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DOAS saves energy, increases IAQ

In the last issue of the

BOC Bulletin, the lead

article https://www.the-
boc.info/wp-content/
uploads/2018/02/Bulletin-
WTR-SPR-2018.pdf talked
about reducing air leakage in
and out of a building. These air
leaks, that allow any kind of air
in (dusty, smelly, smoky, irritat-
ing) and push the conditioned
air out, are not an efficient or
effective way to ventilate a
building. When sick/tight build-
ing syndrome became the buzz
word around Indoor Air Quality
(IAQ), ventilation systems were
introduced and tied into the HVAC system.
Because of that tie in, the HVAC distribu-
tion fans had to run continuously to provide
the ventilation required, even if there was
no call for heating or cooling. This method
was adequate, but led to fan noise, lack

of dehumidification, increased fan energy,
short cycling of supply and return air, and
degradation of indoor air quality. This is
especially true in spaces and areas with vary-
ing occupancy and thus variable ventilation
demands. This drove the experts to work on
new equipment to solve the problem.

The solution is a Dedicated Outside Air
System or DOAS. The DOAS system de-
couples the ventilation system from the
heating and cooling system to save energy,
increase IAQ and control humidity. Essen-
tially it is ‘divide to conquer’ that helps the
unigque needs of a space, such as a confer-
ence room, classroom, office or cafeteria,

-

keeping people more comfortable, by send-
ing 100% fresh air to the spaces that need it
via its own parallel distribution system.

DOAS systems have been around since the
early '90s. They are now becoming more
common place as many states are adopting
the new building codes based on the 2015
International Energy Conservation Code
(IECC) and ASHRAE 90.1-2013 — where fan
efficiency was introduced. According to
Eric Newberg, Director, Commercial Product
Management at Johnson Controls, the
latest increase in DOAS applications are
due to "new building codes impacts,
including more than just unit efficiency —
there are changes to fan control, unit stag-
ing, and ventilation that (are) addressed.”

This does not mean that buildings with
existing systems have to rip out their older
systems to install a DOAS system but it is
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something that should be
considered when replacing
equipment that is nearing the
end of its useful life, or if there
is an IAQ problem in certain
areas of a building. Many utili-
ties have programs that will
pay an incentive towards the
installation of a DOAS system.

DOAS have proven to be
beneficial in a variety of
applications including small
commercial buildings, schools,
and retail, but as with any
HVAC/Ventilation systems

not all DOAS systems that are
influenced by different climates provide the
same benefits or energy savings. Briefly,
there are a couple of different configura-
tions of DOAS systems: (1) Fan Coil Units
with a DOAS unit supplying conditioned OA
directly to each occupied space; and (2) a
DOAS connected to active chilled beams.

Another application that may be included
with a DOAS system is heat recovery.
Depending on the climate, Heat Recovery
(HRV) can be on both the return and supply.
The primary difference between the two

is that an HRV transfers heat while an ERV
transfers both heat and moisture. ERVs have
the ability to transfer moisture, they help
prevent excess dryness in the cold season
and reduce the demands on the air-condi-
tioning system in the warm season. HRVs
have been more commonly used in homes
where the primary concern is high humidity
in winter and are a plate-type energy transfer
cell/core that are made from non-permeable
materials such as aluminum or a plastic
composite which doesn't allow any cross
contamination of the exhaust or incoming
air streams.

ERV, also known as an enthalpy recovery
ventilator, differs from an HRV because the
material the cell is made out of is permeable
(often a paper composite), allowing some

(Continued on page 2, see DOAS.)
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DOAS Heat Recovery (HRV) Diagram.

of the moisture in the exhaust air to transfer
into the incoming outdoor air which is often
moisture deprived during the heating sea-
son in cold climates. In more
technical terms, the more
humid indoor air equalizes the
humidity of the drier air in or-
der to make the humidity level
in a home more comfortable
and healthy (the HVAC indus-
try recommends maintaining
humidity levels in living spaces
between 35-45% in the cooling
season). The ERV will reverse
the transfer to remove humid-
ity from the incoming fresh air
before it enters a home. This
saves energy by reducing the
load on your air conditioning
system and/or dehumidifier.

Both options are sound, and

the decision really comes down to your
climate, lifestyle, and building design. A
general rule of thumb is an HRV is more ef-
fective in cold climates and an ERV is better

Example of a DOAS Heat Recovery (HRV) unit.

“A general rule
of thumb is an
HRV is more ef-
fective in cold
climates and an
ERV is better
suited for hot
humid climates
that require
considerably
more cooling
than heating.”

Parallel Sensible

suited for hot humid climates that require
considerably more cooling than heating.

Since outdoor air during the
heating season is most often
considerably drier (Relative
Humidity {RH}) than a home's
indoor air, running an HRV can
significantly reduce humidity
levels inside the building.

On the other hand, cold tem-
peratures are a concern with
ERVs because the moisture in
the cell will freeze at what is
referred to as the dew point
(frost point) which can occur
in many cold climates — the
colder the winter design tem-
perature is for a specific area,
the more likely an ERV cell
will be exposed to freeze up;
a condition where ice forms within the cell
and air flow is either reduced or completely
inhibited from passing through the device.
Most HRV's have built-in defrost systems
which keep their cells from freezing up while
functioning in cold climates.

Many studies have been conducted to dem-
onstrate the energy and cost performance of
DOAS in terms of simulations. Khattar and
Brandemuehl simulated the parallel system
and a conventional single system for a large
retail stores in Dallas, St. Louis, Washington
DC, and New Orleans. (Khattar, M. K. and
M. J. Brandemuehl. 2002. “Separating the V
in HVAC: A Dual-Path Approach.” ASHRAE
Journal May 2002: 31-42). The study dem-
onstrated annual energy savings of 14% to
27% and 15% to 23%. Various other studies
have reported 29% to 48% reduction of the
annual energy usage with the DOAS system

BOC FEATURE

with substantial savings in both fan and
chiller energy use. Fan savings are achieved
though the use of high efficiency brushless
DC (ECM) motors in addition to cycling
heating and cooling system fans off during
the ventilation only mode of operation.
Further savings are achieved with the use

of energy recovery to reduce the ventila-
tion heating and cooling load on the central
plant equipment.

There are some disadvantages to this system
though: Separate ductwork for parallel paths
can increase first costs, separate diffusers

for outdoor air and recirculated air may not
provide adequate mixing, separate paral-

lel paths for airflow increases overall airflow
to the space which can increase overall fan
energy consumption.

In the long run installing DOAS systems
when replacing or installing in new con-
struction will result in energy savings, less
wear and tear on HVAC systems, and better
Indoor Air Quality as well as more comfort
for occupants — which results in fewer Hot/
Cold calls! A win/win for everyone.

This article was written by Carol Lewellen, Project
Associate NEEC BOC Program

You can earn 1.0 maintenance
point towards your BOC
credential renewal by taking
a quiz on the material in this
Feature Article and the
Technical Article on page 10.
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If your facility is on Cape Cod or
Martha’s Vineyard, incentives may
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e Lighting
e HVAC
e Refrigeration

Visit CapeLightCompact.org or call
1-800-797-6699 to discuss your

project. %
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Ventura County Regional Energy Alliance
hosts BOC Level | Course

experiences of those that
attended the class.”

The Building Opera-

tor Certification (BOC®)
program is recognizing
the County of Ventura in
California for its com-
mitment to professional
development for building
operators and to energy

The BOC program helped
Ventura County building
operations staff:

® Increase the longevity

management. Making the
investment in their local
government and special
districts operator teams
prepares them to support
the county and state's
energy management and
operational efficiency
goals while providing
their staff with a career
path in energy efficiency
and smart buildings.

BOC Level I. County of Ventura Region Group photo, December 20. 2017.

The attendees of the

Ventura County Regional Energy Alliance
(VCREA) hosted BOC Level | course (pic-
tured below) included staff from regional
cities, hospitals, school districts, and the
county. County of Ventura employee at-

tendee Leigh Lain Walker
stated, "It was great getting
to learn from the expertise
of the instructors, exchange
solutions with the other
attendees, and gratifying to
confidently apply what was
learned into my daily work.

| feel each attendee gained
something from each class in
the course that will positively
impact our workplaces and
our communities.” The Level
| attendees will continue on
to the BOC Level Il course
being offered in April 2018.

The BOC program provides
skill enhancement train-

ing to building operations
and maintenance person-

nel through a coherent set of eight in-class
training days focused on HVAC equipment,
lighting technology, electric systems, en-
ergy conservation strategies, and building
controls. The in class training consists of

"It was great
getting to

learn from the
expertise of
the instructors,
exchange solu-
tions with the
other attendees,
and gratifying
to confidently
apply what was
learned into my
daily work."

- Leigh Lain Walker

instructor led discussions, group activities,
tool demonstrations, and peer exchange.
Another key part of the training program is
the facility project assignments. Students are
assigned projects to complete at the facility
s where they work, giving them

the opportunity to garner
hands on experience with
their building, its systems, and
energy use data.

Community Memorial Hospital
employee Ron Lawrence
stated “The concepts and
ideas introduced in the classes
will not only benefit me as an
individual but the organization
that | work for. We were intro-
duced to tools and concepts
that will assist us in making
our buildings more efficient
and comfortable. One of the
things that helped me was

the homework assignments.
Each assignment challenged
me and allowed me to gain a

working knowledge of processes outside of
my normal scope of work. We don't always
get to work with people from the many
organizations that were represented at the
BOC classes. | was able to learn from the

BOC can help
government
buildings meet
energy and
carbon legisla-
tive requirements
while reduc-

ing expenses
through efficient
operations and
maintenance.
Many of the
program’s classes
are also aligned
with the compe-
tencies identified
by the Federal
Buildings Person-
nel Training Act
of 2010 for the
building opera-
tions profession-
al. BOC supports
goals outlined

in the California
Energy Efficiency

and efficiency of build
ing equipment

Reduce the risk of
unnecessary capital
expenditures

Mitigate revenue and
productivity loss
through preventative
maintenance

Identify and implement
low-cost/no-cost
improvements

“The concepts
and ideas
introduced in
the classes will
not only benefit
me as an indi-
vidual but the
organization that
| work for. We
were introduced
to tools and
concepts that
will assist us

in making our
buildings more
efficient and
comfortable."

- Ron Lawrence

Strategic Plan. Discover course offerings in
your area by calling 1-877-850-4793 or visit-
ing the BOC web site at www.theboc.info.
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Gateway Cities Energy Leader Partnership

The Building Operator
Certification (BOC®)
program is recog-
nizing the Gateway
Cities Energy Leader
Partnership for its
commitment to pro-
fessional development
for building operators
and to energy man-
agement. Making the
investment in their
local government and
special district op-
erator teams prepares
them to support en-
ergy management and
operational efficiency goals while providing
their staff with a career path in energy effi-
ciency and smart buildings. This BOC course
is co-sponsored by Southern California
Edison and Southern California Gas.

The attendees of the Gateway Cities Part-
nership BOC Level | course (pictured to the
right) included staff from cities in the LGP.
Gateway Cities ELP representative Rosie
Kang stated "It is training programs like
these that allow our cities to lead their
communities by example within their own
operations.” The Level | attendees will
continue on to the BOC Level Il course
being offered in Fall 2018.

The BOC program provides skill enhance-
ment training to building operations and
maintenance personnel through a coherent
set of eight in-class training days focused
on HVAC equipment, lighting technology,
electric systems, energy conservation

sional. BOC supports
goals outlined in

the California Energy
Efficiency Long-Term
Strategic Plan. Discover
course offerings in your
area by calling 1-877-
850-4793 or visiting the
BOC web site at
www.theboc.info.

The partnership is co-
sponsored by Southern
California Edison and
Southern California Gas.

Gateway Cities Energy Leader Partnership luncheon on February 21st.

building, its systems, and EEEEk|:H- ------.---

energy use data. “Knowing the
right level of
lighting needed
for our facilities
is important and
contributes to
our energy effi-

ciency efforts.”

Shane Ellison, City of
Downey said this about what
he learned in BOC "Know-
ing the right level of lighting
needed for our facilities is
important and contributes to
our energy efficiency efforts.
" The BOC program helped
Gateway Cities ELP building
operations staff:

— Shane Ellison

® Increase the longevity
and efficiency of building equipment

*  Reduce the risk of unnecessary capital
expenditures

No matter
the business,

we all want to
save money.

*  Mitigate revenue and productivity loss
through preventative maintenance

*  Identify and implement low-cost/no-
cost improvements

strategies, and building
controls. The in class train-
ing consists of instructor led
discussions, group activities,
tool demonstrations, and
peer exchange. Another key
part of the training pro-
gram is the facility project
assignments. Students are
assigned projects to com-
plete at the facility where
they work, giving them the
opportunity to garner hands
on experience with their

“It is training
programs like
these that allow
our cities to lead
their communi-
ties by example
within their own
operations.”

- Rosie Kang

BOC can help government
buildings meet energy

and carbon legislative
requirements while reduc-
ing expenses through
efficient operations and
maintenance. Many of the
program’s classes are also
aligned with the compe-
tencies identified by the
Federal Buildings Personnel
Training Act of 2010 for the
building operations profes-

That's ane thing every business has in
comman, regardless of size. With Idaho
Power's Commercial and Industrial
Energy Efficiency Program, you can

get incentives now on upgrades that
will save you even more in the future,
You'll also be supporting wise and
efficient use of resources in the place
we all call hame, To see how easily

you can save, visit our website,

idahopower.com/business
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Maureen K. Roskoski -
BOC Instructor for the
Mid-Atlantic Region
= How did
- you become
involved with
the building
operations
and mainte-
nance
profession?

| have been
working in facility
management
consulting for
over 20 years.

| started out
using my
environmental science degree performing
environmental site assessments for real
estate transactions. That transformed into
sustainability and energy work which led to
facility management consulting. The com-
pany | work for, Facility Engineering Associ-
ates, performs a wide range of consulting
for the built environment which has allowed
me to work in many areas around buildings
operations and maintenance.

Maureen K. Roskoski, CFM,
SFP, LEED AP O+M | Senior
Professional Corporate
Sustainability Officer

teaching. The BOC program
is such a great program that
| was honored to become an

“When we do

Instructor. | have been an the peak .

Instructor for almost two years. demand exercise
in the BOC class,

What do you see as the students are

challenges to facilities
management in your
particular field?

To facilities management in
general? The biggest chal-

shocked to see

the peak demand

charges. Once
they realize as

lenge we see in the industry Ope_rators the.y
is workforce development can impact those
and the evolving workforce. charges by how
The industry as a whole has they run their

not kept up with training the equipment,

O&M workforce to manage it "3ha”

high performance buildings. e L a”a

We have an aging workforce moment.

and a workforce that is not — Maureen K Roskaski

Q&A - BOC INSTRUCTOR

S po you have any

Building O&M tips
you'd like to share?

Read your utility bills. Even if
you are not responsible for
reviewing the bills, look at
them monthly. When we do
the peak demand exercise

in the BOC class, students
are shocked to see the peak
demand charges. Once they
realize as Operators they can
impact those charges by how
they run their equipment, it is
an "aha” moment.

What keeps you
coming back?

The students. | really enjoy
teaching and learning from
the students. | am never too

always on the forefront of the
mind. We all take advantage
that the lights are on and the
A/C is working, not many stop to think about
how and why that happens. But, we know
that operations and maintenance is crucial
to managing a building effectively and
decreasing operational costs. That is what
makes me so passionate about

:I‘Vhen and how did y‘I"lu — orkforce development. Not

|oe:gr :gsztyguogeaennda ow “| started out only is the training needed, but
. ' !

BOC instructor? using my en- 't saves money:

FEA has been working as a V": onmental Are there any surprises

contractor to the GSA's Office science degree for you when you teach

of High Performance Ad- performing BOC classes?

ministration Federal Build- environmental

ings Personnel Training Act
(FBPTA) providing submission
review and implementation
support. This allowed us to
work with various industry
training providers, including
the BOC. In addition, FEA
developed a facilities career
map with DOE that provides
a support system to build a
better workforce and can be
used to demonstrate what
possible careers look like in
terms of sequential positions,
roles, credentials, experience
and education. Through my
work with GSA and DOE,

I was introduced to folks at Penn College.

site assess-
ments for real
estate trans-
actions. That
transformed in
to sustainabil-
ity and energy
work which
led to facility
management
consulting..”

- Maureen K. Roskoski

being at the same job for many years, but
still learn something in each class. The

There is always a story that

a student will provide that

will surprise me. Usually the
surprise is related to a building
occupant’s reaction to opera-
tional changes. | shouldn't be
surprised after all these years,
but there is always someone
who will react in a way you are
not expecting.

Is there anything you
have learned from your
students?

I have learned that you are
never too old to learn. And that
can be old in years or old in

Alison approached me about becoming
an instructor and | jumped at the chance!
I have been an Instructor for IFMA and
George Mason University and really enjoy

excitement in students who are looking to
increase their skills, change careers, or just
better themselves inspires me.

old to learn either! |learn
something new each time |

teach a class and that makes me better at
my job.

Get
a

25%
Bonus

on your
Business Efficiency
& Rebate projects!

Must be submitted by 9/3/18 and
completed by 11/21/18.
Pre-approval required and other
restrictions apply.

snopud.com (select “Business”)

v
o

425.783.1700 (M-F, 8a-5p)




Q&A - BOC SPONSOR

Q&A With BOC Sponsor National Grid

We spoke with members of National Grid's Energy Efficiency teams in Massachusetts and Rhode Island for this article.

How did you become involved
with energy efficiency initiatives?

Energy efficiency was legislated at the state
level, from our experience, first in Massachu-
setts. We recognized there was a need to
create value for customers for safe, reliable,
low cost energy for them to run their busi-
nesses more competitively. This was before
climate change was a policy
and social priority.

How did you and your
company first hear
about the BOC
program?

“We promote
BOC through
email to our
C&I customers,

see trends so they can benefit
from those trends and make
improvements. For example,
smart lighting is foreign to
those who are familiar with
simply swapping out bulbs.
Many times a contractor will
set up a system and no one is
trained to take it over.

In addition,
National Grid
makes a presenta-
tion about our
energy efficiency
offerings to them

We recognized BOC could direct outreach during one of

aid us in strategic planning by our fthe C|aSS§S. This

for new construction and Commercial !nclu.des ﬁ:am;

retrofit. We realized there - ing, incentives for

was a gap in the market- energy eff:c:ency the installation of

place, particularly for facilities salesforce, and energy efficiency

people. BOC trains people to through our measures, and help with paying
learn Operations and Mainte- jurisdictional for technical assistance. In some

nance the correct way — with
documentation and routine
system checks so if things

customers which
are some of the

cases, the Sales Rep doing the
presentation gets leads for new
projects they were not aware of

get out of whack, there is a Iargest and/ from BOC participants.

sbystsm in pll'ace to get.tEem or pc?lftlcally What would you say is
enatuniivivbinn sensitive the sector breakdown

wasting energy neeciessly. customers.” for BOC training

How do you go about s Participants?

promoting the train-
ing to your commercial and
institutional customers?

We promote BOC through email to our C&
customers, direct outreach by our Commer-
cial energy efficiency salesforce, and through
our jurisdictional customers which are some
of the largest and/or politically sensitive
customers.

What benefits does BOC provide
for your customers?

BOC provides our customers with building
view integration. Many facility managers just
don't have the skill set to manage automated
systems day-to-day. They need the history

of how the building has been operating to

Recent BOC participants have
included facility managers from banking,
healthcare, schools, municipalities, HUD,
colleges and universities, property manage-
ment, childcare, convenience stores, the
Coast Guard and manufacturers like New
Balance. Sometimes we get participants
in conjunction with our SEMPs — Strategic
Energy Management Plan customers. They
participate in energy efficiency plans that
span multiple years. Right now, the State of
Rhode Island is working with us in a SEMP in
which they are sending five people to BOC
each year over a three year period.

nationalgrid

“When | par-
ticipated in the
class, | was im-
pressed at the
level of interac-
tion among the
class and how
well the par-
ticipants were
able to share
their experi-
ences with vari-
ous pieces of
equipment with
each other.”

Is there anything else
you'd like to add?

We recognized that it's helpful
if a portion of the costs for the
eight day training were paid
by National Grid. It encour-
ages customers to go to their
supervisors to ask for support
of the class.

| think the participants get to
retain this knowledge for the
rest of their careers — making
them more valuable to their
employers and to National Grid
in helping us spread the word
about energy efficiency. When

| participated in the class,

I was impressed at the level

of interaction among the class
and how well the participants
were able to share their experi-
ences with various pieces of equipment with
each other.

FINANCIAL
INCENTIVES
AVAILABLE
(206] 684-3800
CALL TODAY

cosTs, |
AND WE'LL

HELP PAY
FOR IT!

Our energy-savings incentives
pay up to 70% of costs for
eligible projects, including:

* Lighting and controls

* HVAC upgrades and controls

« Data center and IT equipment
« Fans, pumps and motors

* And more!

To learn more, visit our website at
energysolutions.seattle.gov/boc

Cﬂlﬁ Seattle City Light




Technical Webinars

BOC offers live instruc-
tional webinars through-
out the year to keep you
informed on the dynamic
field of facilities manage-
ment. Learn practical
solutions to deal with the
energy hogs in your building from industry
experts. The 2018 webinars focus on ways to
improve occupant and thermal comfort by
addressing components of a building such
as indoor air quality, humidity, strategies for
occupant engagement, as well as explore
advancements in building and lighting
controls.

For the BOC graduate, successful comple-
tion of the webinar and accompanying quiz
provides 1.5 points towards maintaining your
BOC Certification and .15 IACET CEU's to-
wards the renewal of industry certifications,
certificates and licenses including but not
limited to AIA, PE, LEED, IFMA, ASHRAE,
and AEE

BOC Technical Webinar Fall
Schedule

e September 20, 2018
Occupant engagement — Getting Buy-in
from Building Occupants to Save Energy.

¢ October 18, 2018
Cash Incentives for your Energy Projects.

Live webinars are held from 2pm to

3pm EST and once held are available
online at our webinar library. Check out the
BOC web site for details. And remember,
BOC graduates who maintain their creden-
tial receive a 20% discount on the BOC
webinar series.

Learn More about the Program!

Join us for the next FREE BOC
Informational Webcast.

Thursday, August 23, 2018
8:30 PST/11:30 EST.

Learn more about the BOC program,
credential structure, and how the
program can benefit your career

and organization.

Exam Preparation
Webinars

The BOC program offers a variety of resources
to help you prepare for the Certification Exam
and achieve the designation of Certified
Building Operator. Visit our website for the full
complement of resources, including resource
guides, a test taking tips webcast, and infor-
mation on purchasing updated class materi-
als. We also offer a series of four recorded
webinars to help you prepare for the BOC
Certification Exam. Each session focuses
on a critical work function from the exam
blueprint.

These are the four webinars, the price is
$59 for a single webinar and $199 for
the series of 4.

¢ Maintain Energy Using Building
Systems, Equipment & Envelope to
Minimize Energy Use. Overview of
materials related to performing preven-
tive & predictive maintenance; trouble-
shooting system & equipment problems
& performing diagnostic testing; docu-
menting equipment maintenance.

¢ Operate Energy Using Systems
for High Performance. Learn more
about what the exam covers related to
equipment settings & system control
points; measuring & monitoring energy
performance; and sustaining energy
performance.

¢ Perform Technical and Administrative
Duties. Brush up on what you will need
to know about maintaining records &
reports, communicating with manage-
ment, co-workers and occupants, and
understanding building codes.

¢ Maintain Indoor Environmental
Quality to Standards. This session will
review information related to: measuring
and monitoring IEQ parameters; IEQ
issues; and developing and implement-
ing an IEQ plan.

Exam Prep Bundle

We also offer an Exam Prep
Bundle that includes the 4 webinars,
7 handbooks and 8 practice tests

for $399.

For more resources please go to:
https://www.theboc.info/certifica-
tions/exam/preparing-for-exam/

BOC TRAINING, ANNOUNCEMENTS & CONTINUING EDUCATION

Maintaining your
BOC Credential

The continuing education of building op-
erators improves their ability to cope with
changing technologies, equipment, and
practices. To keep your BOC credential cur-
rent, a building operator must accumulate
maintenance points. Five (5) points per year
are required for Level |, and 10 points per
year for Level Il

Maintaining these hard earned credentials
demonstrates your commitment to the
profession. Over 75 percent of employers
interviewed see BOC training as a positive
factor when reviewing resumes. BOC gradu-
ates believe their credential confers cred-
ibility. Over 90 percent believe it improves
job performance.

Visit the Maintaining Credential
page to learn more about:
e Maintenance Process & Fees

¢ Maintaining Certification Frequently
Asked Questions

e Activities and Points Earned Chart

® Maintenance Points Tracking Form
(PDF)

The program will contact you in the coming
months about the process as well.

BOC will be offering credential maintenance
events in October in Maine and Washington.
If you are interested in information on either
of these events, please email the BOC Help

Desk at bocinfo@theboc.info

(Continued on page 11,
see CONFERENCES AND SYMPOSIUMS.)

Energy efficiency
incentives for
your business

pse.com/mybusiness
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Are you a Current
Credential Holder?

WIN FREE STUFF!

Twice a year, current credential-holders may
enter a drawing to win merchandise such as
BOC gear from our Shop, diagnostic tools,
or reference manuals. Our next drawing for
an energy saving kit including a leak detect-
ing flashlight and low flow showerhead will
be September 21st. Congratulations to the
winner of our April drawing, Randal Edans,
HVAC Building Engineer, Federal Home
Loan Bank of Atlanta.

ENTER TO WIN HERE:

https://www.surveymonkey.com/r/bo-
caugust2018

Another Benefit for BOC
Credentialed Operators

BOC graduates who maintain their credential
receive a 20% DISCOUNT on the BOC
webinar series. Check out the webinar
schedule and library at:

http://www.theboc.info/continuing-educa-
tion/webinars/

City of Providence, RI
NEEC, and National Grid
partner to offer training
in City-sponsored
Building Operator
Certification Training

In fall 2017, the City of Providence part-
nered with National Grid and the Northwest
Energy Efficiency Council (NEEC) to offer

a discounted Building Operator Certifica-
tion Level | (BOC Level I) course to building
operators and owners in Providence. The
course helps building owners and operators
improve energy efficiency, reduce costs,
improve occupant comfort, and become
more competitive.

"Workforce development in energy effi-
ciency is a critical part of our comprehensive
effort to reduce energy consumption from
our buildings, which are the largest contribu-
tor to Providence's carbon footprint,” said
Leah Bamberger, Director of Sustainability.
“This BOC training helps building operators
build skills so they can manage buildings
more efficiently and save money.”

The Providence Housing Authority was
one of the entities that took advantage of
this opportunity. Pictured below is Samuel
Robinson, a Facility Manager at PHA, who
successfully completed the course.

This training was part of Providence's grow-
ing work on energy efficiency through the
City Energy Project (CEP), a national initia-
tive to create healthier and more prosperous
American cities by improving the energy ef-
ficiency of buildings. The City of Providence
was selected to join the CEP in fall 2016.

BOC Level | Graduate, Samuel Robinson.

BOC TRAINING, ANNOUNCEMENTS & CONTINUING EDUCATION

Welcome ADECA!

The Alabama Department of Economic

and Community Affairs (ADECA) — Energy
Division, in partnership with the Southeast
Energy Efficiency Alliance (SEEA), hosted
Alabama'’s first ever Building Operator
Certification Program (BOC) Level | training
in Clanton, AL from October 2017 through
March 2018. The eight training days focused
on HVAC equipment, lighting technology,
electrical systems, energy conservation tech-
nologies, and building controls. The course
series was attended by 17 students who are
primarily responsible for the operation of
K-12 schools and local government facilities.
Several of the students were able to attend
the training through scholarships for public
sector employees provided by ADECA.

I! bulldlng hﬂ'“!l’ ;llnbnmn l.:umrrvunh:lru

BOC has been a win-win for the organizers
and instructors as well as the participants.
Elizabeth Grimes from ADECAS Energy
Division commented, “It's exciting because
we're already hearing from students about
how what they learned in BOC is directly
helping them in their everyday roles. When a
past student calls to tell you that the class on
HVAC controls six months ago helped them
to purchase the most appropriate equip-
ment for their building, that's a strong testa-
ment to how effective the BOC program
really is.” Mickey Hardwick, a BOC student
who works with for Chilton County, says

this class has helped him to understand the
basics of systems, to set benchmarks, and to
identify avenues for energy savings.

To watch a short video featuring students
and instructors discussing their experience
with BOC click here.

The next two course series are being offered
in Huntsville and Montgomery, AL this fall.
For more details, please visit
www.bocalabama.com.
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TECHNICAL HIGHLIGHTS

Pacific Tower Installs Luminaire Level Lighting Controls
ICONIC BUILDING ACHIEVES FLEXIBILITY AND AGGRESSIVE ENERGY SAVINGS

The Problem and Opportunity:

Seattle’s Pacific Tower was an iconic building
with a big facility maintenance challenge:

its older systems were inefficient and falling
short in meeting occupants’ expectations.
After the Washington Department of Com-
merce signed a 30-year lease to take over
Pacific Tower, the team wanted to imple-
ment bold system upgrades and energy
conservation measures to bring the building
into the modern era and provide a better
lighting experience for occupants.

The Solution:

The team hired McKinstry to research and
install the best lighting option, with a special
interest in integrating the building’s HVAC
system with occupancy sensing. McKinstry
and the project team decided the Enlighted
System featuring Luminaire Level Lighting
Controls (LLLCs) was the ideal choice to en-
able this integration, reduce energy use and
provide the flexibility to adjust to individual
tenants’ lighting needs.

"The Enlighted System is incredibly versatile,”
says Joe Moroni, McKinstry Building Systems
Optimization Consultant and project engineer
for Pacific Tower's LLLC installation. “It is
adjustable down to the individual fixture and
gives feedback to the operators in real time,
based on the energy use and temperature
of the space and occupancy of the space.
That sort of granular data is really helpful
in achieving the types of aggressive energy
savings that we're going after.”

The Enlighted lighting controls system was the
ideal choice for building system integration and
lighting flexibility.

Pacific Tower, Seattle, Washington.

Why Luminaire Level Lighting
Controls?

According to Moroni, an LLLC system is
an ideal solution for buildings like Pacific
Tower with a variety of tenant types with
different occupancy uses. From traditional
office spaces to Seattle Central College's
dental and nursing school laboratories, each
tenant is able to get the right lighting for
their individual needs. “The system can be
recommissioned without actually changing
out any of the hardware or infrastructure,”
commented Moroni.

In addition, tenants reap other benefits due
to energy savings. “This is a state-of the-art
lighting system,” says Stan Price, then-
Executive Director for the Northwest Energy
Efficiency Council, a building tenant since
2014. "We are probably getting the lowest-
cost lighting services as we could expect
from any office building. That, combined
with a number of energy efficiency features,
make Pacific Tower a great place for us to
be a tenant.”

Recommendations when
considering an LLLC System

e Work with your utility. In this case, utili-
ties can serve as a key partner to help
vet the technology and provide incen-
tives that help offset project costs.

e Take into account the cumulative cost
effectiveness created by the technology
and equipment you are considering.
Installing LED fixtures with integrated
sensors (Luminaire Level Lighting

Controls) is
2: 'iﬁberfﬁ_“m “The top draw of
ment mea- the LLLC system
sure that can was definitely
significantly energy savings
f; ; i?nvénit first. We knew
will take to we would see
achieve significant savings
payback. just switching to
“Thisbuildingis ~ LEDs, but once
a model for the we started setting
savings and light and ther-
benefits that mostat levels, we
can be achieved e really able
through in-
tegrated to cut off huge

portions of energy
costs just from the
lighting.”

controls,”Moroni
said. “LLLCs are
a linchpin in our
energy efficiency
measures which
enable occupant
comfort in ways
we haven't seen before. From color
temperature adjustments, which are really
helpful in school settings, to thermostat
settings that are optimal in office buildings
like Pacific Tower, LLLCs can be a key tool
in ensuring your occupants are comfortable
and productive.”

— Joe Moroni, McKinstry

For more information on LLLCs, visit:
www.betterbricks.com/LLLC

BY THE NUMBERS:

e 2,000 LED fixtures were
installed along with the
Enlighted system

* Pacific Tower is seeing 80%
energy savings compared
to the previous system

e The building’s lighting energy
use is 27% better than
Seattle’s already progressive
energy code



Using data loggers to verify
DOAS Energy Recovery Efficiency

Please read this article and Dividing to Conquer: DOAS saves energy, increases IAQ on page 1 and take the quiz at
the link listed at the end of the article to earn 1 maintenance points toward renewal of your BOC credential.

Dedicated Out-
side Air Systems
(DOAS) are often 2

paired with heat .
Fresh Air

recovery to trans- )
fer the heat From Qutside

energy from

building exhaust

to temper the

supply air to the

building. This

is especially Exhaust to
effective in heat- Outside

ing dominated L
climates where

the energy

required to heat

ventilation air can

be significantly

offset by heat recovery. There is also a ben-
efit of pre-cooling ventilation air using the
previously cooled exhaust air on hot days.

There are two basic approaches for heat
recovery in DOAS systems. “Heat" recovery
ventilators or HRV's recover the sensible heat
energy difference between the exhaust air
stream and the outside air stream. “Energy”
recovery ventilators or ERV's transfer both
the sensible and latent energy difference
between the exhaust air stream and the
outside air stream. Common heat recovery
applications include counterflow and cross-
flow plate type heat exchangers and thermal
energy wheels that rotate between the
exhaust and outdoor air streams. Other less
common applications include hydronic run-
around coils and passive refrigerant coils.

Heat recovery equipment can capture any-
where from 50% to 90% of the heat energy
that normally would be exhausted from the
building either from the exhaust systems or
exfiltration from the building. If your DOAS
includes a ERV or HRV it is relatively simple
to verify heat or energy recovery effective-
ness using portable temperature and
humidity data loggers. Following is a
description on how to use data loggers

to verify energy performance.

ERV's and HRV's include three (3) primary
entering and leaving air conditions:

FIGURE 1: DOAS Diagram.

1. Air supplied from the building to the
DOAS unit. This is typically referred to
as exhaust air (EA) and should match
the indoor temperature and humidity
conditions.

2. Outside air entering the DOAS unit.
This is referred to outside air (OA) as
the temperature and humidity condi-
tions vary with climate.

3. Discharge air from the DOAS unit to the
building. This is referred to as supply air
(SA) as the temperature and humidity
conditions will vary based on the type
and efficiency of the energy recovery
device.

For HRV's, the performance of the heat
exchange can be measured by placing
temperature data loggers in the exhaust air
inlet, the outside air intake, and the supply
air discharge to the building. If the DOAS
unit has an auxiliary heat be sure to disable
or turn off during the testing session. Set
the data loggers to record the temperature
every 15 minutes. Additionally, | recommend
you use motor loggers to record the status
of the exhaust and supply air fans in the
DOAS unit. This will tell you when the DOAS
unit is active and you can also verify that

the operating schedule of the unit matches
the building occupancy schedule. Deploy
the loggers for a minimum of one week.

This will allow
measurement of
1 heat exchange
" efficiency during
varying outside
and exhaust air
temperatures.

Warm Return Air
From the Building

Retrieve the

data loggers
3 and export the
i recorded tem-
perature data
to an Excel
spreadsheet.
Setup the
spreadsheet
with three
columns of
temperature data matching the time stamp
as shown in Figure 2 on page 10:

Fresh Air Supply
to Building

Add a forth calculated column for the
efficiency calculation. The sensible heat
exchange efficiency as a percentage of total
heat available can be calculated as follows:

(Continued on page 11, see TECH QUIZ )

/ -
nationalgrid

Sign up for Building Operator

Certification; get optimized
building performance.

Find out more at
theboc.info



http://www.theboc.info/

TECH QUIZ (Continued from page10)

F3 - fo | =(E3-C3)/(D3-C3)=100

A B C D E F
1 [n Date Time, GMT-07:00 QAT EAT SAT  HRV EFF. %
2 1 4/24/20179:35 41.2 70.5 56.4 51.88
3 2 4/24/3017 9:40 41.2 70.6 5:’..3| 51-36_'
4 3 4/24/2017 9:45 42.0 70.6 57 52.45
s | 4 4/24/3017 9:50 42.1 70.7 57 52.10

FIGURE 2: Spreadsheet Calculations

Heat Exchange Efficiency % (sensible) = (SAT - OAT) x 100

(EAT - OAT)
WHERE:

SAT = Supply air temperature leaving the DOAS unit in °F
EAT = Exhaust air temperature entering the DOAS unit °F
OAT = Outside air temperature entering the DOAS unit °F

If you want to determine total energy efficiency for ERV's you need to log both temperature
and relative humidity (or wet bulb temperature) of the airstreams to determine the enthalpy
(total energy content). You can use a psychometric chart or readily available free online
psychometric calculator to determine the enthalpy at each logged condition and use the
following formula to determine energy exchange efficiency.

Heat Exchange Efficiency % Total = (SAE - OAE) x 100

(EAE - OAE)
WHERE:

SAE = Supply air enthalpy leaving the DOAS unit in btu/lb
EAE = Exhaust air enthalpy entering the DOAS unit in btu/lb
OAE = Outside air enthalpy entering the DOAS unit in btu/lb

While you're at it use the fan motor logger data to verify that the DOAS unit operating
schedule matches building occupancy. When installing or deploying the loggers replace
the filters if needed. If measured energy exchange is less than expected it may be time to
remove and clean the heat exchange module or replace the thermal wheel.

In conclusion, verifying the performance of your DOAS with energy recovery is easily
accomplished using portable data loggers and simple calculations. Routine maintenance
and regular functional testing will keep your system performing at peak efficiency and
deliver persistent energy savings over the life of the equipment.

This article was written by Duane Lewellen-BOC instructor and Senior Project Manager-Tool Lending
Library at the Smart Buildings Center.

TAKE THE QuUIZ!

You can earn 1.0 maintenance point
towards your BOC credential renewal
by taking a quiz on the material in
this Technical Article and the
Feature Article (page 1) at:

http://www.theboc.info/continuing-education-
newsletter-quizzes/quiz-doas/

CONFERENCES AND SYMPOSIUMS
(Continued from page 7)

Conferences and
Symposiums

Conferences and Symposiums are a great
way to get exposure to new technologies
and techniques in facilities management,
as well as an opportunity to network with
your peers. Attendance at a trade show
earns you one point toward maintenance of
the BOC credential. Attending educational
sessions as part of a conference earns one
maintenance point per hour of educational

time as welll Here are a few for the first four
months of 2018.

Northern California Facilities Expo
(NCFE)

September 26-28, 2018

Santa Clara, CA

MORE INFO: fenc.facilitiesexpo.com

Washington Association of Mainte-
nace

and Operation Administrators
(WAMOA) Fall Conference*
October 3-5, 2018

Yakima, WA

MORE INFO: wamoa.org/conference

Washington State Society of
Healthcare Engineering (WSSHE)
October 9-12, 2018

Tacoma, WA

MORE INFO: wsshe.org/annual

Southeast Energy Efficiency Alliance
(SEEA) Conference

October 22-24, 2018

Atlanta, GA

MORE INFO: seealliance.org

North Texas Facility Expo
October 24-25, 2018

Arlington, TX

MORE INFO: fent.facilitiesexpo.com

Northeast Energy Efficiency Summit
TBA
MORE INFO: neep.org/events

Natonal Grid Annual Energy Summit
TBA
MORE INFO: ngrid.com/eesummit

For a complete list of FM tradeshows
around the country, visit the BOC website
at www.theBOC.info and go to the
Continuing Education tab and click on
Tradeshows.
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BOC CONTACT & SPONSORS

CONTACT US

WEBSITE: BOC PHONE: BOC FAX:
www.theBOC.info 1-877-850-4793 206-292-4125
EMAIL: FACEBOOK

BOCinfo@theBOC.info www.facebook.com/thebocprogram
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TRAINING and Corporase Training

Partners in the BOC program include: Canadian Institute for Training, Greenville Technical College, Gwinnett Technical College, Intermountain
Building Operators Association, Midwest Energy Efficiency Alliance, National Sustainable Structures Center at Pennsylvania College of Technology,
New York State Energy Research & Development Authority, Northwest Water & Energy Education Institute, Northwest Energy Efficiency Council,
Santa Fe Community College, South Carolina Community College System BOC Consortium, South-Central Partnership for Energy Efficiency as a
Resource, Southwest Energy Efficiency Alliance, S&W Enterprises, LLC, University of Hawaii — Maui College, and University

of Hawaii — Manoa.

THANK YOU TO THESE SPONSORS OF THE BUILDING OPERATOR CERTIFICATION ACROSS THE COUNTRY:

e Ty ABTech » Al'liant Energy Cor.p'x?ration e Ameren lllinois ® Ameren UE o American Electric Power—'Ohio ¢ Applied Energy Group' '
Atlanta Gas Light ® Avista Utilities ® Bay State Gas ® Berkshire Gas e Black Hills Energy e Cape Light Compact ® Cedar Falls Utilities

City Utilities of Springfield ® Clark County PUD ¢ Columbia Water & Light ® ComEd e Consumers Energy ® Cowlitz County PUD
) DTE Energy e Efficiency Maine o Efficiency Vermont ® Empire District Electric Company  Energy Trust of Oregon  Eversource

Connecticut ® Focus on Energy, in partnership with participating Wisconsin utilities ® Georgia Environmental Finance Authority (GEFA)

neea Heartland Community College ® Idaho Power e lllinois Department of Commerce & Economic Opportunity (DCEQ) e lowa Energy
Center e Kansas City Power & Light Company ® Kansas Electric Cooperatives ® Kansas Energy Division of the Kansas Corporation
Commission e Kansas Municipal Utilities ® KeySpan e Laclede Gas Company ® Land of Lincoln Workforce Alliance  Lincoln Land
Community College ® Michigan Economic Development Corporation-Michigan Energy Office ® M.C. Dean, Inc. ® MidAmerican Energy
Company ® Midwest Energy ® Minnesota Department of Commerce ® Minnesota Energy Resources Minnesota Power ¢ Missouri
Department of Natural Resources ® National Grid ® Nicor Gas ® Northwest Energy Efficiency Alliance ® NorthWestern Energy
North Carolina State Energy Office ® North Shore Gas ® Ohio Department of Development, Office of Energy Efficiency ® Ohio Public
Facilities Maintenance Association ® Ontario Power Authority ® Otter Tail Power Company ¢ Pacific Gas & Electric Company  Pacific
Power Peoples Gas ® Progress Energy ® Puget Sound Energy ® Rocky Mountain Power ® San Diego Gas & Electric ® Seattle City Light
Snohomish County PUD e Southern California Edison @ Southern California Gas ® Southern Minnesota Municipal Power Agency
Tacoma Power ¢ U.S. Dept. of Energy, Federal Energy Management Program ¢ United llluminating ® Unitil ® Washington State Dept
of Enterprise Services ® Waste Reduction Partners ® Westar Energy ® Wilbur Wright College
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