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Five steps
 
to energy
effcient building 
renovation 

M
ichigan State University (MSU) has long been committed to energy conservation,  

environmental stewardship and sustainability.  With 5,200 acres of contiguous 

campus, 2,100 acres developed for the main campus and more than 550 buildings,  

the challenge to maintain and operate the mechanical systems is enormous.  

Anthony Hall, a 317,200-square-foot multi-pur

pose building, will be the frst at MSU to undergo a 


complete upgrade process, setting the blueprint for 


future energy effciency improvements in MSU’s aging 


building portfolio.
  

Anthony Hall also is a showcase project for the De

partment of Energy’s (DOE) Better Buildings Challenge,
  

which supports commercial and industrial building 


owners by providing technical assistance and solutions 


to energy effciency among building facility managers.
  

The program provides a forum for collaboration and 


problem solving in energy effciency.  The Challenge’s 


ultimate goal is to make American commercial and 

industrial buildings at least 20 percent more energy 

effcient by 2020. 

Construction currently taking place in Anthony Hall is step four in its fve-step existing building  

commissioning process.  This process is being carried out in buildings all across the MSU campus.  

Buildings were chosen using a profling system that helped assess where it could save energy and  

how to prioritize projects based on where energy was being used the most.  

The profling system used historical data about the building, including the type and age 

of systems, and energy use per square foot to determine an opportunity rank.  The ranking 

system ultimately helped its engineering experts identify target areas for funding.  

The following steps are being carried out as part of MSU’s existing-building commissioning  

process in an attempt to prioritize candidate facilities, evaluate building information, identify  

Doe’s Better Buildings 
challenge helps MsU 
shows it’s a model 
others can follow 
By Jason Vallance 
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Did you know? 
The expected savings of this project is that approximately 15 percent of square  

footage is laboratory space and uses 40 percent of our energy. Expected annual  

energy savings once implementation is complete is 34 percent with a payback  

period of approximately seven to 10 years. 

energy conservation measures, implement funded opportunities and  
verify continual progress.  Applying this process and many other energy  
conservation techniques across campus will help it meet its Better  
Buildings Challenge goals.
  

Step No. 1 – The frst step was to prioritize where the energy was 
being used the most, and then put the information into MSU’s inte-
grated campus energy model.  This helped verify that the approach 
the commission was taking was consistent with the direction it need-
ed to proceed. It also allowed MSU to determine the costs upfront.  

Step No. 2 –  The second step was gathering and organizing  
building information in a consistent format and creating a sort of  

technical specifcation. Having this “tem
plate” allowed its efforts to be duplicated,  
which is important considering the limited  
size of its department.  

The technical specification also  
allowed bidders to understand what to ex
pect from each project. MSU pulled infor
mation from maintenance and operations,  
and from capital projects – information  
needed by consultants before they could  
start work to give them a better under-
standing of what they were bidding on.   
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As part of the second step, it went into the buildings, educated
  
the occupants on what it was doing and why, and learned more
  
about how it was using the building.
  

Step No. 3 – The third step was an energy audit, which was  
done in two phases. MSU started with the conventional ASHRAE  
Preliminary Energy Assessment,  ASHRAE Level 1 walkthrough  
and ASHRAE Level 2 energy engineering assessment, where  
it discovered high-level capital types of projects with energy  
conservation measures before it began with the more in-depth  
retro-commissioning process.  

MSU then moved into phase two of step three, which was a  
more conventional approach to retro-commissioning. It involved ac-

tivities such as vibration analysis of rotating  
equipment, steam trap testing, compressed  
air leakage testing, testing/adjusting/ 
balancing (TAB) of chilled water systems,  
airside TAB survey and re-calibration of  
sensors and controllers.  

It also performed control checks on each  
major system and did comparisons of test and  
balance data to gauge what was happening  
in terms of control systems while fnding  
nuances that needed to be addressed.  

From these activities, the organized  
data and observations into a report,  
classifying its findings into four catego
ries: low-cost/no-cost (anything under  
$1,000 and a seven-year simple payback),  
maintenance and repair (M&R), energy  
conservation measures (ECMs) and facility  
improvement measures (FIMs).  

M&R items consisted of anything ex
isting and in disrepair while ECMs and FIMs 
were new opportunities for energy effciency,  
enhanced operations and maintenance, re
liability or life safety.  The main distinction is 
that ECMs can be directly quantifed in terms 
of energy avoided while FIMs typically cannot 
(or have very long paybacks). FIMs might 
include window replacements, operations 
and maintenance accessibility, programma
ble vibration sensors on a cooling tower or 
freeze protection on an air-handling unit coil. 

Buildings were chosen  
using a profling system that  
helped us assess where it  

could save energy and how  
to prioritize projects based  

on where energy was  
being used the most. 
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Step No. 4 – The fourth step is the current implementation phase. 

Here, all approved low-cost/no-cost, M&R, ECMs and FIMs are being im

plemented via MSU’s Infrastructure Planning and Facilities Maintenance 

Services department or through the capital project process managed 

by the Infrastructure Planning and Facilities Engineering, and Architec

tural Services department. Maintenance Services and Engineering, and 

Architectural Services are working together to collectively implement the 

approved fndings from the above-described process steps. 

From that point, MSU moved into the validation stage, where 

it will validate the fnal report in terms of those four steps. It has a 

separate team called Energy Systems Alterations and Improvements 

that guides us to low-cost/no-cost and M&R items. 

Step No. 5 – The ffth step ensures that what MSU implemented is 

running effciently and that documentation is up to date. Currently, 

it is in the midst of developing a continuous commissioning mecha

nism to ensure it perpetuates these results into the future. CCR 

Jason Vallance is the commissioning manager with 
Infrastructure Planning and Facilities at Michigan State 
University. For more information on the Better Buildings 
Challenge, visit www4.eere.energy.gov/challenge/home. 

CirCle No. 38 

Strategies & technologies 

Part of what infuenced Michigan State University’s 
choice of Anthony Hall was data that came out of the 
frst three steps of its fve-step study. It always had 
suspected that laboratory buildings use more energy 
and had a higher energy-use index, and the profling 
proved it.  

The ranking system also looked at the types 
of systems and opportunities available for energy 
savings, in addition to the building’s historical 
energy-use patterns. 

Through its study and data mining, MSU discovered 
several energy savings strategies for Anthony Hall.  
The strategies include: 
• Installing variable-speed drives on cooling  

tower fans: savings of $5,000 annually for 
the building and another $2,000 annually for 
process towers 
• Installing air-fow monitoring and repairing 

economizer damper controls: savings of 
$73,000 annually 
• Implementing demand-ventilation control 

strategies in auditoriums: savings of  
$2,600 annually 
• Installing air-quality sensors in laboratories:  

savings of $128,000 annually 
• Installing heat-recovery unit in the exhaust air 

stream: savings of $4,000 annually 
• Converting multiple building reheat systems to 

variable-speed systems: savings for all reheat 
work, including insulation and a variable-air
volume conversion of $23,000 annually 
• Upgrading lighting and installing lighting 

controls: savings of $10,000 annually 

The energy to operate buildings across the  
United States costs about $200 billion annually.  
On average, 30 percent of this energy is wasted.  
MSU’s work as a partner in the Better Buildings  
Challenge lets it track, manage and save energy  
on campus while sharing data with other Better  
Buildings partners. By sharing what it has learned  
with others, it’s committed to reducing energy  
consumption across the country while saving  
energy and providing more comfort for faculty and  
staff across campus. DOE calls its work a great  
model for other campuses. 

90 CommerCial ConstruCtion & renovation  — January : February 2014 
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