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Editor's Note

By Herb Woerpel

The Divided State of

Decarbonization
Supreme Court decision sti�es federal climate action yet again.

SCROLL

The Supreme Court is certainly dominating headlines as of late. While mainstream media is focusing much of its

attention on the Roe v. Wade decision, a recent ruling to limit the U.S. Environmental Protection Agency’s (EPA’s) ability

to regulate greenhouse gas emissions through the Clean Air Act caught the attention of the comfort community.

The 6-3 decision essentially states that anytime an agency attempts to adopt rules that are transformational to the

economy (i.e., climate change regulations), the regulation is presumptively invalid unless Congress has provided its

stamp of approval.

Of course, this is a critical opinion because our Congress is, and has been for some time now, quite dysfunctional —

especially on issues as politically polarizing as climate change.

The primary issue at hand was if and how the EPA can regulate coal-�red power plants, which are the single-largest

source of carbon emissions. The ruling essentially eliminates the use of the Clean Air Act to require fossil fuel

companies to shift their power generation from fossil fuels to other sources that emit less carbon dioxide, such as

electricity.

Now, if Congress and the president want an existing agency to regulate a new issue, or even a new agency to regulate a

speci�c set of problems, they must say so.

Lead Image [PeskyMonkey]/[iStock / Getty Images Plus] via Getty Images

Partisan Opinions
State administrators have considerable power when it comes to regulating the emissions believed to be responsible for

climate change. They are the primary regulators of utilities through their public utilities commissions. A large portion of

carbon is delivered through pipes and wires, which are regulated by public utilities, so it’s largely up to the states

whether the energy is delivered via coal, gas, or renewables.

States also set building codes, which are designed to dictate long-term consumption and emissions patterns, including

the where energy comes from.

Recognizing this authority, numerous leaders across several states continue to set their own policies regarding climate

control. Thirty-one states and Washington, D.C., have used that authority to set standards for how much of the state’s

electricity must come from clean sources by a certain time. California Gov. Gavin Newsom requested that the California

Air Resources Board (CARB) examine whether and how it could become carbon-neutral by 2035, 10 years ahead of the

state’s current target. He also requested the California Public Utilities Commission accelerate its goal of cutting the

state’s emissions by 2030.

New York Gov. Kathy Hochul recently signed a legislative package of three bills designed to strengthen New York's

commitment to clean energy development and energy ef�ciency while reducing greenhouse gas emissions. The bills will

increase ef�ciency standards for appliances, allow the state’s public service commission to enable thermal energy

networks that have the ability to heat and cool multiple buildings, and more.

On the other side of the fence, several legislators applauded the Supreme Court decision.

"[This is a] huge victory against federal overreach and the excesses of the administrative state,” said Patrick Morrisey,

attorney general, West Virginia, according to Reuters. This is a huge win for West Virginia, our energy jobs, and those

who care about maintaining separation of powers in our nation."

"Today’s ruling reaf�rms Congress never intended the federal government to regulate greenhouse gas emissions for the

states,” said North Dakota Sen. Kevin Cramer.

Engineering Solutions – Firm By Firm
As part of the private sector, AEC �rms have the power to drive decarbonization through its designs, practices, and

initiatives.

Leading the way is ASHRAE, which recently issued a position document on building decarbonization and its role on

mitigating the negative carbon impact of buildings on the environment.

“Building decarbonization encompasses a building’s entire life cycle, including building design, construction, operation,

occupancy, and end of life,” said Farooq Mehboob, Fellow ASHRAE, 2022-2023 ASHRAE president. “ASHRAE is

leading the charge in accelerating the mitigation of carbon resulting from energy use in the built environment by

providing this roadmap to further our Society’s mission of a healthy and sustainable built environment for all.”

ASHRAE’s position is that decarbonization of buildings and its systems must be based on a holistic analysis including

healthy, safe, and comfortable environments; energy ef�ciency; environmental impacts; sustainability; operational

security; and economics.

By 2030, the global built environment must at least halve its 2015 greenhouse gas (GHG) emissions, whereby:

All new buildings are net-zero GHG emissions in operation;

 Widespread energy ef�ciency retro�t of existing assets are well underway; and

Embodied carbon of new construction is reduced by at least 40%.

Numerous individual �rms are proactively pursuing solutions on their own as well.

IMEG Corp., a Rock Island, Illinois-based �rm that focuses on providing high-performing building systems,

infrastructure, program management, and construction-related services, has integrated environmentally friendly

policies and practices that promote energy, water, and carbon emissions conservation as well as waste reduction into its

everyday activities.

“By joining industry- and government-led alliances, we’re making steps toward a carbon-free future,” said Adam

McMillen P.E., LEED AP BD+C, director of sustainability, IMEG Corp., in a blog post. “In the last few years, IMEG joined

�ve such initiatives: the MEP 2040 Challenge, U.S. Department of Energy’s Better Buildings Alliance, the AIA 2030

Commitment, the National Academy of Medicine’s Action Collaborative on Decarbonizing the U.S. Health Sector, and

the Structural Engineers 2050 Commitment.

“I’m also encouraged by the 61 U.S. hospital and health sector companies that joined the Biden Administration’s Health

Sector Climate Pledge to reduce greenhouse gas emissions by 50% by 2030, and AIA’s commitment to support their

members as they guide elected of�cials in addressing climate change,” he continued.

SmithGroup, an integrated design �rm, has signed two new climate action commitments, the MEP 2040 Challenge and

the SE 2050 Commitment. These two actions build upon the �rm’s previous commitment to the AIA 2030 Commitment

(signed in 2010) and support of the ASLA Landscape Declaration (2016).

SmithGroup is dedicated to designing a carbon-free future that embraces conservation, maximizes renewable energy,

decarbonizes systems, adapts existing buildings and sites, incorporates low-carbon construction materials, and goes

beyond offsets as much as possible.

“Leveraging the strength of our multidisciplinary structure, we are striving to advance climate mitigation and adaptation

in all our work,” said Greg Mella, SmithGroup’s director of sustainability. “Signing each of these commitments builds

upon our previous leadership in sustainable design and demonstrates our belief that accountable progress is necessary

to mitigate the worst of the climate crisis.”

Conclusion
The Supreme Court’s decision is divisive. Some believe it places the opinions of nine individuals above experts who’ve

devoted their entire lives to the speci�c area of interest. Others believe our elected representatives — and not

bureaucrats without legal authority — should be in charge of such decisions. What do you think?

Regardless of where you stand, what is your �rm doing in the name of decarbonization? Let me know, as I’d love to

highlight your efforts in a future issue.

Herb Woerpel
Herb Woerpel is editor-in-chief of Engineered Systems. Contact him at
woerpelh@bnpmedia.com.
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Industry News

RMF Engineering Names Martha Larson
Director of Sustainability

SCROLL

BALTIMORE — RMF Engineering announced Martha Larson has joined the �rm as its new director of sustainability.

Working alongside leadership at each of RMF’s eleven of�ces, Larson will focus on climate-driven and carbon reduction

efforts across the �rm’s utility and energy planning portfolio.

“Martha is joining the team at a pivotal moment for our organization,” said Ken Pitz, president, chairman of the board of

directors, RMF. “As we continue working to minimize the environmental impact of our industry and that of our clients,

particularly in the higher education sector, Martha’s expertise will be integral to advancing our industry-leading position

in sustainable campus planning and design. We are thrilled to have her on board.”

Larson comes to RMF following more than a decade as the manager of campus energy and sustainability at Carleton

College, where she championed campus-wide climate action initiatives. At Carleton, she oversaw the installation of the

institution’s second commercial-size wind turbine, development of the campus climate action plan, and a campuswide

transition from district steam heating to low-temperature hot water tied to a geothermal heat pump system. Larson’s

role was directly responsible for reducing the college’s carbon footprint by nearly 70% since 2008 — an achievement

from which she looks forward to bringing lessons learned to her position at RMF.

Daikin Applied Americas’
CEO Mike Schwartz to
Retire

MINNEAPOLIS — Daikin Applied Americas’ president and CEO, Mike Schwartz, intends to retire from his position at

the end of August.

Schwartz has been the president and CEO of Daikin Applied Americas (DAA), a member of Daikin Industries Ltd., since

September 2011. When he joined, he was charged with transforming a complacent organization into a high-performing

contender in the marketplace, and, since 2011, he’s met the challenge with resounding success, including increasing

manufacturing capacity by 75%; doubling the employee base to 4,900 including throughout North, Central, and South

America; and transforming the company from an equipment manufacturer to a solutions provider by developing a

connected solutions business, acquiring interest in software and systems integration companies, and strengthening the

sales and service channels.

Financially, DAA achieved record bookings, backlog, and revenue, year after year. Schwartz’s success was recognized

with a position on the board of parent company, Daikin Industries Ltd., in 2019.

Among his many accomplishments, Schwartz is widely recognized among employees for his commitment to people-

centered management. Under his leadership, DAA has increased vacation time and paid parental leave, prioritized

giving back to communities with a volunteerism policy, and launched a companywide diversity and inclusion team to

foster a sense of belonging and embrace differences as the fuel for competitive advantage.

AHRI Urges Support for
Water Heater De�nition Bill

ARLINGTON, Va. — Leaders of the Air-Conditioning, Heating, and Refrigeration Institute (AHRI) issued a letter to the

leadership of the House and Senate energy committees seeking support for legislation (H.R. 7962/S. 4061) that would

amend the Energy Policy and Conservation Act (EPCA) to clarify the de�nitions of residential and commercial water

heaters.

The legislation corrects an error in a �nal test procedure rule for commercial water heaters, issued in November 2016

by the U.S. Department of Energy (DOE), that required manufacturers to rate some of those units using residential

water heater ef�ciency standards. This created turmoil within the industry and resulted in property owners and small

business owners spending resources to �nd alternative solutions because the commercial water heating equipment that

�t their needs was no longer available.

To permanently correct this error, a narrowly tailored technical amendment to the statutory EPCA de�nitions of water

heaters is necessary, and these bills accomplish that task.

“America’s HVACR and water heating manufacturers, who make the most innovative, energy-ef�cient products

available in the world today, are grateful to Sens. Debbie Stabenow (D-MI) and Marsha Blackburn (R-TN), and Reps.

Debbie Dingell (D-MI) and Tim Walberg (R-MI) for their leadership in introducing this much-needed technical

amendment,” said Stephen Yurek, president and CEO, AHRI. “This bipartisan bill will realign the legal de�nitions of

commercial and residential water heating equipment enable more appropriate product choices for small businesses and

provide business certainty for water heater manufacturers.”

Andres Caballero
Appointed President of
Uponor North America

APPLE VALLEY, Minn. — Uponor Corp. named Andres Caballero president of its building solutions – North America

division and a member of the executive committee. He will be based in Apple Valley, Minnesota, reporting to Michael

Rauterkus, president and CEO, Uponor Corp.

Caballero has extensive leadership experience, including more than a decade at Honeywell Intl. Inc., leading global

businesses in environmental and control solutions, building solutions, Honeywell homes, and sensing and control. Prior

to joining Honeywell, Caballero led the Americas business for the Topcon-Danfoss joint venture and led the Latin

America business for the Danfoss Mobile Electronics division. More recently, he has founded and run three businesses

active in management consulting, AI technology, and music.

“I am delighted to welcome Caballero to Uponor,” said Rauterkus. “He is a leader with a strong customer and

commercial focus and has broad international experience in the manufacturing industry. His entrepreneurial spirit and

proven track record in growing businesses will be important in taking our Uponor North America operation to the next

level while also expanding the company’s leadership position through new channels and new offerings.”

“I am honored to join a leading organization like Uponor,” said Caballero. “I am excited by the company’s growth

strategy, tradition of innovation, and people-�rst culture. I look forward to working with the executive committee and

the North American leadership team to continue accelerating the growth of the company.”

Marley Cooling Tower
Brand Celebrates 100
Years

OVERLAND PARK, Kan. — SPX Cooling Technologies Inc. is commemorating the 100-year anniversary of its Marley

brand, a name synonymous with the development and advancement of energy-ef�cient and sustainable evaporative

cooling towers and components. SPX Cooling will celebrate this milestone throughout 2022 with a company timeline,

video history, and events for employees, alumni, representatives and customers.

“We are excited to honor the Marley Company founders who have fostered a long-standing culture of curiosity, drive,

and inventiveness throughout our company,” said Ankush Kumar, president, SPX Global Cooling. “We’re also happy to

celebrate the next century of Marley, where we continue to be built for quality, powered by innovation, and committed

to sustainability.”

Over the past 100 years, the Marley spirit of entrepreneurialism and invention has fueled the organization. Today, SPX

Cooling Technologies holds more than 200 U.S. patents for evaporative cooling systems and components.

“Our founders were young engineers and manufacturers' representatives who listened intently to their customers and

quickly began improving upon existing products to provide better industrial cooling solutions,” stated Kumar. “Today, we

still consistently look for input from our customers and use their needs to develop new products.”

Nibco Inc. Promotes Dawn
Bloch to Role of Vice
President, Customer
Engagement

ELKHART, Ind. — Nibco Inc. promoted Dawn Bloch to vice president, customer engagement.

In her new role, Bloch will oversee the marketing communications department in addition to continuing to manage

business development and customer service. She will report to Ashley Martin, executive vice president, Nibco.

Bloch joined Nibco in 2000 as a customer service representative. She held several positions of increasing responsibility,

including technical specialist, radiant heating advisor; radiant heat technical coordinator; customer service supervisor;

customer service manager, director retail sales; manager, HR services; and director, business development and

customer service.

Bloch was named to Supply House Times’ “20 Women in Industry” in March 2017, an acknowledgement of women

decision-makers in the PHCP-PVC industry. At Nibco, she was recognized in 2015 with the Rex Martin award, given to

recognize achievement in cost reduction, safety, or an increase in sales, and, in 2018, the Alice A. Martin award, given to

recognize women who demonstrate philanthropy, community service, mentorship, and support the development of

other women.

She has been a member of the American Supply Association Women in Industry since 2013, a board chair for Habitat

for Humanity of Elkhart since 2019, and she volunteers for the United Way of Elkhart.
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On The Internet

Every successful project starts with a framework. A vision statement. A blueprint. The staff of Engineered Systems is

proud to present The Blueprint — a monthly Q&A interview with HVACR engineering’s leading voices. These one-on-

one discussions examine the trade’s history, current industry trends, the factors shaping the sector’s future, and more.

In the most recent installment, Ebru Arslan, global senior business development manager, Honeywell Process Solutions,

sat down with Herb Woerpel, editor-in-chief, Engineered Systems, to discuss the company’s latest battery energy

storage system (BESS) solutions.

Engineered Systems: Can you talk about the importance of the control system when it comes to arbitrage?

Arslan: The needs of each customer are different. Utilities, for example, need support to meet local regulations.

Locational base controls, which control the load coming to the grid, allow them to balance the grid. So, grid balancing is

the main problem of the utilities, because grid infrastructure is aging, and congestion is a major problem. That load can

be potentially damaging to the system, as the load is not suitable for the capacity. So, congestion relief is very critical for

utility customers.

Disaster recovery backup power is also important. As you know, in Texas last year, there was a huge blackout due to the

weather conditions. Because of that, many people were unable to use electricity. As a result, community-type battery

storage installations are growing in popularity, as they can be used like microgrids with BESS units. It would be dif�cult

to install small battery storage units on every home, so this community-type approach is becoming desirable in

multiunit residential settings.

Engineered Systems: What are the most attractive bene�ts BESSs offer customers?

Arslan: For commercial and industrial customers, it’s important to manage peak shaving. This is one of the most

important use cases that we apply for our customers, especially when they’re experiencing high electricity bills. Using

the battery energy during peak time can help lower their electricity bills.

Another approach is carbon reduction. If you change the diesel generators on the site with one BESS unit, then you will

be able to decrease the carbon footprint because you're going use the BESS in place of diesel generators.

Everybody has sustainability goals. Generating energy on-site can help customers achieve these benchmarks. In

general, diesel generators have ef�ciency problems. They have to reach at least 70% or 80% of their operating level to

generate electricity in terms of the fuel consumption, when all that is needed is 30%. A lot of fuel is being used to reach

the target percentage — a lot of excess energy is being wasted.

When the electricity is gone, the BESS units can come to life in a second, while it takes time for the generators to come

online. In the case of a blackout, most BESSs can provide support for up to four hours.

Read the entire interview on Engineered Systems’ website.

SCROLL

Percussive Maintenance is de�ned as the use of physical concussion, such as a knock or a tap, in an attempt to make a

malfunctioning device (or person) work. In Engineered Systems’ Percussive Maintenance podcast, we’re poised to do

much more than rattle the engineering industry’s exterior; we’re digging deeper into the subjects and topics that matter

most with some of the industry’s most in�uential names.

In the latest episode, Mackenzie Michalski, a technical service engineer with Owens Corning, shares the steps she took

to enter the engineering profession.

Click here to listen to the latest episode of the Percussive Maintenance podcast.

The Facility Files: “Chicago’s Smartest
Building”  
800 Fulton Market , “Chicago’s smartest building,” envisions a new way of

working, courtesy of Skidmore, Owings & Merrill.

See the video on Engineered Systems’ website.

20 to Watch: Women in HVAC
Know of an exemplary woman working in the HVACR engineering sector? Nominate her for the 2023 20 to Watch:

Women in HVAC contest! Nominations are now open and will run through Sept. 30. We’re looking for women at all

steps of the industry — not just the most powerful and/or in�uential. The only requirement is that nominees have to be

women and work in the HVACR engineering sector. For more information, click here.
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Back 2 Basics

IAQ System Addition Using Design-Build
Project Delivery

The new IAQ system will be a stand-alone unit interfaced with existing temperature transmitters,
pressure differential transmitters, air cubic feet per minute (cfm) �ow metering transmitters, HVAC

controls, and BACnet Interface.

SCROLL

Project Delivery Method: Design-build (D-B).

Owner Team: University president; owner representative (consultant); project manager of capital projects; facility

manager; campus building automation system (BAS) manager; third-party commissioning consultant (CxC); and third-

party testing, adjusting, and balancing (TAB) technician.

Project Delivery Team: D-B IAQ project manager and D-B physician.

IAQ Project Team: IAQ D-B engineer, automatic temperature control (ATC) D-B sub-consultant, and remote D-B

trending and reporting information technology (IT) engineer.

Guidelines: Occupant Health - 2021 ASHRAE Handbook-Fundamentals — Indoor Environmental Quality, Chapters 9,

10, 11, 12, and 13; and Measurement and Instruments, Chapter 37.

Application: 2019 ASHRAE Handbook-HVAC Applications — Education Facilities, Chapter 8; Owning and Operating

Costs, Chapter 38; Building Energy Monitoring, Chapter 42; and Supervisory Control Strategies and Optimization,

Chapter 43.

Systems & Equipment: 2020 ASHRAE Handbook-HVAC Systems and Equipment — HVAC System Analysis and

Selection.

Project Type: Infrastructure BAS enhancements with space monitors, measurement, and computer/internet reporting.

References: 2019 ASHRAE Handbook – HVAC Applications; 2020 ASHRAE Handbook – HVAC Systems and

Equipment; 2021 ASHRAE Handbook – Fundamentals; 2022 ASHRAE Handbook – Refrigeration; and refer to the

codes and standards located in the back of each ASHRAE Handbook for additional reference.

Other References: ASHRAE Standard 202, Commissioning Process for Buildings and Systems, and Design-Build

Institute of America (DBIA).

DESIGN INTENT DOCUMENT (DID)
The IAQ system management selection and design intent are based on the process outlined in ASHRAE Handbook

2020, Chapter 1, HVAC System Analysis and Selection. It includes the owner’s building program goals, additional

goals, system constraints, and constructability constraints.

DESIGN CRITERIA DOCUMENT
The IAQ system management’s design criteria shall be in sync with the project delivery method and owner’s project

requirements.

The design criteria shall be based on an HVAC and IAQ audit of the central air-handling systems, existing

temperature, and humidity sensors as well as associated operation and maintenance management of the facility.

Indoor temperature and relative humidity points;

Particle counts and sizes;

Total volatile organic compounds (TVOCs); and

The sensors wirelessly transmit data to the D-B �rm’s cloud for analysis and safe storage.

To have a minimum of �ve students working with the D-B �rm’s physician on a thesis covering the success of

“Engineering for Health.” This report will then be submitted to the university and D-B �rm.

The existing utilities shall include electrical power.

The D-B IAQ design engineer shall provide system �ow diagrams with associated IAQ system automatic

management control bill-of-materials and sequence of operation.

Environmental Audit: Complete an environmental audit of occupant health and IAQ within the building.

System Monitoring: Automatic controls are monitored, measured, and reported in real time via a D-B engineered

occupant health dashboard. The new system will be internet-Interfaced to provide remote monitoring and

reporting.

Program and Project Goals: Refer to functional goals: (Chapter 1, 2020 Handbook). Budget goals are to improve

student learning concentration, optimize energy levels, improve test scores, and decrease absenteeism.

Management goals include property management and environmental and occupant health management.

Available Utilities: Electrical power and emergency power.

Existing Conditions: BAS HVAC control points for indoor and outdoor temperature and humidity.

IAQ System Flagship: To be the university’s �rst “engineered health performer” for the 20-building campus.

The new IAQ system will be a stand-alone unit interfaced with existing temperature transmitters, pressure

differential transmitters, air cubic feet per minute (cfm) �ow metering transmitters, HVAC controls, and BACnet

interface.

New sensors shall detect and measure all IAQ components required to recognize and acknowledge the impact on

human health that constitute quanti�able measurement and impact on the human body.

Sensors shall continuously monitor nine medically veri�ed variables including:

Carbon dioxide, carbon monoxide, ozone, nitrogen dioxide, and sulfur dioxide.

The D-B project manager shall include estimates for all costs associated with design; build; warranty; and one-year

remote monitoring, measuring, and reporting along with quarterly client meetings with the D-B �rm’s project

manager and physician.

[nnorozoff]/[iStock / Getty Images Plus] via Getty Images

D E S I G N  E N G I N E E R ’ S  P U N C H L I S T

Project Delivery:
Design-Build (D-B)

Integrated Project Delivery (IPD)

Construction Management @ Risk (CM) with Guaranteed Maximum Price (GMP)

Design-Bid-Build (D-B-B)

Performance Contract (PC)

Owner Team:
University President

Building Program Committee

Owner Representative (consultant)

Facility Manager

Third-Party Commissioning Consultant (CxC)

Project Delivery Team:
D-B IAQ Project Manager

D-B-B Project Manager

D-B Physician

Testing, Adjusting, and Balancing (TAB) Technician

Architect, Acoustical, Plumbing, Electrical, Structural, Fire Protection, and Security Consultants

IAQ Project Team:
HVAC D-B Engineer

Remote D-B Trending and Reporting IT Engineer

ATC D-B Sub-Consultant

Building Automation System (BAS) Technician (out-source staff)

IAQ D-B Engineer

Guidelines – Occupant Health-2021 ASHRAE Handbook-Fundamentals:
Places of Assembly, Chapter 5

Indoor Environmental Quality, Chapters 9, 10, 11, 12, and 13

Energy Use and Management, Chapter 37

Owning and Operating Costs, Chapter 38

Air Cleaners for Gaseous Contamination, Chapter 47

Project Type:
New Construction

Addition

Infrastructure BAS Enhancements

Energy Audit and Retro�t

Energy Retro�t

References:
2019 ASHRAE Handbook – HVAC Applications

2020 ASHRAE Handbook – HVAC Systems and Equipment

2021 ASHRAE Handbook – Fundamentals

2022 ASHRAE Handbook – Refrigeration

Other References:
ASHRAE Standard 202, Commissioning Process for Buildings and Systems

ASHRAE Procedures for Commercial Building Energy Audits

ASHRAE Standard for Commercial Building Energy Audits

ASHRAE Standard 90.1 (Minimum Energy Standards)

Design-Build Institute of America (DBIA)

DESIGN INTENT DOCUMENT (DID)
The IAQ system management selection and design intent are based on the process outlined in ASHRAE Handbook

2020, Chapter, 1 HVAC System Analysis and Selection. It includes the owner’s building program goals and

additional goals, system constraints, and constructability constraints.

Complete energy audit of primary-secondary HVAC systems to university buildings.

Complete an environmental audit of occupant health and IAQ within the building.

Automatic controls monitored, measured, and real-time reporting via a D-B engineered occupant health

dashboard. The new system will be internet interfaced to provide remote monitoring and reporting.

Interface of new with existing temperature transmitters, pressure differential transmitters, �ow metering

transmitters, pump controls, and BACnet and internet interface with a new BAS.

Management goals include property management and environmental and occupant health management.

Available Utilities: Electrical power and emergency power, chilled water, central air, and hot water heating.

Existing Conditions: BAS HVAC control points for indoor and outdoor temperature and humidity.

DESIGN CRITERIA DOCUMENT
The design criteria shall be based on an energy audit of the HVAC systems followed by �nancial reimbursement

analysis and also an energy conservation analysis of existing air conditioning conditions, associated operation, and

proactive maintenance management in sync.

The IAQ system management’s design criteria shall be in sync with the project delivery method and owner’s project

requirements.

The design criteria shall be based on an HVAC and IAQ audit of the central air-handling systems along with

existing temperature and humidity sensors and associated operation and maintenance management of the facility.

The addition of a new BAS computer system with remote monitoring and management shall control the existing

HVAC systems to reduce operating cost and enhance operation and maintenance.

The new IAQ system will be stand-alone and interfaced with existing temperature transmitters, pressure

differential transmitters, air cubic feet per minute (cfm) �ow metering transmitters, HVAC controls, and BACnet

interface.

New sensors shall detect and measure all IAQ components required to recognize and acknowledge the impact on

human health that constituent quanti�able measurement and impact on the human body.

Sensors shall continuously monitor veri�ed variables.

The sensors wirelessly transmit data to the D-B �rm’s cloud for analysis and safe storage.

The D-B IAQ design engineer shall provide system �ow diagrams with the associated IAQ system.

Refer to Functional Goals: (Chapter 1, 2020 Handbook). Budget goals are to improve student learning,

concentration, energy levels, improve test scores, and decrease absenteeism.

-  A N S W E R S  M A R K E D  I N  B L U E  -

Project Delivery:
Design-Build (D-B)

Integrated Project Delivery (IPD)

Construction Management @ Risk (CM) with Guaranteed Maximum Price (GMP)

Design-Bid-Build (D-B-B)

Performance Contract (PC)

Owner Team:
University President

Building Program Committee

Owner Representative (consultant)

Facility Manager

Third-Party Commissioning Consultant (CxC)

Project Delivery Team:
D-B IAQ Project Manager

D-B-B Project Manager

D-B Physician

Testing, Adjusting, and Balancing (TAB) Technician

Architect, Acoustical, Plumbing, Electrical, Structural, Fire Protection, and Security Consultants

IAQ Project Team:
HVAC D-B Engineer

Remote D-B Trending and Reporting IT Engineer

ATC D-B Sub-Consultant

Building Automation System (BAS) Technician (out-source staff)

IAQ D-B Engineer

Guidelines – Occupant Health-2021 ASHRAE Handbook-Fundamentals:
Places of Assembly, Chapter 5

Indoor Environmental Quality, Chapters 9, 10, 11, 12, and 13

Energy Use and Management, Chapter 37

Owning and Operating Costs, Chapter 38

Air Cleaners for Gaseous Contamination, Chapter 47

Project Type:
New Construction

Addition

Infrastructure BAS Enhancements

Energy Audit and Retro�t

Energy Retro�t

References:
2019 ASHRAE Handbook – HVAC Applications

2020 ASHRAE Handbook – HVAC Systems and Equipment

2021 ASHRAE Handbook – Fundamentals

2022 ASHRAE Handbook – Refrigeration

Other References:
ASHRAE Standard 202, Commissioning Process for Buildings and Systems

ASHRAE Procedures for Commercial Building Energy Audits

ASHRAE Standard for Commercial Building Energy Audits

ASHRAE Standard 90.1 (Minimum Energy Standards)

Design-Build Institute of America (DBIA)

DESIGN INTENT DOCUMENT (DID)
The IAQ system management selection and design intent are based on the process outlined in ASHRAE Handbook

2020, Chapter, 1 HVAC System Analysis and Selection. It includes the owner’s building program goals and

additional goals, system constraints, and constructability constraints.

Complete energy audit of primary-secondary HVAC systems to university buildings.

Complete an environmental audit of occupant health and IAQ within the building.

Automatic controls monitored, measured, and real-time reporting via a D-B engineered occupant health

dashboard. The new system will be internet interfaced to provide remote monitoring and reporting.

Interface of new with existing temperature transmitters, pressure differential transmitters, �ow metering

transmitters, pump controls, and BACnet and internet interface with a new BAS.

Management goals include property management and environmental and occupant health management.

Available Utilities: Electrical power and emergency power, chilled water, central air, and hot water heating.

Existing Conditions: BAS HVAC control points for indoor and outdoor temperature and humidity.

DESIGN CRITERIA DOCUMENT
The design criteria shall be based on an energy audit of the HVAC systems followed by �nancial reimbursement

analysis and also an energy conservation analysis of existing air conditioning conditions, associated operation, and

proactive maintenance management in sync.

The IAQ system management’s design criteria shall be in sync with the project delivery method and owner’s project

requirements.

The design criteria shall be based on an HVAC and IAQ audit of the central air-handling systems along with

existing temperature and humidity sensors and associated operation and maintenance management of the facility.

The addition of a new BAS computer system with remote monitoring and management shall control the existing

HVAC systems to reduce operating cost and enhance operation and maintenance.

The new IAQ system will be stand-alone with interfaced with existing temperature transmitters, pressure

differential transmitters, air cubic feet per minute (cfm) �ow metering transmitters, HVAC controls, and BACnet

interface.

New sensors shall detect and measure all IAQ components required to recognize and acknowledge the impact on

human health that constituent quanti�able measurement and impact on the human body.

Sensors shall continuously monitor veri�ed variables.

The sensors wirelessly transmit data to the D-B �rm’s cloud for analysis and safe storage.

The D-B IAQ design engineer shall provide system �ow diagrams with the associated IAQ system.

Refer to Functional Goals (Chapter 1, 2020 Handbook). Budget goals are to improve student learning,

concentration, energy levels, improve test scores, and decrease absenteeism.
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Case In Point

YORK’s District Cooling Solutions Provide
Fresh Air to the Holy Mosque’s Pilgrims

SCROLL

District cooling is a cost-effective and performance-effective HVAC solution for modern
buildings and densely populated cities.

Images courtesy of Al Salem Johnson Controls

With crowds returning to normal in the Holy Mosque in Makkah during Ramadan after the lifting of the COVID-19

precautionary measures; and with soaring temperatures; it's essential that all areas of the Holy Mosque are equipped

with fresh, cool air and are well ventilated at all times to maintain the health and safety of the millions of pilgrims that

are coming from all over the Kingdom and the world.

For this purpose, Al Salem Johnson Controls (YORK), a provider of integrated solutions that incorporate HVAC

equipment, �re and security systems, building management systems, and controls, is implementing its district cooling

solutions for the Holy Mosque, perfectly suitable for a range of operating conditions.

District cooling is a cost- and performance-effective HVAC solution for modern buildings and densely populated cities.

These solutions provide many economic and environmental advantages over other systems — the cooling plants use

renewable energy sources, such as solar energy and bioenergy, which helps to rationalize consumption and preserve

energy revenues.

On the other hand, a group of buildings using individually designed cooling systems could see up to 50% more energy

consumption than using a district cooling solution, making it more effective and economically feasible not only in terms

of energy savings but also space utilization.  

Al Shamiya and Ajyad designated cooling plants for Al Haram (with a total cooling capacity of 150,000 TR, which is

equivalent to cooling 20,000 apartments), the cooling plant of the Makkah Clock Royal Tower (with a cooling capacity

of 46,000TR), and the cooling plant of Jabal Omar (with a cooling capacity of 49,000TR). All are examples of the

company’s district cooling solutions currently in operation in Makkah. 

FIGURE 1: For district cooling, chillers are installed and operated inside a plant, which is usually a few kilometers away from the

buildings and facilities that are to be cooled.

For district cooling, chillers are installed and operated inside a plant, which is usually a few kilometers away from the

buildings and facilities that are to be cooled. The cooled water is pumped from the plant to the air-handling units inside

Al Haram, the clock tower, or the hotels and residential buildings in the Jabal Omar area, which in turn are equipped

with high-quality �lters with a �ltration rate of more than 95%. This ensures the purity of indoor air in these buildings,

thereby protecting the pilgrims from catching any airborne diseases or infections.

It is worth noting that Al Salem Johnson Controls (YORK), in addition to district cooling solutions, provides various

other cooling solutions, such as individual chillers plants to many hotel buildings and residential towers in the central

area of Makkah and beyond. These include Makkah Hotel and Towers, InterContinental Dar Al Tawhid Makkah, Al Rajhi

Towers, and others. The company has allocated a special service branch for the Makkah region, led by more than 100

engineers, technicians, and administrators, to serve Al Haram, district cooling plants, hotels, and towers.

In order to ensure quality of service and comfort provided to the pilgrims, the number of technicians is increased during

peak seasons, such as Ramadan and Hajj. The team is able to quickly respond to emergencies and deal with

malfunctions in record time.
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Commissioning

Top 10 Elements of Commissioning
— No. 4: Begin Early

The earlier the commissioning professional can review design documents and provide
feedback on compliance, the less potential rework the design team may need to do.

SCROLL

By Rebecca T. Ellis, P.E., CXA, CCP, BCxP

If a third-party commissioning professional is not introduced to a design and construction project until the end of

construction, it’s not “commissioning;” it’s “testing.” That’s why the next in my list of Top 10 Elements of Commissioning

is No. 4: begin early. Commissioning is a process that should begin as soon as possible in a project’s life, because the

earlier commissioning starts, the more value it will bring to the building owner and entire project team.

Regardless of when commissioning is started, one of the �rst activities should be the development of the owner’s

project requirements (OPR) document. At a minimum, from a commissioning perspective, the OPR should identify the

performance requirements and/or acceptance criteria for the systems to be commissioned. This is critical, even at the

end of construction, to ensure the design team, contractors, and commissioning professional are on the same page

regarding the owner’s expectations.

If the OPR isn’t documented until the end of construction, there is a fairly good chance there will be some owner

requirements not addressed in the design documents and/or implemented in the construction phase. This is because

verbal communications between an owner (often nontechnical) and the engineers and contractors can easily be poorly

articulated or misunderstood. In some cases, there is little to no verbal communication over the course of the project,

with the owner simply expecting his or her professional team to “know best.” The end of construction is a uniquely bad

time for a project team to learn the owner is unhappy with some of the results.

Photo by Tolu Olubode on Unsplash

Even introducing the commissioning professional in the mid-design phase has its risks. If the OPR isn’t documented

until after the design team has put substantial time into their calculations and drawings, there is a chance they will need

to redo some of that work after learning unanticipated things about the owner’s expectations. Similarly, if early project

cost estimates have been based on a project scope that will not meet the owner’s requirements, the owner’s budgeting

and funding process could be set back.

The best time to introduce third-party commissioning is in the pre-design phase of a project. If the commissioning

professional can work with the owner to prepare an OPR before the design team is selected, the OPR can be

incorporated into the designers’ contract. In addition, the �rst version of the commissioning plan can also be included in

the contract. In this way, the designers have unambiguous technical objectives for their design and a clear

understanding of their role in the commissioning process.

If commissioning is not introduced predesign, the next most important milestone is before the design is complete and

put out for bid. Two signi�cant design phase activities include commissioning design reviews and customization of a

commissioning speci�cation. Clearly, the earlier the commissioning professional can review design documents and

provide feedback on compliance with the OPR and other commissioning-centric issues, the less potential rework the

design team may need to do. Having a customized commissioning speci�cation is critical, because, if the bidding

contractors do not understand their role in the commissioning process when bidding and contracting their services, the

door is open to future change order requests when the commissioning process is introduced to them later.

Commissioning is a team sport, and, like any sport, the rules of the game need to be clearly understood before the game

starts. The technical objectives (OPR) need to be communicated and all players’ roles and responsibilities must be

de�ned in enforceable terms. The later commissioning is introduced into a design and construction project “game,” the

more challenging it will be to integrate into the project.

Rebecca T. Ellis, P.E., CXA, CCP, BCxP
Rebecca Ellis is president of Questions & Solutions Engineering Inc. in Chaska, Minnesota.
Email her at rebecca.ellis@qseng.com.

WWW.ESMAGAZINE.COM/ELLIS
Use this handy shortcut to see Rebecca’s entire online archive of commissioning insights.
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Building Health: A Physician’s View

The Balance Between
Industry Pro�ts and Human

Health Protection

SCROLL

How can infectious and noninfectious diseases that spread through the air, are not fully
controlled by individual behaviors, and affect “innocent bystanders” be contained to protect

the health of the general public?

By Stephanie Taylor, M.D., M. ARCH, CIC

Managing IAQ for occupant health is essential for our personal wellbeing, productivity, and national economy. Despite

the importance of good IAQ, standards have often been in�uenced by shortsighted, pro�t-driven industries that deny

or attack the validity of medical data. In many ways, con�icts in managing IAQ represent a microcosm for a much

broader question: Will people respect scienti�c studies that guide the containment of harmful airborne compounds,

both infectious and noninfectious, if the measures challenge industry pro�ts? The answer to this question is not yet

clear.

Airborne Infectious Disease
Documented controversies around airborne transmission of infectious disease date back to the 1500’s, when

physicians wrote about new evidence of “ef�uvia that polluted the air around patients.” Soon, medical treatises added

the category of “volatile contagions” for diseases that spread without direct contact. This idea of volatile contagions not

only destabilized pre-existing epidemiological theories but was accompanied by fear that had a near-paralyzing effect

on the general public. Consequently, health of�cials and medical experts became reluctant to endorse the idea.

Physicians, with little to offer against the danger of volatile contagions, also underplayed the role of airborne

transmission. Acrimonious disputes about the spread of in�uenza, tuberculosis, and smallpox continued throughout the

19th century with the debates eventually becoming political. The faction believing in airborne transmission, called

liberals, demanded environmental containment. Conversely, the faction considered conservative argued that broad

restrictions were evidence of bureaucratic oppression and insisted that behavioral interventions, such as quarantines,

would solve the problem while protecting individual freedom. 

Clearly, the political and scienti�c divisions regarding the dominant transmission routes of SARS-CoV-2 and

appropriate interventions continue today with profound implications for public health and non-pharmacologic

interventions.

Lead Image [lisegagne]/[E+] via Getty Images

Non-Infectious Disease and Indoor Air
Controversies about the role of noninfectious indoor pollutants in disease outcomes have also obscured knowledge

about IAQ standards that are optimal for human occupants. History is rife with examples of pro�t-driven industries

denying harm from certain indoor pollutants and intentionally obscuring regulations for safe indoor air management.

Notably, starting in the 1950s, U.S. tobacco companies denied the association between smoking and lung cancer and

other respiratory diseases. When the Arab Oil Embargo in the 1970s triggered an energy crisis, ASHRAE reexamined

ventilation rates in commercial buildings in order to reduce excess energy consumption. Toward this end, Standard 62

was revised in 1981. This revision clearly stated that smoke-free buildings required less ventilation and, therefore,

saved energy. Additional reasons to prohibit indoor smoking soon emerged as the health hazards of secondhand smoke

exposure became public. The tobacco industry — caught off guard and fearful that a ban on indoor smoking would

drastically diminish their pro�ts — fought back.

In their �ght, tobacco companies in�ltrated ASHRAE with company employees and consultants, creating time-

consuming controversies and stalemates in committees considering issues relating to indoor smoking. Unfortunately,

Standard 62 was revised — this time to assuage tobacco companies. Acceptable IAQ and ventilation in areas where

smoking was permitted was now written to emphasize comfort rather than health. Eventually, smoking was banned

from most public buildings; however, the battle with tobacco companies was lengthy and expensive.

Moving Forward
How can infectious and noninfectious diseases that spread through the air, are not fully controlled by individual

behaviors, and affect “innocent bystanders” be contained to protect the health of the general public? ASHRAE and

other consultants and regulators of IAQ best practices and standards must adhere to scienti�c and medical data rather

than repeating suboptimal practices that are familiar or easy. Furthermore, it’s absolutely essential that building

professionals resist arm-twisting by powerful industries that fear diminished pro�ts if their “solutions” are not installed.

Now that the role of IAQ in supporting occupant health in all buildings has been highlighted by COVID-19, engineers

must endorse air management steps that have measurable bene�ts and provide these solutions in the most cost and

energy-ef�cient way.

Unlike a stereotypical politician who may hide being wrong because of fear of looking weak to opponents, building

professionals — now protectors of public health — must openly embrace substantiated data, even if this means

changing preexisting views and practices. I hope you are up to this challenge.

Stephanie Taylor, CEO and founder of Building4Health Inc.
Dr. Stephanie Taylor, a graduate of Harvard Medical School (MD) and Norwich University
(master’s in architecture), is the founder and president of Building4Health Inc. She now
focuses her lifelong commitment to promoting health on improving the safety of the built
environment. Her work has been published in Nature, Science, and other peer-reviewed
journals.

Use this handy shortcut to see Stephanie’s entire online archive of IAQ insights.
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Security & Resiliency

The Impact of Energy
Usage on Resilience

Energy ef�ciency can, indeed, enhance resilience.

By Scott Campbell, Ph.D., P.E.

SCROLL

The overall topic of resilience is a broad one with many facets of design and operation contributing to creating a more

resilient building. One aspect of particular relevance to the building systems industry is energy usage, as was brie�y

mentioned in earlier columns. In this column, I’m going to take a deeper dive into how energy ef�ciency can enhance

resilience and some of the ways in which design choices beyond the mechanical and electrical equipment can affect

energy usage. Per the U.S. Department of Energy (DOE) report, “When a critical public facility needs less energy to

function, it also needs less backup generation on-site to operate when the grid goes down.”

Of course, this applies to buildings other than critical government facilities. Any building that uses less energy day-to-

day will also require less energy during a crisis.

The DOE report provides some case studies of how buildings accounted for energy needs during and after an event in

the design and planning process. One case study investigated a medical center in Jackson, Mississippi. The facility

installed a gas turbine CHP system and designed its systems so that they could be isolated from the grid, and the

operators could reduce energy demand so that critical system operation could be maintained during an event.

A second case study examined a mixed-use building in Hartford, Connecticut. This project used a combination of energy

ef�ciency, renewable energy, and resilience improvements, such as rooftop solar PV and a hydrogen fuel cell. In addition

to being able to maintain service in the case of a disruption in the grid, the reduced energy demand resulted in a

deceased energy cost of $300,000 in one year.

Additional examples look at the cost of maintaining suf�cient on-site energy resources for various buildings considering

baseline energy demands and a 20% reduction in demand. In all cases, the costs, including equipment and operation,

were lower with reduced energy usage. But, how do we obtain better energy ef�ciency? One of the major variables that

can affect energy demand is the structural system of the building itself. A study performed by CLEB Laboratories Inc.

for the Insulting Concrete Forms (ICF) Manufacturers Association investigated the thermal performance of two wall

types: ICF and traditional wood framed. The wood-framed wall used 2-by-6-inch members for the framing with 5 ½-

inch batt insulation, vapor barriers, interior ½-inch gypsum board, and vinyl exterior siding. The ICF specimen used 6-

inch ICF walls with 2 5/8-inch insulation on both sides, gypsum board, and vinyl siding. Both specimens were compliant

with the then current building codes for energy. Note that the ICF wall did not require a vapor barrier to be added to the

construction to meet air leakage requirements.

Lead Image [aydinmutlu]/[E+] via Getty Images

The results of the ASTM C1363-11 testing showed up to 60% annual energy savings for the ICF wall system as

compared to conventional wood construction. Of course, other envelope features, such as windows, will reduce the

total relative bene�t, but there is no doubt that choosing a better performing wall will help to reach the kind of energy

use reductions suggested in the DOE report. In addition to requiring less on-site energy to maintain service, ICF walls

also have signi�cant thermal mass, so when a power outage occurs, the walls will maintain their heat (or cool) for a

longer time, further reducing energy needs to keep the building at the required temperature. Furthermore, ICF walls

reduce damage to the structure and contents due to earthquakes and high wind and are �re resistant, all of which

further adds to their resilience.

From the case studies, we see that reducing building energy demands can not only increase resilience to a loss of

external power but also reduce the costs of providing suf�cient on-site energy to ensure continued operation. As part

of the effort to reduce energy consumption, the choice of the structural building material can play a signi�cant role,

particularly regarding the envelope selection. This is just one more reminder that, when designing for enhanced

resilience, one must consider not only all aspects of the building design separately, but the impact of one system on

another should be accounted for.

Scott Campbell, Ph. D., P.E.
Scott Campbell is senior vice president of structures and codes for the National Ready
Mixed Concrete Association. He holds bachelor and master’s degrees in civil engineering
from the University of Illinois at Urbana-Champaign and a Ph.D. from the University of
California at Berkeley. He has published numerous articles in the areas of nonlinear
analysis and blast design of buildings and is an active member on various committees of the
American Society of Civil Engineers (ASCE), ASHRAE, and the American Concrete
Institute (ACI). He is also a member of the board of directors and past president of the
Architectural Engineering Institute (AEI) of ASCE. Campbell is a registered professional
engineer in six states.
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Building Automation

Who Are The ‘System
Integrators?’

SCROLL

Expertise, authority, and good sense still have a hard time overlapping
for a de�nitive answer.

By Ira Goldschmidt, P.E.

Editor’s Note: This month we take a dive into our vault, revisiting the Building Automation column that was printed �ve
years ago, in August 2017, by longtime Engineered Systems columnist Ira Goldschmidt, P.E.

Integration of a variety of non-BAS controls and systems has become an increasingly important aspect of building

projects. These controls/systems range from packaged HVAC equipment to “fully engineered” mechanical systems (e.g.,

VRF and lab controls) to non-mechanical equipment/systems (lighting controls, electrical equipment, security, �re alarm,

etc.) and even to building operations or enterprise systems (e.g., energy management/tracking, CMMS, tenant billing

systems). And the Internet of Things (IoT) has the potential for further accelerating this trend.

This has led to an increasing number of projects that are integration-intensive (i.e., integration of non-BAS

controls/systems has become a major portion of the scope versus that of the core BAS installation efforts). Therefore, I

thought it useful to revisit the notion of “who should do system integration.” This is a question that has been �oating

around for years without any de�nitive conclusion to date. Arguments have been made about whether a BAS

contractor should be the system integrator versus whether system integration should be provided by a separate

contractor operating at a different level/location in the construction hierarchy (e.g., the division 23 versus 25

argument).

Photo by Luis Villasmil on Unsplash

What are System Integrators?
The challenge to this discussion is that there is no clear agreement about what a system integrator should be doing. Is

system integration a BAS-centric activity, since many non-BAS controls/systems are currently integrated to the BAS?

Would system integration be better provided (i.e., less �nger-pointing) by a contractor that provides no controls or

systems but is instead a master of integrating anything to anything else (which appears to be the CSI division 25

model)? Finally, should system integration be provided by a “technology” contractor (CSI division 27) whose primary

expertise is IP communications but has the expertise to expand into integration if not also control systems?

BAS Contractors as System Integrators
BAS contractors are currently the de facto system integrator for most, if not all, projects. There is little evidence that

BAS won’t continue to be the “hub” for building integration, so this may not change anytime soon. But, is this the best

approach? In my experience, the BAS contractor as “system integrator” leads to several problems. First, their focus is

primarily on HVAC controls, since that is their core expertise but also because they are typically a sub to the mechanical

contractor. Therefore, any integration work, especially with non-mechanical systems, seems to be a low priority that

often leads to project delays or incomplete work. Secondly, the BAS contractor, as the BAS provider, is usually not an

objective partner when integration challenges arise. Lastly, due to their position in the construction contractor

hierarchy, they have no authority over the providers of non-BAS controls/systems and therefore are often hamstrung in

their integration efforts.

System Integration as a Separate Contractor
Would a different type of contractor operating at a different position in the construction contractor hierarchy be a

better system integrator? Not too long ago, some BAS contractors were attempting to rebrand themselves as “system

integrators.” In some cases, this just seemed to be a marketing exercise, while in other cases there was a serious attempt

to broaden their services (i.e., adding IP infrastructure, lighting control, security, etc.). Unfortunately, this did not seem

to change how non-BAS, low-voltage systems are delivered and/or integrated on a construction project. More recently,

I’ve seen efforts by “technology” consultants and contractors to also broaden their expertise into other low-voltage

building systems and integration. Once again, I’ve seen nothing to indicate this approach is being considered as a

compelling alternative to the construction industry’s status quo.

Conclusion
I do see merit in combining broad low-voltage system and integration expertise under one contractor’s responsibility

and/or to separate those that provide the controls/systems from that responsible for integrating them. Perhaps this

issue needs to start with change at the design level (e.g., should “technology” consultants design all low-voltage systems

along with any integration requirements?). But, is no new idea, however helpful, going to ever be considered by the A/E

construction “good old boys” club, or is this a case of the BAS contractor as system integrator being the worst approach

except for all others?

Ira Goldschmidt, P.E.

Ira has worked in the building industry for more than 35 years as a controls tech, MEP

designer, and consultant providing design/guidance for critical-facility BAS and intelligent

building systems integration. He is a co-author of the ASHRAE BACnet® standard and

Guideline 13 — Specifying DDC Controls.
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FEATURE

Addressing NFPA 99’s Maintenance
Requirements for Health Care

Electrical Systems

Three strategies designed to improve a facility's preventive maintenance practices.

By Justin Carron; Scott Brady, P.E.; and Chris Finen, P.E.

Under the 2021 National Fire Protection Association’s Health Care Facilities Code (NFPA 99), electrical preventive

maintenance is now required for the most critical environments in health care facilities using a time-based scheduling

approach. This shift is backed by overwhelming evidence that ongoing equipment inspection, maintenance, and testing

are required to avoid diminished reliability.

Prioritizing strategic electrical preventive maintenance is an effective solution to help achieve regulatory compliance

and ensure the focus remains on patient care. It is important to recognize the NFPA 99 requirements set a minimum

guideline — and it can often be impactful to go above and beyond the code to ensure resilient, reliable health care.

Understanding Preventive Maintenance for Electrical Systems
Under the requirements in NFPA 99 Section 6.9, all health care facilities must establish an electrical preventive

maintenance program for electrical components serving Category 1 and 2 spaces. This code establishes a consistent

framework for health care facilities to implement a preventive program and provides recommended maintenance

activities with time intervals.

The new NFPA 99 requirements include:

A list of all equipment and systems included as part of the program;

A schedule of inspection, testing, and servicing (maintenance) of equipment;

A survey and analysis of electrical equipment and systems to determine maintenance requirements and priorities;

Reviews of inspection and test reports so that proper corrective measures can be prescribed;

Performance of necessary work;

Complete records to facilitate enforcement and adherence by approved third-party entities, such as the joint

commission.

While the code helps establish some consistency, some speci�c components may not be addressed. Due to the unique

nature of health care electrical systems, there may also be instances when facility management teams need to adjust

recommended time intervals to maintain speci�c components more effectively. In these circumstances, the code permits

the use of alternative equipment maintenance programs and outlines the requirements these programs should include

for compliance.

Why Use an Alternative Equipment Maintenance Program?
Every health care facility has a constantly changing electrical infrastructure. And maintenance requirements vary for

equipment, depending on where and when the equipment is installed within the essential electrical system.

This difference can make the implementation of a one-size-�ts-all approach to time interval-based maintenance

inadequate, with some equipment issues going undetected. Alternatively, this approach could lead to facility

management teams spending valuable resources to perform maintenance on equipment that simply doesn’t require it

yet.

Many additional factors, such as operating environment, equipment age, state of repair, general condition, and

application are all important considerations in determining an effective maintenance interval. With these factors in

mind, here are three steps that can help improve preventive maintenance in healthcare environments.

Three Steps for Improving Preventive Maintenance in Health Care
Environments

Rather than relying on generic, time-based intervals to maintain equipment, a data-driven approach allows facility

management teams to take the following selective steps to optimize preventive maintenance programs:

Prioritize systems and equipment based on the role they serve;

Review baseline performance and maintenance data;

Examine potential risk for equipment and systems;

Determine the root cause of failure or downtime for each potential scenario;

Estimate the impact of the failure or downtime;

Detail what mitigation or maintenance tasks should be completed to prevent failure or downtime from occurring;

and

Decide what should be done if maintenance cannot address the issue.

To put it simply, a data-driven approach can help continually identify potential problems with equipment and systems to

determine what can be done (and when it should be done) to ensure assets continue to operate reliably.

1. Adopt a data-driven approach — Data-driven approaches to preventive maintenance are extremely similar to

reliability centered maintenance (RCM) — a strategy that is becoming increasingly popular across the health care

industry because it allows organizations to customize maintenance plans for their speci�c environments.
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1.Adopt a data-driven approach — Data-driven approaches to preventive maintenance are extremely similar to

reliability centered maintenance (RCM) — a strategy that is becoming increasingly popular across the health care

industry because it allows organizations to customize maintenance plans for their speci�c environments.

Rather than relying on generic time-based intervals to maintain equipment, a data-driven approach allows facility

management teams to take the following selective steps to optimize preventive maintenance programs: prioritize

systems and equipment based on the role they serve; review baseline performance and maintenance data; examine

potential risk for equipment and systems; determine the root cause of failure or downtime for each potential scenario;

estimate the impact of the failure or downtime; detail what mitigation or maintenance tasks should be completed to

prevent failure or downtime from occurring; and decide what should be done if maintenance cannot address the issue.

To put it simply, a data-driven approach can help continually identify potential problems with equipment and systems to

determine what can be done (and when it should be done) to ensure assets continue to operate reliably.

2. Utilize predictive failure monitoring — Real-time electrical system equipment monitoring has the potential to both

increase the productivity of preventive maintenance programs and reduce the likelihood of planned and unplanned

downtime. This process is known in the electrical industry as predictive failure monitoring and is designed to help

management teams predict the imminent failure of systems or components and take corrective action.

Predictive monitoring works by tracking key equipment health parameters that are directly linked to potential failures

to help notify operations and maintenance staff of pending failure conditions — and recommend maintenance based on

data rather than planned outages and manual inspection. Many conditions that could impact power systems or

contribute to failures can be monitored, trended, and alarmed.

For example, a variety of recent innovations makes it easier to determine the health of molded-case circuit breakers.

With self-diagnosing trip units, some circuit breakers can measure a variety of parameters in real time and over time to

provide a better indication of when a breaker needs to be serviced. This allows maintenance personnel to target efforts

proactively and precisely toward circuit breakers that require service or replacement rather than taking the time and

effort required to test all of the circuit breakers in a facility or system.

Similar technology can be used to accurately assess the health of medium-voltage switchgear. For instance, a common

point of failure for switchgear is insulation deterioration over time that can result in a system fault and unplanned

downtime for replacement or repair. By embedding sensors within the switchgear, personnel can closely track

conditions that would eventually lead to insulation failure. This capability informs maintenance teams with adequate

time to perform repairs, order replacement parts, or schedule downtime to make corrective measures.

3. Unify facility monitoring — The integration of real-time, essential electrical system monitoring with centralized

building management systems can provide the intelligence needed to drive improvements in power reliability, energy

ef�ciency, maintenance practices, and safety. Based on historical electrical generation and distribution data, facility

managers can more effectively allocate where and when proactive maintenance dollars should be spent.

By incorporating power system and component monitoring into centralized management systems, organizations can go

a step further to proactively access vital performance details, including circuit loading, peak demand, and equipment

health. Such systems also give organizations the ability to proactively set hundreds of alarms that warn building

management of underperforming equipment and conditions threatening uptime.

Additionally, these platforms can provide the ability to view a concise summary of essential electrical system health and

manage alarms from a remote location. This allows health care operations with remote operations centers (ROCs) to

centralize the responsibility of identifying equipment anomalies across their facility portfolio.

Operations and maintenance staff can arrange reports, including user-speci�ed statistics, to be automatically compiled

at prede�ned intervals, reducing the time and labor needed to analyze equipment status across facilities and campuses.

Further, these systems can be useful for event analysis. If a full power outage occurs, the ability to trace the events that

led to the failure is key in protecting against liabilities.

Electrical systems must be maintained properly to avoid poor performance, abnormalities, or outages and failures.

When regular event analysis and remote monitoring is integrated with building management platforms, potential issues

with equipment can be identi�ed well before failure and downtime occur.

Ensure the Future of Health Care Is Reliable and Resilient
Health care essential electrical systems are made up of hundreds of different pieces of equipment, all of which will

require maintenance. Balancing the need for around-the-clock resilience with these maintenance-related requirements

is a complex challenge.

The 2021 NFPA now requires preventive electrical system maintenance for the most critical environments in health

care facilities. It is important to understand these requirements to formulate the best maintenance approach for your

facility. Using a data-driven approach that includes predictive failure monitoring can help health care facility teams

operate more ef�ciently and allocate more resources toward what matters most — patient care and safety.

Justin Carron
As the director of buildings and campus environments for Eaton, Carron works with health care
facility managers and executives to design power management strategies for hospitals, health
networks, and other organizations across the health care landscape.

Scott Brady, P.E.
Scott Brady is a regional manager of technical application support for Eaton located in Chandler,
Arizona. He is a technical committee member for NFPA 70B, “Recommended Practice for Electrical
Equipment Maintenance for Electrical Systems,” and has decades of experience in the application,
installation, maintenance, and testing of electrical equipment across mission critical, utility,
industrial, and commercial systems. Brady is a licensed professional engineer is the states of
California, Arizona, and New Mexico and is a trainer for the IBEW-NECA Electrical Training Alliance
on Electrical Safety Related Work Practices.

Chris Finen, P.E.
Chris Finen is a senior application engineer for Eaton in Nashville, Tennessee. He has been a member
of the Technical Committee for Electrical Systems for the NFPA 99, “Health Care Facilities Code,”
since 2005. He is also active with IEEE, ASHE, the Music City Power Quality Group, and other
industry application societies. Finen is a LEED Accredited Professional and a licensed professional
engineer in the state of Tennessee.
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WeatherMaker Rooftop Line with EcoBlue Technology – Carrier
CHARLOTTE, N.C. — Carrier announced its entire new WeatherMaker® line of rooftop units now feature the

company’s EcoBlue™ Technology. Previously available only on select units, EcoBlue Technology is designed to improve

performance and ef�ciency while decreasing maintenance and installation costs. Carrier is a part of Carrier Global

Corp., a global provider of healthy, safe, sustainable, and intelligent building and cold chain solutions.

EcoBlue Technology features an exclusive, patented, beltless direct-drive vane axial fan system that boases exceptional

ef�ciency.  

With 75% fewer moving parts — there are no fan belts, pulleys, shafts, or shaft bearings — and a specially designed

high-density fan blade, the advanced design can signi�cantly reduce operating, installation, and maintenance costs.

The addition of EcoBlue Technology also contributes to meeting the 2023 U.S. Department of Energy (DOE) minimum

ef�ciency requirements for HVAC equipment to continue efforts to reduce energy consumption in the U.S. Energy-

ef�cient solutions, like the WeatherMaker rooftop units, support Carrier’s 2030 environmental, social, and governance

(ESG) goal to reduce its customers’ carbon footprint by more than 1 gigaton.

Carrier Corp. 
 https://www.carrier.com/ecoblue  

 

Ascend Model ACX Air-to-Water Heat Pump – Trane
DAVIDSON, N.C. — Trane – by Trane Technologies, released the Ascend® Air-to-Water Heat Pump Model ACX, the

�rst air-to-water pump solution in its portfolio that provides both electric heating and cooling, giving building owners

an avenue to pursue decarbonization via electri�cation.

Trane’s Ascend air-to-water heat pump model ACX combines chiller and heat pump technology to both heat and cool a

building using electricity. In cooling mode, the model ACX moves heat from inside the building to the outside. In heating

mode, a reversing valve changes the �ow of energy to bring heat from outside of the building to the inside. The heat

pump moves heat using a compressor, rather than simply generating heat. This technique can make heat pumps

extremely energy ef�cient.

“Over 180 cities, more than 10 counties, and eight states across the U.S. have goals to power their communities with

100% clean, renewable energy,” said Dave Molin, vice president of Trane product management, equipment, controls and

digital. “As the grid gets greener, the need for full electric heating and cooling is growing. Engineers, contractors, and

building owners want to lower fossil fuel consumption and reap the ef�ciency and sustainability bene�ts of electri�ed

heating and cooling. By joining Trane’s chiller expertise with the Ascend air-to-water heat pump, Trane is making

electri�ed heating and cooling a realistic option for customers.”

As a result of its boiler-free heating, the model ACX achieves high energy ef�ciency for cooling and heating. The unit’s

heating ef�ciency exceeds ASHRAE® standard 90.1-2019: 2.77 COP for heating and a cooling requirement of 9.215

EER.

The Ascend model ACX can help builders and operators meet current HVAC regulations, attain certi�cations, or

achieve a net-zero energy building with its all-electric functionality and other energy-ef�cient features.

Trane 
 www.trane.com  

 

FTX 1.0 Fire-Tube Boiler – Lochinvar
LEBANON, Tenn. — Lochinvar welcomed the FTX 1.0 to its �re-tube boiler line. The FTX 1.0 �ts neatly into mechanical

rooms with limited space while offering a higher input of 999,000 Btu/hr. This expansion further bolsters Lochinvar’s

offering for commercial applications.

“When designing the FTX 1.0, we relied heavily on the feedback we received from customers on previous models of our

�re-tube boilers,” said Robert Wiseman, Lochinvar product manager, hydronics. “Our customers consistently

emphasized their need for a higher input unit that maintained the features of our �re-tube boilers. With the

introduction of FTX 1.0, customers get the features they know and appreciate at a higher input with even further

improvements.”

Customer feedback led to the integration of a combustion �lter into the FTX 1.0 units. The �lter system collects debris

from combustion makeup air, potentially extending the time between burner and heat exchanger cleanings, ultimately

saving facility managers and homeowners money.

The unit’s new 7-inch LCD touchscreen display makes it easier for contractors to adjust parameters with minimal effort

and provides access to the remote connectivity capabilities for improved ease of installation. The FTX 1.0 features both

CON·X·US® Remote Connectivity and SmartTouch™ operating control capabilities, better connecting contractors with

the unit.

Improvements from previous models also include a 10:1 turndown ratio and a thermal ef�ciency rate of up to 98.3%.

FTX 1.0 also features an updated, sleeker look, with a new front bezel and Lochinvar’s badge front and center.

Lochinvar  
 www.lochinvar.com  

 

Architectural Contour Air Curtain Series – Berner
NEW CASTLE, Pa. — Berner Intl. added the Architectural Contour Air Curtain Series to its Architectural Collection,

giving speci�ers another design for protecting commercial building main entrances when the door is open.

The Architectural Contour 8 and 10 models feature the HVAC industry’s quietest operation from a high-performance

air curtain. The design targets health care, hotels, retail, restaurants, and other applications where thermal comfort,

front entrance doorway aesthetics, and energy savings are critical.

Its patented, unprecedented aesthetic is Berner’s second departure from the industry’s decades-old rectangular box

shapes after recently introducing the Architectural Elite. Featuring a sleek, discreetly contoured cabinet constructed of

anodized aluminum, the Architectural Contour complements 21st Century anodized aluminum doorways and metal

architecture.

The Architectural Contour 8 and 10 feature low pro�les of 8 ¼-inch height by 20-inch depth and 12 ¾-inch height by

25 ¾-inch height by 25 ¾-inch depth without sacri�cing performance for protecting up to 8- and 10-foot-high (2.4 and

3.0-meter) doorway heights, respectively. Both models (including heating options) are certi�ed under AMCA-220,

which quali�es them for the new construction cost-saving vestibule exception now included in building and energy

codes, ASHRAE 90.1-2019; the IECC -2015; and the IgCC.

The Architectural Contour equals the aesthetics of the Architectural Collection’s full-featured, Golden Ratio-inspired

Architectural Elite air curtain but offers an economical alternative. Speci�ers can add the Elite’s standard features as à

la carte options to the Contour, such as electronically commutated motors (ECMs) or the Berner AIR™ smart controller

and app. When combined with the collection’s entry level Architectural Low Pro�le 8 and High Performance 10 models,

the Contour and Elite offer building owners a diverse “good, better, best” selection, respectively.

Berner  
 https://bit.ly/ArchContourPressRelease  

 

MultiSPEC Exhaust Fans – Greenheck
SCHOFIELD, Wis. — Greenheck’s new MultiSPEC™ SP-LP ceiling exhaust fans provide high ef�ciency, powerful

performance, and quiet operation in a low-pro�le design. Powered by an electronically commutated motor (ECM) with

constant cfm-adaptive, variable-speed technology, the MultiSPEC SP-LP is programmed to overcome static pressures

of 0.4 in. wg and above associated with common multifamily installations. Greenheck’s speci�cation-grade ventilation

fans are the only fans designed, tested, and certi�ed (air and sound) for 0.4 in. wg and above, ensuring air movement as

stated so projects meet code requirements and callbacks are eliminated.

Featuring three built-in, high-speed air�ow settings of 50, 80, and 110 cfm, the virtually silent ECM reacts to increased

static pressure by increasing its speed to ensure the required air�ow to remove unhealthy air and moisture. With

air�ow up to 110 cfm, the MultiSPEC SP-LP series is the most powerful low-pro�le exhaust fan on the market.

The SP-LP’s low-pro�le, 3 ½-inch housing depth allows for wall or ceiling installations and easily �ts in a 2-by-4-inch

stud bay. Ideal for multifamily applications, such as apartments, condominiums, hotels, and dormitories, the MultiSPEC

SP-LP is certi�ed for air and sound through the Home Ventilating Institute, is Energy Star certi�ed, and is ETL listed for

tub/shower enclosures when ground-fault circuit interrupter (GFCI) protected.

Greenheck 
 https://www.greenheck.com/products/air-movement/fans/ceiling-exhaust-fans  

 

Blue-Tube UV-X UVC Light – Fresh-Aire UV
JUPITER, Fla. — Fresh-Aire UV®, a manufacturer of IAQ products, introduces the Blue-Tube UV-X, the enhanced, next-

generation series of UVC light, the Blue-Tube UV for HVAC systems. The feature-rich Blue-Tube UV-X features a

three-year lamp, a newly designed mounting bracket, upgraded power supply, and 90-degree electrical connector. 
 Like its predecessor, the patented Blue-Tube UV-X keeps HVAC interiors clean of biological contaminants and

continually treats the airstream.

The Blue-Tube UV-X’s mounting bracket redesign includes a smaller footprint and a powerful magnet with an anti-

vibration coating that prevents vibrating out of position when positioned near an evaporator coil or in a plenum or duct.

The mounting assembly also includes a 90-degree, low-pro�le electrical connector for the remote power supply that

offers inches of more clearance than space-consuming straight plugs in HVAC con�nes.

The compact power supply, which carries Fresh-Aire UV’s renowned lifetime warranty, now features a power and lamp

indicator LED on the low-voltage power supply model.

Fresh-Aire UV  
 www.freshaireuv.com 

 

Ability Digital Powertrain Energy Appraisals – ABB
ZURICH, Switzerland — A new digital service from ABB is enabling industrial operators to maximize energy ef�ciency

and boost sustainability by identifying motor-driven equipment in their facilities with the best energy-saving potential.

The ABB Ability™ Digital Powertrain Energy Appraisal service draws on data measured from �eets of digitally

connected electric motors and variable frequency drives (VFDs) to show where and how much energy can be saved by

upgrading to the latest high-ef�ciency technologies. Industrial operators can then make data-driven decisions when

prioritizing investments.

Upgrading to energy-ef�cient technology is one of the simplest and most cost-effective ways to lower energy

consumption and associated greenhouse gas emissions. Across the world’s 300 million industrial, motor-driven

systems, there is potential to reduce global electricity demand by switching to high-ef�ciency systems.  

“The challenge for an industrial operator is knowing where to start in a �eet of hundreds of electrical motors,” said

Adrian Guggisberg, division president of ABB Motion Services. “ABB developed the new Digital Powertrain Energy

Appraisal service to provide clarity by analyzing motor data and identifying where businesses should focus investment

to maximize energy ef�ciency gains that reduce operating costs and CO2 emissions.”

One operator reaping the bene�ts is Waggeryd Cell, a pulp mill in southern Sweden with exceptional energy ef�ciency.

In an effort to further improve the ef�ciency of its energy-intensive process, Waggeryd is building its ABB Ability™

Condition Monitoring system. This draws data from digitally connected motors in re�ners, process pumps, fans, and

conveyor belts. Under the new Digital Powertrain Energy Appraisal service, ABB’s experts used data from the same

sources to identify the 10 motors with the most potential for improving energy ef�ciency. Waggeryd has now

prioritized replacement of six of these motors to reduce energy consumption as well as greenhouse gas emissions.

ABB 
 https://global.abb/group/en 

 

0026e ECM High-Ef�ciency Circulator – Taco Comfort Solutions
CRANSTON, R.I. — Taco Comfort Solutions® has expanded its family of easy-to-use, high-ef�ciency ECM circulators

with the addition of the 0026e. With a maximum of 26 feet of head and 44 gpm, the new variable-speed circulators

offer signi�cant savings.  

These circulators are available with cast iron or NSF/ANSI 61- and 372-certi�ed stainless steel volutes, ideal for either

closed-loop heating systems or domestic hot water systems. The circulator offers a convenient, rotatable control box

for a professional look, no matter the orientation of the installed circulator.

The easily installed, easily programmed 0026e circulator features �ve simple settings: low, medium, high, Taco’s

exclusive activeADAPT® self-adjusting proportional pressure, and 0-10v control. Its variable-speed performance

curves are equivalent to Taco’s 0010, 0011, 0012, 0012, and 0014 models. Ideal for large residential and light

commercial hydronic heating, chilled water cooling, and domestic hot water systems, the circulator is dual-voltage

115V/230V and the 6.5-inch, rotated �ange-to-�ange dimension retro�ts most circulators in its class.

The new circulator includes exclusive features that make Taco’s ECM high-ef�ciency circulators easy to use, including

SureStart® automatic unblocking and air purging, BIO Barrier® black iron oxide protection, dual electrical knockouts, 6-

inch stranded leads, and recessed �ange nut-grabbers for easier �t up.  

Taco Comfort Solutions 

www.tacocomfort.com  
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Tomorrow's Environment

The Invaluable Worth of

Multimedia  
Pictures and videos help replace subjective interpretation with reality.

By Howard McKew, P.E., FASHRAE

SCROLL

Frederick R. Barnard, an advertising executive, coined the phrase, “A picture is worth a thousand words.” And how right

he was. If Barnard knew, back in 1921, the power of this statement, and, today, with the ease of one’s cellphone, he

would probably revise his phrase and offer, “A picture or video is priceless in communication.”

Today, cellphones go beyond simply capturing an HVAC system’s existing conditions and illustrating �eld reports.

Cellphones have the capabilities to video an HVAC “walk-around,” reinforcing the 21st century YouTube blog phrase, “If

a picture is worth a thousand words, then a video is worth a million.”

Think about it. Why spend time writing down your construction site observations that can take up a half a page of

explanation when, with the snap of a cellphone picture or the push of a cellphone video button, the results speak for

themselves? More important than the actual picture or video is the fact that they remove any written discussion as to

what was seen. Pictures and videos replace subjective interpretation with reality.

Photos and videos are essential to the individual presenting the conditions to someone, e.g., a building committee

member who is not familiar with HVAC installations. In this case, words cannot always clarify the equipment of system

installation. As an individual who spent years as an HVAC draftsperson, when I was drafting a section through a boiler

room, I would sketch in a 6-foot person standing next to the boiler because building owner reviewers often knew the

size of their boiler at home but had no visual sense of size for the 500 BHP (boiler horsepower) equipment in my boiler

room section. With a 6-foot person (holding a wrench) standing next to an 8-foot-diameter boiler, the reviewers would

quickly realize the size of the equipment in the room.

Photo by Zach Ramelan on Unsplash

A friend of mine has said to me many times, “When explaining your design engineering proposal, you start by painting

the picture.” Photographs and videos easily achieve that, helping engineers to “paint the picture.” Building owners and

owner representatives can often be skeptical of estimates printed in a very professional binder. With this in mind, prior

to me presenting a preliminary design-build (D-B) proposed scope-of-work to my client, a “history major” responsible

for a $2.5 million HVAC infrastructure project, I hired a videographer to record the estimating session. With the D-B

conceptual estimate video of the actual estimating brainstorming, the owner’s team could see, hear, and appreciate the

sincere effort being made by the experts in their D-B �eld. While the estimate was 15-minutes long, it only took less

than �ve minutes to paint the picture.

In the past, documenting existing conditions, e.g., a cooling coil in an equipment room, was a great way of showing

“what’s wrong with this picture” to sell the point that the coil was piped backwards. Now, through the power of

cellphone cameras, photograph and video opportunities are endless, cost-effective, and worthwhile methods of

communication in the building industry.

Howard McKew, P.E., FASHRAE
Reach Howard McKew at hmckew@bss-consultant.com or at www.buildingsmartsoftware.com
 
Use this handy shortcut to see years of Howard’s opinions and tips in this column and other
articles.
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Belimo Americas
33 Turner Rd.

 Danbury, CT 06810

(800) 543-9038
 marketing@us.belimo.com

 https://www.belimo.us

BACK

CLICK HERE

**To see all product photos, downloads, and more!**

Belimo is a global HVAC market leader in the development, production, and marketing of �eld device solutions for

controlling heating, ventilation, and air conditioning systems. Actuators, control valves, and sensors make up the

company's core business.

**Product Categories**

Building Automation Systems (BAS), Actuators

Building Automation Systems (BAS), Sensors/Transmitters/Transducers

Meters, Flow, Water

Valves, 2, 3 & 4 Way

Valves, Balancing

Valves, Ball

Valves, Butter�y, Flanged, Brass or Bronze

Valves, Butter�y, Flanged, Iron

Valves, Butter�y, Flanged, Steel

Valves, Butter�y, Grooved Ends

Valves, Butter�y, Lug

Valves, Flow Control

Valves, Globe, Brass & Bronze

Valves, Globe, Iron Body

Valves, Mixing, Hot & Cold Water

Valves, Mixing, Steam & Water

Valves, Valve Operators

Valves, Zone Control
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KMC Controls
19476 Industrial Dr.

New Paris, IN 46553
 (574) 831-5250

 info@kmccontrols.com
 https://www.kmccontrols.com

CLICK HERE

**To see all product photos, downloads, and more!**

BACK

KMC Controls® is an independent American manufacturer known for its customer focus and engineering genius. Their

product solutions for controlling HVAC systems increase operating ef�ciency, optimize energy usage, and improve IAQ.

BACnet digital controls, analog controls, pneumatic controls, sensors, meters, actuators, valves, and software make up

the company’s core business.

**Product Categories**

Building Automation Systems (BAS), Actuators

Building Automation Systems (BAS), Analog Controllers

Building Automation Systems (BAS), Building Automation Systems

Building Automation Systems (BAS), Digital Controllers

Building Automation Systems (BAS), Drivers

Building Automation Systems (BAS), Ethernet

Building Automation Systems (BAS), Network Diagnostic Equipment

Building Automation Systems (BAS), Pneumatic Controls, for HVAC Systems

Building Automation Systems (BAS), Pneumatic Controls, for Refrigeration Systems

Building Automation Systems (BAS), Routers

Building Automation Systems (BAS), Sensors/Transmitters/Transducers

Building Automation Systems (BAS), Software

Building Automation Systems (BAS), Thermostats

Building Automation Systems (BAS), Workstations

Building Automation Systems (BAS), Zone Controls

Energy Management Systems

Indoor Air Quality (IAQ), Air Cleaning System

Indoor Air Quality (IAQ), Duct Decontamination, Microbiological

Meters, Air Velocity

Meters, Volume, Air & Gas

Sensors, Electrical

Sensors, Leak

Sensors, Moisture

Sensors, Smoke

Software, Calculating Energy Consumption

Software, Data Acquisition

Software, HVAC/R

Software, Indoor Air Quality

Software, System Control & OptimizationValves, 2, 3 & 4 Way

Valves, Automatic Control
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Valves, Digital
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LG Electronics USA Inc.
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**To see all product photos, downloads, and more!**

LG Air Conditioning Technologies is a leading manufacturer in the global air conditioning market with innovative

commercial and residential air conditioners and building management solutions. With a robust lineup of ducted and

duct-free products, LG enables customers to develop the solution that’s perfectly suited for their project.

**Product Categories**

Air Conditioners, AHUs

Air Conditioners, Duct split

Air Conditioners, Ductless split

Air Conditioners, Heat Pump

Air Conditioners, Portable

Boilers, Waste Heat Recovery

Building Automation Systems (BAS), Building Automation Systems

Building Automation Systems (BAS), Cooling

Building Automation Systems (BAS), Heating
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 (219) 767-2990

 sales@thermocycler.com

https://www.thermocycler.com

BACK

CLICK HERE

**To see all product photos, downloads, and more!**

Since 1984, Thermo-Cycler Industries has specialized in  energy ef�cient air turnover heating and ventilation systems

for industrial buildings and warehouses.  Equipment selections available in gas �red, oil �red, hot water, and steam from

200 Mbh to 2000 Mbh.

**Product Categories**

Heat Recovery Units

Heat Recovery Units, Air to Air, Rotary

Heat Recovery Units, Ventilators

Heaters, Indirect-Fired

Package Equipment Units, Makeup Air, Heating & Ventilating, Direct Fired

Package Equipment Units, Makeup Air, Heating & Ventilating, Indirect Fired

Ventilation/ Ventilators, Energy Recovery Ventilators

Ventilation/ Ventilators, Heat Recovery

Ventilation/ Ventilators, Unit, Mixing, Outdoor Air with Room Air
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