ENERGIZING audit OF A SCHOOL : STUDENT’s Check-List 
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	This audit leads to an action plan : a whole of concrete measures you propose to follow. 
This audit will be technical (which improvements to bring to the building and to its equipments ?)  and human (how motivate the occupants ?).
To lead your audit well, you have several means : 
· Ask the copy of invoices or statements to the bursar’s office of the school, 
· Question the technical responsible person of the school, 
· Measure with various devices :  
· Luxmeter (luminous intensity) 
· Thermometer (temperature)

· Recorder of the temperature in the time 
· Wattmeter (electric power and electric energy) 
· Ampere pince (amperage)

· Measure the carbon dioxide (quality of the atmosphere of Earth)
· Inquire the teachers, the students, the maintenance staff.




[image: image1.wmf]NOTE :   it is useful to gather before the audit day some plans of the building (the fire evacuation plans in A4 size  are suitable), together with fuel and electric invoices (of the last year). 

1° ANALYSE OF THE INVOICES
Instrumental panel of the building ! 
	Problem
	yes/no
	Improvement 
	Profitability
	Prospective Action ? Who could do it ?

	Gas or fuel invoices  :



	Annual consumption of heating too high ? 
the ratio "consumption/student" is equal or higher of the average ? 
(Use the following calorific powers  :

1 m³ of gas = 1 liter of fuel = 10 kWh) 


	…………
	Realization that the school consumes a lot. 
If several buildings, classify them by priority according to this ratio. 

	
	………………………………………………………..
………………………………………………………..

………………………………………………………..

………………………………………………………..
………………………………………………………..
………………………………………………………..

	the ratio "consumption/heated area" " is equal or higher of the average ? 

	…………
	
	
	

	Despite the fact that there is no domestic hot water produced by the heating installation, heating consumptions exist in summer ?  
(do you have monthly gas invoices ?) 

	…………
	Put a regulator that interrupts the boiler  and the pumps if the external temperature goes over 15°C. 
	++++
	………………………………………………………..
………………………………………………………..
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	For information, the average consumptions in energy, classified by education network :

In 2004 

Communities

Provinces and communes

Catholic and private 

Electricity, in kWh by students 
393

359

226

Electricity, in kWh per m²

26

29 

25 

Fuel, in kWh per student
2566

2596 

1199 

Fuel, in kWh per m²

158

206 

136 

  Source : www-energie.arch.ucl.ac.be

	

	Problem
	yes/no
	Improvement 
	Profitability
	Prospective Action ? Who could do it ?

	Electric invoice 




	The annual consumption of electricity too high ? 
the ratio "consumption/student" is equal or higher of the average ? 


	…………
…………
	Realization that the school consumes a lot. 

	+++
	………………………………………………………..
………………………………………………………..
………………………………………………………..
………………………………………………………..

	the ratio "consumption/heated area" " is equal or higher of the average ? 


	
	
	
	

	If there is a Low Voltage rate, is a night and day counter installed ?   
	…………
	Install a night and day counter allows to benefit one kWh at half price during the night 


	(financial economies) 
	………………………………………………………..
………………………………………………………..

	If there is a night and day counter, the consumptions percentage (kWh) consumed during the night doesn’t correspond to a logic of working of the building ?

It is classic to meet (but not necessary normal…) a night consumption = 20 % of the total.
If there is a “High voltage” rate, the consumption of the night is taken under « off-peak hours » 


	…………
	· analyse the origin of the night consumptions, 


· place clocks on the electrical network to be stopped by night,  

· launch a sensitization campaign as: " Nothing at all during the night !".


	+++
	………………………………………………………..
………………………………………………………..

	Problem
	yes/no
	Improvement 
	Profitability
	Prospective Action ? Who could do it ?

	For the students in « electricity » section only : 
Is the power factor of the installation < 0,9 ?

· The supplier practices a Penalization for « Reactive Power » ? 
Is the point of power anormal ?
· Which is the point of power (kW) maximal by m² minimum raw ? If over 20 W/m², it is anomalous.

· Compare the buildings.  
· Calculate the ratio  (based on the monthly electric invoice) : 


=  consumption on peak hours (kWh) 
            point of power (kW) 

If between 80 and 200 hours, a management of the point can be profitable. 

	…………

…………

…………

…………

…………


	Place condensers 
Analyse if there are equipments to relieve.

Prohibit these equipments to function during peak hours 

· by a reorganization ("don’t use a deep fryer and a dish-washer at the same time)  
· with a clock 
or by an automatic … of electric charges ou par un délesteur automatique de charges électriques.

(The kW peak is invoiced more or less 10 Euros/kW, each month, but the main part of this cost is hidden in the distribution section). 

	
	………………………………………………………..
………………………………………………………..
………………………………………………………..
………………………………………………………..

	Following of consumptions :


	
	
	
	

	Is there a following of the electric and fuel consumptions ? 
Have you found a recapitulative schedule of the consumptions year by year ? 

	…………
	Set up a monthly and yearly energetic accountancy in the school. 
	++
	………………………………………………………..
………………………………………………………..


	Problem
	yes/no
	Improvement 
	Profitability
	Prospective Action ? Who could do it ?

	Have we got specific counters  to analyse the consumptions of the different buildings ? 
	…………
	Place counters on each building to motivate the occupants  
	++
	………………………………………………………..
………………………………………………………..


	Are the students informed of 
· the consumption of the building ?

· budgets ? 

· If the consumption is anomalous regarding the previous year ? 

	…………

…………

…………
	Internal organization to set up 
	++
	………………………………………………………..
………………………………………………………..

	Following of the installations :



	When there is a problem (water leak, toilet running, broken pane, etc.)  do you know where you can signalize it ? 

	…………
	· Nominate a person who centralize the complains. 
· Put a « box of suggestions » 
	++++
	………………………………………………………..
………………………………………………………..

	Do you know what to do to use correctly the building in energetic way ? (valves, interrupters, ventilation, curtains, …)

	…………

	Inform, give clear messages of management 
	+++
	………………………………………………………..
………………………………………………………..


2° AUDIT OF THE BUILDING COVERING 
To consume a little, make sure that the building doesn’t loose heat ! 
	Problem
	yes/no
	Improvement 
	Profitability
	Prospective Action ? Who could do it ?

	Gaps in the building ? 
· broken window, 
· opening with the mailbox,  
· wide gaps around the external doors, 

· …
	…………

…………

…………

…………
	Replace the broken windows, fill the gaps…
	++++


	………………………………………………………..
………………………………………………………..

………………………………………………………..

………………………………………………………..

	Do the doors faced the external doors remain opened ?  
	…………
	·  Place recalls of automatic doors 
·  Sensitize the occupants 
· Place a airtight chamber 
	++++

+++

+
	………………………………………………………..
………………………………………………………..

………………………………………………………..

………………………………………………………..

	The floor of the attic ?

	…………
	Insulation of the attic floor 
	++++


	………………………………………………………..
………………………………………………………..

	Otherwise, are the sides of the roof insulated ? 

	…………
	Insulation of framing roof 
	+++
	………………………………………………………..
………………………………………………………..

	Isolation of walls behind radiators ? 

	…………
	Insert/glue an insulating material with a reflective cover  behind the radiators

	+++
	………………………………………………………..
………………………………………………………..

	External walls non insulated ? 
(walls very cold  ?)


	…………
	Insulation of the inside walls 
	++
	………………………………………………………..
………………………………………………………..

	Wall without windows ? 

(= big areas without windows) 
	…………
	Insulation of the external walls 

	++


	………………………………………………………..
………………………………………………………..

	Simple pane ? 

Lack of comfort of the occupants ? 
	…………
	Substitution of the panes and the frames 
	+
	………………………………………………………..
………………………………………………………..

	Problem
	yes/no
	Improvement 
	Profitability
	Prospective Action ? Who could do it ?

	Chassis not enough waterproof ? 
Does the air penetrate with big winds ?
Inconfort of the occupants ?


	…………
	If the rate of ventilation is sufficient, 

· place foam joints, 

· fill definitively some chassis with silicone 

	+++
	………………………………………………………..
………………………………………………………..

	Curtains at the windows ? 
Is there an efficient barrier between the window and the ambiance ? 
Are they closed during the night and the week-end ? 

	…………
	· Place curtains to create an airtight chamber 
· Modify their length or location to create a relative « imperviousness » ?
· Sensitize the occupants to assure their closing.

	+

++

+++
	………………………………………………………..
………………………………………………………..

	Other ? 


	…………
	
	
	


3° AUDIT OF HEATING 
	Problem
	yes/no
	Improvement 
	Profitability
	Prospective Action ? Who could do it ?

	Production of heat 

	
	
	
	

	Have the boilers a bad productivity ? 
· What does the annual maintenance attestation say : less of 90 % ? 
· Have the boilers more than 25 years old ? 
· Are the smokes too warm : more than 200°C ? 
· Are the walls of the heatings too warm (bad insulation) ? 
	…………

…………

…………

…………

…………


	· Make a regular maintenance 
· Substitute the burners and/or the boilers 
	+++
	………………………………………………………..
………………………………………………………..

………………………………………………………..

………………………………………………………..

	Heat emission

	
	
	
	

	The radiators don’t have any ordinary valves. 
Must we open the windows when it is too warm ? 
	…………
	· put valves on the radiators
· supply one valve to teachers 
· supply one valve to the responsible student of the energy of the class 
	++++
	………………………………………………………..
………………………………………………………..

………………………………………………………..

………………………………………………………..

	Do the radiators have thermostatic valves ? 

Do some students risk to damage them ? 

	…………
	· Place thermostatic valves 
· Sensitize the students 
· Debate : must we buy unbreakable valves (the most expensive) ? 
	++
	………………………………………………………..
………………………………………………………..

	Are some locals colder than the others ? (the most far from the system)
	…………
	Reduce the water outflow of the warmest radiators (in general the most nearby the heating) 
	+++
	………………………………………………………..
………………………………………………………..

	Are water pipes and valves passing through cold locals permanently (cellar, boiler room, technic sheaths, false ceiling…) insulated ?

	…………
	Insulate the pipes in these areas.  
	+++
	………………………………………………………..
………………………………………………………..

	Heat Regulation 

	
	
	
	

	The temperature of the areas is : 
· of 21° maximum in the classes, 
· de 17° max in the corridors
· de 17° max in the gymnasium ?

Can you give a partial picture of the temperature in the building ? 

	
	Ask to the technical responsible person to reduce the temperature of the rooms. 
1 more degree of temperature, is 8 % more of heating.


	+++
	………………………………………………………..
………………………………………………………..

	If you can have temperature recordings of the previous days, you will see if the heating is switched off during the unoccupied period (night, week-end…)
If not, you will note that the heating still runs where it is not necessary (in the refectory out of midday dinner, in the gymnasium when there is nobody…) 


	…………
	Ask to the technical responsible person to modify the regulation (put a temperature probe, clock programming  …).
Maybe ask to the French Community service which is responsible 

Switch off the heating during the night and the week-end generates 30 % economy of combustible.


	++++
	………………………………………………………..
………………………………………………………..


4° AUDIT OF VENTILATION
The task is complex … The heating of air ventilation of the school represents 30 % of its budget. We must limit the quantity of the air to heat… with a guarantee of a good quality of internal air ! A measure of the carbon dioxide rate allows to see if the quality is reached (Max : 1.500 ppm). It is sure : to ventilate the saturday morning is useless and it’s discharged  the building of the accumulated heating… 
	Problem
	yes/no
	Improvement 
	Profitability
	Prospective Action ? Who could do it ?

	Is the entry of air uncontrollable ?  
(leak through the chassis not airtight) 
	…………


	Fix foam  joints on the chassis uprights.

If possible, block them definitively and fill some gaps with silicone. 
(for example, 1 chassis on 2 in a corridor, or the chassis in windows fanlight,…)

Note : It could be difficult for the cleaning of the external pane …


	+++
	………………………………………………………..
………………………………………………………..

………………………………………………………..

………………………………………………………..

	Is the mechanical hygienic extraction (often in the sanitary) stopped during the night and the week-end ? 
	…………
	Limit or stop the extraction debit of sanitary during the night or the week-end, with a clock timer. 
	
	………………………………………………………..
………………………………………………………..

………………………………………………………..

………………………………………………………..

	If there is a group of air pulse, the ratio ”the new debit air pulsed to the effective number of persons in the local” is more than 36 m³/h per person.
(for example in the gymnasium, in the refectory, …) 
	…………
	Limit the new air debits to hygienic debits adapting the ventilator velocity 
(example : change of diameter of the pulleys of the driving belt between the motor and the ventilator)).


	++++
	………………………………………………………..
………………………………………………………..

	If there are grids of ventilation above the windows, are they closed during the night and the week-end ? 
A class is occupied 20 % during the week, less if we take into account the holidays.  
	…………
	Place  a « ventilation » charge at the level of the students, to guarantee the closure of the grids during the night and the week-end. 
	
	………………………………………………………..
………………………………………………………..


5° AUDIT OF SANITARY HOT WATER 
Is the hot water used ? in the past, it was the school boiler that ensures the hot water and a long pipe brought the hot water to the pumping points…today we can imagine a heating more local, more instantaneous.  
	Problem
	yes/no
	Improvement 
	Profitability
	Prospective Action ? Who could do it ?

	If it is like that, is the presence of hot water useless in the toilet ? 
The  showers of the gymnasium are not really used ?  

	…………

…………


	· Remove the hot water of the toilets.

· Remove the production of the sanitary hot water for the showers of the gymnasium. 
	++++
	………………………………………………………..
………………………………………………………..

………………………………………………………..

………………………………………………………..

	If they need hot water for special and punctual needs (limited to the cleaning, for example) are they assured by an independent production ? 
(= avoid to bring the hot water produced at the other side of the building) 
	…………
	Place an independent production for the local and punctual needs of the sanitary hot water, and switch off the part of the distribution network of hot water that is not used.

	++
	………………………………………………………..
………………………………………………………..

………………………………………………………..

………………………………………………………..

	The opening of the tap toilet and the showers are temporized (press buttons) 

	…………
	Tool up the tap of the toilet and of the showers with a temporization (push buttons…) 

	+ + 


	………………………………………………………..
………………………………………………………..

	Has the hot water a low debit ? 
The plumbing must not «splash », its debit must not overpass 6liters/minute,and the one of the douche 8 liters/minutes. (to measure on basis of filling time of a 10 liters bucket)  
	…………
	If excess of general pressure, install a reducer at the inflow of the building (for example a building situated in a valley) 
Otherwise, install pressure reducers at the taps, shower head with low debit,…)

	++
	………………………………………………………..
………………………………………………………..

	Are the occupants sensitized to limit their hot water use, to use cold water instead of hot water ?  
	…………
	Sensitize the occupants to limit their use of hot water, and  use instead cold water. 
(information campaign on the cost of the hot water : 5 Euro/m³, half water/half heating energy)

	++
	………………………………………………………..
………………………………………………………..

	Is the insulation thick of the tank wall of the hot water production at minimum 5 cm ?
 (everywhere, even in the lower part of the tank) 

	…………
	(Better) insulate the tank wall at least of 5 cm. 
If the water is stocked at 60°C, an insulation of 10 cm is useful. 
	++++
	………………………………………………………..
………………………………………………………..

	If there is an electric hot water tank, the heating of the tank is organised during the night ? 
	…………
	Place a clock to shift the heating moment and to profit of the half rate of the night. 
	
	………………………………………………………..
………………………………………………………..

	If there is the need of hot water even in summer, are there some solar sensors of heating ? 
If not, a position oriented S-E… S-O is possible to place sensors ? 
	
	Place solar sensors of warmup, if they need hot water in summer (swimminpool, sportive stages…).  If not, the profitability is too low for a school. 

	+
	………………………………………………………..
………………………………………………………..


6° AUDIT OF LIGHTING 
	Problem
	yes/no
	Improvement 
	Profitability
	Prospective Action ? Who could do it ?

	Lighting


	Is the power of the luminaries higher than 20 W/m² on the ground ? 
Add the power of the lamps and divide with the ground surface. 

The wiring needs 8W/m² on the ground to obtain 300 Lux on the work table. 
	…………
	Substitute the luminaries 
	+
	………………………………………………………..
………………………………………………………..

	Is the level of lighting too excessive ? 
(300 lux in the classes, 100 lux in the corridors)

If yes, the totality of lighting is not necessary to the comfort ? 
	…………
	· Remove a part of the lamps.

· In the administrative offices, place lamp directly on the writing desk to avoid the general lighting. 

	++++
	………………………………………………………..
………………………………………………………..

………………………………………………………..

………………………………………………………..

	Are the lightings inefficient ? 
(simple tubes without reflector, opaline sphere or with decoration in yellowed prismatic crystal, without mirror above the tubes…) 
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	…………
	· Withdraw the current opalines.

· Remove the current optics with high performance optics (not necessary to  remove the luminary) 
· Instal specific lightings of blackboard in the classes  
	+
	………………………………………………………..
………………………………………………………..

	Are the lamps in use inefficient ? 
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fluorescent-compact lamp 

	…………
	· Substitute the old fluorescent tubes of diameter 38 mm by tubes of 26 mm. Remplacer les vieux tubes fluo de diamètre 38 mm par des tubes 26 mm

· Substitute incandescence lamps by compact fluorescent lamps 
· Substitute the external or of the gymnasium lamps 
(see detail of the Energy + lamps :

www-energie.arch.ucl.ac.be)
	+++
	………………………………………………………..
………………………………………………………..

	Are walls and ceilings covered with dark colours ? 
	…………
	Repaint or substitute the covering of the walls and of the ceilings with a bright colour. 
	+
	………………………………………………………..
………………………………………………………..

	Is the lighting sometimes turned on in unoccupied places ? 
Remark : Rumour : it is better don’t switch off the fluorescent tubes because they consume a lot during their switched on : it is false. 
On the other side, they run down proportionably with the number of lightings. From that moment, we recommend not to switch off for less than 15 minutes, to avoid a prematurely usury. 
This is, the message says : « Switch off the lightings during the midday time, let the lightings on during recreations, is not really clear…. 
The best message could be : « Switch off when leaving the room !... » ? 
	…………
	Install timer in the occupied rooms by intermittent way : sanitary, corridors, parkings, …

Example :the corridor lightings will be at the maximum during the time of moving and switched off during the class time ?  
If necessary, create a « minimal lighting » connection to prevent the « darkness » in the corridors after 17 o’clock, but the majority of the lightings could be switch off.  

	++
	………………………………………………………..
………………………………………………………..

………………………………………………………..
………………………………………………………..

………………………………………………………..
………………………………………………………..

………………………………………………………..
………………………………………………………..

	
	
	Install presence detectors in rooms occupied by intermittent way (meeting rooms …)

	
	

	
	
	Modify the electric connection of the lightings for the rank near the windows, to switch on/off them with a separate button 
(sometimes expensive or cheap, it depends on the current electric plan).
	
	

	
	
	Organize a campaign to sensitize the occupants 

	
	

	Is the lighting power limited in function of the available natural lighting ? 
	…………
	Equip the rooms where the occupation is important  with an automatic dimmer regulated with a lighting sensor 
.
	+
	………………………………………………………..
………………………………………………………..

	Is the external lighting running controlled ?  
	…………
	Regulate the external lighting regarding : 
· a schedule  programming  , 

· photoelectric cell (= crepuscular), 

· presence sensor,

· in synchronism with the public lighting 
	+++
	………………………………………………………..
………………………………………………………..


7° AUDIT OF ELECTRIC EQUIPMENTS 
	Problem
	yes/no
	Improvement 
	Profitability
	Prospective Action ? Who could do it ?

	Office automation (computer, printings, photocopiers, …)


	Is the consumption of the electric devices running during the night and the week-end ? 
	
	Sensitize the users to switch off the printings during the night or to install a timer to switch them automatically for the night.

	+++
	………………………………………………………..
………………………………………………………..

………………………………………………………..
………………………………………………………..

………………………………………………………..
………………………………………………………..

………………………………………………………..
………………………………………………………..
………………………………………………………..
………………………………………………………..

	
	
	Operate the computer on sleep mode if it is possible. 
(Be careful, there is a difference between sleep mode and screen sleep mode !)  
	
	

	
	
	Switch off the computers during the period of no use, especially during the midday time.


	
	

	
	
	Sensitize the users to use ink jet printings when the quality of printing is not so important. 
	
	

	Diverse electric devices 


	Are vending machines running during the night and the week-end ? (normal if dairies)

Are the vending machines lighting ? 
	…………
	· Switch off permanently the light of the vending machine, including ballasts.  
· switch off  the power supply during the night and the week-end, with a timer, or a clock in the electric distribution box 
· Increase the temperature in winter (possible ?)
· Check that the vending machine of hot drinks doesn’t hold the hot water during the night and the week-end. 

	++++
	………………………………………………………..
………………………………………………………..

	Are deep freezers or fridges old and consume a lot ? 
How can you see their bad performance 
· check the joints (the opening of the door should be tough) 
· compressor stops a little or not (deficient thermostat, lack of refrigerating fluid…) 

	
	· Have a small quantity of fridges 
· Substitute the old fridge or the deep freezer with one of the A class. 

	++

+
	………………………………………………………..
………………………………………………………..

	Is the lift accessible by everyone ? 
Be careful : if the light is on during all the day

the consumption is most important than the motor's one


	
	· place a box with key for the lift 
· Reduce the lights power 

	++
	………………………………………………………..
………………………………………………………..


	OK, the check-up of the building has allowed to locate several points to improve, you have noticed them on the schedule here above ! 


	[image: image5.jpg]er
a ReFuSE
Freinore?





	Now, … how going from observations to practices? 

How sensitize the whole school (students, teachers, maintenance staff, …) ?

· « Big pull-over » day ??

· Open doors day on the Energy  topic ?
· Al Gore movie presented to everyone during the midday time ?
· Display near the interrupters ? 
· Involvement of all the students to an ideas competition between the classes ?         
· Call to "Responsible person of  Energy" in each class ?

· Display of consumptions and potential economies ? 
· Invitation of a  speaker ?

· Production of humorous small-movies where the teachers will be involved ? 
· Signature of a commitment to apply the Kyoto protocol (-10%) ?

· Suggest the sending of the financial economy to a South school, like sponsorship ? 
· Suggest to finance an alternative project in the school ? 
· Production of a solar energy sensor ? 
· Work meeting between your class and the technical responsible person ?  
· Production of insulation in all the classrooms (behind the radiators for example) ? 
· Set up of a website/blog that will follow the actions ? 
· …

And if we begin by an « eco-team » in the school, for all one who is interesting in energy and on the environment ? 
Whatever are your ideas, thanks to write and send them to the direction.  
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