Power Down 2008
Hamilton Public School Energy Descent Initiative
By Roger Reece & Ian Wilcox
1.0 Background
As at July 2008 Hamilton Public School (HPS) consumes approximately 75,000 kilowatt hours of electricity per annum for a student population of 215. By contrast Newcastle East Public School which has a similar number of students consumes 49,000 kWh. The annual cost of electricity for HPS is in the order of $8000.
An assessment of electricity consumption has been undertaken with a view to reducing both the School’s carbon footprint and energy costs. There also exists an opportunity to provide students with a feel for how energy is used, how much it costs and ways to conserve what is currently a nonrenewable resource. 
2.0 Building Construction
Situated on the site are two separate, two storey buildings one of which has frontage to Tudor St while the second faces Denison St.

Both buildings were constructed more than 100 years ago and feature cavity brick construction, timber framed windows and mixture of slate/colorbond finished iron roofs.
The construction style of the buildings provide energy related benefits. Cavity brick construction and high ceiling heights keep most rooms relatively cool in summer such that only two air conditioners are provided to the school in the canteen & main office. The Tudor St building’s longest elevation faces north - south with minimal glazing to the east & west. The school features large areas of hallway in comparison to many schools which require additional energy to light.

3.0 Building Usage
HPS incorporates two specialist units namely Parents As Teachers (PAT) - for children under five- and English as a Second Language (ESL). Each unit maintains a separate office which together operate two computers, two photocopiers, two printers, fax, dishwasher and heaters/fans.
The school hall and Tudor Street classrooms are utilized extensively out of school hours including weekends by musical groups, language classes and a church. These groups require additional lighting, heating, hot water & refrigeration. 

The layout of the buildings has resulted in the provision of a staff room to both the Tudor St & Denison St buildings each of which incorporates an instant (ZIP type) hot water service and refrigerator. Furthermore a kitchen is provided to rear of the hall and duplicates the services of the staffrooms.
4.0 Energy Usage
	Electricity Consumption Per Annum

	 
	kWh/yr
	
	Cost

	Audit Total
	74222
	
	 $ 8,535.53 

	Bill Total (approx)
	75000
	 
	 $ 8,000.00 

	
	
	
	

	Major Users (including Standby Power)

	Photocopiers
	1757
	 
	 $    202.06 

	Network Equipment
	5132
	
	 $    590.18 

	Water heating
	5670
	
	 $    652.04 

	Refrigeration
	6108
	
	 $    702.46 

	Computers
	14284
	
	 $ 1,642.61 

	Security Lights
	14594
	
	 $ 1,678.33 

	Lights
	23364
	 
	 $ 2,686.84 

	
	
	
	

	Standby Power
	20355
	 
	 $ 2,340.84 


NOTE: All values are approximate. Cost is based on an average kWh tariff of 11.5 cents excluding GST.
5.0 Analysis
The major electricity consumers in the classroom can clearly be defined as lighting and computers. Elsewhere the major consumers are water heating, refrigeration and security lighting. Standby power consumption throughout the school is unnecessarily high and there are one or two other larger consumers such as photocopiers, heaters and computer network equipment. 

An examination of the monthly energy figures shows that there is only a small decrease in energy consumption in the holiday periods, suggesting that only a few items are switched off.
There appears to be scope for activation of energy saving features on some equipment while some other items have no such facility and are quite inefficient. 
6.0 Recommendations 
We have grouped our recommendations by their funding source which will likely determine the order they are performed in.

6.1 No or Low Cost Recommendations (less than $20)
Lighting
Lower the fittings for the blinds to the front office storeroom & library so that natural light can enter from the top half of the window while still screening the contents of the room from street view.  Some of the fluro tubes could then be removed from the storeroom lights.
Repair the timer for security lights which are on during daylight hours. Of the 39 security lights fitted, 16 are currently not working. A review of how we want the security lights to work and cleaning of the lenses could be implemented.
Teachers mentioned they would like more light to the first floor Tudor St corridor to allow children to work there. An upper section of the masonite wall to the storeroom opposite T5 (Mrs Sanderson’s room) could be removed to allow more light to penetrate the corridor. A window could be fitted if necessary for security purposes otherwise the wall could be finished with an architrave and left open.

Refrigerators & Freezers

Canteen to trial removal of the glass fronted commercial fridge (which uses 4 times the electricity of a domestic fridge) and the “Peters” chest freezer. Savings - $342/yr, 2977kwh/yr. In order to achieve this swapping of the fridge currently in the Tudor St staffroom with that in the Canteen will be necessary. This will eliminate the need for the fridge in the photocopy room.
Liaise with staff and hall users to see if some consolidation of fridges is possible. Four fridges to the Denison St/hall building seems excessive. It was noted at the time of the energy audit inspections the hall & D4 fridges were empty. In the longer term perhaps some thought could be given to establishing one comprehensive staffroom/kitchen area in Denison St that would comprise one larger energy efficient fridge to suit all users’ needs.
Savings – turn off one fridge $35 to $50/yr, 300 to 500 kWh /yr each fridge.

Boiling water

The school currently has 3 constant boiling water units which each consume between 3000 to 4500 watthours per day, 365 days per year.  We need to ascertain how and when these units are used, their needs may satisfactorily be met with a kettle especially in lower use areas such as the hall & Denison staff room. A user of the hall remarked that she didn’t like to use the 30-40 year old unit in the hall because she thought it made her sick once & she prefers to use the kettle in PAT. Those units that can’t be turned off permanently should be put on a 7 day timer to reflect usage patterns
Saving – turn off hot water boiler to hall $182, 1585kwh/yr

. 
Photocopier
The  main photocopier in the Tudor St building has an “energy saver” mode which we are advised is not utilized. If used this mode would save approximately 244kWh/year or $26/yr.

A larger still saving could be made if the photocopier were switched off at the power point at the end of the day or a 7 day timer installed.  Saving based on 13 hours less standby time. $88/yr,740kWh/yr
Classrooms

Each class could appoint an electricity monitor who would be tasked to switch off lights when leaving for lunch/recess breaks and at the end of the day, if this is not already happening.  In the primary years perhaps students could be taught to make assessments on when lighting is required in their particular classroom and when it isn’t and act accordingly. 

In the longer term the electricity monitor could be charged with eliminating the standby power from computers by turning off a single switch after the present the use of extension cords and power boards is rationalised. The computer lab does have two circuit breaker switches which, if used judiciously, would eliminate standby power to these computers and save 1154 kWh/yr. or $133/yr
Collection of unused electrical appliances

During the energy audit it was noted that in several areas of the school there were appliances that appeared to be unused or have no function there. Examples include a TV in the canteen storeroom, an urn in the hall kitchen where a ZIP heater is used, two TV’s side by side in D4 (Mrs Brown’s room). An assessment should be made if these items are ever used, if not they should be removed to the main store room. This would have the benefit of removing appliances that maybe inadvertently plugged in for no purpose and draw standby power. Additionally if an existing appliance breaks down somewhere in the school we will have a ready store of replacements. For example the TV to the library cannot be switched off to save standby power, perhaps it could be replaced by one of the surplus TV’s. 

Advice on electrical purchases

As staff require a new piece of electrical equipment perhaps they could talk their idea over with an Electricity Usage Committee appointed by the Principal. The committee could provide research/advice on the most energy efficient model/make and how to get it installed without radically increasing the electricity consumed
Proposed timing for implementation – Term 3 2008
 6.2 Recommendations to be funded by the National Solar Schools Program
This program provides $55,000 of Federal Government funds of which $20,000 must be spent on a solar photovoltaic grid connect 2kw system. The remainder should be spent on the following items.

Lighting

As far as funding allows, provision of new energy efficient lighting systems especially to those rooms in the Denison St building and the hall which are poorly served by lights that are fitted flush on very high ceilings. New light fittings with electronic ballasts & 16mm tubes are designed to use around 50% of the electricity of our current lights. In some areas the new fittings would be lowered to increase the intensity of light at the work area. For the remaining rooms the lights should be fitted with reflectors and high intensity tubes in order to reduce the number of tubes used while still complying with the Australian Standard for Interior Lighting 1682.2.

Shade Awnings

Those rooms with easterly facing windows such as T9, D5, D7 and the hall should be investigated for overheating in summer and provided with shade awnings as required. Fortunately there are few western facing windows in the school.

Skylights

The canteen is currently provided with several skylights however one more above the sink would allow it to function without electric light on most days of the year. A similar circumstance would apply in the adjacent toilets, corridor and canteen common area. The provision of timed light switches in the toilets and corridor allow for the lights to be used only as necessary.
The upper level corridor to Denison St would benefit from a skylight as would D4 (Mrs Brown’s room). We understand that the Tudor St building requires reroofing in the near future and it would be a good idea to install skylights as part of this process.

Hot water services

The canteen hot water service is currently under utilized as the canteen only operates three days per week. Furthermore, on average only a sink full water is used on these days. The Tudor St staffroom incorporates a dishwasher which is used for most dishwashing while the sink is used rarely. A 7 day timer could be provided to both these hot water services to reflect when they are used and take advantage of off peak tariffs.

Solar Photovoltaic System
A 2kw photovoltaic system would provide approximately 3650kwh/year of electricity which is less than 5% of our current consumption however this percentage will increase as electricity consumption drops from other measures implemented. Additionally the PV system would provide a useful education tool for the school and community. The electricity generated by the system would be worth approximately $450 per annum.
Proposed timing for implementation – Term 4 2008

6.3 Recommendations to be funded by savings in electricity bills
As the recommendations listed above are implemented HPS will generate savings in electricity bills. In the short term, it is proposed these savings be redirected to further energy savings measures which include.
Power points

Standby power consumption can easily be eliminated by switching things off at the wall. At present the majority of power outlets in the school are not easily accessible.  Individually switched multiple power points, which can be labeled, should be installed approximately one metre above floor level as a priority in those rooms with the greatest electrical load, such as the library, PAT, ESL and the main office. It would also be desirable to provide a single isolating switch for multiple power points in rooms which contain a large number of computers. Aside from being good OH&S practice the elimination of  standby items could result in a saving of 19000 kWh/yr.
Light switches

Rooms which have good natural light should be fitted with individual light switches so that staff can supplement natural light as required without the need to use all of the installed lighting. Similarly, the provision of “ push in” timers such as those used in a block of flats common areas could be utilized in hallways, store rooms and toilets that are occasionally used to ensure that lights are not accidently left switched on.
Hot water 
There are two small electric storage hot water heaters, one in the canteen & the other in the Tudor staffroom, these would ideally be replaced with instantaneous gas models.
Space heating

While the focus of this audit has been electricity consumption it was noted that the natural gas heaters in classrooms are in a generally poor condition. Repairing/replacing the heaters would enable staff to use them more efficiently.

Proposed timing for implementation – Term 4, 2008 & Term 1, 2009.
 Appendix A

	Summary of Recommendations 

	
	
	

	Equipment
	Ideal 
	Low / no cost option

	Lighting
	Replace with a reduced number of high efficiency fittings and tubes. Install skylights where appropriate and provide appropriate switching. 
	Assess light levels and delamp as appropriate Replace tubes with a reduced number of high efficiency version and add reflectors. Allow more natural light by moving blinds.

	Security Lighting
	Install daylight switches, repair and clean fittings
	Repair timer switches,  repair and clean fittings

	Computers
	Reconfigure power outlets so that switches are easily accessible and appoint electricity monitors to ensure computers are switched off at the wall when not in use.
	Rationalise power boards and appoint electricity monitors to ensure computers are switched off at the wall when not in use.

	Refrigeration
	Replace inefficient fridges with more efficient models. Reduce total number.
	Reduce total number. Empty and switch off for holiday period.

	Water Heating
	Replace electric storage heaters with instantaneous gas models. Install 7 day timers on all ZIP heaters Replace Langco (in Hall) boiler with ZIP or kettle.
	Install 7 day timers on all water heaters Replace Langco boiler with kettle.

	Network Equipment
	Install timers on the two network switches and router. Switch off servers and switches during holidays
	Install timers on the two network switches and router. Switch off servers and switches during holidays

	Photocopiers
	Install 7 day timers on all photocopiers.
	Train staff to use economy standby mode and turn off at the wall

	Other
	Remove unnecessary equipment. Install 7 day timers or train users to switch equipment off at the wall.
	

	New Equipment
	Buy high efficiency equipment.
	


Appendix B
Glossary

Standby Power  -  When appliances are switched off at the appliance, but left on at the wall, they may use some energy called ‘standby’ power. Typically this is between 1 and 20 watts, with most appliances using less than 5 watts

Kilowatt hour (kWh)  -  Unit of electricity, equivalent to the power used by a single bar radiator for a period of one hour. 

Delamp – removal of fluorescent tubes for the purpose of saving energy

Appendix C

	Hamilton Public School Electricity Audit

	All figures are approximate

	
	
	
	
	
	

	
	Electricity Consumption Per Annum
	

	
	 
	kWh/yr
	
	Cost
	

	
	Audit Total
	74226
	
	 $ 8,535.95 
	

	
	Bill Total (approx)
	75000
	 
	 $ 8,000.00 
	

	
	Major Users (including Standby Power)
	

	
	Photocopiers
	1757
	 
	 $    202.06 
	

	
	Network Equipment
	5132
	
	 $    590.18 
	

	
	Water heating
	5670
	
	 $    652.04 
	

	
	Refrigeration
	6108
	
	 $    702.46 
	

	
	Computers
	14284
	
	 $ 1,642.61 
	

	
	Security Lights
	14594
	
	 $ 1,678.33 
	

	
	Lights
	23364
	 
	 $ 2,686.84 
	

	
	
	
	
	
	

	
	Standby Power
	20355
	 
	 $ 2,340.84 
	

	[image: image1.png]Electricity Consumption by Room

16000

14000

12000

10000
8000
6000

okl

4000

2000

Sur pnoss
useey

wsoy w00 Za
sy

suopuod

woig sinba
g

5 sopn-uosyers
ussi i £0
s el
I SINBL
uesaan s 950
194

ussiopuES SINSL
Swslod Sl
30 wwpwoLs
aneibss SHag
SsupN S SL
wsou Adod

1 weoymg
oS 2L

o komsmwToLL
a0 sipug
E

093y Bupsay
a0 spenpue
"

910 s,opuno)





	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	Hamilton Public School Electricity Audit

	
	Electricity consumption by Location
	

	
	Room
	kWh/yr
	 
	Cost
	

	
	Councilor's Office
	357
	
	 $         41.02 
	

	
	T11 Mrs Isaacs
	798
	
	 $         91.77 
	

	
	Language Office
	1097
	
	 $       126.10 
	

	
	 Reading Recovery
	1195
	
	 $       137.42 
	

	
	D7
	1202
	
	 $       138.18 
	

	
	Principals Office
	1311
	
	 $       150.82 
	

	
	T10 Literacy Loft
	1379
	
	 $       158.60 
	

	
	T7 Mrs. Kelly
	1482
	
	 $       170.37 
	

	
	Staffroom  D1
	1621
	
	 $       186.38 
	

	
	Copy Room
	1845
	
	 $       212.12 
	

	
	T6 Mrs. Nelmes
	1911
	
	 $       219.74 
	

	
	D8 Ms Seagrave
	1845
	
	 $       212.17 
	

	
	Front/Admin Office
	2029
	
	 $       233.32 
	

	
	T8 Mrs. Chojenta
	2094
	
	 $       240.82 
	

	
	T5 Mrs. Sanderson
	2198
	
	 $       252.75 
	

	
	PAT
	2808
	
	 $       322.93 
	

	
	D5/6 Mrs Neeson
	2803
	
	 $       322.31 
	

	
	T9 Mrs. Hitchcock
	2928
	
	 $       336.70 
	

	
	D1a Mr. Lupton
	2923
	
	 $       336.10 
	

	
	D3  Mr. Ison
	3384
	
	 $       389.17 
	

	
	Staffroom-Tudor St
	3734
	
	 $       429.39 
	

	
	Hall & Kitchen
	3794
	
	 $       436.33 
	

	
	D4 Mrs. Brown
	3990
	
	 $       458.83 
	

	
	Corridors
	4823
	
	 $       554.65 
	

	
	Library
	5054
	
	 $       581.24 
	

	
	D2 Computer Room
	5172
	
	 $       594.73 
	

	
	Canteen
	6271
	
	 $       721.15 
	

	
	Security Lights
	14594
	 
	 $     1,678.33 
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