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I.
Overview, Purpose & Goals

A.  General

The consumption (purchase) of energy (utilities) for the purposes of maintaining functional and comfortable indoor environments is the single greatest expense incurred by the university after salaries and financial aid.  As such, it is in the university’s interest to aggressively manage the consumption of utilities that are devoted to maintaining indoor comfort, including heat and light, and those systems that produce them.

B.  Purpose

The purpose of this policy is to direct and support the efforts of the Physical Plant and other departments of the university to reduce the consumption of utilities by improving the efficiency of systems that consume them; avoid additional costs by establishing objective limits in the operations of systems during periods of high consumption and define objective factors that are to be accepted as producing environmental conditions indoors that most occupants perceive as comfortable within a range of costs that the university defines as being reasonable, and use those factors as standards for measuring levels of comfort throughout the year.

C.  Goals

The goals of this policy are:

1. Reduce the university’s rate of increase in consumption and exposure to seasonal peaks in utility consumption, which establish fees over and above those directly related to consumption for utilities purchased throughout the year.

2. Define standards for a predictable indoor environment within each building.

II.
Specific Actions & Policies


A.  Goal Number 1 - Reduce the university’s rate of increase in consumption and exposure to seasonal peaks in utility consumption, which establish fees over and above those directly related to consumption for utilities purchased throughout the year.

1.  Discussion

A.  Electricity

The university is charged for electricity based on two individual components – Consumption as measured in kilowatt-hours (kWh) and demand (the rate at which we consume kWh) as measured in kilowatts.  For every kWh the university consumes, the university pays 5.4 cents; for every 30 minutes of additional kilowatt of demand, the university pays $5.42 for each of the 12 months following the month that the peak was established, or approximately $65.  For the fiscal year ending 2002, the university consumed 21.282 million kWh; the highest demand, (4,000 kW or 4 megawatts) was recorded in September.

The university’s cost for electricity will change by $65,054 for each 1,000 kWh and 1,000 kW change in the amount of electricity we consume.  1,000 kWh represents .0047% of kWh consumed in 2002, and 1,000 kW represents .03% of the university’s electrical demand in 2002.

The vast majority of electricity consumed on campus is that used to generate (or control) heat, hot water and air conditioning.  The second largest consumption of electricity on campus is that devoted to create light.  Though contributing to the electrical costs incurred by the university, electricity consumed for all other reasons, except waste, is insignificant in comparison.

2.  Objectives

To reduce and avoid the increase in seasonal energy consumption peaks the Physical Plant shall:

· Identify major centers of electrical consumption and demand (load centers) through the introduction of metering.

· Establish base-line profiles of electrical load centers with metering.

· Identify primary purposes of consumption within load centers.

· Identify opportunities to reduce electrical consumption and avoid demand expenses within load centers to include:

a.  Automatic load shedding during times of high demand.

b.  Replacement of energy non-efficient systems, including pneumatic HVAC controls.

c.  Installation of occupancy sensors that turn off lighting when spaces are vacant

3.  Load Shedding

Where the university is able to control HVAC systems remotely, it shall be the policy of the university to interrupt (load shed) cooling in spaces that are frequently vacant for extended periods when measured electrical levels exceed established thresholds.  The thresholds for electrical consumption, as measured at the Vine Street Sub-station, shall be determined yearly based on the previous year’s peak electrical demand, as follows:

a.  Stage 1 Load Shed – 90%f previous years peak demand, (3.6 Megawatts in 2001)

1.
Automatic interruption of cooling in the following types of spaces:



Dormitory lounges





Conference rooms



Common spaces in food service areas



Locker and shower rooms




Gym spaces/practice areas

2.
Automatic reduction in lighting in hallways and stairways.
b.  Stage 2 Load Shed - 95% of previous years peak demand, (3.8 Megawatts in 2001) – Interruption of cooling in private offices in addition to those listed for a stage 1 load shed and cessation of cooling in Clark Hall.

c.  Stage 3 Load Shed -100% of previous years peak demand, (4.0 Megawatts in 2001)  – 2◦ rise in temperature of chilled water supplied by the CPP; confirmation that in buildings listed in II, B, 3, a are set at maximum temperatures, and all those actions listed for stage 1, and 2 load shed.

B.  Goal Number 2 - Define standards for a predictable indoor environment within each building.

1.  Heating & Cooling

The generation of heat and hot water, and the generation of air conditioning (removal of heat) is the greatest consumer of utilities on campus.  To increase the temperature of the Science Center 1 degree F, for example, would consume approximately 153 pounds of steam and cost $1,100; to reduce its temperature in the summer would consume approximately 131 kW of electrical demand at a cost of $8,500.00.  Controlling indoor temperatures therefore, would have a huge impact on total utility expenses.

Physical Plant staff are responsible for maintaining indoor temperatures in all buildings.  Whether they do so directly, or through a computer they cannot be expected to mandate that rooms are maintained within a given range unless they are provided objective standards to enforce.  

A person’s perception of comfort is a complex process that combines both objective and subjective elements with individual preferences and physiological conditions.  As such, it is impossible to define a range of temperature conditions that all people will accept as being comfortable.  The university’s ability to provide indoor environments that are perceived as being comfortable by all people is further limited by the mechanical systems servicing each individual building and the fact that utility costs increase substantially as the indoor environment is conditioned to levels exceeding a difference of 20○ from that outdoors during summer months and 50○ during winter months.

As such, it is recognized that within the ranges of indoor environments this policy recognizes as being acceptable, there will be individuals that are dissatisfied.

2.  Reference Standards

The American Society of Heating, Refrigeration and Air-Conditioning Engineers, (ASHRAE) has published its standard 55-1992 – Thermal Environmental Conditions for Human Occupancy, which is the basis for the comfort standards in this policy.

3.  University Heating & Cooling Standards

The university’s ability to produce an indoor environment that is perceived to be comfortable varies by building.  As such, the level of comfort and range of factors that affect an individual’s perception of comfort will vary directly with the type of mechanical system servicing that building as a whole, or the space within it specifically.

Where buildings are serviced by central HVAC systems that can provide and maintain both temperature and humidity to finite levels, the range of comfort provided will be greater than in buildings with less substantial heating and cooling systems so, different standards are necessary based on each buildings mechanical system.

A.  Buildings with central heat and air conditioning systems:

1.  Buildings with humidity control:

 
(Fisk Hall; Olin Library)

Summer Conditions:

Minimum
Maximum



Temperature

76○

82○



Relative Humidity
40%

60%

Winter Conditions: 

Minimum
Maximum


Temperature

69○

73○

Relative Humidity
30%

50%

2.  Buildings without humidity control:

(CFA; Clark Hall; Freeman Athletic Center; Hall Atwater; 92 Theater; Memorial Chapel; The Link; Mocon; North College; PAC; The Science Center; South College; 247 Pine; 253 Pine; 255 Pine; 95 Pearl; 208 High; 318 High; 327 High; 70 Wyllys, 301 Washington Terrance; 307 Washington Terrace.)

Summer Conditions:

Minimum
Maximum




Temperature

74○

78○



Relative Humidity
N/A

65%

Winter Conditions: 

Minimum
Maximum




Temperature

70○

74○



Relative Humidity
N/A

N/A

B.  Buildings with central heat systems and window mounted A/C units

Summer Conditions:

Minimum
Maximum




Temperature

74○

78○

Relative Humidity
N/A

N/A

Winter Conditions: 

Minimum
Maximum



Temperature

69○

73○



Relative Humidity
N/A

N/A

Note:
All temperatures referenced above relate to periods during which the space is occupied.  Space temperatures may exceed extremes during unoccupied periods.

4.  Lighting

Lighting is the second largest source of energy consumption on campus.  In addition to consuming electricity, lighting generates a significant amount of heat, which must then be removed from the building during the summer months.  Incandescent lighting is both the least efficient in terms of electricity used to produce a watt of light, and generates the most heat per watt of light emitted.  For example, a standard 60 watt light bulb consumes 60 watts of electricity and generates 60 watts of heat whereas, a the same amount of light and 1/3 the heat is produced by a 14 watt compact florescent lamp that consumes only 14 watts of electricity.

5.  Practices for controlling lighting

It shall be the policy of the university to:

a.  Install means to automatically turn off lighting in spaces when those spaces are vacant wherever it is cost effective to do so.

b.  Replace incandescent lighting with compact florescent lighting wherever practical to do so.  As the appearance of florescent lamps does vary from that emitted by incandescent bulbs, only florescent lamps with a color-rendering index (CRI) of 80 or above will be used.

III.
Funding

A. Discussion

To be effective, the university recognizes that it will incur costs for implementing the actions needed to achieve the goals of this policy in a systematic and predictable way.  Furthermore, the university recognizes that:

· The goals of this policy cannot be achieved in a systematic and predictable way by assuming these costs are to be borne by existing budgets devoted to the maintenance and operation of facilities now in place.

· The goals of this policy cannot be achieved in a systematic and predictable way by assuming these costs are to be borne by existing programs, (i.e. Major Maintenance) devoted to renovate them over a period of years.

Therefore, it is the policy of the university to fund the actions needed to achieve the purpose and goals of this policy.  Funding for these actions is to be realized by directing moneys received from Utility Companies in the form of rebates issued by them for actions taken on the part of the university to:

1.  Construct new buildings using energy efficient materials and systems.

2.  Introduce, through renovation or upgrade improvements in the energy efficiency of buildings and systems regardless of the source of funds used to generate those energy reductions.

To fund energy conservation programs, the university will direct the first $60,000 of rebates received from utilities on a fiscal year basis for work performed as part of the construction of a new building or comprehensive renovation of an existing building, and all rebates received in response of an energy conservation project.  This money will be used for to undertake the following types of energy conservation measures:


a.  Installation of primary and secondary electrical metering


b.  Expansion of DDC Controls to allow for:


1.  Load shedding.


2.  Replacement of pneumatic valves with electronic valves.

3.  Removal of air compressors.

4.  Removal of compressed air dryers.



5.  Installation of non-pneumatic setback thermostats.


c.  Relamping

d.  Installation of occupancy sensors to allow for automatic light control.

e.  Replacement of high consumption exit lights.
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