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• Continuous hinges
• Mounting holes on back
• Easy operation of flush latch with a screwdriver or coin
• Collar studs provided for mounting optional panels
• ANSI 61 gray polyester powder coated
• Door and body stiffeners for extra rigidity
• Optional steel panels with white finish
• Optional locks and latches available
• One-year warranty

Available now at kele.com
or by calling 877.826.9047

TRANSFORMING OUR INDUSTRY
WITH IoT AT AHR EXPO 2018
This year the AHR Expo showcased examples of our industry’s products and services
being intertwined and transformed by the Internet of Things (IoT).
by Ken Sinclair (Publisher of automatedbuildings.com) for contractormag.com

All of us are engaged in this transformation for the greater
good. The transformation will occur when and as fast as we
allow it, but only when all the people it touches embrace the
change.
We need to engage in our future. We need to unlearn
and rethink our vast experiences. We need to revisit our
preconceived notions of what can and cannot be changed.
Discovering that your learned experiences are the new
variables is very upsetting. It is, in fact, transforming.
We need to unhinge our minds and set new paths.
This year’s AHR Expo was a smorgasbord of transforming
products, services, and ideas; the Expo presents an arena
for action.
We need to learn what we do not know and not just keep
repeating what we do know. We need to seek those who
will lead the transformation of our industry.
I have published an online magazine for the last 19 years,
and I am constantly overwhelmed with our rapid transformation.
I have captured some quotes from key articles to help you
make better sense of how IoT is transforming our industry.

Why do I want to be part of transformation?
IoT is as much about behavioral changes and business
opportunity as it is about technology. However, realizing its
potential starts with understanding the value and contribution
it brings. IoT is as much about behavioral changes and business

opportunity, not just technology. We need to operate and
manage buildings based on outcomes, not output. IoT is
not the objective of this transformation but the platform
upon which to connect, collect, and analyze data so we
can measure and validate these outcomes. Building owners
and operators should not “buy” IoT; they should purchase
solutions to specific problems where IoT components are part
of a solution.

What does “IoT Ready” mean?
Being IoT ready is being able to discuss the merits of IoT
and apply them to our applications for human-centric solutions.
When I originally created the catchphrase #RUIoTReady,
I thought the question was focused on our traditional smart
building industry but now have come to understand it is not
just our industry that needs to be IoT ready. Those who are
the reason for our human-centric solutions need to be part of
the discussion, education, and solution and made IoT ready.
This process of developing inclusive solutions requires us all
to think more like app developers creating our human-centric
solutions.
Our opportunity is 2B IoT-Ready and use our combined
knowledge of what we know and what we do not know to
gracefully and purposefully connect humans to our large
inventory of buildings.
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One sensor by itself is an island. One sensor connected to a data analytics or AI assistant is a
meaningful contributor to a huge variety of opportunities for improving our buildings and reducing costs.
by Troy Davis, Sales Director, EnOcean Inc.

Over the past 20 years of working on the integration and construction of both the HVAC and lighting industries, I’ve seen some
interesting projects and some innovative solutions deployed. Those first projects we handled years ago were very clearly distinguished
between lighting projects and HVAC projects. It was a rare unicorn project that merged the two together.   
A handful of integrators and engineers slowly started to see the benefits of bringing these two territories into the same platform, and in
some cases, using the same contractor. Over the past three years, we have seen an incredible acceleration in this combination and
implementation of the whole building solution, proving that unicorns are a thriving species. Connecting more independent pieces into
one cohesive solution has, in part, been driven by what’s been dubbed the Internet of Things (IoT). Sensors and switches have unknowingly
been searching for a name for what we’ve been doing all the years. Luckily, the Internet of Things looks to have finally solved our
name search - we’ve been “Things” all along.  
Even though it’s not well understood yet, IoT is becoming a bigger part of our lives, both in the building sector and our personal lives with
the advent of artificial intelligence and virtual assistants (Alexa, Google, Watson, etc.)
One sensor by itself is an island. One sensor connected to a data analytics or AI assistant is a meaningful contributor to a huge variety of
opportunities for improving our buildings and reducing costs. Here’s a partial list of what we can do with the information today and in the
near future:
• Occupancy to control lighting and HVAC saves energy (money) by turning things off or down when not needed.
   This optimizes the use of HVAC and lighting equipment, extending their life, by prolonging replacement dates.  
• Lighting control color optimization based on time-of-day, such as warmer temperatures for morning and evening while
   providing a cooler temperature light at noon. This contributes to employee productivity, a metric that’s hard to quantify the
   actual dollar benefit but has been studied to show benefits over time in terms of employee retention and improved output.
• Preemptive maintenance using sensors connected to power feeds into various equipment can determine when certain
   pieces may be headed towards failure. In certain applications, this can be massive savings if you have a huge chiller failure
   and the parts aren’t sitting in a warehouse nearby. Wireless sensors can easily be added to these failure points.
• Building square footage optimization because real estate is a major cost to a typical business, it’s important to make sure
   that every single square foot is utilized to a reasonable capacity. We’ve witnessed this in the form of heat maps produced by
   occupancy sensor data. Underutilized sections of a floor plan can be remodeled or adjusted into space that is experiencing
   heavy traffic within the building. Or a company can take this data to determine next year’s space needs, reducing or expanding
   their footprint based on actual data.  
• Emergency management as data will soon provide accurate people counting, we can implement strategies for resource
   deployment when emergencies occur.  
As the Internet of Things expands and gets printed on every piece of marketing material known to our industry, we need to sort out the
“how.”
Our friends at BACnet have a great solution to bridge these silos into one platform that’s already known to the building industry.
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ONE

COHESIVE
SOLUTION

Leveraging existing networks and methods have been helpful and are a good start. Working with a software system that existing
personnel are comfortable with provides a powerful argument for implementation. This system is growing and doing what it can to
accommodate the aging equipment in a building while also taking advantage of all these new “Things” coming our way, but it can’t
handle the edge computing.
We have started to see a trend towards software platforms that lean on new capabilities in software, hardware, and AI, yet also can
contribute back to the systems such as BACnet. This allows the building to utilize their existing system but injects much more modern
intelligence into the mix. Any of these software systems can take the variety of protocols and help them coalesce into one bucket, giving
you one portal to manage the variety of applications as needed, while only requiring you to learn one new piece of software.  
Companies like IBM are using information from wireless sensors in the field to provide previously unheard of granularity. Real estate asset
managers are leveraging this with their clients to maximize many levels of the chain. The power in these software packages also allows
integrators to be less concerned about the product protocol and more focused on the goal the building owner is trying to achieve.
A quick example: A grocery store chain HQ can now receive a text when any one of their refrigerators is outside of a specified range.
Preemptively preserving the safety of the food in that section reduces liability associated with foodborne illnesses and also provides proof
that storage was achieved within specs at all times. This same grocery store can leverage the system to lower the lights during times of
day when the store is only stocking or when sunlight is streaming through the skylights, extending the life of the lights, reducing costs
of energy, and reducing maintenance costs. These powerful systems can also track shoppers within the retail space to provide
the consumer with guidance or coupons as they travel through the store. Like it or not, this is already installed in hundreds of stores.  
So how do we collect this information without a massive amount of wiring and costs? Wireless devices are the simplest solution with the
lowest cost to install into existing building stock and are also proving to be a much more flexible option in new builds as well. EnOcean
has been installing wireless devices into hundreds of thousands of buildings over the last 16 years. As we’ve expanded over recent years
and grown from the sensor business into the “Thing” business, the feedback is clear: batteries are a huge stumbling block.
The first battery is cheap, installed in the factory and in bulk. The second, third, and fourth batteries are prohibitively expensive, installed
by a technician, in the field, one at a time.  
Luckily, sensors, switches, valves, controllers, mouse traps, and many hundreds of other “Things” can be powered without batteries,
completely eliminating the maintenance point created when a battery-powered point is installed. This can be accomplished with
field-proven safe energy harvesting methods and not experimental power broadcasting or other challenging methods. Utilizing just the
lights in the space or a couple millimeters of motion, the members of the EnOcean Alliance have provided millions of self-powered Things
to the industry over the last 16 years. We continue to see major growth in these pieces of the IoT puzzle, saving countless batteries from
landfills or recyclers.
I look forward to seeing where this newfound intelligence capability will take us. With the continued deployment of billions of “Things”,
EnOcean expects to continue to see considerable growth in this sector and we are hopeful more companies will adopt the sustainable
and self-powered solutions.
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BUILDING IoT:

IMPLICATIONS
FOR CONSULTING
ENGINEERS
by Tyler Haak, Northeast Business Development Manager, Schneider Electric

Seasoned professionals and new engineers entering the workforce will need to work with &
Smart systems are all around us. From our phones to
digital assistants, connected technologies have infiltrated
every aspect of everyday life, including the buildings where
we live, work, and play. As devices are more connected
than ever and connectivity continues to become more
complex, facility professionals must harness new skills
to ensure these technologies are being used to the best
of their availability. For smart systems in buildings, the
consulting engineer plays a critical role in ensuring these
technologies are implemented in an efficient manner and
are being used to their full capacity. Let’s explore key
considerations for consulting engineers to ensure building
IoT adoption is as fruitful as possible.

System integration requires advanced collaboration
As IoT integration becomes more critical to buildings
management, engineers from different backgrounds will
be expected to understand the ins and outs of how various
building technologies work. Mechanical, electrical, and IT
engineers who previously worked in silos will need to have
a deeper understanding of what each position brings to
the table and how to best work together to realize the full
potential of IoT. When a system is being integrated, it’s
critical to bring each of these groups together early, so
each position is involved in the initial planning and strategy
discussions for IoT implementation. This enables each of
the engineers to voice the easiest and most affordable way
to integrate systems from their own unique perspective.
If communication does not occur up front, engineers from
different sectors of the building may develop a plan that
only addresses their area of expertise, making it more
difficult to integrate building technologies later.
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Additionally, as disparate building systems become
connected through IoT solutions, there may be an overlap
in responsibilities or gaps that need to be filled. An integrated
approach to fluid communication will ease a lot of stress
when attempting to fit pieces together that were once
disconnected. Particularly with networking, engineers will
want to work closely with IT personnel to ensure that each
area of the building is adequately connected to the internet
with enough bandwidth. IT personnel at all levels will need
to communicate their input to all engineering trades as IoT
solutions become more critical to buildings.

Cybersecurity comes to the forefront

While IoT solutions will bring new efficiencies to day-to-day
tasks for building managers and enable easier communication
between systems, cybersecurity concerns will undoubtedly
grow. Facility managers and consulting engineers alike
need to understand the new risks associated with
IoT-enabled systems and implement strategies to decrease
the threat of security breaches. One strategy to consider is
an in-depth defense approach, which enables systems to
protect themselves from a potential breach.
The following are several best practices to consider when
developing a cybersecurity plan:

• Perimeter protection: At a minimum,

perimeter protection should be instated to
reduce the threat of hackers infiltrating building 		
systems and accessing personal, secure information.
At its core, this ensures that networks are
password protected and that a solid firewall is
implemented to protect against hackers trying
to break in from the outside.

& feed off of each other’s knowledge to fully realize the benefits of the Internet of Things (IoT).
• Device hardening: Additionally, building

engineers should enforce device hardening by 		
removing factory defaults from all hardware.
They will also need to continuously update these
devices over time to identify specific ports that 		
could be taken over by an outside attacker.

• Monitoring and updating: Engineers 		

should consistently assess their cybersecurity
practices for improvement, monitoring their
systems and making updates as necessary. 		
System specifications should always be up to
date, and building managers should ensure 		
their IoT solutions are not lagging behind the
most current technologies. Engineers should 		
know that technology is continuously being
updated and should be prepared to address 		
these needs on an ongoing basis.

As new ways of remote monitoring are developed and
mobile devices are integrated into building systems,
engineers must constantly be aware that security threats
are imminent and take proactive steps to ensure their
buildings do not fall victim to them.

The need for skills development

The newer generation of building management professionals
generally has the deep technical knowledge and is
comfortable leveraging new technologies as part of their
everyday lives. Conversely, more seasoned facility
professionals may not be as tech-savvy as their younger
counterparts or as adept at bringing new technologies into
their working and professional lives. However, both
generations have much to learn from each other with

regard to developing new skills. Traditional consulting
engineers can learn how to implement and operate new
technologies more efficiently from the younger generation.
On the other hand, older professionals have experienced
previous transitions in the industry and have developed
skills to adapt quickly to new scenarios as building
technology adoption grows.
As building systems become more intelligent and connected,
the volume of data being generated by these systems will
grow exponentially. This means that both generations of
facility professionals and engineers will be expected to
learn more about data processing and analysis.
Technologies like artificial intelligence, machine learning,
and other emerging capabilities will soon play a greater
role in buildings as they continue to develop. Building
engineers should embrace the evolution of technology
and devote themselves to continuously learning.

Conclusion

It’s clear that consulting engineers will play a critical role
in the implementation of IoT solutions and the way facility
managers use them. As technology evolves, we will need
to communicate and assign responsibilities early on in project
development. Additionally, engineers will need to adopt
new skills, including high-performance networking and
cybersecurity protection, to ensure their IoT solutions are
as safe and secure as possible. Seasoned professionals
and new engineers entering the workforce will need to
work with and feed off of each other’s knowledge to fully
realize the benefits of the IoT. This will ultimately ensure
that IoT systems are being used to their full potential with
the best outcomes for building owners, managers, and
occupants.
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David Roames (our “DR”) was a member of the Kele family for over 20 years.
His career was both varied and impactful to not only his customers but also to his
fellow associates. DR started with Kele in the warehouse processing orders and
he then worked in Sales, Product Management, and finally Technical Sales. DR
was also a regular contributing author for Insights. It is in the role of a Technical
Sales Specialist that he most helped customers (and other associates)
on a daily basis. He was recognized for this in September 2016 when he won
the Kele Key To Customer Care Award which recognizes a Kele Associate for
going above and beyond what is expected to help a customer or peer. DR often
credited Kele for financing his second college degree, which supported his
efforts to better understand the engineering needs of our customers. DR
felt strongly that in order to be most useful to our customers he needed to
understand their needs and daily obstacles. DR was always giving credit to
others, as evidenced when he often remarked that without the help of Dave
Irby he would have never made it through college algebra. DR loved his
Chicago sports teams and was often seen wearing the jerseys of his beloved
Blackhawks, Cubs, or Bears. DR even chaired the annual Kele Open Golf
Championship, giving up much of his personal time so his fellow associates
could have a good time. DR will always be remembered for his passion for
music and Porsche racing. If you get the chance, take a second or two and
quietly thank him in your own way for his faithful service and willingness to
help anyone who needed it. Rest in peace David. You’ve lived well and helped many.
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TECH

TALK

by David Roames / Technical Sales Support Specialist, Kele

		QUESTION ONE

		QUESTION TWO

		What is the difference between a Class 1, 		What is the difference between a
Division 1 and Class 1, Division 2 installation?
		
mixing 3-way valve and a diverting
		
Are parts used for either interchangeable? 		
3-way valve?

Class 1 means that the hazard is gaseous. Division

A mixing 3-way valve is designed to mix the

1 means that the hazard is always or frequently

incoming water. A mixing valve has two inlets

present. Division 2 means that the hazard is

and one outlet. A diverting 3-way valve is

normally not present. A component rated for Class1,

designed to divert flow from a common port to

Division 1 can be used in both Class 1, Division

one or another outlet ports. A diverting valve

1 and Class 1, Division 2 environments. Class 1,

has one inlet and two outlets.

Division 2 rated devices should never be used in
an area designated as Class1, Division 1.

A

AB

Typical Mixing

B

Typical Diverting

A

AB
B
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BACK to BASICS
by David Roames / Technical Sales Support Specialist, Kele

One of the many common ties that bind all building automation and energy management systems
is sensing pressure. Pressure readings throughout a system are great indicators of system performance.
Sensed pressure can also be used to indirectly control other variables like temperature and flow.
Here are some of the pressures associated with building automation and energy management systems.
Absolute Pressure
The sum of gauge pressure and atmospheric pressure.

Total Pressure
The sum of static pressure and velocity pressure.

Atmospheric Pressure
The pressure existing at the surface of the earth
caused by the weight of a column of air above the
point of measurement. Atmospheric pressure varies
with altitude and weather conditions, but 14.696 psia
is generally accepted except in high altitude locations.

Velocity Pressure
The pressure exerted by the velocity of a fluid. Velocity
pressure is generally obtained by measuring total
pressure and static pressure and subtracting the static
pressure from total pressure. The remainder is velocity
pressure. The two types of pressure most commonly
applied in building automation and HVAC systems are
gauge pressure and differential pressure. Gauge
pressure is often used to indicate things like the
efficiency of compressors (via pressure transducers),
and to protect equipment (with pressure switches).
Differential pressure is often used to control building
static pressure (through differential pressure
transmitters), protect equipment (through differential
pressure switches), and to indicate flow (usually by
employing a pitot tube or venturi pressure sensor).

Compound Pressure
Pressure ranging from vacuum to gauge pressure.
Differential Pressure
The difference between two pressures.
Gauge Pressure
A pressure reading above atmospheric pressure.
Most instruments read gauge pressure.
Static Pressure
The outward push of a fluid against the walls of
a container.

Pressure Above Atmospheric Pressure
Barometric Pressure
Atmospheric Pressure

Pressure Below Atmospheric Pressure

Absolute Pressure
Gauge Pressure
Vacuum

Absolute Zero Pressure
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FIRE AND SMOKE DAMPER ACTUATORS

MS4104F1210 | MS4120F1006

Honeywell fire and smoke damper
actuators are designed to meet both
UL-555 and UL-555S 350°F safety
requirements for combined fire and
smoke applications. The fast-acting
actuators close dampers in 15-20
seconds, and the integral spring return
ensures the consistent, proper level
of torque.

Available now at kele.com
or by calling 877.826.9047
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Do you know the

BEST PRACTICES for
BUILDING ANALYTICS?
by Jon Schoenfeld, Director, Energy and Analytics

(This article was originally published on automatedbuildings.com and is continued from the cover article of the Winter 2017 Insights: Can You Design a
Control System that Maximizes the Benefits of a Building Analytics Engine?)

If your analytics engine is built correctly,
it will enhance workflows and support cost
savings while being able to expand quickly
as responsive analytics takes over in the
not-so-distant future.
The term “analytics” is thrown around a lot these days. From enhanced visualization to fault detection and diagnostics, analytics
can be used to describe it all. And it’s all progress in our quest to make use of the data we collect from modern buildings.
However, our ultimate goal is to generate the correct response from the data we’ve analyzed. Analytics that either inform an
action of trained operators or automatically improve a system’s operation are called responsive analytics, and they’re the end
game we’re all working toward. Responsive analytics are those solutions that drive positive, productive change in our facilities.
We use the following best practices to make our analytics more responsive.

FIND WHAT MATTERS MOST TO YOU QUICKLY AND EASILY
The needs of each company, institution, or municipality can vary. Even individual stakeholders may require different information
or hold certain findings of higher importance than others. While some may focus entirely on energy usage, others are driven by
occupant comfort or equipment reliability. Analytics can certainly provide insight for all, but weeding through what doesn’t interest
you should not be a chore. The first step in a successful analytics approach is a carefully thought-out organization of the rules and
reports that are actually needed so each company or stakeholder can quickly and easily find what matters most to them.
Beyond a classification of rules, there must also be a way to prioritize the findings of your analytics engine. Ideally, priority would
be a proxy for the financial impact of the issue, but that’s not always possible. What’s the cost of uncomfortable tenants? And what
is more important: the financial impact of a past event or the future impact if it isn’t resolved? However you evaluate priority, simply
assigning a high, medium, or low value to your rules will not suffice.

Consider this: You log in to your alarm console and look back at the past seven days. You see that a “medium” priority issue has

been happening 24 hours a day for the whole week. During that same week, your “high” priority issue occurred for only one hour.
Which issue from that week would be your real highest priority?
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LIMIT NUISANCE AND FALSE ALARMS
It is better to identify five issues conclusively than to report 10 issues where two are false. Why? Because it is difficult to regain
the trust of your facility staff once they’ve spent time investigating a false alarm.
The job of limiting nuisance and false alarms is not an easy one. In some cases, it’s a larger task than identifying the issue.
Poor data quality, communication problems, faulty sensors, data modeling errors, and controller failure can easily manifest
themselves as some unrelated issue, that sends your facility staff off on a wild goose chase. If your analytics provider
hasn’t explained how they are going to address these concerns, it’s time to ask a few key questions:
• Do you have the mechanical and controls expertise required to develop fault detection & diagnostic (FDD) rules?
• Do you employ adequate delays to prevent momentary anomalies from popping up as real issues?
• How do you prevent sensor and communication issues from causing unrelated false alarms?
• How do you prevent central plant and air handler issues from causing nuisance alarms at the zones?

SEND THE RIGHT MESSAGE
A crucial step towards responsive analytics is providing a clear and useful message to the user. This starts with a succinct
description of the observed conditions that resulted in the fault detection, followed by a list of possible causes and the
recommended next steps to solve the problem. These messages should be as detailed as possible without drawing false
conclusions. Here are some examples of the full spectrum:
Bad messaging
The air handling unit (AHU) is cooling when it shouldn’t be.
Better messaging
The cooling command is on while the space temperature is less than the setpoint for two hours. The cooling may be in
override, the effective setpoint may be incorrect, or the control of the cooling command may need to be tuned. Check to 		
see if cooling is overridden and that the effective setpoint is correct for the occupancy status of the AHU.
Best messaging
The cooling command is on while the space temperature is less than the setpoint for two hours. The effective setpoint
does not match the occupied cooling setpoint. Check to see if the occupied cooling setpoint and effective setpoint have 		
been mapped to the correct point for the AHU.
The analytics community strives to create rules and algorithms that pinpoint the root cause of every issue, but in practice, the
cause is not always so clear cut. Our last example is an illustration of how two analytics – one for unnecessary cooling and one
for an incorrect setpoint – can be combined to get us closer to a root cause. But even with those two analytic points, we require
confirmation of the real issue before a solution can be complete. Those who claim their analytics can nail the root cause in all
circumstances probably do not have the experience to know why that’s not possible. Instead, your analytics should lead people
toward the solution by telling them what additional information must be confirmed.
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DON’T TRY TO DRINK FROM THE FIREHOSE
If your analytics engine is worth its weight, it is likely going to produce a lot of findings, especially when you first turn it on.
It is easy to be overwhelmed with a seemingly never-ending list of action items and problems to investigate. A good system
should throttle what is provided to the end user. Whether this comes in the form of targeted reports, advanced issue filtering,
or user-defined views, the action items for your team should be easy to find and limited to only what can be realistically
accomplished. The prioritization mentioned above is a prerequisite for this type of reporting. It’s important to remember that
our goal is to solve problems, not just to identify them, so a to-do list of 20 items when you only have time for five isn’t helpful,
especially when the list changes every week.

BEWARE OF COOKIE-CUTTER ANALYTICS
To be cost effective, analytics are developed in broad strokes so they can apply to many different systems, equipment types,
and buildings. That doesn’t mean there isn’t a need to develop algorithms and rules that address the unique issues of your facility.
A flexible platform that allows for customization provides the most assurance that you will get what you need from your analytics
engine.

BE READY FOR WHAT’S NEXT
Most analytics packages on the market today are passive, rule-based engines that identify issues and propose solutions.
There is significant momentum now for both real-time optimization and machine learning that will change the way we think about
analytics and fault detection and diagnostics (FDD) in the coming years. We’ve all got our eyes on the responsive analytics prize,
but to get there, we need to establish a strong foundation for analytic understanding with a focus on the usability of the products
as they stand now. The information needs to be relevant and readily available. Operators need to see the information improving
workflow while managers need to see it impacting the bottom line, all without overloading anyone with information that’s not crucial
to meeting those objectives. If your analytics engine is built correctly now, it will enhance workflows and support cost savings while
being able to expand quickly as responsive analytics takes over in the not-so-distant future.

**

About the Author
Jon Schoenfeld is Director of Energy and Analytics at Kodaro. He applies his deep technical knowledge of building system
design, engineering, and operation to Kodaro’s growing list of analytics products and services. Schoenfeld has been an
engineer in the renewable energy and energy efficiency fields for more than 15 years.
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Belimo Sensors.
Providing the reliability you know and expect.
Belimo HVAC sensors offer trusted reliability, easy installation, and seamless integration with major building
automation systems and are designed with an innovative screwless snap-on cover housing that allows for
easy commissioning and provides NEMA 4X / IP65 protection. The range includes accurate sensors for
measuring temperature, humidity, pressure, CO2, VOCs, and flow in pipe, duct, and outdoor applications.
Belimo sensors provide the highest quality and are backed by world-class service and support.
Discover all the advantages at belimo.us or visit kele.com to shop Belimo sensors.
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YOUR 3-WEEK LEAD TIME
CUSTOM PANEL SHOP
1.8 million parts available |
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Diagram proofing | In-house testing before shipping | Job site delivery
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