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Editor's Note

By Herb Woerpel

Are You Feeling
‘Cautiously Optimistic?’
Despite the country’s economic woes, the ACEC remains steadfast in its optimism.

Does your �rm feel the same way?

SCROLL

How’s your savings account? It seems we’re all pinching pennies nowadays to keep up with the rising prices of goods

and services.

Gas prices have never been higher, reaching a national average of $5.014 on June 15, a 49% increase compared to a

year ago. Food is up 12% year over year, ending in May — the largest one-year increase since 1979. Used cars are up

16%, and home prices have risen 5.5%. Several of these percentages are sure to increase further, seeing that the feds

just increased interest rates by 0.75%.

Unequivocally, in�ation is running wilder than Hulkamania did in the 1980s.

So, while we’re all tightening our personal �nancial belts, how are your �rms responding?

One industry organization, the American Council of Engineering Companies (ACEC), which bills itself as the oldest and

largest business association of engineering companies in America, is not panicking. Despite growing concern, and

perhaps the threat of a pending recession, the organization remains, in two words, cautiously optimistic.

Q2 Engineering Business Sentiment Report
The ACEC Research Institute examined the economy’s impact on the engineering sector through its Q2 2022

Engineering Business Sentiment report, a collection of responses from 600 engineering and design executives. The net

rating system used in the report takes negative responses and subtracts them from positive ones to reach a numerical

score ranging from negative 100 to 100 — the higher the number, the stronger the sentiment.

The institute’s Q1 survey found extreme optimism among engineering �rm leaders both for their own �nancial pictures

(+88) and the industry (+82). Fast forward and that optimism remains largely intact at +84 and +80, respectively, in Q2.

However, growing concern over in�ation and the health of the U.S. economy has weakened overall con�dence.   
 

Concerns about in�ation increased signi�cantly from +62 to +85, and future sentiment on the economy declined

substantially by 26 points, standing at +16. Notably, smaller �rms are seeing the greatest erosion of future business

sentiment, with �rms of 26-60 employees reporting the biggest drop in con�dence.

FIGURE 1: Concerns about in�ation increased signi�cantly and future sentiment on the economy declined substantially in ACEC's Q2
2022 Engineering Business Sentiment report.

Image by mohamed Hassan from Pixabay

“When we think about in�ation, we think about all the different ways it impacts spending, but, from the perspective of

an engineering or architecture �rm, it affects the price of wages and the prices of offering a professional service as well

as some of our business costs,” said Erin McLaughlin, vice president of market resources, ACEC, during a virtual

roundtable discussing the Q2 Engineering Business Sentiment report. “Rising gasoline and fuel prices — especially if

you're a �rm that does a lot of site work or offers survey, geotech, or other kinds of work that's out in the �eld — are

having an impact. While 70% of the U.S. economy is about consumer spending, rising prices have an impact on

professional services �rms, such as ours.”

Current sentiment remains very optimistic within all market sectors, although nearly half have had some decline in the

past quarter. Sentiment is strongest in the water/wastewater (net rating +77) and roads and bridges (+76) sectors and

weakest in residential real estate (+68) and telecommunications (+64), with both showing a drop of -4 and -5 points.

Looking to the future, the largest change is in real estate with future sentiment for residential land development falling

to -11 points and commercial real estate to -12.

“As far as our most recent data points, things are still going really, really well,” said McLaughlin. “Within the last week,

the census released its quarterly professional services survey of different industries, and the AE

[architectural/engineering] industry was up for the seventh straight quarter. AE revenues, in Q1 of 2022, were $104

billion. If we look back at the last full quarter before the pandemic, we see that we really just dipped that one quarter,

and, then, all of that stimulus activity, the PPP [paycheck protection program] loans, and all of the other measures kept

us on track. We've had a very, very strong growth pattern since coming out of the last recession.”

Median �rm backlog has increased from 10 to 11 months, and 49% of responding �rms report a backlog of one year or

more. Fifty-four percent of respondents believe their �rms will see an increase in backlog of projects over the next year,

down from 66% last quarter.

Part of this may be due to the Infrastructure Investment and Jobs Act (IIJA) — a $550 billion investment into roads,

bridges, storm water systems, and other essential infrastructure — which was passed by Congress last November.

“The impact of IIJA is already starting to be felt by �rms,” said Joe Bates, researcher, ACEC Research Institute. “About

one out of �ve �rms are already reporting they're seeing work from the IIJA, and a total of around 80% say they expect

positive impacts from the bill.”

Despite the promise of IIJA, workforce and staf�ng issues remain a concern for �rms of all sizes. Seventy-three percent

of respondents predict there will be an increase in hiring over the next 12 months at their �rms.

“For smaller �rms, those with fewer than 50 full-time employees, they're sort of maintaining the number of open

positions they can create,” said Bates. “But, for large �rms, those with 500 full-time employees or more, they're having a

really hard time �lling positions.”

“The number one concern of our members is workforce related, and where there's competition, there's price increases,”

McLaughlin said. “Workforce issues really play into all of the other things we're talking about. It’s connected to in�ation,

prices, wages, and more.”

While costs are up, salaries at engineering �rms are also increasing. The average salary for a new hire is up 10% over

the past year, and it’s the smaller �rms reporting the largest increases, as 31% percent of small �rms (one to 25

employees) have increased salaries by more than 10%.

“Nine out of 10 respondents report that the average salary at their �rms has increased in the last year,” said Bates.

“That's the same, by the way, that we saw three months ago. However, three months ago, we saw an average employee

increase in salary of around 5%. This quarter, salaries of new hires and existing staff are up well above that 5%. There is

some �erce competition for talent right now.”

Are You Cautiously Optimistic?
How is the overall mood at your �rm? Are you remaining “cautiously optimistic,” or are things trending more toward

pessimism? Does your �rm have any IIJA projects lined up yet? Have you received a pay increase in the 5%-10% range

over the last year?

I’d love to hear your personal opinions on in�ation, engineering salaries, or the state of the industry as a whole. Send

 your thoughts to me at woerpelh@bnpmedia.com, and I’ll be sure to publish them in our next issue.

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

Brown and Caldwell Celebrates its 75th Year with
a Pay Increase for Employees

SCROLL

WALNUT CREEK, Calif. — Brown and Caldwell announced a pay increase for its 1,800 employee-owners in reward for

sustained �nancial performance. The company is making an investment in its workforce with a 5% base salary increase

for all employees as it celebrates its 75th anniversary.

Since its 1947 founding, the environmental engineering and construction �rm has maintained a commitment to having a

positive impact on the communities and clients it serves in addition to its people. This includes talent investment,

engagement, and development.

“What sets us apart is our �exibility to decide how we reinvest in ourselves and continue to make Brown and Caldwell

the place where the brightest minds choose to work — and stay,” said Bob Chapman, chief people of�cer. “We are

excited to share our success as we celebrate our 75th year. Our longevity and success re�ect the talent and dedication

of every one of our employee-owners, who passionately deliver the most complex water-related and environmental

projects to improve communities.”

SGH Expands Atlanta
Division and Fire
Engineering Practice

WALTHAM, Mass. — Simpson Gumpertz & Heger’s (SGH’s) engineering mechanics and infrastructure (EMI) group will

make several organizational changes to elevate its services and support key growth opportunities. The EMI team in the

�rm’s Atlanta of�ce offers specialized, risk-informed design expertise and advanced analytical engineering for energy-

related and complex infrastructure systems, while the group’s �re engineering division is devoted to �re life safety

consulting. A key part of SGH’s technical offerings since its founding, the EMI group provides innovative engineering

approaches and sophisticated computational modeling techniques to evaluate a variety of nonbuilding and complex

structures, including nuclear facilities; buried pipes, tanks, and tunnels; �re life safety systems; observatory precision

structures; science and defense radar structures; and railway cars and transportation structures.

With these organizational changes, SGH announces new leadership across the group. SGH principal Benjamin Kosbab

will lead EMI’s Atlanta division, while associate principal Frederic Grant takes over the EMI Southern California

division; principal David Jacoby will lead the new �re engineering division, based out of SGH’s New York of�ce with a

national presence. Associate principal Robert MacNeill will take over the EMI Boston division, while principal Jesse

Beaver becomes head of EMI.

Andrew Neely Named
Senior Director of
Government A�airs at
WSP USA

WASHINGTON — Andrew Neely, a former deputy policy director for the U.S. Senate Committee on Commerce,

Science, and Transportation, has been named senior director of federal government affairs at WSP USA, an engineering

and professional services consultancy.

In his new role at WSP, Neely will be responsible for supporting and advancing the �rm’s bipartisan federal government

relations, political/civic engagement activities, strategy, and industry outreach. He will play a key role in establishing and

maintaining relationships with the U.S. Congress, the administration, and federal agencies to support WSP’s strategic

business goals.

“Andrew’s experience on Capitol Hill, working closely on transportation matters with some of our nation’s most

in�uential leaders in the U.S. Senate, provides WSP with an extremely capable liaison at a critical juncture for our �rm,”

said Stuart Sunshine, national director of government affairs at WSP. “His understanding of key legislative issues from

the perspective of top decision-makers in the capitol will help us shape the way we present our ideas and capabilities on

forthcoming infrastructure projects.”

Neely arrives at WSP following more than �ve years with the U.S. Senate Committee on Commerce, Science, and

Transportation. From 2017-2021, he was a professional staff member for the majority, where he served as the primary

staffer on transportation- and infrastructure-related issues. Since February 2021, he served as the deputy policy

director for the minority, where his responsibilities included serving as the lead drafter and negotiator for the

Infrastructure Investment and Jobs Act — now known as the Bipartisan Infrastructure Law — on multimodal

infrastructure, freight and passenger rail, safety, and research.

Hollingsworth & Vose
Names James Noonan CFO

EAST WALPOLE, Mass. — Hollingsworth & Vose (H&V) has named longtime �nance executive James Noonan to the

role of CFO, effective May 23. A seasoned professional and a fellow member of the Association of Chartered Certi�ed

Accountants, Noonan brings more than 20 years of experience in �nancial management to the CFO role at H&V.

“We are incredibly excited and feel very fortunate to be able to bring someone who has James’ level of experience and

expertise to H&V,” said Josh Ayer, CEO of H&V. “He has had an impressive career to date and has helped lead the

�nancial management of several large companies with expanding global footprints. He’s the right �t for H&V at just the

right time.”

Prior to joining H&V, Noonan served for three-and-a-half years as operations CFO for Suffolk Construction, one of the

largest construction contractors in Massachusetts. From 2016-2018, he spent a year each as vice president of �nance

and CFO for CRH Americas Materials Inc. North Division, a global building materials group that employs more than

85,000 people at 3,600 locations worldwide. Noonan also worked for CRH Americas Materials Inc., CRH Americas Inc.,

and CRH Plc. from 2007-2016 in a range of roles, including group internal auditor, assistant audit manager, and

corporate controller. Before CRH, he was an accounting manager for tech �rm Avaya Inc. and an accountant for Kerry

Group Plc., a global food and nutrition company based in Tralee, Ireland.

Danfoss North America
President John Galyen
Announces Retirement

BALTIMORE — John Galyen, president of Danfoss North America since 2011, announced he will retire from Danfoss

later this summer. Rick Sporrer, vice president of sales, America, Danfoss Power Solutions, has been appointed to

succeed Galyen. Over the next several months, Galyen and Sporrer will work together to ensure a successful transition

with Sporrer fully assuming the role on July 1.

Galyen joined Danfoss in 2001 and held various management-level positions prior to his current role. During his 21-

plus-year career with Danfoss, he has been very instrumental in leading the company’s continued regional growth in

North America — from $100 million in annual sales to $3 billion — and made signi�cant contributions to the success of

the business.  

With more than 40 years of overall industry experience, Galyen has been active in leadership capacities of various

industry associations. In 2020, he was chairman of the board of directors of the Air-Conditioning, Heating, and

Refrigeration Institute (AHRI) and holds a seat on the board of governors at the National Electrical Manufacturers

Association (NEMA). In addition, he has been an active thought leader and speaker on various in�uential panels

addressing ef�ciency and sustainability topics.

“The past 21 years at Danfoss have been the most rewarding of my career,” said Galyen. “I’m proud of the strides we

have made in growing our business and footprint in North America, which is now Danfoss’s largest region, and I’m

especially proud of the industry leadership position we’ve taken — together with our customers — to meet the changing

market requirements. Rick is well-positioned to help Danfoss North America continue its growth journey and

innovation in sustainable solutions.”

A. O. Smith’s Jim Stern
Named Water Quality
Association President

MILWAUKEE — A. O. Smith Corp., a provider of water heating and water treatment solutions, announces Jim Stern,

executive vice president, general counsel, and secretary, as the new president of the Water Quality Association (WQA).

Stern will help the association grow through its new strategic plan, which includes advancing the knowledge and

professionalism of industry participants, increasing advocacy, and driving public awareness and knowledge.

“I can think of no industry or membership more poised to have a major impact on public health and safety than the

water treatment industry and WQA,” Stern said. “We can work together on public awareness, product standards,

certi�cations, and policing bad practices to advance the cause of the industry. We all have a similar goal: We want to

make water better for people.”

In 2010, Stern played a key role in helping A. O. Smith enter the water treatment industry. Since 2016, he led the

acquisitions of six North American water treatment companies, including Aquasana, Water-Right, Hague Quality Water,

and Master Water Conditioning Corp., all manufacturing and distributing point-of-use and point-of-entry water

treatment products.

“Under Jim Stern’s leadership, these acquisitions have helped A. O. Smith evolve from a company focused primarily on

water heating to a global water technology company,” said Kevin Wheeler, A. O. Smith chairman, president, and CEO.

“Our involvement with WQA has given us the opportunity to in�uence and educate the industry and learn more about

this constantly evolving market.”

Stern earned his bachelor’s degree from the University of Notre Dame and a law degree from Northwestern University

School of Law. He also completed the Advanced Management Program at the Harvard Business School and currently

serves on the board of directors of Badger Meter Inc. Stern has served four years on the WQA board of directors, two

of them on the board of governors.
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On The Internet

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

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

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

In the most recent installment, Alex Lee, vice president of channel business at Delta Electronics (Americas), discusses

the company’s 50th anniversary, its commitment to the RE100, its activity on the acquisition front, and more.

Engineered Systems: The company celebrated its 50th anniversary in 2021. Over that time, what has changed the

most and what has stayed the same?

Lee: The entire world has seen unprecedented change over the past 50 years, especially given the rise of the IT

industry. Global connectivity has accelerated the need for high-speed data centers and mobile devices. Mankind’s

current urge to lower its carbon footprint has also been historic, especially as the world strives to nurture energy

conservation in carbon-intensive industries, such as manufacturing, transportation, buildings, energy generation, and IT

infrastructure. These two megatrends are at the core of Delta’s strategic development as re�ected in our ESG-

embedded business model as well as in our product and solution portfolio. An example of how things have changed is

our new Delta EV Charging Station in Yokohama, Japan, which was created on the site of a traditional gas station. The

station features Delta’s fast DC power EV chargers, AC power chargers as well as our energy storage solutions to

enable ef�cient use of energy. Also, the station includes a smart coffee shop that provides EV drivers with a

comfortable, safe, and healthy environment while their EV gets recharged.

Some things have not changed in these 50 years. For example, the world keeps expanding, the physical world

(population, cities, industries) keep growing in size and depth, and now it seems to be expanding in the digital world as

well (metaverse, etc.). Also, the critical need of our customers to enhance their competitive edge has also remained

unaltered, and that makes them demand solutions with increasingly higher added value.

Engineered Systems: What does the next 50 years hold for the company?

Lee: Delta’s direction for the next 50 years is to contribute signi�cantly in mankind’s goal to realize a carbon-neutral

world capable of securing the sustainable global ecosystem for our next generations. Thus, we are committed to the

development and deployment of innovative solutions that leverage next-generation technologies (AI, IoT, next-

generation semiconductor technology, etc.) as well as our decades-long experience in smart manufacturing, energy

ef�ciency, and system integration to ultimately nurture that vision. Within that journey, we look forward to expanding

further across all �ve major continents to build a more capable company through research and development and

mergers and acquisitions as well.

Read the entire interview on Engineered Systems’ website.

SCROLL

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

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

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

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

In the latest episode, Cory Duggin, P.E., LEED AP BD+C, BEMP, principal, PEAK Institute, TLC Engineering Solutions,

shares how and why engineers must familiarize themselves with ASHRAE Standard 62.1’s addendum aa.

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

Feeding the Roots with 2021-2022
ASHRAE President Mick Schwedler
Mick Schwedler, P.E., FASHRAE, LEED AP BD+C, 2021-2022 ASHARE

president, discusses the society’s theme for his presidential tenure at the

2022 ASHRAE Winter Conference.

See the video on Engineered Systems’ website.

Ambassadors of Ef�ciency
Twenty-�ve manufacturers’ reps were selected to represent �ve regions across the U.S. (Northeast, Northwest,

Midwest, Southeast, and Southwest) in Engineered Systems' inaugural Ambassadors of Ef�ciency contest. The winners

were announced in our May 2022 issue and may be viewed online by clicking here.

Table Of

Contents

July 2022

https://www.esmagazine.com/articles/102353-the-blueprint-delta-electronics-alex-lee
https://www.esmagazine.com/media/podcasts/6740-the-percussive-maintenance-podcast/play/174-exploring-the-impact-of-ashrae-standard-62-1-s-addendum-aa-with-cory-duggin
https://www.esmagazine.com/videos?bctid=6307597449112
https://www.esmagazine.com/articles/102325-2022-ambassadors-of-efficiency-contest-winners


Back 2 Basics

New Corporate Of�ce Building with Radiant
Heat – Integrated Project Delivery

The existing central plant shall provide heating in the winter to maintain 68°F during occupied cycle and 60°
during unoccupied cycles of the individual tenant-leased zones.

SCROLL

Project Delivery Method: Integrated project delivery (IPD)

Project Type: Tenant �t-out

Owner Team: Building owner, owner representative (consultant), facility manager (outsource staff), and building

automation system (BAS) on-site technician

Project Delivery Team: IPD project manager, job superintendent, and mechanical-electrical coordinator as well as an

HVAC lead designer and architect, plumbing, and electrical consultants

HVAC Project Team: HVAC contractor project manager; subcontractor; automatic temperature control (ATC)

technician; operation and maintenance (O&M) technician (outsource staff); third-party commissioning consultant

(CxC); and testing, adjusting, and balancing (TAB) technician

Application 2019 ASHRAE Handbook: Commercial and Public Buildings, Chapter 3

Systems and Equipment 2020 ASHRAE Handbook: Radiant Heating and Cooling, Chapter 6

References: 2019 ASHRAE Handbook – Applications and 2020 ASHRAE Handbook – HVAC Systems and Equipment,

Chapter 13, Hydronic Heating and Cooling

Other References: The codes and standards located in the back of each ASHRAE Handbook, ASHRAE standard

practice for inspection and maintenance of commercial building HVAC systems, ASHRAE Standard 55 (Thermal

Environmental Conditions for Human Occupancy), ASHRAE Standard 62.1 (IAQ), and ASHRAE Standard 202

(Commissioning Process for Buildings and Systems)

DESIGN INTENT DOCUMENT (DID)
The HVAC system selection and design intent is based on the process outlined in ASHRAE Handbook 2020,

Chapter 1, HVAC System Analysis and Selection, and includes the following:

Owner project requirements (OPR): building program goals and additional goals

Finalized equipment selections shall be made to replace perimeter baseboard radiation  with new overhead

hot water radiant heat panels in 2-by-4-inch ceiling panels, reusing the existing perimeter hot water heating

system

Automatic controls shall include new controls interfaced with the existing BAS controls, radiant heater

furnished controls, a BACnet interface, Internet interface, and populating new equipment data into the

existing computerized maintenance management software (CMMS) system from outsourced operations and

maintenance staff

Program and Project Goals:

Budget goals: First cost and operating cost

Timeline goals: Phased in with each new leased tenant occupying the rental space

Management goals: Property management and outsourced mechanical and electrical services

Available Utilities: Electricity and the BAS system

Existing Conditions: 

Central air systems supply air and/or return air cfm, general exhaust, and toilet exhaust

Heating system: A hot water perimeter system with baseboard radiation and cabinet unit heaters

Pipe distribution: Schedule 40 steel piping with 1-, 1 ½-, and 2-inch pipe insulation based on pipe size

Pumps: Existing end suction secondary perimeter zone pumping

BASIS OF DESIGN (BofD) DOCUMENT
The HVAC design criteria shall be in sync with the project delivery method and OPRs noted above

The design criteria shall be based on ASHRAE 90.1 and state energy code compliance for outdoor air temperature

compliance

Reuse the existing utilities and central heating boiler plant

The new automatic controls shall be interfaced with the existing BAS system

The existing central plant shall provide heating in the winter to maintain 68°F during occupied cycle and 60° during

unoccupied cycles of the individual tenant-leased zones

Existing central air systems shall have new MERV-7 pre�lters and a MERV-14 �nal �lter

Existing VAV and fan-powered air terminals shall continue to provide ventilation and outdoor air during occupied

periods

New overhead hot water radiant panels shall provide perimeter heat

Conceptual/schematic phase general notes: HVAC design engineer shall provide system �ow diagrams with these

three documents (OPR, DID, and BOD) along with ATC sequences of operation

Image courtesy of Fotolia/Adobe Stock

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

Project Delivery Method
Design-Build (D-B)

Integrated Project Delivery (IPD)

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

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

Owner Team
Building Owner

Owner Representative (consultant)

Project Manager of Capital Projects

Facility Manager (outsource staff)

Project Delivery Team
D-B Project Manager

IPD Project Manager

CM Project Manager

Job Superintendent

Mechanical-Electrical Coordinator

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

HVAC Project Team
HVAC Contractor Project Manager

Automatic Temperature Control (ATC) Technician (in-house staff)

O&M Technician (outsource staff)

Third-Party Commissioning Consultant (CxC)

Testing, Adjusting, and Balancing (TAB) Technician

Application 2019 ASHRAE Handbook
Retail Facilities, Chapter 2

Commercial and Public Buildings, Chapter 3

Tall Buildings, Chapter 4

Places of Assembly, Chapter 5

Systems & Equipment 2020 ASHRAE Handbook
Air-Handling and Distribution, Chapter 4

In-Room Terminal Systems, Chapter 5

Radiant Heating and Cooling, Chapter 6

Hydronic Heating and Cooling, Chapter 13

Project Type
New Construction

Addition

Renovation

Tenant Fit-Out

References
2017 ASHRAE Handbook – Fundamentals

2018 ASHRAE Handbook – Refrigeration

2019 ASHRAE Handbook – Applications

2020 ASHRAE Handbook – HVAC Systems and Equipment

Other References
Refer to the Codes and Standards Located in the Back of Each ASHRAE Handbook for Additional Reference

ASHRAE GreenGuide: Design, Construction, and Operation of Sustainable Buildings

ASHRAE Indoor-Air Quality Guide: Best Practice for Design, Construction, and Commissioning

ASHRAE Standard 55 (Thermal Environmental Conditions for Human Occupancy)

ASHRAE Standard 202 (Commissioning Process for Buildings & Systems)

DESIGN INTENT DOCUMENT (DID)
The HVAC System Selection and Design Intent Is Based on the Process Outlined in ASHRAE
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Functional Goals: (Refer to Chapter 6, 2020 Handbook)

Management Goals: Property Management and Outsource Mechanical and Electrical Services

Available Utilities
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-  A N S W E R S  M A R K E D  I N  B L U E  -
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Existing VAV Central Air Systems Shall Have New MERV-7 Pre�lters and a MERV-14 Final Filter
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along with ATC Sequences of Operation
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Case In Point

Evapco Helps Overhaul New Jersey Cold
Storage Facility

SCROLL

Though a replacement condenser was the top priority, the conversion
to R449a was also an important need.

According to Bob Walsh, manager, plant operations for 15 Lineage Logistics facilities, the condenser is the cooling system’s crown jewel —
assuring steady temperatures within the facility that includes large refrigerators at 34°F, freezers at minus 5°, and a loading dock cooled to 38°.

Images courtesy of Evapco

Lineage Logistics, one of the largest cold storage warehouse providers in the world, funded sweeping renovations to the

refrigeration system at a facility in Perth Amboy, New Jersey, including replacement of an evaporative condenser in

April.

According to Evapco sales representative and industrial cooling rep. Brad Stonesifer with Hanover, Pennsylvania-based

MidAtlantic Refrigeration, the replacement condenser also permitted future-proo�ng of the operations at the facility.

“We designed and speci�ed our condenser coil bundle for conversion suitability to R449a, hydro�uoroole�n (HFO)

refrigerant blend, allowing a change-out from R-22 in the near future,” he explained.

Though a replacement condenser was the top priority, the conversion to R449a was also an important need. This

required special attention by Stonesifer and engineers at the manufacturer. The condenser required slight oversizing

from 5,160 to 5,670 MBH to accommodate the refrigerant exchange (R449a requiring the larger size), and system

components would need to be suitable for the conversion, requiring two inlets and four outlets per coil. The design

changes were easily provided by the manufacturer.

The Perth Amboy cold storage building was one of more than 30 Preferred Freezer Services (PFS) cold storage facilities

acquired by Lineage Logistics in 2019 — all designed by John Galiher, then president and owner of PFS. Lineage

managers acted swiftly to replace the challenged condenser there, choosing to add important options, such as

passivation and water treatment, offered by the manufacturer to ensure reliable, long-term operation of the equipment.

Lineage managers and their installing/service contractor of choice — Jesse Landis, owner of Souderton, Pennsylvania-

based J. I. Landis Welding & Mechanical — chose Taneytown, Maryland-based Evapco to lock in the advantage of single-

source provision of the new evaporative condenser, protective factory-assisted passivation of all galvanized steel, and

factory-mounted water treatment.

“Evapco not only provided factory pretreatment of the coil bundle to reduce its chemical reactivity but also ongoing

monitoring of the �eld passivation as an assurance of all the galvanized metal’s long-term stability,” said Stonesifer.

“Pass-protect factory passivation is a two-step process that begins before a unit ships and continues for the �rst four to

eight weeks of its operation in the �eld — until it’s determined that passivation is complete. Once accomplished, the

temporary passivation panel is removed from service, and only the Smart Shield [solid chemistry water treatment

system to control scale, corrosion and microbial growth] remains in use.”

FIGURE 1: Installer and independent contractor Jesse Landis is shown inside the the Lineage facility in Perth Amboy, New Jersey.

Galvanized Steel and Passivation
“With evaporative condensers, galvanized steel is often the material of choice, chosen to withstand the rigors of

environmental deterioration,” said Stonesifer. “It [galvanized steel, compared to stainless] also offers better heat

transfer and �rst-cost advantages.

“We tell those new to the �eld that, for evaporative cooling equipment, shiny metal surfaces are not good,” he continued.

“It may look nice for a while, but passivated steel coil bundles and other galvanized steel surfaces are much preferred

because of the resistance to corrosion. And, in the �eld, maintaining that passivation is just as important.”

Galvanized passivation is complete when there is minimal white rust formation and a dull-gray color is achieved.

“With galvanized steel, there’s always the risk of corrosion unique to it known as white rust,” said Stonesifer. Though the

more familiar red-brown rust is more quickly damaging to steel, white rust can also lead to premature deterioration.

Stonesifer explained that part of the solution for the condenser’s longevity is water treatment.

“In fact, that was one of the very early considerations for the facility and the condenser that serves it,” he said. “That’s

why we offered free makeup water testing to determine the water quality; it helped us to custom-engineer a site-

speci�c solution.”

FIGURE 2. At the Lineage Logistics facility in Perth Amboy, New Jersey, Evapco eco-PMC condensers play a key role in assuring that

the facility’s valuable frozen foods are maintained at exactly the right temperature.

Lobster, Shrimp, Scallops, and Crab
“We take the threat of white rust seriously,” said Bob Walsh, manager, plant operations for 15 Lineage facilities — 10 in

New Jersey, three in Ohio, one in New York, and one in Maryland.

“Challenges that can threaten facility operations are top priority,” he added. “After all, our inventory is valuable. At Perth

Amboy, we store mostly seafood — lobster, shrimp, scallops, and crab. At this moment, there’s 7 million to 8 million

pounds of crab in the freezers and 1 million pounds of crab in the cooler.”

Though the Perth Amboy building is large by most standards at 120,000 square feet, it’s a bit small among facilities in

the Lineage portfolio. Walsh explained that an average Lineage cold storage facility might be in the 225,000- to

300,000-square-foot range, and a large one — currently under construction in Olathe, Kansas — is 500,000 square

feet. The Olathe facility intends to utilize the same Evapco water treatment solutions.

According to Dustin Cohick, water systems product manager with Evapco, Lineage has worked with Evapco for years

on a wide range of various cold storage refrigeration projects. In more recent years, these have included evaporative

condensers, evaporators, and vessels, in conjunction with water treatment solutions, for the evaporative cooling

equipment.

FIGURE 3: "With evaporative condensers, galvanized steel is often the material of choice, chosen to withstand the rigors of

environmental deterioration," said Brad Stonesifer, sales engineer, MidAtlantic Refrigeration.

The Crown Jewel
According to Walsh, the condenser is the cooling system’s crown jewel — ensuring steady temperatures within the

facility that includes large refrigerators at 34°F, freezers at minus 5°, and a loading dock cooled to 38°.

Walsh explained that temperatures in the refrigerated cooler are most critical.

“For the freezers, we could lower the set temp 18-20 hours before the retro�t because we knew that, during the

retro�t, the temperatures [without mechanical cooling] would rise,” Walsh said. “But with the refrigerators — where

we’re unable to lower the temperatures further — it’s especially critical to protect the cooled product.”

Knowing the importance of a relentlessly ticking clock, Landis — whose company does a lot of work for Lineage, coast to

coast — was chosen to rig, commission, and service the new cooling equipment. J. I. Landis began its preparations many

weeks before installing the new condenser to include many carefully preassembled components and piping. The actual

retro�t began at 2 a.m., and, by 7 a.m., the company fully evacuated and isolated the old condenser. By 10 p.m., the new

condenser was back online — ensuring both freezer and refrigerated temps throughout the facility.

The swift replacement was a success. Walsh said that during the 18-hour retro�t, there was no discernible rise in

temperature for the frozen, or cooled, product.

When the retro�t began, one of the �rst needs was for J. I. Landis technicians to evacuate and capture 11,000 pounds

of R-22, which would be reintroduced to the new condenser within several hours.

“Of course, the plan is to switch to R449a soon, as we’ve done at 10 Lineage facilities previously,” said Walsh. “We’ve

found that, though the new refrigerant blend works very well, it tends to hang up in the condenser. That’s why we asked

for the custom construction of two inlets and four outlets per coil; Evapco met our request eagerly and with perfect

results.”

The eco-PMC condenser chosen for the cold storage facility is designed to use minimal water due to the enhanced heat

transfer ef�ciency of the eco’s Ellipti-�n coil construction and offers exceptional heat rejection.

FIGURE 4: A comparison of the coils.

Passivation Details
As part of the planning, Stonesifer and Landis also made preparations with the factory-authorized water treatment

partner to schedule �eld passivation of the condenser. Damion Riera, who serves as regional manager for Water

Engineering Services out of Staten Island, New York, arrived on scene shortly after delivery of the condenser.

“We were very pleased with the level of expertise he brought to the job,” said Walsh.

Riera quickly commissioned the pass-protect �eld passivation that remained in place for just �ve weeks — the time

required to complete the �eld passivation process for this project. He visited weekly during that time to supervise and

dial-in the passivation’s �nal “step two” treatment process described by Stonesifer. The factory passivation expedited

the pace at which �eld passivation could be accomplished, thus allowing a hastened startup date since the heat load

could be immediately introduced to the new equipment.

“This is the most critical time in the unit’s service life — startup and commissioning,” said Cohick.

“Our eco-PMC condensers with �nned coils combined with factory passivation of the hot-dipped galvanized steel coils

both provided advantages that Lineage wanted,” explained Cohick. “The factory pretreatment on the coils became an

important advantage for the Perth Amboy retro�t because the new equipment would be placed immediately under heat

load. Natural, on-site passivation works only when there’s substantial time to allow the metal to passivate gradually,

while not in use. It often takes a few months to properly chemically passivate on-site with careful monitoring of water

pH and chemistry.”

According to Brett Alexander, senior marketing and application engineer, Evapco, after the Lineage facility’s submittal

was approved, the Taneytown plant began construction of the eco-PMC condenser. During this time, the coils were built

and �nned for enhanced thermal performance, then hot-dipped galvanized.

“Immediately after that, we bring the newly galvanized coils back to the plant to begin step one of our proprietary

passivation pretreatment, known as Passiv-Assist,” he explained.

“We’re the only manufacturer in the industry that has the capability to facilitate factory passivation,” said Alexander.

“Now, we’re not just telling customers they need to passivate their galvanized steel — we’re showing them how to do it

under tightly controlled conditions.”

“This becomes a key differentiator for those of us in the �eld,” assured Stonesifer. “Evapco’s Passiv-Assist enhances the

speed and effectiveness of properly executed �eld passivation, allowing their evaporative equipment to be passivated in

the �eld under immediate heat load.”

Water Treatment
Meanwhile, as other condenser components are built and assembled, the factory-mounted Smart Shield® was installed

on the spray pump side of the unit.

“Lineage chose Smart Shield — integrated into the condenser’s construction at the factory — to manage reliable, solid

chemistry water treatment, an advantage that also eliminates the potential of liquid spills,” said Alexander. “Smart Shield

includes all the components required for effective, long-term water treatment to control scale, corrosion, and

microbiological growth,” explained Alexander.

When the eco-PMC condenser with the Passiv-Assist coil and factory-mounted Smart Shield water treatment was

nearing completion, shipment of the unit was coordinated with Landis.

“We passivate a lot of the condensers and evaporators at our facility,” explained Landis. “We’re very familiar with what’s

involved to accomplish thorough treatment of galvanized steel. Passivation is the most important step toward system

longevity. Evapco’s factory passivation process — and its water treatment technologies — are impressive.”

This smooth startup and commissioning process has given Lineage managers total con�dence in the operation of a

trouble-free system.

Legacy Installations — On the Ground
At Lineage Logistics’ Perth Amboy facility — one of 30-some cold storage facilities that “rode along”

with their acquisition of Preferred Freezer Services (PFS) in 2019 — the new cooling system

condensers that replaced existing equipment were installed on the ground, rather than in the air, as is so

typical of this equipment.

Jesse Landis, owner of Souderton, Pennsylvania-based J. I. Landis Welding & Mechanical, whose �rm

can attribute a very substantial portion of its business to the relationship it has with Lineage, said that

ground-level installations were very common with PFS.

“We worked for PFS, and also with Lineage, among others,” Landis said. “This type of work is our

specialty. There are very few cold storage facilities with large condensers installed at ground level. At

Lineage, they refer to these ground-level installations, those that were part of the PFS acquisition, as

‘legacy installs,’ stemming from, well, tradition at PFS.”

Of course, PFS was folded into Lineage following the acquisition, so the term �ts well.

Landis explained that though elevated cooling equipment, often mounted above the facilities they

serve, saves real estate on the ground and may also provide a safety factor to the equipment, there are

many advantages to ground-level installations, including reduced initial construction costs as well as

reductions in the cost of installation and service work. Simpler ground-level installations also generally

cost less to engineer.

“We have no issues with purge points, and it’s so much easier for service work, such as checking the

coils for calci�cation, coil cleaning, replacing media, or water eliminators,” said Landis. “Rigging work can

become quite involved and expensive with elevated equipment. Yet, there seems to be broad

preference for this nationally. Some facility managers and engineers prefer having purge points at the

[cooling] system’s highest level — where the refrigerant gas turns into liquid form. Yet, we’ve never had

any issues with that for condenser equipment that’s installed at ground level, with no risk to tender,

easily damaged rubber roofs below, among other things. We’ve come to appreciate those legacy

installs.”
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Commissioning

Top 10 Elements of
Commissioning — No. 5:

Owner Support
If the owner is not committed to the success of commissioning, the

commissioned project will not be as successful as it could be.

SCROLL

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

Next in my list of Top 10 Elements of Commissioning is No. 5, owner support. Last month’s column, No. 6, owner’s

operation and maintenance (O&M) participation, touched on the importance of the owner’s O&M management team

making participation in the commissioning process and new equipment and systems training a priority for their teams.

This month, I want to emphasize the importance of the owner’s project management team’s support of the

commissioning process.

There are a number of facility owners who are desperate for help with their building construction projects, typically due

to a long history of one nonfunctioning new building after another. These facility owners are also overworked,

understaffed, and constantly trying to “put out �res” in their buildings. When they learn a little about commissioning,

they may charge ahead with hiring a commissioning professional to solve all of their problems.

These owners may not know enough about the commissioning process to understand it is a team effort, not an

individual consultant, that makes a building work. In fact, commissioning professionals typically have no contractual

authority to direct the designers or the contractors. As such, they have limited in�uence on the outcome of a project if

they don’t have the designers and contractors willingly participating in the commissioning process.

An owner who expects to step back and leave the commissioning professional to make everything right will be sorely

disappointed. It is the owner, and only the owner, who has �nal authority and in�uence over the designers and

contractors. To put it bluntly, the owner holds the purse strings, and, especially in low-bid projects, money reigns

supreme in the in�uence department. This in�uence can take a number of forms as detailed below.

Photo by LinkedIn Sales Solutions on Unsplash

Personal Presence and Vocal Support for the Commissioning Process — The �rst and foremost support comes in

personal presence and vocal support throughout the commissioning process. The owner needs to introduce the

commissioning professional to the rest of the project team with a strong vote of con�dence and no sense of waf�ing on

the subject of commissioning. The owner must not walk away after doing so and expect everything to run itself. Instead,

the owner needs to be available to put in a good and strong word about commissioning on a regular basis in order to

keep the designers and contractors engaged.

Schedule of Values Commissioning Task-Line Items — I strongly recommend the owner require commissioning to be

broken out into at least one separate line item in the contractor’s schedule of values. The contractor’s monthly

applications for payment use this schedule as the basis for documenting work complete versus work remaining in order

to justify monthly progress payments. The commissioning line item should be understood to include, at a minimum,

timely O&M manual submittals, training delivery, test and balance completion, and delivery of the as-built

documentation as well as scheduling of commissioning tasks into the master construction schedule, execution of

various checklists and performance tests, and correction of the de�ciencies found.

Award Fees — One approach to encouraging contractors is the concept of assigning an award fee, over and above the

contract amount, for active and meaningful participation in the commissioning process. An award fee is a carrot instead

of a stick and, as such, is a positive way in which to grab the contractor’s attention. Monthly review of the contractor’s

adherence to the commissioning plan and his or her attitude with respect to participation in the process is translated

into a certain percentage of the award fee being granted or withheld. This very quickly becomes a great vehicle through

which the owner can communicate his or her seriousness about commissioning.

Commissioning success is directly proportional to the owner’s commitment to the process, and every owner

considering commissioning needs to understand he or she is an integral part of the process. It is safe to say that if the

owner is not committed to the success of commissioning, the commissioned project will not be as successful as it could

be.

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

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

A Unilateral Focus on
Building Energy Reduction
Could Worsen Pandemics

SCROLL

Properly managing IAQ for occupant health, on the other
hand, will help decrease pandemics.

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

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

As COVID-19 continues to infect people around the world and Monkey Pox has reemerged in continents previously

unaffected, understanding and managing the conditions that precede the emergence of viral diseases in our population

has become urgent.

Throughout history, both new and reemerging infectious diseases af�icting humans have been caused by pathogens

that were passed from nonhuman animals. Genetically, viruses are extraordinarily agile — a trait that can result in

jumping from nonhuman to human hosts when the challenges to infect the new species are surmountable. Viral species

switching from nonhumans to humans occurs when the following triad of changes converge: The virus undergoes a

genetic mutation leading to increased virulence in a previously inhospitable ecosystem, the environment presents an

advantageous transmission route, and a human host with less effective immune protection is encountered.

This “perfect storm” occurred 12,000 years ago, when the neolithic revolution marked the beginning of our intrusive

domestication of nature. As humans disrupted microbial (viral, bacterial, and fungal) ecosystems by clustering in

villages, herding animals, and altering the soil with crop planting, evolutionarily nimble microbes responded with the

emergence of zoonotic diseases, such as smallpox, malaria, measles, and the Black Death plague. From the perspective

of viruses, a better name for this epoch might be, “The First Documented Microbial Rebellion!”

Humans love scapegoats. We tend to blame the microbes for outbreaks of disease. To truly control species-jumping

viruses, however, we must take responsibility for our part in facilitating the formation of perfect storm conditions

before the pandemics occurs.

This is where your expertise as a building professional is essential. The most immediate and powerful tool to control all

three components currently driving harmful host-pathogen evolution is properly managed IAQ.

Let’s use COVID-19 as the case study to consider how IAQ impacts the host–virus relationship.

FIGURE 1: IAQ’s impact on viral species jumping through in�uences on human immunity.

The SARS-CoV-2 virus gains entry to the human host through tissues in direct contact with the indoor environment,

such as skin, or indirectly, through inhalation to the deeper regions of the respiratory tract. Components of IAQ have a

direct and immediate effect on the degree of protection provided by skin and respiratory immune defenses and

physiologic barriers. A healthy immune response to SARS-CoV-2 starts with the capture of viral particles by hydrated

nasal and upper airway mucous, transfer by cilia away from vulnerable lung tissue, and subsequent inactivation of the

virus by a cascade of immune cells with precisely timed actions. This sophisticated, protective response includes

macrophages to clear particles; neutrophils to control in�ammation; and dendritic cells to organize the secondary

adaptive immune defense and activated lymphocytes when needed.

Poorly controlled IAQ can interfere with both immediate and long-term immune protection. For example, when indoor

relative humidity (RH) is too low (less than 40%), inhaled air dries the mucous and inactivates the cilia, allowing inhaled

viral aerosols to penetrate more deeply into the respiratory system. If indoor air also contains even low levels of

pollutants, such as particles, ozone, or combustion byproducts, the respiratory tract becomes in�amed, fragile, and

more vulnerable to infection. If an effective immune response does not stop initial penetration, the virus can gain

further access to deeper tissues and damage the liver, heart, and other internal organs. On the other extreme are

overcompensating and damaging immune reactions, called cytokine storms, which follow an abnormally delayed release

of protective interferon. Low RH and inhaled particles or gases are associated with delayed interferon release and

subsequent mismanaged steps of the immune response. In addition to maladaptive responses to respiratory infections,

correlations between air pollution, asthma exacerbations, and chronic obstructive pulmonary disease (COPD) are

further examples of excessive stimulation of pro-in�ammatory immune responses.

Managing the Environment to Mitigate Pandemics
To combat the impact of the environment on pandemics, there are serious endeavors to stop climate change through

regulating carbon emissions with net-zero goals in place.

We already know indoor pollution can be worse than outdoor pollution; the human immune system is impaired by poor

IAQ; and indoor particles, VOCs, and other gases contribute to cardiovascular, respiratory, and in�ammatory diseases.

While climate change needs to be controlled, these regulations may worsen IAQ if occupant health is not

simultaneously protected. Sick building syndrome emerged following the Clean Air Act, which resulted in tighter

buildings for energy conservation. Will efforts to attain net-zero buildings cause worsening IAQ, consequent

impairment of occupant immunity, and more human vulnerability to species-jumping viruses?

When discussing environmental contributions to pandemics, the focus needs to extend beyond ambient conditions to

the indoor environment. Respecting the powerful relationship between IAQ and human immune systems must become

the central focus for best practice recommendations and building standards. If this relationship in a single–minded

quest to reduce building energy consumption is overlooked, viral species jumps could exacerbate and worsen human

health.

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

Use this handy shortcut to see Stephanie’s entire online archive of IAQ insights.
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Objective Resilience
Manuals of Practice

Manuals of practice provide an important resource for those looking to
determine if their designs are meeting speci�c resilience objectives.

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

SCROLL

Years back, the discussion of resilience started with somewhat vague notions of building to better resist and recover

from extreme events. As the concept has advanced, there have been attempts to provide more concrete de�nitions by

multiple organizations, such as the National Infrastructure Advisory Council, the National Security Council, the Of�ce

of the Press Secretary, the Industry Statement on Resilience, and others. All of these de�nitions included wording that

resilience involved reducing the magnitude and/or duration of the effects of an event on the building, infrastructure,

community, etc. While this is a clear step forward in de�ning what resilience means in a general sense, none of the

de�nitions provided ways to measure resilience and, maybe more importantly, to objectively determine if a design is

more resilient than the alternatives.

The objective resilience committee of the American Society of Civil Engineers’ Engineering Mechanics Institute has

addressed this issue with a series of manuals of practice (MOPs) addressing various aspects of evaluating resilience in

an objective manner. The intent is to provide a resource for engineers, architects, government of�cials, contractors,

owners, etc., who want to incorporate resilience into their projects and are looking for ways to either evaluate its impact

or best practices. Multiple authors worked on the various chapters, and the entire series was evaluated by a Blue

Ribbon Panel. The MOP is split into four volumes, each of which looks at a different aspect of resilience.

Volume 1 of the series investigates policies and strategies relating to resilience. Starting with a look at the de�nition of

resilience, and the evolution of design objectives over the past few decades, the MOP then explores various aspects of

incorporating these concepts in projects. The use of codes, inclusion of resilience in project management, and the use of

asset and system modeling to assess infrastructure resilience are also discussed. An interesting aspect that is explored

is de�ning metrics that can be used in a multi-hazard, multidiscipline analysis.

Objective Processes, Volume 2 of the MOPs, takes a more mathematical look at the problem of objective resilience. The

topics include quantifying uncertainty, reliability modeling, interdependence of systems, simulation of complex systems,

and system modeling. Each chapter provides a set of best practices and the technical basis for those practices. The

discussion of quantifying and evaluating the interdependencies amongst systems provides some guidance toward

taking a very subjective and intuitive realm and moving it toward being able to objectively determine how to evaluate

different options for dealing with the interdependencies.

Photo by Russ Ward on Unsplash

The use of various technologies in addressing enhanced resilience is covered in Volume 3 of the MOPs. The discussion

starts with a look at the two main resilient materials: concrete and steel. The use of advanced technologies is also

examined with consideration of the role of seismic isolation and other protective devices in increasing resilience.

Monitoring of structures and other systems to evaluate their resilience over time is also addressed. This is important

because what matters is the condition of the infrastructure at the time of the event, not the condition when it was �rst

built. Monitoring can provide a way to prioritize repairs when attempting to enhance the resilience of a complex system.

Finally, Volume 4 of the MOPs presents multiple applications and case studies of projects attempting to objectively

evaluate their resilience. The chapters look at assessing the resilience of entire communities as well as speci�c examples

related to blast loading and extreme climatic events. Case studies are presented for health care systems, transportation

infrastructure, and rapid transit systems. The volume and MOPs conclude with a chapter discussing how climate change

and global warming impact civil infrastructure and looks at ways to help mitigate the impact.

The �eld of resilience has, to this point, been largely dependent on subjective measures, particularly when it came to

recovery from an extreme event. The ASCE MOPs have gathered much of the current knowledge on the subject of

objectively analyzing resilience, including numerous best practices and case studies. While the topic of resilience and

how to evaluate it is continuously evolving, the MOPs provide an important resource for those looking to determine if

their designs are meeting their resilience objectives.

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

Table Of

Contents

July 2022

https://www.ccontrols.com/basautomation/basstats.htm
https://unsplash.com/photos/bqzLehtF8XE


Building Automation

Optimizing Hydronic Flow

SCROLL

We have to �nd a way to use less electricity.

By Mike Davis, P.E., and James Regan

Before we dive into an analysis of how to optimize hydronic �ow, which admittedly can be a lengthy topic, let us get

everyone on even ground and explain what we mean by hydronic �ow.

Heat energy is typically moved by three means in a building: refrigerant, air, and water. It’s this last means we will be

focusing on here. Water is a much more effective way to transport energy around a building than air, but it is not

without its struggles. Boilers and chillers add heat and remove heat from water, and pumps move the water through the

building. The last piece of the system is the coil. To control the �ow of water through the system, either the pump speed

can be modulated or the �ow through the coil can be modulated. It’s these two areas of �ow control that we will discuss.

Pumping systems were initially constant-volume — water �owed at the same rate, all the time. To control the

temperature leaving the coil, the valve would have been a three-way valve. This method certainly had excellent comfort

control but used a lot of energy to get the job done. How do we build an energy-ef�cient system? We have to �nd a way

to use less electricity. We started with the pumps. We put a variable-speed drive on the pump and slowed it down. The

problem was the chillers and boilers weren’t ready to make a change in water �ow. To overcome this, we created a

primary constant-volume system and a variable-speed system secondary. Along with this change to the system, to take

advantage of the variable-speed drives on the pumps, two-way valves were used on the coils. Slowing the pumps down

took advantage of the af�nity law. Slowing the speed of the pumps had a cubic decreasing impact on the energy

required. From a control perspective, we used a differential pressure sensor to control the speed of the secondary

pumps. The problem was, we still had the constant-speed pumps on the primary side.

FIGURE 1: An old gate valve. 
 Image courtesy of CMS Controls

This �uctuation in control showed up in the entering and leaving temperature, delta T, across the coil. To achieve the

design conditions leaving the coil, we must achieve the design delta T. Control valve selection plays a big part in whether

or not we hit the mark. We work for a company that maintains equipment, and we’re not neglecting the impact a dirty

coil or poor air�ow can have on the delta T, but we want to focus on the control valve. It’s a small piece of the system

and it plays a big part in the ef�ciency.

The two-way valve will throttle or open based on the deviation of the leaving temperature from the set point.

Valves have various responses to �ow when they are opened or closed. They could be linear in response, meaning that

for every 10% movement in the valve position, �ow changes by 10%. It seems like a perfect valve, and we should be able

to control based on this, right? Until it’s installed on the coil and the response of the valve and coil together looks like a

quick opening valve, and the leaving air temperature seesaws up and down. In this case, an equal percentage valve

applied to the coil gives a linear response, and the leaving air temperature is maintained at the set point.

A couple of typical valve types we select are ball valves and globe valves. These valves, when selected properly, offer

good control but not great control. They are sized based on a given �ow rate at a speci�ed differential pressure, yet the

system pressure is constantly changing. The equation for �ow through a valve looks like the following:

Q = Flow in gpm 

Cv = Valve �ow coef�cient 

ΔP = Pressure drop across the valve

A change in the upstream pressure will impact the �ow through the valve and coil. An example of this is the change in

�ow while taking a shower and someone �ushes a toilet. It may not be quite as dramatic as that, but you get the picture.

If the sun would remain in one spot and the building occupants never moved around the building, the solution would be

simple. System water pressure changes affect the �ow through the valves and the leaving air temperature controls

suffer as a result. Fortunately, there is a third type of valve called the pressure independent control (PIC) valve, which

will keep the �ow to the coil constant regardless of what happens in the rest of the hydronic system.

The PIC valve, which is a type of two-way valve, has three parts. First, it has a regular valve to open and close. Second, it

has a pressure regulator, which acts as a buffer against hydronic system pressure changes. Third, it has a �ow-limiting

component that sets the maximum �ow through the valve. Combined, these parts each participate in maintaining the

required �ow through the coil to achieve a more stable leaving air temperature and delta T on the hydronic system.

Why does delta T on the hydronic system matter? Anytime there is an unpredictable performance in the system, a

situation arises where the system has to �nd a new equilibrium. Having a constant delta T across the supply and return

of the central plant makes it easier to stage equipment on and off.

A variable primary hydronic system with PIC valves is an ef�cient and controllable design to move water through a

building. The downside to this design is the added cost associated with using VSDs and PIC valves. The VSDs will not

only improve the ef�ciency of the system but also extend the life of a pump motor with its soft start feature. The PIC

valves increase the speed of selection and commissioning of the system as they are preset to a maximum �ow when

fully open, regardless of the system pressure.

Mike Davis, P.E.

Mike Davis has been working in the built environment since 1998. He started as a sales

engineer working for York International, selling large chillers, standard modular, and custom

air handlers with a strong focus on supporting design engineers.  Eventually, he went to work

for one of these engineers, Moseley Architects, designing HVAC systems for various clients.

He took an energy engineering role with Piedmont Service Group in Raleigh, North Carolina.

Here, he supported clients with energy ef�ciency through optimizing their building automation

systems or HVAC equipment replacements. During this time, he earned his certi�cation as a

professional engineer in the state of North Carolina for mechanical engineering. He also

earned his Certi�ed Energy Manager (CEM) and Certi�ed Measurement and Veri�cation

Professional from the Association of Energy Engineers (AEE). He currently works for CMS

Controls, a provider for building automation projects in the Georgia, South Carolina, North

Carolina, Virginia, and the Pittsburgh areas.

James Regan

James Regan has been working in the building automation industry since 2013. He started as a

controls technician for Johnson Controls, working primarily in critical hospital environments.

He moved on to an energy engineering role optimizing the automation systems of hospitals

with a major focus on maintaining proper air quality settings as ef�ciently as possible. In 2018,

he accepted a role as building systems analyst with Piedmont Service Group. In this role, he

supported efforts to increase ef�ciency through identifying poor sequences, faulty �eld

devices, or failing mechanical equipment. He currently is the analytics manager overseeing the

building analytics platform where he supports Piedmont Service Group and CMS Controls

with optimizing or continuous commissioning through analytics.
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Laying the Foundation for A2L Adoption
Evaluating the current and future role of A2Ls in commercial refrigeration.

By Rajan Rajendran

The emerging role of A2L refrigerants in commercial refrigeration applications is a topic of spirited conversation among

industry stakeholders. As the transition from high-global warming potential (GWP) hydro�uorocarbon (HFC)

refrigerants to lower-GWP alternatives continues, A2L refrigerants are among the many likely options under

consideration.

Classi�ed as “mildly �ammable,” A2Ls are currently approved for use and deployed in commercial refrigeration

applications in Europe and other global regions — where they have proven to be both operationally safe and

environmentally friendly. These installations have piqued the interest of food retailers in the U.S., who seek to comply

with regulatory mandates and/or meet sustainability initiatives.

But, in the U.S., regulatory bodies are still in the process of establishing a framework for A2L use:

The U.S. Environmental Protection Agency (EPA) has not yet listed any A2Ls as approved for use in commercial

refrigeration; and

 U.S. safety standards and building codes governing their use are currently underway but not �nalized.

Today, installing an A2L-based refrigeration strategy would require the approval of local authorities having jurisdiction

(AHJ), such as �re marshals and/or building inspectors.

But, in many ways, the precedent for the use of �ammable refrigerants in the U.S. has already been set with propane (R-

290). This highly �ammable natural refrigerant is commonly used in lower-charge, distributed applications, such as self-

contained, stand-alone units and display cases. R-290 has long history of use in commercial refrigeration and is

considered a known commodity.

In contrast, even though A2Ls have a lower �ame propagation potential and are available in low-GWP options below

150 GWP, they are still relatively new and considered untested within U.S. food retail applications. But that may soon

change.

Regulatory Drivers and Evolving Safety Standards
Environmental regulations — The regulatory climate is quickly changing in the U.S., including recent developments that

may expedite the use and approval of A2Ls in commercial refrigeration. In California, the California Air Resources

Board (CARB) has proposed a 150-GWP limit for new refrigeration systems containing more than 50 pounds of

refrigerant starting in 2022. A2Ls are among the few refrigerant alternatives capable of meeting this low-GWP

threshold.

However, the passing of the American Innovation and Manufacturing (AIM) Act has brought the HFC phasedown back

into focus on a federal level. The AIM Act aligns with the HFC production and consumption phasedown schedules set

forth by the Kigali Amendment to the Montreal Protocol. It also authorizes the EPA to phase down HFCs through

sector-based controls, address service requirements, and continue approving refrigerants via its Signi�cant New

Alternatives Policy (SNAP) program. This will likely include guidance on the use of A2Ls.

From a broader industry standpoint, the hope is that the AIM ACT will bring much needed regulatory uniformity across

the nation. The EPA is currently accepting and evaluating stakeholder input to help them de�ne the framework of their

initial proposals.

Comparing the Flammability Characteristics of A2Ls and A3s
Understanding the �ammability characteristics of A2L and A3 (R-290) refrigerants is important when

evaluating their safety considerations, relative risks, and guidance set forth by safety standards. R-290

is often referred to as “�ammable” and A2Ls as “mildly �ammable.” But, relatively speaking, what do

these classi�cations mean? This can be easily demonstrated by using the following key �ammability

metrics:

Su and HOC are much lower in A2Ls than R-290, which results in a much lower severity of

ignition events.

Lower/upper �ammability limits (LFL/UFL)
The LFL of A2Ls is roughly eight times higher than R-290. This means that A2Ls are less likely

to form �ammable concentrations, which potentially allows for larger refrigerant charges

and/or larger refrigeration applications.

Minimum ignition energy (MIE)
R-290 has a very low MIE and, as such, can be more easily ignited by lower-energy sources,

such as static electrical discharge. A2L MIEs are orders of magnitude higher, requiring an open

�ame or strong electrical energy source to sustain an ignition. This makes A2Ls potentially

safer to use with electrical components.

Burning velocity (Su) and heat of combustion (HOC)

FIGURE 1: Asda Stores Ltd. is a supermarket chain headquartered in Leeds, England.

Images courtesy of Emerson

Safety standards — To ensure the safe use of A2L (and A3 refrigerants) in commercial refrigeration equipment in North

America, governing bodies are making changes to safety standards and building codes that oversee A2L and A3

equipment design and application.

In a 2019 update, the International Electrotechnical Commission (IEC) raised the allowable charge limit for A2L

refrigerants to 1.2 kg (2.6 lbs) in new equipment; R-290 charges were raised to 494 g (1.1 lbs). Since then,

Underwriters Laboratory (UL) and Canadian Standards Association (CSA) have been working together to evaluate a

proportionate increase in charge limits for �ammable refrigerants in the North American version of the standard, aka

UL/CSA 60335-2-89.

The North American proposal includes charge guidelines for A2Ls and R-290 in self-contained open and closed

equipment (i.e., having doors or drawers). Under the current proposal, A2L charges would be approximately 4 kg (8.82

lbs.) for open and 2.4 kg (5.29 lbs.) for closed equipment. A3 charges would be 494 g for open and 304 g (0.67 lbs.) for

closed equipment.

Unlike the IEC standard, UL 2-89 also allows A2L refrigerants to be used in �eld-erected or remote systems with

charge sizes up to 78 kg (171.96 lbs.). However, using larger amounts of A2L refrigerants in remote systems requires

additional safety measures.

On the application side of the safety standard equation, ASHRAE 15 is also being updated via Addendum L, which

would allow for the expanded use of �ammable refrigerants in commercial refrigeration applications. This update is in

accordance with the proposed equipment design standard in UL/CSA 60335-2-89 and relies on already established

principles set forth in Addenda D and H established for air conditioning applications.

In effect, the proposed ASHRAE 15 update would apply to A2L, A2, and A3 refrigerants used in self-contained

equipment and would allow for the use of A2Ls in �eld-erected systems.

Industry stakeholders are currently working to harmonize the UL/CSA 60335-2-89 proposal with the ASHRAE 15

update. Once approved, it may take several years to become adopted among state and local building codes. In other

words, even when safety standards are �nalized, industry may still have to wait a few years before A2Ls are more

widely adopted.

Proof of Concept: UK Case Study
In Europe, where A2Ls are already approved for use, some retailers have made them the basis of their refrigeration

strategies. ASDA, a food retailer in the U.K., was recently recognized as the �rst retailer to adopt an all-A2L

refrigeration architecture.

ASDA based its new A2L-based refrigeration design standard on existing data from the use of R-290 — even though

A2L �ammability levels are well below those of R-290 (see sidebar).

As of 2019, ASDA had transitioned all its stores from a centralized, HFC-based architecture to a distributed approach

that utilized lower charges of the A2L R-454A. While R-454A does not have the lowest GWP of available A2L

alternatives (239 GWP), it helped ASDA to meet its sustainability goals, comply with the EU’s F-Gas regulatory

requirement, and achieve desired refrigeration performance improvements.

Lowering refrigerant charges and moving to a distributed, remote system design also helped ASDA to achieve one of its

primary safety objectives: to limit the potential for refrigerant leaks. Preventing leaks not only minimizes safety risks

but also ensures that systems are operating at full capacity and ef�ciency.

Their A2L display cases are equipped with a modular leak-detection alarm system integrated into the case controller. If

leaks are detected, the system activates an alarm that triggers a shut-off valve, which stops refrigerant �ow. In addition,

leak thresholds are set at a very low level to limit the potential for A2L ignition.

ASDA’s design standard also included provisions for maximum installation quality, which ensured the proper �tting of

system joints and connections among the remote distributed refrigeration plants and their associated display cases. 
 As part of its transition strategy, ASDA �rst upgraded its older HFC cases with newer A2L-rated versions, laying the

groundwork for when each store would decommission its HFC centralized system and transition to the A2L distributed

refrigeration plants. This strategy serves as a potential example for how U.S. retailers might make a similar refrigerant

transition in their stores.

FIGURE 2: Even though A2Ls have a lower �ame propagation potential and are available in low-GWP options below 150 GWP, they
are still relatively new and considered untested within U.S. food retail applications.

Stay Informed of A2L Developments
As environmental regulations evolve and safety standards are �nalized in the U.S., A2Ls will become another option for

achieving low-GWP refrigeration. However, integration into state and local building codes may take a few years. 

At Emerson, we are already designing equipment that can help OEMs and retailers make the transition to lower-GWP

refrigerants, including A2Ls. We are also actively participating in stakeholder meetings and working groups to help the

industry �nalize these regulatory proposals in hopes of achieving the most viable and sustainable solutions for

commercial refrigeration.

Rajan Rajendran
Rajan Rajendran, global vice president, environmental sustainability, cold chain business, Emerson
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SynRA Synchronous Motor – Nidec Motor Corp.
ST. LOUIS — The demand for highly integrated systems continues to be a trend in building automation, and Nidec Motor

Corp. has responded to that demand by introducing SynRA™, an innovative, patent pending synchronous motor. When

paired with the ID300 Perfectspeed™ integrated drive, the new motor offers high ef�ciencies for HVAC or commercial

pumping equipment with ratings at IE 4 and IE 5.

The plug-and-play installation can connect to building automation and meets commercial building owners’ requirements

for energy savings — offering the lowest lifetime cost of operation. This new technology from Nidec’s U.S.

MOTORS® brand also allows commercial HVAC contractors or building maintenance staff to easily replace the motor

without having to install an entirely new system and controls, saving time and money.

SynRA provides the operating bene�t of a pure synchronous reluctance motor and suitability bene�t from a simple

volts/hz drive. The unique design gives the freedom to replace components individually instead of the entire system,

leading to a lower cost of maintenance. The product’s smart technology results in less wear and tear on blower or pump

systems by matching application demands with variable speed.

The design of the SynRA motor itself is made with ease in mind. The synchronous reluctance rotor with an aluminum

cage design is magnet-free, allowing for easy programming and compatibility with existing variable frequency drives

(VFDs). The SynRA motor is also available already fully integrated with Nidec’s ID300 PerfectSpeed.

Nidec Motor Corp.  
 https://acim.nidec.com/motors/usmotors/products-and-services/ec-motors/synra 

 

LFMMVM1-CEF and LF1170M2-CEF Mixing Valves with PEX F1960
Connections – Watts
NORTH ANDOVER, Mass. — Watts has announced the addition of cold expansion �tting tailpiece connections (PEX

F1960) for the LFMMV and LF1170 mixing valve series. The addition of PEX F1960 union tailpieces allows Watts to

continue to offer a wide range of tailpiece options for these point-of-use and point-of-source thermostatic mixing

valves, which also includes threaded, sweat, PEX, CPVC, press, and push-to-connect options. Connections are available

in ½- and ¾-inch sizes.

Watts 
 www.watts.com

MagnaClean CMX Filter – Adey
WILMINGTON, Del. —Adey introduced its MagnaClean CMX™ range to the North American market in May. 

 This easy-to-service range of �lters not only protects system equipment — heat pumps, boilers, pipework, and

sensors/controls — but also reduces maintenance costs and hours, improves heat transfer, heat output and ef�ciency,

saves energy, lowers utility bills, and reduces carbon emissions.

The MagnaClean CMX range is the latest innovative extension of Adey’s range of �lters, offering a new and unique way

of capturing both magnetic and nonmagnetic debris by combining powerful neodymium magnets with a range of high-

quality, 5-50 micron spun-bonded �lter cartridges, and needle-felt bag �lters.

These cartridge-and-bag �lters also act as passive deaerators, encouraging the release of dissolved air and gases from

the system water, which can then be vented via the automatic air vent that is included with each of the three side-

stream �lters within the range: the MagnaClean CMX Nano™, Midi, and Maxi.

Adey 
 www.adey.com/us/cmx

HCD-130LE and HCD-230LE Industrial Control Dampers – Greenheck
SCHOFIELD, Wis. — Greenheck expanded its line of industrial control dampers with two new models speci�cally

designed for lab exhaust systems.

Models HCD-130LE and HCD-230LE are heavy-duty, �anged-style frame industrial control dampers with fabricated

airfoil blades designed to control air�ow and provide shutoff in lab exhaust systems.

The HCD-130LE has pressure velocity capabilities up to 8.5 in. wg (2.1 kPa) and 4,000 fpm (20.3 m/s). The HCD-

230LE has pressure velocity capabilities up to 15 in. wg (3.7 kPa) and up to 5,000 fpm (25.4 m/s). Available with

parallel- or opposed-blade action, these dampers can also be selected as replacements for existing lab exhaust units or

as a new stand-alone damper in custom lab exhaust units.

Greenheck 
 www.greenheck.com

Nexpand Con�gure-to-Order Cabinet Platform – Legrand
WEST HARTFORD, Conn. — Legrand, a global specialist in electrical and digital building infrastructures, unveiled

Nexpand, its new data center cabinet platform. The new platform is �exible, sturdy, and secure for housing data center

devices. It provides the scalability and future-proof architecture needed to support the rise in digital transitions,

Internet-of-Things (IoT) connectivity, 5G services, edge computing, and arti�cial intelligence (AI) applications.

Over a two-year period, Legrand's research and development efforts — as well as multiple customer input sessions —

have led to design advances, resulting in a unique IT cabinet solution that meets data center demands now and into the

future.

"Legrand's innovations are predicated on delivering solutions to our customers in the most ef�cient manner possible,"

said Saman Berookhim, product manager, Legrand. "The Nexpand cabinet honors this philosophy by offering a single,

con�gure-to-order platform that will enable our customers to easily scale as needed in a robust and con�gurable

manner."

Legrand 
 www.legrand.com

Vaccuperm Dosing Line – Grundfos
BROOKSHIRE, Texas — Grundfos's Vaccuperm dosing line is coming to the U.S. With a total population of around 330

million people in the U.S., states have large populations and require high-quality dosing equipment for potable water. To

help meet this demand, Grundfos Vaccuperm (Chlorine Gas) models VGB-103, VGA-111, and VGA-113 are now

available in the U.S. market.

Vaccuperm dosing systems rise to the challenge by handling, transporting, and storing the chlorine for water

disinfection. Using the vacuum principle allows the system to avoid the risk of a gas leakage. These systems use a

vacuum and dosing regulator, which establish use for drinking water, waste water, and industrial water applications.

"The vaccuperm dosing systems are a perfect solution for large-scale water purifying projects," said Steve Frangione,

regional product manager, Grundfos.

Grundfos 
 www.grundfos.us

C300PM Controller – Honeywell Process Solutions
ORLANDO, Fla. — Honeywell introduced the C300PM, a �exible and cost-effective solution designed to provide a

uni�ed process control platform. The new controller enables seamless technology evolution for customers seeking to

utilize the features of the C300 process controller while retaining a familiar hardware package. 
 In today’s competitive environment, an effective strategy of control technology upgrades can help manufacturers

reduce asset ownership costs, increase production rates, manage risks, extend the life and performance of systems, and

improve responses to changing customer demands.

“The C300PM is intended for industrial operations employing the proven Enhanced High-Performance Process

Manager (EPHM), which integrates the control environment of the legacy TotalPlant™ Solution (TPS) and TDC

2000/3000 systems,” said Pramesh Maheshwari, vice president and general manager, Honeywell Process Solutions,

Lifecycle Support Services. “The C300PM is ideal for customers who have asked for the EHPM to have the same

functionality as the C300 when developing their control migration plans as well as users with a mixture of EHPMs and

C300s who want to unify their controller platform.”

With the C300PM, companies undertaking plant renovations or unit expansions can upgrade their controller installed

base with a solution that provides a common engineering environment and eliminates the need to completely replace

existing hardware.

Honeywell Process Solutions 
 https://process.honeywell.com

PACSystems RSTi-EP CPE200 Programmable Automation Controllers –
Emerson
AUSTIN, Texas — Emerson, a global software, technology, and engineering company, released its PACSystems™ RSTi-

EP CPE 200 programmable automation controllers (PAC). This new family of compact PACs helps original equipment

manufacturers (OEMs) meet customer requirements by minimizing the need for specialized software engineering

talent. CPE 200 controllers will deliver large programmable logic controller (PLC) capability in a small, cost-effective,

IIoT-ready form factor, so machine manufacturers do not need to sacri�ce performance for price.

To stay competitive, today’s OEM machine builders must provide equipment that is ready to support analytics and give

end users a competitive advantage through increased ef�ciency, speed, and quality. However, as builders develop

innovative solutions for material handling, life sciences, and more, they can struggle to program and deliver machine

control systems on time and within budget with the performance, security, and �exible connectivity customers require.

The CPE 200 series solves these problems with security-by-design, open programming, and open communications

built-in to simplify connectivity to external analytics software platforms while reducing cost and complexity for OEMs

and end users.

“Gaining a competitive edge in today’s marketplace means having the �exibility to connect to the wide array of

equipment end users employ as part of their proprietary processes and supporting secure, open connectivity to allow

easy access to on-premises and cloud-hosted analytics platforms,” said Jeff Householder, president of Emerson’s

machine automation solutions business. “The CPE 200 series controllers take advantage of Emerson’s cybersecure-by-

design architecture, common programming capabilities, and IIoT readiness to provide options currently missing in

legacy compact PLCs.”

Emerson 
 www.emerson.com

Table Of

Contents

July 2022

mailto:newproducts@esmagazine.com?Subject=Products%20In%20Focus
https://acim.nidec.com/fr-fr/motors/usmotors/products-and-services/ec-motors/id300-perfectspeed
https://acim.nidec.com/motors/usmotors/
https://acim.nidec.com/motors/usmotors/products-and-services/ec-motors/synra
https://www.watts.com/
http://www.adey.com/us/cmx
https://www.greenheck.com/
https://www.legrand.us/?utm_campaign=dpc-ccb-legrand-nexpand-7012E000001XLnYQAW&utm_medium=pr&utm_content=2022-05-18&utm_ad_term=legrand-introduces-nexpand-1&utm_source=CT
http://www.legrand.com/
https://www.grundfos.com/us
https://process.honeywell.com/
https://www.emerson.com/en-us/automation/control-and-safety-systems/programmable-automation-control-systems/programmable-automation-controllers/compact-controllers
https://www.emerson.com/global


Tomorrow's Environment

Optimum HVAC System
Selection  

ASHRAE’s 2020 HVAC Systems and Equipment Handbook, Chapter 1, may be considered
the cornerstone to producing optimum HVAC system selections.

By Howard McKew, P.E., FASHRAE

SCROLL

ASHRAE’s 2020 HVAC Systems and Equipment Handbook, Chapter 1, may be considered the cornerstone to

producing the optimum HVAC system selection for any building owner. Why’s that? Well, it’s provided design engineers

with a multitude of questions they will need to systematically analyze and solve on behalf of a respective building

owner’s HVAC and process heating/cooling project goals.

The chapter is easy to follow, both for design engineers and building owners and/or owner representatives, beginning

with project goals and design intent, including but not limited to criteria, such as:

Building space pressure;

Minimum air changes;

Redundancy; and

Sustainability and life cycle.

The list shown on page 1.1 of the handbook can easily be expanded for a speci�c project to address current event

topics, such as security and resilience, (refer to Scott Campbell, Ph. D., P.E.’s monthly column in Engineered
Systems magazine). In addition, this chapter raises awareness to additional “soft” goals that focus on owner-speci�c

aspirations, e.g., promoting public image for the building, increasing marketability of leased space, etc.

The next topic in this chapter, equipment and system constraints, aims to raise designers’ awareness, helping them to

not overlook equipment and system challenges, especially when the project is a renovation within an existing building.

[aydinmutlu]/[E+] via Getty Images

I spent my �rst eight years in the consulting business designing HVAC systems to �t within existing buildings. Through

that experience, I quickly realized some building owners and facility managers weren’t good at reading contract

drawings, but they were quick to note that an existing beam was preventing the equipment from being installed, saying

to the designer, “That equipment can’t �t under the beam. Didn’t you see it and measure the depth of this beam versus

the height of the equipment?” Hindsight is always 20/20.

A similar topic follows equipment and system constraints with “Constructability Constraints,” raising questions, such

as, “Does the existing �oor have the structural capabilities to hold the weight of the new piece of HVAC equipment?”

Both “constraint” topics raise awareness to all on the building program team of issues and concerns that must not be

overlooked. Even new buildings can have constraints, e.g., the project is going to take 18 months to build, and the client

needs the building in operation within 14 months. Depending on the situation, solutions can be built into the design and

construction, such as prepurchasing long equipment lead items or phasing the building so certain portions of the facility

will be in operation by the 14-month marker.

When considering a few different HVAC systems for the application based on the above, these systems will have pros

and cons and can be categorized into good-better-best system recommendations to present to the building program

committee when following the process outlined in Chapter 1, “HVAC System Analysis and Selection.”

The discussion centering on “narrowing the choices” in this chapter provides designers analytical scoring methods to

present to clients, which simplify the selection of the optimum HVAC system for the application. This is why it is the

cornerstone of producing the optimum HVAC system selection for any building owner.
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Belimo Americas
33 Turner Rd.

 Danbury, CT 06810

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

 https://www.belimo.us

BACK

CLICK HERE

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

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

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

company's core business.

**Product Categories**

Building Automation Systems (BAS), Actuators

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

Meters, Flow, Water

Valves, 2, 3 & 4 Way

Valves, Balancing

Valves, Ball

Valves, Butter�y, Flanged, Brass or Bronze

Valves, Butter�y, Flanged, Iron

Valves, Butter�y, Flanged, Steel

Valves, Butter�y, Grooved Ends

Valves, Butter�y, Lug

Valves, Flow Control

Valves, Globe, Brass & Bronze

Valves, Globe, Iron Body

Valves, Mixing, Hot & Cold Water

Valves, Mixing, Steam & Water

Valves, Valve Operators

Valves, Zone Control
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KMC Controls
19476 Industrial Dr.

New Paris, IN 46553
 (574) 831-5250

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

CLICK HERE

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

BACK

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

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

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

the company’s core business.

**Product Categories**

Building Automation Systems (BAS), Actuators

Building Automation Systems (BAS), Analog Controllers

Building Automation Systems (BAS), Building Automation Systems

Building Automation Systems (BAS), Digital Controllers

Building Automation Systems (BAS), Drivers

Building Automation Systems (BAS), Ethernet

Building Automation Systems (BAS), Network Diagnostic Equipment

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

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

Building Automation Systems (BAS), Routers

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

Building Automation Systems (BAS), Software

Building Automation Systems (BAS), Thermostats

Building Automation Systems (BAS), Workstations

Building Automation Systems (BAS), Zone Controls

Energy Management Systems

Indoor Air Quality (IAQ), Air Cleaning System

Indoor Air Quality (IAQ), Duct Decontamination, Microbiological

Meters, Air Velocity

Meters, Volume, Air & Gas

Sensors, Electrical

Sensors, Leak

Sensors, Moisture

Sensors, Smoke

Software, Calculating Energy Consumption

Software, Data Acquisition

Software, HVAC/R

Software, Indoor Air Quality

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

Valves, Automatic Control

Valves, Automatic Shutoff with Manual Reset

Valves, Bypass

Valves, Digital

Variable Air Volume (VAV), Units, Variable Air Volume Control, for Air Conditioning
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LG Electronics USA Inc.
4300 N. Point Pkwy., Ste. 200

 Alpharetta, GA 30022
 https://www.lghvac.com

BACK

CLICK HERE

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

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

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

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

**Product Categories**

Air Conditioners, AHUs

Air Conditioners, Duct split

Air Conditioners, Ductless split

Air Conditioners, Heat Pump

Air Conditioners, Portable

Boilers, Waste Heat Recovery

Building Automation Systems (BAS), Building Automation Systems

Building Automation Systems (BAS), Cooling

Building Automation Systems (BAS), Heating

Building Automation Systems (BAS), Software

Building Automation Systems (BAS), Thermostats

Building Automation Systems (BAS), Zone Controls

Ductwork & Related, Anti-Corrosive Duct Coatings
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Thermo-Cycler Industries Inc.
111 Hamilton St. P.O. Box 22

 Union Mills, IN 46382
 (219) 767-2990

 sales@thermocycler.com

https://www.thermocycler.com

BACK

CLICK HERE

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

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

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

200 Mbh to 2000 Mbh.

**Product Categories**

Heat Recovery Units

Heat Recovery Units, Air to Air, Rotary

Heat Recovery Units, Ventilators

Heaters, Indirect-Fired

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

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

Ventilation/ Ventilators, Energy Recovery Ventilators

Ventilation/ Ventilators, Heat Recovery

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