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Editor's Note

By Herb Woerpel

179D Makes Dollars and
Sense for Your Firm

The Commercial Buildings Energy Ef�ciency Tax Deduction is now permanent and ready to
save you — and your clients — money.

SCROLL

While tax season for the year 2021 is of�cially in the rear-view (amen!), it’s never too early to get started on saving

money on next year’s taxes.

Thus, let’s focus our attention on something you (and your clients) may not be utilizing but should be: 179D. The

Commercial Buildings Energy Ef�ciency Tax Deduction — identi�ed simply as 179D, the Energy Policy Act of 2005, or

EPAct 179D — enables building owners to claim a tax deduction for installing qualifying systems in buildings.

Essentially, the deduction is an energy-related incentive, rewarding taxpayers for making their buildings more energy

ef�cient or implementing alternative energy sources.

The incentivized areas include lighting, HVAC, and the building envelope. The amount that can be deducted depends on

the breadth of the project's ef�ciency improvements. The more energy ef�cient the project is, the greater the amount.

Both new construction and retro�t projects completed since 2006 are eligible for the incentive. For work completed on

government buildings, the deduction is earmarked speci�cally for the project's designer.

Approximately two years ago, legislation was passed making 179D permanent. When that occurred, a clause was

created that increased the incentive based upon the level of in�ation. Currently, the maximum deducation is valued at

$1.82 per square foot. That amount is likely to increase in 2022 to as much as $2 per square foot or more.

Commercial assets depreciate over time. The 179D incentive separates that depreciation. It allows a property's 39-year

schedule fully deductible in year one. Rather than gaining 1/39th of an incentive each year, stakeholders can obtain the

entire amount upfront.

Image courtesy of Energy Tax Savers

What Areas Are Included?
Projects are rewarded based on the “affected square footage.” For example, a roof replacement would impact the entire

square footage, as would a chiller upgrade, thus, these projects would be eligible for the entire square footage of the

facility, so long as speci�c parameters are met.

Also of interest, stakeholders may bene�t on previously installed systems. For example, let's imagine your �rm (or a

client) was working on a building built in 2005 that utilized ground-source heat pumps with an insulation R value of 100

in the walls and roof. Last year,  LEDs were added throughout the building. This is great in theory, though the LEDs

aren’t really going to provide a great deal of energy savings, as the building is already bene�ting from the heat pumps

and insulation. Even though the LEDs aren't doing the heavy lifting, the project may still be eligible for the full $1.82 per

square foot.

What Metrics Are Used?
Regardless of the state of the facility, to achieve the full value of the incentive, an energy reduction of 50% compared to

the applicable year of ASHRAE Standard 90.1 must be achieved. For projects completed in 2006-2015, ASHRAE

Standard 2001 is the metric that is used. For projects completed in 2016-2020, ASHRAE Standard 2007 is used. For

projects completed in 2022 and beyond, ASHRAE Standard 2007 will be utilized until the Secretary of Energy af�rms

ASHRAE Standards 90.1 2016/2019.

Some buildings are lighting-driven and others are HVAC-driven. For lighting, the prescriptive method is based on watts

per square foot with a maximum bene�t of 61 cents per square foot. The improvement must be between 25%-40%

better than the ASHRAE standard. The lighting requirements are quite relaxed in ASHRAE 2007 when compared to the

updated standards, so pay attention to which version applies to your project.

When using the modeling or whole-building method, which is necessary to achieve the $1.22 and $1.82 per square foot

deductions, an energy model must be performed. The overall building energy usage must be a certain percentage better

than that of the referenced ASHRAE standard, which, for the full $1.82 per square foot is 50%.

Seal the Deal
When you stack each dollar of cost savings an ef�ciency project affords — from the energy savings itself to a variety of

utility rebates to a potential $1.82 per square foot tax incentive — it all adds up. Use your �rm's reputation to get clients

to the table and then utilize this layered cost-savings approach to help justify the project.

Editor’s Note: I am not a tax expert. Jacob Goldman, LEED AP, vice president of Energy Tax Savers, is. The majority of the

information disseminated here was provided during a presentation he gave at AEE East. For more information, or if you

have any questions regarding 179D, connect with him on LinkedIn.

Herb Woerpel
Herb Woerpel is editor-in-chief of Engineered Systems. Contact him at
woerpelh@bnpmedia.com.
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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, Michael Driedger, CEO, Airsset, discusses how COVID-19 has spawned the digital era of

IAQ, the data that matters most, and much more. 

Engineered Systems: What data are facility managers truly seeking in this digital era? What matters most?

Driedger: The universal �ve are dry bulb temperature, relative humidity, CO2, VOCs, and PM2.5. That’s what RESET

puts as its minimum for an IAQ sensor. However, we see lots of sensors now including formaldehyde and PM10 on

them. In residential instances, you might also want radon sensors built into a device. At Airsset, we see warehouses very

interested in NO2 sensors near the loading docks and welding facilities interested in �ner particulates, like PM1.

So, the answer to this really depends on the facility being managed as to what matters most. It’s the reason we needed

to be hardware agnostic, because each hardware provider is trying to meet a different market need. As the software

platform on top, we can meet the needs of almost any facility manager but also the teams that support them in keeping

things running at optimal levels.

Engineered Systems: One tool rising to the forefront in this digital era of IAQ is demand control ventilation (DCV). For

the small population out there that isn’t aware of DCV, can you give us a brief synopsis?

Driedger: DCV has been around since the mid-1970s. The simple concept is that it uses a CO2 sensor to determine

how many people are in a space (since people breathe out CO2 at a very predictable rate). The HVAC system can then

respond by heating up or cooling down outside air to make sure that the people in the space aren’t feeling stuffy air

without constantly heating or cooling outside air.

Before that, the easiest way to have decent CO2 levels was to just do a constant volume system of outdoor air, which is

super expensive since you are constantly heating or cooling outside air. It was actually conceived as a way to save

energy whilst still keeping indoor levels from getting stuffy.  
 

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, Barbara McCrary, president, HHB Engineers P.C, shares her career story in this 20 to Watch:

Women in HVAC contest winner interview. 

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

CampusEnergy 2022: American
Universities Tackle Climate Change
Energy leaders from universities across the U.S. de�ne their schools’

efforts to mitigate climate change during the International District

Energy Association’s (IDEA’s) CampusEnergy 2022, Feb. 15-18 in

Boston.

See the video on Engineered Systems’ website.

Commercial Comfort Products of the Year
Engineered Systems' Commercial Comfort Products of the Year Awards contest (CCP) was established to honor

excellence in HVACR product design. The prestigious awards program showcases the most innovative products across

eight categories: Commercial Controls/BAS/BIM, Cooling Towers/Chillers, Heating/Boilers, IAQ & Ventilation,

Motors/Drives, Pumps/Flow Controls, Rooftop Units, and VRV/VRF.

Consumer features on many products are easily recognized and glamorized, but what about the time, effort, and

expense that goes into creating a product that is actually preferred by those in the �eld? Engineered Systems’ staff is

proud to disseminate these awards on inventive products that are designed with HVAC engineers in mind. The deadline

for entries is May 11.

Enter your product by clicking here.
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Back 2 Basics

New Gas-Fired Chiller with Emergency
Generator for Data Center Using

Construction Management Project Delivery
The chilled water pipe distribution: Schedule 40 black iron steel with 1-inch �berglass insulation with
vapor barrier and additional outdoor weather protecting canvass covering of pipe, valves, and �ttings

SCROLL

Project Delivery Method: Construction management @ risk (CM) with guaranteed maximum price (GMP)

Project Type: New construction and infrastructure (central cooling)

Owner Team: Data center owner, owner representative (consultant), project manager of capital projects and facility

manager

Project Delivery Team: CM project manager; mechanical-electrical coordinator; and HVAC, plumbing, electrical,

structural, and security consultants

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

automation system (BAS) subcontractor; third-party commissioning consultant (CxC);, and third-party testing,

adjusting, and balancing (TAB) Technician

Application 2019 ASHRAE Handbook: Chapter 20, “Data Centers and Telecommunication Facilities”

HVAC Systems and Equipment 2020 ASHRAE Handbook: Chapter 3, “Central Cooling and Heating Plants,” and

Chapter 43, “Liquid-Chilling Systems”

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

Equipment; and Construction Management Association of America (CMAA)

Other References: ASHRAE Fundamentals of Design and Control of Central Chilled-Water Plants; ASHRAE Standard

202 (Commissioning Process for Buildings and Systems); ASHRAE Standard Practice for Inspection and Maintenance

of Commercial Building HVAC Systems; and ASHRAE Guideline 22, Instrumentation for Monitoring Central Chilled-

Water Plant Ef�ciency.

DESIGN INTENT DOCUMENT (DID)

Utility Availabilities: Existing natural gas service, electrical service, central chilled water plant, and BAS system

Chilled Water Pipe Distribution: Schedule 40 black iron steel with 1-inch �berglass insulation with vapor barrier

and additional outdoor weather protecting canvass covering of pipe, valves, and �ttings

Pumps: Existing end-suction with an additional standby pump each with their own variable speed drive (VSD) drive

BASIS OF DESIGN (BofD) DOCUMENT
The HVAC BofD criteria shall be in sync with the project delivery method and owner’s project requirements.

The utility shall consist of existing electrical 480-V power and natural gas service to serve the new gas-�red, 100-

ton, standby liquid chiller and associated air-cooled condenser with a new 50-kW emergency generator to serve

the new chiller installation. All new equipment shall be located outdoors adjacent to the existing chiller room and

electrical room. Equipment shall be located on a 20-by-20-foot concrete pad. Chilled water pumps shall be existing

VSD end-suction pump and standby pump connected inside the existing chiller room to the new outdoor standby

plant.

Standby Mode of Operation: The data center’s four chilled water-cooled, 25-ton computer room air conditioning

(CRAC) units and their central chiller plant shall be backed up by a new standby chiller and emergency electrical

power installation to provide emergency cooling should the existing, single chiller and/or associated cooling tower

fail or are required to be shut down for central plant maintenance.

Standby Chiller Installation: Existing chilled water valve with associated two-position diverting valves shall isolate

the exiting central plant and open �ow to the new standby chiller for chilled water supply to the data central CRAC

units. The new chiller self-contained automatic controls shall be interfaced with the existing BAS system. Existing

controls shall also include an interface with the building security system and electrical power distribution.

The existing chilled water supply pump with variable �ow to the four CRAC unit chilled water coils shall continue

to operate in standby mode of operation with the new emergency generator operating to provide electrical power

to the gas-�red chiller.

The new pipe distribution shall be insulated and installed to serve the outdoor chiller and generator in their

weather-tight enclosures. Propylene glycol antifreeze solution shall be added to the chilled water system to protect

the outdoor piping installation.

This optimum HVAC system selection and the project’s design intent is based on the analytical processed outlined

in ASHRAE Handbook 2020, Chapter 1, “HVAC System Analysis and Selection” and includes the following:

Owner’s project requirements (OPR), building program goals, and additional goals

The �nalized system selection shall be a remote outdoor central chiller plant and electrical generator to

provide standby cooling and power to serve an existing data center

Automatic controls shall include new system automatic controls interfaced with the existing BAS controls,

equipment furnished controls, BACnet interface, internet interface, and populating new equipment data into

the existing computerized maintenance management software (CMMS) system from in-house operation and

maintenance (O&M) staff

Program & Project Goals:

Functional Goals: (refer to Chapter 1, 2020 Handbook)

Budget Goals: First cost and operating cost

Timeline Goal(s): Installation due date and pre-purchased equipment date

Management Goals: Data center management, in-house mechanical and electrical services, service contracts

for new equipment, and capital projects management

Conceptual/Schematic Phase General Notes:

The HVAC design engineer shall provide system �ow diagrams with the three documents (OPR, DID, and

BofD) along with ATC sequences of operation that is integrated with the existing BAS control system and

electrical one-line diagram.

The HVAC design engineer shall include an electrical data sheet to coordinate with the electrical design

engineer, a plumbing data sheet to coordinate with the plumbing design engineer, and equipment and

distribution weights to coordinate with the structural design engineer and security consultant.

Photo by CDC on Unsplash

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:

Owner Team:

Project Delivery Team:

HVAC Project Team:

Application 2019 ASHRAE Handbook

Systems and Equipment 2020 ASHRAE Handbook

Project Type:

References:

DESIGN INTENT DOCUMENT (DID)
The HVAC system selection and design intent is based on the processed outlined in ASHRAE
Handbook 2020, Chapter 1, “HVAC System Analysis and Selection” and includes the following:

Program & Project Goals:

BASIS OF DESIGN (BofD) DOCUMENT
The HVAC Design Criteria shall be in sync with the project delivery method and the owner’s project
requirements.

Design-Build (D-B)

Integrated Project Delivery (IPD)

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

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

Data Center Owner

Owner Internal Owner Representative

Owner Representative (consultant)

Project Manager of Capital Projects

Facility Manager (outsource staff)

CM Project Manager

D-B-B Project Manager

Mechanical-Electrical Coordinator

HVAC, Plumbing, Electrical, Structural, and Security Consultants

HVAC Project Manager

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

Third-Party Commissioning Consultant (CxC)

Third-Party Testing, Adjusting & Balancing (TAB) Technician

Retail Facilities, Chapter 2

Commercial & Public Buildings, Chapter 3

Data Centers and Telecommunication Facilities, Chapter 20

Power Plants, Chapter 28

HVAC System Analysis and Selection, Chapter 1

Central Cooling and Heating Plants, Chapter 3

Air-to-Air Energy Recovery Equipment, Chapter 26

Liquid-Chilling Systems, Chapter 43

Cooling Towers, Chapter 40

New Construction

Addition

Infrastructure (central heating)

2017 ASHRAE Handbook – Fundamentals

2019 ASHRAE Handbook – HVAC Applications

2020 ASHRAE Handbook – HVAC Systems and Equipment

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

ASHRAE Standard 202 (Commissioning Process for Buildings and Systems)

CMAA (Construction Management Association of America)

Owner’s project requirements (OPR), building program goals, and additional goals

System constraints and constructability constraints

The �nalized system selection shall be a remote outdoor central chiller plant and electrical generator to provide

standby cooling and power to serve an existing data center

Specialized systems shall include general exhaust, data center exhaust, and chiller plant ventilation

Automatic controls shall include new system automatic controls interfaced with the existing BAS controls,

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

existing computerized maintenance management software (CMMS) system from in-house operation and

maintenance (O&M) staff

Functional Goals: (refer to Chapter 1, 2020 Handbook)

 Budget Goals: First cost and operating cost

Timeline Goal(s): Occupancy due date, pre-purchased equipment date, and phased construction date

Other goals: environmental and net-zero energy

Utility Availabilities: Existing natural gas service, electrical service, central chilled water plant, and BAS system

Chilled water pipe distribution: Schedule 40 black iron steel with 1-inch �berglass insulation with a vapor barrier

and additional outdoor weather protecting canvas covering of pipe, valves, and �ttings

The Design Criteria shall be based on ASHRAE 90.1 and State Energy Code compliance for outdoor air

temperature compliance.

Standby mode of operation: The data center’s four chilled water-cooled, 25-ton computer room air conditioning

(CRAC) units and their central chiller plant shall be backed up by a new standby chiller and emergency electrical

power installation to provide emergency cooling, should the existing, single chiller and/or associated cooling tower

fail or are required to be shut down for central plant maintenance.

Standby chiller installation: Existing chilled water valve with associated two-position diverting valves shall isolate

the exiting central plant and open �ow to the new standby chiller for chilled water supply to the data central CRAC

units. The new chiller self-contained automatic controls shall be interfaced with the existing BAS system. Existing

controls shall also include an interface with the building security system and electrical power distribution.

The pipe distribution shall be installed underground to the data center’s outdoor equipment and connect to new

individual and standby pumps each with VFDs.

Conceptual/schematic phase general notes: The HVAC design engineer shall include an electrical data sheet to

coordinate with the electrical design engineer, a plumbing data sheet to coordinate with the plumbing design

engineer, and equipment and distribution weights to coordinate with the structural design engineer and security

consultant.

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

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:
Data Center Owner

Owner Internal Owner Representative

Owner Representative (consultant)

Project Manager of Capital Projects

Facility Manager (outsource staff)

Project Delivery Team:
CM Project Manager

D-B-B Project Manager

Mechanical-Electrical Coordinator

HVAC, Plumbing, Electrical, Structural, and Security Consultants

HVAC Project Team:
HVAC Project Manager

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

Third-Party Commissioning Consultant (CxC)

Third-Party Testing, Adjusting & Balancing (TAB) Technician

Application 2019 ASHRAE Handbook
Retail Facilities, Chapter 2

Commercial & Public Buildings, Chapter 3

Data Centers and Telecommunication Facilities, Chapter 20

Power Plants, Chapter 28

Systems and Equipment 2020 ASHRAE Handbook
HVAC System Analysis and Selection, Chapter 1

Central Cooling and Heating Plants, Chapter 3

Air-to-Air Energy Recovery Equipment, Chapter 26

Liquid-Chilling Systems, Chapter 43

Cooling Towers, Chapter 40

Project Type:
New Construction

Addition

Infrastructure (central heating)

References:
2017 ASHRAE Handbook – Fundamentals

2019 ASHRAE Handbook – HVAC Applications

2020 ASHRAE Handbook – HVAC Systems and Equipment

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

ASHRAE Standard 202 (Commissioning Process for Buildings and Systems)

CMAA (Construction Management Association of America)

DESIGN INTENT DOCUMENT (DID)
The HVAC system selection and design intent is based on the processed outlined in ASHRAE
Handbook 2020, Chapter 1, “HVAC System Analysis and Selection” and includes the following:

Owner’s project requirements (OPR), building program goals, and additional goals

System constraints and constructability constraints

The �nalized system selection shall be a remote outdoor central chiller plant and electrical generator to provide

standby cooling and power to serve an existing data center

Specialized systems shall include general exhaust, data center exhaust, and chiller plant ventilation

Automatic controls shall include new system automatic controls interfaced with the existing BAS controls,

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

existing computerized maintenance management software (CMMS) system from in-house operation and

maintenance (O&M) staff

Program & Project Goals:
Functional Goals: (refer to Chapter 1, 2020 Handbook)

Budget Goals: First cost and operating cost

Timeline Goal(s): Occupancy due date, pre-purchased equipment date, and phased construction date

Other goals: environmental and net-zero energy

Utility Availabilities: Existing natural gas service, electrical service, central chilled water plant, and BAS system

Chilled water pipe distribution: Schedule 40 black iron steel with 1-inch �berglass insulation with a vapor barrier

and additional outdoor weather protecting canvas covering of pipe, valves, and �ttings

BASIS OF DESIGN (BofD) DOCUMENT
The HVAC Design Criteria shall be in sync with the project delivery method and the owner’s project
requirements.

The Design Criteria shall be based on ASHRAE 90.1 and State Energy Code compliance for outdoor air

temperature compliance.

Standby mode of operation: The data center’s four chilled water-cooled, 25-ton computer room air conditioning

(CRAC) units and their central chiller plant shall be backed up by a new standby chiller and emergency electrical

power installation to provide emergency cooling, should the existing, single chiller and/or associated cooling tower

fail or are required to be shut down for central plant maintenance.

Standby chiller installation: Existing chilled water valve with associated two-position diverting valves shall isolate

the exiting central plant and open �ow to the new standby chiller for chilled water supply to the data central CRAC

units. The new chiller self-contained automatic controls shall be interfaced with the existing BAS system. Existing

controls shall also include an interface with the building security system and electrical power distribution.

The pipe distribution shall be installed underground to the data center’s outdoor equipment and connect to new

individual and standby pumps each with VFDs.

2

Conceptual/schematic phase general notes: The HVAC design engineer shall include an electrical data sheet to

coordinate with the electrical design engineer, a plumbing data sheet to coordinate with the plumbing design

engineer, and equipment and distribution weights to coordinate with the structural design engineer and security

consultant.
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Case In Point

Commercial Real Estate Firm
Implements Honeywell Forge’s

SaaS Solution

SCROLL

Honeywell Forge is a purpose-built SaaS solution on a native edge-to-cloud, data-driven
architecture designed to accelerate digital transformation of operations.

FIGURE 1: Honeywell’s new global corporate headquarters.
 Image courtesy of Honeywell

Lincoln Harris, a full-service commercial real estate �rm in North Carolina, implemented Honeywell Forge enterprise

performance management software-as-a-service (Saas) to drive digital transformation.

Lincoln Harris �rst implemented Honeywell Forge at the SIX50 building at Legacy Union in Charlotte, North Carolina.

Another Charlotte site developed and managed by the company at Legacy Union includes Honeywell’s new global

corporate headquarters at 855 South Mint Street. Lincoln Harris uses Honeywell Forge Predictive Maintenance at the

sites to reduce operating costs and improve building resilience by analyzing and optimizing systems maintenance. The

solution recommends early and proactive actions based on live and historical data to avoid costly, unnecessary changes

and reduce unplanned, reactive work on the building systems. Proactive actions can help reduce energy usage from

unnecessary maintenance visits, improving the overall environmental impact of the building.

“As a premium provider in real estate development and building management, we look to provide value-added services

that optimize operating costs and enable our customers to thrive in their workplace,” said Patrick Stark, vice president

of sustainability at Lincoln Harris. “Honeywell Forge helps us to improve the occupant experience by better addressing

maintenance issues while reducing costs and becoming more sustainable.”

With a broad real estate portfolio stretching across multiple cities, Lincoln Harris can use Honeywell Forge as a scalable

solution to pull thousands of building maintenance data points across multiple properties proactively into one

dashboard and receive real-time analysis of building performance. Honeywell Forge Predictive Maintenance uses a

proactive maintenance process of curated recommendations to improve how its assets are maintained.

“Lincoln Harris has embraced digital transformation and sees the value of having a system of record for each building to

meet its operational ef�ciency and sustainability targets while growing its real estate portfolio,” said Usman Shuja, vice

president and general manager of connected buildings for Honeywell. “Insights from Honeywell Forge continue to help

Lincoln Harris better manage its buildings while enabling the company to deliver a quality occupant experience, help

lower operational costs, and address maintenance problems before they become costly issues.”
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Commissioning

Top 10 Elements of
Commissioning — No. 7: Systems

Documentation
Systems documentation is critical, because each building’s systems are unique and designed by different engineers for

different purposes in different climates in different architectural enclosures in different code jurisdictions.

SCROLL

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

Last month, I wrote that No. 8 in my top 10 elements of commissioning is training of future building operators. This

month, No. 7 is systems documentation. These are both critical elements that can be combined to enhance the long-

term sustainability of a commissioned system’s performance and ef�ciency. Systems documentation is ahead of training

in my list, because if you had to choose between one or the other, systems documentation would be my

recommendation.

Systems documentation should be everything a building owner/operator needs to know about the building systems, not

just the operations and maintenance (O&M) manuals for individual pieces of equipment. Although O&M manuals are an

important part of the systems documentation, they are not a key focus of this column because they are not particularly

challenging to collect and compile. Equipment O&M manuals are an industry-standard deliverable for design and

construction projects that most installation contractors will produce when requested by the building owner.

Systems documentation is critical, because each building’s systems are unique and designed by different engineers for

different purposes in different climates in different architectural enclosures in different code jurisdictions. Even

prototype buildings for retail and restaurant chains are different from each other, as those chains need to adapt for

each locale and continuously improve over time.

Therefore, it is best to assume new building operators will never have worked with systems exactly like those being

turned over to them at the end of a design and construction project. Without systems documentation explaining

otherwise, most building operators will look at the hardware and make assumptions about how the systems are

intended to work based on whatever past experiences they’ve had with things that appear similar. They will never be

100% correct, and any misunderstandings could be the beginning of the degradation of the commissioned systems’

performance at project closeout.

Systems documentation should include, at a minimum:

1. As-built design drawings, including �oor plans, system �ow diagrams, and system riser diagrams.

2. As-built control diagrams, including system schematics, showing all devices and sensor points.

3. As-built control points lists and panel wiring diagrams.

4. As-programmed sequences of operation.

5. Narrative explanation of manual interventions the building operators need to make under certain normal or

emergency conditions.

6. Narrative explanation of inter-system interfaces not clearly addressed in the as-built control documents.

7. Manufacturers’ O&M manuals for the individual piece of equipment (fans, pumps, boiler, chillers, etc.) and controls

devices (controllers, dampers, valves, sensors, etc.).

FIGURE 1. Systems documentation should be everything a building owner/operator needs to know about the building systems, not just the
operations and maintenance (O&M) manuals for individual pieces of equipment. 

 Image courtesy of Unsplash

I like to see these organized, to the extent practical, by system, with each system consisting of multiple pieces of

equipment. For example, a central heating hot water system could have boilers, pumps, heat exchangers, and the

controls for those components to work together to provide hot water to the building.

For new building operators, systems con�guration and performance expectations are the most important things to learn

at building turnover, and the systems documentation can make that easy by putting everything an operator needs to

know about each system in a single place. Most facility operators can �gure out how to repair an individual piece of

equipment (or when to call in a service contractor), even if it’s �nding the manufacturer’s O&M manuals online;

however, it’s too much to ask building operators to �gure out the system design intent and optimization strategies on

their own.

Although both have value, excellent systems documentation is a more valuable commissioning project deliverable than a

commissioning report (if a building owner needs to choose between one or the other). It can be compiled by the

commissioning professional with input from the design and construction team, as most of the contents are deliverables

the project team typically owes the owner anyway. Systems documentation should be organized as a package for use in

training at the end of construction, for new building operator onboarding in the future, and as a resource for all

operators as they evaluate and troubleshoot the systems day in and day out.

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

Passively Improving IAQ
Using Building Materials

SCROLL

Improving the temperature and humidity performance of a building passively can be
accomplished by exposing structures with micropores to indoor air.

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

The COVID-19 pandemic brought to the forefront the need to decrease indoor respiratory disease transmission. The

question we are left with is, how do we manage IAQ to support human health without abandoning existing energy

ef�ciency goals?

To date, the engineering focus on decreasing the concentration of airborne viruses has been to increase ventilation

rates and improve �ltration with the option of adding air-cleaning strategies, such as germicidal ultraviolet light. While

these steps can decrease the number of infectious aerosols in occupants’ breathing zones, they can also result in

signi�cantly increased energy consumption. Furthermore, these interventions do nothing to support the defenses of

occupants to infectious viruses. The only way to improve our defenses is to support the natural human respiratory

immune system. We now know, thanks to research in immunology, epidemiology, and infectious disease, that

maintaining midrange indoor air hydration, or relative humidity (RH), between 40%-60% dramatically improves our

respiratory immunity.

The goals of pandemic and post-pandemic IAQ management now have a threefold job:

1. Reducing the risk of exposure to airborne viruses;

2. Supporting the immune system of occupants; and

3. Continuing to achieve energy ef�ciency goals. One way to achieve this is through a holistic and passive approach to

optimizing indoor temperatures and RH, known as hygrothermal performance. Using architectural materials that

passively adsorb and release water vapor from microscopic pores, walls made of vapor permeable and hygroscopic

materials, sometimes called “breathing walls,” can signi�cantly enhance IAQ.

Author’s note, “breathing” does not refer to air�ow per se, but to adsorbed
and desorbed water vapor and other gases released in a time frame that

contributes to regulating the room climate and IAQ.

Figure courtesy of Building4Health Inc.

Buildings with good hygrothermal performance modulate swings in heat loss or heat gain, decreasing energy use by

mechanical systems that would otherwise be on to dampen increases. Improving temperature and humidity

performance of a building passively can be accomplished by exposing structures with micropores to indoor air. The

unique porous structure of hygrothermal materials allows adsorption and the release of water vapor during RH

�uctuations, thus adjusting the indoor humidity and managing indoor latent heat loads. For example, when humidity

starts to rise, the porous material adsorbs moisture according to the pore size and surface area of the material.

Conversely, when humidity decreases below the desorption set point, adsorbed water molecules are released and

maintain midrange indoor humidity.

If a material can quickly adsorb moisture from the air, this material will maintain the RH at its surface at a lower, more

stable level while also moderating short-term interior air humidity variations.

The water vapor capacity and the rate of adsorption-desorption are determined by the pore size and surface functional

groups of the material. According to the Kelvin capillary condensation equation, water vapor has reversible adsorption-

desorption performance when the material pore size ranges from 2-20 nm. Results from material studies, beyond the

scope of this column, show that humidity control performance can be modulated by the addition of hydrophilic groups,

such as -OH, -CHO, -COOH, and -NH2 into the material.

While using hygroscopic materials to control indoor temperatures and humidity is not a new strategy, it is often

neglected in modern buildings. Untreated wood, concrete, stone, and brick are often found in vernacular architecture

and, recently, in deliberately passive designs. Using building materials as water vapor storage sites would modulate

wide RH �uctuations, avoiding unhealthy IAQ from low RH (less than 40%) or liquid condensation from high RH

(greater than 60%). When added to controlled ventilation, �ltration, and humidi�cation, good IAQ can be achieved with

a much-decreased energy cost.

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

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

The United Kingdom’s
National Resilience

Strategy
There was wide consensus amongst the respondents to the call for evidence

that standards and regulations can help to improve resilience.

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

SCROLL

My most recent columns have provided speci�c details from the LEED program pilot resilience credits. These credits

are for single buildings and are to be implemented as part of the design process. But, what about the bigger picture of

societal resilience and how that ties into the decisions that must be made for individual buildings? The U.K. is in the

process of �nalizing a new national resilience strategy that was intended to be published in March 2022. The U.K.

government is attempting to develop a strategy that not only identi�es what the national government should do but

de�nes local and broader guidelines for building designers and/or owners, as well as the general public.

The process of developing the national resilience strategy started with a “Call for Evidence,” where the government

solicited input from the public regarding the direction and priorities for this new strategy. In addition to laying out the

issues, responses to speci�c questions were requested. These questions were divided into six broad categories: risk and

resilience, responsibilities and accountability, partnerships, community, investment, and resilience in an interconnected

world. In addition, two questions considered the plan’s overall vision and principles. The results of the call for evidence

are summarized in a publicly available report. Although the complete documents should be of interest to everyone, and

reading the full reports is highly recommended, this column will focus on a few items that relate more directly to the

design community.

The risk and resilience questions focused on the national government’s role in quantifying risk. The responses identi�ed

better risk assessment and communication as top priorities. This aligns very well with the design of buildings and

building systems for enhanced resilience. The more accurate the risk assessments for various hazards, the better the

desired response to those hazards can be designed and implemented. Communicating the risks in a clear, consistent,

and transparent method also assists designers. Too often, �nding and interpreting information about hazards beyond

the code-required level is more dif�cult than it needs to be. An excellent example of this is predicting temperature

increases. As discussed in an earlier column, design data are based on historical records with no projection into the

future. There are multiple sources for future temperature at various locations, but they are contradictory, and it is

problematic for a designer to choose which one is best suited for their application.

The section on partnerships is of particular interest. As various government authorities, public interest, and private

groups work together on de�ning resilience goals, and working toward those goals, will have a great impact on whether

or not the desired enhanced resilience is achieved. The descriptions and questions address areas, such as de�ning what

is critical national infrastructure, and are further expanded to include essential industries, sensitive technology, and

supply chain issues. There was wide consensus amongst the respondents to the call for evidence that standards and

regulations can help to improve resilience. The thought is that standardization can assist in two ways: providing

guidance and improving response after an event, since the parts will have been designed to work together.  

Photo courtesy of Fas Khan on Unsplash

The section on investment is obviously of great importance, since government spending can strongly in�uence not only

government response but the activities of the private sector through the setting of priorities, matching funds, etc. The

call for evidence discusses determining where in the risk cycle further investments should be allocated. In addition to

discussing prevention, emphasis is placed on developing adaptive response capabilities. That is, investing in projects

that can respond to multiple hazards. Although the summary of the call for evidence responses does not address

investment directly, other sources suggest greater emphasis is being placed on preparation rather than prevention.

Both are needed, and the exact mix will depend on the hazards involved, the scope of the project (community versus

individual building), and the need for a particular asset after an event.

In my previous columns, the need for both prevention (the design of systems to resist extreme events) and preparation

(plans for continued operation and/or recovery) have been detailed. It is up to the building owner, with guidance from

the design team and following any community-developed requirements, to determine where to invest his or her time

and money to obtain enhanced resilience. The new U.K. national resilience strategy shows that governments are taking

a holistic approach to the problem, considering the needs of the community as a whole as well as the private sector. The

identi�cation of risk evaluation and the need for standards and guidelines is a positive development. Both can lead to a

more realistic determination of the costs and bene�ts of any particular resilience effort, and, in the long run, provide

useful information for designers. 

https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/1001404/Resilience_Strategy_-_Call_for_Evidence.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/1042570/resilience-strategy-cfe-response.pdf
https://www.esmagazine.com/authors/2656-scott-campbell-ph-d-p-e
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Building Automation

Creating E�cient Buildings
Is Truly a Team E�ort

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

SCROLL

The data a building automation system generates is
tremendous and can be overwhelming.

Embracing your coworkers’ knowledge and experience in each of their respective roles allows a company to thrive.

Rapidly changing supply chains, the constant push for more secure networks, and evolving energy ef�ciency-related

infrastructure requirements demand building professionals become solutions experts, not just workers getting paid to

do a job. Proactive is better than reactive, and it’s wise to never forget we are being trusted to be the experts.

One service call can lead to opportunities across the entire organization. Many times, a call starts as a simple, “I’m too

hot,” or “I’m too cold.” The importance of having a friendly and knowledgeable person answering that call is imperative.

While this person does not have to be a diagnosis expert, their ability to funnel that call to the appropriate person, along

with having an understanding of the problem, is extremely worthwhile. The person answering the phone typically

becomes the voice of the company, and how they handle that initial call can set up the rest of the team to be ef�cient

and successful.

When you operate with a team mindset, these service calls become of�ce conversations by the afternoon and may then

lead to opportunities. Why? Because the rest of the team wants to solve problems. For example, the call might be a

simple variable air volume (VAV) damper repair. Now imagine if you let curiosity lead you to a bigger solution. Start by

asking, “If one damper is wrong, how many more have a similar issue?” The service tech might mention, “Even after I

�xed it, I still seemed to not be getting enough air in the space.” Before the end of the day, a sales manager or service

manager might reach out and ask the customer for permission to explore further with the analytics team, and now the

building blocks are in place to being the journey to building ef�ciency.

We would suggest that especially in the new operating environment, where remote work is the new normal, the ability

to monitor and control a building’s HVAC and lighting systems is even more paramount. Building ef�ciency is not a one-

time event; it’s a journey and a process. This process must be repeated over and over again with improvements and

setbacks. How do you get there, and what might this process look like?

As we’ve described, it can start with a simple service call. The building engineer or the technician in the �eld will be the

�rst to touch the controls and observe the operations. Observation is a foolproof method to discovering how a building

is programmed and operating. These individuals can begin to learn when the systems are enabled and how they respond

to space temperature or outside temperature. They are a treasure trove of knowledge when it comes to understanding

the performance of the system. And, yet, they still can’t see everything going on in the building at one time. It’s dif�cult

to sort through dozens, or hundreds, of equipment screens to troubleshoot for improvements.

Images courtesy of CMS Controls

The data a building automation system (BAS) generates is tremendous and can be overwhelming. To be able to digest

this information and use it to compare against past performance or even expected performance, a tool is necessary to

sort it and present it in a useful format. Analytics are becoming more mainstream as a means to continuously

commission a facility and look for faults or for areas of improvement. Keeping the building operating at peak ef�ciency

with equipment that is aging everyday takes vigilance, and using an analytics software is a great tool.

Analytics software allows engineers to aggregate information and ef�ciently process large amounts of time series data.

Trending, graphing, and comparing might instantly come to mind as features built into most automation systems, but

proper analytics software will take into account things engineers may take for granted.

For example, time series data needs to be uniform to allow us to run functions and calculations to compare equipment.

When working with thousands of points with different time stamps, tools are needed to shift these windows of time.

When comparing a piece of equipment with 5 minute history intervals to a piece with 15 min intervals over a period of

24 hours, an engineer will have one piece of equipment with 96 timestamps and another with 288. Now, what if the

engineer wants to totalize consumption every 10 minutes? Tools with the ability to interpolate timestamps and

seamlessly align the time windows are what makes analytics software unique from a BAS. Analytics software will also

have tools and features to evaluate missing data, inaccurate data, and help bridge data gaps. It’s important that small

hiccups in data not disrupt the end goal.

One platform CMS Controls �nds incredibly powerful is SkySpark, which allows us to tag data using the haystack

standard and quickly �nd building faults in our customers’ equipment. For example, if a customer calls and has a heating

issue in a zone, we can immediately check for heating issues in every zone before our service tech even arrives.

Analytics software allows us to compare discharge temps to reheat commands and �ag every zone that shows a fault

and generate a report. This powerful information can help us make the most of our service calls and allows customers to

have a fully functioning building when we leave. If we need to investigate even deeper, we can go as far as plotting each

zone’s data as a linear regression comparing heat/cool commands to changes in the zone temp, providing us a way to

rank the most ef�cient parts of the system down to the least. The ability to compare operating conditions over time on a

deeper level beyond simple alarming is another example of what separates a BAS from analytics software. Engineers

can also program these fault-detection rules to evaluate the entire system before a unit is �agged as malfunctioning.

Before an air handler is �agged as not cooling, team members will want to check the loop temperatures for cold water.

In a similar fashion, boiler temperatures will be checked before assuming they are not heating. The running costs of

equipment can be calculated, bills from Energy Star can be imported, and intelligent resets and command points can be

performed through the software. CMS Controls is even beginning to see growth in machine learning. The possibilities

and use cases are endless. Most importantly, analytics allow our professionals to keep the conversation going with

customers.

At the end of the day, companies need to make money, but customers need ef�cient and well-functioning buildings. It’s

important to consider every tool possible, because every building an engineering company touches is a business card

with the �rm’s name on it. Focusing on the entire building and not just the small parts that prompted the call allows

engineers to become solutions experts. Solutions experts are those with strong customer relations, large portfolios, and

high revenue, all because they took pride in creating an ef�cient building �rst.

We have spent a fair amount of time in the �eld physically working on systems. At one point, in some capacity, we each

played the role of energy engineer, performing energy audits, running calculations on energy saving opportunities, �ling

rebate forms with local utility companies, and simply comparing the operating cost to other similar facilities using

Energy Star. The biggest takeaway for both of us was the powerful marriage between the building engineer or

technician’s �eld knowledge, an analytics performance review, and an energy engineer who understood the

environmental and �nancial impact of a solution. We look forward to diving into each of the areas in the coming months.

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 Reagan

James Reagan 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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FEATURE

Overcoming Obstacles
in Retro�tting an
Industrial Facility

Building owners and facility managers should not have to endure outdated and
complicated process heating and HVAC systems, especially in industrial settings.

By Randy Niederer

Images courtesy of Cambridge Air Solutions

Building owners and facility managers should not have to endure outdated and complicated process heating and HVAC

systems, especially in industrial settings. Retro�tting these with a distributed network of right-sized, right-located

HVAC units and dedicated process heating systems can maximize energy ef�ciency, improve comfort, and lower

maintenance costs.

Complex Industrial HVAC and Process Requirements
Industrial facilities don’t have to be new in order to be ef�cient. Leading facility owners and operators are retro�tting

existing facilities into models of ef�ciency and sustainability. These updates are investments in ef�cient technologies

that span all facility systems, including lighting, facility envelope, and HVAC, as well as creating a healthier working

environment for those working inside. Often, facility owners still pursue single technology improvements, but market

leaders bundle together energy-saving technologies in a more comprehensive approach to get deeper savings and

greater life-cycle value.

Facility leaders considering industrial retro�ts of HVAC systems recognize the value of rapid returns on investment

(ROIs), system reliability, life-cycle costs, integration with building automation systems (BASs), and how the system will

work with existing production processes. Let’s explore each of these in terms of planning for success.

ROI Analysis Illustrates a Fast Return
Activating short-term solutions not only triggers higher upfront costs but also dramatically higher operational costs

and shorter total life cycles of the selected systems.

The utilization of dedicated space heating, makeup air, and spot heating can be combined with reductions in process

equipment loads for the lowest total cost of ownership. These multilevel savings extend beyond traditional energy cost

retro�ts, thus allowing industrial clients to maximize the life-cycle value of their facilities and achieve attractive ROIs

with payback periods of less than two years.

Technologies Impact on Scalability
Industrial facilities evolve over time to re�ect the changing needs of growing industries, modern equipment and

processes, and other economic trends. In many instances, current production systems and technologies have been

changed many times, and, often, their supporting systems are overlooked. However, there is a direct interdependence

between the systems and the underlying process loads and exhaust systems. When HVAC systems are overlooked, this

can cause inadequate makeup air, negative pressure problems, cold spots, and overall poor comfort levels. Furthermore,

the infrastructures of these aged industrial facilities typically resemble single systems that serve multiple functions,

thus hindering their ability to scale production rapidly and ef�ciently. Facility leaders are left with dif�cult decisions

when incremental changes in production capacity realize less pro�t margin because of inadequate, interdependent

systems. To get ahead of this, these leaders should work to build proactive plans to:

meet or exceed corporate energy reduction mandates;

prepare for and exceed production capacity metrics;

provide labor with ideal environment conditions — comfort, productivity, and facility thermal condition

requirements; and

meet all facility safety regulations.

FIGURE 1: Dedicated, direct-�red, high-temperature heating and ventilating (HTHV) technologies, as found in the Cambridge S-Series, can

provide a reliable and cost-effective way to meet comfort requirements year-round.

Rather than continual reactive �xes, a proactive plan pays big dividends for the entire operation, from production

ef�ciency to air quality, comfort level, and more. Retro�tting existing heating, ventilating, and process steam systems

with right-sized and right-located dedicated systems will reduce costs for energy usage, maintenance, operations, and

asset replacements.

FIGURE 2: Facility leaders considering industrial retro�ts of HVAC systems recognize the value of rapid returns on investment (ROIs),
system reliability, life-cycle costs, integration with building automation systems (BASs), and how the system will work with existing

production processes.

Dedicated HVAC Systems Are Better for Facilities
The team has designed and optimized every aspect of an operation, including the facility. But utilities and HVAC

systems are often thought of as ancillary systems. They become outdated and even neglected, despite this optimization

of processes. For facility leaders, minimizing or eliminating any process interruption is always top of mind. And one

must ensure regulatory and safety requirements are met at all times. As a result of these and other operational

pressures, a team should undertake frequent routine maintenance, especially if the facility system is aging. These aging

systems with like-for-like replacements lead to increased labor investment, higher operational costs, and shorter total

system life cycles.

Dedicated, direct-�red, high-temperature heating and ventilating (HTHV) technologies, as found in the Cambridge S-

Series, can provide a reliable and cost-effective way to meet comfort requirements year-round. The HTHV technologies

have become the gold standard for energy-ef�cient industrial warehouse heating in North America over the past 20

years. These technologies are now being launched into the broader commercial heating and ventilating market because

of their energy ef�ciency and low installation costs. The 100% outdoor air introduced through American National

Standards Institute (ANSI) Z83.4 technology is designed and installed to improve the indoor air and environmental

quality of the facility. Any level of required ventilation, including ASHRAE 62.1 levels, can be achieved and maintained

through these technologies. Many offerings include optional MERV-13 �lters added to the inlet air of this device,

further improving IAQ. ANSI Z83.4 equipment can be installed with a minimum amount of ductwork, providing an

ef�cient and cost-effective installation. Additionally, the technology can be installed indoors or outdoors or in

horizontal or vertical con�gurations, permitting added �exibility while always providing 100% fresh outside air.

FIGURE 3: Dedicated, direct-�red natural gas outside air units, as found in the Cambridge M-Series makeup air units, provide extreme

ef�ciency and effectiveness to solve complex building pressurization problems.

Dedicated, direct-�red, natural gas outside air units, as found in the Cambridge M-Series makeup air units, provide

extreme ef�ciency and effectiveness to solve complex building pressurization problems. Left unresolved, these pressure

challenges could cause comfort, process, or IAQ problems. Industrial facilities routinely use ventilation and �ltration to

ensure a healthy and safe working environment. When tasked with protecting employees from the harmful emissions of

particles, gases, or microorganisms, facility engineers and managers should look for solutions that have custom

�ltration solutions that can be engineered for their speci�cations and local code requirements.

Once dedicated systems are in place, handling the space heating and ventilating loads, a team can concentrate on

meeting the unique process needs with the most energy-ef�cient and code-compliant boiler. Additionally, since the

process load has been isolated, the boiler can run at a more consistent operating window, raising the ef�ciency even

more. Minimizing the size of this unit signi�cantly decreases maintenance cost and complexity with fewer steam traps,

steam leaks, and miles of pipes to manage. By embracing cutting-edge, dedicated systems technology, facility leaders

can spend less initially to purchase and install right-sized boiler systems. Additionally, the ROI will be realized more

quickly with lower energy consumption and operating costs as well as a longer system life cycle.

Integrated Controls Are Critical
No matter how well-designed the HVAC systems are, they fall short of optimal ef�ciency without properly designed

and deployed controls. Industrial control options ranging from simple and secure industrial remote control stations to

direct digital controls with BAS integration capabilities across multiple protocols (BACNet, LON, Modbus, etc.) all work

to integrate custom control of an industrial facility. These control packages offer the ability to program heating and

ventilating schedules with override capabilities to further �ne-tune processes and control sequences for maximum

ef�ciency and comfort. All of these options allow for control and monitoring while continually maintaining the highest

level of burner management on board for safety and reliability. With full modulation capabilities for both gas and

air�ow and near limitless digital and analog inputs, the number of control options are in�nite.

Schedule a Building Walkthrough
Cambridge Air Solutions provides insight to what an exact facility may need by offering building walkthroughs with one

of its air solutions experts. Cambridge can help a team understand what changes can be made to improve energy usage

and provide even heating and clean air and cooling for all employees.

Randy Niederer
Randy Niederer is the customer engagement manager for Cambridge Air Solutions.
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Tomorrow's Environment

The Power of Positivity  
Through everything we do, we need more problem-solvers to replace the problem-makers.

By Howard McKew, P.E., FASHRAE

SCROLL

People are seeing �rsthand how individuals can change the world to their advantage or to the advantage of the masses.

There are very few individuals alive today who remember the evils that occurred back in the 1900s that eventually led

to World Wars I and II. Since that time, we’ve learned that history can repeat itself, and we are seeing a 21st century

version of how world con�icts have evolved. Fortunately, this time around, it seems as though countries in the free

world are coming together and uniting sooner. One can see many embracing “positivity," even if it is lacking in

perfection.

Recently, I saw a TV news clip showing a small Ukrainian boy, about the age of my grandson, walking alone in tears, with

no family or friends to comfort him. It reminded me of the iconic photograph of a young naked child running from �re

bombs exploding in the background in Vietnam. Both situations epitomize the cruelty of war, and one can wonder what

drives individuals to create a legacy based on the negativity that shaped their lives.

In America, we've witnessed an abundance of “negativity” these past few years through the worldwide pandemic. Our

freedom of speech has allowed pessimistic individuals to say what they believe (or don’t believe) about the pandemic

without fear of being incarcerated. Meanwhile, in Russia, individuals are being removed from society because they are

saying what they believe.

We have observed baseless, negative statements surrounding an attempt to steal a presidential election, which,

ultimately, may undermine future elections. Our ability, as Americans, to trust others is disintegrating because of these

black-and-white points-of-views and �nger-pointing.  

Figuratively, HVAC industry issues and concerns don’t match up to the worldly issues, but, then again, maybe they do.

After all, the HVAC industry is affected by the world economy, its environment, and, of course, global warming.

With all that said, we're in dire need of positive, compassionate contributors. We desperately desire mentors who will

lead by example and leave a productive legacy. 

HVAC industry issues and concerns don’t match up to the worldly issues but then again, maybe they do.

Image courtesy of Nathan Dumlao

While the instances mentioned in this column barely scratch the surface of the world's negativity, they do show that, in

many cases, it's easy to be negative. After all, when criticizing others, one is basically assigning blame often without

offering a positive solution.

In the HVAC industry, this reminds me of a design-build (D-B) �rm I worked for years ago that routinely approached a

problem on a project by, �rst and foremost, dedicating signi�cant time and effort toward identifying who was the culprit

who created the alleged concern. The project team often spun its wheels, refusing to move forward with a solution,

remaining in a state of negative neutrality. To this dilemma, I would respond with sarcastic jest, “Before you resolve the

problem, you will need to �nd this bad guy and kill him/her.”

Once the company identi�ed its culprit -- or was at least satis�ed in determining who they thought could have done this,

they could only then proceed with actually solving the problem. Over time, we were able to weed out such pessimistic

individuals and, over time, worked hard to evolve the company's brass into positive thinkers.

Among all of life's challenges, we must remain positive. Through everything we do, we need more problem-solvers to

replace the problem-makers.

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

Table Of

Contents

May 2022

https://unsplash.com/photos/EPpmQg24Ipk
mailto:hmckew@bss-consultant.com?Subject=ES%20-%20Magazine
https://buildingsmartsoftware.com/
https://www.esmagazine.com/authors/2042-howard-mckew-p-e-c-p-e


https://engineeringcenter.bnpmedia.com/


Sourcebook Premium Sponsorships

Sourcebook Premium Sponsorships
Below are the premium listings from our directory. For the complete list of companies and products, go to

www.esmagazine.com/sourcebook
 

https://www.esmagazine.com/directories/2744-sourcebook


http://www.op.nysed.gov/prof/pels/peceques.htm


Sourcebook Premium Sponsorships
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33 Turner Rd.

 Danbury, CT 06810

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

 https://www.belimo.us
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**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® 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 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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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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