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EDITOR’S NOTE  ||  By Nicole Krawcke 

Modern building codes more 

important than ever in wake of 

Florida tragedy

Communities need to take a look at 

building inspection processes. 

Contact Nicole

I’m feeling pretty somber as I sit here writing this month’s column. Latest reports indicate 152 people remain 

unaccounted for following the partial collapse of a 12-story residential building in Surfside, Florida, on June 24. 

Nine people have died, and rescue crews continue to work around the clock with dogs and other equipment in 

search of survivors. My heart goes out to this community in the wake of this terrible tragedy.

The main focus on everyone’s mind right now is finding the missing people. Every hour that ticks by means less 

of a chance for survival. However, eventually, the focus will shift to, “Why did this happen?” There are already 

many speculations swirling around as the city of Surfside released a series of documents over the weekend. 

One of the engineering reports released — dated in 2018 — cited “abundant cracking and spalling of concrete 

columns, beams and walls” within the parking garage. The report also warned that the ground-floor pool deck 

concrete slab had major structural damage, and needed extensive repairs. While it is not yet known if these 

structural issues caused the building to partially collapse, the lack of action to address these repairs is 

concerning.

The New York Times reports, “the National Institute of Standards and Technology (NIST) was sending scientists 

and engineers to do a preliminary review, hoping to identify and preserve materials that might help understand 

the collapse.”

As all eyes are turned on Surfside, neighboring beachside communities have started inspecting their older 

buildings for structural damage in hopes to prevent another tragedy like this one. Those in the construction 

industry understand the importance of meeting modern building codes.

An aerial view of Champlain Towers prior to the partial building collapse. Credit: Google Earth

ICC’s Shawn Strausbaugh makes an excellent point in his feature on codes this month: “Model building codes 

are the foundation of a community and form an ecosystem of building policies that support the health, safety 

and welfare of the neighborhoods that adopt them. When wholly adopted and enforced by state and local 

governments, they can be extremely e�ective at reducing disaster damage, and keeping our existing structures 

standing and our economy healthy. In fact, FEMA projects that if all future construction adhered to up-to-date 

International Codes (I-Codes), the U.S. would avoid more than $600 billion in cumulative losses from �oods, 

hurricanes and earthquakes by 2060. Additionally, the National Institute of Building Sciences (NIBS) estimates 

that adopting modern editions of the I-Codes codes saves $11 for every $1 invested through mitigation bene�ts 

against those hazards. By adopting the most up-to-date comprehensive, standardized set of codes, 

governments can help save communities money and time in rebuilding and, most importantly, help save lives.”

Help save lives. I don’t think there’s anything more important than that. No matter where this investigation 

ultimately leads, I hope what happened in Surfside forces other communities to update their building codes 

and take a look at their inspection processes. After all, we all want the same thing: Safe and healthy buildings. 
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LETTER TO THE EDITOR

The following remarks were made regarding the article “Movement with Purpose” written by Natalie Forster, 

chief editor of Supply House Times, published in the June 2021 issue of PM Engineer:

A class act

I would like to congratulate Keyline Sales for being named PME 2021 Rep of the Year. PHCC Los Angeles 

values our long relationship with Keyline Sales, and the service and knowledge they bring to the PHC industry. 

Working with Keyline Sales sta� like Bill Rante on the Flow Expo and Phil Valles with our training programs 

allows opportunities for our instructors, students and trade show attendees to learn about the great products 

Keyline represents. Always a class act, and a well-deserved honor. 

Dorman D. Kehr,
 Director of business development,

PHCC Los Angeles

PM Engineer  wants to hear your thoughts. If  you have any comments concerning our articles or other topics related to the HVAC 
industry, send them to krawcken@bnpmedia .com  for possible inclusion in the Letters to the Editor section of the magazine.
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MOVER AND SHAKERS

 People News

S I G L E R S T R A U S B A U G H

ICC and PMI announced the transition of Matt Sigler to the role of PMG executive director at the Code Council, 

e�ective July 6.

In his new role at ICC, Sigler will lead a team of subject matter experts and business managers from all parts of 

the ICC family of solutions to advance strategic goals in support of manufacturers and stakeholders.

Sigler is a well-known and highly respected technical expert in the industry with more than 20 years of 

experience in construction, codes and engineering. He most recently worked as the technical director for PMI, 

the management trade association representing plumbing �xture and �tting manufacturers.

In addition, Shawn Strausbaugh has taken over as lead of the government relations PMG team at ICC. As 

senior director of PMG Technical Resources, Strausbaugh will oversee ICC's government relations PMG 

technical experts and work closely with Sigler to promote safe, e�ective and a�ordable plumbing codes and 

standards globally.

“I am excited to have Matt and Shawn on our sta� to help advance plumbing and mechanical safety around the 

world,” said ICC CEO Dominic Sims, CBO. “Access to safe, clean water and indoor air quality are essential to 

the well-being of each of us. Matt and Shawn’s expertise, energy and leadership skills will help us expand our 

PMG programs to support manufacturers, designers, contractors and the entire building safety community.”

DO MM I S S E UM HO E F E RKO G L E R

Bradley Corp. announced several promotions within its executive team, including Jon Dommisse, Nate Kogler 

and Mark Umhoefer.

Dommisse has been promoted to vice president of marketing and corporate communication. Over his 25 years 

with Bradley, Dommisse has led marketing, product management and corporate strategy. He will focus on 

expanding the reach of Bradley’s globally recognized brand, strategic planning, and supporting acquisition and 

partnership initiatives.

Kogler, has been promoted to vice president of products and engineering. In his 20 years with Bradley, Kogler 

has progressed through the product management organization. His focus is on driving new product 

development and product strategy.

Umhoefer has been named chief �nancial o�cer. Formerly vice president of �nance, Umhoefer has been with 

Bradley since 1993 and has held progressive management, director and executive leadership roles over his 

�nance department tenure.

“All three of these candidates have impressive long-term records of contributing to Bradley’s success and are 

valuable assets to our organization,” said Luis de Leon, Bradley Corp.’s president and chief operating o�cer. 

“Their dedication and expertise position Bradley for another 100 years of growth.”

R O B I NSO N W O O D

Aquatherm announced Derek Robinson and Scott Wood have joined the company as regional sales 

managers. Robinson, the company's new regional sales manager — East Coast, will be responsible for growing 

the company's business in the Northeast U.S. and the East Coast to South Carolina, along with the inland states 

of Pennsylvania, Tennessee and parts of Kentucky. He has nearly 20 years' experience in the plumbing and 

piping industry, including sales roles with some of the largest manufacturers and distributors, and has been a 

top performer, Aquatherm noted.

As Aquatherm's new regional sales manager — Great Lakes region, Wood will be responsible for growing the 

company's business in the Great Lakes states and upper Midwest, including Minnesota, North Dakota and 

South Dakota. He has more than 20 years' experience in the plumbing and piping industry, and has also 

excelled in sales leader roles with some of the industry's largest manufacturers and distributors. 

"We are proud and excited to welcome Derek and Scott to Aquatherm," said Glen Miller, Aquatherm's vice 

president of sales. "They are both experienced professionals who will provide valuable expertise as we 

continue to grow our culture of excellence for the bene�t of our customers."

Robinson is based in Nashville, and can be reached at 615-982-4451, or derek.robinson@aquatherm.com, and 

Wood is based in Detroit and can be reached at 810-599-5274 or scott.wood@aquatherm.com.

A L B R I G HT F A CCH I NW H I T E

T&S Brass and Bronze Works, a manufacturer of foodservice and commercial plumbing products, has promoted 

three leaders — Susan Albright, Nancy White and Maria Facchin — in order to support ongoing growth and 

cement T&S’ leadership role around the globe, the company noted.

Albright was named domestic customer service manager, overseeing T&S’ customer service department for all 

U.S. customers. 

Also promoted was White, who was named export customer service manager. White has been with T&S for 

more than 25 years and is an expert in the export business of T&S. In this newly created role, she will provide 

direct support for this growing area of business, the manufacturer explained.

Facchin has accepted the position of southern Europe sales manager, a newly created role where she will 

oversee sales e�orts for both T&S and Klarco products in Italy, France, Spain, Portugal and Greece. Facchin has 

a nearly 20-year tenure with Klarco, where she worked closely with customers as part of the customer service 

team.

TAY LO R

Franklin Electric Co. announced the appointment of Je�ery L. Taylor to vice president and chief �nancial 

o�cer, e�ective June 14. John J. Haines has retired as vice president and CFO of the company, but will support 

Taylor through an interim period to ensure a seamless transition.

“Je� brings strong �nancial leadership, operational expertise and public company experience to Franklin 

Electric," said Gregg C. Sengstack, CEO and chairperson of Franklin Electric. "His deep experience in 

supporting commercial and manufacturing organizations and proven track record of driving change that 

supports long-term value creation will be invaluable. I look forward to his unique perspective and skills 

contributing to our outstanding leadership team.” 

Most recently, Taylor was the CFO of Blue Bird Corp., a leading manufacturer of school buses. He had 

previously been senior vice president and CFO of Wabash National Corp. Earlier in his career, Taylor worked at 

King Pharmaceuticals and Eastman Chemical Co., progressing through multiple �nance positions that 

supported commercial and manufacturing business teams, �nancial planning and analysis, treasury, and 

investor relations.

S A L DA NA G A R C I A

SVF Flow Controls announced Jay Saldana has been promoted to vice president of engineering, and Rudy 

Garcia was named director of ISO and inside sales, e�ective immediately.

Saldana joined SVF Flow Controls in 2016 and is responsible for all engineering activities within the 

organization, as well as making sure goals are met, standards of quality are upheld and legal regulations are 

adhered to. He works with senior management on developing building and updating business strategies.

Garcia was hired in 2010 to SVF’s sister company Matco-Norca as the manager of quality and business process. 

He joined SVF in 2019 as the project manager/ISO manager, developing and training the inside sales team and 

introducing the �rm’s ISO compliance policy. In his new role, Garcia will continue to ensure SVF remains 

compliant with ISO 9001-2015 and will steer the direction of SVF insides sales team.

 CompanyNews

The Star Tribune has named Uponor North America a Top Workplace, ranking 29th on the large-size company 

list. This is Uponor’s eighth win as a Top Workplace, with previous recognitions from 2012 to 2018. 

Companies in the Top Workplaces listing were ranked based on results from an employee survey conducted 

by Star Tribune’s partner, Energage. The evaluation measured employee engagement, organizational health 

and job satisfaction.

“We are honored to be recognized by The Star Tribune for this signi�cant achievement, which is even more 

meaningful in these challenging times,” says Bill Gray, president, Uponor North America. “We deeply value our 

employees, their engagement, and their commitment to make Uponor one of the best companies to work for in 

the Twin Cities.”

Fujitsu General America has selected BRS Sales and Marketing to represent many of its high-e�ciency heat 

pump products in North and South Carolina. BRS Sales’ o�ces in North and South Carolina now represent 

Fujitsu’s mini-split heat pumps, as well as the light commercial VRF Airstage J-Series (single phase J-IV and J-

IVS) heat pump line.

“Fujitsu is excited to announce our alliance with BRS Sales and Marketing,” said Dennis Stinson, vice president 

of sales at Fujitsu. “For more than 50 years, BRS has diligently worked in the HVAC industry providing 

outstanding service to the manufacturers they represent and the distributors they support.  We look forward to 

a long and mutually prosperous partnership for Fujitsu, BRS and our distributors.”

Noritz America announced Vancouver, Washington-based Quality Sales is helping to cover the tankless water 

heater market in the Paci�c Northwest. The manufacturers representative will work alongside Noritz’s own 

sales sta� in that region; speci�cally Washington, Oregon, Alaska and the Idaho panhandle in the northern part 

of that state.

Established in 1994, Quality Sales is “a well-established leader among manufacturers reps in the Northwest 

market,” said Jason Fleming, executive vice president and general manager at Noritz America. “We feel their 

long-standing local relationships, in-depth tankless knowledge and focus on contractor relationships will match 

perfectly with our localized team. We are honored to start a long-standing partnership with such a great group. 

Welcome to the Noritz family.”

P M E NG I NE E R . C O M J u l y  2 0 2 1

mailto:derek.robinson@aquatherm.com?Subject=undefined
mailto:derek.robinson@aquatherm.com?Subject=undefined


NEWS

Viega products receive Navy approval

Viega MegaPress CuNi and ProPress copper fittings are the first press fittings approved for use in Navy combat 

ships.

After years of rigorous testing, the Naval Sea Systems Command (NAVSEA) has approved the use of MegaPress 

CuNi mechanically attached fittings in sizes 1/2-inch to 2 inches in surface combatants for a variety of systems, 

including chilled water, potable water, electronic freshwater cooling, seawater cooling, washdown 

countermeasures, drainage and many others. ProPress copper 1/2-inch fittings were also approved for potable 

water and various drains.

“NAVSEA is arguably the toughest standard in the world, and earning that approval has been a longtime goal of 

Viega,” Viega Director of Marine TJ Tracy said. “It’s an affirmation of just how reliable and durable our fittings are 

in even the most demanding circumstances.”

Pressing pipe offers the Navy, its shipyards and contractors two enormous benefits, Viega noted.

The first is mitigation of fire. Fire is one of the greatest dangers in ship construction, repair and maintenance. 

There were more than 600 shipboard fires documented between 2017 and 2020. A recent analysis by the 

Society of Naval Architects and Marine Engineers found more than half of the fires were caused by hot work, 

such as welding and soldering.

In July 2020, welding sparks ignited small fires on Navy ships at two separate shipyards. Though they were 

quickly extinguished, the fires prompted work shutdowns while safety measures were reviewed. That same 

month, the amphibious assault ship Bonhomme Richard burned for four days while pierside in San Diego. 

Repairs were estimated to take six years and cost $3 billion, so the Navy was forced to decommission the ship 18 

years ahead of schedule.

Because pressing does not require heat, flame or an external power source, it eliminates the danger of fire 

when joining pipe, Viega explained. It also makes it unnecessary to post a fire watch or to prepare a jobsite for 

hot work.

The second benefit is cost and labor savings, Viega added. Pressing can reduce installation time by 70% over 

traditional methods of joining pipe, the manufacturer stated. When coupled with savings when testing the 

systems, due to near zero leaks, the cost and schedule advantages easily outweigh the investment, Viega 

stated. The National Steel and Shipbuilding Co. (NASSCO), which builds Navy ships, has done studies showing 

that testing pressed pipe fittings costs less due to fewer leaks, repairs and retesting.

“Viega has been helping commercial marine and other industries benefit from pressing for years, and we’re 

excited to bring that technology to our defense partners. We’re proud and confident that our fittings will make 

pipe joining safer, faster and more efficient on Navy ships,” Tracy said.

The primary NAVSEA-approved fitting is MegaPress CuNi, a 90/10 copper nickel alloy specifically designed to 

withstand harsh marine environments. It can be used on Schedule 40 and Class 200 90/10 copper nickel pipe. 

The second is the ProPress copper fitting system, which offers more than 400 different configurations and three 

different sealing elements: EPDM, FKM and HNBR.

The Navy approval is only the latest marine-related approval for Viega products. The U.S. Coast Guard, American 

Bureau of Shipping, DNV-GL, Lloyd’s Register, Bureau Veritas and RINA all have previously approved the use of 

Viega fittings in marine environments.

Dewberry acquires Edmonds Engineering

Dewberry, a privately held professional services firm, announced the acquisition of Edmonds Engineering. The 

75-plus person firm has five locations with offices in Alabama, Mississippi and Tennessee, with its headquarters 

located in Birmingham, Alabama.

“Our immediate comradery and strategic alignment are two of the many reasons why Edmonds Engineering is 

excited to join Dewberry. This will allow us to provide resources from a national firm with expertise across the 

U.S. and encompassing many markets and services,” Edmonds Engineering CEO Dan Blackman, P.E. said. “We 

anticipate business as normal with our leadership and project staff in place with outstanding opportunities for 

our staff to have improved access to training and development programs, an expanded knowledge base, and 

project diversity, which we will leverage in support of our clients and continue our culture of execution.”

“As a family-owned, client-centric and community-driven firm, we believe that welcoming Edmonds Engineering 

into Dewberry is a strategic move that will allow us all to better serve our clients, given that both organizations 

have similar values and goals,” Dewberry Executive Chairman of the Board Barry K. Dewberry said.

As Dewberry | Edmonds, the firm’s existing leadership will continue to lead operations across the various 

Alabama, Mississippi, and Tennessee offices, delivering quality services to their clients, Dewberry added.

ASC Engineered Solutions acquires Trenton Pipe Nipple

ASC Engineered Solutions has acquired Federalsburg, Maryland-based Trenton Pipe Nipple Co. Trenton Pipe 

Nipple Co. produces and supplies brass and stainless nipples, fittings and pipe to industrial pipe, valve and 

fittings markets. In addition, the company’s custom fabrication capabilities will enable ASC Engineered Solutions 

to handle special customer requests for certain pipe nipples.

ASC Engineered Solutions’ CEO Jason Hild said, “We expect that the addition of Trenton Pipe Nipple will 

strengthen our organization’s ability to provide differentiated solutions to our customers.”

“We are excited to have the additional product breadth, knowledgeable team members and distribution partners 

that Trenton Pipe Nipple brings to us,” said Dean Taylor, ASC Engineered Solutions executive vice president. “I 

would personally like to thank Steve Holloway, past owner of Trenton, for his dedication to our industry and 

wish him well as he transitions into retirement. Steve will provide consultative support through the integration.”

KAI Enterprises earns top honor

KAI Enterprises has been awarded a Top Workplace 2021 honor by The St. Louis Post-Dispatch Top Workplaces. 

The list is based solely on employee feedback gathered through a third-party survey administered by employee 

engagement technology partner Energage. The anonymous survey uniquely measures 15 culture drivers that 

are critical to the success of any organization including alignment, execution, and connection, KAI explained.

KAI was selected among hundreds of companies in the Greater St. Louis area. This is KAI’s first time receiving 

the award from The St. Louis Post-Dispatch Top Workplaces. The selected companies are featured in its June 17 

issue.

“KAI’s selection as a Top St. Louis Workplace is a wonderful public acknowledgement of the company culture we 

sought to establish and maintain,” KAI Managing Partner Brad Simmons, FAIA said. “The real recognition goes 

100% to all the KAI employees who supported this endorsement of the work environment we are promoting. We 

appreciate all they do daily to uphold our KAI core values and business mission of transforming communities. 

Our goal is to continue to provide the work platform, employee amenities and inclusive environment that fosters 

a preferred employment setting — where everyone can succeed and excel.”

The majority of KAI’s St. Louis-based employees participated in the survey. KAI employs a diverse team of 

architects, engineers, interior designers, builders and support staff at its headquarters in St. Louis and offices in 

Dallas-Fort Worth; Kansas City, Kansas; and Atlanta, with additional project offices throughout the U.S. The firm 

specializes in residential, commercial, K-12, higher education, health care, science and technology, aviation, 

mobility, sports and entertainment, government, water and community-focused projects.

ASHRAE releases Standard 62.1 User’s Manual

ASHRAE has released the 2019 edition of the Standard 62.1 User’s Manual. The latest 62.1 User’s Manual 

focuses on ASHRAE’s primary ventilation standard, ANSI/ASHRAE Standard 62.1-2019.

The publication was created to be used alongside ANSI/ASHRAE Standard 62.1-2019 and explains how to apply 

the criteria set out by the standard, by providing examples, sample calculations and best practices for 

professionals concerned with ventilation and indoor air quality in nonresidential buildings.

“The user’s manual assists in the design, installation, and operation of buildings in accordance with Standard 

62.1-2019,” said Wayne Thomann, chair of Standard 62.1 Project Monitoring Subcommittee. “It is important to 

remember that Standard 62.1 is written to be code enforceable, and therefore contains only mandatory 

language, while the user’s manual paraphrases and explains the requirements, making it a valuable resource for 

both the architects and engineers designing the building and those responsible for constructing, operating and 

maintaining the building. The user’s manual facilitates compliance with the performance requirements defined 

in the standard.”

The user’s manual is intended to support building professionals, including architects, engineers, manufacturers, 

plan examiners, field inspectors, general and specialty contractors and operation and maintenance personnel. 

The publication offers crucial supplement for professionals concerned with ventilation and indoor air quality.

To purchase the Standard 62.1 User’s Manual, visit the ASHRAE Bookstore or contact ASHRAE Customer Service 

by phone at 1-800-527-4723 (United States and Canada), 404-636-8400 (worldwide).
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Chairing the UPC Technical Committee
Chairmen must remain unbiased and follow rules 

and procedures. 

Contact Julius

CODES  ||  By Julius Ballanco, P.E., CPD, FASPE

Over the last 30 years, I have attempted to bring the readers into the middle of the code change hearings to 

understand the process as plumbing and mechanical code requirements are developed and implemented. I 

hope I have been successful. 

During that time, I have served as a voting member of various code and standard committees. For the last 21 

years, I have been a voting member of the IAPMO Uniform Plumbing Code Technical Committee. 

This year, just days before the start of the IAPMO Plumbing Code Technical Committee meeting, I was asked to 

step in as interim chair of the committee. Unfortunately, Chairman Dan Daniels was unavailable. Having known 

Dan for many years, and watching him eloquently chair the committee, I knew they were big shoes to �ll. 

IAPMO sta� asked me to chair knowing that I had experience in chairing other IAPMO Committees. 

When chairing an ANSI Committee, there are certain obligations and requirements that need to be followed. 

The chairman must be unbiased and allow discussion on all sides of an issue. You need to have a �rm 

understanding of Robert’s Rules of Order and the IAPMO procedures. Finally, you must control the �ow of a 

meeting. 

Unfortunately, thanks to the COVID-19 pandemic, the Technical Committee meetings were virtual. The 

regrettable part is that participation by non-committee members did not seem as fair as in-person meetings. 

Anyone wishing to testify had to register ahead of time. Each participant was given two minutes on a given 

proposed code change. There was only one shot, with no rebuttal testimony. While it seems less fair, this was 

the �rst meeting of the code cycle. There are three more opportunities for an individual to testify on a code 

change. Next year’s meeting, reviewing the comments to the proposed code changes, will be in-person.

The downside of serving as chairman is you are somewhat restricted from testifying on an issue. Again, the 

chairman should be unbiased to allow debate. Having submitted a number of code changes, there went the 

possibility of testifying in support of those changes. While it was a personal sacri�ce, it was for the good of the 

organization.

IAPMO procedures require a written statement for any code change that is either modi�ed or rejected. The 

statement must be technical in nature. This would be the true test of my ability to chair the committee. All too 

often you hear a motion to reject a change with the reason being, “I just don’t like it,” or, “The current code is 

adequate.” 

Whenever I heard comments like this, my immediate response was, “Why don’t you like it, what is the technical 

reason for rejecting the change?” 

Other times I would ask, “Why is the current code adequate, what is wrong with the proposed change?” 

Essentially, I was forcing the committee to always follow the rules in providing proper technical justi�cation for 

their actions.

Hearing the technical reasons for changes was sometimes frustrating, and at other times, humorous. The 

humor was associated with what you consider a completely inappropriate technical reason. As chairman, you 

want to respond, “Say what! That’s your reason?” Instead, you respond, “Thank you for your technical 

justi�cation, did I get that accurately?” Basically, you are trying to lead your colleague into giving a better 

reason. 

When chairing an ANSI Committee, there 

are certain obligations and requirements 

that need to be followed. The chairman 

must be unbiased and allow discussion 

on all sides of an issue.

The frustration rises when you hear a technical reason that is just outright wrong. Again, you wish you can say 

that. However, the only permitted response from the chairman is to question the accuracy of the comment.

At one point, there was a change recommended for rejection. The reason stated was, “There was inadequate 

technical justi�cation provided to support the code change.” 

If it was an in-person meeting, I probably would have stared down the committee member. Being virtual, I 

responded, “I don’t think you want to state that since the proponent submitted an extensive amount of 

documentation regarding the proposed change.”

The response was, “He did? If he submitted documentation, I didn’t read it.” Oops, you never admit that you 

didn’t do your homework prior to the Technical Committee meeting. Committee members are provided with an 

extensive amount of information that has been submitted with the code changes. Our obligation is to review all 

of the documentation. I can attest that, for a month, you bury yourself in reviewing all of the proposed changes, 

supporting documentation and updated standards.

Fortunately, during the discussion of this proposed change, another Committee member jumped in and stated, 

“The documentation submitted does not justify the proposed numbers in the code change. While there was 

signi�cant documentation, the technical documentation was not correlated with the change.”

The motion to reject this change was actually appropriate. The proposed code change did not correlate with 

the documentation that was submitted. Had I been able to make the initial motion, I would have also made a 

motion to reject the change.

As the meeting progressed day after day, I would often have to open the meeting with a warning to the 

Technical Committee. One morning I started o� by saying that we are dealing with the Plumbing Code, not the 

Plumber’s Code. This came about because committee members started stating that a change should not be 

accepted because a plumber doesn’t install such and such. Whether a plumber installs something does not 

matter. The real matter is whether it is part of the plumbing system.

A good example I like to use is a shower pan. In many parts of the country, the shower pan is installed by the 

general contractor or the tiling contractor, not the plumber. The plumber connects the drain to the shower pan, 

but they rarely install the pan. However, the shower pan is an important part of the plumbing system that is 

regulated by the Plumbing Code.

The Technical Committee meeting ran virtually for �ve days, approximately six hours each day. While it may not 

appear to be that many hours, when chairing a committee, you are exhausted at the end of the day. Then you 

begin preparation for the next day and respond to all of the texts and e-mails regarding that day’s meeting. 

By Friday night, I was ready for a beer — or two! Next month, I will review some of the technical changes that 

occurred during both the IAPMO Plumbing and Mechanical Technical Committee meetings.

tumsasedgars/iStock/Getty Images Plus via Getty Images.

Julius Ballanco, P.E., CPD, FASPE, is president of J.B. Engineering and Code Consulting , P.C . in Munster, Indiana. He can be 
reached at by email  at jbengineer@aol.com.

The views expressed here are strictly those of the author and do not necessarily represent PM Engineer or BNP Media.
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Piping options for multiple 

thermal storage tanks
Part 1 of a piping strategies series.

Contact John

RENEWABLE HEATING DESIGN  ||  By John Siegenthaler, P.E.

Nearly all systems using cordwood gasi�cation or pellet-fueled boilers perform best when the system includes 

a thermal storage tank. That tank absorbs heat during the boiler’s typical 2 to 4 hour burn-cycle, allowing the 

boiler to remain at or close to steady state conditions. This increases thermal e�ciency and signi�cantly 

reduces particulate emissions.

A thermal storage guideline for pellet-fueled boilers is 2 gallons of water per 1,000 Btu/h of the boiler’s rated 

output. For cordwood gasi�cation boilers, the guideline is 130 gallons of water per cubic foot of the boiler’s 

primary combustion chamber. When these guidelines are applied, even residential systems require substantial 

amounts of thermal storage. 

The approach that I prefer — whenever possible — is using a single pressure-rated thermal storage tank, such 

as the 350 gallon unit shown in Figure 1. 

Figure 1

Tanks intended to operate under pressure, and having volumes over 119 gallons, typically must be listed and 

labelled under the ASME Section VIII pressure vessel code to conform with most mechanical codes.

The logistics of moving a large steel tank into a mechanical room, especially in a residential structure can be 

formidable — if not impossible.  Constraints such as weight, door width and ceiling height can all be limiting 

factors.

In these situations, one alternative is use of a multiple tank system to achieve the required volume and avoid 

the constraints of a single large tank.

Before making a decision

Although it’s possible to use two or more thermal storage tanks to achieve the desired total storage volume, 

there are “consequences” associated with that approach. One is the surface area to volume ratio of a multiple 

tank array is often much higher than that of a single tank of the same total volume.  

For example, Figure 2 shows a comparison between four 119 gallon tanks versus a single tank of the same total 

volume 476 gallons. To keep the math simple, the tanks are assumed to be �at-ended cylinders with a height-

to-diameter ratio of 3. 

Figure 2

E NLA R G E

The four smaller tanks, combined, have 59% more surface area per gallon of volume compared to the single 

large tank. Assuming that all the tanks would have the same temperature pro�les and insulation, the four 

smaller tanks would experience 59% higher standby heat loss, not to mention higher heat loss from the piping 

required to connect the small tanks together.

It’s also likely that the cost of the array of smaller tanks, on a dollars per gallon of storage basis, will be higher 

than that of the single large tank. The additional piping costs in a residential project are easily several hundred 

dollars, and perhaps even multiple thousands of dollars in a commercial application.

It’s also important to consider the “footprint” of the multiple tanks. They are de�nitely going to require more 

room in the mechanical room.

Piping con�gurations

If the situation warrants use of multiple thermal storage tanks, there are several options for piping. Two 

common approaches would be parallel-direct return, shown in Figure 3a, and parallel-reverse return, shown in 

Figure 3b. 

Figure 3a

Figure 

3b

E NLA R G E

E NLA R G E

The parallel-direct return system uses less piping compared to the parallel-reverse return scenario. However, it 

is imperative to use balancing valves with the direct return approach to keep the total �ow balanced equally 

between the tanks. The balancing valves can also provide isolation of the individual tanks if ever needed.

The parallel-reverse return piping will help keep the �ow rate between the tanks closer to equal, but I want to 

stress that “closer” doesn’t mean “equal.” Balancing valves should still be used with reverse return piping.

Accessibility

The probability of having to remove one or more of the tanks in a multiple tank array that’s part of a properly 

designed and maintained system is quite small. Still, a design decision must be made as to whether any tank in 

the array should be capable of being isolated and removed, if necessary, and what the consequences of this 

decision entail.

If the decision is to provide for possible isolation and replacement of any tank in the array, it’s important to 

make access as easy as possible. Don’t locate piping in areas that require more than very minor disassembly in 

the event a tank has to be pulled.

One approach is to locate the piping behind the tanks, as represented in Figure 4. Another is to locate the 

piping on strut rails or other hangers above the tanks, as shown in Figure 5.

Figure 4

Figure 5

E NLA R G E

Be sure to use a union and full port ball valve wherever a pipe connects to a tank. Consider use of reinforced 

hoses in locations where rigid piping would have to be disassembled to maneuver a tank out of the array.  

Figure 6 shows an array of three 600 gallon tanks where these consideration were not well planned.

Figure 6

Put yourself in the position of a service or maintenance person who might have to deal with a leak at one of the 

piping connections to these tanks. Even worse, image that one of the two tanks in the background of this 

photo might someday have to be replaced. Given the wall behind these tanks, let’s just say that they’re not 

likely to come out in one piece.

More to come

There are other piping strategies for multiple thermal storage tanks that are quite a bit simpler than what we’ve 

looked at some far. We’ll get into them more next month.

John Siegenthaler , P.E., is principal of  Appropriate Designs, in Holland Patent , New York, and author of   “Modern Hydronic 
Heating .” He can be reached at john@hydronicpros.com.
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Contact Ethan

Sailing into the wind
Understanding �uid velocity. 

WATER COOLER CONVERSATIONS  ||  By Ethan Grossman, P.E., CPD

When life is getting really busy, it can seem like a wind that is trying to push us backwards. I was in a meeting 

recently where someone used the term “sail into the wind.” It reminded me of when I was young and had a 

chance to go sailing; I was fascinated by the idea that a vessel could be propelled forward by the very forces 

that were working in the opposite direction. If it feels like everything is coming at you at once, don’t be afraid to 

face it head on and see where it takes you.

The idea that we do some of our best work under pressure can be tiresome for sure, especially when we are 

faced with what seems like never ending deadlines. Every now and then, it is a nice relief to let the “jib out” 

and sail downwind. If you have not sailed in a boat, going upwind is similar to what lifts an airplane. As I was 

doing research for this article, I learned that the model I was taught, where the di�erential in velocity of a �uid 

over two surfaces is what causes lift, may be an oversimpli�cation. The airstreams may not reach the same 

point on the other side at the same time. 

The formula for lift is characterized by:

Where:

L = Lift;

Cl = lift coe�cient;

ρ = �uid density;

V = forward velocity; and

A = the area or the sail (or wing). 

Lift coe�cients are dependent on the shape of your sail or wing and the angle of attack. A good way to look at 

it is to ask yourself how much you are able to “shoulder in” to the tasks at hand. Lift coe�cients are always less 

than 1.0, so you can think of them as a function of percentage. Contrary to popular belief, the highest lift 

coe�cients are not always achieved by taking a tack that is “head on.” Consider trimming the sail or adjusting 

the rudder if you �nd your sail �uttering in the wind.

The density of air, designated by the Greek letter Rho (ρ), for sailing will be around 0.0765 lb/ft3  since this is 

the density of air at sea level. I am willing to barter that is where you would be doing most of your sailing. If you 

are going with the �ying analogy, the important thing to keep in mind is that if you try and go too high above 

the fray where the air isn’t as thick, you may reach a point where lift becomes ine�ective.

Understanding the various mysteries of how 

fluids behave can help us diagnose various issues 

we find in the field. The concept of “lift” might 

not apply practically to our plumbing and HVAC 

designs, but it did inspire me to think about our 

workloads and how we work together.

Velocity is something we should all be familiar with in Plumbing and HVAC engineering. For our discussion 

here, it is primary a function of the forward thrust, as with an airplane, or maximizing the forward momentum 

from an external force, as would be the wind in sailing. Sometimes, we are in a position where the driving force 

comes from within ourselves, and we are called upon to help motivate those around us. Other times, how 

e�ective we work comes from the energy of those around us and how we respond.

The last variable in the Lift equation is “A,” which is the area of our sail or wing. How big of a sail or wing we 

have will not necessarily help us move any faster, but it could assure that we have enough lift to carry the load. 

You can see from the equation that Lift is directly proportional to Area. If others tend to send more work your 

way than you can handle, you may want to “reef in” your sail to a point that you can handle. If you have a large 

wingspan and are carrying a heavy load, consider taking others “under your wing” to help with the lift.

There are other examples in engineering where we should be reminded of the e�ects of �uid velocity. Some of 

those include vortex, Venturi e�ect and draft. A vortex is created when �ow spins around an axis. Vortices can 

be detrimental in submersible pump basins if the piping inlets are too close to the basin wall. The close 

proximity of the pump inlet to the basin wall increases the velocity and creates vortices where air gets pulled 

into the pump and causes cavitation. A vortex can also be bene�cial when used to our advantage, as is the 

case with certain types of �lters where higher density debris is “spun” to the outside.

Venturi e�ect and draft are two other concepts that can become evident in �uid systems. The Venturi e�ect is a 

reduction in �uid pressure caused by a constricted section of pipe. This increases the velocity, and the 

decrease in pressure can sometimes be used to our advantage. Examples of Venturi in �uid systems are for 

injection of dye or other chemicals. Draft is similar to Venturi, but di�erent. Instead of inducing �ow because of 

increased velocity, �ow is induced due to a change in temperature. When hot exhaust air rises, a low-pressure 

zone is created and fresh cold air is brought in. 

Understanding the various mysteries of how �uids behave can help us diagnose various issues we �nd in the 

�eld. The concept of “lift” might not apply practically to our plumbing and HVAC designs, but it did inspire me to 

think about our workloads and how we work together. If you are buried with what seems to be an 

insurmountable amount of work, if it feels like the winds are blowing you backwards, try taking a new tack and 

“sailing into the wind.” 

You may be surprised how the dynamics of nature will propel you forward. As you experience the paradox of lift 

that helps an airplane �y or a sailboat “close hauled” into the wind, reach back and look for somebody else that 

could use a lift. 

nikitje/E+ via Getty Images.

Ethan Grossman, P.E., CPD, is the plumbing and f ire protection discipl ine leader at Smith Group ’s Boston off ice. He can be reached 
by email  at ethan.grossman@smithgroup.com.

P M E NG I NE E R . C O M J u l y  2 0 2 1

mailto:ethan.grossman@smithgroup.com?Subject=PM%20Engineer%20Water%20Cooler%20Conversations


Trend watch: Professional 

development predictions
Trends and opportunities to watch in the coming 

year and beyond.

Contact Christoph

PROFESSIONAL DEVELOPMENT PIPELINE  ||  

By Christoph Lohr, P.E., CPD, ASSE 6020, LEED AP 

BD+C

Last year, during the initial phases of the COVID-19 pandemic, I wrote a couple of articles that touched on the 

subject of organizations coming up with solutions during chaotic situations. A consistent phrase that I've been 

hearing is, “The pandemic lockdowns didn’t cause [X], but accelerated [X].” Below are some of the trends and 

opportunities on which I'm keeping my eye in the coming months and years that I think will have the biggest 

impact on our industry and society.

Trending up

�. Remote working: Many employees are saying “no” to going back into the o�ce, or at least not going 

into the o�ce every day. Whether the workforce is “WFH” (Working From Home) full-time or part-time, 

expect to see a certain percentage of these workers resistant or even insistent on not returning to the 

daily grind during the work week.  

�. Remote hiring and remote working: Employers have just recently been realizing that some of the best 

candidates for their organizations don’t live anywhere near their o�ce. As a result of working from 

home for the last year, more employers also realize not all roles are needed to be in the o�ce, and 

other roles are not needed in the o�ce every day of a work week. Pre-COVID, many organizations 

hired remote employees “straight out of Central Casting” (as it were) to �ll critical roles — expect this 

number to increase moving forward.

�. The shrinking or remodeled o�ce: As a result of No. 1 and No. 2 above, many companies will have a 

unique opportunity to reduce operating expenses by reducing the footprint of their leased o�ce 

space. The smartest companies will jump on this. Victor Assad, in his book “Hack Recruiting,” 

described this eventuality well before COVID-19 took e�ect. He further went on to detail in some of his 

talks that the typical o�ce will eliminate many of its cubicles and private o�ces, instead increasing the 

number of “touchdown” or “collaboration” spaces.  

�. Homes and apartments with working areas: It will be interesting to see if more homes will include 

areas for a study/workspace rooms. Also, it will be interesting to see if the trend of home 

improvements will continue, and if new developments will spend the extra money to make new 

homes/apartments and neighborhoods that much more welcoming.

�. Industry-speci�c workshare spaces: One of the best parts early during the lockdowns (prior to the glut 

of Zoom meetings) was the opportunity to get more work done due to limiting interruptions.  One of 

the worst parts of the lockdowns was the isolation because you were working by yourself. Especially if 

remote work increases, expect to see more remote employees asking to take advantage of shared 

workspaces (such as Galvanize Phoenix, starting as low as $125 a month for remote employees) and 

the networking-ability/sanity-building capabilities. Note: I wonder if we will begin to see “Architecture 

and Engineering” workshare spaces where competing consultants have employees in a shared 

space — from a networking and collaboration standpoint, this could be a real groundbreaking 

development. Getting manufacturing, technical sales and installers into the same space (similar to a 

“Big Room” via the IPD process) presents great opportunities to solve problems and practice 

collaborating with potential business associates.  

�. Hybrid (virtual and in-person) seminars, events, committees and meetings: I think most of us are 

ecstatic for in-person meetings again. But there will always be reasons that could preclude 

professionals from attending a seminar, event or meeting; it could be picking up kids, other work 

events, �nancial constraints, physical distance, etc., that gets in the way. The best organizations will 

realize this and make a point of getting good at having in-person and virtual components for all of their 

meetings (i.e. hybrid meetings), thereby including those who may not otherwise be able to participate. 

�. Golden age of education, training and certi�cations: I’ve said it before — we are living in a golden age 

for education, training and certi�cations. Take advantage of it. Those employers who begin to invest in 

their employees’ development, especially remote employees, have a great opportunity to leapfrog 

their competition.

�. The rise of the experts: Well-aligned systems-thinking specialists and specialized experts are thriving 

in this economy. And why not? They have a very unique set of skills that if well-aligned with client 

needs o�ers incredible value. As Peter Drucker noted, “Generalists are of limited use in a knowledge 

economy,” and, “Any organization that maintains an activity that is used only intermittently guarantees 

incompetence.” That has been laid bare due to the high amount of “deep work” many of us were able 

to carve out throughout COVID-19.  

�. Cross-industry projects: With the rise of the experts, there is the temptation to think that silos 

developing would be an issue. Traditionally it has been. However, COVID-19 has broken down many of 

the barriers, and when organizations like AWWA and IAPMO pool resources to come out with industry-

pioneering guidance, you are trending in the right direction.   

��. Good management practices: Such practices, like having regularly scheduled one-on-ones, were able 

to thrive in spite of remote work. And when good results happen because of these good management 

practices, it is going to get harder to ignore.

As a result of working from home for the 

last year, more employers also realize not 

all roles are needed to be in the o�ce, 

and other roles are not needed in the 

o�ce every day of a work week.

Holding trends

�. Better-run meetings: “Zoom fatigue” is real — I know I feel it. With in-person work, some of the 

“networking” calls may reduce in frequency, which may help e�ciencies, and many folks are getting 

better in minimizing meeting duration from 1 hour to 45 minutes to help colleagues and business 

associates make their next meeting, but it’s a work in progress.

�. Good strategy: There were companies of all sizes that struggled during COVID-19. But what has been 

interesting to see is as we are coming out of the pandemic, some companies begin to fold. This, to 

me, is an indication of bad strategy development. Likewise, some companies will stay a�oat, barely, 

which is also a sign of bad strategy. There is still immense opportunity for growth for many 

organizations, they “just” must systemize their approach. The question is can they do it? 

Trending down

�. (Internal) Work social/fun events: With remote work and WFH, my sense is that “social-work events” 

are on the decline as the probability of scattered employees increases. And let’s be honest, some of 

the “virtual” happy hours felt … awkward, even for extroverts like me. For introverts, this will be a cause 

to rejoice. For over-scheduled workers, it will be one less work function they have to deal with on top 

of a full plate.  

�. Bad management practices: Managers who weren’t intentional about their relationships (either pre-

COVID-19 and/or during the lockdowns) with their employees were exposed. Unintentional 

relationships (i.e. “walking around the o�ce”) pre-COVID-19 just didn’t cut it during a crisis where that 

option wasn’t available due to everyone WFH. Statistics consistently show that employees who leave 

an organization most often cite displeasure with their manager as the reason for leaving. A locked 

down economy was not kind to bosses who didn’t build their relationships with their direct reports 

before or during. Expect to see movement of employees over the coming months and years due to 

looking for a better boss, especially if they are WFH. 

g-stockstudio/iStock/Getty Images Plus via Getty Images.

Christoph Lohr,  P.E., CPD, LEED AP BD+C , is the vice president of strategic initiatives at IAPMO. Al l  views and opinions expressed 
in this article are his alone. Have some thoughts on this article? Contact Christoph at christoph. lohr@ iapmo.org.
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Contact Dave

Tail pipes and back alley shops
Lessons learned from those that came before.

FROM THE MECHANICAL ROOM  ||  By Dave Yates

On Sept. 1, 1979, I struck out on my own to become an independent PHVAC mechanical contractor. I’d been an 

employee for seven years, and I certainly knew I did not know everything. Fact is, I’ll never know everything 

because of how vast the treasure trove of knowledge was then and still is — knowledge has grown 

exponentially, and that’s been the best part of this adventure: There’s always something new to learn each and 

every day. 

My former boss was fond of throwing me into the deep end of the latest venture pool! “Here, you’re in charge 

of all oil burner work.” But we don’t do oil burner work. “We do now – here’s your �rst service call!” Sink or 

swim, and I was determined to be the best in the pool. As always, I sought out mentors and found them in Jim 

Wilson and John Wilson, who managed the local Sid Harvey’s branch. They stocked the parts I needed and 

had a great deal of knowledge regarding oil heat. I soaked up all I could and attended every training 

opportunity that was available. 

Our little town of York, Pennsylvania, is really no di�erent than any town USA in that there are unique and 

wonderful back alley shops sta�ed with gurus of knowledge. Jack Bentz was one such guru and his forte was 

in well water pumps and water treatment systems. We all knew him as “Red,” his well-known nickname. Red 

was the lone employee of P. W. Strickland, and to this day, I truly believe he was the best most knowledgeable 

well pump guy within the radius of my portion of Southeastern Pennsylvania. A better mentor you couldn’t ask 

for. Whenever training was available, I took the time o� to soak up the knowledge available.  

At the time, I was a sole proprietor and fearless when it came to tackling all things new. One of my �rst well 

pump replacements was for a commercial business. Suspended on 2 inch galvanized steel at 450 feet deep, 

the 5-horsepower 3-phase pump windings were shot, presumably from the previous night’s thunderstorm. The 

owner was a friend of our family and we belonged to the same trout-�shing club. Networking has always been 

a great asset. Red to the rescue! I did not have a pump jack — he did and loaned it to me. 

If you’re not familiar with a pump jack, it’s a heavy-duty oak plank with a hole for the pipe at its center and a set 

of toothed jaws to grip and hold the pipe being extracted from falling back down into the well, which allows you 

to disassemble the upper section of pipe with the crane, setting it aside before returning to once again lift 

another section above grade. Red also hooked me up with a crane operator and told me what to expect — 

mostly that I’d be getting wet and really soaked if I failed to wrap a rag around the joint while disassembling the 

21-foot sections of galvanized steel pipe. 

There were no heat-shrink or plastic compression tubes for the wiring — back then, we joined the ends 

together with rosin-core solder, and then wrapped each junction with rubber stretch tape followed by No. 88 

electrical tape to ensure the rubber stretch tape could not come loose. Before inserting the new pump into the 

well, I did a �nal check of the motor windings because how dumb would I look if after reassembling 22 pieces 

of 2-inch galvanized steel and installing them in the well, the pump wouldn’t run? 

Lots of pumps followed, including numerous agricultural settings. Chickens are stupid! When a well pump goes 

down, the heart-cup feeders go dry and if the chickens peck a few too many times without getting water, they 

quit trying and must be retrained. Mad dash time! While installing the new pump, I spied a house on �re near 

the horizon. One of the owners happened to be walking by and I asked him if anyone had called the �re 

department? Turned out to be a home owned by the chicken farm that they rented, and he rousted a crew to 

go do battle. If you’ve never been inside a commercial egg laying hen house, let me tell you they only clean 

out the chicken poop when the laying hens are shipped o� to the soup companies and the air is thick with 

ammonia. If you tear up cutting onions, you’ll have the water works really leaking!

Before inserting the new pump into the 

well, I did a �nal check of the motor 

windings because how dumb would I look 

if, a�er reassembling 22 pieces of 2-inch 

galvanized steel and installing them in the 

well, the pump wouldn’t run?

Pump calls

One of the �rst pump calls I ever had was for a Goulds jet pump. I knew just enough to be dangerous, but here 

was a pump with a delayed response to pressure drops when the owners drew water. The pressure gauge 

would drop almost to 0 psi before the pump switch would snap shut and bring the pump on. There was no 

issue with the pump, and pressure recovered rapidly. So why was the pressure switch so slow to react, but 

worked �ne once it did? 

Power o�, pressure drained away, and removed the 20/40 pressure switch. No debris, so next was the copper 

pilot tube from switch to the cast iron body of the Goulds pump, which was free and clear. Peering inside the 

compression �tting on the pump body, I spied what appeared to be a solid blockage, which turned out to be a 

shelf of rust. Over the next several decades, I would encounter this numerous times.  

One nuisance well pump call had me vexed, so I turned to Red for advice. It was a deep-well jet pump 

installation with a low-yield well. Jet pumps, for the most part, are designed to deliver 10 gpm. This one was 

getting air-bound, which causes the jet pump to lose its prime and required manually re-priming the pump. We 

were having a drought, and the well’s water level was lower than normal. The recovery rate was obviously less 

than 10 gpm, and the foot valve was so close to being out of water that air was being pulled in, hence — loss of 

prime. My �rst thought was to install a �ow restrictor, but the owner wasn’t too happy about the idea because 

once rains returned and the well was back to normal, they felt that would have to be removed.   

Red listened carefully and said he had the ideal solution. He noted we don’t normally like to have a shallow 

well (single-pipe) jet pump foot valve more than 25 feet below the water surface in the well. “But, I’m dealing 

with a deep well (two-pipe) jet pump,” I said. Red told me I needed to redo the piping and add a tailpipe. 

“We always keep the foot valve a minimum of 15-feet above the bottom of the well so no debris is sucked in 

and you’re going to shorten up the two-pipes by 34-feet and add a 34-foot tailpipe with relocating the foot 

valve to the end of the tailpipe,” Red said. “This then becomes a self-regulating �ow-control device. As the 

water level falls below the ejector assembly toward the foot valve, your �ow will eventually match the well’s 

yield. If you only have a 4-gpm recovery rate, then once the water falls to 25 feet below the ejector assembly, 

the gpm delivery rate will match the recovery rate — end of losing prime!” (See page 17, “Tail Pipe” of the 

Goulds pump basics) As always, Red was right and thus endeth the saga of the lost prime. Thanks, and a hat-tip 

to the engineer at Goulds who came up with this idea.  

Decades later, after acquiring F. W. Behler and having multiple employees, I hired Red to set up a well water 

pump shop and train our employees. It was a pleasure having my mentor and friend in-house to pass on his 

knowledge. Unfortunately, Red passed on just a few years later. Gone but never to be forgotten by the 

thousands of folks — like me — he helped over many decades. 

Lisa-Blue/iStock/E+ via Getty Images.

You can reach industry icon Dave Yates at dyates@fwbehler.com. 
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Must-See PRODUCTS

EYE AND FACE WASH

Bradley’s Halo eye/face wash provides 20% better protection than 

any other model. Designed with �uid dynamics technology that 

works in tandem with a pressure regulated �ow control, Halo’s all-

inclusive spray pattern quickly and e�ectively washes 

contaminants from the user’s eyes and face. The exclusive self-

draining feature removes standing water to eliminate potential 

bacterial growth, improving hygiene and worker safety. Halo is 

also available in stainless steel, which is ideal for caustic work 

settings or harsh environments. 

Bradley Corp.

www.bradleycorp.com

PRESSURE BOOSTER SYSTEM

The System 2100 is a water pressure booster system ideal for 

medium to high-pressure applications. When demand increases, 

the system adjusts to meet it. This smart pump technology 

incorporates a zero-�ow shutdown feature, which saves money 

and increases the life of pump systems. Metropolitan’s Metro-Tech 

III controller allows operators to set pump operations and displays 

information on its interface. This controller maintains a constant 

discharge pressure by varying the speed of the water pressure 

booster pumps while maintaining system �ow requirements. The 

control saves energy, reduces water hammer and provides 

accurate set point control even under the most demanding 

conditions. 

Metropolitan Industries 

https://metropolitanind.com
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Bradford White’s Keith Kuliga Jr. notes using building management systems to monitor water heating operations is a relatively new development for tank-type water heaters, 

and is continuing to build momentum.

DEMAND FOR EFFICIENCY, SUSTAINABILITY
DRIVE WATER HEATER DESIGN

INCREASING

 

Industry experts weigh in on current trends 
impacting the commercial market.

By Nicole Krawcke

Everyone wants to get the most bang for their buck, and commercial building owners are no di�erent. As 

building standards increasingly focus on e�ciency and consumer awareness of the bene�ts of energy e�cient 

products grows, high-e�ciency water heaters continue to gain traction in the market.

Smart systems

Keith Kuliga Jr., product manager — commercial products for Bradford White Water Heaters, points to two key 

trends in�uencing the commercial water heater market today: Remote monitoring capabilities, often referred to 

as building management systems (BMS), and the transition to high-e�ciency products.

“Many businesses with a building management system are enjoying the bene�ts of remote monitoring to 

control di�erent appliances or equipment,” he says. “BMS technology was �rst employed to monitor and control 

lighting, the power grid, security systems, �re protection and HVAC. Using BMS to monitor water heating 

operations is a relatively new development for tank-type water heaters, and is continuing to build momentum. 

We are also seeing more BMS integration on volume water heaters for domestic hot water and boilers for 

hydronic heating. 

“The other trend is high e�ciency,” Kuliga Jr. adds. “When you compare the energy e�ciency of a standard 

e�ciency gas water heater to a high-e�ciency gas unit, the di�erence can range from 10% to 17%. Even though 

a high-e�ciency gas water heater is more expensive to buy, depending on the water usage of a business, the 

potential for operational savings is signi�cant over the long-term, so you can get a good payback.”  

Kuliga Jr. notes the opportunity for signi�cant energy savings and the ability to interact with water heaters 

remotely is driving these trends. 

“Additionally, di�erent policies are driving towards higher e�ciency products, such as condensing gas water 

heaters and heat pump water heaters (HPWH),” he adds. “As the market drives towards these higher e�ciency 

products, it is requiring more sophisticated combustion systems, advanced heat exchanger designs and 

expanding the breadth of HPWHs available to meet the needs of various commercial applications.”

Rheem Triton commercial water heaters are installed with built-in smart monitoring technology and a leak detection and prevention system.

Decarbonization and sustainability

Paul Pohl, product manager, commercial new product development for A. O. Smith Corp., notes that though it is 

not yet re�ected in terms of sales at the moment, he is seeing a lot of interest and government activity 

regarding electri�cation, also known as decarbonization.  

“Products that �t into that category haven't really entirely taken o� yet, but that's where the commercial market 

seems to be headed,” he explains. “In response to that, we've introduced more than 20 new heat pump water 

heater products during the past couple of years. And they include both split system heat pumps and a unitary, 

or integrated heat pumps — that's a heat pump with an integrated storage tank.”

Despite the interest in electri�cation, natural gas water heaters continue to lead the market sales, Pohl notes. 

In that regard, there is a trend toward larger Btu units. A. O. Smith, in trying to meet that need, introduced new 

750,000 and 1 million Btu Cyclone XL series water heaters to compliment its lower Btu counterparts.

“Not only is the federal government looking at electri�cation, but we're now seeing a lot of states more active 

than ever, especially along the West Coast and in the Northeast,” Pohl says. “For the larger Btu gas units, that 

trend seems to be driven by the fact that mechanical rooms are getting smaller and smaller. For example, our 

new 750,000 and 1 million Btu Cyclone models have the same footprint as our 300,000 through 500,000 Btu 

units.”

According to Mike Juhnke, product program manager for Lochinvar, it’s more about greenhouse gas reduction 

at the moment as much as anything else.

“It’s kind of leading us down a path of set products,” he says. “Heat pumps are trending. We're looking at co-

generation equipment that heats water and produces electricity. And then, of course, the e�ciency of the 

products is at an all-time high. The trend as I see it is this drive to reduce or eliminate greenhouse gas 

products, not necessarily the products themselves, but the emissions. We're moving toward a decarbonation or 

electri�cation, and the push is in some areas more than others. The reality of the situation is many of those 

goals are unattainable in reality because the grid is not there. At the end of the day, we're going to end up with 

a hybrid approach in stages.”

Both water heater e�ciency and return on investment post-installation continue to be top-of-mind among 

commercial customers, explains Rodney Pugh, senior manager — Florida, Commercial Growth for Rheem 

Manufacturing.

“Sustainability, and more speci�cally, decarbonization, continues to be a hot trend that we believe will only 

continue to accelerate,” he says. “California is known for pushing the envelope of sustainability-focused 

policies, and the state’s emphasis on Ultra Low-NOx products is only one example of this in�uence. Recently, 

California added new incentives for heat pump water heaters to mitigate emissions and improve air quality. 

Now, many other areas of the country are looking to potentially provide incentive programs for these 

sustainable products.”

Pugh points to Rheem’s electric heat pump water heaters as an example.

Two A. O. Smith Cyclone XL units are installed in a 25-story apartment building in New Rochelle, New York. 

These products feature 1 million Btu/h, and have a smaller footprint than two 500,000 Btu/h models. Rugged 

stainless steel construction, glass-lining and powered anodes provide superior corrosion resistance, while 

iCOMM remote monitoring provides detailed diagnostic fault notifications and control of the set point and 

differential via the A. O. Smith app.  

“They are 350% more e�cient than standard heat pumps and have the lowest cost use, making them an easy 

choice for many commercial applications, especially in areas that o�er environmental incentives,” he explains. 

“However, factors such as enhanced ongoing maintenance, greater space requirements and up-front cost can 

limit the use of this technology in commercial applications, but engineers can often �nd e�cient, 

environmentally friendly and sustainable solutions through high-e�ciency gas �re options as well.” 

According to Pugh, there is currently a real focus on environmental consciousness and mitigating society’s 

impact on the planet. 

“Today, and as a crucial element of our A Greater Degree of Good sustainability initiative, Rheem is leading the 

decarbonization movements in our industries through intelligent products that empower sustainable living, 

implementing responsible processes that minimize waste, and advocating for change through training, 

education and policy e�orts. We know our actions can have a signi�cant impact on the world around us, which 

is why we’re committed to leveraging our scale and expertise to enable Rheem’s customers and employees to 

live and work sustainably. 

“Similarly, many of Rheem’s commercial customers are focused on their own environmental consciousness and 

actively seek ultra-high-e�ciency products as a great way to minimize their business’s environmental impact,” 

Pugh continues. “Ultra-high-e�ciency water products also o�er signi�cant cost-savings over the lifespan of the 

unit, so a company’s bottom line can also play an important role in validating an investment in this technology.”

E�ciency is in�uencing many, if not all areas of design, Pugh adds. 

“One area we are seeing a larger focus on now is a shift from PVC to other materials, as there are innovative 

new venting options on the market that can be more ideal with temperature requirements needed to support 

water heaters,” he says. “In addition, combustion technology has come a long way, and the products designed 

today provide commercial customers with an incredible return on investment due to the e�ciency, while also 

reducing emissions to help the business meet its sustainability goals.”  

Bradford White's Kuliga Jr. explains that as the market drives toward higher efficiency products, it is requiring more sophisticated combustion systems, advanced heat 

exchanger designs, and expanding the breadth of heat pump water heaters available to meet the needs of various commercial applications.

COVID-19 impacts

The COVID-19 pandemic a�ected just about every industry, especially in the commercial sector as buildings 

were closed or shut down for extended periods of time.

“Overall, the pandemic drove a greater awareness of the critical need for reliable hot water for health and 

sanitization in various types of facilities,” Kuliga Jr. says. “For the majority of 2020, it caused commercial 

building construction to be slowed, even temporarily halted, given the many uncertainties. Now, as we emerge 

from the pandemic, supply chain challenges remain across many industries, and the availability of plumbing 

and HVAC products has tightened up, which is probably the more signi�cant short to mid-term impact at this 

time.” 

Though the e�ects of COVID-19 were felt, business has not been terrible, Juhnke notes.

“Certain segments were hit more than others — the hospitality and restaurant industries especially. However, 

Lochinvar does a lot of business with the Disney Corp., and that business has been strong. Other parts of our 

business have been as strong or stronger than ever, so it’s been a very interesting year. One of the things we 

lost was direct contact with engineers and mechanical contractors, and by direct, I mean bringing them into our 

facilities. We’ve been scheduling virtual trainings, but you reach a point — and I’ve heard this term before and I 

know I’ve had it, too — of Zoom fatigue. We estimate we’ve done Zoom calls with close to 2,500 people last 

year. We’re looking forward to getting back to that direct contact.”

Pohl notes on the residential side, COVID-19 lockdowns pushed residential water heating sales across the 

country, mostly due to the fact people were stuck at home and using more hot water, which resulted in more 

equipment failures as well as more time to address replacement. However, on the commercial side, the market 

was down about 10%.

“It was primarily down due to COVID-19’s hit on restaurant and hospitality industries, as well as elsewhere,” he 

says. “Fortunately, we've almost completely rebounded from the drop in commercial sales up to this point. And 

there even seems to be some additional pent-up demand that that we're beginning to see within the last 

couple of months.”

The pandemic has shown how resilient the commercial water heating industry truly is and what a critical 

service the plumbing industry provides, according to Pugh. 

“Hot water is essential to sanitary practices, especially in commercial environments, such as restaurants, where 

having a reliable hot water source allows us as a country continue to combat this pandemic,” he says. “We have 

continued to be innovative in our approach with our commercial customers to solve their ongoing hot water 

needs. Whether it was supplying outdoor handwashing stations or retro�tting restrooms for increased hot 

water �ow from a new tankless unit that �t in a space constrained installed, we worked to rapidly provide 

solutions so they could stay in business and continue to serve their customer base with as little downtime as 

possible.”

Lochinvar’s updated line of ARMOR Condensing Water Heaters is available in a total of 10 models, ranging from 399,000 to 4 million Btu/h. The larger input models are 

constructed with superior grade 316L stainless-steel, which reduces heat loss and provides a greater performance of up to 99% thermal efficiency and reliability for large 

commercial applications. The product features a 10:1 turndown ratio and direct vent flexibility up to 150 feet in floor mount, wall mount, indoor, outdoor and 

indoor/outdoor convertible options, making it ideal for a variety of installations, the company notes. 

What engineers should know

Even as the country emerges from the pandemic, many businesses and their customers are still operating 

remotely, Kuliga Jr. notes.

“Engineers are very conscious of this and want to specify equipment that maximizes e�ciency while o�ering 

businesses the ability to monitor and control remotely,” he says. “High-e�ciency products coupled with BMS 

integration further maximize savings. Monitoring appliance performance also allows for quick troubleshooting 

assistance thereby reducing downtime.

It’s also important for engineers to keep in mind that many businesses were hit hard �nancially during the 

pandemic, Pohl explains.

“While it's important to them to reduce their operating expenses by way of using more energy e�cient 

equipment as a means of savings in the long-term, that recent hit �nancially due to COVID-19 lockdowns really 

seems to have an impact on their concern about seeing lower upfront equipment costs,” he says. “So while 

they have an interest in long-term savings, there seems to be a consensus that there's a lot of concern about 

keeping those upfront equipment costs lower, at least for the time being. Higher e�ciency products are 

typically higher priced than lower e�ciency products. So there may be some customers that are leaning more 

towards the lower priced upfront costs versus the longer payback solution o�ered by a higher energy e�cient 

product.”

As industries continue to rebound, more attention will be given to the higher priced, higher e�ciency products, 

Pugh notes.

“It's going to take us a little bit of time to get there,” he adds. “Also worth mentioning is the fact that current 

supply chain issues — which are being felt around the world in all industries — are having a real impact on 

pro�tability times. As somebody who's caught up in the backlash of that, trying to keep customers happy on a 

day to day basis, I would caution speci�ers that they may want to consider doing what they can to in�uence 

early ordering of equipment, not just water heaters, but all of the equipment types that are going onto their 

projects.”

According to Pugh, sanitary practices and meeting the hot water demands of each commercial application 

remain at the forefront of any specifying engineer’s mind today.

“In addition to sanitization, engineers and commercial customers are focused on installing a reliable unit that is 

energy e�cient to provide a strong return on investment,” he says. “Engineers are often looking for sustainable 

solutions that reduce emissions and provide a safe environment for the commercial business’s customers. 

Also, elements such as the footprint for install and access for maintenance are also key considerations to 

providing the commercial customer with the ideal unit for their building.”

Bradford White's Kuliga Jr. notes the market will continue to trend toward higher efficiency gas, tankless and heat pump water heater products over the next few years.

Looking ahead

So, what can engineers expect next in the commercial water heating sector?

“The market will continue to trend toward higher e�ciency gas, tankless and heat pump water heater 

products,” Kuliga Jr. says. “Customers are looking for operational savings while various proposed federal, state 

and local level regulations are driving greater energy e�ciency.”

Juhnke notes the market will continue to be challenged.

“We’re moving toward more of an electri�ed grid system for an energy source — similar to what’s happening in 

the auto industry,” he says. “That is going to move us toward high-e�ciency heat pumps and electric water 

heaters. We’ll bridge that gap for several years with what I call 'co-generation equipment,' — heating water and 

making electricity at the same time. And then, of course, I see standard or lower-e�ciency equipment falling 

away over time. High-e�ciency is going to be the baseline as we move into the next few years.

“As we move toward that future, there’s going to be a challenge for engineers as they retro�t buildings,” 

Juhnke continues. “Because many old buildings are not necessarily set up for high-e�ciency condensing, co-

generation equipment or heat pump technology. They don't have the electrical infrastructure for heat pumps, 

the venting systems for the new high-e�ciency equipment and they don't have the, what I call, grid 

agreements for co-generation for making electricity on site. It's going to be a challenge for engineers to 

incorporate a lot of that equipment into those older buildings. And that’s probably the majority of what will have 

to be upgraded over the next 10 years to bring ourselves into the new era of greenhouse gas reduction.”

There’s currently a lot of uncertainty, especially with the administration change, Pohl notes. “There’s been a lot 

of talk and activity on the regulation side, but there’s still uncertainty as to exactly where that is going. With the 

high interest in government activity regarding electri�cation, manufacturers — including us — are putting more 

focus on development of heat pump water heater technologies and products for not only the commercial 

sector, but also residential.

“There’s been more of an emphasis on the commercial because, with the high-e�ciency of gas products, there 

just hasn't been as much incentive for more commercial users to move over to heat pumps,” he continues. 

“With the electri�cation e�orts in some parts of the country, they've actually outlawed the installation of new 

gas lines in new construction, so that's going to have an impact on how commercial owners make their choices 

moving forward. At least for now, the market seems to be moving in the direction of electri�cation, and with the 

current technology being what it is, means we're going to begin seeing more and more activity in the heat 

pump water heater sector in commercial markets.”

Pugh notes streamlining processes continues to be a focus.

“With some of our larger commercial customers, there has been a continued move to BMS to better manage 

their systems building-wide,” he says. “We ensure our Rheem products are compatible with BMS to easily 

provide alerts, monitor the water heater and streamline diagnostics, providing a signi�cant advantage to 

building engineers at large facilities. We have also worked to streamline processes for the commercial 

plumber. For example, with our Rheem Triton water heater it provides informative error codes with more than 

80 di�erent alerts. This eliminates the guesswork and helps guide the commercial plumber to the exact 

problem, so it can be addressed more e�ciently.” 

Rheem continued offering training on its water heater products during the COVID-19 pandemic. 

Nicole Krawcke , is chief editor of PM Engineer.
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A HOLE IN ONE

High-e�ciency 
water heaters score

Water heater retro�t helps growing Alabama 
country club meet increasing demand. 

By Peter Mosher

In 2018, Wynlakes Golf & Country Club facilities staff began recognizing the shortcomings of an older, inefficient water heating system.

Montgomery, Alabama-based Wynlakes Golf & Country Club offers far more than golf, tennis and fine dining. 

With yearly membership on the rise and a growing list of accommodations — including a full-service salon, 

massage treatments and even a water park — there is no shortage of opportunities for member enjoyment, and 

each requires hot water to be ready when it’s needed. In 2018, the club’s facilities staff began recognizing the 

shortcomings of an older, inefficient water heating system.

Due to their age and sediment buildup, the two 18 year old standard gas water heaters were not as efficient as 

they could be, requiring additional servicing and expense. These aged units also lacked in their capacity to meet 

the club’s growing hot water demands, resulting in occasional issues during peak periods.

It was a tough hole to play, but Rheem’s Triton high-efficiency commercial gas water heaters cored a hole-in-one.  

Built-in BACnet port easily connects to building management systems with Rheem's 

Triton commercial water heater.”

The new Triton units cut gas costs by 66%, saving just under $7,000 in the first year 

of operation.

The solution

Wynlakes Golf & Country Club selected two 100-gallon Rheem Triton high-e�ciency commercial gas water 

heaters to meet and exceed the facility’s hot-water demand. 

“We have used Rheem water heaters on other sites for the other commercial buildings and were really 

impressed with the reliability and energy cost savings,” says Kelly Dean, facility manager at Wynlakes Golf and 

Country Club. “When using Rheem, we don’t need to worry if there will be hot water, because there will be. The 

Rheem water heaters always satisfy our needs during the peak hot water consumption periods.”

Dean notes Rheem helped the facility team go through the proper channels to �nd what suited their needs 

best, and who can get the job done right. 

E NLA R G E

“Working with Rheem’s customer service has always been a pleasure,” he says. “From answering our 

questions, narrowing down what product will ful�ll our needs and installment, it was a pleasurable process for 

a sometimes tough job.”

Boasting a 97% thermal e�ciency — signi�cantly higher than standard water heaters — the new Triton units cut 

gas costs by 66%, saving just under $7,000 in the �rst year of operation. That’s a monthly savings of $583. The 

result is a calculated payback when compared to like-for-like replacement of the existing standard gas units of 

2.4 years (assuming the standard gas tank installation is an average of $4,000).

“The entire installation of the water heaters went real smooth — smoother than most,” says R. Garrett Taylor of 

Bradley Plumbing. “The Triton units featured multiple front and back connection options that allowed my team 

to meet our goal of straightening up all the piping and providing a very clean installation.”

“Our Triton water heaters have been a dream to work,” Dean adds. “In addition to them being very quiet, we 

haven’t had any maintenance issues, and the energy savings is impeccable!”

Peter Mosher  is product management application engineer for Rheem Manufacturing in Roswell , Georgia. He earned his bachelor's 
degree in mechanical engineering from Gannon University in 2013 , and has been working in the plumbing industry for the past eight  
years. In his current role, he provides his technical expertise in sizing commercial water heaters and heating systems for al l  
dif ferent types of applications. He has a strong focus in providing product solutions that help save energy and conserve water.
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IAPMO UMC: Working toward 
addressing Legionella in 
mechanical systems

The Legionella Task Group will provide 
recommendations to the UMC Technical Committee 

for consideration to the 2024 edition of the UMC.

By Zalmie Hussein

Legionnaires’ disease, �rst identi�ed in 1976, is caused by water contaminated with Legionella pneumophilia 

which, when disseminated in droplets into the atmosphere and inhaled, may infect a person. The interest and 

concern in Legionella management and control within building water and air systems has continued to grow as 

Legionella outbreaks increase. Although plumbing systems are a common source of such outbreaks, 

mechanical systems such as cooling towers, air distribution systems, spas, fountains and hot water tanks can 

also act as breeding grounds for the bacteria that causes Legionnaires' disease.  

During the 2024 edition of the Uniform Mechanical Code (UMC) code cycle, the UMC Technical Committee 

formed a task group to address Legionella in mechanical systems for the UMC. Prior to the formation of this 

group, the Uniform Plumbing Code (UPC) Technical Committee formed a task group for the 2021 edition of the 

UPC, which resulted in the creation of a new Appendix N, “Impact of Water Temperature on the Potential for 

Scalding and Legionella Growth.” The Uniform Codes published by IAPMO consistently endeavor to integrate 

major health and safety concerns, earning the reputation of being all-inclusive safety codes in an ever-

changing environment. The UMC is developed via an ANSI-approved development process, which ensures 

consensus and due process in its development.

Water management program 

Legionella outbreaks are more likely to occur in buildings with mismanaged water systems and in stagnant 

water. Therefore, a water management program is the preferred approach to controlling Legionella in building 

water and air systems. Legionella bacteria thrive in cooling towers where standing water is common. 

A Legionella management plan should include preventive measures for all systems that present a signi�cant 

risk of Legionella growth and transmission. Where a management program is implemented, it is typical for a 

water management team to be formed to provide a description of the water system, identify potential areas of 

Legionella growth with temperature ranges, etc. A water management program may be established when 

required by the authority having jurisdiction. 

Cooling towers

Cooling towers, evaporative condensers and indirect evaporative air-cooling equipment are standard 

components used in large building air conditioning systems and have been the source of numerous Legionella 

outbreaks. These systems use the natural cooling process of evaporation to remove heat from water or to 

directly cool the air. The warm and wet environment of cooling towers provides an ideal environment for 

Legionella to grow.  

Legionella control in cooling towers should start early, preferably during the design and commissioning 

phases. Chapter 11 Part II of the UMC addresses the installation and construction of cooling towers. Section 

1122.0, “Chemical Treatment Systems,” has been a useful resource for developing a water treatment plan using 

chemical disinfectant. Section 1126.0, “Drift Eliminators,” requires drift eliminators to be installed in cooling 

towers to reduce the quantity of mist or water droplets that is carried away from the cooling tower. Drift 

eliminators can assist with reducing the spread of waterborne pathogens into the airstream. Compliance with 

these code requirements will ensure a safer and more e�cient cooling tower. The Legionella Task Group will 

look into expanding these safety provisions for cooling towers.

Regular monitoring and testing of the water quality are some of the most common steps used to control 

Legionella growth. It has been recommended to check cooling water chemistry, pH levels and total bacteria 

count a minimum of twice a week. Monitoring and testing may be accomplished by sampling the water. Testing 

should be done regularly.  Routine monitoring can helP evaluate the e�ectiveness of the water management 

program. Interpreting Legionella monitoring data must also include how to respond to certain Legionella levels. 

If high Legionella levels are found, the water treatment program should be adjusted as needed. Although there 

is no established Legionella concentration necessary to cause an outbreak, levels above 10 CFU/mL (Colony 

Forming Units per milliliter) are commonly considered a cause for concern. Remediation actions may include 

additional chemical treatment and maintenance procedures. 

The major components of a cooling tower include the cold water basin, air intake louvers, fill media, water distribution system, fan deck, drift eliminators, fan motor, and 

fan discharge. Image courtesy of SARA Cooling Tower Co.

E NLA R G E

Codes and standards

These days, there is no lack of safety guidance documents, standards, regulations and policies intended to 

assist building owners and managers in controlling Legionella in buildings. No list would be complete without 

mentioning ASHRAE 188 and ASHRAE Guideline 12. These documents have proven to be industry standards 

for Legionella risk management and have gained the reputation of being reliable sources for Legionella 

control. The goal of all such guidelines should always be to ensure the health and safety of the public. 

The UMC Legionella Task Group is an extensive and diverse group with knowledge and experience in 

mechanical and plumbing systems. The UMC Legionella Task Group will provide recommendations to the UMC 

Technical Committee for consideration to the 2024 edition of the UMC. The UMC continues to address the 

most important issues to serve the industry and to include all major industry standards within its contents to 

ensure public health and safety. The UMC, along with the other IAPMO codes, strives to keep up with the times 

in which we are living to address the most signi�cant areas of concern within building mechanical systems in 

our ever-changing world.

Schroptschop/Creatas Video via Getty Images.

Zalmie Hussein, is the Mechanical Code development administrator for the IAPMO. In his role at IAPMO, Zalmie supports the 
development process of the Uniform Mechanical Code, an American National Standard (ANS). Zalmie is currently serving on the 
Technical Committee for ASHRAE 62.1 (Venti lation for Acceptable Indoor Air Quality). Zalmie has a bachelor’s degree in Construction 
Engineering Management with an emphasis in Design-Build , an associate’s degree in Civi l  Engineering Technology and is a LEED 
Green Associate.
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Why using the most
up-to-date building codes 

IS IMPERATIVE 

Modern building codes support the 
health, safety and welfare of the 

communities that adopt them.

By Shawn Strausbaugh

With lockdown orders put in place across the U.S., 2020 put a greater emphasis on building codes and thrust 

them into the spotlight. Model building codes are the foundation of a community and form an ecosystem of 

building policies that support the health, safety and welfare of the neighborhoods that adopt them. When 

wholly adopted and enforced by state and local governments, they can be extremely e�ective at reducing 

disaster damage, and keeping our existing structures standing and our economy healthy. 

In fact, FEMA projects that if all future construction adhered to up-to-date International Codes (I-Codes), the U.S. 

would avoid more than $600 billion in cumulative losses from �oods, hurricanes and earthquakes by 2060. 

Additionally, the National Institute of Building Sciences (NIBS) estimates that adopting modern editions of the I-

Codes codes saves $11 for every $1 invested through mitigation bene�ts against those hazards. By adopting the 

most up-to-date comprehensive, standardized set of codes, governments can help save communities money 

and time in rebuilding and, most importantly, help save lives. 

All buildings in the U.S. are regulated by a set of codes that ensure they are both structurally sound and safe 

for habitation. With constant changes in technology and society, the International Code Council’s model 

building codes and standards are ever-evolving, continually updated and adapted to keep our communities 

safe.

The importance behind a uni�ed set of codes

Uniformity and correlation across the I-Codes family ensures all stages of the building construction process are 

carefully thought of and designed for maximum e�ciency, resilience and safety. Building codes play a central 

role in a wide range of industries that are crucial to growing our economy — from construction to engineering 

to architecture and more — and act as a language for the building industry to communicate across disciplines, 

each code working in unison with one another. For example, the International Plumbing Code (IPC) is 

coordinated and correlated with all other model I-Codes such as the International Building Code (IBC), 

International Residential Code (IRC), International Energy Conservation Code (IECC), International Fire Code 

(IFC), International Swimming Pool and Spa Code (ISPSC), International Fuel Gas Code (IFGC) and International 

Mechanical Code (IMC). Each works with one another and accounts for continuity between building 

applications. This continuity also plays a large factor when industry professionals work across state lines.

While the I-Codes have been adopted in some form in all 50 states, New Jersey is the only state in the Mid-

Atlantic that has not adopted the IPC. Currently, New Jersey is in the process of reviewing considerations for its 

plumbing code. For a region such as the Mid-Atlantic that sees a great amount of work that crosses state lines, 

it is especially important to have a coordinated and correlated set of building codes. The adoption and 

implementation of one cohesive set of building codes helps streamline the design, permitting and review 

process and also provides immense e�ciencies for local workers. 

Code changes in response to the new built environment 

In addition to the e�ciencies provided from a uni�ed set of codes, using the most up-to-date building codes 

and standards ensures you are accounting for current updates and changes in society. The most current 2021 

I-Codes include some signi�cant changes to both the IPC and the IMC to �t modern innovations and design 

changes. For example, multiple user toilet facilities designed to serve all genders is now permitted as a design 

option, along with new requirements for protected outdoor roof vent terminals to accommodate solar panel 

and architectural roof feature installations. Additionally, while ventilation rates for the demand control 

ventilation can be increased or decreased based on the number of occupants in a space, the minimum 

ventilation rate should still be dependent on the speci�c use and square footage served. These are just a few 

of the code changes that are currently within the 2021 IPC and IMC. 

Provisions to look out for in 2024

As we look ahead to the 2024 I-Codes, committees have already voted on several proposed code changes for 

both the IPC and IMC. Individuals are encouraged to submit a public comment on any of the proposed code 

changes by July 2. Here is a quick glimpse at few notable proposed code changes that are being considered:

New de�ned terms of multiple-user and single-user toilet facilities; 

A revision to the protection from physical damage section for piping systems, which changes the 

shield plate requirements;

A new method of vacuum testing for drainage and vent piping systems; 

New requirements for clean air delivery capability to address potential use of MERV 13 �lters and 

HEPA machines;

New requirements for Demand Control Ventilation, CO2 sensor performance and controls for bringing 

in outdoor air; and

A new requirement for soap dispensers at public lavatories.

Building codes represent the safeguard for our homes, schools, entertainment centers, workplaces and 

every type of building in-between. As emerging technologies are presented and we continue to see shifts 

within society, the I-Codes continue to evolve alongside. That is why it is imperative for jurisdictions to adopt 

and enforce the most up-to-date building codes and re�ect its commitment to ensuring the health and safety 

of its citizens.

sutiporn/iStock/Getty Images Plus via Getty Images.

Shawn Strausbaugh is director of PMG Resources for the International Code Council  (ICC ).
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Non-traditional pipe

for a non-traditional college

San Jacinto College thinks outside the box, 
both for its students and its facilities.

By Ron Rajecki

The lobby of the Engineering and Technology Building on the San Jacinto South campus. Photo courtesy of Aker Imaging

“We know that not everyone is a ‘traditional’ student,” reads the website for San Jacinto Community College. 

“Whatever your dreams, whatever your goals, whatever your unique situation, San Jacinto College is here with 

all the tools you need to put you on the pathway that leads to your vision of success.”

Perhaps that statement re�ects part of the reason San Jacinto is using Aquatherm polypropylene pipe as it 

upgrades the heating and cooling systems at its South campus. Aquatherm is not a “traditional” pipe, and it is 

�exible and versatile to handle unique situations and help its users successfully meet their goals.

An aerial view of the San Jacinto South campus. The campus originally had a single plant at location 1. This was expanded by the addition of air-cooled chillers at location 

2. A packaged chiller plant was then added at location A. In the current project, a new packaged plant has been added at location B, then old plants 1 and 2 will be 

removed. Photo courtesy of Aquatherm. 

Diversity, opportunity and reward

Founded in 1961, San Jacinto Community College has five instructional delivery locations in Harris County 

(Houston), Texas: Three full-service campuses (North, Central and South) and two growing satellite sites. As 

of the 2010 census, the population of Harris County was 4,092,459, making it the most populous county in 

Texas, and the third most populous county in the United States. The college serves about 32,000 students at 

its five sites.  

According to C.D. “Chuck” Smith, P.E., associate vice chancellor, fiscal initiatives and capital projects, the 

13,000 students at the South campus are typical of the diverse nature of the surrounding communities, with 

more than half identifying as Hispanic, about a quarter white, and about 10% each Black or Asian.

“All of our students are taking advantage of the low-cost, high-quality educational opportunities we offer to 

improve their future earning opportunities,” Smith says. “Most of them work full-time and attend school part-

time. And although about 70% of them may plan on transferring to a four-year institution, 30% of our 

students are here specifically to earn trade or craft skills credentials.”

Helping the college‘s students achieve their goals, Smith adds, is a uniquely rewarding experience.   

“I was a Marine before I did this, and it’s nice when what you do for a living has a sense of mission to it, 

rather than just going to a job every day,” he says.

Time for an upgrade

The South campus of San Jacinto College consists of 15 major buildings ranging in size from roughly 20,000 to 

120,000 square feet. As the college planned to upgrade the campus’ aging central utility system, it selected 

Aquatherm pipe for a portion of the new chilled water loop. 

Smith says the central utility upgrade will not only ensure that the campus is served e�ciently well into the 

future, it also will consolidate and simplify the physical plants on the site. 

He explains that the campus originally had a single plant adjacent to the campus’ quadrangle. Over time, this 

was expanded by the addition of air-cooled chillers, and surrounded by new buildings. The college then added 

a packaged plant at one corner of its property to support additional growth. The current plan is to add another 

packaged Canariss plant containing two 600-ton centrifugal chillers and an expansion slot for a third at the 

opposite corner of the campus. Once operational, the original plants will be removed and the space reclaimed 

for student use. 

“When all is said and done, we’ll have two complimentary plants — and we'll be able to supply anywhere on 

campus using a combination of those two plants,” Smith says.

San Jacinto College x ISCO/AquathermSan Jacinto College x ISCO/Aquatherm

Harsh soil takes a toll

The current system includes a large amount of direct-buried steel pipe, some of which is more than 40 years 

old. Not surprisingly, buried steel pipe of that age has been experiencing some ongoing problems — especially 

in the harsh soil of Eastern Texas.

“We have highly expansive soils at the South campus, and our buried pipe really takes a beating,” Smith says. 

“When it rains, the clay in the soil swells, and when it doesn't rain, the clay shrinks and cracks and puts a lot of 

stress on the pipe. The combination of corrosion and stress on the pipe from soil movement leads to breakage, 

which leads to emergency repairs, and those emergency repairs sometimes lead to more soil movement.” 

This clearly was a cycle that the college wanted to break.

Smith and the administration at San Jacinto were familiar with Aquatherm pipe from a project recently 

completed at the college’s North campus, and they knew its toughness, durability and �exibility would make it a 

good choice for the direct-buried application at the South campus. In addition, its light weight allowed the 

college to bring some of the pipe out of the ground and route it along the roofs of the campus’ larger buildings. 

That decision, Smith notes, made the installation more robust, less subject to the whims of nature, and easier 

to maintain. 

“Predictability is what drives us,” Smith says. “We have to be conscious not only of the �rst cost but also 

predictable life cycle costs.” 

Aquatherm Blue Pipe mounted on the roofs of buildings on the San Jacinto College 

South campus. Photo courtesy of Aquatherm. 

The light weight and ease-of-installation of Aquatherm pipe allowed sections of the 

chilled water piping loop to be “unburied” and  moved to buildings’ roofs. Photo 

courtesy of Aquatherm. 

The right choice for the job

The San Jacinto College South chilled water upgrades project consists of the installation of 3,500 feet of SDR-

11 Aquatherm Blue Pipe. The 6-inch, 10-inch, 12-inch and 16-inch Aquatherm pipe is routed across the college’s 

courtyard, up and over the roofs of three buildings, and across campus, connecting four valve vaults. The �rst 

phase of the project includes the installation of 16‐inch piping that will be utilized in the future to tie into the 

new chilled-water system loop. 

ACR Engineering designed the system. The �rm also completed the design work for the project at the North 

campus. In that project, in which the piping was installed in an underground tunnel, Aquatherm’s clean heat-

fusion joining method, which produces no fumes or VOCs, made it a much safer choice than welding. In 

addition, the light weight of Aquatherm was again an important factor, this time from a labor perspective, as two 

installers — instead of the six that would have been required for carbon-steel pipe — could easily carry and 

maneuver a 20-foot section of pipe in a con�ned space.   

“Some people may have doubts about plastic piping, especially when they’re using it for the �rst time, but in 

my opinion this product is fantastic,” says Tanner Bradley, P.E., senior engineer, ACR Engineering. “As an 

engineer, it’s important that the �ow you design is going to remain the same over time. Because Aquatherm 

doesn’t scale or corrode, it maintains the same �ow over its entire lifespan.

“In addition, although we have a good water treatment provider at the college, there are some facilities that 

don’t maintain their water as well,” Bradley adds. “Knowing that the pipe won’t corrode if the pH gets a little bit 

o� adds a level of safety and de�nitely is a bene�t.” 

Careful design and off-site fabrication by ISCO meant that Aquatherm pipe could be installed easily and fit precisely in even the tightest spaces. Photo courtesy of 

Aquatherm. 

The bene�ts add up

MCAA (MCA of Texas) member company The Brandt Companies, Houston, has been installing Aquatherm for 

several years, and Project Manager Stephen Wise says, in his two years with the �rm, he has seen the 

product’s popularity increase in numerous markets in Texas, including Houston, San Antonio and Dallas. 

Wise says the product’s lifespan of 50-plus years is usually the most important consideration for the end-user. 

From a contractor’s perspective, the labor savings and material handling aspects of Aquatherm pipe represent 

tremendous bene�ts compared to carbon steel. 

“The heat fusion process is much faster than welding steel, and it’s a much lighter and more nimble product,” 

Wise says. “O�-site fabrication is another bene�t. When you have long, straight runs of pipe, you can have two 

19-foot sections of pipe fused into one 38-foot section. That’s one less weld you have to complete in the �eld. 

On a direct-buried system, you can have the pipe ready to go into the ground faster than you can dig the hole.”  

Aquatherm handles changes in pressure very well, as far as underground expansion and contraction, Wise 

adds, and insulation can be omitted in underground chilled water installations if the pipe is bedded with 12 

inches of bank sand.  

In addition, according to Wise, Aquatherm is very “forgiving,” and can be easily maneuvered and manipulated 

within a given space due to its light weight. It also can be easily custom-con�gured to meeting challenges in 

the �eld.  

“Due to the proximity of several existing underground utilities on the San Jacinto campus, there was often only 

one pathway the piping could be routed, so in some cases, we needed to o�set it into position of the only free 

space available,” Wise explains. “There were also several situations that required custom-fabricated spool 

pieces in order to connect the piping in con�ned spaces.” 

Insulation is applied to the Aquatherm piping mounted on the roof of a building on the San Jacinto College South campus. Photo courtesy of Aquatherm. 

A good partner 

Wise states that all of Brandt’s installers are trained in the Aquatherm heat-fusion process. For this project, the 

company used fusion equipment provided by Houston-based ISCO Industries, including the McElroy Acrobat 

160, 250 and 315 fusion machines, and the McElroy QuikFit cartridge for the 16-inch pipe. 

Brandt took advantage of ISCO’s fabrication services for about 30% of the piping installed. 

“In the �eld, we drafted isometric drawings for ISCO to implement into AutoCAD,” Wise says. “Following the 

approval process, piping was released into fabrication. The quick turnaround process provided solutions in 

time-critical situations. In addition, the 30-foot piping chases up to the roof were able to be quickly hoisted into 

place as they arrived as one piece from the ISCO prefabrication facility.”

Will Vodak, Aquatherm sales manager, ISCO Industries, notes that ISCO has a nationwide network of 

fabrication plants, including one just 10 minutes from the San Jacinto jobsite.

“Brandt took the opportunity to prefab as much as possible,” Vodak says. “The light weight of Aquatherm pipe, 

and the speed at which it can be installed, provided some massive time savings on this project.” 

ISCO also was able to send a technician out to the jobsite to help �eld-fabricate custom spools to �t the tight 

o�sets that Wise described.  

“ISCO had fabrication close by, we had fusion equipment close by, we had repair options and backup options 

for that equipment close by, and we had a technician who was able to produce custom spool o�sets on site,” 

Vodak says. “Brandt took advantage of all these services to install the Aquatherm pipe faster than they thought 

was going to be possible.” He adds that such services are available from ISCO nationwide.

The sections of the Aquatherm pipe that were direct-buried at San Jacinto College South did not require insulation, and will last for decades despite the highly expansive 

soil conditions. Photo courtesy of Aquatherm 

Modulating cooling based on need

Wise points out that an interesting aspect of this project from the engineering and installation standpoint was 

the replacement of four secondary chilled water pumps followed by the addition of 21 new tertiary pumps on 

individual air handlers. 

“The newly installed tertiary pumps work on a modulating system similar to a control valve,” he says. “Their 

speed gets ramped up or down in relation to the demand of the zone the individual air handler is serving. 

Together the secondary and tertiary pumps modulate based on cooling needs throughout the campus.”  

Ready for the future

Some parts of the system at the South campus are still valved o�, waiting for the new utility plants to be 

completed and brought online. However, Smith says parts of the Aquatherm system at the South campus have 

been operating for seven months, and the installation at the North campus has been operating for 15 months, 

both with “zero problems.”  

As a college administrator, it’s not surprising that Smith would advise building owners or engineers who are 

considering Aquatherm to “do their homework.” He also extended a friendly Texas-style invitation to the sta� at 

other educational facilities.  

“If you're considering Aquatherm but you’re unfamiliar with it, come take a look at what we've installed and 

think about how this product could reduce the life cycle cost of ownership in your application,” he says. 

Ron Rajecki, is the marketing content special ist at Aquatherm, a manufacturer of polypropylene piping systems. Prior to joining 
Aquatherm in 2018 , Ron worked as an editor for a number of HVAC /P industry publications.
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VRF VERSUS 
HYDRONICS

The Hydronics Industry Alliance released a report studying a VRF system and hydronic system installed in the same building. The report found the VRF system had higher 

energy consumption in three consecutive years of operation. 

Comparing HVAC technologies and associated costs.

By Kazi Nasir

With a considerable volume of contradictory information in circulation regarding the application of di�erent 

technologies for HVAC systems, this article seeks to explain some of the technical aspects of variable 

refrigerant �ow (VRF) systems, and o�er comparisons on the basis of cost and performance to more standard 

hydronic systems. While some of the material presented here are drawn from industry literature, the majority is 

drawn from peer-reviewed studies conducted by recognized industry professionals.

What is a VRF system?

Variable refrigerant �ow (VRF), also known as variable refrigerant volume, is a system that uses refrigerant, 

most commonly R-410A, as the working �uid to distribute heat within a building. System output is regulated 

based on system load, where the refrigerant �ow is regulated by electronic expansion valves and variable 

speed compressors.

VRF is a relatively new technology, �rst developed in Japan in the 1980s. VRF system designs �rst appeared 

on the North American market in the early 2000s. 

In general, VRF systems consist of a central outdoor unit with integrated variable speed compressor(s) and 

multiple indoor units of di�erent types and capacities, modulated by electronic expansion valves (EEVs). VRF 

system designs typically arrange system controls in a daisy-chain con�guration, and typically use a single 

piping system connected in both series and parallel.

How does a VRF system work?

At a high level, the sequence of operation for a VRF system is as follows:

Local controllers compare setpoints with room temperatures and direct corresponding expansion 

valves to open or close as a way to modulate �ow within the system;

A central controller consolidates data from all controllers to understand the net load, and adjusts 

compressor speed to not only match the thermodynamic properties of the refrigerant to the required 

load, but also add the pressure required for the movement of refrigerant to provide adequate 

distribution of heat; and

When operating in a cooling mode, expansion valves reduce the pressure of the refrigerant as it 

enters the evaporators. The refrigerant absorbs energy from the conditioned space and transports it 

back to the compressor. The condenser rejects heat gathered by the refrigerant to the exterior of the 

building.
Limitations to consider

Proponents indicate that VRF systems o�er bene�ts in the consistency of comfort, energy e�ciency, zoned 

heating and cooling, the ability to heat and cool simultaneously and installation �exibility, particularly for tight 

spaces. For select installations or building types, those arguments may be valid. However, there are some 

important limitations that the VRF technology imposes on buildings and HVAC systems, starting as early as the 

design stages.

Addressing HVAC loads — maximum system capacity, e�ects of outdoor air temperature and 
piping design

VRF technology places noteworthy limitations on the total length of pipe within a system. Rated capacity 

decreases as the piping length increases, but this actually starts at quite a short length. Because ASHRAE 

standards rate a VRF system based on 25 feet of piping and zero vertical separation between indoor and 

outdoor units, rated capacity of VRF systems start to decrease when pipe length and vertical separation goes 

beyond 25 feet and 0 feet, respectively. 

Capacity decreases continue as system sizes expand. Where the total piping length is 600 feet, systems have 

lost 10% of total capacity. And where designers might choose systems for larger buildings, VRF cannot function 

beyond the maximum piping length of 3,281 feet. At that stage, more than 50% capacity has been lost. 

VRF technology also has limitations on the capacity of the system to e�ectively heat or cool conditioned space 

to meet indoor air temperature requirements. Maximum capacity available for cooling has been shown to be to 

be ~44tons (528MBH), and maximum capacity for heating is ~49.5tons (594MBH). Where greater heating and 

cooling capacities are required, designs must accommodate a separate system, with independent piping and 

independent networks of controls.

In addition, the e�ectiveness and e�ciencies of VRF systems decline as outdoor air temperatures (OAT) 

decrease. Heating capacity available at an OAT of 5° F is at best 70% of the heating capacity available at 60° 

OAT. And, design considerations must be made to address a 50% decrease in heating capacity at 0°, compared 

to rated conditions. In many installations, supplemental heat sources are required, which will have a direct 

impact on the total energy consumed by an HVAC system, just to maintain design conditions.

For select installations for building types, the arguments about the benefits of VRF systems may be valid. However, there are some important limitations that VRF 

technology imposes on buildings and HVAC systems, starting as early as the design stages. 

Occupant health and safety

While instances of refrigerant leakage are few, the risks posed by VRF systems are nonetheless concerning. R-

410A is a colorless, odorless gas that has the potential to induce asphyxiation. Because the design of VRF 

systems rely on refrigerant as the working �uid and system piping (�lled with R-410A) has to be  installed across 

the entire envelope of the building, VRF systems have hundreds (if not thousands) of feet of piping, �lled with 

hundreds of kilograms of pressurized refrigerant.

Unfortunately, the very nature of how VRF operates (modulating refrigerant pressure) is also why VRF systems 

lack leak detection systems. Compounded by the fact that long piping networks create di�culty in locating 

refrigerant leaks, which leads to higher concerns for occupant health and safety.  For this reason, ASHRAE 15 

put forward design requirements that limit the total refrigerant volume contained within a system based on the 

volume of the smallest space served by the system.  

Unfortunately, these safety requirements are often inadequately addressed using door di�users and/or 

common ceiling plenums. Properly addressing the risk of R-410A leakage requires extensive design 

considerations and added costs such as refrigerant detectors, separate systems for smaller spaces, piping re-

arrangement, etc.

Cost considerations — installation

Where VRF system designs have unique strengths and bene�ts for buildings and spaces of particular sizes, 

many of the industry claims of cost savings relative to other industry standard system designs are based on 

antiquated comparisons that do not hold up to careful review.

In an article published in Plumbing & Mechanical in 2013, Greg Cunni� notes that cost di�erences for 

installation are primarily the result of the requirement for more complicated refrigerant management systems 

and controls in VRF systems. Key di�erences hinge on factors such as:

Design changes required to safely accommodate refrigerant as a working �uid;

More stringent installation requirements; and

Di�erences in piping and piping installation costs.

A 2004 review of costs showed that initial estimates of installed cost premiums for VRF systems range from 5% 

to 20% more than conventional systems for a U.S. o�ce building. In another more detailed study from 2013 

called “Comparative Analysis of the VRF System and Conventional HVAC Systems, Focused on Life-Cycle 

Cost,” Jaesuk Park shows that VRF systems cost between $14.90/ft2 and $34/ft2 for schools and apartment 

buildings, respectively. Comparatively, traditional hydronic systems range from $11.90/ft2 to $31/ft2 for the same 

installation types (Park, 2013). 

The cause for some of the cost di�erential comes from the added requirements on labor. Each installation step 

of VRF systems requires extra care and attention, and the techniques used extensively in hydronic system (to 

reduce installation cost and time) installations cannot be used in VRF systems.

In another Plumbing & Mechanical article published in 2017, Kyle DelPiano wrote, “Installers must be quali�ed 

to work with refrigerants under extremely high pressure and be knowledgeable about refrigerant piping 

locations under their state’s International Mechanical Code (IMC), as well as leak detection and ventilation 

requirements per ASHRAE Standard 15.”  

In a 2015 article, “Modern Hydronics vs Variable Refrigerant Flow Systems,” John Siegenthaler showed that the 

larger proportion of the cost di�erential comes from di�erences in material requirements. VRF systems must 

be installed using copper piping whereas hydronic piping o�ers many options. As well, because of the high 

�uid pressures and temperatures of refrigerant in VRF systems, the grade of copper to be used must meet 

ASTM B280 standards and be suitable for operating pressure of 551 psig (LG). Industry cost data from 2020 

shows that ASTM B280 rated copper costs $346.12 for 50 feet of 7/8-inch tubing whereas 60 feet of 2 1/2-inch 

Schedule 40 carbon steel piping (typical used for hydronic heating applications) cost only $22.80. As these 

numbers suggest, any claimed cost bene�t resulting from VRF piping being smaller (diameter) than hydronic 

piping (for an equivalent load) is outweighed by the additional cost of material type and pressure rating.

Cost considerations — operation and maintenance

Manufacturers claim that the lifetime cost of VRF technology is lower than that of hydronics-based systems, 

stating that VRF wastes less energy, has higher rated e�ciency and requires simpler, more streamlined 

maintenance. However, these industry claims are not supported by studies. Reviewing actual installed systems, 

a recent study by the Hydronic Industry Alliance looked at a VRF system and hydronic system, installed in the 

same building, addressing similar loads found that “On an annualized basis, the VRF system had an energy 

consumption 57% higher in 2010 than the hydronic system, 84% higher in 2011 and 61% higher in 2012.” 

Not surprisingly, the increases in operating costs can be traced to the di�erences in system design, particularly 

in the handling of �uid. In a VRF system, the compressor serves double duty. It compresses and raises the 

temperature of the �uid and also serves as the pump to push the �uid around the building. An article published 

by the Hydronic Industry Alliance explains that, compared to hydronic systems, VRF systems employ much 

higher �uid velocities. These higher �uid velocities lead to greater pressure drops and higher compressor 

speeds, all of which causes increased energy consumption. 

Studies have shown that of the overall energy usage, in VRF systems, a larger proportion of the total is 

expended on transport of the �uids. In his article, Cuni� estimates that where hydronic systems typically use 

20% of total energy to move water, a VRF system uses as much as 30% on transport energy. 

Where the many di�erent types of HVAC systems and technologies o�er unique bene�ts and to varying 

degrees cost advantages, it's important to "look under the hood" to understand the technologies involved and 

make decisions for buildings and HVAC systems based on a foundation of facts and carefully administered 

studies. VRF systems undoubtedly have their place for select building sizes and types. However, for many 

standard building sizes and con�gurations, hydronic systems o�er similar levels of occupant comfort at a 

substantially lower cost.

Kazi Nasir , is global product experience special ist , plumbing and heat transfer for Armstrong Fluid Technology.
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