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ABSTRACT

Energy management and control systems (EMCS) for the com-
mercial building sector have undergone dramatic changes over the last 

and operators when it comes to managing energy. Their prime focus 

building performance. With a renewed national and international focus 
-

equipment to the much larger picture of providing a useful tool in the 
context of managing a national energy policy.

This article aims to illustrate some of the challenges faced by the 

During the last oil crisis in 19731 and the subsequent energy crisis 

-
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partly for reasons of national security and energy independence from 

2

downward trend as global energy consumption continues to rise3.

efforts to meet these targets could be aided by using building energy 
management systems and associated third party tools such as energy 
dashboards and fault-detection tools.

Figure 1. Crude Oil Prices 2005-2010 
(proj.) and Global Energy Use 1900-
2030 (proj.)
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industry have been set by:

the baseline of the agency’s energy use in 20034. This includes roughly 
3 billion square feet of building area.5

 which sets new targets for equipment 

20308.

rating system for appliances and buildings.9

10

sector.

11 which require 

12 and provide points 
for beating local energy codes by a certain percentage.

Program does not have specific goals expressed in percentage im-

measurable.
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substituted for measurements.
-

performance in some uniform manner which does not introduce 
excessively complicated calculations but provides enough data to 

place to determine whether we are actually meeting the targets that 
have been set.

The author has found that conducting energy studies and project-
ing energy savings using energy modeling is an inherently inaccurate 

for gauging success lies in measuring large numbers of buildings to 
generate statistically meaningful results. This requires some degree of 
automation and thus agreement about what to measure and how to 
measure it.

-
tem would simply sort all building performance within a certain sector 
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the EnergyStar rating system already does.17 The current EnergyStar 

evaluated.18

they shift the average for all other players and continually update stan-
dards to goals that are realistic and improving over time.

Let us examine how well the attainment of energy targets is cur-
rently being measured to see if additional energies should be spent in 
this regard.

How well are we meeting the energy targets set forth in the previ-
ous section?

-
eral Energy Management Program (FEMP) contains annual reports on 
progress19 5

shows data between 2003 and 2006. The question arises as to where 

Figure 2. EnergyStar allows ranking of buildings online.
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executive order 13423.

measures totaling around 10-15 percent of facility use for existing build-

altering a building’s systems.

are being sustained would be recent data. It would not be surprising 

that are unclear.

Figure 3. Federal Energy Management Program—latest annual report
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-

since its focus is on supporting more localized improvement efforts 
with grants. The only reference to studying performance appears to 

20

system that was executed by members of the New Buildings Institute 
(NBI).21

Commercial Buildings Energy Consumption Survey (CBECS)22 by the 
-

lion buildings with about 70 billion sq ft of space.
The results of the study are somewhat less conclusive when one 

considers two factors:

with 2003 data for commercial buildings throughout the US. This 

average
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-
dicted and actual EUI

Source: NBI 2008

Source: NBI 2008
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the report were located in mild weather zones (ASHRAE climate 

actual energy use.

meeting the energy targets set by various agencies is made much more 

MEASURING PROGRESS

What would be required to better measure progress? A near-
-

improve our understanding of just how effective certain efforts are.
There are examples of systems with very similar technical require-

-

comparisons of real estate prices and map them out in colored charts 
to give users an instant understanding of conditions with a national or 

A similar system could be used to map EUIs or agreed-upon met-
rics to show the success of energy savings measures. The underlying 

-
centage of homeowners who purchased between 2005 and 2008 and 
currently have negative equity.

startup company.
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Figure 6. Average real estate prices per state
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use could easily be brought into view and compared to dollars spent 

rebate and incentive programs.
-

ergy database would be what data should be collected for comparison. 

about what metrics should be produced at the building level for col-
lection by (presumably) DOE.

-
tioning Engineers (ASHRAE) currently has efforts underway to provide 

Figure 7. Percent of homeowners buying between 2005 and 2008 with current 
negative equity
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23

24 out for bid in fall 2009

These efforts will help create an understanding about the type of 

systems and third-party tools can play a vital role in this regard; once 

so that the results of energy measurements are updated automatically 
and in real time.

the additional information required to convert this information into 

occupied square foot per year for a building. The utility company 

-
changed on a regular basis with the server of a national database.

hurdles appear relatively small.
The larger issue would appear to be the motivation for a wide 

number of service providers to get together to produce such common 

website10

Ridge National Laboratory report25 on savings based on measures 
implemented in 2002.

If federal and state funding allocations could be improved by 10 

available for such an effort.
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worst-performing buildings.
Implementing improvements in poorly performing facilities could 

potentially be accelerated by the availability of large-scale data. Current 

28 which require life cycle cost analysis and 

could provide a better estimate of savings than energy modeling. With 

investigations and greatly improve the scalability of energy conservation 
measure (ECM) selection and implementation.

scalability of building systems could be improved in a number of other 

Figure 8. Funding results for 2002 State Energy projects
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1. The use of better and more standardized control sequences of op-
eration

9 shows an example user interface from the advanced VAV design 
guide.29 Such user interfaces are required to verify whether complex 

pressure reset is actually a code requirement for many states using the 
International Energy Code (2006 IECC §503.4.2). Programs to support 
such sequences and related interfaces could be provided as integral 
library components within EMCS platforms. An ASHRAE research 

standardized control sequences.30

2. More uniform approaches to storing test data. Commissioning a 
building requires a number of steps that recur on almost every project 
and yet have found little standardized support tools within EMCS 

functional testing. The results of these tests could be stored directly 

handwritten report from the installing contractor does not have to be 

-

the site. Providing somewhat uniform approaches to storing test data 
for approval could greatly speed up commissioning and debugging 

3. Trend reviews
-

ducted. This involves collecting large volumes of data from the EMCS 
and analyzing these data—typically in third-party tools. Creating a 
common data format for exporting EMCS data from all platforms 

and accompanying actual performance assessments. There are ef-
forts ongoing within ASHRAE to introduce such a data standard into 
BACnet.31
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Figure 9. User interface to verify operation of complex but code-mandated control sequence



21

4. Fault detection and diagnostics (FDD). There are ongoing efforts 

could be transmitted to a real-time database so that the most common 

STANDARDS ENFORCEMENT

The technical requirements of improving individual building per-
formance and the setting of equipment and performance standards are 

the real world.

Two examples illustrate this point:

building metrics for energy 
assessment for the last ten 

a building labeling system32

Producing such certificates 
has become mandatory.

of buildings with online 
information is astonishingly 
small—the public energy 
performance labeling website35

contains listings of roughly 20 
buildings.

2. California has stringent energy 
36 described 
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test forms were included that provide pre-formatted documents 

components such as economizers more uniform and easy to execute. 

contractors are unaware that such forms exist. When included on the 

meaningless.

The allocation of funding for enforcement by local authorities 
having jurisdiction (AHJ) thus appears as important as any of the other 

devising any strategy aimed at improving energy performance on a 
large scale.

CONCLUSIONS

To meet the challenge of improving our national building energy 

-
ployed for identifying and implementing energy improvements are not 

data on a national scale in real time. These data could then be used to 
-

time frame than current methods allow.
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Figure 10. California Energy Code Equipment Test Form
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