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20 Minute Snapshot 

Buildings and Energy

• Energy is Becoming Costly

• Building Function and Business Type

• Energy Use Categories

• Environmental Factors

• Useful Literature

• OTA Fact Sheet

• Energy Predictions and Software







Dec. 2007  Mass. Average  =  14.6 cents (all sectors) ; 13.2 cents (industrial)  
EIA report 3-13-08







Facility Energy Flow Diagram
(waste heat and emissions not shown)
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EIA  National Energy Surveys Show Wide 

Variation in a Facility’s Proportionate Use  By 

Business, Function, Region, Site factors, etc





1. Capture waste heat

2. Supply air to equipment  
directly from outside 

3. Reduce infiltration and 
increase insulation

4. Add economizers to A/C 
system (except when humid)

5. Identify and correct unwanted 
drafts through building

6. Use ceiling fans
where appropriate

7. Separate / isolate adjacent 
rooms , if at different climates

8. Insulate heating and cooling 
ducts when economical

9. Use automatic and/or 
programmable controls 

10.Shade east / west windows of 
building in summer and                     
expose south windows (winter

11.Set thermostats cooler in 
winter and warmer in summer

HVAC (Heating, Ventilating, and Air Conditioning)







600 pages   c. 2001 ASME
Introduction to Energy Management
Basic Scientific Principles
Economics for Energy Management
Combustion Systems and Boilers
Steam Systems
Hydronic and Pumping Systems
Chillers and Chilled Water Systems
Cooling Towers and Fluid Coolers
Air Distribution and HVAC Systems
Electrical and Lighting Systems
Compressed Air Systems
Refrigeration Systems
Heat Recovery and Waste Heat Mgt
Thermal Energy Storage Systems
Energy Mgt and Control Systems



Building Energy:  345 Software Tools

http://www.eere.energy.gov/buildings/tools_directory/

• Whole Building Analysis
– Energy Simulation
– Load Calculation
– Renewable Energy
– Retrofit Analysis
– Sustainability / Green Buildings

• Codes & Standards

• Materials, Components, Equipment, & Systems
– Envelope Systems
– HVAC Equipment and Systems
– Lighting Systems

• Other Applications
– Energy Economics, Atmospheric Pollution, Indoor Air, Training, 

Ventilation / Airflow, Multibuilding Facilities, Utility Evaluation, 
Solar/Climate Analysis, Water Conservation, Validation Tools, 
Misc. 



from  EnergyPlus  Training
by NREL / DOE and

GARD Analytics / Univ of Illinois









eQUEST  from doe.gov

Whole Building Integrated Energy Design

Input: Building Site Info and Weather
Building Shell, Structure, Materials, Shades
Building Operations and Scheduling
Internal Loads
HVAC Equipment and Performance
Utility Rates
Economic Parameters



http://www.sbicouncil.org/store/e10.php

• ENERGY-10™ calculates integrated energy performance and is 
best suited to buildings with one or two thermal zones. The interface 
is simple, the analysis thorough, and the results accurate and quick. 
Building types that are most frequently simulated using this software 
include retail and office buildings, warehouses, schools, restaurants, 
residences, lodging facilities, and more.



Verification of Energy-10  Simulations
Thesis by Justin Ng Hsing Aik, NCSU  2005







Proposed Measures (School)

• Upgrade Heat Pumps No

• Install Economizer on Heat Pumps No

• Upgrade T-12 Fluorescents Yes

• Insulate Building Envelope No

• Setback Temp.       April-October Yes

• Timer Fan / Heat Pumps - Winter Yes

• Increase Ventilation (15 cfm/person)   Req

• Move Computer from Return Air Duct Yes



(170 pages)
http://www.energystar.gov/index.cfm?c=
business.bus_upgrade_manual

Introduction           
Business Analysis
Financing
Recommissioning
Tune-up all systems:  

Lighting & Supplemental Loads
Building Envelope
Controls
Testing, Adjusting, Balancing
Heat Exchange Equipment
Heating and Cooling System

Lighting
Supplemental Load Reductions
Fan System Upgrades
Heating & Cooling System Upgrades





Color Temperature of Various Light Sources
From Energystar  Building Upgrade Manual



Lamp Characteristics
From Energystar Building Upgrade Manual







Wulfinghoff’s  Energy Manual  
Contents 1500 pages

Boiler Plant 12 topics 200 pages
Chiller Plant 12 topics 200 pages
Service Water Systems 3 topics 100 pages
Air Handling Systems,    9 topics 200 pages
Room Conditioning Units & 

Self-Contained HVAC Equipment - 100 pages
Building Air Leakage - 70 pages
Building Insulation - 30 pages
Control and Use of Sunlight - 100 pages
Artificial Lighting - 150 pages
Independent Energy-Using Components – 40 pages

Reference Notes - 160 pages
Energy Mgt Tools
Energy Sources
Mechanical Equipment
Building Envelope 
Lighting



How  Can  OTA  Help  You ?

Jim  Cain,  environmental Engineer

James.Cain@state.ma.us

(617) 626-1081

Office of Technical Assistance and Technology

Executive Office of Energy and Environmental Affairs

100 Cambridge Street, Suite 900

Boston, MA  02114

www.mass.gov/envir/ota


