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MAXR 100 PERFORMANCE TEST
365 TON YORK SCREW CHILLER
What is MAXR 100?
Manufacturer’s definition:
MaxR 100 is an inter-metallic compound. The treatment process requires the
removal of existing refrigerant oil in equal proportion to the amount of MaxR 100
to be installed. During the integration period, as MaxR 100 is bonding to the
metal, existing oil fouling is removed and a permanent bond of the inter-metallic
compound is created on the metal surfaces. As a result, MaxR 100 brings the
HVAC or Refrigerant unit back to spec in efficiency producing a dramatic energy
savings while improving overall operating efficiency.
Information Provided for Documentation of Test:
The existing air conditioning system for Silverado High School consisted of two
365 ton Chillers complete with adequate numbers of Temtrol Air Handlers to
maintain comfort levels for the entire school complex. The original design and
installation was intended for each Chiller to run alternately and independent of
one another. Over time, the gradual degradation of efficiency for both units
made it necessary to operate both units simultaneously, with one another, to
meet the cooling needs of the building. Running both units at the same time not
only increases the utility costs, but places a much higher demand on the
operating system as the design had originally intended. One of the main
contributing factors in efficiency loss is a phenomenon called oil fouling. As the
oil fouling takes hold of the interior surfaces of the Chiller, the heat transfer
properties are impaired to the extent that the capacity of the Chiller to produce
cooler water is lowered.
Air Handlers are devices that are equipped with a set of coils that accept cool
water from the Chiller. Fans blow air across the coils of circulating cool water and
pass directly to the area needing cooling. The fans usually blow all the time to
keep the air in a re-circulating mode. The temperature of the water being
supplied to the cooling coil is controlled by various thermostats, pumps, and
valves. The Air Handlers were not monitored as part of the Test Procedure.
Specifically for the Engineering Services Department of the Clark County School
District, this section presents a summary of all the significant test conditions from
the MaxR 100 treatment of one of the three-hundred-sixty-five ton YORK
SCREW CHILLER (referred to in this test report as “Chiller #2”), located at the
Silverado High School in Las Vegas, Nevada. The test procedure is presented in
this section as follows:
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A. Test unit, dates, location and identification.
1. The original Specifications for Chiller #2 unit is:
York International Model YSDBCBS3-CLA
Serial Number: SNBM9216653087B
Capacity: 365 Tons
Entering (Return) Water Temp 55.01 degF
Leaving (Supply) Water Temp 45.0 degF
Design kW/Ton (238 motor kW / 365 ton is .652 kW/Ton)
The performance test on Chiller #2 at Silverado High School was monitored with
temperature, humidity and kWh meters in multiple locations. Cold Water Supply
and Return and Outside Air Temperatures each were monitored and data was
logged in five-minute intervals. A certified state-of-the-art BTU Meter was
purchased from Onicon and installed to accurately determine flow rates and
various temperatures.
During June 23 through June 30, ENV measuring and logging equipment from
Climate Automation Systems, 1570 Vivian Lane, Incline Village, NV 89451, was
installed in the Chiller unit. All equipment had been tested for accuracy by the
manufacturer and certified for use. Installation of all equipment was done by
certified technicians from All-Star Air Conditioning and/or AJS Technology, Inc.
for Climate Automation Systems in close consultation with Clark County School
District personnel. The Outside Air Temperature sensor was installed on the roof
of the two-story Silverado High School building above the Chiller room.
INSTRUMENTATION:
Flow Meter:
Onicon BTU/flow meter appropriate for the expected flow range and factory
calibrated. This is meter of choice by most equipment manufacturers.
Accuracy:
0.5% at calibrated rate, 1% at 10:1 turndown and 2% at 50:1 turndown. 4-20 Ma,
0-5V or 0-10V output over operating range.
Temperature sensors were calibrated and be accurate to + or – 0.15 Deg F.
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Climate Automation Systems instrumentation was installed to measure:


Outside Air (dry bulb) temperature (deg F)



Entering Chilled Water Temperature (deg F)



Leaving Chilled Water Temperature (deg F)



Chilled Water BTU/flow (gpm)



Entering Condenser Water Temperature (deg F)



Leaving Condenser Water Temperature (deg F)



Chiller kW (true RMS power as measured by certified kW/kWh meter)

INSTALLATION OF TEST WELLS:
Two “hot tap” test wells were installed by CCSD at the appropriate location
identified for the test. This location was selected in full accord with the flow
measurement device manufacturer’s recommendations for length of straight pipe
and other location criteria.
The BTU/flow meter was installed, fully consistent with the criteria expressed at:
http://www.onicon.com/pdfs/Insertion%20Turbine%20Flow%20Meters%20Selecti
on%20and%20Site%20Selection.pdf
DATA AND DATA RECORDING:
All instrumentation are self-contained (i.e. independent of the CCSD EMS).


Data is recorded at five-minute intervals. Recorded data values represent the
average value of the parameter over the five-minute measurement interval.



Data is logged and recorded over the entire logging period and it is
downloadable such that continuous files of five minute readings are created
for the PRE and POST test periods. Only data taken during chiller operation
for a full five minutes is used to calculate the performance.



Data is recorded continuously at the stated intervals during the PRE and
POST test period regardless of whether the chiller is in operation or not.



Data is downloadable and archived or stored in files continuously so that a
continuous record of all five-minute interval data is available. The data is
capable of being exported to Excel and other formats for analysis.



Data is downloadable and stored on hardware purchased from Climate
Automation Systems of Reno, Nevada and displayed on software supplied
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and programmed by them. Connection to the Internet allows observation of
current data and accumulated data is monitored by authorized personnel.
Remote change of program is limited to only specific personnel. Security
restriction was rigidly set and monitored.
CALCULATIONS:
Chilled water data calculations is available for:


Chiller CHW BTU’s for each five minute period



Chiller CHW flow (gpm) for each five minute period



Chiller average kW over each five minute period

kWh per day PRE = The total kilowatt hours for the PRE installation period per
day = the sum of the measured kWh for all of the five minute intervals that the
chiller was in operation for that day.
Ton-hours per day PRE = The total ton-hours for the PRE installation period per
day = the sum of the tons for all of the five minute intervals that the chiller was in
operation for that day.
The PRE installation kWh/ton = kWh PRE/Ton-Hours PRE
kWh per day POST = The total kilowatt hours for the POST installation period per
day = the sum of the measured kWh for all of the five minute intervals that the
chiller was in operation for that day.
Ton-hours per day POST = The total ton-hours for the POST installation period
per day = the sum of the tons for all of the five minute intervals that the chiller
was in operation for that day.
The POST installation kW/ton = kWh POST/Ton-Hours POST
DURATION OF TESTING:
PRE installation measurements were recorded from July 1, 2008 through July 21,
2008, representing the PRE test period for Chiller #2. MaxR 100 was installed
on July 22, 2008, initiating the POST installation test period.
CONDITIONS DURING TESTING PERIOD:
In order to collect comparative data, the protocol for operation required that
Chiller #2 operate solely from 4:00 a.m. through 12:30 p.m. While this protocol
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was adhered to during the PRE test period of July 1 through July 21, on July 23
(the first POST day following installation of MaxR 100), the protocol was
interrupted due to a school function in the building. As was common practice to
accommodate cooling comfort levels, Chiller #1 was set to run simultaneously
with Chiller #2. This continued through August 3, 2008. On August 4, the test
protocol resumed and Chiller #2 ran solo from 4:00 a.m. through 12:30 p.m. In
the days following August 4, the building was open to faculty and students in
preparation for the school year, as well as public functions. These occupancy
levels interfered with the ability to provide “similar circumstance” evaluation for a
PRE to POST period comparable analysis. August 4 therefore became the
POST date for the purpose of this test report, representing similar PRE period
circumstances and protocol of operation.
The operating parameter set points; control strategies; settings and control
algorithms were recorded at the beginning of the test and were not changed
during the entire testing period. During the testing period, no changes were
made including changing water or water treatment equipment or practices;
cooling tower or tower water treatment modifications or repairs; evaporator or
condenser tube cleaning; revisions to condenser or chilled water set-points or
set-point adjustment (reset) strategies.
CCSD did not perform any maintenance or repairs during the test period that
might change factors that impact chiller performance with the exception of
permitting All-Star Air Conditioning to change Chiller #2’s oil filter due to an
increasing PSI. On June 2, 2008, All-Star Air Conditioning replaced the oil filter
in Chiller #2 to prepare for the test. After MaxR 100 was installed, maintenance
noticed that the PSI was increasing and called All-Star Air Conditioning to the
site. On July 28, 2008, seven days after the MaxR 100 installation, All-Star Air
Conditioning had to replace the oil filter which was found to be saturated with
debris and was causing the increase in PSI.
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RESULTS:
In order to make a proper and accurate analysis of the data, PRE to POST, a
single day comparison was necessary. August 4 was the best possible POST
day, as previously explained and July 17 was chosen as the PRE day, as it
represented the best display of capacity for Chiller #2, reaching the lowest
Supply Water Temperature during the PRE period between the hours of 4:00
a.m. and 12:30 p.m.
The single day comparisons of July 17 and August 4 (demonstrated in the
incorporated graph), reveal that MaxR 100 enabled Chiller #2 to reach a much
lower Supply Water Temperature (the temperature it was originally designed to
meet); maintain the lower water temperature and reach that set temperature in
less time. The Chiller oil filter explains how these results were achieved and is
incorporated as a part of the results.
The raw, accumulated data is available upon request.
CONCLUSION:
Chiller #2 was markedly improved and restored to the original design capacity
after being treated with MaxR 100. It is recommended that Chiller #1 be treated
with MaxR 100 at the earliest opportunity. If this step is taken, the staff
responsible for the operating parameters of the Chillers, can take advantage of
the restored operating capacity and reset the units according to original design
and spec to maximize their function. A large reduction in operating expenses for
Silverado High School should be realized as the two chillers may be alternately
cycled.
Another benefit to the CCSD, is the tremendous reduction in
maintenance and replacement expense. As verified by the necessity to change
the oil filter after treatment, MaxR 100 was fully capable of restoring the test unit
by cleaning out oil foulings that degrade the efficiency of the cooling unit and
shorten the life of the system over time.
Charles H Fuller
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ONICON Insertion Turbine Flow Meters
Single Turbine vs. Dual Turbine Selection Criteria

INCORPORATED

The purpose of this guide is to provide customers and specifying engineers with information about how
to choose between ONICON's F-1100 Series Single Turbine Meters vs. F-1200 Series Dual Turbine Meters.
How to choose between F-1100 and F-1200 Series Meters:
Choosing between the F-1100 or F-1200 Series is primarily related to the
amount of straight pipe run available. The straight pipe run requirement
for any flow meter refers to the number of "pipe diameters" required
before and after the meter. Pipe size, types of upstream obstructions
and application type can also be factors in the choice*.
F-1100 Series
Single Turbine

Flow Meter
Location

Distance to
previous
obstruction
FLOW

Downstream
Diameters

F-1200 Series
Dual Turbine &
FB-1200 Series
Bi-directional

Upstream
Diameters
(most important)

Total Straight Run Required

In a location with enough straight run to provide fully conditioned flow, the F-1100 and F-1200 Series Meters will
provide the same level of accuracy. The F-1200 Series Meters maintain accuracy in shorter pipe runs by using two
contra-rotating turbines to cancel out the effects of swirl in the flow profile, as well as doubling the velocity sampling area.

Selection Criteria: Consider the selection criteria below when choosing between the single and dual
turbine configuration. Please note that ONICON's recommendations on straight pipe requirements are conservative to
provide accurate results with "real world" piping conditions. Contact ONICON to discuss applications with less than
the recommeded straight pipe run.

F-1100 Series
Single Turbine
Flow Meter
F-1200 Series
Dual Turbine
Flow Meter
FB-1200 Series
Bi-directional
Flow Meter

• Pipe sizes: Carbon steel - 1.25 inch and larger
Copper - 1 inch and larger
• Straight pipe runs of 25 or more pipe diameters
• May be suitable with 15 to 25 pipe diameters*

• Pipe sizes: 2½" and larger

How to determine the available
straight pipe diameters:
For each application, locate the
longest straight, unobstructed section
of pipe (no bends, tees, valves, other
insertion probes, size transitions).

• Straight pipe less than 25 pipe diameters*

The longest straight pipe run in
inches divided by nominal
pipe size in inches equals
"diameters of straight pipe."

• Bi-directional flow application such as a CHW decoupler

For closed loop applications,
consider both the supply and return
lines as possible locations.

• Pipe sizes: 2½" and larger

*Refer to the following pages for additional information about straight pipe recommendations and site selection guidelines:
Discussion on Straight Pipe Run Recommendations and/or Flow Meter Site Selection Guidelines
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Discussion on Straight
Pipe Run Recommendations

INCORPORATED

All flow meter types have a requirement for straight pipe runs upstream and downstream of the meter
location to maintain the specified accuracy. This is typically expressed as a number of pipe diameters.
There is a standard "10 up / 5 down" rule in the industry that many manufacturers refer to as the
"typical" installation. This is a little
misleading, due to the fact that this
"typical" installation allows for only a
Flow Meter
Distance to
Location
single 90 degree bend upstream of the
previous
meter location, with 9 or more pipe
obstruction
diameters upstream of the elbow! In
FLOW
reality, these conditions rarely exist in a
mechanical room. With multiple obstructions
Upstream
Downstream
upstream, the "10 up / 5 down" rule simply
Diameters
Diameters
doesn't work for most insertion meter types.

ONICON Recommendations
ONICON has chosen to make conservative recommendations for straight pipe runs that address
the majority of piping conditions encountered in typical HVAC applications. Following are ONICON's
recommendations, along with a discussion on applications where insufficient straight pipe runs exist:

ONICON
Single
Turbine
Meter

ONICON
Dual
Turbine
Meter

0299A-1

Recommendation to
maintain specified
accuracies:

20 pipe diameters upstream, 5 diameters downstream, for the
majority of pipe materials and upstream conditions.
Will ONICON's single turbine meter perform well using the
industry's standard "10 up/ 5 down" rule? YES, as long as it really
is the defined "typical" installation with only a single bend upstream
and 9 diameters of straight pipe upstream of the bend.

What happens in
shorter pipe runs?

The error caused by short pipe runs depends on the pipe size, the
the specific type/quantity of obstructions, and their proximity to each
other. Contact ONICON for installation recommendations on
specific applications.

Recommendation to
maintain specified
accuracies:

10 pipe diameters upstream, 5 diameters downstream, for the
majority of pipe materials and upstream conditions.

What happens in
shorter pipe runs?

With ONICON's patented contra-rotating dual turbines, error
caused by swirl is virtually canceled out, allowing significantly
improved accuracy when compared to other meter types. For most
installations with less than 10 pipe diameters upstream, our
experience has shown that the dual turbine meter provides
accurate, repeatable results. Contact ONICON for installation
recommendations on specific applications.

1500 North Belcher Road, Clearwater, Florida 33765 Tel (727) 447-6140 Fax (727) 442-5699
www.onicon.com E-mail: sales@onicon.com
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MECHANICAL INSTALLATION LAYOUT
FOR INSERTION TURBINE FLOW METERS

INCORPORATED

Series F-1100 Single Turbine Flow Meters
Insert meter at any angle to the
run pipe in upper 1⁄2 of pipe.
(Meter must always be
perpendicular to the pipe)

GENERAL PRACTICES
FLOW DIRECTION

THIS AREA ACCEPTABLE

1) For best results, install the flow meter in a straight run of pipe,
free of bends, tees, valves, transitions, and obstructions, for a distance of 20 pipe diameters upstream and 5 diameters downstream.
2) Longer straight runs may be required in applications where the
meter is placed downstream from devices which cause unusual
flow profile disruption or swirl, for example, modulating valves or
two elbows in close proximity and out of plane, etc.
3) If there is insufficient straight run, allow 80% of the run upstream
and 20% of the run downstream. If the total length of straight run
is less than 20 diameters, performance may seriously degrade,
and consideration should be given to changing to the series F-1200
Dual Turbine flow meter.

Horizontal Run Pipe

Installation in vertical run pipes is
also acceptable
(Meter must always be
perpendicular to the pipe)

FLOW DIRECTION

Minimum downstream
straight run distance
5 pipe diameters to any
valve, elbow, fitting, etc.

Minimum upstream
straight run distance
20 pipe diameters from any
valve, elbow, fitting, etc.

Series F-1200 Dual Turbine Flow Meters
Insert meter at any angle to the
run pipe in upper 1⁄2 of pipe.
(Meter must always be
perpendicular to the pipe)

GENERAL PRACTICES
FLOW DIRECTION

THIS AREA ACCEPTABLE

1) For best results, install the flow meter in a straight run of pipe,
free of bends, tees, valves, transitions, and obstructions, for a distance of 10 pipe diameters upstream and 5 diameters
downstream.
2) Longer straight runs may be required in applications where the
meter is placed downstream from devices which cause unusual
flow profile disruption or swirl, for example, modulating valves or
two elbows in close proximity and out of plane, etc.
3) If there is insufficient straight run, allow 70% of the run upstream
and 30% of the run downstream. If the total length of straight run
is less than 12 diameters, performance may degrade.

Horizontal Run Pipe

Installation in vertical run pipes is
also acceptable
(Meter must always be
perpendicular to the pipe)

FLOW DIRECTION

Minimum downstream
straight run distance
5 pipe diameters to any
valve, elbow, fitting, etc.

Minimum upstream
straight run distance
10 pipe diameters from any
valve, elbow, fitting, etc.
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20%

80%
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WattNode® Pulse Output kWh Transducer Connection Instructions
for use with HOBO® Energy Logger Pro™
Applies to these WattNode Pulse Output kWh Transducers:
Onset Part No.

Configuration / VAC

Output

WattNode Part No.

T-WNB-3Y-208

Single-phase 120 or
Wye 208-240
Wye 480
Delta 208-240
Delta 480

Pulses representing kWh

WNB-3Y-208-P

Pulses representing kWh
Pulses representing kWh
Pulses representing kWh

WNB-3Y-480-P
WNB-3D-240-P
WNB-3D-480-P

T-WNB-3Y-480
T-WNB-3D-240
T-WNB-3D-480

DANGER!—HIGH VOLTAGE HAZARD
Installing transducers in an energized electrical enclosure or on any energized conductor can result in severe
injury or death. These transducers are for installation by qualified personnel only. To avoid electrical shock, do
not perform any installation or servicing of these transducers unless you are qualified to do so. Disconnect and
lock-out all power sources during installation and servicing. Please read transducer user manuals for instructions
and use.

This document provides instructions on connecting the WattNode Pulse Output kWh Transducers listed above to the Onset
Part No: S-UCC-M006 Pulse Input Adapter. The Pulse Input Adapter allows a listed WattNode transducer to be used with
the HOBO Energy Logger Pro. Note: For information on connecting the kWh transducer to the power source, and other
transducer details, refer to the WattNode documentation provided by Continental Control Systems.

Required:
x Selected WattNode Pulse Output kWh Transducer
x Appropriately rated Current Transducer(s)
x Pulse Input Adapter, Onset Part No: S-UCC-M006*
x HOBO Energy Logger Pro, Onset Part No: H22-001
(or HOBO U30 and H21 Series data loggers)
x HOBOware® Pro Software, version 2.2.1 or higher
Configuring the System:
See pages 2 and 3 for applicable connection diagram that corresponds to
your electrical power configuration.

WattNode Pulse Output kWh Transducer
(Onset Part No. T-WNB-3Y-208 shown)

Using HOBOware Pro Software:
Once the system is configured, the next step will be to launch the H22-001 HOBO Energy Logger Pro using HOBOware Pro
software. See page 4 for an example of utilizing the software’s kWh Data Assistant for plotting logged data.
New WattNode Pulse Output kWh Transducer Features:
x The WattNode transducer includes three LEDs—one per phase—for diagnostics and indication of power direction,
low power factor, and correctly installed CTs.
x The WattNode transducer provides bidirectional power measurements (positive and negative power). It can be used
for conventional power and energy measurement as well as for net metering and PV applications. *For monitoring
power demand as well as generated power, a second pulse input adapter is required (at output terminal P2).
Note: Refer to the WattNode WNB Series Installation and Operation Manual for details of these features.

© 2005 – 2008 Onset Computer Corporation
Manual Part No: MAN-WATTNODE
Doc No: 10332-D
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WattNode Pulse Output kWh Transducer Connection Instructions

Single-Phase Two-Wire Connection
H22-001
HOBO Energy Logger Pro

T-WNB-3Y-xxx
Pulse Output kWh Transducer

White
White
Black

Black

P3
P2
P1

Output

S-UCC-M006
Pulse Input Adapter

COM

N

A CT

Status

A

B CT

Status

B

C CT

Status

C

Connect to any open RJ12
jack on the H22-001

Source Face

Neutral

LINE

LOAD

Phase A

Current Transformer

Split-Phase/Single-Phase Three-Wire Connection
H22-001
HOBO Energy Logger Pro

S-UCC-M006
Pulse Input Adapter

White
Black
White
Black
White
Black

P3
P2
P1

Output

T-WNB-3Y-xxx
Pulse Output kWh Transducer

COM

N

A CT

Status

A

B CT

Status

B

C CT

Status

C

Connect to any open RJ12
jack on the H22-001
Source Faces

Phase A

Phase B

Current Transformers
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LOAD
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WattNode Pulse Output kWh Transducer Connection Instructions

Three-Phase Four-Wire Wye Connection
H22-001
HOBO Energy Logger Pro

T-WNB-3Y-xxx
Pulse Output kWh Transducer

Connect to any open RJ12
jack on the H22-001

White
Black
White
Black
White
Black
White
Black

P3
P2
P1

Output

S-UCC-M006
Pulse Input Adapter

COM

N

A CT

Status

A

B CT

Status

B

C CT

Status

C

Source Faces

Phase A

Phase C

LINE

LOAD

Phase B

Neutral
Current Transformers

Three-Phase Three-Wire Delta Connection
H22-001
HOBO Energy Logger Pro

S-UCC-M006
Pulse Input Adapter

Connect to any open RJ12
jack on the H22-001

White
Black
White
Black
White
Black
White
Black

P3
P2
P1

Output

T-WNB-3D-xxx
Pulse Output kWh Transducer

COM

N

A CT

Status

A

B CT

Status

B

C CT

Status

C

Source Faces

Phase A

Phase C

Current Transformers

Page39
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LINE

LOAD

Phase B

WattNode Pulse Output kWh Transducer Connection Instructions

Using HOBOware Pro Software:
If not already done, insert the HOBOware Pro CD into your computer’s CD-ROM drive and follow the prompts to install the
software. Download any updates if so indicated. HOBOware Pro includes a kWh Data Assistant that allows you to view the logged
data plotted in appropriate kWh engineering units. Below is an example configuration showing how easy it is to select and
configure the kWh Data Assistant. Note: For detailed information on all of HOBOware’s Pro’s features, such as launching loggers
and reading out logged data, use the online help or refer to the “HOBOware Pro User’s Guide.” You can find the “HOBOware
Pro User’s Guide” on your installation CD, or visit www.onsetcomp.com and navigate to the software manual area.
Tip: To identify the data series once the logger is read out
and the data plotted, remember to add a unique location
name of your choice when you are in the logger’s
Launch window. To do this, first click on “Pulse
Adapter (S-UCC-MXXX)” in the “Channels to Log”
area, then on “1. Counts.” Next, click “Set
Location…” to bring up the “Set Channel Location”
window. Type in location name and click “OK.”

1. After reading out and saving the logged data, the “Plot Setup”
window appears. All available data assistants that are used with the
S-UCC-M006 Pulse Input Adapter are listed in the “Data
Assistants” area near the bottom of the window. Click “kWH
Assistant” to select it and then click “Process…” to bring up the
assistant.

2. In the “kWh Assistant” window, select the model number* of
the WattNode energy transducer being used, the current transformer
(CT) size used (in Amps), and the output series to be plotted. Series
choices include: Energy Used per interval (in kWh), Average Power
per interval (in kW), and Usage Cost.
* Depending on the version of HOBOware Pro being used, WattNode
model number choices may only include those beginning with TWNA. If this is the case, and you are using a T-WNB model, then just
select the equivalent ‘A’ model. For example, select T-WNA-3Y-208
for a T-WNB-3Y-208 model.

404 of 5
Page

Type in location name here

WattNode Pulse Output kWh Transducer Connection Instructions
Service and Support

Returns

HOBO products are easy to use and reliable. In the unlikely event that you
have a problem with this instrument, contact the company where you bought
the logger: Onset or an Onset Authorized Dealer. Before calling, you can
evaluate and often solve the problem if you write down the events that led to
the problem (are you doing anything differently?) and if you visit the
Technical Support section of the Onset web site at
www.onsetcomp.com/support.html. When contacting Onset, ask for technical
support and be prepared to provide the product number and serial number for
the logger and software version in question. Also completely describe the
problem or question. The more information you provide, the faster and more
accurately we will be able to respond.

Please direct all warranty claims and repair requests to place of purchase.

Onset Computer Corporation
470 MacArthur Blvd., Bourne, MA 02532
Mailing: PO Box 3450, Pocasset, MA 02559-3450
Phone: 1-800-LOGGERS (1-800-564-4377) or 508-759-9500
Fax: 508-759-9100
E-mail: loggerhelp@onsetcomp.com
Internet: www.onsetcomp.com

Before returning a failed unit directly to Onset, you must obtain a Return
Merchandise Authorization (RMA) number from Onset. You must provide
proof that you purchased the Onset product(s) directly from Onset (purchase
order number or Onset invoice number). Onset will issue an RMA number that
is valid for 30 days. You must ship the product(s), properly packaged against
further damage, to Onset (at your expense) with the RMA number marked
clearly on the outside of the package. Onset is not responsible for any package
that is returned without a valid RMA number or for the loss of the package by
any shipping company. Loggers must be clean before they are sent back to
Onset or they may be returned to you.

Repair Policy
Products that are returned after the warranty period or are damaged by the
customer as specified in the warranty provisions can be returned to Onset with
a valid RMA number for evaluation.

Warranty
Onset Computer Corporation (Onset) is acting as a distributor of the sensor(s)
or transducer(s) described in this document. Onset hereby transfers to the
original end-user purchaser the warranty provided by the product manufacturer
(one year from the date of original purchase). During the warranty period
Onset will, at its option, either repair or replace products that prove to be
defective in material or workmanship. This warranty shall terminate and be of
no further effect at the time the product is (1) damaged by extraneous cause
such as fire, water, lightning, etc. or not maintained in accordance with the
accompanying documentation; (2) modified; (3) improperly installed; (4)
repaired by someone other than Onset; or (5) used in a manner or purpose for
which the product was not intended.
THERE ARE NO WARRANTIES BEYOND THE EXPRESSED
WARRANTY ABOVE. IN NO EVENT SHALL ONSET BE LIABLE
FOR LOSS OF PROFITS OR INDIRECT, CONSEQUENTIAL,
INCIDENTAL, SPECIAL OR OTHER SIMILAR DAMAGES ARISING
OUT OF ANY BREACH OF THIS CONTRACT OR OBLIGATIONS
UNDER THIS CONTRACT, INCLUDING BREACH OF WARRANTY,
NEGLIGENCE, STRICT LIABILITY, OR ANY OTHER LEGAL
THEORY.
Limitation of Liability. The Purchaser's sole remedy and the limit of Onset's
liability for any loss whatsoever shall not exceed the Purchaser's price of the
product(s). The determination of suitability of products to the specific needs of
the Purchaser is solely the Purchaser's responsibility. THERE ARE NO
WARRANTIES BEYOND THE EXPRESSED WARRANTY OFFERED
WITH THIS PRODUCT. EXCEPT AS SPECIFICALLY PROVIDED IN
THIS DOCUMENT, THERE ARE NO OTHER WARRANTIES
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO, ANY
IMPLIED WARRANTIES OF MERCHANTIBILITY OR FITNESS
FOR A PARTICULAR PURPOSE. NO INFORMATION OR ADVICE
GIVEN BY ONSET, ITS AGENTS OR EMPLOYEES SHALL CREATE
A WARRANTY OR IN ANY WAY INCREASE THE SCOPE OF THE
EXPRESSED WARRANTY OFFERED WITH THIS PRODUCT.
Indemnification. Products supplied by Onset are not designed, intended, or
authorized for use as components intended for surgical implant or ingestion
into the body or other applications involving life-support, or for any
application in which the failure of the Onset-supplied product could create or
contribute to a situation where personal injury or death may occur. Products
supplied by Onset are not designed, intended, or authorized for use in or with
any nuclear installation or activity. Products supplied by Onset are not
designed, intended, or authorized for use in any aeronautical or related
application. Should any Onset-supplied product or equipment be used in any
application involving surgical implant or ingestion, life-support, or where
failure of the product could lead to personal injury or death, or should any
Onset-supplied product or equipment be used in or with any nuclear
installation or activity, or in or with any aeronautical or related application or
activity, Purchaser will indemnify Onset and hold Onset harmless from any
liability or damage whatsoever arising out of the use of the product and/or
equipment in such manner.

© 2005 – 2008 Onset Computer Corporation. All rights reserved.
Manual Part No: MAN-WATTNODE
Doc No: 10332-D
Onset, HOBO, and HOBOware are registered trademarks and Energy Logger Pro
is a trademark of Onset Computer Corporation. Other products and brand names
may be trademarks or registered trademarks of their respective owners.
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