various equipment type  categories below.

Default

Estimated annual electricity consumption figures for various types of equipment found in Laboratories. For greater accuracy, use your own measured values.

Own data

Enter kWh per annum per equipment item.

Equipment Types

Fridges, freezers, fridge-freezers

Conventional cabinet refrigeration equipment.

Ultra low temperature freezers

Freezers achieving -70˚C and lower. 

Cold rooms

Walk-in cold rooms achieving 4 to 10˚C

Walk-in freezers

Rooms providing 0 to –20˚C (typically –10˚C ))

Constant Temperature Rooms

Rooms heated to a constant temperature, typically in the range of 20-25˚C, but often up to 37˚C

Electron Microscopes, Mass Spectrometers, Scanners

Large scale laboratory equipment, such as electron microscopes. Any scientific equipment requiring direct cooling or a cooled environment.

Plant Growth Cabinets

Self contained cabinets for plant propogation.

Fume cupboards

Local exhaust ventilation systems and recirculatory cabinets.

Computer servers

Dedicated rooms for department level and institution level computer systems

Other Large Equipment

Miscellaneous items, not including conventional office or catering equipment.
Back

Takes you to previous Form Q.

Next

Takes you to next Form R1: Electricity Usage (Optional/Additional Information).

Save and Exit

Saves data entered for completion at later session. Takes you back to Form D: Campus Level Information. Remember to save file before closing.
6.19
Form R1: Electricity Usage (Optional/Additional Information for Laboratories

The information requested on this form will not be used in existing benchmarks; however it is essential to enable HEEPI to develop more tailored laboratory benchmarks and for comparison with international laboratories.

Electricity Usage

Enter the proportion of electricity that is used for ventilation, lighting, cooling, equipment and other uses, where this information is available.

Peak Electricity Demand

Enter the peak electricity demand, estimated or measured for the year 1 August 2004 to 31 July 2005.

Back

Takes you to previous Form R.

Next

Takes you to next Form S: Additional, Optional Information: Building Cooling & Ventilation

Save and Exit

Saves data entered for completion at later session. Takes you back to Form D: Campus Level Information. Remember to save file before closing.
6.20
Form S: Optional, Additional Information, Building Ventilation and Cooling

The information used on this form will not be used in existing benchmarks, however it will enable HEEPI to develop building level benchmarks that allow for energy intensive processes and services that have not hitherto been considered.

Ventilation

Identify the proportion (%) of Gross Internal Area that is air conditioned, mechanically ventilated and naturally ventilated. Air-conditioned spaces tend to be more energy intensive than mechanically or naturally ventilated ones.

Air-conditioned

Include both comfort cooling and air conditioning in this category.

Mechanically Ventilated

Include toilet, kitchen extract.

Naturally ventilated

Definition includes traditional low-serviced buildings and modern passively ventilated.

Unknown

Automatically calculates the balance from 100%.

Air Changes

What is the average floor to ceiling height in the building?

Enter height in metres. Where suspended / false ceilings are installed, their height should be used rather than the underside of the floor above.

How many people are there in the building during peak periods?

Enter number of people. This should be an indicative figure, perhaps that used by ventilation designers when calculating the required ventilation rates for the building.

What is the required air change rate for the building?

Enter number air changes per hour. This figure should be an estimate / calculation of the average requirement across the building. 

What is the actual air change rate for the building?
Enter actual number air changes per hour. Is it significantly different from the required air change rate?

Back

Takes you back to previous Form (back to relevant building template).

Save and Exit

Saves data and takes you back to Form C: Campus Level Information. 

6.21
Form T: Report Selector

Use this form to select the results display that you want. If you want to copy and past tables and charts into other applications such as Word or Excel for further analysis and reporting, you will need to unprotect the worksheet first (see instructions at end of this section). Note that commas are used for figures greater than 999, i.e. 1,100 is one thousand, one hundred.

The report selector provides results on three key indicators: 

1. Energy Performance Indicators – for total energy, heating energy and electricity in kWh/m2/y, both normalised and un-normalised. See Tables 1-7, and Tables 10-12.

2. Carbon Dioxide Emissions – emissions (in kg) associated with the use of all energy sources for a particular building, calculated using standard emission factors, and savings potential compared to yardsticks. See Tables 1 for total carbon dioxide emissions and Table 8 for buildings ranked by carbon dioxide savings potential.

3. Energy Costs – total costs (in £) associated with all energy sources and savings potential compared to yardsticks. See Table 1 for total energy costs and Table 9 for buildings ranged by energy cost savings potential.

Results Compared to National Yardsticks

Tables 1 – 7 display both un-normalised and normalised
 fossil fuel, electricity and total energy performance (kWh per m2 of GIA) compared to the National Yardsticks for the relevant building template, as shown in the following Table.

Warning: The tool does not adjust for electrically-heated buildings (ie it is assumed that all the electricity is used for non-heating purposes). While you can enter data for an electrically-heated building the normalized heating energy performance results will appear better than the actual case, while the normalized electricity performance results will appear worse than the actual case. Un-normalised energy performance will be unaffected. 

Note for Benchmarks 1, 2 and 5 there is no normalisation, ie the un-normalised and normalised performance indicators are the same.

Table: National Yardsticks Used for Each Building Template

	Template
	National Yardstick Used

	
	

	1. Offices

(no normalisation)
	Carbon Trust benchmark for Energy Use in Offices, ECONO19, for relevant office type (see Table 2 in Form Y)

	2. Sports

(no normalization)
	Carbon Trust benchmarks for Energy Use in Sports & Recreation Buildings for relevant sports centre type (see Table 3 in Form Y)

	3. Library
	Value for Money Initiative benchmarks for air-conditioned or naturally ventilated library (see Table 1 in Form Y)

	4. Residence
	Value for Money benchmark for either Residential, Halls of Residence or Residential, Self Catering (see Table 1 in Form Y)

	5. Academic (no normalisation)
	Carbon Trust benchmark for Energy Efficiency in Further & Higher Education, ECONO54 for Total Academic (see Table 3 in Form Y)

	6. Teaching
	Composite benchmark using Value for Money Initiative benchmarks (see Table 1 in Form Y) proportionate to room usage

	7. Support
	Composite benchmark using Value for Money Initiative benchmarks (see Table 1 in Form Y) proportionate to room usage 

	8. Laboratories & other buildings
	Composite benchmark using Value for Money benchmarks (see Table 1 in Form Y) proportionate to room usage


For the actual yardsticks used see Form Y: Data Used in Calculation of Benchmarks Throughout CE-Benchbuild, by clicking Button 9: Edit Yardstick Values.

The energy performance for each building is then assigned a category “good”, “typical” or “poor” according to the method shown in Annex 2. 

Results for HEEPI Benchmarks

Tables 10 – 12 display un-normalised fossil fuel, electricity and total energy performance (kWh per m2 of GIA) compared to the HEEPI benchmarks for good, typical and best buildings for the relevant building template.  See Tables 5-7 in Form Y: Data Used In Calculation of Benchmarks Throughout CE-Benchbuild, for the actual values used. These benchmark values have been obtained from a previous benchmarking exercise with data from over 30 universities. For more information on the development of the HEEPI benchmarks go to www.heepi.org.uk/benchmark.

List of Tables

From this Form T: Report Selector you can select one of the following 10 Tables:

Table 1: Institution-Level Actual Energy Use, Cost and Emissions

Single table displaying the total, un-normalised energy use (kWh), cost (£) and CO2 emissions (kg) for all buildings.  There are also 3 pie charts showing the proportion of total energy use, total energy cost and total CO2 emissions attributable to each building.

Table 2: Campus Groups

Displays buildings’ results on a separate table for each campus, for the following:

1. Normalised Energy Performance (kWh/m2) for fossil fuels and electricity

2. Energy performance category (good, typical, poor) for fossil fuels and electricity, compared to benchmark good practice.

3. Actual emissions CO2 (kg) compared to benchmark good practice

4. Actual energy costs (£) compared to benchmark good practice

Table 3: Benchmark

Displays buildings’ results on a separate table for each benchmark type, for the following:

1. Normalised Energy Performance (kWh/m2) for fossil fuels and electricity

2. Energy performance category (good, typical, poor) for fossil fuels and electricity, compared to benchmark good practice.

3. Actual emissions CO2 (kg) compared to benchmark good practice

4. Actual energy costs (£) compared to benchmark good practice

Table 4: Name

Displays single table with all results in alphabetical order by building name, for the following:

1. Normalised Energy Performance (kWh/m2) for fossil fuels and electricity

2. Energy performance category (good, typical, poor) for fossil fuels and electricity, compared to benchmark good practice.

3. Actual emissions CO2 (kg) compared to benchmark good practice

4. Actual energy costs (£) compared to benchmark good practice

Table 5: Total Energy Performance Indicator

Single table showing total Normalised Energy Performance Indicators (ie combined ‘fossil fuel’ and electricity) (kWh/m2) for all buildings in descending order. 

There are also 2 bar charts showing the top 20 and bottom 20 buildings in terms of total energy performance (kWh/m2)

Table 6: Fossil Fuel Performance Indicator

Single table displaying Normalised Energy Performance Indicators (kWh/m2) for fossil fuel use for all buildings in descending order.

There are also 2 bar charts showing the top 20 and bottom 20 buildings in terms of fossil fuel performance.

Table 7: Electricity Performance Indicator

Single table displaying Normalised Electricity Performance Indicators (kWh/m2) for all buildings in descending order. 
There are also 2 bar charts showing the top 20 and bottom 20 buildings in terms of electricity performance.

Table 8: CO2 Savings Potential

Single table displaying the reduction in CO2 emissions that would be achieved by improving performance to meet Good Practice for the benchmark selected. The CO2 figures are based on CO2 emissions associated with normalised total energy performance for a given building (for templates 1,2 and 5 the normalised total energy performance is the same as un-normalised energy performance).
A positive value indicates the excess amount of CO2 being emitted compared to a similar good practice building. A negative value indicates the savings of CO2 the building is making compared to a similar good practice building.

There are also 2 bar charts showing the top 20 and bottom 20 buildings in terms of CO2 savings potential.

Table 9: Cost Savings Potential

Single table displaying the reduction in energy costs that would be achieved by improving performance to meet Good Practice for the benchmark selected. The cost figures are based on the costs associated with normalised total energy performance for a given building (for templates 1,2 and 5 the normalised total energy performance is the same as un-normalised energy performance).

A positive value indicates the additional costs of energy compared to a similar good practice building. A negative value indicates the cost savings compared to a similar good practice building.

There are also 2 bar charts showing the top 20 and bottom 20 buildings in terms of cost savings potential.

Table 10: Comparison to HEEPI “Good Building”.

Single table displaying un-normalised Energy Performance Indicator (kWh/m2) for all buildings in descending order, HEEPI “Good Building” benchmarks and the difference in the totals.

There are also 2 barcharts showing the best 20 and worst 20 buildings in terms of the difference between un-normalised Energy Performance Indicators and the HEEPI “Good Building” benchmarks.

Table 11: Comparison to HEEPI “Typical Building”.

Single table displaying un-normalised Energy Performance Indicator (kWh/m2) for all buildings in descending order, HEEPI “Typical Building” benchmarks and the difference in the totals.

There are also 2 barcharts showing the best 20 and worst 20 buildings in terms of the difference between un-normalised Energy Performance Indicators and the HEEPI “Typical Building” benchmarks.

Table 12: Comparison to HEEPI “Best Building”.

Single table displaying un-normalised Energy Performance Indicator (kWh/m2) for all buildings in descending order, HEEPI “Best Building” benchmarks and the difference in the totals.

There are also 2 barcharts showing the best 20 and worst 20 buildings in terms of the difference between un-normalised Energy Performance Indicators and the HEEPI “Best Building” benchmarks.

Copying results into other applications

If you wish to copy and paste a particular table from the report selector into another application you will need to unprotect the worksheet first.  Go to the tools bar on the top menu, and click tools>protection>unprotect sheet.  You can then highlight the area you want to copy, and copy and paste it into a new application.  

There is no need to reprotect the sheet, the tool automatically does this.  

6.22
Form U1: Campus Selector

Edit Existing Campus

Form prompts you to select a campus from drop-down menu. Select campus, click “edit campus” and tool takes you back to Form D: Campus Level Information.

6.23
Form U2: Campus Selector

Delete Campus

Form prompts you to select a campus from drop-down menu. Select campus and click “delete campus”.  Tool asks for confirmation. Click “Yes, delete” and tool takes you back to start.

6.24
Form V1: Building Selector

If you are at Form D: Campus Level Information and click “Edit Existing Building” you will see this form. Select a building from the drop down menu and click “Edit Building”.

6.25
Form V2: Building Selector

If you are Form D: Campus Level Information and click “Delete Existing Building” you will see this form.  Select a building from the drop down menu and click “Delete Building”.

6.26
Form W: Edit A Building

If you are at Form V and have selected “Edit Building” you will be asked to confirm or edit the name of the building selected. Changing the name will not create a new building. Click “ok” and this will take you to Form F: Building Area, Age and Occupancy Hours.

6.27
Form X: Emission Factors

This form allows you to view and edit some of the carbon dioxide (CO2) emission factors used in the tool to calculate total CO2 emissions. 

Warning: It is recommended that you do not change these values unless you have accurate emission data for your campus or you are advised to by HEEPI.

In most cases emission factors consistent with those given in SAP 2005 and used to derive the fuel factors given in the Approved Documents for Part L of the 2006 Building Regulations have been used. Please see Annex 3 for details. 

6.28
Form Y: Data Used in Calculation of Benchmarks Throughout CE-Benchbuild

This form allows you to view and edit some of the yardstick/benchmark values used in the tool to calculate energy performance. However, it is recommended that you do not change these values unless you have accurate emission data for your campus or you are advised to by HEEPI.

The Form displays 5 tables:

Table 1: Value for Money Initiative 1996, Energy Management Study in the Higher Education Sector. 

This displays good and typical practice for fossil fuel and electricity performance for a number of different room designations.

Used for Templates 3: Residence, Template 4: Libraries and Tailored Templates 6: teaching, Template 7: Support and Template 8: Laboratories & Other Buildings. 

Some of the yardstick values in terms of GIA are editable (displayed in green).

Table 2: Carbon Trust, 2000, Energy Use in Offices, ECG019.

This displays good and typical practice for fossil fuel and electricity performance in terms of GIA for 4 office types. These are not editable. Used for Template 1: Offices, which is not normalised.

Table 3: Carbon Trust, 2001, Energy Use in Sports & Recreation Buildings, ECG078

This displays good and typical practice for fossil fuel and electricity performance in terms of GIA for a range of sports centre types. These are not editable. Used for Template 2: Sports & Recreation, which is not normalised.

Note that while the energy performance data for an individual building is not normalised, the actual yardsticks are normalised for usage, location and building exposure.

Table 4: Carbon Trust, 1997, Energy Efficiency in Further & Higher Education, ECG054

This displays good practice only for fossil fuel and electricity performance in terms of GIA for a range of room types.

The yardstick data for Total Academic is used for Template 5: Academic, Mixed HE which is not normalised. These are not editable.

Table 5: HEEPI “Good Buildings” Performance Indices

This displays good fossil fuel and electricity performance indices for a range of building categories, obtained from a previous HEEPI benchmarking exercise with actual HEI buildings. 

Used in Table 10 of Form T: Report Selector to compare against un-normalised energy performance data. The yardsticks are editable.

Table 6: HEEPI “Typical Buildings” Performance Indices

This displays typical fossil fuel and electricity performance indices for a range of building categories, obtained from a previous HEEPI benchmarking exercise with actual HEI buildings. 

Used in Table 11 of Form T: Report Selector to compare against un-normalised energy performance data. The yardsticks are editable.

Table 7: HEEPI “Best Buildings” Performance Indices

This displays best fossil fuel and electricity performance indices for a range of building categories, obtained from a previous HEEPI benchmarking exercise with actual HEI buildings. 

Used in Table 12 of Form T: Report Selector to compare against un-normalised energy performance data. The yardsticks are editable.

Table 8: HEEPI Other Laboratory Performance Indices

This displays HEEPI performance indicators for physical/engineering and chemical science laboratories, obtained from a previous HEEPI benchmarking exercise with actual HEI buildings. The default values for Template 8: Laboratories and Other Buildings are based on bioscience/medical laboratories, excluding those with animal houses. If comparison with other types of laboratories are needed, the values in Table 8 can be substituted in Tables 5-7 or the values compared manually with a given laboratory building.  

Annex 1: CE-Benchbuild Software Instructions

CE-Benchbuild is a macro based application which makes use of the Visual Basic for Applications language supported by the Microsoft Office software series. It has been developed by the Higher Education Environmental Performance Improvement (HEEPI) project to enable Higher Education Institutions to calculate the energy consumption, costs and carbon dioxide emissions of their buildings. It can then be used to compare buildings against each other and against national yardstick values.

Technical information.

CE-Benchbuild utilises VBA for Excel and as such, Microsoft Office 97 or later is required to operate the tool.

CE-Benchbuild offers no compatibility with a Macintosh operating system.

Usage information.

CE-Benchbuild utilises macros created using VBA for Excel. As such, Microsoft Excel must be set up to allow the operation of macros built into the file.

When you open the CE-Benchbuild file, you may be prompted with a “Security Warning” dialog box. This dialog box will contain a warning that the CE-Benchbuild file contains macros and some macros may contain viruses. In order to use CE-Benchbuild you will need to click on the “Enable Macros” button.

Many system administrators will set the macro security of Microsoft Excel to “High” or “Very High” in order to protect against viruses. This will mean that the “Security Warning” dialog box will state that the CE-Benchbuild file contains macros and they have been disabled. In order to use CE-Benchbuild, you will need to change the security settings for macros. 

In the Tools menu (or the Tools>Macros submenu depending on Office Version), there should be a “Security” or “Macro Security” option. Selecting this option opens a new set of options, “Low”, “Medium”, “High” and in some versions, “Very High”. For CE-Benchbuild to operate, it is recommended that you set the Security to Medium. This will allow you to “Enable Macros” as mentioned above.

CE-Benchbuild does not currently support an autosave feature. As the file can become quite large when many buildings are entered, autosaving after every building was entered caused long delays on slower machines and therefore was removed. You are advised to save your data after every couple of building entries to protect you data from unexpected hardware or software failures.

Instructions for the entering of data and the use of the reporting functions can be found on the Instructions Page of the CE-Benchbuild file. The instructions for changing Carbon Dioxide Emission data and benchmark values can be found on the relevant sections of CE-Benchbuild, however it is recommended that you do not change these values unless you have accurate Emission data for your campus or you are advised to by HEEPI. 

Annex 2: Method Used to Select Energy Performance Category For All Building Templates

For All Building Templates Except Template 5.

“Good” is any value of energy performance (kWh/m2) less than the good yardstick value described in Tables 1-3 of Form Y: Yardstick Data for the relevant building template.

“Typical” is any value of energy performance (kWh/m2) equal or greater than the good yardstick and less than the typical yardstick described in Tables 1-3 of Form Y: Yardstick Data for the relevant building template.

“Poor” is any value of energy performance (kWh/m2) equal or greater than the typical yardstick described in Tables 1-3 of Form Y: Yardstick Data for the relevant building template.

For example, for the laboratory template, according to the Value for Money Initiative, good and typical practice are defined as follows (see Table 1 in Form Y):

	
	Fossil fuels kWh/m2 of GIA
	Electricity kWh/m2 of GIA

	
	Good
	Typical
	Good
	typical

	Laboratory
	99
	119
	140
	158


Thus, for a given building, a normalised fossil fuel performance of 98kWh/m2 or less would be categorised as “good”, a performance of 99 - 118 kWh/m2 would be categorised as “typical” while a performance of 119 or greater would be categorised as “poor”.

For Template 5: Higher Education

“Good” is any value of energy performance (kWh/m2) less than the Total Academic Good Practice yardstick value described in Table 4 of Form Y: Yardstick Data “Typical” is any value greater than the Total Academic Good Practice yardstick but less than 125% of Good Practice

“”Poor” is any value greater than 125% of the Total Academic Good Practice yardstick described in Table 4 of Form Y: Yardstick Data.

Annex 3: Carbon Dioxide Emission Factors Used In CE-Benchbuild

The Carbon Dioxide (CO2) emission factors used in CE-Benchbuild are generally those given in SAP 2005 and the Approved Documents for Part L of the 2006 Building Regulations, except for CHP.
 These differ from the emission factors used in DEFRA’s environmental reporting guidelines (which are used to assess carbon emissions for the UK Emissions Trading Scheme).  The reason for the difference is explained below.

Carbon dioxide missions can be described in many different ways, which can lead to confusion. The main source of confusion is the use of source versus end user statistics. Source emissions are where emissions from the power sector and refineries are considered as a separate source. End user emissions are where emissions from the energy sector are allocated pro-rata to the end users. E.g. emissions from power stations and transmission losses are allocated to consumers of grid electricity. End user figures give a more complete account of the relationship between emissions and the production of goods and services, and are usually higher than the equivalent source statistics.

The DEFRA emission figures are source factors, whereas the SAP 2005/Building Regulation emission figures are end user factors, i.e. they include upstream emissions from fuel production and distribution as well as from combustion.

Note that while emission factors for fossil fuels are not likely to change significantly from year to year, for electricity, the emission factor will vary significantly depending on the mix of generation plant used in a particular year.
  The electricity emission factor is based on the expected fuel mix over the period in question, which for the purpose of the Building Regulations has been taken as 2005-2010. DEFRA’s grid electricity figures are based on the projected fuel mix for the grid 1998-2000. Actual figures may differ from the projections, but to help with year on year comparisons DEFRA plan to use a constant value for the purposes of these Guidelines until the year 2010.
The difference in DEFRA’s emission factors and those in SAP 2005 and the Building Regulations are shown in the Table overleaf.

Table: Comparison of CO2 Emission Factors from DEFRA Reporting Guidelines and SAP 2005 and those adopted in CE-Benchbuild (data highlighted in blue indicate which value is used as default by HEEPI in CE Benchbuild)

	Fuel
	CO2 Emission Factor (kgCO2/kWh)

	
	DEFRA

	SAP 2005


	Grid supplied electricity
	0.43
	0.422

	Natural gas
	0.19
	0.194

	Gas/Diesel Oil
	0.25 (gas oil)

0.27 (fuel oil)
	0.265

	Petrol
	0.24
	0.259

	Heavy Fuel Oil
	0.26
	0.285 (used as default for “other fossil fuels)

	Coal
	0.32
	0.300 (non-domestic coal emission factor used as default for coal)

	LPG
	0.214
	0.234

	Coking Coal
	0.3
	0.392 (manufactured smokeless coal)

	Biomass and other renewable sources of heat
	0
	0.025 (wood logs, pellets and chips)

	PV/wind and other renewable sources of electricity
	0
	-0.568 (grid displaced electricity)

	Heat from Gas-fired Group Heating
	0.19 (assumed same as natural gas)
	0.194 (assumed same as natural gas)

	Heat from Gas-fired CHP
	0.19 (assumed same as natural gas)
	0.194 (assumed same as natural gas)

	Electricity from gas-fired CHP
	No Data
	-0.568 (same as grid-displaced electricity)

	Heat from Oil-fired Group Heating
	0.25 (same as gas/diesel oil)
	0.265 (same as oil)

	Heat from Group Heating with other fossil fuel
	0.26 (same as heavy fuel oil)
	0.285 (same as heavy fuel oil)


CHP Emission Factors

CE-Benchbuild has not used the SAP 2005 method for apportioning CO2 emissions from a gas-fired CHP plant between heat and electricity because SAP ascribes a disproportionate amount of carbon saving to the heat production. However, provided that all useful and waste heat are accounted for, the total emissions from a given CHP plant should be the same regardless of method used

For apportioning carbon dioxide emissions from a gas-fired CHP in CE-Benchbuild it is assumed that it is roughly twice as efficient to generate heat from gas as it is to generate electricity, therefore the emissions from the CHP plant were attributed in the ratio 1:2 (i.e. 1 kg of carbon dioxide is generated per kWh heat, while 2 kg carbon dioxide is generated per kWh electricity).

Using the natural gas emission factor of 0.194 kgCO2/kWh above means 1 kWh input gas produces 0.194 kg CO2, of which 0.065 kg is apportioned to heat, and 0.129 kg is apportioned to electricity (see Table below).

To estimate the amount of heat and electricity generated from a typical CHP plant, the figures were based on a Jenbacher J320 1 MW gas engine running at full load. This produces roughly 0.4 kWh electricity and 0.6 kWh of heat for every 1 kWh input fuel (see Table below). 

	
	Energy input/output (kWh)
	Carbon Dioxide emissions (kg)

	
	Total
	Electricity
	Heat
	Total
	Electricity
	Heat

	CHP Plant
	1
	0.408
	0.591
	0.194
	0.129
	0.065


The emission factors in terms of kg carbon dioxide emissions per kWh energy input/output are therefore based on the carbon dioxide emissions divided by the energy output, as follows:

Total input gas
0.194 kg CO2/kWh

Electricity

0.316 kg CO2/kWh

Heat


0.109 kg CO2/kWh

If your HEI has accurate data on the amount of heat and electricity generated from your CHP plant then the emission factors can be calculated according to the method given above, and the emission factors in Form X edited for accurate CO2 reporting.
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Figure 5.1: Simple Flowchart Describing the Benchmark Tool
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Data Requirements





Campus Data


1. Average cost in p/kWh including VAT, CCL etc for all fuels across “campus”





Building Data


2. Gross Internal Area


3. Occupancy hours/week


4. Year of construction





2004-05 Building Energy Data


5. Gas, oil, coal, other fossil fuels and grid-electricity use per building


6. Delivered heat from group heating, plus losses apportioned per building


7. Delivered heat from CHP, plus losses apportioned per building


8. Self-generated and green electricity apportioned per building





Site Exposure and Mass


Qualitative judgements:


9. Sheltered, normal or exposed


10. Low or high thermal mass





Floor Area Data


11. Net Internal Area in m2 per building for a selection of room types: Laboratories, Computer Suites, Lecture Theatres, Seminar Rooms, Offices, Libraries, Bar/Restaurant, Fast Food, Dry Sports, Wet Sports, Halls, Self-Catering, Students Union, Others





Additional/Optional Information





Campus: set up a “Campus” including fuel types and unit costs





Building: Set up a new building on this “Campus”, including Gross Floor Area, Occupancy hours, Age, Region





Energy: Enter 2004-05 energy use in kWh per fuel for the building





Choose 1 of 8 benchmarks





Benchmarks 1 to 5 do not require floor area data. Select sub-type, eg. “prestige” air-conditioned office.





Benchmarks 6, 7 & 8 require floor area data





Enter Site Exposure and Thermal Mass


(Benchmarks 2-4 only)





Enter Site Exposure and Thermal Mass





Floor Area: Enter floor area for various room usages





Additional/Optional: room heights, ventilation, cooling, air changes





Additional/Optional: room heights, ventilation, cooling, air changes
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Create Results





FINISH


Create Results





S) Additional, Optional Information: Building Cooling & Ventilation





Forms J, K, L, M, N, O, P:


Building Templates





I) Benchmark Selector





H) Building electricity usage





G) Building fossil fuel usage





F) Building Area, Age & Occupancy Hours





E) Add A New Building





D) Campus Level Information
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B) Add A New Campus
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V2) Building Selector
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V1) Building Selector





W) Edit A Building





G) Building fossil fuel usage





S) Additional, Optional Information: Building Cooling & Ventilation





Forms J, K, L, M, N, O, P:


Building Templates





I) Benchmark Selector





H) Building electricity usage





F) Building Area, Age & Occupancy Hours





E) Add A New Building





D) Campus Level Information





U1) Campus Selector
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� Fossil fuel performance (space or water heating) is normalised for Degree Day region, occupancy, building thermal mass and exposure, except for Templates 1, 2 and 5. Fossil fuel performance (direct or non heating) is normalised for occupancy only, except for Templates 1, 2 and 5. Electricity (non heating) performance is normalised for occupancy only, except for Templates 1, 2 and 5. For Benchmark 8 (laboratories and other buildings) electricity performance is also normalised for equipment types and number.


� However for petrol the Building Regulations Approved Documents provide no figures, therefore the DEFRA emission factor is used.  Results for petrol using CE-Benchbuild will therefore be under-estimated.


� CO2 Emission Figures for Policy Analysis, BRE July 2006. � HYPERLINK "http://www.bre.co.uk/filelibrary/CO2EmissionFigures2001.pdf" ��www.bre.co.uk/filelibrary/CO2EmissionFigures2001.pdf�


� Ibid.


� DEFRA, 2005. Guidelines for company reporting on greenhouse gas emissions. Annexes updated July 2005.


� Fuel Factors given in Approved Documents for 2006 Building Regulations Part L.
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