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1. Background and Site Performance
This report presents the findings of a non intrusive Energy Survey; carried out by NPS South West Ltd. CYPS commissioned NPS after the school was identified as a high energy user based on its usage per m2 of floor area. The survey was conducted to review the existing energy use within the building, and any recommendations will relate to existing site management, systems and equipment found on site on the day of the survey. Both capital and non capital cost measures are proposed to reduce the energy consumption of the site and its CO2 emissions impacting on the environment.  

Table 1 below is a summary of the sites energy performance used to calculate the figures in Table 2 as a comparison against national benchmarks. The Performance Indicator (PI) rating gives a guide to how much energy the school is using compared to other schools nationally. 
At present we have no data for fossil fuel consumption at the school.

Table 1: Energy Performance
[image: image3.emf]Period From Jun-07 to May-08

Floor Area (m

2

)

843 Population 143

kWh

Cost

kg CO

2

Electricity  47,356 £4,152 24,767

LPG

No Data No Data

No Data

Oil 0 £0 0

Sub Total

47,356 £4,152 24,767

m

3

Water 387 £1,579 642

Total Cost

£5,731

Benchmarking Information

Annual Energy Expenditure

Utility 


Table 2: Performance Indicators

[image: image4.emf]Electricity                     (kWh/m
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/year)

56 Poor

Fossil Fuel                   (kWh/m

2

/year)

No Data No Data

Water                       (m

3

/person/year)

2.7 Typical

Please note that you must achive a Performance Indicator BELOW the benchmark figure to achieve the rating

2.63

Your 

Performance 

Indicator

Utility

22

113

32

164

Benchmark Figures

3.68

Good Typical

Your Rating


The graphs below show the consumption trends for electricity and water for the site from June to May over the last 3 years. Our database does not hold this information for LPG. 
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Graph 1: Site Utility Performance 3Year
A number of recommendations are made for both improved energy management and technical projects, which will enable the PI to be improved upon. See the key recommendations in Table 4, for an itemised list with indicative costs and savings. Further improvements are possible with improved energy management.
2.0 Energy Management
There are a number of key areas in the management of energy which the school could adopt which would engage both staff and pupils to manage, create awareness, educate and take action in reducing energy consumption on site.

Management and Systems
· Develop an Energy Policy and Action Plan
· Appoint an Energy Champion

· Provide all staff and pupils with a regular energy briefing 
· Attend free training courses
· Encourage good housekeeping techniques 

· Complete regular reviews

· Conduct regular “Energy Rounds” 

· Check all utility meters regularly 

· Advise suppliers of meter readings

· Ensure that these readings correspond to bills 

· Note any unusual increases in consumption and Take Action!

3. Opportunities and Recommendations
Table 4: Technical Opportunities
[image: image7.emf]Description of Opportunity

Fuel kg

Project

Type

£ (kWh)

(CO

2

)

Cost 

4.8

Power down PC's when not in use elec

£60 456 200 £0 Immediate

Sub Total £60 456 200 £0

4.6 Install urinal controller

water 

£257 60m3 0 £150 0.6

4.7 Option 1: Replace light fittings

elec

£360 2,707 1,200 £6,000 16.7

4.7 Option 2: Retro Fit lighting upgrade

elec

£360 2,707 1,200 £2,000 5.6

4.8 CRT Screen to LCD Screen Upgrade elec £401 3,040 1,307 £1,900 4.7

Sub Total £1,121 8,454 3,707 £9,900

Total 

£1,181 8,910 3,907 £9,900 16.7

Description of Opportunity

Fuel kg

Project

Type

£ (kWh)

(CO

2

)

Cost 

4.4 Double glaze windows

gas

High

4.4 Cavity wall insulation

gas

Medium

4.5 Upgrade boilers to high efficiency gas High

4.6 Install push taps gas Medium

Immediate Savings which can be made at NO Cost 

Item

Medium

Medium

Projects with payback periods

Indicative

Pay Back 

(yrs)

Annual Savings

Item

Projects requiring further investigation

Pay Back 

(yrs)

Indicative

Annual Savings

High

Medium



All costs and savings stated in this report are based on the data available at the time of the visit and can only be taken as indicative at this stage. Further work may be required to develop this information in greater depth before any financial or commercial commitment is made. 

If you are considering any project which may impact upon your energy or water consumption, please contact the Energy Team at NPS South West for advice. 

4. Details of Survey

4.1 Description of site
The school is situated in a semi rural location, with a residential area to the east, and fields to the north, south and west. The school is located on Mill Road in Bradworthy. The original part of the main school was constructed in 1872 of solid stone walls with pitched timber tiled roof and single glazed wooden framed windows in some areas, with u-PVC double in others. There have been 3 extensions to the main school in the 1970’s and more recently, of cavity block walls and pitched timber tiled roof. The windows are a mix of single glazed aluminium framed and u-PVC double glazed. The building consists of classrooms, offices, main hall, IT area, kitchen and WCs.
1 x Devon Lady single temporary classroom is in use for the Nursery. It is constructed of timber frame, flat roof with single glazed wooden framed windows.
The site is in an exposed position to the north, south and west, with the majority of its pitched roofs facing in a SSE to NNW direction.
4.2 Occupation  

The core occupation hours for the school are 0700 to 1700 Monday to Friday. On Saturday and Sunday and during the holidays the school is generally closed.

4.3 Utilities
We have no data for the schools fossil fuel use. The electricity meter is in a meter cupboard above head height outside the offices in the old main school building. It was not read at the time of the survey. The water meter location was unknown. 
Regular meter readings and monitoring of consumption should be carried out to identify any periods of unusual consumption or water leaks.
4.4 Fabric

2 of the 3 extension walls may not contain cavity wall insulation. An investigation should be made to determine this, and installed to improve the thermal performance of those areas. There is still a significant amount of single glazing present in both the old school house, in some parts of the newer extensions and in the Nursery temporary classroom. Replacing this with double glazing will reduce the heat loss from these areas, leading to more occupant comfort and less demand on the heating system.


Recommendations (See Appendix 1 for further details)

· Investigate cavity wall insulation in main building

· Install double glazing in main building and Nursery
4.5 Space Heating System

The space heating for the old school house and the earlier extensions is provided by 2 x Ideal Mexico Super II gas fired boilers, with a heat input of 38.8kW and a heat output of 29.3kW. It is unclear on the age of the system, however is assumed to be over 20 years old. The boilers are in poor condition, lacking sufficient insulation and will be operating at low efficiencies. By installing new high efficiency boilers with new controls, the operating efficiency of the heating system could be improved by around 20% or more.

The heating is controlled by a Kieback & Peter HRP 22 controller, providing optimisation and compensation via a 3-port mixing valve. Heating is delivered in 2 zones through panel radiators in the older parts of the building, and underfloor heating in the newer extension. The older building heating times were set to 0800-1200 Monday to Friday, and the underfloor heating times were set to 0900 – 1200 Monday to Friday. Day time room temperature set point was set to 20OC and night time and holiday set points were set to 12OC.
The newest part of the main school building has its own independent heating system, supplied by a Vaillant combination boiler. The heating is controlled by a Sunvic 7-day time switch, currently set to provide heating from 0630 to 1030 Monday to Friday. Heating is delivered through panel radiators and thermostatic radiator valves (TRVs). 
The Nursery temporary classroom is heated by 1 x Woodstock direct gas fired heater. The unit is time controlled by a Sangamo time clock set at 0730 – 1000 and 1200 – 1600 Monday to Friday. Temperature control is via a wall thermostat. 

Recommendations (See Appendix 1 for further details)

· Replace old boilers with new high efficiency boiler
4.6 Water Systems
Domestic Hot Water (DHW) for the classrooms, kitchen and WCs in the older parts of the main school and Temporary classroom is provided by point of use (POU) electric heaters. DHW in the newest part of the main school is provided by the combination boiler providing the heating.
All the sinks in the pupils WC are twist taps. Twist taps can easily be left on, wasting cold water and hot water which has required energy to heat it up. The installation of push taps will prevent this from happening. 

There is no urinal controller in the boys WC. The urinal system will be on a constant filling and flushing cycle, using water even if there is no requirement for it. The installation of a passive infra red (PIR) automatic urinal controller will only allow flushes when the area has been in use and the motion sensor activated. 

Recommendations (See Appendix 1 for further details)

· Install push taps in pupils WCs
· Install urinal controller in boys WC
4.7 Existing Lighting
The majority of lighting in the school is provided by the older inefficient T12 and T8 low frequency fluorescents. There are some newer more efficient high frequency T8 fluorescents in the newer parts of the main building. 

There are 2 options when upgrading the old inefficient fluorescent lighting in the school, as detailed in the Technical Opportunities table. Both options result in the same savings opportunities; however require a different capital investment. 

Option 1: Due to the age and condition of the existing fittings, a complete replacement of all luminaries with new more efficient high frequency T5 fittings would be the ideal solution. This solution however requires a greater capital investment than Option 2: The T12 and T8 low frequency lighting is replaced with more efficient retro fit T5 high frequency fluorescents, utilising the existing fittings, while changing the control gear and tubes.

Generally there was good lighting management and most areas which were not being utilised had their lights switched off. 

Recommendations (See Appendix 1 for further details)

· Upgrade lighting with new T5 high frequency fittings


 Or

· Upgrade lighting with retro fit T5 high frequency fluorescents

4.8 Computers and Small Power

The school has around 19 older CRT PC monitors, a number of projectors, printers and a large photocopier. The increased provision of small power and IT equipment in the school will be a significant contributor to the high electricity consumption on site. Good housekeeping and management of this equipment will help reduce the impact this has. 
All modern PC’s have power management software which have the facility to sequentially power down the monitor, the hard disc and then go to Standby mode. The first two of these should be enabled with a suggested delay time of 10 and 15 minutes respectively. These measures can reduce energy consumption of the machine by 60-80% compared to full power operation. 
When upgrading PCs we would recommend replacing the older CRT monitors with newer, lower energy LCD flat screen monitors.

Photocopiers use a large amount of power when idling, waiting to be used, and once staff have finished with the copier the energy saver button should be switched to reduce its energy consumption.
All small power items and IT equipment should be switched off overnight to reduce electricity consumption.

Recommendations (See Appendix 1 for further details)

· Enable power management software on all PC’s
· Upgrade CRT monitors to LCD
· Switch off electrical items at the end of each day
4.9 Refrigerators/Freezers 

Refrigerators should be emptied cleaned and switched off through any holiday period. Frozen produce should be kept in just one unit as a full freezer is more efficient.
4.9.1 Disposal of Electrical / Electronic Equipment
The proper disposal of all electrical equipment is now subject to legislation, the Landfill Directive and The Waste Electrical & Electronic Equipment Directive (WEEE). This will apply to all lamp types used in buildings, including fluorescent and gas discharge lamps. The imposition of the additional cost burden can be minimised by using the longer life lamps or luminairs that contain control gear that increases lamp life. 

5. Renewable Energy Sources
During the survey the site was assessed for the feasibility of installing renewable energy systems. The first priority for a school should be to reduce energy consumption before considering changing to a renewable source of energy. Treating energy efficiency measures as a priority means that when a switch to renewable energy is made, it is more likely to make an economical impact. Grants are available for certain renewable energy schemes; however most of these require that energy efficiency measures are carried out. 
After the initial assessment of the site, it is deemed unsuitable for solar hot water; ground source heat pumps, biomass or hydro power. 

PV Option

There is a large amount of exposed pitched roof space facing in a southerly direction, making them the ideal orientation to install an array of photovoltaic panels. Photovoltaic panels (known as PV cells) convert sunlight into electricity, which can be utilised by the school. If the system is grid connected, any excess can be sold back to the distribution company. Photovoltaic panels can be retro fitted onto the roof of a building, and the size and materials of the array are the main factors in determining its maximum load output.   

Wind Option
The site has a large playing field to the north which could be a viable area to install a wind turbine. Further investigation would be required to determine if local weather conditions are suitable and there are no planning constraints. Wind turbines produce electricity by capturing the natural power of the wind to drive a generator. There are a variety of turbine types including free standing and building mounted versions. Good wind conditions are required, generally the greater the wind speed and the larger the turbine, the more electricity will be generated. Again, if the system is grid connected, any excess can be sold back to the distribution company. 
Appendix 1:  Details of Recommendations
[image: image8.emf]Fabric

ACTION: Install double glazing to windows

Savings per Annum

kWh CO

2

Cost £ Capital Cost Payback

High -

Description

The installation of double glazing will significantly improve the thermal performance of the

building, reducing unwanted air infiltration and heat loss, resulting in greater comfort for the 

occupants and reduced demand on the heating system giving energy savings. 

Risks

None

Implement

Arrange for a contractor to carry out full window survey and produce a cost for the works to be

implemented. Works can be carried out during a holiday period.

ACTION: Install cavity wall insulation

Savings per Annum

kWh CO

2

Cost £ Capital Cost Payback

Medium -

Description

The installation of cavity wall insulation will improve the thermal performance of the building

preventing heat loss through the external walls.There will be greater comfort for the occupants

and less demand on the heating system will achieve energy savings.

Risks

An investigation by a contractor is required to determine if there already is cavity wall insulation

present.

Implement

Arrange for contractor to carry out full survey to determine the area that is required for 

insulation and cost the project accordingly. Work can be carried out in school holidays.

contractors can be done outside of the heating season.

ACTION: Replace boilers with high efficiency boilers

Savings per Annum

kWh CO

2

Cost £ Capital Cost Payback

High

Description

The current boilers are over 20 years old and will be operating at very low efficiencies

compared to modern boiler plant. The installation of high effiency boilers will improve the

operating efficiency of the heating system by up to 20%.

Risks

None

Implement

Engage experts to review the current system and design and cost new boiler plant which 

meets with the schools requirements. Contarctor work can be done outside of the heating 

season when the school is closed.

Medium

Medium

High


[image: image9.emf]DHW

ACTION: Install urinal controller

Savings per Annum

m3 CO

2

Cost £ Capital Cost Payback

60 - 257 150 0.6

Description

Installing an automatic PIR urinal controller will only allow the flushing of the cistern when the 

area is in use and the sensor is activated. The present system is on a constants fill and flush

cysle which unneccessarilay consumes large amounts of water.

Risks

Implement

Engage contractors to quote for installation.

ACTION: Install push taps

Savings per Annum

m3 CO

2

Cost £ Capital Cost Payback

Low / Medium

Description

The instyallation of push taps will reduce the amount of time taps can be left on wasting cold

water and hot water which has required energy to heat it up. 

Risks

Implement

Engage contractors to quote for installation.

Lighting

ACTION: Option 1: Upgrade fluorescent lighting with new T5 high frequency fittings

Savings per Annum

kWh CO

2

Cost £ Capital Cost Payback

2,707 1,200 360 6,000 16.7

Description

Replacing the old inefficient T12 and T8 low frequency fittings with brand new T5 high

frequency fittings will give significant lighting energy savings, extended lamp life and give a more

aesthetically pleasing light fitting.

Risks

None

Implement

Engage experts to survey the existing lighting and produce costs to ungrade to new fittings.

Work can be carried out in the schools holidays.

Medium


[image: image10.emf]ACTION: Option 2: Upgrade fluorescent lighting with retro fit T5 high frequency fittings 

Savings per Annum

kWh CO

2

Cost £ Capital Cost Payback

2,707 1,200 360 2,000 5.6

Description

Replacing the old inefficient T12 and T8 low frequency fittings with a Retro Fit T5 high frequency 

assembly, will utilise the existing fittings giving significant energy savings, and extend

lamp life.

Risks

Utilising the old exisitng fittings which are at the end of their operational life may create

maintenance issues and the quality of light may be degraded due to the old fittings.

Implement

Engage experts to carry out a full lighting survey and quote for the replacement of lamps.

Allow contractors full access to building during a holiday period to replace the lamps.

PC's and Small Power

ACTION: Power down PCs when not in use

Savings per Annum

kWh CO

2

Cost £ Capital Cost Payback

456 200 60 0 -

Description

A computer that is not in use for longer than around 15 minutes should be enabled

to go into a power saving mode. Using this facility will prevent wasted electrical energy

of items which are not being used. Power saving mode can reduce the consumption of 

a PC by up to 80%.

Risks

A risk assessment should be carried out by the IT department to ensure equipment is

suitable for power down mode.

Implement

Engage IT department.

ACTION: Upgrade CRT screens to LCD

Savings per Annum

kWh CO

2

Cost £ Capital Cost Payback

3,040 1307 401 1900 4.7

Description

There are a number of the older style CRT monitors on site which consume around 60% more 

power than the newer flat screen monitors. Upgrading these monitors will save significant 

amounts of electricity, and reduce the heat output reducing the demand for cooling or ventilation.

Risks

LCD screens are less robust than CRT.

Implement

Engage IT department.


[image: image11.emf]ACTION: Switch off small power items overnight

Savings per Annum

kWh CO

2

Cost £ Capital Cost Payback

- - - - -

Description

At the end of each day all equipment such as projectors, PCs, printers, photocopiers etc should

be switched off to save electrical energy and prolong the life of the equipment.

Risks

Some administrative PC equipment is required to be left on overnight.

Implement

Engage IT department, staff and pupils in good housekeeping techniques and end of day walk 

rounds to ensure all equipment is off.
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