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Single Pressure Gages,
Digital

Differential Pressure
Gages/Switches,
Transmitters

e

Thermometers,
Digital Solar

Data Loggers,
Single Pressure

v

Air Velocity
Transmitters

Single Pressure Gages/

Switches/Transmitters,
Digital

=

Y

Differential Pressure
Gages/Switches, Dial

; A
i

Thermometers
with Transmitter

Data Loggers,
Indicating

Flow Sensors

Differential Pressure
Gages

Differential Pressure
Switches

®
Q

Temperature Switches,
Mechanical

Data Loggers,
usBe

Carbon Dioxide
Transmitters

Manometers,
Stationary

Differential Pressure
Transmitters, Air & Gas

Temperature
Transmitters

Data Loggers,
Wireless

Air Flow Switches

www.Sigma-BMS.com sales@Sigma-BMS.com

Pressure
l o g

Differential Pressure
Transmitters,
Liquid & Gas

Temperature

Lod

Data Loggers

a3l 6315 el

Air Quality
lg> S




PROXITIN

2

Level Switches,
Displacer

Level Switches,
Tuning Fork

Level Transmitters,
Capacitive

Flowmeters,
Orifice Plate
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Flow Switches,
Thermal
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Water Meters
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Particulate
(Dust or Broken Bag)
Transmitters/Sensors

Level Switches,
Conductivity
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Level Switches,
Paddle

-

Level Transmitters,
Float

Flow Transmitters,
In-Line

-
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Flow Transmitters,
Electromagnetic,
Adjustable Insertion
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Flow Transmitters,
Electromagnetic,
In-Line

L,
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Valves,
Solenoid
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Level Switches,
Tilt

Level Switches,
Diaphragm

Level Transmitters,
Ultrasonic

Flowmeters,
Variable Area & In-Line

Flow Transmitters,
Turbine

- |

Mass Flowmeters/
Controllers

&

Valves,
Diaphragm Pulse
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Level Switches,
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Level Transmitters,
Submersible

Y

Level Switches,
Vibrating Rod

Y

Flow Switches,
Paddle

i

Flow Transmitters,
Paddlewheel,
Adjustable Insertion

Flow Transmitters,
Ultrasonic

Timer Controllers

Mercoid"
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Level Switches,
Optical

Water Leak
Detectors

Flow Sensors,
In-Line

Flowmeters,
Totalizers

Others
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Preface

More than $400 billion are spent each year to power the residential and commercial buildings in the
United States. This amount is nearly 70 percent of all electricity consumption, about 40 percent of
the nation’s energy bill, and contributes to nearly 40 percent of the carbon emissions in the country.!
Although these numbers may seem alarming at first, they also highlight a significant opportunity.
Improving the efficiency of our buildings does more than just save money and energy; it supports the
creation of new jobs, reduces pollution, and supports the local and national economies.

The shift toward more efficient and sustainable buildings has been accompanied by increased emphat
on resiliency and durability. In just the past 10 years, significant changes have been made in construct
and design methods—focusing on stronger, safer, and more durable buildings. Our buildings need to
stand up to natural hazards, moisture, pests, occupants, and other elements that can undermine the
performance of the structure. The efforts made toward improving energy efficiency will be realized o
if the building is designed to endure these various conditions.

The affordability of our buildings also stands to improve greatly from increased efficiency and new
construction methods. Energy, construction, and maintenance costs can contribute substantially to tt
financial burdens of buildings, rendering them unaffordable to many owners or tenants. Implementin,
energy-efficient strategies results in lower energy consumption and lower utility bills for owners and
tenants. Improved construction methods and practices produce higher quality and more durable
buildings that can decrease construction costs and future maintenance and repair needs.

This increased emphasis on constructing buildings to a higher standard has resulted in significant
investments in research and development of innovative building technologies. The landscape of build
products, materials, components, and systems has increased substantially in recent years. These
advancements have paved the way for the new design and construction methods that make buildings
stronger, safer, more durable, and more efficient. Many options are currently available to building
owners and decisionmakers when investigating new technologies that can improve their buildings.

This document, The Innovative Building Technology Guide, is important today to assist in the
decisionmaking process. Just as no two buildings are the same, different technologies, products,
systems, and building components differ in the types and quantity of benefits they offer and the imps
their advantages can have on a specific building. It can often be overwhelming and confusing for own
and decisionmakers to determine which technologies are the best fits for a given project. No one-size
fits-all solution exists to improve building construction efficiency and, thus, key decisionmakers need
to be educated—not only about what options are available to them, but also about how to evaluate
these options in relation to their project. By developing this guide, we provide a valuable resource thz
will assist building owners and operators, design professionals, and other decisionmakers through the
process of identifying, evaluating, and ultimately implementing the technologies that best fit their
needs.
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Chapter 1. Introduction to the Innovative Building Technology Guide

Organizations and agencies that own, manage, upgrade, and operate assisted housing facilities (or
other non-market-rate housing) are often key decisionmakers regarding systems, materials, equipment,
and technologies that will be incorporated into new construction and renovation projects. Although
design and building professionals, such as architects, structural and mechanical engineers, and building/
trade contractors, often provide guidance regarding building systems and materials, HVAC (heating,
ventilation, and air-conditioning) and water heating equipment, recommendations often revolve around
those technologies that are most familiar and have the lowest first costs. Opportunities to enhance
building performance and reduce operating costs over time are frequently lost due to lack of adequate
consideration of newer, less well-known technologies. For existing buildings, this tendency is often
exacerbated by the additional constraints of space, other existing systems in the building, scope of the
renovation project, and occupancy; a typical scenario is simply to replace in kind. Project schedule also
drives the decisionmaking process and, far too often, selections are made hastily.

This Innovative Building Technology Guide is designed to assist building owners/operators and design
professionals through a process that encourages thorough and rational consideration and comparison
of multiple technologies to select the best fit to fulfill a given purpose(s). Upfront economic costs will
be only one of multiple economic considerations. Life-cycle analysis, return on investment, and total
monthly operating expenses (cashflow)—including utility bill costs, and principal and interest payments
on financing—will be important considerations. Tools and methodologies to analyze and compare
performance of different system options will provide assurance regarding maintenance schedules and
costs, longevity, and documentation that the equipment or products function as expected. Tools that
aid in review and understanding of local code compliance, in compliance with possible green standards
or high-performance programs, and in verification that selected technologies will be compatible with
one another are important metrics to ensure feasibility and constructability in all homes and categorized
specifically based on climatic, disaster, and other weather concerns.

About the Guide

The building technologies landscape is extremely broad and encompasses a wide variety of components
and systems that make up a building or home. This broad landscape makes creating a comprehensive
guide, like this one, challenging. The authors must take into consideration that the level of understanding
and knowledge about buildings, the components and systems that they encompass, and new
technologies varies greatly from person to person. For that reason, it is the intention of the authors that
this guide be relevant to the masses.

When integrating an innovative technology into a project or building, a building professional needs to
consider three major types of analysis. (1) An economic analysis would be performed to determine and
identify all costs associated with the technology and project to make the most cost-effective decision.
(2) A feasibility analysis would be performed to determine if a particular technology is applicable and
compatible with the project or building. (3) Finally, a performance analysis would help determine
whether the technology will achieve the goals and objectives of the project.

The guide is structured around these three major evaluation channels, or considerations, each one
headlining a different chapter. Although these three types of analysis provide a framework for a
comprehensive evaluation of building technologies, it is also important to understand how they tie into
overall project management. Project management structures have many different variations, but most
generally incorporate very similar components. For purposes of this guide, we identify four different
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phases of a project management structure: conceptual, scoping, design, and implementation. These
phases outline a general timeline for a project; however, it is important to remember that economic,
feasibility, and performance considerations are critical throughout the life of a project. Instances will
occur when certain evaluations and considerations will need to be revisited again during different
phases of the project.

The four project decision phases identified by this guide include—

sEarly project phase in which ideas are just being generated.
What are the project goals and objectives?

Conceptual Phase

. Phase in which options are being laid out and the project
SEG pl n g Ph dase begins to take shape.What technologies will fit the constraints

of the project ?

DESign;DEVE Iupm = nt Phase in which top options are further examined, designs are
Phase generated, and final decisions are made. Which technalogy
waorks best for the project?

. Phase in which specified technologies are integrated into the
Emplementatlﬂﬂ PhESE building or project and Installationand construction begin.

What do vou need to do to implement this technology?

Using the Guide

The following illustration (on page 3) offers the reader a depiction of the structure of this guide.
Economic, feasibility, and performance considerations discussed in chapters 2, 3, and 4, respectively,
are represented by the columns. The rows are decision phases that are common across each of the
considerations. Each row is a subsection in the chapters on the considerations. Furthermore, this
illustration is used throughout the guide to help orient the reader as to what consideration and phase i
being discussed in that subsection.
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Conceptual
Phase

Scoping Phase

Design Phase

Implementation
Phase

Economic
Considerations

Feasibility
Considerations

Decision Phases

Performance
Considerations

Funding Sources
and Incentives

Occupant and
Program Meeds

Desired
Performance
Attributes

Budget Priorities

Local Zoning and
Bullding Codes

Project Selection
and Review

Cost/Benefit
Analysis and
Optimization

System Integration

Cparational and

Construction
Trades

Verification

Maintenance Costs and Schedules
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Background on Building Innovation

In regard to technology, innovation means finding a
better way to do things or improving something that
already exists. Innovation is what drives progress

in all industries. Can you even imagine our lives
without it? Automobiles were a rich man's toy at
the beginning of the 20th century until, through
innovation, Henry Ford developed the Model T. Fast
forward to the present and we have cars that can
be plugged into electrical outlets, drive hundreds of
miles, and accelerate to speeds of more than 200
miles per hour. We have clearly come a long way
since the horse and buggy. Innovation is responsible
for this progress.

The same can be said about the building industry.
Shelter is an essential part of human life. Qur early
ancestors built structures with their own hands
from the natural resources available to them. Early
Americans built log cabins, a construction method
that was advanced for the time. The Industrial
Revolution paved the way for faster construction
through factories, improved manufacturing, and
more durable structures with the creation of new
building materials such as steel and concrete. These
new capabilities, coupled with the explosion of the
global population, the demand for strong, safe, and
quickly constructed buildings drastically increased.

Technological advancements continue to offer the
opportunity for further advancements in building
performance. Today, the market places increased

emphasis on constructing sustainable and energy-

According to a report by the World
Business Council for Sustainable
Development, the building sector
accounts for an estimated 40 percent
of global energy consumption. In
addition, in 2007, HUD determined

that more than & million households

in the United States lived with either
moderate or severe housing conditions.
These statistics are alarming; however,
they also offer a great opportunity for
improvement. Most of today’s buildings
will be used for the foreseeable

future, and, without investing in these
technologies as opportunities arise, we
are not only missing out on short-term
benefits but also on long-term ones.
The sooner we invest in innovative 5
technologies and systems, the sooner
we can reap the performance and
economic rewards.

Source: Energy Efficiency in Bulldings: Transforming
the Market, World Business Council for Sustainable
Development, August 2009

efficient buildings. New technologies and innovations enable us to construct buildings that consume
a low amount of energy and, in some cases, even generate their own. Manufacturing improvements,
new materials, improved construction methods and best practices, understanding building science, and
renewable energy technology are some areas that provide the ability to construct high-performance

buildings.

Many different building components have seen significant growth in regard to technological
advancements that offer great benefits to the building industry. Insulation used to consist of straw and
mud being stuffed between the spaces of the walls of structures. Over time, new materials, such as
fiberglass, cellulose, and foam insulation types, were developed; all of these materials have continued
to improve the thermal performance of our buildings. Similarly, in the 18th century, a fireplace was
the main source of heating for a building. When Benjamin Franklin invented the Franklin stove, he was
innovating. His stove used half the wood a normal fireplace used while generating twice as much heat.
Today we have extremely efficient whole-house heating systems that incorporate air-conditioning and
ventilation that provide improved comfort at the touch of a button.
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The building industry plays a major role in regard to global energy consumption. Whether we live or
work in buildings, they are essential to the global population. Innovative building technologies enable us
to construct stronger, safer, and more efficient structures. Many of these technologies too often do not
experience a high level of market adoption for a wide variety of reasons, however, including high upfront
costs, low awareness levels, and a lack of knowledgeable and gqualified professionals.

Evaluating Building Innovations (Economics, Feasibility, and Performance)

This document intends to provide a guideline for
building owners/managers and design professionals
to identify the "best fit" technology for a given
purpose by comparing and analyzing them through
three main evaluation criteria. The primary
evaluation considerations identified in this guide
are economic, feasibility, and performance. Study
each consideration closely, because decisions that
are made regarding innovative technologies have a
significant effect for each consideration. Examining

We have divided project management
into four phases as a way of organizing
some considerations you will want
to take into account. Keep in mind,

however, that you may need to
revisit some of these considerations
throughout the entire planning and
construction process. For instance,

only one of these considerations can be detrimental during the implementation phase, you
to a project because it may compromise the needs may become aware of an additional
and resources of another, For example, if a building source of funding that will enable you
owner is looking to upgrade the HVAC system and to expand the scope of the project
looks into only the performance characteristics of somewhat or you may learn of a new

a technology, a decision made on that one analysis product or technology you would like to

may result in going over budget or not being in use and need to verify code compliance.
compliance with local codes. In this case, the
technology would most likely not be the "best fit."
Similarly, if the building owner looks only at the
economic considerations of the equation, he or she
may miss out on some significant performance characteristics that could ultimately provide savings,
increased efficiency, and improved comfort and durability of the building. In either case, the need for
evaluating technologies for each of the three primary evaluation considerations identified in this guide is
essential to making the best decision for your project.

For purposes of this guide, an economic analysis includes all costs associated with the technology

and project. Financial considerations are often the driving factor in the decisionmaking process and
extend far beyond the initial (first) cost of the technology. Other costs associated with a project include
operation, maintenance, and replacement costs and expected or estimated savings (energy and cost).
Other economic considerations that are likely to be impacted by integrating these technologies are
increased value of the building and indirect cost or savings (those not immediately attributed to the
technology but are affected by it). In addition to evaluating these costs, identify any potential funding
sources and incentives available for specific technologies. One might be motivated to invest in a newer,
meore efficient technology if a certain government agency or group is providing financial support.

Feasibility pertains to how applicable a technology is for a given project. In many cases, feasibility
considerations are accounted for automatically. Examining elements of feasibility helps a project in
various ways including; maintaining a schedule, staying within budget, avoiding roadblocks, and quality
assurance. Often times these considerations are “automatic” or “givens” that are not necessarily
analyzed in depth. If you know you cannot displace an entire building of tenants for a long period of
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time, a deep retrofit is probably not possible. If a
technology is not practical, you are not going to
waste much time evaluating it. Not all feasibility
considerations are automatic, howewver. In
other cases, a more indepth look at the various
characteristics of the project and technology is
necessary to evaluate its practicality. Aspects of
feasibility that should be considered for any project
include; requirements from funding sources, local
codes and ordinances, compatibility with existing Multifamily buildings up to X
building components, climate and geographic
appropriateness, and availability of associated
resources. Multifamily buildings with
maore than X units.

Keep in mind that most zoning
ordinances distinguish among areas
zoned for different types of residential
occupancy. Among these types may

Single-family homes.

units.

The third primary evaluation consideration—

performance—is tied directly to how effectively Group homes.

a technology will accomplish the objectives of

the project. Performance is a broad category that Some jurisdictions are developing
encompasses different elements for different ordinances related to communal

technologies and projects. Performance can be ownership of homes and the
analyzed by evaluating technologies in regard definition of family.

to desired attributes, such as energy efficiency
or disaster resistance. It can also be analyzed by .
type of building component, such as lighting or 5
HVAC equipment. Evaluating a technology's performance depends on primary goals and objectives
identified at the beginning stages of the project. In addition to ensuring that you meet these objectives,

a performance evaluation will provide a level of quality assurance and help save time and money in the

long run by specifying a tested and certified technology.

Each of the three evaluation considerations alone is individually significant; however, to make sure the
best choice is made, all three must be accounted for. A technology that fails to meet the requirements of
only one of the criteria is not going to be the optimal choice for your project.

Starting Considerations and Project Context

Within the context of any given project, a variety of unique elements need to be taken into account
when deciding whether to integrate a new technology into your building. These various elements can
take on many different forms. In addition to the role the building plays in the project, existing systems
and assemblies, site conditions and location, the anticipated scope of work, occupancy characteristics,
and even billing structure (as it pertains to split incentives) all play significant roles in how a building will
perform and be affected by new building technologies. Each of these various elements will determine
whether a particular technology will properly fit into your project.
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For instance, a building owner who is looking to replace the old furnace and air-conditioner might
immediately look into using heat pumps. If the electrical service is not large enough to handle the load in
the winter, however, a heat pump is not a feasible option. Similarly, a building being occupied by senior
citizens is probably not a prime candidate for a high-technology, interactive programmable thermostat.
Each project will have its own unigue set of characteristics that will need to be addressed and
considered when determining whether a certain technology is feasible.

Example: Replacing HVAC

The building owner has planned to replace four centrally metered heat pumps in a 12-unit
apartment building with dedicated high-efficiency minisplit heat pumps for each apartment. The
units were ordered as soon as construction got under way so they would be on site in time for
prompt installation. When the electrician began his rewiring work for the project, he reviewed
the electrical specifications for the new HVAC equipment and realized that the current 60 amp
electrical service feeding each apartment was not adequate to power the new heat pumps.

This problem delays construction while the design team and building owner decide whether to
upgrade all the electrical entrances or redesign the HVAC system.

Lesson Learned: Interference of the project schedule nearly always entails higher costs and
impact on the budget. Therefore, in the very early stages of project planning, the building owner
should have considered all relevant elements related to feasibility to ensure that the decisions
he made were practical, reasonable, and doable. If the building owner had consulted electrician

regarding the innovative HVAC technology, the conflict with the existing electrical services
probably would have been discovered much sooner. In addition to construction delays and
unexpected higher costs, decisions made in haste are often not as carefully considered.

Why are these considerations important to vour project?

Assume you are the general manager of a professional baseball team. It is your job to put together a
team that will succeed on the field, while remaining under the constraints of the team budget or league
salary cap. Building 3 winning team takes a lot more than 11 baseball players simply signing contracts.
Players specialize in different positions, excel at different aspects of the game, and provide a variety of
different characteristics. To effectively do your job, it is critical to consider all these different elements
when piecing the team together. You will probably also want to consult with all the members of your
staff who can provide unigue knowledge and perspectives on the different players you are considering.
Together, you can best piece your team together based on your needs, your budget, your fan base, your
opponents, and many other elements that will ultimately define your success. By considering all these
different elements during the off-season, you are maore likely to avoid, or at least minimize, the effect of
potential issues (slumps, injuries, and so on) that could lead to an unsuccessful season.

Just as with a baseball team, a number of different elements affect a building. As stated previously,
these elements can be within the building or can be related to the whole building makeup. Identifying all
the various characteristics associated with your building and using them to evaluate the applicability of
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an innovative building technology are enormously beneficial actions for you as a decisionmaker.
Considering these elements can help you identify, early in the process, those technologies that will be
viable options for your project. It is important to have all the trades who will be involved in the

installation of a new technology review the specifications well ahead of procurement and installation. In

addition to your design professional(s) and contractor(s), personnel from facilities and maintenance,
security, resident life, healthcare services, and others on the building staff will have different
perspectives regarding elements that may make a particular technology a good, impractical, or

unsuitable choice. After you have identified your constraints and reguirements, you can begin evaluating

these technologies on a higher level with regard to economics, feasibility, and performance. The

following table outlines some benefits of identifying and analyzing the specific characteristics related to

your building.
- e : Implement
Maintain a Stay Within Avoid Cllauali
Schedule Budget Roadblocks ty
Assurance
If you find that a Discovering a By considering Consldering various

particular technology is
not feasible after you are
well into the
implementation phase of
your project, work can
come to a grinding halt.

technology ls the wrong
choice after you are well
into a project can result
in higher costs and can
delay the schedule,
Whether paying an
architect for redesign or
a contractor for rework
or simply having to select
@ more expensive
technology, project costs
can increase quickly.

economics, feasibility,
and performance up
front, you will be able to
resolve any conflicts that
could be encountered
ahead of time.

elements during the

conceptual, scoping, and

design phases will help to
ensure that the
technologies you select are
suitable for the application
and, thus, will perform as
anticipated

Questions To Ask

Depending on the main objectives of your project and the specific characteristics of your building,
you can ask a number of different questions to help identify the constraints and requirements when
integrating new building technologies. These questions will vary in regard to the specifics of your
project. Often, one question can lead to another, and can help guide you through a filtering process.

The following are some different types of feasibility considerations that may be applicable to your
project. These questions will be important to ask yourself, your design professionals, your builder, the
local code official, or your HUD point of contact.
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' = Do equipment and appliances have to be ENERGY STAR labeled?
What are the HUD I:ﬂr other | oI5 there a preference for or advantage to using sustainable materials?

fu nding sou I"EE} TEgI.I|HtiCII"I5 |+ Am | permitted to swap out existing gas water heaters with electric water

regarding eligible | heaters?
i ts? | *Can | replace the windows in my building If there are strict requirements
AR AT ) regarding the Savings-to-Investment Ratio that must be achisved?
s =

Is the improvement or lals adding wall insulation realistic In my masonry building if | am not planning or

technology suitable, given | able to remove the existing interior wallboard?

the current scope of my | = Are minisplit heat pumps @ viable option if it means | will 2lso have to replace the
pruject? electrical service to every apartment unit?

. J

."'- ™

%

Is the tech nnlﬂg"’ suitab iE: | # 5 rigid foam insulation a viable option for wall insulation if there is a vapor

given the building type, and | retarder behind the existing drywall?
cnmpatible with other ' =15 a gas tankless water heater a viable option if a new, larger gas line will have to

. i | be run from the street?
existing systems and | #Is replacing an old steam boiler with a higher efficiency hot water boiler
assemblies? ) compatible with the distribution systemn?

i N

)
Pd

g = Is the technology well suited | *What is the learning curve associated with the technology?

. #Is it realistic to expect the residents to use the technology appropriately to
to residents or occupancy of achieve anticipated performance and savings?

x the huilding? =What are the consequences if the technalogy is not used appropriately?

-
. | |

ls the teﬁhnﬂlﬂg',r well suited | = Will a night-time ventilation system perform well in my cold climate?

< = Does my climate receive enough sunshine to make a photovoltaic system wviable,
to my climate? given the return on investment that | am looking for?

- -

Is thE ‘lECl‘! F‘tDng",l' che ‘= ks an unvented attic allowed by the buillding code in my jurisdiction?
compliant with the building | «is an unvented crawlspace allowed by the building code in my jurisdiction?
and znning codes in my | «Am | permitted to insulate the exterior of my foundation with rigid foam

jurisdiction? RN

< 4

.-/--

Are the resources to suppurt s fire there examples of the technology in use in my area?

the tech nnlug\r madli‘yr =I5 the technology reasonably available in my area?
available? Will thE"{ be * |5 skilled labor available for the installation?
available for the |OI'IE. term? * Arg adequate service technicians or maintenance staff available?
o J/
_ U!’.}s')b 4-190 % Ol slos oo slozs js s@
ko S ity oSS sy o T kgAY L{@
www.sarafarin.com 021-88241872 = Www.bazartasisat.Com  wuw.iusws v emws



www.bitzer.de obll i s yguipenS i gt i (L Y.

Chapter 2. Economic Considerations

Economic Top 5

What do you want to do and what do you have to do?

What is your budget?

Compare options with equal performance to optimize costs.

Choaose an analysis method that will give you an accurate look at all the costs and benefits.

LA -

Keep in mind that many innovations have a cost and value beyond the initial purchase.
Introduction

We are all aware of the importance of cost
when making any investment. Regard|ess
of the product or service, cost is certainly
something that all of us consider. These
economic considerations are especially
important in regard to innovative
technologies for your construction or
renovation project. They are likely to be
central to your decisionmaking process.
Although facility needs or funding
opportunities may be the initial driver to
actually get a project’s conceptual and
planning phases rolling, usually it is the
project budget that frames the boundaries
and overall scope. Throughout the planning
and design phases, it is likely that you will
move back and forth between performance goals, feasibility considerations, and economic analysis,
often in multiple iterations related to any one technology or a set of technologies. Sometimes something
that may seem impractical economically at the first pass can be refined or revised so that both the
advantages offered by the technology and its economic cost fit both the project goals and the budget.

Let us start with a basic example of how you might incorporate an economic analysis in a project: the
architect for your new housing project suggests using spray foam insulation for the exterior walls. After
cantacting an insulation contractor you learn it will cost three times as much as fiberglass and twice
that of dense packed cellulose. Even factoring in the added benefits (thermal performance, improved
air sealing, and moisture resistance) the cost simply will not fit in your budget. Although you know you
cannot afford the upgrade, you still have a desire for some high-performance characteristics associated
with the spray foam. Your insulation contractor suggests blowing one inch of spray foam against the
structural sheathing and filling the rest of the cavity with a lower cost insulation material to achieve
the code-required levels. This compromise adequately addresses your economic and performance
considerations.
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Building owners, managers, and decisionmakers need to
economic analysis is a critical element to
decisionmaking, it is directly tied to other
evaluation tools. Performance analysis is
necessary to identify the benefits of different
products and systems and value them
accordingly. Feasibility analysis is also critical to
an economic analysis. If a particular technology
is not well suited to your climate, an economic
analysis of these alternatives would be
irrelevant.

To ensure that your economic projections are as
accurate as possible early in the decisionmaking
process, make sure you obtain pricing estimates
that are as accurate as possible. If you have

a contractor and subcontractors on board, request cost estimates from them because they will be
performing the work and are likely to have the most realistic cost information. If you are still looking
for a contractor, be sure to get multiple estimates. Vetting multiple contractors will give you assurance
that the pricing is fair and reasonable. Always obtain several references for a similar type and scope of
work before selecting a contractor. Keep an eye out for potential conflicts of interest—for instance, a
contractor who tells you that you must replace the
windows in your building and is a distributor for a

particular window manufacturer has a conflict of How To Identify Reliable Sources of
interest. Information:

As will become evident in the discussion of Recommendation is from a
different types of economic analysis, the evaluation trusted source.

will usually involve comparisons. You often will

be comparing different technology options and Recommendation is from your
weighing performance characteristics, the extent of design professional.

feasibility, and economic costs and savings.

Recommendation is from an

As with the overall project, economic independent third party source.
decisionmaking on building innovations are broken
down into four major project phases. These phases User review trends are positive
are intended to outline the thought process for
adopting and analyzing innovations from an
economic point of view, starting with deciding
what is required for the project, proceeding to determining the size and extent of the project, choosing
a methed and conducting a thorough economic analysis, and finally considering costs that will affect the
building owner or operator beyond the implementation of the innovation.
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Conceptual Phase
#|dentify funding source and scope

Funding SD"f rces and #|denify any requirements tied to funding
Incentives

Séﬂping Phase s|denify Must have/want to have items and perform
- prioritization
Budget Priorities «Plan size of project based on available budget

Design Phase *Review cost/benefit analysis methodology options and

Cost/Benefit Analysis and JLGAGELEIEE
Optimization =Perform cost optimization

Implementation Phase

*Plan for continued costs based on building use

Operational and «Plan for maintanence of system
Maintanence Costs
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Conceptual Phase—Funding Sources

and Incentives E m E

Economic considerations in the conceptual phase

mostly revolve around how the funding for the a l l l
project is allocated, and what requirements are tied E
to that allocation. The funding source will often

have specific requirements, and may be targeted for (oo

a specific purpose, or may be more general. For H : | l l
example, a project funded by a nonprofit elderly e Mg Wy vt |
advocacy organization might be targeted at & H m m

technologies to allow for aging in place. During the =
conceptual phase, clearly defining the source (or

! !
sources of funding), what that funding can be used g = =
for, and what must be achieved by the funding will ]
help identify what innovations can be included in a  atid
project. The following chart outlines key questions “

* | I
that will help categorize the funding and drive w ﬁ M

characterization of the options for using the

funding.
Is the funding What is the Are Who
specific or funding incentives benefits?
general? source? available?
Federal, state, or
Funding is tied to local government Based on scope Building owner
specific work and
is limited in
scope Commercial or
private interest
S —
Multiple tiers Occupants
Monprofit
organization
Funding is
general program e
funding . vocacy
Funding is mixed Diidile souknes organization

An apartment building might be renovated for specific reasons, such as improvements to outdated
ventilation systems in the building for the purpose of limiting building owner liability. Conversely, a
general pool of funding may be available for building improvements each year, and the building owner
may look for what incentives make a specific improvement economically viable.
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Funding Sources

A funding opportunity may often be the initial driver Make sure you are very familiar
that moves your project into the conceptual and design with the funding structure and
phase. Agencies such as HUD or the U.5. Department of program requirements that apply
Energy (DOE) may award grants and financial support for to your project. Depending on
projects that help encourage more widespread adoption the specific program—whether it
of innovative technologies and energy-efficient practices. is one of HUD's many programs,

Often such awards may be tied to requirements to meet a
higher standard of performance or include products that
carry a particular designation—examples being ENERGY
STAR, WaterSense, or Federal Energy Management
Program (FEMP)-Designated certifications. It is important
to identify the program or grant requirements and include
them in your key analysis from the beginning, because

a grant using a state or national
program, or tax credits through the

Internal Revenue Service, specific
requirements will apply regarding
eligible costs, allowable rents,

timeline if repayment is required,

they will need to be addressed throughout the project. and a host of other guidelines.
This process can be especially
Incentives complicated if you are leveraging o

f s th gh Itiple s s,
When considering the initial cost of a technology, be sure DS I SUEMUIGPE Soulice

to investigate any incentives or rebates that may be
available. Innovative technologies are often given a boost
by federal, state, and local governments or utility
companies when these entities perceive an overall advantage to getting the technology more widely
adopted in the marketplace. These incentives are certainly available with renewable technologies but
may also hold true with other technologies, such as lighting, high-efficiency equipment and appliances,
and energy retrofits. As they roll out new products, manufacturers may give discounted pricing on
certain items. A good place to start your search for available incentives is www.dsireusa.com. DOE's
website, www.energy.gov, also provides a list of available incentives for each state.

Incentive programs are widely varied of on multiple levels. For
example, in the state of Maryland, Baltimore Gas and Electric
(BGE) offers a variety of discounts and rebates to increase energy
efficiency in homes and buildings through its Smart Energy Savers
Program. If your project includes replacing and upgrading your

Most HUD-subsidized
housing will be eligible
for weatherization

HVAC equipment, the program offers up to $900 in rebates for assistance at low or no
ENERGY STAR-certified heating and cooling equipment. Similar cost. Check out what
incentives are available for a variety of other building components. weatherization services
These incentives not only help offset the initial cost of a project but may be available for

also will begin paying for themselves through the savings achieved your property.,
after they are installed. Remember to check with your local utility
company to see what it offers.
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1. Ramping

2. Adjustable Frequency Drive (AFD)
3. Variable Speed Drive

4. Adjustable Speed Drive

5. Inverter

6. Frequency Converter
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7. Continuous switch

8. 2-wire Start/Stop

9. momentary contact switch

10. 3-wire Start/Stop

11. single-pole-double-throw (SPDT)
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1. Variable Air Volume (VAV)
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1. chiller package
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2. the relative humidity (RH)

3. Ventilation for Acceptable Indoor Air Quality
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1. on/off control
2. cycling

3. “steady-state” performance
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5. staging

6. sequencing

7. Air Handling Units (AHUSs)
8. secondary equipment room
9. roof top air-handling units
10. terminal reheat

11. unit ventilators

12. exhausters

13. zone temperature/humidistat devices
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1. basic control loop
2. control loop
3. setpoint

4. the 2-way motorized or solenoid valve
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10. pre-set timing device
11. cam driven device

12. switch contacts
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. open loop control

. closed loop control

5

6

7. switched on and off

8. sequence or open loop control
9

. timer
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1. feedback control
2. two position controls

3. continuous controls
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1- the National Fire Protection Association (NFPA)
2- the Occupational Safety and Health Administration (OSHA)

3-the American National Standards Institute (ANSI)
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1- medium-efficiency filtering

2- HEPA filtering
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