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BUILDING PHYSICAL DESCRIPTION 

Square Footage: 2600 ft
2 

Number of Floors:  2 

Type of Roof:  Metal, pitched 

Foundation Type: Uninsulated dirt basement 

Siding Type: Wooden siding 

  

BUILDING USE DESCRIPTION 

Constable Hall was built in 1891.  The farm house has been used by the college for various purposes since its founding.  It currently houses a number of 

administrative offices including Institutional Advancement, Sustainability, Mail Services, and Public Safety.   

 

ENERGY USE SUMMARY 

The building’s administrative function and year-round use means that its operating costs for electricity are almost equal to that for heating.  There are significant 

energy savings to be found from a rationalization of the building’s usage and space allocation, as well as from simple air sealing measures.  However, the 

building’s greatest energy challenge is the basement.  The building’s original dirt-floor basement contributes to poor energy performance, indoor air quality, and 

occupant well-being.  The basement must be excavated, insulated, and sealed in order to prevent further moisture damage to the building and protect human 

health.  This measure will surely also extend the lives of the phone and data network hub located in the basement.   
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The energy use in the Constable Halls may be broken down as follows:  

 

End Energy Use Energy Use in Units (2009) Total BTUs (2009) 2009 Operating Costs 

Lighting 2,916 kWh 9,948,573 $ 262 

Non-Lighting Electrical Use 24,420 kWh 83,320,972 $ 2,197.80 

 

Heating and Hot Water 1,050 Gallons Oil 145,991,700 $2646.76 

  

The builidng’s draw for computers and other office functions is not surprising given its use as an administrative building.  However, it is surprising that seasonal 

cooling represents such a large use since the cooling season is so short at Unity.  Recommendations for how to reduce both office energy and cooling energy may 

be found below.   
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PROPOSED ENERGY CONSERVATION MEASURES 

HEATING: BUILDING ENVELOPE  

ECM 1: Reduce Air Leakage 

Air leakage is the building’s largest source of heat loss.  The sources of air 

leakage in the building are plumbing and utility penetrations, window 

frames, chimney penetration, and doors.  The window frames should be 

resealed with caulk and paint.   

- Utility penetrations must be sealed.  This is especially true between the first 

floor and basement, where the phone cables and other data services are 

located.   

- Exterior doors do not sit tight, especially the front door.  All doors must be 

weather-stripped.  Furthermore, this 2,000 sq. ft. building has six doors 

between the interior and exterior.  The building layout should be revisited to 

remove redundant entrances and exits, especially between the exterior and the 

second floor, as well as exterior and mail room.    This would significantly 

reduce the building’s heating load. 

- Window performance is adequate however there is significant air leakage 

around the window frames.  In many cases building settling has meant that 

the window frames have separated from the wall.  These gaps should be 

caulked and painted. 

- The attic hatch and doors between office spaces and eaves should be weather 

stripped and sealed.   

- There is significant air leakage around the chimney.  The chimney chase should be sealed. 

- The rim joist should be foamed to reduce air leakage between basement and first floor. 
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 ECM 2: Replace exterior doors 

Thermal images reveal significant heat loss through all of the doors.  A conversation 

with building users will be important to determine if the current configuration of large 

windows placed in the doors is necessary for safety.  If not, these doors should be 

replaced with fully-insulated models without windows.  Furthermore, building code 

and building use should be reviewed to determine if any of the six entrances to the 

building can be eliminated.   

ECM 3: Excavate, Fill, and Insulate Basement 

In addition to improving building performance, reducing heat loss, improving indoor air quality, this measure will also mitigate the heat loss between the gun 

room, basement access stairwell, and second-floor stairwell at the rear of the building.  Currently this large, uninsulated basement access point is sandwiched 

between two conditioned spaces.   
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ECM 4:  Eliminate water intrusion around chimney.   

Remove attic and wall insulation that has been compromised.  This measure should be undertaken immediately to prevent further damage to the building and to 

protect occupant well-being and productivity.   

       

 

 

 

 

 

 

 

 

 

 

HEATING: HVAC SYSTEM 

The current boiler circulation pumps in place are among the best and most efficient available.   

ECM 5: Install Outdoor Temperature Reset Control 
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This will schedule heating water temperature according to the outside air temperature and reduce heating costs during the “shoulder months”. 

ECM 6:  Install Programmable Thermostats for the Buildings Zones 

INDOOR AIR QUALITY 

ECM 8:  Install Whole Building Ventilation system  

Fresh air, especially in the winter enters only through leaks in the building, and primarily through the basement. The first floor often smells “funny” during wet 

periods.   A whole building ventilation system, in particular a heat-recovery ventilation system, would ensure a steady-supply of fresh air.  The heat-recovery 

feature would have the double energy saving feature of pre-heating intake air as well as reducing the building’s pull of cold air from the basement.   

HOT WATER HEATING 

ECM 9:  Install On-demand system under sink 

Hot water for the bathroom is heated by boiler.  While this configuration works well in the winter, it is inefficient during shoulder and summer months when 

there is little to no need for heat.  Furthermore there is little demand for domestic hot water outside of hand washing and this demand would be best met by an 

on-demand system. 

ECM 10: Aerator 

An aerator should be installed on the upstairs bathroom faucet.   

ELECTRICITY:  LIGHTING 

ECM 11:  Replace exterior lighting with high-efficiency bulbs 

Currently the exterior is lit by high-pressure sodium flood lights.  Although moderately efficient, they could be replaced by better-performing fixtures that would 

also light more effectively.  The current model lights up and out as much as down, leading to significant “light pollution”.  The current fixtures are unfriendly to 

star-gazers and nocturnal creatures. 

ELECTRICITY: NON-LIGHTING ELECTRICAL LOAD 
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ECM 12: Reconfigure upstairs common space 

Sustainability, Communications, and Institutional Advancement work study student stations should be combined into one space, to reduce the need for multiple 

desks with multiple computers tucked into every office.  This common space could also have one large, efficient laser printer networked to every computer.   

In this scenario, four computers and two printers would be redundant and could be used elsewhere.   

 

 

ECM 13: Evaluate need for Photocopier 

Although the building’s printers are often in use, the photocopier is little used.  A building-wide staff meeting should be held to determine total use.  Since 

building occupants are frequently traveling to the North Coop for meetings and conversations with other administrative staff, it is likely that the North Coop 

photocopier could meet Institutional Advancement, Communication, Public Safety, and Sustainability needs.   

ECM 14:  Turn-on, Turn-off 

Although the building accommodates only 10 full-time staff members, the rear wing is used 24 hours a day by the public safety team, and the main offices are 

used nearly that much.  Because the building’s six points-of-entry and four administrative departments, the bubbler, photocopier, printers, and other items are left 

on or in sleep mode.  However, Jesse Pyles is most frequently the first person in the building in the morning, and Mark Tardiff the last to leave.  A building 

meeting should be held to determine if Jesse and Mark are willing to serve as energy captains and turn on and turn off as part of their arrival and departure 

routines. 

ECM 15:  Staff Kitchenette 

Building users rarely take advantage of the microwave and refrigerators in the building.  As the idea of a staff kitchenette in the North Coop is explored (see 

Coop chapter), building users should be polled as to their willingness to remove these appliances from Constable Hall.   

ECM 16:  Air Conditioning 
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The building’s cooling needs are inefficiently met by six window units, in part because each office occupant is able to determine if how he or she would like to 

be cooled, resulting in office doors being shut and each office with its own unit.  Since the vast majority of the building’s users choose air conditioning, all office 

doors should remain open and all spaces in the building should be cooled.  This could be met by two fewer air conditioners, at the very least.   

Investing in a whole-building cooling system seems unnecessary given the area’s short cooling season.   

 

 

 

 

 

Building 

ECM 

No. ECM Type 

Energy Conservation 

Measure Description and Comments 

Estimated Annual 

Energy Savings (2009 

Energy Costs) 

Estimated Cost 

for 

Implementation 

Simple Payback (FY 

2009 Energy Costs) 

Constable 1 

Heating: Building 

Envelope Reduce Air Leakage Reduction from an estimated .5 ACH to .4 ACH $ 187.95 $ 812.70 4.3 

Constable 2 

Heating: Building 

Envelope 

Replace Exterior 

Doors 

 

$ 129.85 $ 2,257.20 17.4 

Constable 3 

Heating: Building 

Envelope 

Excavate, Fill, and 

Insulate Basement 

 

$645 $5200 8 

Constable 4 

Heating: Building 

Envelope 

Eliminate water 
intrusion around 

chimney. 

Although the moisture damage and air leakage 

resulting from this water intrusion has led to heat loss, 
it's difficult to estimate energy savings from this 

measure. 

   

Constable 5 

Heating: HVAC 

System 

Install Outdoor 
Temperature Reset 

Control 

Tekmar Brand.  Prices according to manufacturer data.  

Industry documented efficiency gains range from 10-
25%.  Cost savings are based on a 10% reduction in oil 

use. $264.60 $799 3.0 
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Building 

ECM 

No. ECM Type 

Energy Conservation 

Measure Description and Comments 

Estimated Annual 

Energy Savings (2009 

Energy Costs) 

Estimated Cost 

for 

Implementation 

Simple Payback (FY 

2009 Energy Costs) 

Constable 6 
Heating: HVAC 
System 

Programmable 
Thermostats 

 

$131 $846 6.5 

Constable 7 Indoor Air Quality 

Whole-building 

ventilation system with 
HRV 

Difficult to estimate energy savings, but significant 
increase in occupant comfort and safety. 

 

$4000 

 

Constable 6 Hot Water Heating 

Install on-demand 

system under sink Average Retail Price $107.35 $1,295.00 12.1 

Constable 7 Hot Water Heating Install aerator Average Retail Price $17.89 $1 Immediate 

Constable 8 

Electricity: 

Lighting 

Replace exterior 

lighting with high-

efficiency bulbs 

Although this project doesn't have a great payback, it is 

an important project considering Unity's environmental 
commitment and strongly reinforces the lessons in the 

school's Wildlife and Environmental Management 

Programs. $ 89.82 $1,344.00 15.0 

Constable 9 

Electricity: Non-

lighting electrical 
load 

Reconfigure upstairs 
common space 

Cost savings based on removing four computers and 
two printers. $200 

 

Immediate 

Constable 10 

Electricity: Non-

lighting electrical 

load 

Evaluate need for 

Photocopier 

Cost savings based on removing photocopier and 

model's sleep settings from manufacturer spec. sheet. $300 
 

Immediate 

Constable 11 

Electricity: Non-

lighting electrical 
load Turn-on, Turn-off 

Cost savings based on the energy savings between 

sleep and off for printers, copier, microwave, and 
bubbler. $ 215.40 

 

Immediate 

Constable 12 

Electricity: Non-

lighting electrical 
load Staff Kitchenette 

Cost savings based on removing two refrigerators and 
one microwave. $75 

 

Immediate 

Constable 13 

Electricity: Non-

lighting electrical 

load Air Conditioning 

Cost savings based on removing two window air 

conditioning units. $216 

 

Immediate 

 


