Resource Conservation Opportunities

Detailed Descriptions


KEY

Op = Operational

Ma = Maintenance

RC = Resource Conservation Measure (capital project)

This is an annotated listing of the measures found on the Resource Conservation Audit form.  These descriptions coincide with the Resource Conservation Audit form.

OCCUPANCY

Op
Move after hour activities to a more efficient facility

Op
Reschedule after hour activities to a limited number of days

Op
Cluster after hour activities into one HVAC zone

Op
Reschedule custodial activities to overlap working hours

I. BUILDING ENVELOPE

1. RC

Install double glazing

Replace single glazing with new double-glazing.  This is usually not cost effective from an energy standpoint, unless infiltration is excessive.  If single glazing is in good condition and there is little to no infiltration, consider a storm window.  Efficient good and quality interior storm windows are available and can be cost effective.  An integral mini-blind can also be incorporated.  This will reduce solar gain and will reduce maintenance of dusty and abused blinds.

2.  RC

Infill glazing*

For buildings with large areas of windows or windows combined with uninsulated panels, a partial infill is recommended.  All opaque panels should be insulated.  The remaining window are should be replaced with new double-glazing.  The size and number of operable windows will need to be determined.  The reason for the large amount of infill is cost effectiveness.  A double pane window provides an R-value of about 1.5 to 2.0.  Although a large improvement over single pane windows, it still allows for a large heat loss.  A 2 x 6 wall with R-19 insulation provides an overall R-value of over R-15 (lowered due to framing).  Consult an architect to determine the best design that will not negatively impact the aesthetics of the building.  Keep in mind natural light is beneficial to occupant performance, so try to maintain a day-lighting strategy.

3.  RC

Add solar film to glazing

Solar film will reduce solar gain, therefore, reducing cooling costs.  For areas needing cooling the solar film, along with ventilation strategies, may alleviate the need for cooling.

4.  RC

Weather-strip/caulk windows

Where infiltration is a problem, add weather-stripping to the operable windows and caulk the fixed windows.  This is a very cost-effective measure and can dramatically improve comfort.

5.  RC

Add exterior shading device

When solar gain is a problem, exterior-shading elements will keep the heat from entering the building.  Movable or fixed awnings is one way, screening is another.  For a fixed overhang type of shading element consider the benefit of winter solar gain and cutting the summer sun from entering the building.

6.  RC

Install insulated doors

Replacing doors is not usually very cost effective.  If the door is in poor condition and there is excessive infiltration then it may be cost effective.  Look for a door with a U-factor of 0.50 or better.

7.  RC

Weather-strip doors

Weather-stripping for doors is usually very cost effective.  Make sure to realign the doors for a good fit and proper operation.  Make sure to install a good grade of weather-stripping, especially in high traffic areas.  Vandals or destructive individuals may pull on loose ends of the weather-stripping and pull portions of it off.

8.  RC

Insulate roof/ceiling*

Add blown-in insulation to accessible attic spaces.  Use batt in areas with suspended ceilings.  In areas with a flat built-up roof and no attic space, install rigid insulation during the next re-roofing project.  Find out when the next re-roofing project is scheduled and coordinate the insulation effort with the re-roofing project.  Make sure that if you are recommending rigid insulation for a roof that it is not over a vented attic space.

9.  RC

Insulate wall*

Add framing and insulation to the inside of the wall.  Rigid insulation mounted with Z strips and faced with gypsum board is another approach that minimizes the increased thickness of the wall.

10.  RC

Infill/replace fiberglass panels*

Add an insulated wall to the inside of the uninsulated fiberglass panels.  If the fiberglass is in poor condition, total replacement of the panels with an insulated wall or panel may be the best option.

11.  RC

Insulate floor*

Add batt insulation under the floor where there is accessible crawl space.

12.  RC

Lower ceiling*

A lower suspended ceiling will reduce the volume of space to be heated, allow space for insulation, and accommodate an upgraded lighting system.  Make sure there is proper ventilation above the insulation if this approach is pursued for moisture control.

13.  RC

Add vestibule entry

Construct a vestibule at the entry.  This will reduce the heat loss due to the infiltration of outside air when occupants enter and leave the building.  This is usually not cost effective, however, with areas where wind is a constant problem savings may be significant.

14.  RC

Add an enclosure between buildings

Construct an enclosure between buildings.  This will allow occupants to travel between buildings without going outside.  This greatly reduces infiltration.  This may not be cost effective, however in areas where weather is more severe this measure will provide comfort and protection from the elements besides providing energy savings.

15.  RC

Infill skylights*

A lot of heat is lost out the skylights.  Remove the skylights and replace them with an insulated roof section.  In addition, breakage by vandals and water leaks account for high maintenance requirements.  As a result of the infill, a fluorescent fixture may be needed to provide additional light to the space.  Another approach would be to install a better insulating skylight.  Natural light does have beneficial impacts on occupants and can reduce electric light energy.

16.  Op

Keep windows and doors closed when HVAC system in operation

When the HVAC system is cooling or heating it will usually pressurize the building.  Opening a door or window may result in great heat loss since many HVAC systems work to maintain pressure in the building.  If opening the windows and doors to receive fresh air is desired, turn off the HVAC system or at least the supply air to those spaces.

17.  Op

Close curtains when vacant

Using the curtains can minimize heat loss at night or over a weekend or vacation period.

18.  Ma

Repair broken glass

Broken glass may cause excessive infiltration not to mention a possible hazardous situation.  It should be repaired as soon as possible.

19.  Ma

Repair auto door closers

If the auto door closers are broken the doors may be left open creating an infiltration problem.

20.  Ma

Realign or re-hang windows

Windows can get out of alignment causing infiltration.  Correct the alignment.

21.  Ma

Realign or re-hang doors

Doors can get out of alignment causing infiltration.  Correct the alignment.

*When adding insulation, remember that the vapor barrier goes on the warm side of the insulation.

II. HEATING, VENTILATING, AND AIR CONDITIONING (HVAC)

A. Boilers
1.  RC

Replace boiler

Replace the boiler with a package boiler.  New boilers can be very efficient and typically will have better turndown ratios than older boilers.  This would improve seasonal operating performance.  Existing boilers may be oversized.  This would be especially true when hot water and kitchen loads have been removed.  Removal of those loads, together with reduced heating loads as a result of implemented building energy improvements, would greatly reduce the load on the boiler.  Thus, installation of a smaller boiler may be appropriate.  Consider conversion from steam to hot water, and fuel switching, when considering such a large investment.

2.  RC

Upgrade existing boiler

Adding new boilers controls and installing a new burner can greatly improve performance, turndown ratios, temperature modulation, and monitoring capabilities.

3.  RC

Replace burners

Replace the burner in the boiler with a new burner with a greater modulating range.  Operation of a boiler at a low fire can cause damage to the burner if it is not designed to accommodate such operation.  This can result in inefficient burning and a need for burner replacement.  For some boilers, new burners can efficiently, obtain a 10:1 turndown ratio without damage to the burner.  Many of the existing boilers only have a 2:1 or 3:1 turn down ratio.  As a result the boilers are turning on and off more frequently to match the load.

4.  RC

Install a pony boiler

For most heating systems the load on the boilers for 4 to 5 months of the year are primarily kitchen and domestic hot water loads.  During these periods of minimal heating, a large boiler designed to meet full load conditions will likely not operate efficiently under low demand periods.  A pony boiler is a smaller boiler sized for those small loads so that it will operate at peak efficiency.

5.  Op

Reduce steam pressure

Reduction of steam pressure will reduce heat loss.  It may also reduce steam loss through leaks.  Reduction in steam pressure may also create steam leaks due to the contraction in the steam distribution system that can occur.  Maintenance to the distribution system may be needed (packing of steam fittings, repair/replace steam traps, etc.).

6.  Op

Install a separate DHW heater

If the domestic hot water (DHW) is generated by a heat exchanger from the main boiler, a separate DHW heater should be considered.  If DHW and space heating are the only loads on the boiler, then getting a small boiler sized for the hot water load will allow for shut down of the large boiler in the summer months.  A separate DHW distribution system may be needed.  If the cost of a distribution system is extensive, relatively small electric inline heaters can be considered for use only when the main boiler is shut down.  If the electric heater route is selected, make sure the heaters are turned off when the main boiler is in operation.

7.  RC

Insulate shell and piping

Some boilers have little to no insulation.  Associated piping may also be without insulation.  In some cases asbestos insulation was removed and no insulation was replaced.  This is typically a very cost-effective measure and will also improve comfort in the boiler room.

8.  RC

Replace/repair the condensate system

Condensate return systems are subject to very corrosive conditions and can fall into disrepair.  This is especially true of direct buried systems.  Leaky condensate systems will not only mean a loss of water and the associated heat, but also boiler chemicals.  The combination of these losses can amount to a sizable expense.

9.  RC

Replace/repair steam traps


The steam traps in and around the boiler room are usually quite large.  Usually when a steam trap fails it does so in an open position.  This will lead to a great deal of wasted energy, and can cause problems in the condensate return systems, including steam flashing, and burning up condensate pumps and seals.

10.  RC

Install boiler flue damper

Install an automatic flue damper in the boiler stack.  This device would open when the boiler is operating and close after the boiler is done firing.  Heat loss up the stack can be a problem when the boiler flue is a large masonry stack.  A natural draft up the stack occurs even after the boiler is done firing.  These drafts pull heat out of the boiler, thus wasting energy out the stack.  If the boiler cycles on and off frequently throughout the day, it is likely that the opportunity for energy savings is good.  Safety features are built in that prevent boiler operation when the damper is closed.

11.  RC

Capture waste heat for boiler feed water

Waste heat in the boiler stack can be captured using a heat exchanger inserted into the stack.  This air to water heat exchanger will preheat the cold water to be added to the boiler.  This not only saves energy, but it also reduces thermal shock to the boiler.  Make sure to consider maintenance issues when shopping for a heat recovery unit.  Do not attempt to recover too much heat.  Condensation in the stack can cause problems, especially with masonry.

12.  RC

Capture waste heat to preheat combustion air

Warm air from high in the boiler room can be ducted to the burner to provide warm combustion air.  Be careful about condensation in the stack, especially with masonry.

13.  RC

Install a time clock with a low temperature override

The boiler can be shut down after hours using a simple seven-day time clock.  A thermostat should be placed outside or in a representative interior space to override the time clock in the event of extremely cold conditions.  This is to protect against freezing of water piping.

14.  RC

Install automated zone control valves

Some heating distribution systems do not have the capability to zone off areas that are not in use.  A common example of this is where evening use of a gymnasium, requires the entire school be heated to maintain heat in the gym.  Often there are different heating zones but no automatic zone control valves.  Installation of these control valves will allow for partial use of a facility during off-hours without heating the entire facility.  The automatic control valves will be connected to a controller that will allow for scheduling of valve operation, thus zone heating.

15.  RC

Install boiler temperature reset control

Temperature reset control will allow for the varying of the temperature of the distribution water to match the outside air temperature.  This will not only save energy, it will improve comfort (reduce over heating).

16.  RC

Switch from steam to hot water

Hot water is preferred method for heating buildings today.  Steam is hard to control and maintenance intensive.  The time to consider this switch is when there is a need for extensive repairs to the steam system.  Check to see if steam equipment is used in the buildings.  Sometimes with a central steam system, there is conversion to hot water in each building.  This will make converting much easier.  Some steam heating equipment can be converted to hot water, especially if other energy measures are installed coincident with the hot water conversion.  Condensate return piping will be too small and will need to be replaced.  Supply piping will be over-sized, however it may work.  This measure will need evaluation by an engineer.

17.  Ma

Time clock maintenance

Check to make sure the boiler and zone time clocks are working properly.  Often when the power goes off the time clocks get off the correct time.  In an attempt to correct this problem, some operators that are not familiar with the time clock system will simply disable the system causing heating 24 hours per day.

18.  Ma

Tune up boiler

Seasonal tuning of larger boilers can be cost effective.  In the beginning of the winter heating season and again in the spring is recommended.  This can improve efficiency 2 to 3 percent or more.

19.  Ma

Ensure adequate outside air (OSA) for combustion air

A boiler needs air to operate.  The boiler will not work properly if the outside air intakes are closed off and there is no other source of air.  The proper sized opening to OSA is 1 square inch per 4,000 Btu/hr input.  Symptoms of inadequate OSA would be short cycling, flair back out of the burner, sputtering, and general rough operation.

20.  Op

Turn off unused boilers

There is no need to maintain the boilers in a “hot” state if they are not heating the facility.  If one boiler can easily handle the load, the additional boilers can be turned off.  Boilers are designed to expand and contract and should not be damaged even if turned off daily.

Additional Boiler Measures
21.  RC

Fuel switch

A switch from an electric boiler to a natural gas boiler is usually cost effective if gas is available nearby.  When assessing the cost effectiveness, make sure to consider the demand savings separate from the kWh cost savings.  Demand savings can be significant and may have implication in other months if the utility has a “ratchet” clause.  Switching from electric to gas will also free up electrical capacity at the panel/transformer.  This may allow for upgrades to add cooling, or satisfy increasing plug load demands, depending on the voltage.

22.  RC

Add turbulators to boilers

Install turbulators to the tubes of the boilers.  This improves boiler efficiency especially at lower fire conditions.  If a boiler is oversized and often operating at low fire, turbulators will increase efficiency.  This is a good measure to include with a new high turn down burner.

23.  Ma

Clean boiler tubes

Soot build up on the boiler tubes will reduce the efficiency of the heat transfer surfaces.  Boilers should be inspected annually and cleaned an appropriate.  Oil boilers will likely need the tubes “punched” annually.

B. Furnace/Unit Ventilators/Heat Pumps/Roof Top Equipment/Radiators
1.  RC

Install high efficiency units and direct digital controls

Heating equipment at the end of the useful life may still operate, however, the operation may be inefficient.  Many new heating units (unit ventilators and heat pumps) come equipped with direct digital controls (DDC).  The DDC allows for better unit control over pneumatic operation.  DDC can maintain a more constant temperature and will provide a better response to changes.  The DDC also can provide operational information to an energy management control system (EMCS).  Actual operation of the units can be determined from a remote site using a modem and an EMCS.

2.  Ma

Recondition/repair units

The repair of the HVAC units should include linkages, dampers and actuators.

3.  RC

Replace burners

For gas fired equipment replace aging burners with new more efficient burners.  The burners will wear out.  Also inspect the firebox for leaks.  If leaks develop, gas exhaust fumes could be entering the supply air stream.

4.  RC

Install electronic ignition

For gas equipment with a pilot light, install electronic ignition.  This will alleviate the need for the pilot light.  Cost effectiveness will depend on the size of the pilot light and frequency of operation of the equipment.  If it operates infrequently, this measure would be more cost effective.

5.  RC

Install auto flue damper

For gas equipment install an auto flue damper.  This will reduce heat loss off the firebox and will reduce cycling of the equipment.

6.  Ma

Replace/repair linkages

Linkages that are broken or jammed will cause improper operation.  Excessive OSA, no morning warm up, and simultaneous heating and cooling are some of the impacts of malfunctioning linkages.

7.  RC

Install thermostatic control valves

For connective heating equipment that has little to no control, thermostatic control valves will provide control right on the connective unit.  This is a very cost-effective option for steam or hot water radiators that are constantly overheating a space.

8.  Ma

Clean units/replace filters

Filters should be replaced 2 to 4 times per year depending on local environment.  This will increase efficiency and effectiveness of the equipment.  Unit ventilators (UV) are especially subject to debris falling onto the heating surfaces.  UV needs period vacuuming.  Dust and debris not only reduces effectiveness of the unit but can be a fire hazard as well.

9.  Ma

Repair/replace steam traps

Usually when a steam trap fails it does so in an open position.  This will lead to a great deal of wasted energy, and can cause problems in the condensate return system, including steam flashing, burning up condensate pumps and seals.

An average sized trap in an elementary school which fails open wastes approximately $100 energy dollars a year.  Even if only ten percent of the traps are failing and all the traps are replaced, the payback would be under five years.  After the traps are replaced or repaired, a trap maintenance program should be instituted.  This would ensure that energy waste, due to faulty steam traps, is kept to a minimum.

10.  Ma

Reduce/eliminate simultaneous heating and cooling

Make sure the thermostats or energy management control systems (EMCS) have a “dead band” of at least 4 degrees between heating and cooling.  Also check the HVAC system to determine if simultaneous heating and cooling is a problem.  Constant volume systems, multi-zone systems and variable air volume (VAV) systems usually will not have this problem.  Look for opportunities to use OSA to provide cooling when the temperature is right (usually 60 degrees and below).  It may just require some reprogramming of the EMCS and an OSA sensor to make this strategy work.

C. Heat Pumps

1.  RC

Install new heat pumps

With air to air heat pumps a compressor can fail, however, the unit will still provide heat.  The electric resistance coils will provide the heat.  This is a very expensive mode of operation.  Typically air to air heat pumps will last about 15 years, longer with good maintenance and good quality equipment and shorter for lower quality equipment or less maintenance.  Water loop heat pumps will usually last a few years longer, up to 19 years.  Water loop heat pumps are not usually exposed to the elements like air to air heat pumps may be.  There are usually no electric coils in the units, so if they fail they will not continue to heat.  Look at specifying higher efficiency units.  These units are usually better built (less maintenance), and will provide energy savings.

2.  RC

Install economizer cycle

When the outside air is cool enough (below 60 degrees) there may be no need for mechanical cooling.  Program the EMCS to allow for economizer cycle cooling.  True economizer cooling would require additional ductwork or replacement of existing duct work with larger ductwork.

3.  Ma

Repair heat pumps

With older air to air heat pumps, it is often the compressor that fails.  Have the unit checked out by a technician, however, low levels of refrigerant charge and faulty change over valves can also cause problems.

4.  Ma

Clean unit/replace filters

Make sure to keep the outside unit of a split system air to air heat pump clear of debris.  Also make sure filters are changed 3 to 4 times per year.  If systems are dirty (filters and screens) equipment will operate inefficiently and may prematurely fail.

D. Cooling Systems

1.  RC

Upgrade inefficient chillers

If there is a large chiller designed to cool a large building or campus it will likely not operate efficiently most of the year.  This will depend on the chiller as some chillers have good part load curves.  Hot-gas bypass would improve part load efficiency, however, if a chiller is operating at 50% part load or less most of the year, one solution may be to replace the large chiller with two smaller machines.  Size the chillers at 1/3rd and 2/3rds of full load.  That way part load conditions could be met very efficiently by operating the most efficient chiller for the load, or both at full load conditions.

2.  RC

Install a variable speed chiller motor

Check with the manufacturer or representative to determine if the chiller in question can be retrofit with a variable speed motor.  The variable speed is achieved with a variable frequency drive controller for the motor.  Upgrade of controls is critical.  There may be some additional accessories needed as well, such as a liquid accumulator.  If the chiller is over 15 years old, a new chiller should be considered, especially if the current chiller has R-11 or R-12 refrigerant.  Manufacture of R-11 and R-12 refrigerant has been banned.

3.  RC

Add a head pressure controller to chiller

Head pressure control will reduce ware on the chiller and will improve efficiency.

4.  RC

Install strainer cycle to chillers

A strainer cycle incorporates a loop that bypasses the strainer.  This would reduce friction loss, thus improving the efficiency.  This approach uses a three-way valve to periodically change the flow through the strainer to clean the refrigerant.

5.  RC

Install evaporative cooling

Evaporative cooling is far more efficient than dry fluid coolers.  This type of system takes advantage of the latent heat from evaporation.  The larger cooling loads and the longer the seasonal demands the more evaporative cooling may make sense.

6.  RC

Install cooling tower stage control

For systems that may have year round cooling demands, cooling tower stage control may be cost effective.  First stage would have circulation of the tower loop through the tower with no fan and no evaporative water flow; second stage would have circulation through the tower with evaporative water flow but no fan; third stage would have all systems working.

7.  RC

Upgrade cooling tower

Upgrades to the cooling tower could include stage control (see install cooling tower stage control), adding a cooling tower pony motor for two level fan operation, and replacement of worn equipment.  Upgrade of the tower could also include replacement with a new more efficient tower.

8.  RC

Install local air conditioners

The installation of local air conditioner, as a conservation measure, would only make sense if there were a year round cooling load.  For example, if a large cooling system can be shut down during the heating system by installing a local air conditioner in a computer network or communications room.

9.  RC

Install economy cooling

When the outside air is cool enough (below 60 degrees) there may be no need for mechanical cooling.  Programs and EMCS to allow for economizer cycle cooling.  True economizer cooling would require additional ductwork or replacement of existing duct work with larger ductwork.

10.  RC

Install chiller by-pass for free cooling

When the weather is cold enough (50-55 degrees) water from the cooling tower could be used to cool the building loop directly without help from the chiller.  This strategy is only cost effective if there are some significant year round cooling loads.

11.  Op

Set controls for night purge

During the cooling season, when outside air temperature is below 65, use the cool outside air to cool down the building interior.  Night purge could be programmed to run from 2:00am to 4:00am to not only replace the warm air, but to also cool down the mass of the building.  This will reduce cooling demands the next morning.

Additional Measures

12.  Ma

Check operation of units and controls

Cooling equipment (chillers and cooling towers) should be checked by a technician periodically to verify proper operation.

13.  Op

Shut off unneeded circulation pumps

Make sure circulation pumps are operating when needed and not operating when not needed.  For example, if it is discovered that a pump is circulating water through a cooling tower that a pump is circulating water through a cooling tower in the winter, the set points or programming of the energy management control system may need attention.

E. Controls
1.  RC

Install an energy management control system (EMCS)

An EMCS would provide the ability to monitor equipment operation, room temperatures, and outside air temperature.  Equipment operation can be optimized and energy consumption minimized while maintaining better comfort over the current manually operated systems.  An EMCS can be equipped to provide remote access, thus, one person can check the conditions of many facilities from one location, and could even operate equipment if that feature is included.  The level of sophistication of an EMCS can be matched to the facility.  Elementary schools, for instance, would have less complicated systems than high schools.

If the current operational practice is to have maintenance or custodial staff on site to operate the boiler during cold weather, even on the weekends, to ensure that pipes do not freeze then an EMCS may also save some overtime pay.  An EMCS is usually equipped with alarms that trigger a call to the appropriate personnel in the event that a building is approaching a freezing condition.  An EMCS can also be equipped to operate the heating equipment automatically in a setback mode to guard against freezing.  Thus, building operator overtime could be reduced.

An EMCS can be equipped to provide: 1) optimum start/stop of equipment, 2) electric load shedding, 3) hot water temperature reset, and 4) individual zone control.

2.  RC

Install a time clock

For smaller HVAC systems a programmable time clock may be appropriate.  The time clock should have, as a minimum, weekday, weekend and holiday scheduling, battery back-up so that the programming is not lost during a power outage, and an override button that would allow for after hours operation.  When using multiple time clocks for different zones of the building, make sure that not all time clocks turn equipment on at the same time.  This will create a spike in the electrical demand, especially if it is electric resistance or heat pump equipment. The time clocks should be checked periodically to ensure the schedules are accurate.

3.  RC

Install CO2/VOC sensors for OSA control

For large spaces with varying occupant load, a CO2 (carbon dioxide) or VOC (volatile organic compounds) sensor placed in the return air duct or in the space, will provide an indication of occupant load.  When connected into the EMCS the outside air damper can be modulated based on the levels of CO2 or VOCs.  In this way only the proper amount of outside air is heated or cooled.  A gymnasium is a good example of an appropriate space.  The design load may be 600, however, more than 80% or the time only 40 people in a gym class are occupying the space.  With the CO2 sensor, rather than heating 12.000 CFM of cold outside air, only 800 CFM is brought in and heated.  This is a very good measure with a relatively quick payback.

4.  RC

Install occupancy sensors for OSA control

Occupancy sensors installed to control lighting can also be used for controlling OSA.  The newer occupancy sensors are equipped with extra control terminals that can be used to tie into the EMCS.  The EMCS could be programmed to close off OSA when the space is vacant.

5.  RC

Install HVAC shut-off switch on garage door

For auto or welding shops a shut-off switch activated when the garage door opens will reduce heat loss out the garage door.  Since the switch turns the heating off, occupants will be quick to close the garage door to retain the heat.

6.  Op

Set night and weekend setback

Night setback could be set to turn equipment back as soon as most of the occupants are scheduled to leave.  The building will “coast” with regards to temperature.  Therefore, custodial staff may not need the heating system on to perform their duties.  Check the EMCS and/or time clocks periodically to ensure the settings are appropriate.

7.  Op

Set load shedding

The load shedding function on an EMCS is often overlooked and does not get programmed, even though savings can be substantial.  Load shedding is a strategy used to reduce the electrical demand charges.  It is based on setting a maximum limit for the demand.  Once reached equipment is “shed” off.  There are two strategies for demand limiting.  The first would be to shed non-priority electric loads.  This might include domestic hot water loads and non-critical electric resistance loads.  Once the demand falls back down, these loads are enabled once again.  The second way is to set up duty cycling.  HVAC equipment, for example, would cycle off for 5 minutes once per hour.  Only 2 or 3 HVAC units would be off at any one time, and this would rotate so that there would always be 2 or 3 HVAC units off at any one time until the demand dropped back down under the acceptable level.  The level should be evaluated monthly, due to the changing weather.  The peak demand for a heat pump system is October may be 600 kW, whereas, in January it may be 1200 kW.  100 kW savings can represent savings of $300 to $600 per month depending on the utility.

8.  Op

Set dead band to 4+ degrees

Make sure the difference between heating and cooling setting is at least 4 degrees.  If the heating and cooling set points are too close, the HVAC system may switch between heating and cooling.  This wastes energy and may be uncomfortable for the occupants.

9.  Op

Set warm-up cycle

Make sure the EMCS or other controls are set up to provide a morning warm-up cycle.  This is where the outside air damper, which is closed at night during the setback mode, remains closed during the morning warm-up period.  This makes for a quicker warm-up period and saves the energy that would have gone to heating the outside air during that period.

10.  Op

Set deck temperature reset

For hot water systems, make sure the EMCS is set to vary the water based on outside air conditions.  This would provide more even temperatures in the conditioned spaces.  With the lower water distribution temperatures, when appropriate, heat loss from the distribution piping is reduced.  Boiler temperatures should not be reduced too low, however, because flue gases will condense and cause corrosion problems in the stack and boiler.  The temperature modulation of the water distributed for heating is accomplished with a mixing valve in the boiler room.

11.  Op

Set EMCS for optimum start/stop

This function will start the boiler and/or other heating equipment based on outside air temperature and the building warm-up characteristics.  The optimum start controller has a memory that remembers how long it took to heat the building up the day before.  With a different outside temperature the controller will adjust the start time so that the desired temperature will be reached inside at the time selected.  The stop side of the controller will remember how long the building will “coast” and will turn the boiler (or other heating equipment) off at the appropriate time.  "Coast” refers to the ability of the building to retain heat for some period after the heat is turned off.  Ventilation would continue as needed.

12.  Ma

Repair thermostats

Accurate thermostats are critical if the system is to keep temperature settings in the space to a proper level.  Pneumatic thermostats, especially, need periodic calibrating.  The thermostat is responsible for regulating the pneumatic pressure or signal to the HVAC equipment.  If the thermostat is inaccurate or does not regulate the signal properly the result will be a room that is too hot or cold.  Maintenance personnel should be able to test and correct malfunctioning thermostats.

13.  Op

Program thermostats

Programmable thermostats can loose the programmed settings.  A number of things can cause this problem, including tampering by the occupants, power outage, or a change by authorized personnel that was not changed back.  Check programmable thermostats periodically to make sure settings are appropriate.

14.  Ma

Repair excessive leaks in pneumatic controls

Leaky pneumatic lines and actuators can cause HVAC equipment to not operate properly.  Thermostats are suppose to allow a small amount of air to escape, however, this should be minimal.  A properly sized compressor in a pneumatic control system should run no more than 1/3 of the time.  This would mean, for instance, that the compressor would come on for 3 minutes and turn off for 6 minutes.  If the compressor runs much more than 1/3 of the time, it can cause premature failure of the compressor.  The compressor would be a good place to start your investigation of leaks.  When everyone has left the facility, you can go throughout the facility listening for leaks.  Use of listening devises can help to identify leaks in walls and in shrouded HVAC equipment.

Additional Measures
15.  RC

Add auto zone control

Install automated zone control valves on the heating system.  These automated valves would be controlled by an EMCS.

16.  RC

Add a setback thermostat

Install night and weekend setback thermostats.  This will relieve custodial staff of the task of turning off the heating equipment.  In some cases equipment may be left on.  If that is the case, this measure will provide a good payback.

17.  RC

Install unit ventilator controllers

The addition of unit ventilator controllers would provide better control of individual unit ventilators.  These DDC units can operate as “stand alone” units with built-in operation schedule sequences.  These controllers could also be tied into an EMCS.

18.  RC

Add pneumatic control air dryer 

A pneumatic control air dryer would remove trouble-causing moisture from the pneumatic lines.  Moisture in pneumatic control lines can cause thermostats to go out of calibration, can inhibit heating equipment actuator operation, and could cause rupture in the lines during freezing conditions.  It is difficult to assess the energy savings from such a device, however, maintenance to the system would most likely be reduced, and operation and control of equipment would most likely be improved.

19.  RC

Automate gym air exhaust

Install an automated damper on the gym air exhaust.  Currently the gym air exhaust is always open or is closed only seasonally.  An automated damper will allow for operation of the exhaust air as needed.

F. Ventilation Distribution and Terminal Equipment
1.  RC

Convert to VAV

If the HVAC system is a constant volume system (no variable speed controllers on the fan motors) serving several zones, there may be a potential for conversion to a variable air volume (VAV) system.  A VAV system would reduce the fan energy substantially.  It is an involved project that would require an engineer to design of the retrofit.  Cost effectiveness would be dependent on the existing configuration, and pattern of use.  If the system is a constant volume system it is usually worth evaluating the potential for VAV conversion.

2.  RC/Ma
Check ventilation rates

Ventilation rates may be excessive.  A large space such as a gymnasium, or a commons area where there is a large variance in occupancy is one place to look for reduction opportunities.  Integrating the use of a CO2 sensor into the return air stream and connecting into the EMCS is one way to regulate the outside air.  Dampers may not be closing during unoccupied times causing excessive ventilation during the setback period.  Faulty actuators, broken linkages, or leaks in the pneumatic lines may cause this.  Dampers may be set in the wrong position during normal operation causing excessive outside air rates.  The amount of outside air as a percent can be determined based on outside air temperature, return air temperature and the mixed air temperature prior to the heating/cooling coil.  Once the percentage is determined, the total flow can be measured at the defuser, and the percentage applied to determine the amount of outside air.  For classrooms the amount of outside air should be 15 CFM per person.  For offices and gymnasiums it is 20 CFM per person.

3.  RC/Ma
Increase ventilation rates

Ventilation rates may be inadequate.  There are many reasons that can cause inadequate outside air.  Dampers may not be opening during occupied times.  Faulty actuators, broken linkages, or leaks in the pneumatic lines may cause this.  The EMCS may have been programmed incorrectly causing dampers to close when they are suppose to open and open when they are suppose to close.  Sometimes cardboard is inserted into a unit ventilator or other outside air intake to protect the hydronic coil from freezing, only no one takes the cardboard out.  The amount of outside air as a percent can be determined based on outside air temperature, return air temperature and the mixed air temperature prior to the heating/cooling coil.  Once the percentage is determined, the total flow can be measured at the defuser, and the percentage applied to determine the amount of outside air.  For classrooms, the amount of outside air should be 15 CFM per person.  For offices and gymnasiums it is 20 CFM per person.

4.  RC

Install automated OSA dampers

Installation of automated outside air dampers will allow for the shut off of outside air during evening/weekend setback, morning warm-up, and unoccupied operation (when connecting the occupancy sensor to the EMCS).  

5.  RC

Reduce air stratification

In areas with high ceilings check to see if unwanted stratification is a problem.  Gymnasiums with high ceilings and HVAC equipment located near the ceiling may have this problem.  Ceiling fans can help mix the air bringing the warm air down where it is needed in the winter.  For a gym, however, where damage from balls would be a concern, a ducted return bringing air from down low near the floor may be the answer.

6.  RC

Insulate piping

Insulate steam and hot water piping valves.  Even in the boiler room, insulating piping and valves has a good payback.

7.  RC

Insulate ducts

Insulate HVAC ductwork that is in unconditioned, accessible attic and crawl spaces.

8.  RC

Insulate pipes and/or ducts

Insulate hot water and chilled water piping, and ductwork, especially when the piping or ductwork is exposed to the outside air temperatures.  Insulation of piping and ductwork is usually very cost effective, however, it will depend upon accessibility.  Besides saving energy, insulating piping and ductwork will result in greater comfort and control of HVAC systems.  It may also increase capacity of the HVAC systems.

9.  RC

Modify Zoning

There may be an opportunity to modify the zoning of ducted systems, steam, or hot water systems if there are some spaces on the same zone with greatly different occupancy patterns.  For instance community groups use a meeting room at a school in the evenings, yet the whole building must be set in operating mode to accommodate them.  This would be a good opportunity.

10.  RC/Op 
Reduce/eliminate heat to hallways

For hallways that open to the outdoors, there is a lot of heat that can be lost outdoors when occupants stand in doorways.  Hallways can be heated from the adjacent rooms.  Hallways are often used as a return air plenum, therefore, the heat is drawn from the adjacent rooms.  If the heating were electric resistance heat, which is usually very expensive heat, it would be very cost effective to reduce or eliminate that heat.  Additional controls may be needed.

11.  RC

Reduce/eliminate air to unoccupied areas

When a space is unoccupied it is not necessary to bring in outside air.  If the building has an EMCS, occupancy sensors can be connected to the EMCS to put the unoccupied room into a setback mode.  This shuts off outside air until the room is re-occupied, then the room would return to the occupied mode.  For central air systems, VOC or CO2 sensors set in the return air duct to reduce outside air based on return air from all the rooms on that central air handler.  Therefore, when a room is vacant, the air supplied to that room is not “used” by the occupants.  That unused air would mix with air from other occupied rooms, diluting the CO2.  The sensor would sense the diluted CO2 levels and adjust the outside air accordingly.

12.  RC

Install thermostatic control valves

Thermostatic control valves are installed directly on a radiator and operate the radiator based on room temperature.  They are especially suited for radiators currently having no control or where pneumatic control lines are damaged beyond cost-effective repair.  In situations where winter classroom temperatures are regulated using operable windows, the thermostatic control valves can maintain a desired temperature without opening windows.

13.  RC

Install programmable controls on the exhaust fans

In many systems the exhaust fans are manually controlled and as a result remain on 24 hours a day year round. A programmable time clock or connection to an existing EMCS would provide the control needed.

14.  Ma/RC
Rebuild/replace steam traps

Replace or repair all steam traps in the heating distribution system.  This would include traps on the drip legs, unit ventilators and unit heaters, and those found in the boiler room.  This can be very cost effective since steam traps usually fall open.  Correcting the steam trap problem will not only save energy, it will dramatically improve control and comfort.

15.  Ma

Repair leaky ductwork/plenum

Leaky ductwork can be a major source of energy loss.  Repair of leaks would not only save energy, it would improve the effectiveness of the system, thus, improving comfort.

Additional Measures
16.  RC

Install heat pumps in the portables

Currently the portables have electric resistance heating units.  Heat pumps can provide the same heat using about one half the energy (on a seasonal basis).  If needed (or desired) the heat pumps could also provide cooling.

17.  RC

Add a dedicated gas furnace

Install a furnace dedicated to serve a relatively small area of the facility.  This is appropriate when an area of a facility is used after normal operating hours.  With a dedicated furnace that main boiler system does not have to be used inefficiently to provide heat for the small area.

18.  RC

Add a heat reclaim unit

In an area having extensive ventilation requirements such as pools, print shops, kitchens, or science rooms, a heat reclaim unit may be appropriate.  The heat reclaim could be accomplished with a counter flow air to air heat exchanger that would preheat the outside air, or with the use of a heat pump.  For pool applications heat reclaimed could be used to heat the incoming air, domestic hot water, and the pool water.

G. Domestic hot water (DHW)
1.  Ma

Install flow restrictors

Installation of flow restrictors is very easy and can be done by screwing off the end of the faucet.  This is very inexpensive and can save substantially on energy (hot water), water usage, and sewer charges.

2.  RC

Install auto off faucets

Install automatic shut off faucets on the sinks in all bathrooms and locker rooms.  This would alleviate the problem of unattended running faucets.

3.  RC

Decentralize domestic hot water (DHW) heating

Install local DHW heating tanks and abandon the centralized DHW system.  Portions of the centralized system could be used in a decentralized scheme.  This would reduce heat loss and maintenance of aging direct bury DHW piping systems.

4.  RC

Insulate hot water piping and tank

Heat loss from piping and the hot water tank can be significant.  Insulation of the piping and the tank is usually very cost effective.

5.  RC

Install a summer heater

For centralized systems that operate off a central boiler that is also providing space heating, it will likely be cost effective to install a separate water heater for summer use only.  If DHW demands are the only heating demands in the summer, then it would be far more efficient to generate DHW with a local dedicated heater.  Energy would be saved from the boiler operating inefficiently, boiler-cycling wasting energy and causing additional wear on the system, and losses in the large distribution system.

6.  RC

Lower temperature and install boosters

Lowering the water temperature would save energy by reducing the temperature differential between water temperature and ambient conditions.  This would also reduce the chance of injury from hot water scalding.  Local boosters for the dishwasher may be needed and other needs may be needed.

7.  RC

Install instantaneous DHW heaters

If there are relatively few sinks or areas that need hot water, local instantaneous hot water heaters may be appropriate.  The line heat loss is minimal and very little insulation is needed.  There is little or no loss attributed to storage.

8.  RC

Install DHW pump/tank timers

For DHW systems that use a circulation pump, install a timer on the DHW circulation pump and tank to limit operation of the system to periods when the building is occupied.  Line losses can be significant, so at a minimum, install a timer on the DHW pump.

Additional Measure
9.  RC

Replace electric DHW with gas

Gas is approximately $5.50 per MMBtu compared to a range of $7 to $20 per MMBtu for electricity.  This measure does not save energy, however, as you can see, the cost savings could be substantial.  For all electric schools on a special “all electric” rate, this measure should be considered if the space heating system is also converted to gas.

III. LIGHTING

1.  RC

Change incandescent to fluorescent/HID

Replace incandescent fixtures with fluorescent fixtures, metal halide (for interior applications) or high-pressure sodium (for exterior applications).  Metal halide and high-pressure sodium fixtures are called high intensity discharge (HID) fixtures.  Fluorescent and HID fixtures, as a rule of thumb, are 4 to 5 more efficient than an incandescent fixture.  A 300-watt incandescent fixture found in a classroom could, therefore, be replaced with a 2 or 3 lamp fluorescent fixture measuring 62 to 94 watts.  For four foot fluorescent applications specify T-8 lamps and electronic ballasts.  Electronic ballasts for HID fixtures, at the writing of this guidebook, have had mixed success, so magnetic ballasts may be appropriate.

2.  RC

Change MV to MH/HPS

Replace mercury vapor (MV) fixtures with metal halide (MH) or high-pressure sodium (HPS) fixtures.  MH and HPS fixtures are 2 to 3 times more efficient initially, however, as the lamps burn towards the middle and later part of the useful life, the MV lamps “depreciate” substantially more than the MH and HPS lamps.  The efficiency of the MH and HPS lamps, therefore, becomes 3 to 5 times more efficient than MV as lamps reach their half-life and beyond.

3.  RC

Install efficient ballasts and lamps

For 4-foot fluorescent fixtures, changing out the magnetic ballasts and T-12 lamps (1 ½” diameter lamps) with electronic ballasts and T-8 lamps (1” diameter) can make substantial improvements (30% to 50%).  This reduces energy costs, the ballast “hum” and lamp flicker is eliminated, and the light quality is improved (greater color spectrum).

4.  RC

Lower fixtures

If fixtures are mounted high against the ceiling, energy efficiency gains may be possible by lowering the fixtures and make them pendant mounted.  It would be advised to install a pendant mounted fixture that has an “up lighting” component.  This will illuminate the ceiling keeping the space bright, thus reducing the glare of the fixtures.

5.  RC

Install occupancy sensors

Occupancy sensors will turn off lights automatically when the room is vacant for a set period of time.  It is recommended that the delay be set at 5 to 20 minutes.  This will eliminate short cycling of the lamps that may shorten lamp life.  Careful consideration should be given to the positioning of the sensors.  The sensor should be placed so that it turns the lights on as soon as someone enters the room, but also keeps the lights on when someone is sitting in an isolated part of the room.  A duel sensor using both infrared and sonic sensing works best to provide proper operation.  Some sensors are also equipped with a light level sensor used to turn off the lights when the adequate natural light is available.

6.  RC

Install local or multiple switches

For spaces where one switch covers large areas or multiple rooms, install or multiple switches to allow for more control of lighting.

7.  RC

Retrofit/replace exit signs with LED signs

Retrofit the incandescent and fluorescent exit signs with LED retrofit kits.  The LED exit signs use about 3 watts worth of lamps and the lamp life is 25 years or more.  With the energy and maintenance savings the LED exit signs have a very good payback.

8.  RC

Install photocells on exterior lighting

Photocell control of exterior lighting will eliminate lighting left on during the day.

9.  RC

Install timer controls for exterior lighting

A timer can provide additional energy savings when used in conjunction with a photocell control. Lights could be turned off during the late light hours (12 midnight to 5 am).

10.  Op

Install light level sensors on interior

In areas where there is natural light available, install light level sensors to turn off the lights.  Areas where this would be appropriate include hallways, entryways, commons areas, and small offices.  Daylight harvesting can work in other areas like classrooms or open offices for the bank of lights next to the windows when dimmable controls are used.  This would provide a smooth transition that would not be noticed by the occupants.

11.  Op

Promote lights out with custodians/occupants

Work with custodians and occupants to turn out lights when they are the last one to leave the room.  Establish procedures for custodians where the lighting of rooms is kept at a minimum.  A basic rule of thumb is, if you are going to be out of the room for more then 5 minutes, turn off the lights.

12.  Ma

Delamp and disconnect ballasts

Use a light meter to determine if the light level is too high.  Light levels for classroom and office use should be around 50 foot-candles.  When delamping fixtures remove the extra ballast and the lamp holders, that way someone won’t come in later and put the lamps back in.  This is usually done in conjunction with a lamp and ballast upgrade.  If the lens is old and yellowed or dingy, it should be replaced to increase fixture performance.  The light reflecting surfaces inside the fixture should always be wiped clean when working on them.  Delamping should be done over a longer break so the change in lighting is not too radical for teachers, students, and staff.

Additional Measures
13.  RC

Replace incandescent recessed cans with fluorescent

There are fluorescent retrofit kits that work well for the recessed can applications.  A 100-watt incandescent lamp can usually be replaced with a 13 watt PL fluorescent flood type replacement.  Hard-wired retrofits are better than the screw in type.  This prevents replacement with another incandescent later.  There are some screw in types that will screw in but won’t screw out.  Look for the type of retrofit that has replaceable lamps.  The ballasts for these units usually last about 5 years (50,000 hours), where as the lamps might only last 1 to 2 years (10,000 hours), depending on burn hours.

IV. ELECTRIC EQUIPMENT

1.  RC

Convert to efficient motors

As motors on fans and pumps reach the end of their useful life make sure to specify Premium Efficiency motors upon replacement.  For instance, standard efficiency for a 30 horsepower motor is 89.5%.  A Premium Efficiency motor is 92.4%.  The cost is $200 more, however, the energy savings based on continuous operation is over $400 per year.  In addition the Premium Efficiency motor had a greater buffer factor, which provides some additional capacity at full load.  Don’t wait until the motor has failed or pump has failed.  Premium efficiency motors may not be in stock with the motor dealers, and therefore, take longer to receive shipment.

2.  RC

Install VFD controllers on motors

For motors 10 horsepower and above, variable frequency drive (VFD) controllers may be appropriate.  Fan motors and pump motors are candidates for this type of control.  For hydronic heating systems where the cost of electricity is relatively high (>$0.05/kWh) the system could be retrofit to become a variable flow system.  This could be based on returning water temperatures.  Cooling towers are a good application for VFD controls, operated based on outside air temperatures.  Constant volume HVAC systems usually can be retrofit to a VAV system utilizing a VFC controller on the main air handler and VAV terminal boxes out in the zones.

3.  RC

Replace oversized motors

Motors that were installed many years ago may have been greatly oversized.  This was common engineering practice.  If HVAC equipment is reaching the end of it’s useful life, check the loading on the motor to determine if a smaller has been greatly reduced from its original design, there may be an opportunity for reducing the size of the motor.

4.  RC

Install a time clock on the bus block heaters

For bus fleets, or other fleets that use block heaters, during the colder months install a time clock on the block heaters.  This can save 8 to 12 hours of electric resistance heating by the block heaters.  For larger fleets over 8 buses, consider the use of multiple time clocks.  This would reduce the electrical demand that would occur if all the heaters were engaged at the same time.  For the multiple heaters allow 20 to 40 minutes between start times.

5.  Op

De-energize vending machines when not in use

Over weekends and especially over extended holidays, unplug the vending machines.  Make sure there is no perishable food in the machine.  When re-energizing machines allow enough time to chill the product (1 to 3 hours).  Contact the vending machine owner to let them know what the policy will be regarding the use of the machines.  The units may be equipped with a switch that could be used providing better convenience.  Also consider turning out the lighted front on the pop machines.  This not only uses lighting energy it adds to the cooling load.  Again, get approval from the owner of the vending machine.

6.  Op

De-energize computers when not in use

Computers over the last few years are more reliable than the early models.  It is not necessary to leave them on.  Energy use by a computer can range from 150 to 200 watts.  By turning the computer off at the end of use (based on an 8-hour workday and 5 cents/kWh) would save $25 to $50 per computer per year.  Make sure that when going through the shutdown sequence the monitor and CPU are shut off at the end.  Even when not in use (but not on low power stand-by), energy use can still be in the range of 70 to 100 watts.  Some computers, such as network servers, may be required to be on 24 hours a day.

7.  Op

De-energize copiers when not in use

Copiers should be shut off at the end of the day.  Some larger copiers use 1,800 watts.  Copiers with a true stand-by mode will reduce down significantly.  Make sure if a copier has this function that it is enabled.

8.  Op

De-energize coffee pots when not in use

Coffee pots should be turned off after use.  Since coffee pots are electric resistance units, they do use a relatively high amount of energy.  They can also pose a fire danger.

9.  Op

Ensure equipment (i.e. kilns) are off during peak

Ensure that equipment using relatively large amounts of electricity is off during peak electrical conditions.  If a building has an electric based heating system (electric resistance or heat pump) early morning would be the time to avoid use of large electrical load equipment.  This might include ovens or kilns.  Wait until the peak condition has passed.  For instance if a facility opens at 7:00 am, the peak condition would likely occur near that time.  It would likely be safe to use such equipment after 8:00.  Determine which buildings are on a meter to determine which equipment to consider.  For buildings in the cooling mode the peak would likely occur in the mid-to-late afternoon.

V. KITCHEN

1.  RC

Install a steam generator for steam kettles

Install a steam generator for the steam kettles.  This would allow the main boiler to be shut off during the non-heating season.  DHW loads would also need to be off the main boiler for this strategy to work.

2.  RC

Replace electric equipment with gas equipment

Replace electric ovens, pots, and fryers with gas equipment, where feasible.  Consideration must be given to the placement of flues from the equipment to carry off the exhaust gases.  The issue of flue placement may limit the application of the gas conversions.  When calculating the cost savings make sure to include the demand savings.  Demand savings could be the greatest part of the cost savings.

3.  Op

Reduce the time for oven preheat

Ovens will only take 15 to 20 minutes to heat up to full temperature, so it is not necessary to turn them on hours before they are needed.  Determine when the ovens are being turned on.  This may coincide with the peak electrical demand.  So, savings could come from saving in run time and demand savings.

4.  Op

De-energize equipment when not in use

De-energize equipment that is not in use.  Refrigerators are a good example of equipment that remains on when not needed.  Empty refrigerators prior to any extended holiday and turn them off.

5.  Op

Minimize electrical use during peak consumption

Determine what electrical equipment is operating in a building.  Electric resistance type devises usually are the high-energy users.  This would include ovens, ranges, kilns, DHW heaters and HVAC equipment.  Develop kitchen strategies.  This will take coordination with kitchen staff.  Some strategies might include: Stagger starting ovens, putting a time clock on the DHW and making sure the DHW and ovens are off during morning warm-up.

Additional Measures
6.  RC

Add efficient kitchen hood

Install an energy efficient kitchen hood.  This type of hood pulls in outside air to help carry fumes away.  Thus, less conditioned air is lost up the exhaust flue.

VI. WATER

1.  RC

Replace equipment with water using condensers

For equipment with waterside condensers, replace them with an outside airside condenser.  The municipal water that is passed through a condenser and wasted to the sewer is approximately $3.25 per 100 cubic feet.  This provides about 200,000 BTU’s of cooling.  A fluid cooler can deliver the same 200,000 BTU’s of cooling for about $0.75.  Maintenance may increase with a fluid cooler over a municipal water condenser; however, the cost would not alter the economics of the project significantly.

2.  RC

Install a separate water meter for irrigation

Install a separate meter and provide separate piping for grounds irrigation.  Water supplied by the city is metered and a sewer charge is assessed based on the amount of water used.  The sewer charge is approximately 80 percent of the combined cost of the water and sewer.  This applies unless the user indicates the water is used solely for irrigation.  This measure does not save energy or water, however, it does save utility dollars.

3.  RC

Install water efficient showers and facets

Install water efficient showerheads and facets.  Water consumption for these devices can be reduced by 50% to 75% using water efficient retrofit kits.  Many water utilities have incentives for retrofit or replacement of non-efficient devises.

4.  RC

Install water efficient toilets/urinals

Install water efficient toilet and urinals.  Water efficient flush valves can be used, however, achieve current code levels new equipment will need to be installed for proper operation.  Waterless urinals are available creating even greater savings.  Maintenance is comparable to conventional flush urinals, only there is no flush valve to maintain.  It may be advisable to do a trial of the waterless urinals before installing them throughout a facility.

5.  RC

Install a smaller water meter

Work with the water department or an engineer to determine if the water meter used for a particular building is over sized.  If the original use has changed, for instance a separate irrigation meter was installed on a new line, or the main kitchen is now in a different location, there may be an opportunity for installation of a smaller meter.  The monthly base fee is based on the size of the meter.  Reducing from a 6-inch meter to a 4-inch meter, for instance, may save $50 to $100 per month.

6.  Op

Irrigate early in the a.m. or late p.m.

When irrigation is done early in the morning or late in the evening, evaporation is greatly reduced thus allowing more water to sink into the ground.  As a consequence less water is needed.  Use a rain gage to determine the amount of water contributed by rain.  Adjust the amount of watering based on the seasons.  It is better to water once per week with enough water to keep the grass green, then to water much less every other day.  This drives the roots down making the grass more resistant to dry periods.

7.  Ma

Repair water leaks

Repair water leaks as soon as possible.  Interior leaks will not only have a water charge, but a sewer charge as well.  Some leaks may be undetectable.  A leaky pipe that is underground can go undetected if the soil is highly permeable.  To determine if this problem exists, check through the facility to make sure that all water devises are off.  Then check the meter and note the reading.  Check the meter again 1 hour later to determine if water is leaking out of the system.

VII. GARBAGE/RECYCLING

1.  RC

Purchase a trash compactor

For areas such as kitchens where there is a lot of waste generated a trash compactor should be considered.  Most waste haulers base rates on volume and number of hauls per week.  Using a trash compactor will reduce the volume of waste and will allow for fewer pickups per week.

2.  Op

Institute mixed paper recycling

Just about all paper is considered mixed paper unless soiled with food, water, etc.  If the paper is clean, it can be recycled as mixed paper.  Many haulers will not pay for mixed paper, but they won’t charge to haul it away.  This can save tremendously on garbage costs.

3.  Op

Institute white ledger paper recycling

 White ledger paper refers to the white copy paper and letterhead paper that can make up a significant portion of administrative paper loads.  White ledger paper is considered a high quality paper and brings a premium price.  Some recycling haulers will pay over $60 per ton for white ledger paper.

4.  Op

Institute cardboard recycling

Cardboard is a premium paper source and recycling haulers will pay over $10 per ton for removing it.

5.  Op

Institute wood recycling

Look for opportunities to reuse wood at the facilities.  If the wood is clean and dry it may be best to offer it for free fire wood.  If that is not feasible, wood recycling will cost something to haul, however, it is much cheaper to recycle than it is to dispose of it in the landfill.

6.  Op

Institute aluminum can recycling 

Although sometimes messy, aluminum recycling can be profitable.  Market prices vary, however, $0.25 per pound is typical.

7.  Op

Institute composting

Prices for metals vary depending on the metal and the volume to sell.  Price paid for ferrous metals will range from $0 to $20 per ton.  Copper and brass will bring in more.

8.  Op

Institute composting

Food waste from kitchen activities can be composed.  Research this because, if done incorrectly, it will become a stinky mess.  It is best to team with an agricultural program that will work to keep the composting efforts working properly.

Additional Measure
Institute glass recycling even though glass usually does not generate revenue, recycling can reduce garbage expenses.

VIII. ADMINISTRATIVE MEASURES

1.  Op

Stop irrigation water service over the wet season

Water service is charged on a monthly basis including a “base charge” whether water is used or not.  The base charge is determined by the size of the meter service.  For instance, for a six-inch meter the base charge may be $100 per month.  For many areas the wet and dormant season for grass may be 6 or 7 months per year.  For this example, that would mean a $600 to $700 savings per year for just one meter.  If this were done for all the meters at one time the savings could be significant.  Some water providers will charge a shut off and start up fee.  This is usually equal to one month’s savings or less.  Let the water provider know well ahead of time so that they can schedule the shut off or start up.  Know when the meter is read because missing that date by a day or two could cost a full month base charge.

2.  Op

Stop electricity to portables, etc. not in use

Electricity meters may have a base charge depending on the rate schedule.  Base rates can vary from $15 to $100 and up.  There may be opportunities for seasonal shut off or in some case’s permanent shut off.  If a pump, scoreboard, field lighting, etc. is no longer in use make sure to have power shut off permanently.  Check meter billings; in some cases buildings that have been removed may still be receiving a base charge even if there is no service or meter.  Scoreboards are an example of a seasonal shut off.  They may only be used during football season or baseball and the rest of the year they are not in use.  If a portable is no longer in use, yet the district wants to keep it, a seasonal electric shut down may be appropriate.  During the winter months some heat is advisable.

3.  Op

Stop garbage collection during vacations

This applies mostly to schools where there are some extended vacation periods.  There is no need to continue to receive garbage service when no garbage is being generated.  Over the summer months, service could be changed to an “on call” service based on actual need for dumping.

4.  Op

Combine after hour activities to efficient facilities with individual zoning

When after hours activities are scheduled, target use at the most efficient facilities that have the ability to operate individual zones.  This will allow for conditioning of only the space used.  There are a number of HVAC systems that will work well for these, including heat pumps and four pipe fan coil systems.  The proper controls are also needed.  Without the controls, even these systems may not have the ability for single zone operation.  Central air handler based systems are usually not good candidates for efficient single zone operation.
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