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Summary 

Commercial buildings account for almost 20% of the total U.S. energy consumption1, and 10% to 30% of 

the energy used in commercial buildings is wasted because of improper and inefficient operations2,3. 

While sophisticated energy management and control systems are used in large commercial buildings to 

manage heating, ventilating, and air conditioning systems and components, most small commercial 

buildings (<100,000 sq. ft.) do not have these systems, increasing the difficulty to properly commission, 

operate and maintained these buildings. This lack of proper operation and maintenance leads to 

inefficiencies, reduced lifetime of equipment, and, ultimately, higher energy costs. 

The U.S. Department of EnergyΩǎ tŀŎƛŦƛŎ bƻǊǘƘǿŜǎǘ bŀǘƛƻƴŀƭ [ŀōƻǊŀǘƻǊȅ όtbb[ύ Ƙŀǎ ŘŜǾŜƭƻǇŜŘ ŀ ōǳƛƭŘƛƴƎ 

re-tuning process to identify energy savings opportunities and implement improvements. Re-tuning is a 

systematic process to identify operational problems in buildings without a building automation system 

(BAS) and correcting those problems at no-cost or low-cost.  Over the past 5 years, PNNL has provided 

building re-tuning classroom instruction and field training to more than 300 building operators, 

engineers, and energy managers from more than 30 organizations. While most of these re-tuning 

training sessions were focused on the large commercial buildings, in 2012, PNNL developed the re-

tuning training for small commercial buildings without BASs. To reach a larger audience more quickly, 

PNNL has developed this train-the-trainer instructor manual, to help qualify more re-tuning course 

trainers. 

Purpose of the Small Building Re-tuning Training Course 

The purpose of this course is to help building operations staff to learn how to operate buildings more 

efficiently, reduce operating cost and provide energy savings. The knowledge and skills learned through 

the training will be highly valued by organizations and companies seeking to improve the performance 

of their buildings. 

Intended Audience for the Small Building Re-tuning Course 

The intended audience for the building re-tuning training includes: 

¶ onsite employees responsible for day-to-day building operations,  

                                                           
1
 {ŜŜ ǘƘŜ ¦Φ{Φ 5ŜǇŀǊǘƳŜƴǘ ƻŦ 9ƴŜǊƎȅΩǎ Buildings Energy Data Book, Table 1.1.3, 

http://buildingsdatabook.eren.doe.gov/default.aspx 

2
 /ƭŀǊƛŘƎŜΣ 5Φ9ΦΣ aΦ [ƛǳΣ ¸Φ ½ƘǳΣ aΦ !ōōŀǎΣ !Φ !ǘƘŀǊΣ ŀƴŘ WΦ{Φ IŀōŜǊƭΦ мффсΦ άLƳǇƭŜƳŜƴǘŀǘƛƻƴ ƻŦ /ƻƴǘƛƴǳƻǳǎ 

Commissioning in the Texas LoanSTAR Program: Can You AchƛŜǾŜ мрл҈ 9ǎǘƛƳŀǘŜŘ wŜǘǊƻŦƛǘ {ŀǾƛƴƎǎ wŜǾƛǎƛǘŜŘΦέ Lƴ 

Proceedings of the 1996 ACEEE Summer Study on Energy Efficiency in Buildings. ACEEE, Washington, DC. 

3
 Mills, E., H. Friedman, T. Powell, N. Bourassa, D. Claridge, T. Haasl, and M.A. Piette. 2004. The Cost-Effectiveness 

of Commercial-Buildings Commissioning: A Meta-Analysis of Energy and Non-Energy Impacts in Existing Buildings 

and New Construction in the United States.  LBNL 56637.  Berkeley, California: Lawrence Berkeley National 

Laboratory. 

http://www1.eere.energy.gov/buildings/commercial/workforce.html
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¶ offsite contractors (retro-commissioning agents or control vendors) hired to improve a 

ōǳƛƭŘƛƴƎΩǎ ŜƴŜǊƎȅ ŜŦŦƛŎƛŜƴŎȅΣ  ŀƴŘ 

¶ people interested in entering this field, including college students and military veterans.  

The focus is on small (<100,000 sq. ft.) commercial buildings (small office buildings, retail stores, etc.) 

without building automation systems. 

Intended Audience for the Small Building Re-tuning Instructors Manual 

The primary audience for this instructor manual is the person who will be teaching the re-tuning 

course.  In addition, community college instructors, retro-commissioning training providers and 

building operator training providers may find value in the material presented in this instructor 

manual as well. 

Method of Instruction 

The method of instruction is through classroom lecture and discussion, followed by hands-on in-

the-field training. 

Lesson Goals and Objectives 

The lesson goals and associated objectives for each lesson are given at the beginning of the lesson 

chapter and are summarized below: 

1. Chapter 1: Understand the purpose of small building re-tuning, definition of building re-tuning 

and what to expect from the re-tuning training class 

2. Chapter 2: Understand that re-tuning is the process of learning a building and then making 

incremental adjustments to achieve more desirable results: 

a. Learn through examples that re-tuning works 

b. ¦ƴŘŜǊǎǘŀƴŘ ǘƘŜ ƛƳǇƻǊǘŀƴŎŜ ƻŦ ƭŜŀǊƴƛƴƎ ŀ ōǳƛƭŘƛƴƎΩǎ άǇŜǊǎƻƴŀƭƛǘȅέ 

c. Understand ǘƘŀǘ ƛǘ ǘŀƪŜǎ ǘƛƳŜ ǘƻ ƭŜŀǊƴ ŀ ōǳƛƭŘƛƴƎΩǎ ǇŜǊǎƻƴŀƭƛǘȅ 

3. Chapter 3: Understand the information needed 

a. Purpose of collecting initial building information 

b. Kinds of information needed 

4. Chapter 4: Investigation Phase: Building Walk-Down 

a. Purpose of a building walk-down 

b. List the different systems and components that need to be focused on 

5. Chapter 5: Investigation Phase: Building Envelope 
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a. What to focus on when reviewing windows and doors 

b. What to focus on when reviewing walls and roofs 

6. Chapter 6: Investigation Phase: HVAC Systems and Controls 

a. What to focus on when reviewing packaged equipment 

b. What to focus on when reviewing thermostat controls 

c. Using the senses (visual, audio, feel, smell) to detect problems 

7. Chapter 7: Investigation Phase: Lighting Systems and Controls 

a. What to focus on when reviewing interior and exterior lighting 

8. Chapter 8: Investigation Phase: Hot Water Systems and Controls 

a. What to focus on when reviewing domestic and heating hot water systems 

9. Chapter 9: Investigation Phase: Office Equipment 

10. Chapter 10: Investigation Phase: Indoor Environmental Quality 

11. Chapter 11: Investigation Phase: Air Distribution Systems 

12. Chapter 12: Implementation Phase: Building Envelope 

a. What to focus on when improving doors, windows, walls and roofs 

13. Chapter 13: Implementation Phase: HVAC Systems and Controls 

a. What to focus on when improving HVAC RTUs and controls 

14. Chapter 14: Implementation Phase: Indoor Condition 

a. What to focus on that may be impacting indoor conditions 

b. What to focus on when improving indoor conditions 

15. Chapter 15: Implementation Phase: Lighting Systems and Controls 

a. What to focus on when improving lighting and controls 

16. Chapter 16: Implementation Phase: Hot Water Systems and Controls 

a. What to focus on when improving hot water systems and controls 

17. Chapter 17: Implementation Phase: Air Distribution Systems 
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a. What to focus on when improving air distribution systems 

18. Chapter 18:Meter Data Profile Analysis 

a. How to analyze building meter data (if available) 

19. Chapter 19: Documentation Phase and Calculated Savings 

a. How to document the measures implemented and calculate savings 

20.  Chapter 20: Conclusions 

Small Building Re-tuning Resources 

The building re-tuning project website has a number of useful resources and links to other resources 

from which instructors and students can benefit4Φ  ¢ƘŜ ǇǊƻƧŜŎǘ ǿŜōǎƛǘŜΩǎ URL 

www.pnnl.gov/buildingretuning includes the following re-tuning resources: 

¶ the most up-to-ŘŀǘŜ ƛƴǎǘǊǳŎǘƻǊΩǎ ƳŀƴǳŀƭΣ  

¶  Building walk-down handouts  

¶ a complete deck of  PowerPoint slides included in the training,  

¶ Energy Charting and Metrics (ECAM) User Guide and tool,  

¶ other building re-tuning resources, including links to relevant websites. 

How to Use This Guide 

Each page in the main portion of the guide is a boxed representation of a training slide. Below the 

representation are notes to the instructor and talking points to help the instructors speak to the 

slide. Instructors should thoroughly familiarize themselves with this guide and the slides before 

teaching the course. Instructors are encouraged to customize the slides for their specific purposes. 

To maximize the potential of this material, it is expected that the instructor will be teaching by 

using a specific building as an example, and that the day after the classroom training, the 

instructor and students will conduct a field visit and begin to re-tune the building. Therefore, in 

some instances instructors will need to create customized slides, especially in the final re-tuning 

lesson. 

 

 

                                                           
4
 ¢ƘŜ 5h9 .ǳƛƭŘƛƴƎ ¢ŜŎƘƴƻƭƻƎƛŜǎ tǊƻƎǊŀƳΩǎ ²ƻǊƪŦƻǊŎŜ ¢ǊŀƛƴƛƴƎ ǿŜōǎƛǘŜ ŀƭǎƻ Ƙŀǎ ŀ ƴǳƳōŜǊ ƻŦ ǳǎŜŦǳƭ ǊŜǎƻǳǊŎŜǎ - 

http://www1.eere.energy.gov/buildings/commercial/workforce.html.   

http://www.pnnl.gov/buildingretuning
http://www.pnnl.gov/buildingretuning/documents/pnnl_sa_95117_building_walkdown_sheets.docx
http://www.pnnl.gov/buildingretuning/small_bldg_training.stm
http://www.pnl.gov/buildingretuning/ecam.stm
http://www1.eere.energy.gov/buildings/commercial/workforce.html
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Chapter 1: Introduction 

INSTRUCTOR GUIDANCE 

TIME: 20 MINUTES 

MATERIALS: POWERPOINT SLIDES 01 INTRODUCTION TO CLASS 

LESSON GOAL: UNDERSTAND THE PURPOSE OF THE CLASS 

LEARNING OBJECTIVES: 

¶ DESCRIBE THE PURPOSE OF SMALL BUILDING RE-TUNING 

¶ DEFINE RE-TUNING 
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PURPOSE OF CLASS 

 PROVIDE AN IN-DEPTH OVERVIEW OF THE RE-TUNING METHOD 

 INCREASE KNOWLEDGE AND SKILL SETS OF EMPLOYEES 

 PREPARE FOR HANDS-ON FIELD TRAINING ON ONE OF YOUR BUILDINGS 

 PROVIDE AN OPPORTUNITY TO ASK QUESTIONS AND GET CLARIFICATION ON ANY ASPECT OF THE RE-
TUNING PROCESS 

      

 

 

01 INTRODUCTION TO CLASS 

Instructor Notes 

¶ ¢ƘŜ ǇǳǊǇƻǎŜ ƻŦ ǘƘŜ ǘǊŀƛƴƛƴƎ ŘŜƭǾŜǎ ƛƴǘƻ ǾŀǊƛƻǳǎ ŀǎǇŜŎǘǎ ƻŦ άƘƻǿ-ǘƻέ Ƴŀƛƴǘŀƛƴ όŀƴŘ ǎǳǎǘŀƛƴύ 
ōǳƛƭŘƛƴƎ ǎȅǎǘŜƳǎΣ άƘƻǿ-ǘƻέ ƛŘŜƴǘƛŦȅ ǇǊƻōƭŜƳǎ ŀƴŘ areas for improvement, ŀƴŘ άƘƻǿ-ǘƻέ ƳŀƪŜ ŀ 
building and its individual systems more energy-efficient. 
 

¶ The knowledge and skills learned by anyone who seriously applies the concepts delivered in this 
training will lead to job opportunities for those who are proficient.  For students who diligently 
apply these concepts, there will be opportunities to find employment by organizations and 
companies who recognize the value these potential employees bring. 

 

¶ For those who are already employed, this training will provide skills and capabilities that will set 
them apart for promotion and/or job security where employers understand the economic value 
of finding no/low cost improvements from re-tuning processes. 

 

¶ This training can be used by anyone who deals with small- or medium-sized buildings.  Besides 
students or technicians, this may also include building owners or building engineers, but the 
most likely users of this training are students and technicians. 

 

¶ Hands-on field training re-enforces the classroom concepts.  Concepts rarely move from theory 
to real-world application without repeated demonstration. 

 

¶ More background: Re-tuning was originally developed as part of a project funded by 

Washington State (www.retuning.org). PNNL then extended training outreach beyond 

Washington State (www.pnnl.gov/buildingretuning).  

 

http://www.retuning.org/
http://www.pnnl.gov/buildingretuning
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INTENDED AUDIENCE 

 ONSITE EMPLOYEES RESPONSIBLE FOR DAILY OPERATIONS 

 JANITORIAL/ CUSTODIAL STAFF 

 OFFSITE CONTRACTORS HIRED TO IMPROVE A BUILDINGΩS ENERGY EFFICIENCY 

 INDIVIDUALS INTERESTED IN THIS FIELD OF STUDY 

 

 

 

01 INTRODUCTION TO CLASS 

¶ Might include building owners or responsible engineering staff 

¶ Might include retro-commissioning agents, service providers and control vendors 

¶ Might include community college students, 4-year college students and military veterans 

¶ Re-tuning is and will continue to be the new frontier of building operations.  Re-tuning skills can 
be developed in almost any job skill set, from custodial staff all the way to engineers. 

¶ As budgets reduce, resource-challenged organizations will be looking to leverage employee skill 

sets in areas that improve operational efficiencies in all areas (energy reductions, reduced 

occupant complaints and extended equipment life). 
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DEFINITION AND SCOPE 

 SYSTEMATIC PROCESS 

 IDENTIFY AND CORRECT PROBLEMS 

 PRESCRIPTIVE PROCESS 

 NOT RELIANT ON MONITORED BAS DATA 

 PACKAGED UNIT (RTU) HVAC FOCUS 

 SIMILAR CONCEPTS TO RETRO-CX 

 WHOLE BUILDING ENERGY END USE 

(ELECTRICITY AND GAS) DATA ANALYSIS  

 

 

01 INTRODUCTION TO CLASS 

¶ Building re-tuning is a systematic process to identify and correct operational problems that lead 

to energy waste 

¶ Typically, re-tuning relies on data analysis from building automation systems (BASs).  This 
training is targeted toward buildings without BASs, therefore lacking trended data. 

¶ Data analysis does not require or rely upon direct observation of equipment performance.  

Therefore, this type of training ǿƛƭƭ ǊŜǉǳƛǊŜ ƳƻǊŜ άƘŀƴŘǎ-ƻƴέ ƻōǎŜǊǾation and prescriptive 

analysis. 

¶ There are many types of packaged units used for heating and cooling with simple air distribution 

(including rooftop units). This training focuses primarily on all-air systems. Instructors who want 

to focus on a different type will need to adjust the PowerPoint slides and this guide. 

¶ Air-side economizing uses unconditioned outside air to cool or heat a space. Problems with the 

economizer usually occur when dampers are broken or malfunctioning or when cooling is 

operating when the economizer should be used. 

¶ Zone thermostats drive the system and can have a ripple effect all the way to the meter. 

¶ The meter profile shows the heartbeat of the building. It reveals modes of operation, demand, 

time of use, occupied and unoccupied periods, and weekend events. 
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APPROACH 

 BUILDING RE-TUNING IS NORMALLY A SYSTEMATIC PROCESS TO IDENTIFY AND CORRECT OPERATIONAL 

PROBLEMS THAT LEAD TO ENERGY WASTE 

 RE-TUNING FOR LARGE COMMERCIAL BUILDINGS IS RELIANT UPON DATA FROM BUILDING 

AUTOMATION SYSTEMS TO IDENTIFY OPERATIONAL PROBLEMS.  BECAUSE MANY SMALL/ MEDIUM 

SIZED BUILDINGS DO NOT HAVE THIS CAPABILITY, THE PROCESS WILL BE PRESCRIPTIVE AND NOT 

RELIANT UPON DETAILED MONITORED DATA AND WILL USE A FOUR STEP APPROACH 

STEP 1 - INITIAL DATA COLLECTION PHASE ς COLLECT INFORMATION ABOUT THE BUILDING 
 

STEP 2 - INVESTIGATION PHASE ς BUILDING WALK-DOWN TO IDENTIFY/ CHARACTERIZE THE BUILDING  
 

STEP 3 - IMPLEMENTATION PHASE ς APPLICATION OF PRESCRIPTIVE RE-TUNING MEASURES 
 

STEP 4 - DOCUMENTATION PHASE ς REPORT MEASURES IMPLEMENTED AND CALCULATION OF ENERGY 

SAVINGS 
 

 
 

 

 

01 INTRODUCTION TO CLASS 

¶ Each of these phases will require careful documentation skills.  Trainees need to have good 
documentation skills, along with a correct technical foundation to accurately document findings, 
observations and implemented changes. 

¶ As electronic tools are further developed or utilized, it would not be uncommon to expect 
pictures, infrared thermal images, portable data logger files (temperatures, power consumption, 
etc.) and other electronic data to become part of this data set. 

¶ Other maintenance-related issues include the condition of filters, coils, duct air leaks, door and 
window seals, insulation, building envelope integrity, and many other related topics will be 
discussed or identified as part of the re-tuning focus. 

¶ Re-tuning can be thought of as scaled-down retro-commissioning focused on identifying 
and correcting operational problems. 
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MAJOR FOCUS AREAS 

 BUILDING ENVELOPE 

 HEATING, VENTILATION AND AIR CONDITIONING SYSTEMS AND CONTROLS 

 PACKAGED AIR CONDITIONERS, HEAT PUMPS AND GAS FURNACES 

 LIGHTING AND LIGHTING CONTROLS 
 

 HOT WATER 
 

 OFFICE EQUIPMENT 
 

 INDOOR ENVIRONMENTAL CONDITIONS 
 

 AIR DISTRIBUTION SYSTEMS 
 

 METER PROFILE 
 

 

 

01 INTRODUCTION TO CLASS 

¶ Process equipment is not the major focus. 

¶ Although the focus area includes office and process equipment, specialized 

(manufacturing-related) equipment will not be a significant part of this course ς unless the 

instructor chooses to add additional materials related to specific process equipment. 

¶ Some of these focus areas will require that trainees, technicians and others apply caution 

and pay attention to safety when collecting data, investigating or implementing changes.  

Any electrified equipment, gas-fired equipment, rotating equipment or high temperature 

systems could cause serious injury or death. 

¶ A healthy respect for all mechanical and electrical systems is at the heart of any 

organization that values students or employees. 

¶ hǘƘŜǊ ƘŀȊŀǊŘǎ Ƴŀȅ ōŜ ǳƴŜȄǇŜŎǘŜŘΣ ōǳǘ ǎƘƻǳƭŘ ōŜ ǇŀǊǘ ƻŦ ŀƴȅƻƴŜΩǎ άŀǿŀǊŜƴŜǎǎέ ŀǎ ǘƘŜȅ 

walk-down a building (roof access, ladders ς falling from heights), exposed wiring, high 

temperature hazards, gas leaks, rodents, snakes, spiders or any other unexpected hazard 

(natural or man-made). 

¶ It is always wise to communicate with facility managers and building owners prior to 

performing any building or system evaluation/walk-down.  At a minimum, they should be 

aware of what you will be doing (equipment to observe and review), so they are aware of 

your plans.  This is also important for your own safety in case you are hurt, and fail to 

report back when you indicated you would. 
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SCOPE 

 SMALL-SIZED BUILDINGS 

 MEDIUM-SIZED BUILDINGS 

 FOCUS ON LOW-COST AND NO-COST IDEAS AND METHODS FOR SAVING ENERGY 
 

 A PRESCRIPTIVE APPROACH TO IDENTIFY AND CORRECT BUILDING OPERATIONAL PROBLEMS 
 

 MAY INCLUDE IDENTIFICATION OF OTHER OPPORTUNITIES THAT REQUIRE INVESTMENT 
 
 

 
 

 

 

01 INTRODUCTION TO CLASS 

¶ Small-sized buildings are defined as < 25,000 sf and no building automation systems. 

¶ Medium-sized buildings are defined as > 25,000 sf and generally < 100,000 sf and no 
building automation systems. 

¶ If the student or building technicians work in a small or medium-sized building that does have a 
building automation system, please consult with the PNNL large building re-tuning training for 
further training information. 

¶ Examples of this include installation of low-cost weather-stripping on doors, sealing exterior wall 
piping penetrations, fixing photo-cells for exterior lights, thermostat adjustments or other 
ǎƛƳƛƭŀǊ όάƪŜȅ ǇŀŘέΣ άƪŜȅ ǎǘǊƻƪŜέ ƻǊ Ƴŀƴǳŀƭ-auto switch adjustments) to effect more efficient 
building operations. 

¶ Care must be exercised to mitigate inadvertent impact to facilities or facility systems that serve 
ŎǊƛǘƛŎŀƭ ǎǇŀŎŜǎ ƻǊ ŎƻǳƭŘ ōŜ ŘŜŜƳŜŘ άaƛǎǎƛƻƴ-CriǘƛŎŀƭΦέ 
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SCOPE 
 SMALL-SIZED COMMERCIAL BUILDING CHARACTERISTICS 
 BUILDINGS LESS THAN 25,000 SQUARE FEET (SF) 

1. PERCENT OF TOTAL NUMBER OF COMMERCIAL BUILDINGS ς 54% 
2. PERCENT OF TOTAL COMMERCIAL BUILDING SQUARE FOOTAGE ς 22% 
3. PERCENT OF TOTAL COMMERCIAL BUILDING ENERGY USE ς 21% 

 EVEN A 10% REDUCTION IN HVAC AND LIGHTING ENERGY CONSUMPTION WILL LEAD TO 6 

KBTU/ SF/ YEAR OR 150 MBTU/ YR FOR A SMALL COMMERCIAL BUILDING 
 

 
 

 

 

01 INTRODUCTION TO CLASS 

¶ In most small commercial buildings, lighting and heating systems account for 50% of the 
total energy consumption. 

¶ In southern climate zones, cooling systems may account for more energy consumption than 
heating systems. 

¶ Therefore, the focus should obviously be on these systems or others that offer the greatest 
opportunities related to low-cost and no-cost improvements. 
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SCOPE 
 MEDIUM-SIZED COMMERCIAL BUILDING CHARACTERISTICS 
 BUILDINGS GREATER THAN 25,000 SQUARE FEET AND UP TO 50,000 SQUARE FEET 

1. PERCENT OF TOTAL NUMBER OF COMMERCIAL BUILDINGS ς 3% 
2. PERCENT OF TOTAL COMMERCIAL BUILDING SQUARE FOOTAGE ς 6% 
3. PERCENT OF TOTAL COMMERCIAL BUILDING ENERGY USE ς 5% 

 EVEN A 10% REDUCTION IN HVAC AND LIGHTING ENERGY CONSUMPTION WILL LEAD TO 5.5 

KBTU/ SF/ YEAR OR 275 MBTU/ YR FOR A MEDIUM COMMERCIAL BUILDING THAT IS 50,000 SF IN SIZE 
 

 
 

 

 

01 INTRODUCTION TO CLASS 

¶ In most medium commercial buildings, lighting and heating systems account for 49% of the 
total energy consumption. 

¶ In southern climate zones, cooling systems may account for more energy consumption than 
heating systems. 

¶ Therefore, the focus should obviously be on these systems or others that offer the greatest 
opportunities related to low-cost and no-cost improvements. 

¶ Process-heavy (industrial or manufacturing) buildings may have a different makeup of 
energy consumption, which may impact the approach used in re-tuning for those types of 
buildings. 
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Chapter 2: Building Personality 

 

02 BUILDING PERSONALITY 

 

 

 

 

 

 

 

 

 

 

 

INSTRUCTOR GUIDANCE 

TIME: 30 MINUTES 

MATERIALS: POWERPOINT SLIDES 02 BUILDING PERSONALITY 

LESSON GOAL: UNDERSTAND THAT RE-TUNING IS THE PROCESS OF LEARNING A BUILDINGΩS PERSONALITY 

AND THEN MAKING INCREMENTAL ADJUSTMENTS TO ACHIEVE MORE DESIRABLE RESULTS 

NOTE: THIS SECTION IS OPTIONAL FOR THE INSTRUCTOR 

LEARNING OBJECTIVES: 

¶ LEARN THROUGH EXAMPLES THAT RE-TUNING WORKS 

¶ UNDERSTAND THE IMPORTANCE OF LEARNING YOUR BUILDINGΩS PERSONALITY 

¶ UNDERSTAND THAT IT TAKES TIME TO LEARN YOUR BUILDINGΩS PERSONALITY. 
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AT IS RE-TUNING ς BASIC ENERGY MANAGEMENT PRINCIPLES 

 IF YOU DONΩT NEED IT, TURN IT OFF. 

 IF YOU DONΩT NEED IT AT FULL POWER, TURN IT DOWN. 

 MAKE SMART ENERGY DECISIONS WHEN ADJUSTING SYSTEMS TO THE REAL NEEDS 

 KNOW YOUR BUILDINGΩS PERSONALITY (HOW IT RESPONDS TO INTERNAL AND EXTERNAL LOADS) 

 SAVE ENERGY WITHOUT NEGATIVELY IMPACTING OCCUPANT COMFORT 
 
 

              
 

 

 

 

02 BUILDING PERSONALITY 

¶ This is just basic energy management. 

¶ Keep these concepts in mind through the entire re-tuning process. 

¶ Often overlooked in this effort is the optimization of equipment, resulting in extended 
equipment life, which has a positive outcome for delay of capital equipment replacement. 

¶ Saving energy while maintaining occupant comfort (or actually improving occupant comfort), is 
the goal when dealing with HVAC systems in small- or medium-sized buildings. 
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AT IS RE-TUNING ς UNDERSTANDING BUILDING PERSONALITY PRINCIPLES 

 BUILDINGS START AS CHILDREN 

 DESIGNED (BY PARENTS) 

 BY ENGINEERS WITH BEST GUESS INFORMATION 

 FOR SOME WEATHER CONDITIONS, INSIDE LOAD CONDITIONS 

 FOR A SPECIFIC NUMBER OF OCCUPANTS 

 FOR A SPECIFIC SOLAR GAIN AND ORIENTATION 

 BUILT WITH (CHILDHOOD YEARS) 

 LOW BID 

 TIGHT SCHEDULES 

 LIMITED INSPECTIONS, MINIMUM OR NO COMMISSIONING 
 

                              
              

 

 

 

02 BUILDING PERSONALITY 

¶ ά±ŀƭǳŜέ ŜƴƎƛƴŜŜǊƛƴƎ ƻŦǘŜƴ ǊŜŘǳŎŜǎ ŘŜǎƛƎƴΣ ƛƴǎǘŀƭƭŀǘƛƻƴ ŀƴŘ ǎǘŀǊǘǳǇ ŎƻǎǘǎΣ ōǳǘ Ŏŀƴ ŎƻƳŜ ǿƛǘƘ 
increased operating costs (including energy) over the life of the building. 

¶ ά±ŀƭǳŜέ ŜƴƎƛƴŜŜǊƛƴƎ Ŏŀƴ ǊŜŘǳŎŜ cost, but this may result in minimal code required design 
components and efficiencies, resulting in less capability and value to the owner and 
occupants over the life of the building (increased life-cycle cost) in both energy and 
maintenance. 

¶ In the rush to get a building constructed and occupied, design or installation problems may 
ōŜ ƻǾŜǊƭƻƻƪŜŘ ƻǊ ōǊǳǎƘŜŘ ŀǎƛŘŜΦ  ¢Ƙƛǎ ǊŜǎǳƭǘǎ ƛƴ ƳƻǊŜ άŎƘŀƭƭŜƴƎŜǎέ ŦƻǊ ǘƘŜ ƻǇŜǊŀǘƛƻƴǎ ŀƴŘ 
maintenance staff. 

¶ Configuration of heating and cooling systems may have never been properly configured 
from the start of the building. 
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AT IS RE-TUNING ς UNDERSTANDING BUILDING PERSONALITY PRINCIPLES (CONTINUED) 

BUILDINGS GROW TO BE TEENAGERS Χ USAGE, CONSTANT CHANGE (TEENAGE YEARS) 

 WEATHER IMPACTS 

 STAFF CHANGES 

 CHANGES IN INTERNAL LOADS, E.G., COMPUTER, PRINTERS, ETC. 

 EQUIPMENT MALFUNCTIONS THAT ARE NOT REPAIRED 

 DESIGN FLAWS THAT ARE NOT REPAIRED 

 CUBICAL AND WALL RECONFIGURATIONS WITHOUT MOVING DIFFUSERS, THERMOSTATS OR LIGHT 

SWITCHES 

 POOR MAINTENANCE ON EQUIPMENT  

 WORKING DAMPERS, AIR BALANCE 

 CONTROLS 

 CLEAN FILTERS, CLEAN COILS AND REFRIGERANT CHARGE 

 

02 BUILDING PERSONALITY 

¶ Weather impacts from high winds, rain, snow, cold or hot weather. 

¶ Poorly trained personnel that perpetuate problems during the life of the building. 

¶ Changes (moving walls, re-configuring spaces, new HVAC systems, etc.) that are not 
properly designed, documented or installed perpetuate problems.  This challenges 
maintenance and operations personnel who often resort to an operations philosophy that 
has most equipment running to satisfy space requirements without really addressing the 
root cause for problems. 

¶ 5ǳŜ ǘƻ ŦǳƴŘƛƴƎ ŎƘŀƭƭŜƴƎŜǎΣ άōŀƴŘ ŀƛŘǎέ ƻƴ ǇǊƻōƭŜƳǎ όŘŀƳǇŜǊǎ ŘƛǎŎƻƴƴŜŎǘŜŘΣ ǾŀƭǾŜǎ ƘŜƭŘ 
open, equipment placed in 24/7 operation mode, etc.) often is the result.  Over time, the 
current mode of operating the building evolves ǘƻ ōŜŎƻƳŜ ǘƘŜ ά.ŀǎƛǎ ƻŦ hǇŜǊŀǘƛƻƴέΣ ŜǾŜƴ 
though not remotely ŎƭƻǎŜ ǘƻ ǘƘŜ ά.ŀǎƛǎ ƻŦ 5ŜǎƛƎƴΦέ 

¶ Buildings that are designed for specific uses, and then used for something totally different, 
often encounter problems with their HVAC systems when the space use requires higher 
ventilation rates or greater energy inputs (plug loads, process loads, etc.).  When the space 
loading is reduced, the HVAC systems may be over-sized.   

¶ The control sequences are rarely changed and this results in short-cycling of equipment or 
staff making changes to air diffusers or thermostats (or adding space heaters/space fans) in 
response to over-heating or over-cooling problems. 

¶ Operation of poorly designed or poorly understood (complex) systems result in legacy 
operations handed down to next generation O&M staff.  Legacy operations become 
ŀŎŎŜǇǘŜŘ άƻǇǘƛƳǳƳέ ŘŜǎƛƎƴŜŘ ƻǇŜǊŀǘƛƻƴǎΣ ǿƛǘƘƻǳǘ ŀƴȅ ōŀǎƛǎ ƛƴ ŦŀŎǘΦ 
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AT IS RE-TUNING ς UNDERSTANDING BUILDING PERSONALITY PRINCIPLES (CONTINUED) 

 BUILDINGS GROW TO BE ADULTS Χ CURRENT CONDITIONS (ADULTHOOD) 

 HIGH ENERGY COSTS 

 HIGH COMPLAINTS 

 SMALL ZONES DRIVING LARGE SYSTEMS 

 POOR OPERATIONS BASED ON COMPLAINT RESPONSE INSTEAD OF THE BIGGER PICTURE 

 CONTINUANCE OF POOR MAINTENANCE 
 
 

                                           
 

 

 

02 BUILDING PERSONALITY 

¶ 9ŎƻƴƻƳƛŎ ƛǎǎǳŜǎ ŦƻǊ ōǳƛƭŘƛƴƎ ƻǿƴŜǊǎ Ƴŀȅ ǊŜǎǳƭǘ ƛƴ άǊǳƴ-to-ŦŀƛƭǳǊŜέ ǊŀǘƘŜǊ ǘƘŀƴ ǇŜǊŦƻǊƳƛƴƎ 
proper maintenance, especially in older buildings. 

¶ It is common to find spaces configured for mission uses that they were not designed for.  
¢Ƙƛǎ Ŏŀƴ ǊŜǎǳƭǘ ƛƴ άǘŀƛƭ-wagging-the-ŘƻƎέ ƻǇŜǊŀǘƛƻƴŀƭ ƛǎǎǳŜǎΦ 

¶ Operation of poorly designed or poorly understood (complex) systems result in legacy 
operations handed down to next generation O&M staff.  Legacy operations become 
ŀŎŎŜǇǘŜŘ άƻǇǘƛƳǳƳέ ŘŜǎƛƎƴ ƻǇŜǊŀǘƛƻƴǎΣ ǿƛǘƘƻǳǘ ŀƴȅ ōŀǎƛǎ ƛƴ ŦŀŎǘΦ 

¶ ά/ƻƳǇƭŀƛƴǘ-ŘǊƛǾŜƴέ ƻǊƎŀƴƛȊŀǘƛƻƴǎ ŀǊŜ ǊŜŀŎǘƛǾŜ ƛƴ ƴŀǘǳǊŜΦ  ¦ƴǘƛƭ ǘƘŜȅ ōŜƎƛƴ ǘƻ ōŜ ǇǊƻŀŎǘƛǾŜΣ 
they will neveǊ άǊƛƎƘǘ ǘƘŜ ǎƘƛǇΦέ 

¶ Poor maintenance is often a result of how an organization responds to equipment failures 
(quick fix band-aids) and internal mission-driven priorities. 
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AT IS RE-TUNING ς UNDERSTANDING BUILDING PERSONALITY PRINCIPLES (CONTINUED) 

 LIKE CHILDREN, YOU NEED TO GET TO KNOW YOUR BUILDING 

 WHEN IS THE BUILDING TRULY OCCUPIED AND HOW IT REACTS TO OCCUPANCY CHANGES 

 WHAT IS ITS PERSONALITY 

 HOW DOES IT ACT OR RESPOND TO CHANGING INTERNAL CONDITIONS? 

 HOW DOES IT RESPOND TO WEATHER CHANGES? 

 WHAT IS ITS BALANCE POINT (A POINT WHERE NO HEATING OR COOLING IS REQUIRED TO 

MAINTAIN COMFORT IN THE BUILDING)? 
 
 

                                                 
 

 

 

02 BUILDING PERSONALITY 

¶ This can include weather impacts from high winds, rain, snow, cold or hot weather. 

¶ If the ōǳƛƭŘƛƴƎ ƛǎ ƭƛƎƘǘƭȅ άƻŎŎǳǇƛŜŘέ ƻƴ ǿŜŜƪŜƴŘǎ ƻǊ ŀǘ ƴƛƎƘǘǎΣ Ƙƻǿ ƛǎ ƛǘ ƻǇŜǊŀǘŜŘ όŀǎ ƛŦ Ŧǳƭƭȅ 
occupied and loaded, or with minimal HVAC and lighting)? 

¶ Lǎ ŀƴȅƻƴŜ ŀǊƻǳƴŘ ŀǘ ƴƛƎƘǘǎ ƻǊ ƻƴ ǿŜŜƪŜƴŘǎ ǘƻ ƻōǎŜǊǾŜ ƛǘǎ άƻǇŜǊŀǘƛƻƴǎέΣ ƻǊ Řƻ ǿŜ ŀǎǎǳƳŜΚ 

¶ ²Ƙŀǘ ǎǇŜŎƛŀƭ άǇǊƻŎŜǎǎέ loads exist in the building (who, what, why and when)? 

¶ Iƻǿ Řƻ ǿŜ ŘŜǘŜǊƳƛƴŜ ǘƘŜ άōŀƭŀƴŎŜέ Ǉƻƛƴǘ ƻŦ ǘƘŜ ōǳƛƭŘƛƴƎΚ 5ƛǎŀōƭƛƴƎ ǘƘŜ ƘŜŀǘƛƴƎ ŀƴŘ 
cooling systems during moderate weather (only use economizer controls to ventilate the 
building) can help determine the building temperature response and the balance point. 

 

 

 

 

 



 

23 
Chapter 2 

BUILDING PERSONALITY (CONT.) 

 AS WITH PEOPLE, YOU NEED TO GET TO KNOW YOUR BUILDING 

 

  
 

 

 

02 BUILDING PERSONALITY 

¶ ²Ƙŀǘ ƛǎ ȅƻǳǊ ōǳƛƭŘƛƴƎΩǎ ǇŜǊǎƻƴŀƭƛǘȅΚ 

¶ How does it respond to changing internal conditions? 

¶ How does it respond to external weather changes? 

¶ What is its balance point, where no heating or cooling is required to maintain comfort? 
 

¶ This can include weather impacts from high winds, rain, snow, cold or hot weather. 
 

¶ If the building is ƭƛƎƘǘƭȅ άƻŎŎǳǇƛŜŘέ ƻƴ ǿŜŜƪŜƴŘǎ ƻǊ ŀǘ ƴƛƎƘǘΣ Ƙƻǿ ŘƻŜǎ ƛǘ ōŜƘŀǾŜΚ 
 

¶ Lǎ ŀƴȅƻƴŜ ŀǊƻǳƴŘ ŀǘ ƴƛƎƘǘ ƻǊ ƻƴ ǿŜŜƪŜƴŘǎ ǘƻ ƻōǎŜǊǾŜ ƛǘǎ άǊŜǎǇƻƴǎŜέΣ ƻǊ Řƻ ǿŜ ŀǎǎǳƳŜΚ 
 

¶ ²Ƙŀǘ ǎǇŜŎƛŀƭ άǇǊƻŎŜǎǎέ ƭƻŀŘǎ ŜȄƛǎǘ ƛƴ ǘƘŜ ōǳƛƭŘƛƴƎ? 

¶ It takes time to actually learn a facility!! 

  



 

24 
Chapter 2 

BUILDING PERSONALITY (CONT.) 

 A PSYCHOLOGIST WILL ANALYZE A PATIENT TO LEARN A PERSONALITY AND THEN SUGGEST GENTLY BUT 

PERSISTENT CHANGES IN BEHAVIOR OR ENVIRONMENT TO HELP CHANGE THAT PERSONALITY FOR A 

MORE ACCEPTABLE RESPONSE TO THE ENVIRONMENT (A HAPPIER PERSON) 

 

 
 

 

 

02 BUILDING PERSONALITY 

¶ Personality tuning is the process of learning a building and then gently modifying its control 
ǇŀǊŀƳŜǘŜǊǎ ŀƴŘ ǎŜǉǳŜƴŎŜ ƻŦ ƻǇŜǊŀǘƛƻƴǎ ǘƻ ŀŎƘƛŜǾŜ ƳƻǊŜ ŘŜǎƛǊŀōƭŜ ǊŜǎǳƭǘǎΦ ¸ƻǳΩƭƭ ƘŀǾŜ ŀ 
άƘŀǇǇƛŜǊέ ōǳƛƭŘƛƴƎ ǿƛǘƘ ƭŜǎǎ ŜƴŜǊƎȅ ǳǎŀƎŜ ŀƴŘ ŦŜǿŜǊ ŎǳǎǘƻƳŜǊ or occupant complaints. 
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TERMS RELATED TO RE-TUNING 

 COMMISSIONING 

 RETRO-COMMISSIONING (RCX) 

 RE-COMMISSIONING 

 CONTINUOUS COMMISSIONING® 
 

Continuous Commissioning is a registered trademark of the Texas Engineering Experiment Station 
Energy Systems Laboratory 

 

 

02 BUILDING PERSONALITY 

¶ Commissioning: Setting up control systems for new construction and major renovations. 

¶ Retro-commissioning: Commissioning for an existing building that has never been 
commissioned. RCx is a systematic process for identifying less-than-optimal performance in 
ŀ ŦŀŎƛƭƛǘȅΩǎ ŜȄƛǎǘƛƴƎ ŜǉǳƛǇƳŜƴǘ ŀƴŘ ŎƻƴǘǊƻƭ ǎȅǎǘŜƳǎ ŀƴŘ ƳŀƪƛƴƎ ƴŜŎŜǎǎŀǊȅ ǊŜǇŀƛǊǎ ƻǊ 
enhancements to save energy and cost. Whereas retrofitting involves replacing outdated 
equipment, RCx focuses on improving the efficiency of what is already in place. 

¶ Re-commissioning: Commissioning for a building that has been commissioned before. 

¶ Continuous Commissioning: A continuous practice of commissioning actions for persistent 
benefits. 

¶ These terms all relate to the process of setting up control systems to some known design 
configurations, and the process of verifying set points and adding or modifying control 
algorithms. But how do we know what these set points and configurations are? Do we get 
them from engineers, buildings owners, or through tribal knowledge from service 
technicians? In most cases, we get them from a combination of the three. 
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RECENT RESULTS 

 PNNL RECENTLY RE-TUNED (3) SMALL COMMERCIAL BUILDINGS WITH UPDATED CONTROLS 

 COLLECTED AND ANALYZED INFORMATION 

 MADE SMALL, INCREMENTAL CHANGES OVER TIME TO OPTIMIZE PERFORMANCE 
 

 

 

02 BUILDING PERSONALITY 

¶ Three 20,000 square foot buildings with almost identical footprints, floor plans and similar 
city block locations with slightly different orientations and similar HVAC, lighting and 
envelope designs. 

¶ PNNL staff collected mechanical prints, floor plans, RTU vendor data and other information 
to get to know the building before implementing any changes. 

¶ After analyzing the collected information, the staff and building engineers began 
implementing incremental changes, checking and verifying the effects of each modification 
(via building power metering) before implementing the next change. 
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MAJOR  CHANGES 

 RE-COMMISSIONED UNOCCUPIED MODES (TIGHTENED UP SCHEDULES) 

 RE-COMMISSIONED STARTUP AND SETBACK SEQUENCES 

 INSTALLED WIRELESS TEMPERATURE SENSORS THROUGHOUT THE BUILDINGS 

 WIDENED DEAD BANDS ON THERMOSTAT HEATING & COOLING 
 

 

 

02 BUILDING PERSONALITY 

¶ Building engineers complained the buildings were consuming too much energy and 
occupants complained about comfort. This process proved it COULD save energy and 
reduce complaints simultaneously. 

¶ Reduced night and weekend runtime hours and optimized start times for morning warm up 
cycles. 

¶ Reset average zone temperature fed into thermostat, based upon wireless sensors to 
provide a more true reading of multiple offices served by a single zone system. 

¶ This allowed for widening of temperature dead bands and delayed start up times. 
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CAN IT WORK? 
 

 
Figure: Weekday Load Profiles for Before, During, and After Re-Tuning Project. 

 
The consumption in the graph is an average for each hour (0-23) over the data collection period 
(three periods in this case: before, during, and after changes were implemented). 
 
 

 

 

02 BUILDING PERSONALITY 

¶ This data that illustrates that re-tuning works (and takes time). 

¶ The top blue line in the graph shows the energy consumption rate for the building before 
the re-tuning project started. 

¶ The lower red line in the graph shows the energy consumption rate for the building after 
the re-tuning project was completed. 

After re-tuning, the facility received an Energy Star rating, energy consumption was down 15 to 

20%, and tenant complaints related to comfort were down 50%. Peak savings were realized in 

shoulder months, which is a typical re-tuning finding. 
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QUESTIONS? 
 

? 
 

 

 

¶ Ask the class if they have any questions
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Chapter 3: Initial Data Collection Phase ï Basic Building Info 

 

03 RE-TUNING STEPS 

 

 

 

 

 

 

 

INSTRUCTOR GUIDANCE 

TIME: 15 MINUTES 

MATERIALS: POWERPOINT SLIDES 03 INITIAL DATA COLLECTION PHASE 

LESSON GOAL: KNOW WHAT INFORMATION YOU NEED TO COLLECT INITIALLY 

LEARNING OBJECTIVES: 

¶ STATE THE PURPOSE OF COLLECTING INITIAL BUILDING INFORMATION 

¶ LIST THE KINDS OF INFORMATION YOU NEED TO COLLECT 
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FOUR PRIMARY STEPS OF SMALL/M EDIUM BUILDING RE-TUNING 

 COLLECT INITIAL BUILDING INFORMATION  (DATA COLLECTION  = INITIAL PHASE) 

 BUILDING WALK-DOWN (INVESTIGATION PHASE) 

 APPLICATION OF PRESCRIPTIVE MEASURES (IMPLEMENTATION PHASE) 

 REPORTING OF MEASURES IMPLEMENTED AND CALCULATED ENERGY SAVINGS (DOCUMENTATION 

PHASE) 

 

                                                                         

 

 

03 RE-TUNING STEPS 

¶ Having an organized data set will be very helpful during the initial phase while gathering 
basic building information. 

¶ Creating an organized data set (if not already created) will aid the student, building 
technician and anyone else involved in building re-tuning.  Drawings, sequence of 
operation (SOP) documents, vendor manuals, and re-tuning information gathered over 
time should all become part of the data set. 

¶ As electronic tools are further developed or utilized, it would not be uncommon to expect 
pictures, infrared thermal images, portable data logger files (temperatures, power 
consumption, etc.) and other electronic data to become part of this data set. 

¶ Investigation Phase ς this will require the student or building technician to assume nothing.  
This phase may be the second most difficult ς especially for employees who have a long 
ǘŜƴǳǊŜ ƛƴ ǘƘŜ ōǳƛƭŘƛƴƎΦ  bƻ ƻƴŜ ǿŀƴǘǎ ǘƻ ŦƛƴŘ άƛƳǇǊƻǾŜƳŜƴǘέ ƻǇǇƻǊǘǳƴƛǘƛŜǎ ƛƴ ǘƘŜƛǊ ƻǿƴ 
building, if they are concerned that this will reflect negatively on their past-current 
performance. 

¶ Implementation Phase ς this may be the most difficult phase.  Failure to properly 
implement can result in immediate reversal and conclusion that any further efforts are a 
waste of time and money.  Some no-cost and low-cost changes can be easily implemented 
without too much concern, but all changes should be carefully reviewed and 
communicated with all affected building staff (occupants up to management) to ensure 
everyone is on board.
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PURPOSE 

 DETERMINE THE CHARACTERISTICS OF THE BUILDING AND ITS MECHANICAL SYSTEMS 

 GATHER INFORMATION RELATED TO OPERATIONS & MAINTENANCE (O&M) MANUALS, EQUIPMENT 

REPAIRS, COMPLAINTS, ENERGY PERFORMANCE DATA, OCCUPANCY SCHEDULES FOR HVAC AND 

LIGHTING SYSTEMS 

 SIZE, AGE AND TYPE OF BUILDING, AS-BUILT AND CONSTRUCTION DOCUMENTS, MODIFICATIONS MADE 

TO THE BUILDING, USE/ MISSION CHANGES TO THE BUILDING 
 

 

 

 

03 INITIAL DATA COLLECTION 

¶ The purpose of this step is to determine the overall design of the building and its systems. 

¶ Is the building single floor or multi-floor? 
 

¶ The age of the building will dictate the code requirements for envelope (windows, wall 
thickness, and insulation values), HVAC equipment ventilation and efficiency requirements, 
lighting requirements and other code-mandated design requirements that were in place when 
the building was designed and constructed.  Over time, the only likely improvements would be 
limited to new HVAC and lighting systems, but this should be documented.  Mission changes and 
equipment failures may have driven changes as well. 

 

¶ Document all of the information and use a format that is easy to duplicate for multiple buildings 
(suggest a spreadsheet or simple information log sheet or something similar, sample attached as 
an appendix to this document). 

¶ This is the first step in the building re-tuning process. 

¶ Information collected will be used in the building walk-down (Investigation phase). 

¶ Information should include the following: 

¶ Size, age and type of building. 

¶ Construction documents (including O&M manuals, Sequence of Operation documents, etc.). 

¶ Equipment repairs, maintenance logs, tenant complaints and changes made in response to 
failures or needed improvements. 

¶ Building occupancy schedules versus equipment operation schedules. 

¶ Mission/use of the building. 

¶ Metered data (if available).  
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BUILDING INFORMATION TO COLLECT ς LOG OR SPREADSHEET 

 

 BUILDING SIZE AND GEOMETRY, AGE, MISSION 

 TYPES OF HVAC EQUIPMENT (HEAT PUMPS, SPLIT SYSTEMS, GAS, HOT WATER, ETC.) AND CAPACITY 

 LIGHTING SYSTEMS (TIME CLOCKS, OCCUPANCY SENSORS, MANUAL, OTHER) 

 CONTROL SYSTEMS FOR HVAC AND LIGHTING (IF ANY) 

 SCHEDULES FOR HVAC AND LIGHTING SYSTEMS 

 MAINTENANCE SCHEDULES 

 BUILDING REPAIRS OR RENOVATIONS 

 NUMBER OF OCCUPANTS, NUMBER OF ZONES  

 METERED DATA OR BILLING DATA 
 

 

 

 

03 INITIAL DATA COLLECTION 

¶ Building geometry: approximate gross square feet, number of floors, general building 
shape. 

¶ HVAC systems, equipment types and capacity, number of zones. 

¶ Number of major types of equipment, including RTUs, lighting, domestic hot water, exhaust 
fans, process equipment, etc. 

¶ Did walls go up that split an HVAC zone resulting in ductwork serving an area that is no longer 
part of the HVAC zone? 



 

34 
Chapter 3 

¶ Occupants: Is the building mostly office space? Are there server rooms or floors? Are there any 
food service spaces (restaurants, cafeteria or coffee shops)? 

¶ Schedules: Occupancy/Lighting/HVAC 

¶ Has the building mission changed (was a warehouse, now converted to office space)? 
 

¶ Have the HVAC systems serving the building changed or been modified to meet changing 
missions, poor designs or complaints? 

 

¶ Are there legacy systems to this building that are no longer needed or used (i.e., smoking rooms 
with dedicated exhaust fans is common in older buildings)? 

 

¶ Were renovations done, but not completed (rooftop equipment removed, but ductwork left in 
place when it should be capped or removed)? 

 

¶ If you help manage the building, you probably have all or most of this information at your 
disposal. 

 

 

 

 

 

 

 

QUESTIONS? 
 

? 
 

 

 

03 INITIAL DATA COLLECTION 

¶ Ask if there are any questions. 
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Chapter 4: Investigation Phase ï Building Walk-down  

 

 

04 RE-TUNING STEPS

INSTRUCTOR GUIDANCE 

TIME: 15 MINUTES 

MATERIALS: POWERPOINT SLIDES 04 BUILDING WALK-DOWN INVESTIGATION PHASE 

LESSON GOAL: KNOW WHAT BUILDING SYSTEMS AND COMPONENTS TO INVESTIGATE 

LEARNING OBJECTIVES: 

¶ STATE THE PURPOSE OF PERFORMING A BUILDING WALK DOWN 

¶ LIST THE DIFFERENT SYSTEMS AND COMPONENTS THAT YOU NEED TO FOCUS ON 
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BUILDING WALK-DOWN FOCUS AREAS 

 BUILDING ENVELOPE 

 HVAC SYSTEMS AND CONTROLS 

 LIGHTING SYSTEMS AND CONTROLS 

 HOT WATER 

 OFFICE EQUIPMENT 

 INDOOR ENVIRONMENTAL CONDITIONS 

 AIR DISTRIBUTION SYSTEMS (DUCTWORK) 

 METER PROFILE 
 

 

 

 

04 INVESTIGATION PHASE 

¶ Building envelope - focused on the outside conditions of the building (window and door seals, 
pipe penetrations, attic insulation, window and door integrity, window shading devices, etc.). 

¶ HVAC systems - any and all heating and cooling equipment. This might include any energy 
saving devices that might be part of the heating and cooling systems (programmable 
thermostat, variable frequency drives (VFDs), heat recovery systems, time clocks, economizer 
controls, etc.) and how well they are working.  Do the HVAC systems run all the time or only as 
needed (do schedules match occupancy patterns)? 

¶ Lighting ς Inside and outside lighting. Include the type of lighting and the light levels found in 
the inside and on the outside of the building.  Include the type of lighting controls (manual or 
automatic, photocells, etc.) and whether they are working or not.  Also review for areas that are 
over lit and could be de-lamped.  Are the lights off at night and on weekends (or whenever the 
building is not occupied)? 

¶ Hot water ς any additional hot water heating that might be in the building and what is its 
function to the mission inside of the building.  What is the temperature of the hot water and can 
it be turned down at night or on weekends? 

¶ Office Equipment, break room equipment and restaurant equipment ς things that can be 
turned off or have a sleep mode and equipment having an Energy-Star rating. 

¶ Indoor Environmental conditions ς focused on the quality of conditions inside of the building 
and layout of the building. This should include any construction in the building. 

¶ Air distribution systems - focused on ductwork, diffusers, roof curbs, etc. used to provide path 
for airflow into or out of the HVAC equipment. 

¶ Meter profile ς a valuable tool that, if available, is very helpful when re-tuning and can show the 
savings when implementing changes in a building. 



 

37 
Chapter 4 

 

BUILDING WALK-DOWN FOCUS AREAS GUIDANCE  

 USE YOUR SENSES (LOOK, LISTEN, SMELL, TOUCH) 

 PERFORM DURING OCCUPIED AND UNOCCUPIED PERIODS 

 PERFORM DURING NIGHTS AND WEEKEND PERIODS 

 PERFORM DURING THE HEATING SEASON 

 PERFORM DURING THE COOLING SEASON 

 DOCUMENT, DOCUMENT, DOCUMENT ς THE DATA WILL BE USED 

DURING THE IMPLEMENTATION PHASE 
 

 

 

 

04 INVESTIGATION PHASE 

¶ Has the building mission changed (was a warehouse, now converted to office space)? 

¶ Have the HVAC systems serving the building changed or been modified to meet the changing 
mission? 

¶ /ƻƴǎǘǊǳŎǘƛƻƴ ƻǊ ǊŜƴƻǾŀǘƛƻƴǎ ŀǊŜ ŎƻƴǎƛŘŜǊŜŘ άǇƻǎǘέ ƛƴƛǘƛŀƭ ōǳƛƭŘƛƴƎ ŎƻƴǎǘǊǳŎǘƛƻƴ ŀŎǘƛǾƛǘƛŜǎΦ 

¶ Are there legacy systems in this building that are no longer needed or used (smoking rooms with 
dedicated exhaust fans is common in older buildings)? 

¶ Were renovations done, but not completed (rooftop equipment removed, but ductwork left in 
place when it could be capped or removed)? 

¶ Did walls go up that split an HVAC zone resulting in a ductwork serving an area that is no longer 
part of the HVAC zone (thermostat in the wrong location or two HVAC zones serving the same 
area ς possibly fighting each other)? 

¶ Have manual light switches been removed or located in the wrong location (occupants have no 
control over office lighting)? 

¶ Are certain areas over lit? 

¶ Rotating equipment (fans, motors, pumps) making unusually loud noises? 

¶ Are the lights off at night or when the building is not occupied? 

¶ Are HVAC systems (fans, pumps, chillers, boilers) off at night or when not needed (or are they 
active ς just in case)? 

¶ Suggest creating a log sheet (example logs attached in appendix). 
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BUILDING WALK-DOWN TOOLS (TOOL KIT)  
  

 
 

 

 

04 INVESTIGATION PHASE 

¶ Building envelope ς Camera, thermal imaging camera and Infrared (IR) temperature gun. 

¶ HVAC systems ς Tape measure, air flow velocity sensor, IR temperature gun, camera, thermal 
imaging camera, wet-bulb sensor, screwdriver, wrench. 

¶ Lighting ς Light meter, electronic ballast detector (flicker). 

¶ Hot water ς Camera, thermal imaging camera and IR temperature gun. 

¶ Office Equipment, break room and food-related equipment ς camera, IR temperature gun. 

¶ Indoor Environmental conditions ς camera, IR temperature gun, tape measure. 

¶ Low cost tools shown include temperature gun (Infrared), Light Level Meter (foot candle or lux 
or both), digital camera, tape measure, tools for opening roof top panels, etc. 

¶ Higher cost tools might include a thermal imaging camera (shown), CO2 monitor (not shown), 
digital manometer (not shown), airflow hood (not shown), etc. 

 

QUESTIONS? 
 

? 
 

 

 

04 INVESTIGATION PHASE 

¶ Ask if there are any questions. 
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Chapter 5: Investigation Phase ï Building Envelope         

 

05 RE-TUNING STEPS 

 

 

 

 

 

 

 

 

 

INSTRUCTOR GUIDANCE 

TIME: 60 MINUTES 

LESSON GOAL: LEARN HOW TO WALK DOWN THE OUTSIDE OF THE BUILDING 

MATERIALS: POWERPOINT SLIDES 05 BUILDING ENVELOPE INVESTIGATION PHASE 

LEARNING OBJECTIVES: 

¶ WHAT TO FOCUS ON WHEN REVIEWING DOORS AND WINDOWS 

¶ WHAT TO FOCUS ON WHEN REVIEWING WALLS AND ROOFS 
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BUILDING ENVELOPE WALK-DOWN: DOORS AND WINDOWS                                                                                      

 

 SEALS WEAR OUT AT THE BOTTOM OF DOORS FIRST. 
 

 

 

05 INVESTIGATION PHASE ς BUILDING ENVELOPE 

Doors ς prescriptive checks: 

¶ Check door seals along the bottom edges. 
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BUILDING ENVELOPE WALK-DOWN: DOORS AND WINDOWS                                                                                      

 

 SEALS WEAR OUT ALONG THE VERTICAL EDGES LAST, OR ARE NOT EVEN INSTALLED. 
 

 

 

05 INVESTIGATION PHASE ς BUILDING ENVELOPE 

Doors ς prescriptive checks: 

¶ Check door seals along the side edges. 

¶ A tight seal or lack of a tight seal can influence the indoor environment. 
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BUILDING ENVELOPE WALK-DOWN: DOORS AND WINDOWS                                                                                      

 

 LOADING DOCKS OFTEN HAVE DOORS THAT LEAD TO THE BUILDING INTERIOR 
 

 

 

05 INVESTIGATION PHASE ς BUILDING ENVELOPE 

Doors ς prescriptive checks: 

¶ When a building has a loading dock or freight delivery area, the interior doors of that 
ƭƻŀŘƛƴƎ ŘƻŎƪ ōŜŎƻƳŜ άŜȄǘŜǊƛƻǊέ ŘƻƻǊǎ ōȅ ǾƛǊǘǳŜ ƻŦ ǘƘŜ ŦǊŜƛƎƘǘ ōŜƛƴƎ ŘŜƭƛǾŜǊŜŘ ŦƻǊ ŜȄǘŜƴŘŜŘ 
periods of time. 

¶ These interior doors, that become exterior doors, need to have their seals inspected or 
installed if missing (as shown in this picture). 

¶ Light coming from under a door or through the side gap is a tattle-tale indicator of missing 
seals. 
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BUILDING ENVELOPE WALK-DOWN: DOORS AND WINDOWS                                                                                      

 

 CRACKED GLASS CAN BE A HAZARD AS WELL AS AN ENERGY LOSS 
 

 

 

05 INVESTIGATION PHASE ς BUILDING ENVELOPE 

Windows ς prescriptive checks: 

¶ Check for cracked window panes. 

¶ Check for cracked, chipped or missing window glazing or caulking. 

 

 

 

 

 

 

 

 

 

 






















































































































































































































































































