BOC 1012 Instructor Notes & Metrics

Overview
One major program goal of the BOC is to increase participants’ ability to identify areas for reductions in energy consumption and demand and to design projects to accomplish this.  The competency basis of the Building Operator Certification adds responsibilities to the instructors to ensure appropriate material coverage and effective delivery so that participants are successful on the test and any related project assignments (see below). To the degree possible, instructors should encourage and maintain an interactive classroom environment to enable participants to learn from each other’s experiences and apply the information to their facilities. Metrics are defined for Class Exercises, Project Debrief, and Proctorship of BOC Exams to ensure quality of program delivery.  You should familiarize yourself with these metrics and seek assistance from the BOC program administrator or the BOC office, if questions arise. 

Preparation
Review the suggested activities and checklist, below, and reference the project workbook and review the project rubric from the previous class. Both provide criteria for effectively engaging participants, promoting discussion on key topics, and helping participants review and check for understanding. Since class activities are a required component of BOC training, determine if you will be implementing activities suggested or equivalent (objective, method and time) activities of your choice. In making your decision, remember that the ultimate goal is to facilitate the learning by adults who prefer experienced-centered and problem-centered instruction. 

Speak with your BOC program manager to determine who is sponsoring the BOC course. The BOC program helps connect participants to local resources including utility programs that can assist then with their energy efficiency projects. Check the www.dsireusa.org website. DSIRE is a comprehensive source of information on state, local, utility and federal incentives and policies that promote renewable energy and energy efficiency. Research and become familiar with utility rebate and incentive programs, state energy office initiatives, and local energy efficiency trends and initiatives relevant to the class subject matter. Use the research to supplement discussion and tailor/adapt BOC curriculum to support sponsor interests.  For example:
1. Describe how the BOC sponsor’s EE initiative and/or DSM program benefits building owners. 
2. Provide one or more examples of how their initiative/program relates to the topic you are teaching. What would a building operator need to know about this relationship? How would you tailor the instruction to share this information with the participants?
Presentation Materials
The BOC Program provides electronic MS PowerPoint slides that complement the participant handbook to help you prepare participants for the tests and exercises. We encourage you to enhance the slides with your own teaching aides provided these do not confuse coverage of the basic materials nor create any ambiguity in the minds of the participants. These aides might include additional slides, case studies, demonstration props and specialty equipment, videotapes, and in-class exercises. Instructors are also encouraged to note current changes and developments in the topic they are presenting.  See the suggested props/specialty equipment in the checklist below.

Participant Materials
Participants receive a handbook that complements the presentation slides. The handbook may contain pages, illustrations, tables, charts, and other documents, supporting activities. Instructors should reference the handbook during class and refer participants to specific pages when giving instructional cues.

Class Exercises 
Metric: integrate a minimum of 1 hour of non-lecture, participant-centered activity into the training day.
Class exercises are activities led by the instructor in class to enable participants to practice skills and concepts taught. The average retention rate for lecture mode of instruction is 5% compared to 50% for discussion group and 75% for practice by doing. Additionally, activities break up a long day of presentations and offer participants an opportunity to network with and learn from each other’s experiences. Most classes in BOC Level I and II have several suggested in-class exercises for the instructor to administer. Review the suggested exercises below.

Project Assignment 
Metric: allot a minimum of 10 minutes of class time facilitating a debrief on the project assignment from the class taught before yours.

Successful completion of all project assignments is required for Level I certification. It is therefore important to ensure participants understand the assignment and are comfortable completing it. Participants return the completed projects to the following class where it is reviewed and graded by the training coordinator. 

Review the Project Workbook to familiarize yourself with the project assignments. Review the project specific to the class taught before yours (see BOC schedule at this URL – administrator provides URL). Develop three questions you would use to facilitate the discussion keeping in mind the goal of providing participants with the opportunity to share their experiences and create action steps for implementing energy efficiency improvements.

The instructor is responsible for reviewing the project assignments at the end of the class before administering the test. Refer participants to their Project Workbook and grading rubric when reviewing the assignment. 

BOC Test Proctor Procedure 
Metric: follow the BOC test procedure. 

The BOC test is designed as an assessment of a participant’s grasp of the material and it is essential that the integrity of the test be maintained. The following test procedure maintains the integrity of the test by preparing participants to be successful in the absence of coaching to the test. 

TEST PROCEDURE: The instructor is responsible for administering the test and will be present throughout the test to answer questions. The instructor is permitted to clarify the questions, if needed, but may not provide the answers to any questions under any conditions. 

At the beginning of the class session, the instructor will review the day’s agenda, including the timing of the test and general points concerning its administration. The instructor will review the test procedures and restrictions with participants prior to taking the test. 

The exams are open-book and any notes or handout materials may be used as a reference. A period of one hour is available for the test, but it will not be strictly timed.

Coaching of participants about material that appears on the test is not permitted during instruction of BOC classes.  Directing participants to highlight or put post-it notes at specific points in the Participant Handbook is also not permitted. The instructor is responsible for ensuring a quiet test environment, which includes no use of cell phones and no unnecessary conversation of any kind while the test is underway. When finished, the TEST BOOKLET and the COMPETED ANSWER SHEET should be turned in to the instructor or the site coordinator, as appropriate.

Evaluation
At the end of class, all participants will complete a Class Evaluation form after taking the test. The evaluation is designed to collect information about the class content, instruction, and future interest in topics. The information is used by NEEC to make improvements to the curriculum, to share with instructors, and to plan future classes offered in the BOC program.

Suggested Activities
BOC 1012 has three exercises. These exercises are extremely important to each participant in successfully passing the test and meeting learning objectives. Instructors should familiarize themselves with these exercises and are encouraged to improve upon them or add to them, as time will permit. These are described in more detail, below. In addition to class exercises, BOC 1012 has a self-test to activate prior knowledge, suggested discussion topics and case studies.  Small group break out discussion and other participant-centered techniques are encouraged. Instructors are encouraged to bring additional or more familiar case studies to the class that emphasizes the importance of O&M best practices.  

	Materials
	Suggested Activities
	Time

	General Prep:
Review project assignment from the previous class

Handbook: 
Agenda
Objectives

	1. Introductions – Instructor Led Discussion
A. To help warm-up the participants for class discussion the following questions are suggested after the basic introductions:
1. What does “high performance” HVAC mean to you? 
2. What’s your experience with high performance HVAC systems?
B. Class Agenda and Learning Objectives
1. Provide an overview of the day and a brief explanation of the topics the class will cover and why. 
2. Provide an explanation of the learning objectives
3. Transition to the first topic on the agenda.
	5 min


	Slide: 51-52
Handbook: P. 52-53
	1. HP Heating & Cooling Activity - Small-Group Case Study & Discussion
A. Instructions
1. Divide participants into two to four groups with approximately the same number of people in each group.
2. Assign each group one of the following building scenarios. Give groups 5 minutes to discuss the answers to the questions that follow the case study, as a group.
3. Each group appoints one person to report the group’s findings to the class.
4. Answers appear below.
B. Building Case Study I
1. Building: Single story 50,000 square foot elementary school with large playground area
2. Existing HVAC System: Built-up packaged rooftop units (30 years old) O&M costs have increased as the existing HVAC system ages. To decrease costs associated with operation (energy costs and maintenance costs), the school district wishes to replace the existing HVAC system with one that is more energy efficient.
3. Questions/Answers: 
i. List the high performance HVAC replacement options for the building and select one that you think is most applicable/suitable. ANSWER:
· Ground Source Heat Pump
ii. What are some of the energy and non-energy benefits of your preferred new HVAC system over the existing system? ANSWERS: 
· Increased efficiency over air source heat pump
· Electric only system
· Very quiet--users do not know when the system is operating 
· No outside equipment to hide, eliminating vandalism and roof top units
iii. How will O&M activities and level of effort be affected by changing to your preferred new HVAC system? ANSWERS:
· No requirement to clean an outdoor, air cooled heat exchanger
· Open loop systems may be subject to clogging due to mineral deposits
· No compressors to maintain
C. Building Case Study II
1. Building: Nine story office building (25,000 square feet per floor) in Portland, Oregon
2. Existing HVAC System: Two main variable air volume air handling units with reheat terminal units serving perimeter zones and non reheat terminal units serving interior zones. The main air handlers are tied into a central hot water boiler and water-cooled chilled water plant (40 years old).
3. Building owner has been notified that there has been an increase in the number of occupant complaints regarding discomfort (too hot/too cold) in work areas. Also, the equipment is nearing the end of its useful life. Replacement of the existing HVAC system has been included in the building’s capital improvement plan. In order to capitalize on incentives offered by the utilities serving the building, the owner wants to replace the existing HVAC system with one that is energy efficient.
4. Questions/Answers: 
i. List the high performance HVAC replacement options for the building and select one that you think is most applicable / suitable. ANSWERS:
· Condensing Boiler
· Heat recovery chiller (not discussed in presentation, but students may be aware of this technology)
ii. What are some of the energy and non-energy benefits of your preferred new HVAC system over the existing system? ANSWERS:
· Decrease in Natural Gas Use
· Increased safety resulting from lower operating temperatures
· Smaller footprint allows more usable space in mechanical rooms
iii. What are some of the energy and non-energy benefits of your preferred new HVAC system over the existing system? ANSWERS:
· Decrease in Natural Gas Use
· Increased safety resulting from lower operating temperatures
· Smaller footprint allows more usable space in mechanical rooms
D. Transition from the activity discussion to a summary of the key points of the HP heating and cooling systems and additional resources available for more information. Then, transition to the test procedure.
	15 min

	Handbook: P. 85
	1. Energy Recovery Activity I – Small-Group Case Study & Discussion
A. Instructions
1. Explain to participants that the goal of the activity affords opportunity to check their understanding of O&M and application considerations of the runaround coil loop system before examining one other type of energy recovery system – the heat pipe.
2. Divide participants into groups of four to five students to discuss the questions below.
3. After 10 minutes of individual group discussion, a representative from one group should present to the class how they answered each question. 
4. Afterward, the remaining groups should be prompted to add additional comments or considerations to the questions.
B. Introduction to Runaround Coil Loop
1. Refer to the runaround energy recovery loop diagram shown in the slide. The runaround coil energy recovery device consists of a coil that transfers heat between two or more air streams. Only sensible energy can be transferred between the air streams with this device. The liquid in the runaround loop coil can be water or a glycol solution to prevent freezing. A pump is required to circulate the liquid around the coil. As can be inferred from this diagram, the runaround loop piping can allow the proximity of the heat transfer coils to be close to each other or far apart. This can be advantageous if this type of energy recovery device is being added to an existing building with supply and exhaust ductwork not in close proximity. 
2. Questions/Answers: 
i. Describe the maintenance considerations associated with this energy recovery system. ANSWER:
· The additional recovery coil and preheat/precool coil will need periodic cleaning to ensure optimum efficiency. The additional pump used in the runaround loop will need to be maintained as well.
ii. Assuming this system is operating in a very cold climate, where below freezing temperatures are common, what would be one concern and a way to remedy it?  ANSWER: 
· Below freezing temperatures could cause the fluid in the runaround coil loop to freeze. Adding glycol to the water in the loop can prevent freezing. 
iii. If this system was serving a laboratory, explain why it would be well suited. ANSWER:
· A runaround loop energy recovery system could be a good application in a laboratory because it wouldn’t mix airstreams or re-introduce exhaust air or chemicals back into the supply air stream.
iv. In terms of outside air conditions, when is it most beneficial to run the pump, exchanging heat between the exhaust air stream and outside air stream? ANSWER:
· It would be most beneficial to run the pump in this system when there is a large temperature difference between the outside air and the return/exhaust air. There is still benefit from operating this energy recovery device when the temperature difference between outside air and return/exhaust air is less, but the benefit decreases with decreasing temperature difference.
v. During what conditions would it make sense to turn the pump off? ANSWER:
· When the amount of additional energy required to operate this energy recovery device exceeds the energy recovered, it would make sense to turn the pump off. This occurs when the outside air temperature is near the return/exhaust temperature.
vi. Under these conditions (pump off) what are the energy penalties?
· There is still an energy penalty from using this energy recovery device even when the pump is off due to the air pressure drop across the recovery coil and preheat/precool coil. This results in additional fan energy required to operate the supply air and return air fans.
C. Transition from the activity discussion which focused on water-to-water and air-to-air systems, applications, and maintenance to the next section which focuses on the heat pipe system.
	15 min

	Handbook: P. 86
	1. Energy Recovery Activity II- Small-Group Case Study & Discussion
A. Instructions
1. Explain to participants that the goal of the activity is to help them apply the O&M and application concepts learned in class today to the heat pipe system. 
2. Provide a brief introduction to this new type of energy recovery device (heat pipe).
3. Divide participants into groups of four to five students to discuss the questions below.
4. After 10 minutes of individual group discussion, a representative from one group should present to the class how they answered each question. 
5. Afterward, the remaining groups should be prompted to add additional comments or considerations to the questions.
B. Introduction to Heat Pipe Energy Recovery
1. A heat pipe energy recovery device is shown. By utilizing a refrigerant as the working fluid, it is able to transfer heat between two air streams. When the working fluid absorbs heat, it turns to a gas. Alternatively, when it gives off heat it turns to a liquid. This phase change process allows the working fluid to naturally circulate within each pipe without any pumps or moving parts. Unlike an energy wheel or permeable membrane energy recovery device, a heat pipe doesn’t mix air streams.
2. Questions/Answers: 
i. 1) What are some advantages of using this type of energy recovery device over other types of energy recovery in terms of operations and maintenance and contamination considerations? ANSWER:
· A heat pipe energy recovery device doesn’t have any moving parts, so there is no maintenance, other than keeping the coil clean. Another advantage is there is no leakage between airstreams, unlike an energy recovery wheel. Therefore, it could be a good choice in a laboratory application that uses chemicals or biological processes.
ii. Considering the advantages listed above in question 1, list at least three good applications or building types for a heat pipe energy recovery device.  ANSWERS: 
· In buildings or applications where maintenance is difficult to perform or where the additional maintenance of an energy recovery device would be undesirable. 
· A laboratory that uses chemicals and fume hoods.
· A restaurant where there would be a risk of re-introducing odors from cooking back into the building.
iii. Between what airstreams would it be appropriate to use this type of energy recovery device? ANSWERS:
· Exhaust air and outside air or relief air and outside air.
C. Refer students to the supplemental reading resources on Heat Recovery found on the BOC website http://www.theboc.info/about/resources.
D. Transition from the activity discussion, which focused on types of systems, applications, and maintenance to the next section which focuses on design & financial considerations of selecting energy recovery systems. 
	15 min
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BOC 1012 Instructor’s Checklist


·  Number of people expected: _____
·  Classroom set-up confirmed?
·  Instructor(s) bio
·  Participant Ids
·  Pens and sign-up sheets
·  Evaluation forms
·  Participant handbooks
·  Test booklets
·  Test answer sheets
·  Duct tape 
·  Extension cord
·  Props: none


Be sure to review with participants all of the material covered on the test. 
Forward all test booklets and answer sheets to NEEC within two weeks of the class.


Collect these evaluations at the end of the class and return the completed 
evaluations to the training coordinator.

