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Z1gBee™ Wireless Mesh Networks @ zigsesAiiance

Wireless Control That Simply Works

Open Protocol comparison to proprietary systems

WIRELSS HAS COME A LONG WAY

Remember the first time you saw a garage door opener? Or the first
time you witnessed a radio key-fob opening a car door? How about
those old walkie-talkie sized cell phones? Fast forward to 2004.
Remember seeing the first Bluetooth® wireless keyboard, and
wireless ear-pieces for your cell phone? How about WiFi “hot spots”
where you can gain internet access from your laptop?

“Wireless” has come a long way, with a host of improvements in basic radio design, from
the very simple garage door opener, to the high speed Wi-Fi network. Along the way,
engineers have lowered cost, miniaturized designs, increased interference immunity and
extended battery time on a single charge. Each new radio standard has inspired a host of
new wireless products, which have collectively driven up demand for radio components,
lowering their cost — low enough that now, wireless seems to be everywhere we look.

Automatic meter reading systems that communicate wirelessly began appearing on the
market 10 years ago, taking advantage of reduced component cost, with proprietary radio
designs that lacked a common protocol. Wellspring had such a system on the market from
late 2000 though 2005, first targeted at the apartment water sub-metering market, then
expanding to cover a host of energy applications. By all accounts, the emerging industry
for wireless meter reading has been successful, but the market has grown much slower
than people expected, in part because performance of these systems has been less than
stellar. (Remember how your first cell phone performed?) To really take off, this market
needs a robust, lower cost, open protocol radio network that can be used by utilities,
building owners and suppliers without fear of being locked in to a single supplier, or an
obsolete technology.

Happily, that protocol is here at last. The new excitement in wireless is ZigBee™, an IEEE
networking standard that was published in June of 2005. ZigBee enables several thousand
low-power devices to communicate small data packets two-ways over unregulated portions
of the radio spectrum. ZigBee is targeted at devices that deliver greater value when
monitored, such as meters, lights, electrical loads, thermostats, air-conditioners, furnaces,
doors, security monitors and supervisory control systems. Unlike Bluetooth and WiFi,
ZigBee is tailored to battery operated sensing and control applications. It consumes very
little power. Non-repeating nodes are capable of running on inexpensive alkaline batteries
for more than 7 years in some cases. If forecasts for ZigBee are correct, the world of
building controls will change dramatically as the industry shifts to this new wireless
technology?!.

“l_eaders in utility cost recovery technology”
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but the manufacturer will not represent

Bluetooth

Battery Life
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performance beyond 7 years. Basically,

Wellspring expects the battery to fail from free
discharge to the atmosphere and casing
deterioration before the meter or radio
application consumes the available power. How
long will it last? At least 7 years, at any output
level.

Replacement batteries sell for $3 each, plus
shipping costs.

If more than 5 meters per apartment unit are
used, economics generally favor use of the 1
mW meter transmitters with no power
amplifiers and placement of routers such that
every meter can reach at least two routers
within 100 feet. Wellspring recommends that
routers be secured to the back of the kitchen
cabinet located above the refrigerator, and
plugged into the outlet behind the refrigerator in
no less than every 3™ or 4th apartment unit,
staggered by floor. In this manner, every | mW
meter is certain to be served by at least two
routers — and probably more.

In systems with fewer meters, or lower meter
density, longer distance meter transmitters with
power amplifiers should be considered,
operating at 5 mW initially, with no less than
two routers located within 200 feet of every
meter. Longer distances are certainly possible,
with higher radio output levels, but battery life
(or transmit power) of meters with greater than
20 mW output may be compromised, because
as the battery voltage drops, the instantaneous
power surge required by the radio may not be
available at the higher power levels. Battery
operated radios are therefore limited to 20 mW.

AQURA Z_METERS CAN DRIVE SHUTOFFS

The Wellspring submetering product line
includes two meter types — the Aqura water
meter, and the Energy Monitor. Both products
have been enhanced in their ZigBee versions to
exploit the two way communications ability of
ZigBee.

*  Water meters may be purchased with a

12 1 Reference is to AMRON Technologies White Paper on ZigBee technology published in 2005.
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binary output, integrated with a battery
operated two position shut-off valve.
This product is intended for use at the
main inlet, the hot water heater, or in the
hot line feed to the shower, to provide
the owner with recourse in the event that
the resident refuses to pay his utility bill.
A water meter with shut-off may also be
used in conjunction with an electrical
disconnect in the circuit to the electric
hot water heater. Care should be taken
in use of the shut-offs. Some states
encourage their use (Texas) while others
make them not legal (Massachusetts).
Most allow the curtailment of energy to
heat domestic hot water, and by
extension allow curtailment of the hot
water flow separately from the cold.

* Energy monitors may be wused to
monitor up to 4 meters with pulse
output, and drive 4 corresponding shut-
offs (electric or water).

* Energy monitors are designed to accept
up to two temperature inputs, and up to
4 binary inputs intended for connection
to a valve or thermostatic circuit, or to
an airflow proving switch. This opens a
host of applications that monitor
temperature and operating time at each

zone in central boiler and chiller
systems.
WELLSPRING’S ZIGBEE NETWORK IS A

FOUNDATION FOR NEW APPLICATIONS

For many building owners, the real attraction of
ZigBee will become its use with other new
products and services. Wellspring can only
imagine the host of new products that will be
offered using ZigBee radios, some of which we
will offer as part of an integrated Wellspring
system that delivers more value to multi-family
homes and rental properties. Sub-meter data is
transferred only once a day — so the ZigBee
network is generally available to channel other

applications. Care must be taken not to over
load the network — but certainly there is ample
capacity for many expected uses.

We listed some of the new applications earlier
in this document which we believe are coming
— they serve repeating as the right way to close
this buyers guide on ZigBee. The following can
be expected to become available over the next
couple of years.

* Security systems inside individual
apartment units, and alarm
communication to monitoring services
will be enabled or disabled through the
Wellspring ZigBee network from a
remote location.

e Shut-offs that provide payment
discipline will also prevent flooding
from failed water heaters, or broken
lines in the laundry.

* Electrical meter consumption will be
logged in 15 minute increments, which
requires 97 registers and a real-time
clock that is updated via the two-way
radio.

* Temperature set-points will be altered
and electrical loads controlled directly
by radio, to facilitate load shedding on
peak to lower electrical rates, or take
advantage of utility incentives for
“Negawatt” purchases in a curtailment
event.

* Temperature set-points will be altered
whenever the apartment is
unoccupied, or whenever any outside
door or window is open.

¢ Certain conditions that would lead to
mold growth will be prevented, and/or
logged to lessen the liability of the
owner to resident claims, when those
claims result from the documented
behavior of the resident which is counter

13 1 Reference is to AMRON Technologies White Paper on ZigBee technology published in 2005.
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to the “house rules”.

Submetering
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e Alarm enunciation for resident For a  complete  listing, go  to
awareness that extends to the  Www.zigbee.org/en/about/members.asp. It is also

resident’s car in the parking lot —
provides assurance that all is well. Or a
marina system that monitors critical
issues with the boats (bilge water, etc.)
and alerts the boat owner as well as the
marina office.

* Keyless access, using a key fob that
informs the phone system to forward
calls to your cell phone when you’re key
ring is not in range, and change
temperature setpoints, arm the security
system.

ZIGBEE IS THE “REAL DEAL”

To give you a sense of the many ZigBee
products in development by others, we have
shown below a partial listing of companies who
are part of the ZigBee alliance — who funded
and participated in the creation of the standard.

useful to observe, that the ZigBee radio
Wellspring choose to incorporate into its
products is made by Ember, which enjoys the
services of Paul Allen (of Microsoft) and Bob
Metcalf (of Ethernet) on their board of
directors.

ZigBee Promoters
Honeywell  Ember
Mitsubishi ~ Chipcon

Motorola Freescale

Samsung

ee Participants & Adopters (some of the 200 compa

IBM Research GmbH Inovonics Trane
Westinghouse Light Itron ZMD
Hitachi, Ltd. Invensys Eaton
NEC Electronics Yamatake  Grundfos
Texas Instruments Cisco Danfoss
Johnson Controls ABB Atmel

Can there be any doubt that ZigBee is the right
choice for submetering in multi-family
buildings, for smart-metering in any residential
setting, and for building automation and

14 1 Reference is to AMRON Technologies White Paper on ZigBee technology published in 2005.
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control?

Test the economics of submetering your property, by filling out the input form below and faxing
to us at 215-788-8486, or fill out this form on our website or ask any of our dealers for a free
analysis. Or just give us a call — we look forward to serving you.

Name

e-mail

Please provide the cost of utilities you wish to recover.

Property name

Address

City State Zip

# of buildings

# of 1 bath  # of 1.5 bath # of 2 bath

# of 2 + bath

Does each unit have a hot water heater?
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Water + Sewer Gas Electric

Annual Cost

Utility Rate

Does each unit have main water shut-off(s)?
Does each unit have a clothes washer?
Is the property heated with a central boiler?

Is the property cooled with a central chiller?

Will you curtail utility use for non-payment?

tel: 215-788-8485 one pearl buck court
toll-free: 866-788-8485 bristol pa 19007

wellspringwireless.com




