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Tyson Glimme

• Tyson is a registered Professional Engineer and a 
Qualified Commissioning Provider with over 10 
years of professional experience.  

• He specializes in energy services related to high 
performance systems and facilities.  

• He has provided commissioning and energy 
performance services for various facility types from 
stem cell research facilities to LEED Platinum Pilot 
restaurants. P.E., LEED® AP, QCxP

Commissioning Engineer

Mechanical Engineer

Senior Vice President & Madison Office Director



Scott Kading

• Scott is a commissioning provider and mechanical 
engineer with extensive experience with 
commissioning services including documentation 
review, field visits and operational verification of 
major electrical, HVAC and plumbing systems. 

• He has managed MEP system and building 
envelope commissioning services and LEED 
reporting and submittal reviews for new 
construction and retro-commissioning. 

• He has also participated in commissioning 
standards workgroups that develop national 
standards for project documentation.

QCxP

Commissioning Engineer

Mechanical Engineer

Director of Commissioning & Commissioning Provider



What is Commissioning?

is a quality oriented process for 

achieving, verifying and documenting

that the performance of 

facilities, systems and assemblies

meets defined objectives and criteria



Why Apply the 
Commissioning Process?



Of the total life cycle 
cost of owning & 
operating a building is 
design and construction

5-10%



Building systems 
consume more than

of the energy today

39%



Commissioning and 
Retro-Commissioning 
can reduce a facilities 
energy costs by more than

15%



less energy per square foot 
than the worst performers

3-4x
Top performing buildings use



Why Apply the 
Commissioning Process in the 

Healthcare Facilities?



Hospitals are 

more energy 
intensive than 
other commercial 
buildings

3x

Courtesy of: http://www.energy.gov



of greenhouse gas emissions 
are directly related to fossil 
fuels consumed by health 
systems facilities

8%
Roughly

Information provided by U.S. Department of Energy



Spent annually on energy costs
$8+ Billion

Information provided by U.S. Department of Energy



Most facilities can 
save more than

Information provided by U.S. Department of Energy

of utility costs by 
conservation measures 
& improving processes



Value of Commissioning



Project Cost of 
Medical Office 
Building

Total Life Cycle
*high construction cost

~35% to 40% of 
cost of ownership 
is energy costs 

This equates to $1.4M per year (over 50 years)

$20M $200M $70M



The Value of Commissioning

• Standard energy savings associated with commissioning 

services is ~ 20%

• Normally a minimum of 13% energy savings per year

• A 13% savings per year is roughly $182,000 of energy 

savings every year

• $182,000 savings per year equates to $4.5M of gross 

profit (assuming 4% profit margin ) necessary to offset 

this cost



Retro-Commissioning Case Study

Sample Project Energy
Star 
Rating

Electrical
kBTU

Natural Gas 
kBTU

Total kBTU

Prior to Retro-Cx 49 81,987,454 186,550,300 268,537,754

• Phase I energy savings have resulted in $296,757 in energy cost savings in the first year 

• Facility continues to implement energy saving measures and has reduced complaints   

• Results equal 5% electrical savings and 14% gas savings 
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Retro-Commissioning Case Study

Sample Project Energy
Star 
Rating

Electrical
kBTU

Natural Gas 
kBTU

Total kBTU

Prior to Retro-Cx 49 81,987,454 186,550,300 268,537,754

After Phase I 60 76,911,719 172,396,700 249,308,419

After Phase 2 62 78,644,494 160,512,000 239,156,494

• Phase I energy savings have resulted in $296,757 in energy cost savings in the first year 

• Facility continues to implement energy saving measures and has reduced complaints   

• Results equal 5% electrical savings and 14% gas savings 



Commissioning Designations

School Degree Designation

UW-Madison Qualified Commissioning Process Provider QCxP

Accredited Commissioning Process 

Authority Professional

CxAP

Accredited Commissioning Process 

Manager

CxM

Building Commissioning 

Association (BCxA)

Associated Commissioning Professional ACP

Certified Commissioning Firm CCF

ASHRAE Building Commissioning Professional 

Certification

BCxP

National Environmental 

Balance Bureau (NEBB)

Commissioning Process Professional CxPP

AABC Commissioning 

Group (acg)

Certified Commissioning Authority CxA

Association of Energy 

Engineers (AEE)

Certified Building Commissioning 

Professional

CBCP



Commissioned Systems 
Required by Code





• Heating and Cooling 5˚F Deadband

• Off-Hour Controls controlled by time 

clock or programmable Controller

• Unoccupied spaces must be capable of 

resetting from 55˚F to 85˚F

• Systems serving < 25,000 SF or serve 

more than 1 floor must be divided into 

isolation areas

• Heat trace shall have temperature 

setbacks

• Hot water boiler setback temperatures

• Required Energy Recovery

• Demand Control Ventilation for spaces > 

500 SF and average occupant load 25 

people/1000 SF

• Kitchen Exhaust Systems shall not provide 

< 10% make-up air directly into hood

• Supply air temperature reset controls

• Heat recovery for service water heating

• Facility is in operation 24 hours/day

• Heat capacity < 6,000,000 Btu/Hr

• Hating load exceeds 1,000,000 BTU/Hr

Mechanical Systems – Section C403



• Mandatory Occupancy Sensor Controls

• Eliminate Nuisance Trips

• Maximize Performance

• OR Time Switch Controls

• Exception: Patient Care spaces or endanger 

occupant safety

• AND Manual Light Reduction Controls

• Day-Light Responsive Controls (spaces 

with >150 watts of general lighting).

• Exception: Patient Care Spaces

• Specific Application Controls

• Display and Accent Lighting

• Task lighting to be wired directly to readily 

accessible control device

• Exterior Lighting Controls

• Dawn to Dusk Control

• Daylight Controls

• Lighting to be reduce by >30% between 

midnight and 6 am if activity is not sensed 

within 15 minutes

Electrical Systems – Section C405



Commissioning Process per
ASHRAE Guidelines 0-2005



Planning Phase

 Assist the Owner in creating the OPR

  Develop a preliminary copy of the Commissioning Plan

Develop Submittal Checklists

Develop Design Phase Checklist

 International Energy Conservation Code

 LEED Fundamental Commissioning Prerequisite



Design Phase

Document the Basis of Design

 Review design for compliance to the OPR

 Integrate Commissioning Process requirements during 

construction and occupancy phases into the specifications

 LEED Enhanced Commissioning

 LEED Fundamental Commissioning Prerequisite



Construction Phase

 Review submittals for compliance

On-going Cx Meetings 

 Develop and track construction checklists

 Obtain and verify O&M Manuals for inclusion into the Systems Manual

 Testing and Balancing is verified (water and air)

 Accomplish initial training and O&M walk-throughs

 International Energy Conservation Code

 LEED Enhanced Commissioning

 LEED Fundamental Commissioning Prerequisite



Turnover

  Accomplish and verify Functional Performance Testing (FPT’s)

Verify on-going system training

Verify the Commissioning Issues Record 

Review and verify final O&M documentation

Substantial Completion 

 International Energy Conservation Code

 LEED Fundamental Commissioning Prerequisite



Operation Phase

 Provide Preliminary Commissioning Report

 Perform seasonal testing and re-training

 Review equipment performance prior to warranty expiration 

and provide recommendations to improve performance

Lessons learned meeting

  Complete and submit Final Commissioning Report

 Complete and submit Final Commissioning Report including Systems Manual

 International Energy Conservation Code

 LEED Enhanced Commissioning

 LEED Fundamental Commissioning Prerequisite



Commissioning Services



System Commissioning – Section C408

• Develop Commissioning Plan

• Verify Air System Balancing 

• Verify Water System Balancing

• Verify Functional Testing

• Provide Preliminary Commissioning Report

• Written Balance Report

• Final Commissioning Report



The Commissioning Plan

• Description of the goals for the project and the 

commissioning scope 

• Listing of equipment and systems to be tested including 

expectations.

• Functions to be tested

• Optimal conditions that will be tested



Verification of 
Air System Balancing

• Each zone shall be equipped 
with air balancing device

• Constant volume systems 
shall not have discharge 
dampers installed

• Demand Control Ventilation 
has limits

• Un-explained “Winds”



Verification of Air System Balancing

• Each zone shall be equipped with air 

balancing device

• Constant volume systems shall not have 

discharge dampers installed

• Demand Control Ventilation has limits

• Un-explained “Winds”



Verification of Hydronic System Balancing

• Each heating and cooling coil to 

be provided with means for 

balancing and measuring flow. 

• Pump impeller to be trimmed or 

pump speed adjusted to meet 

design flow.  

• When should the pump impeller 

be trimmed vs. speed adjusted?

• “Permanent Conditions”



When to trim the impeller?



Functional Testing 
& Associated Reports

• Includes all modes described in 
Sequence of Operations

• All redundant or back-up modes

• Performance of alarms

• Modes of operation related to 
loss of power or restoration of 
power



Integrated Systems Tests 
for Healthcare & Reports

• Energy Recovery Wheels

• Redundant AHU’s

• Exhaust Fans tied to 
facility systems

• Modes of operation 
related to loss of power 
or restoration of power
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Integrated Systems Tests 
for Healthcare & Reports

• Energy Recovery Wheels

• Redundant AHU’s

• Exhaust Fans tied to 
facility systems

• Modes of operation 
related to loss of power 
or restoration of power



Preliminary Commissioning Report

• Separate sections:

• Mechanical Testing

• Service Water Testing

• Electrical Systems Testing

• Itemized deficiencies found during testing

• Necessary deferred tests that could not be 

accomplished

• Climate conditions needed for deferred tests



Preliminary Commissioning Report

• Separate sections:

• Mechanical Testing

• Service Water Testing

• Electrical Systems Testing

• Itemized deficiencies found during testing

• Necessary deferred tests that could not be 

accomplished.  

• Climate conditions needed for deferred tests. 



Itemized Deficiencies



Final Commissioning Report

• Separate sections (Similar to Preliminary 
Report):

• Mechanical Testing

• Service Water Testing

• Electrical Systems Testing

• Results of all tests

• Disposition of deficiencies, including 
corrective measures

• Functional performance test procedures used 
during the commissioning process



Final Commissioning Report

• Separate sections 
(Similar to Preliminary Report):

• Mechanical Testing

• Service Water Testing

• Electrical Systems Testing

• Results of all tests

• Disposition of deficiencies, including corrective 
measures

• Functional performance test procedures used 
during the commissioning process



The Commissioning Process

is a quality oriented process for 

achieving, verifying and documenting

that the performance of 

facilities, systems and assemblies

meets defined objectives and criteria



Valuable Elements of the Commissioning 
Process

• No required design reviews

• No submittal reviews required

• No meetings required

• No interaction between the team to optimize performance.  



Make YOUR Commissioning Process

• What are your goals for this project?

• Are they documented and reflected in the Cx Plan?

• How do you get there?

• Review the drawings to ensure goals are met

• Conduct meetings to stay on track 

• Functional Testing preparedness meeting

• Systems do not get corrected by documentation

• Focus on Resolution



Lessons Learned

• Keep deficiency list from design review through construction.

• Many troubling issues are identified during the design review process and resolved.

• Some are re-introduced due to installation variances.

Demand Control Ventilation is extremely limited by hardware selections

• Fans have an optimum performance.  Varying fan CFM significantly greatly effects performance and 

operation.

• Consider return fans.

• The relief plenum in an AHU is usually a second OA intake that costs $XXX,XXX per year.  

• Energy Recovery Units should have a bypass installed. 

• Maintain the Construction Schedule through the end of the project.

• Hot water temperature reset must be considered during VAV selection.



Not Only Energy Savings

• Reduced maintenance time

• Increased equipment life

• Increased productivity due to less “Brush fires”

• Proactive maintenance plans

• Reduced change orders due to system 

corrections

• Improved indoor air quality

• Eliminate “inheriting” a project



International Energy Code General 
Commentary

2009
Section 501:      

The requirements 
contained in this chapter 
are applicable to 
commercial buildings, or 
portions of commercial 
buildings.

2015
Section C401: 

The provisions in this 
chapter are applicable to 
commercial buildings 
and their building sites.



Questions


