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BUILDING PHYSICAL DESCRIPTION 

Square Footage: 7,050 ft
2 

Number of Floors:  1 

Type of Roof:  Asphalt, pitched 

Foundation Type: Uninsulated Slab 

Siding Type: Wooden siding 

BUILDING USE DESCRIPTION 

The Cottages are small residential units.  The six buildings house 24 students total.   

ENERGY USE SUMMARY 

Per sq. ft, the cottages are among the highest energy consumers on campus.   

The average energy use in the Cottages may be broken down as follows: 

 

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

Lighting 
417 kWh 1,423,104 BTU $37.54 

Non-Lighting Electrical Use 
1,225 kWh 4,179,700 BTU $110.25 

Student Electricity Use 1,993 kWh 6,801,208 BTU 
$179.40 

Heating and Hot Water 
626 Gallons Oil 87,052,085 BTU $1,578 
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Within each cottage, heating oil use varies significantly year to year but electricity use is more consistent.  Heating gallons used for each cottage for the past five 

years is charted below by way of illustration.   Although some variability can be explained by “cold years” and these trends are easily read on the chart below – 

the inconsistency cannot be explained by weather alone.  The changeable heating oil demand year to year demonstrates that a significant portion of use (and 

costs) is dependent on occupant behavior and comfort levels.  Room-by-room temperature zones and boiler controls will be an important way to reduce heating 

costs. 
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The average energy consumption within Cottages B through F breaks down as follows: 

 

The average energy consumption for Cottage A, the larger cottage with a laundry facility, has a slightly different energy use profile. 

Heating Oil

Non-lighting Unity-

owned electric users 

like Refrigerator
Non-lighting student 

owned electric users 

like computers
Unity-owned lighting

Student-supplied 

lighting
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Cottage A
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Heating Oil

Unity Provided 

Appliances
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appliances

Unity Lighting

Student-provided 

lighting
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Electricity
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ENERGY CONSERVATION MEASURES 

HEATING: BUILDING ENVELOPE  

ECM 1: Replace Front Door 

There is a significant amount heat loss through the front door.   

     

ECM 2:  Add a Storm-door/Breezeway 

The front door also results in heat loss because it opens directly on to living spaces and draws heated air out of the door with every opening.  Four residents with 

different schedules result in traffic in and out of the front door around the clock.  Preventing such a disruption of the conditioned space would greatly reduce 

energy use and would promote occupant comfort. 

 The front door is set back from the front face of the building by several feet.  Although adding a storm door across the front face of the building would not result 

in a sizeable breezeway or mudroom, it would create a buffer between inside and outside.  There is enough space for a storm door to open out and the front door 

to open in.    
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ECM 3: Reduce Air Leakage 

A building air tightness evaluation (undertaken by the Sustainable Building and Technology Lab) revealed a 

number of simple air-sealing opportunities within the cottage.  The lab discovered the following sealing 

opportunities: 

The window frames need to be sealed with caulk and paint. Further air sealing would be achieved by removing the 

window frames and foaming the wall cavity, before replacing and sealing.  Thermal images reveal that there is 

significant heat loss around windows.  

Utility penetrations must be sealed and insulated.  Weather-stripping must be applied around the front door.  In 

addition, the attic hatch must be weather-stripped.   

 

 

ECM 4: Prevent Further Water Damage 

Visual analysis indicates significant water damage to the front face (south face) of all of the cottages.  Thermal images reveal significant heat loss through the 

sills, indicating further water damage.  This water damage has reduced the building’s energy performance.  It has also compromised indoor environmental 

quality.  All energy conservation measures and occupant health require better managing water around the cottages.   

In the short term, the exterior perimeter of the slabs should be excavated, filled with gravel and drainage pipes should 

be installed to direct water around the south face of the buildings.    

A long term approach such include creating a drainage map of the slope to better understand sources of runoff.  The 

pathways and parking lots around the cottages are notoriously muddy.  A landscape plan should evaluate whether 

permeable paving would result in better managed water in the area as well as less mud and dirt brought into the living 

spaces themselves.   
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ECM 5:  Install Attic Insulation 

Although thermal images indicate that there is less heat loss through the roof than through the slab or walls, 

further energy savings are possible through added attic insulation.   

 

ECM 6:  Increase Thermal Performance of Walls  

Heat loss through the cottage walls will remain significant until better insulated.  Remove shingles and replace 

water-damaged insulation.  Reinstall shingles after adding rigid foam insulation to the sheathing.   

 

HEATING: HVAC SYSTEM 

 

ECM 7: Install Outdoor Temperature Reset Control 

ECM 8: Create separate temperature zones for each bedroom  

Energy use in all of the cottages varies from year to year depending on occupant comfort.  Installing separate 

temperature zones will reduce waste and increase occupant comfort.   

Note: Boiler Efficiency 

The boiler in Cottage F was replaced in 2004, the boilers in the five other cottages date from 1995.  Although heating oil use is also variable in Cottage F, it has 

achieved better energy performance since the retrofit.  Boilers installed after 1992 meet a minimum efficiency standard and significant energy performance 

would not be achieved by retrofitting the boilers before their useful life-expectancy. 
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HOT WATER HEATING 

ECM 9: Separate Domestic Hot Water Heating from Boiler Functions 

Hot water is heated by the same boiler heating each cottage.  While this set-up works well in the winter, it is inefficient during shoulder and summer months 

when the cottage is occupied but there is little to no need for heat.  The call for domestic hot water could be met by a solar-thermal system (Option A) or an on-

demand system (Option B).    

Simple hot-water conservation measures, like low-flow shower heads and pipe insulation, have already been implemented.   

ELECTRICITY:  UNITY-PROVIDED APPLIANCES and LIGHTING 

ECM 10:  Replace current refrigerator with a more energy efficient model 

ECM 11:  Replace exterior lighting with high-efficiency bulbs 

ELECTRICITY:  STUDENT-OWNED APPLIANCES and LIGHTING 

ECM 12:  Provide high-efficiency task-lighting or provide CFLs to students 

Cottage residents have added floor and desk-lamps in each room for additional lighting.  This additional lighting is necessary since the overhead T-8 bulbs 

installed in the ceiling have a poor quality of light, especially for computer work.  Additional lighting is inevitable.  The college should either invest in task-

lighting for students, supplied with high-efficiency bulbs, or provide bulbs for students to use in their own lamps.   

ECM 13:  Provide students with smart-strips 

Student-owned appliances increase the building’s energy use by at least 5%.   But in the absence of significant computer labs on campus, it’s unreasonable to 

assume students won’t have their own printers and computers.  It is possible, however, to better manage this plug-load by having students plug cell-phone 

chargers, computers, printers, and other appliances into a smart-strip.  Smart-strips are specially designed to allow some appliances to remain on or in sleep-mode 

(such as a laptop) when the others are turned off.   
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Building 
ECM 

No. 
ECM Type 

Energy 

Conservation 

Measure 

Description and 

Comments 
Quantity 

Estimated Annual Energy Savings 

(2009 Energy Costs) 

Estimated Cost for 

Implementation 

Simple Payback (FY 

2009 Energy Costs) 

Cottages 1 

Heating: 

Building 

Envelope 

Replace Front 
Door 

 6 (A-F) $284 $1,638 5.8 

Cottages 2 

Heating: 

Building 

Envelope 

Add a Storm-
door/Breezeway 

 6 (A-F) $319 $1,809 5.7 

Cottages 3 
Heating: 
Building 

Envelope 

Reduce Air 

Leakage 
 6 (A-F) $319 $1,0001 3 

Cottages 4 

Heating: 

Building 

Envelope 

Prevent Further 

Water Damage 
 6 (A-F) 

Annual savings are difficult to estimate 

but measure important for reducing heat 

loss and ensuring occupant well-being. 

N/A N/A 

Cottages 5 

Heating: 

Building 
Envelope 

Install Attic 

Insulation 
 6 (A-F) $544 $3,033 5.6 

Cottages 6 
Heating: 
Building 

Envelope 

Increase Thermal 

Performance of 
Walls with the 

installation of 1.5 

rigid insulation 

 6 (A-F) 

$953 

 

$9600 10 

Cottages 7 
Heating: HVAC 

System 

Install Outdoor 

Temperature 
Reset Control 

Industry efficiency 

gains range from 10-

25%; minimum 400 
gallons a year or 

$1,015 annually 

6 (A-F) $1,015 $4,076 4 

Cottages 8 Heating: HVAC 

Create separate 

temperature 

zones for each 
bedroom 

Difficult to quantify.  

Could lead to 

increased heat use 
but would most likely 

result in significant 

savings from greater 
efficiency and 

reduced number of 

open windows during 
winter months. 

24 (A-F) 

Difficult to quantify.  Could lead to 

increased heat use but would most likely 
result in significant savings from greater 

efficiency and reduced number of open 

windows during winter months. 

$6,591 N/A 
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Building 
ECM 

No. 
ECM Type 

Energy 

Conservation 

Measure 

Description and 

Comments 
Quantity 

Estimated Annual Energy Savings 

(2009 Energy Costs) 

Estimated Cost for 

Implementation 

Simple Payback (FY 

2009 Energy Costs) 

Cottages 9 Heating: HVAC 

Boiler 

replacement for 

1995 boilers 

 5 (A-E) $1,323 
$33,575 (includes 

recycling of old unit) 
25.4 

Cottages 10 Hot Water 

Separate 

Domestic Hot 

Water Heating 
from Boiler 

Functions during 

non-heat season: 
Solar Thermal 

System 

 6 (A-F) $1,195 $28,8002 24 

Cottages 11 
Non-lighting 
Electric Use 

Replace current 

refrigerator with 
a more energy 

efficient model 

 6 (A-F) $125 $4685 37 

Cottages 12 
Lighting 

Replace exterior 

lighting with 

high-efficiency 

bulbs 

 6 (A-F) $29 $210  

Cottages 13 

Student-

Electricity Use 

Provide high-

efficiency task-

lighting or 

provide CFLs to 

students 

 6 (A-F) $273 $72  

 14 
 

Provide students 

with smart-strips  

30 (A-F) One 

per student 
and common 

room 

$55 $840 15.3 

 

                                                           
 


