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Introduction

What is the TempHion™ Smart Sensor?

The AquiStar® TempHion™ Smart Sensor is a submersible water quality sensor and
datalogger capable of measuring pH, specific ions, redox, and temperature. Each unit
comes with a thermistor based temperature element plus a combination of pH, ISE, or
redox elements. (Contact INW for available combinations.)

The TempHion™ Smart Sensor is powered internally with two AA alkaline batteries or
with an auxiliary power supply for data intensive applications. The unit is programmed
using a laptop or desktop Windows® based computer via its RS485/RS232 adaptor and
INW’s easy-to-use Aqua4Plus software. Once programmed, the unit will measure and
collect data on a variety of time intervals.

Several TempHions, or a combination of TempHions and other INW Smart Sensors, can
be networked together and controlled from one location, either directly from a single
computer or via a WaveData® Wireless Data Collection System.

The internal processor in the TempHion™ Smart Sensor allows for easy calibration,
using the calibration utilities in Aqua4Plus. Once calibrated, this calibration data is
stored in non-volatile memory within the Smart Sensor. When data is collected, this
calibration information is applied to the data, resulting in highly accurate readings at a
wide range of temperatures.

Initial Inspection and Handling

Upon receipt of your smart sensor, inspect the shipping package for damage. After
opening the carton, look for concealed damage, such as a cut cable. If damage is found,
immediately file a claim with the carrier. Check the label attached to the cable at the
connector end for the proper cable length.

Do’s and Don’ts

Do handle the device with care.
Do store in water or calibration solution and keep vertical once filled with reference
solution.

Dont install the device so that the connector end is submerged.

Don 't support the device with the connector or with the connectors of an extension
cable. Use a strain relief device to take the tension off the connectors.

Dont allow the device to free-fall down a well as impact damage can occur.

Don 't bang or drop the device on hard objects.
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TempHion™ Reference Electrode

TempHion s patented reference electrode is the key to TempHion's superior downhole/
high pressure performance. TempHion uses a long capillary pathway, initially filled
with reference electrode filling solution, to separate the reference electrode chamber
from the solution being analyzed. In addition, TempHion’s reference electrode is filled
without any air (which is compressible). With this construction, the principle mecha-
nism that will eventually allow test solution to enter the reference chamber and contami-
nate the reference electrode filling solution is diffusion - an exceedingly slow mecha-
nism. Further, while the capillary pathway is narrow by garden hose standards, its open
cross-section is huge compared to the microscopic openings in a conventional porous
ceramic fluid/fluid junction. It is therefore much less susceptible to fouling. Fluid
expansion and contraction caused by temperature variations can augment the effects of
diffusion. Nevertheless, TempHion’s proven stability under actual field conditions is
measured in weeks or months, rather than hours or days!

Figure 1 illustrates the construction of the TempHion™ reference electrode. Please note
that the capillary pathway between the reference and test solutions is established using
a modified screw thread. This means that the capillary can be easily opened up for
cleaning, refilling, or other maintenance.

Liquid Junction Port

| Outer Reference Housing

Capillary Flowpath

3 / (Modified Thread)

=

Reference
Electrode E—
Assembly

Reference Electrode

Filling Solution
{ / Reservoir

Reference Element

Figure 1: Reference Electrode Assembly:
The modified thread provides a continuous liquid path between the
solution in which the instrument is immersed and the reference element.



Battery Life Note

The TempHion sensors are shipped from the factory with fresh internal AA batteries.
These batteries should last several months to a year when taking samples every 15
minutes. Actual battery life may depend on battery brand, battery age, temperature of
the environment, usage schedule, and other factors.

Special note for TempHions with firmware version 0.16. Batteries in these units have a
maximum life of about 30 days, even if the TempHion is not yet deployed. Heavy
recording schedules can decrease that life, though you should be able to get at least 20
days of life in most circumstances. Auxiliary 12-volt power supplies are available from
INW with significantly longer battery life. Contact your sales representative for details.

General Precautions

The rest of this manual includes step-by-step instructions for setting up the
TempHion™, calibrating it, and using it in the field. When reading and following the
instructions in these sections, keep these very important considerations in mind:

* Do not handle the surfaces of the sensing electrodes. Oils from fingers can
“blind” the reactive surface. Rough handling can scratch the reactive surface.

* Avoid long-term exposure of silver-based sensing electrodes to bright sunlight.

* Use calibration standards that are accurately prepared. Discard standards after
use. Do not return the used standards to the bottles of “fresh” solution.

*  When TempHion’s reference electrode contains filling solution, TempHion must
be stored in water to prevent evaporation of the filling solution.

* For any step-change in temperature (e.g., where calibration standards are at a
different temperature than water to be tested) allow the instrument to come to
complete thermal equilibrium before making measurements. Up to 30 minutes
may be required.
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Installation and Operation

Instrument Setup

The TempHion is shipped fully assembled, but without filling solution in the reference
electrode. A bottle of filling solution and a plastic syringe are supplied with the instru-
ment. TempHion is shipped with the reference electrode chemically clean and dry.

See Appendix A for care and filling of reference solution reservoir.

INW generally recommends that the instrument be stored in the lowest concentration
calibration standard to be used. First, however, rinse the TempHion™ with a small
portion of the calibration solution to remove excess filling solution, then place it in fresh
calibration solution. Convenient containers for storage and calibration can be made
from 1%-inch PVC pipe, 14 inches in length, with a cap cemented to one end.

Connecting External Power

The TempHion™ comes with two AA internal batteries. If auxiliary power is desired, you
canuse a6 - 13 VDC supply that can provide 15 mA. Connect to Vaux++ (white) and
Ground (blue) or contact INW for auxiliary power connectors.

Connecting the TempHion™ to a Computer
The Smart Sensor cable is terminated with a weatherproof connector. Connect the

weatherproof connector to your PC or laptop serial port via the interface cable and an
RS485/RS232 adapter, as shown below. For USB connections, see Appendix E.

Interface RS485/RS232
Weather- Cable Adapter

proof
Connectors \ |
O0————-1 PC or Laptop
Computer
Sensor

Cable \ - Serial Port

Sensor —

Figure 2: Connecting the Sensor to a Computer



Installing the Aqua4Plus Software

The TempHion™ comes with the Aqua4Plus host software to be installed on your PC or
laptop. Use this software to calibrate the sensor, to program the datalogger, to retrieve
data from the logger, to view collected data, and to export data to external files for use
with spreadsheets or databases. Refer to the Aqua4Plus software manual for details on
installing and using Aqua4Plus.

Calibration

The TempHion has two temperature channels and four millivolt channels. The millivolt
channels can be configured to measure pH, redox, or various selected ions. Before
leaving the factory, your sensor has been configured specifically for you. All unneeded
channels have been disabled, and the active channels have been pre-configured.
Disabled channels will not display in Aqua4Plus.

All active channels can be calibrated in the field. Temperature channels rarely need
calibrating, however the millivolt channels should be calibrated before first use and
periodically thereafter.

Environmental conditions of turbulence and temperature swings, as well as local
likelihood for biofouling or mineral deposition, can vary considerably from site to site.
Therefore, where the sensor is to be used for long-term monitoring, it is recommended
that the calibration be initially checked frequently until a performance history is estab-
lished.

See Appendix B for detailed calibration instructions.

Field Deployment

Once the TempHion™ Smart Sensor as been calibrated, it should be stored vertically in
water or a calibration solution until it is placed in service at the field site.

Lower the sensor to the desired depth. Fasten the cable to the well head using tie
wraps or a weather proof strain-relief system. (Note that for shallow installations the
liquid in which the sensor is submerged must, at all times, reach high enough to touch
the metal tubing on the sensor.)

Be sure the supplied cap is securely placed on the weather-proof connector at the top of
the cable. Do not install such that the connector might become submerged with chang-
ing weather conditions. The connector can withstand incidental splashing but is not
designed to be submerged.
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Collecting Data

Following is a brief overview on using Aqua4Plus to collect data. Please refer to the
Aqua4Plus Instruction Manual for further details on configuring and using Aqua4Plus.

Real Time Monitor
—l0ix]
SR} T ernpHion: pH Smart 0 | Additional Details |_| . . .
o test1 Status: Inactive Click Single to get a single
W test 2 Sessions: 3 reading_
L test 3 Power Source: Battery
Free Records: E5.428 . .
Battey [N 81% Click Start to get a reading
once a second.
Refrash Selected Click Stop to stop the reading.
o ime Data \ .
— E ] e I : Note: These are snapshot
ate / Time emperature(deg pHIp Start [N .
T5Feb05 G1351 200 3800 . readings and are not recorded
15Feb05 31352 200 ER=)| Single | on the sensor.
15Feb05 31353 200 9.801
15-Feb-05 51354 200 5.800 Ll | 4
N{_ 15Feb-05 31355 200 9,800

Figure 3: Real Time Monitor

Setting up a Data Recording Session

Click the W tool button. A Session Profile Window will open. Refer to the Aqua4Plus

Instruction Manual for details in describing your session profile. Click the Start button
to save the session to the sensor and begin recording.

§| Create New Session Profile =10 x|

|SesswnnlD'|Jnnes Pand TempHion: New TempHion

I” Delayed Start  [01-Jan-2000 00:00:00 =~

Phase | Polling Interval # Phase Duration Start I
dd/hh:mmiss Fecords ddfhh:mmiss —
1 00/00:01:00 500 00/05:19:00
I 2 00/01:00:00 100 04/04:00:00

3 |

Clear
Delete

Session Duration: 04/12:19:00

Figure 4: Session Profile Window



Retrieving Data from the Sensor/Datalogger

* Click on the session you want to upload. il Sensors - TempHion: pH Smar!
* Click the 4ff] tool button.

¢ Select a file location.

~5<]; TempHior: pH Smart Sensar

i o/ test 2
* Click Save. : tZ:tS

* (Click Start.

Refrezh Selected Sensor

Figure 5: Session to Upload

Viewing Data

* Click the |:| tool button to view data as a table.
* Click the tool button to view data as a graph.

* Navigate to the desired file, then click the Open button. (If the File Open box does
not appear, click the File Menu, then select Open.)

=]
Senszor SH Sensor Type Sensor Mame Session Mame
[2452034 [ TempHion [pH Smart Sensor [ Test 254 [=
Temperature(degC) pHIpH] =
Senszor Range -40 - +125 degC 0-14 pH
Hinirnum 220 F.386
I aximum 284 Fma
Mean 270 F.332 |
Wariance 4.02 0.0001
Std Deviation 200 0.0051
Element 30K, type 5 thermistor
Cal Date 7-Feb-05 7-Feb-05
Rech Date/Time Temperature{degl] pHipH]
1 | 07Feb-051313:03 220 F.0a
2 | 07Feb-051314:03 220 F.0a
3 | 07Feb-051315:03 220 7.3
4 | 07Feb-051316:03 222 .06
5 | 07FFeb-051317.03 27 0z
E | 07Feb-05 131803 213 7.008
7| 07Feb-05 131503 240 7.0z
8 | 07Feb-051320:03 245 F.338
9 | 07Feb-051321:03 252 E.396
10 | 07-Feb-05 132203 25.7 F£.393 |

Figure 6: File Display Window
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=& Plot - real pH heating up.add o ]
File Edit Yiew
EHE&B . B=lialab A $-
Test 25A.add
30,0
20 I7.015
e
= 7.010
5,270
Lo o
% ’ 7.005
5250 %
2240 o0 g
L
=230 |6.995
* 220
6,590
21,0
20,0 -4 i !
13:20:00 13:30:00 13:40:00  13:50:00
7-Feb-2005
6 of 49 2l [ [

Figure 7: Graph Window

Exporting Data to .csv or .xIs Files

Using the File Display window, open the file you want to export.

* Click on the §§g tool button.

* (Click Save.

A'Word About Units

Select a file location and enter a name for the file.
* Selecta file type.

Readings from the TempHion™ Smart Sensor can be displayed in various units. Select
the units you want from the Options | Units menu.

pH:

ISE:

Redox:
Temperature:

pHormV

ppmormV

mVHormV

Degrees Celsius, Fahrenheit, or Kelvin

When using pH, ppm, or mVH units, all readings are automatically compensated for
temperature and all field calibration factors are applied. When using millivolts or ohms,
only the actual millivolt or resistance values are displayed - no adjustments are made.
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Appendix A: Care and Filling of Reference Solution Reservoir

The TempHion’s patented reference electrode is key to the TempHion’s superior
performance. The TempHion uses a long capillary pathway, filled with reference
solution, to separate the reference electrode from the solution being analyzed. Proper
care and filling of this reference solution reservoir is essential to accurate functioning of
the sensor.

The TempHion is normally shipped with a bottle of INW Reference Solution. If you will
be using a different solution, contact INW for any adjustments that may be needed.

Emptying and Cleaning the Reservoir

The TempHion is shipped fully assembled with the reservoir empty and the reference
electrode chemically clean and dry. If you have just received your sensor from INW,
you will not need to empty the reservoir. You should still, however, follow the
instructions below for cleaning the electrode and reservoir cap.

= /.—:ﬁ!{:&i"
N\ ; 3

f B ";_-::-- )" l‘"'.
Y “u B,

S

ji Y i

£

-,

‘n\ &
.
-
-
-
-
\

Sensing Reference
Buttons Electrode

Figure 8: Rinsing the Electrode and Reservoir Cap

* Unscrew the reservoir cap. Do not touch or scratch the sensing buttons or the
reference electrode!

* Empty any remaining filling solution from the cap.

» Thoroughly rinse the reference electrode and the inside of the cap with distilled or
de-ionized water.

* There may be some crystallized residue inside the cap, on the electrode screw
path, or on the electrode itself. If rinsing does not clear this away, then gently use
a cotton swab or a soft toothbrush to remove the residue.

* Rinse the electrode assembly and cap thoroughly again after cleaning with the
swab or brush.

* Gently, pat dry with a clean paper towel.
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Filling the Reservoir

Once the reservoir has been emptied and cleaned, you are ready to fill the reservoir with
reference solution.

* Rinse the reference electrode assembly and the inside of the cap with a small
amount of the reference solution.

* Empty any remaining solution from the cap.

* Fill cap about half full with reference solution.

* Holding sensor vertically, replace reservoir cap. Some solution should spill from
the top as you screw the cap on. This assures that no air bubbles are trapped
inside.

Ifany air bubbles are trapped, a proper electrical connection cannotbe made and
thesensor mayread erratically!

¢ Once filled, keep the sensor upright in liquid to prevent the solution from drying
out. A 1to 10 ppm dilute chloride solution is recommended, but tap water will do.
If you cannot keep sensor in liquid, see instructions below for storing dry.

Figure 9: Excess filling solution
spills over, forcing ou
any air bubbles.

f."sq.q
& &

E"hu
f?a'l:?

E

can be irritating to the skin. Protective gloves are advised. Rinse

f CAUTION: Filling solutions are not considered hazardous, but they
hands or gloves with fresh water.

Storing Sensor

For long-term storage, or when the sensor cannot be left in liquid, the sensor should be
stored dry.
* Unscrew and empty the reservoir cap. Do not touch or scratch the sensing
buttons or the reference electrode!
* Clean the cap and electrode assembly as detailed earlier in this application note.
e Let cap and electrode assembly dry thoroughly.
* Replace cap to protect electrode from scratching.
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Appendix B: Field Calibration

Calibration Overview

The TempHion should be calibrated before first use and periodically thereafter. It should
also be calibrated if moving to a different sampling environment where readings will be
significantly different than the current environment.

Environmental conditions of turbulence and temperature swings, as well as local
likelihood for bio-fouling or mineral deposition, can vary considerably from site to site.
Therefore, where the sensor is to be used for long-term monitoring, it is recommended
that the calibration be initially checked frequently until a performance history is
established.

Aqua4Plus provides an easy-to-use calibration calculator for performing one- or two-
point in-field calibrations. Two-point calibrations are more accurate and should be used
whenever possible. A Calibration Kit is available from INW, which includes a beaker,

pipette, measuring beaker, and stand.

the filling solution reservoir must be properly filled with reference solution.

f ¢ In order for the TempHion Smart Sensor to calibrate and function correctly,
For details, refer to Appendix A.

* For best results, the filling solution reservoir should be filled at least 16
hours before calibrating.

* The sensor and all calibration buffers and solutions should be at the same
temperature before and during calibration.

* Calibration can only be done when there are no sessions stored on the
sensor. If there are any sessions stored on the sensor, upload any data
you want and then erase the sessions before continuing. (Sessions Menu |
Erase All Sessions).

Field Calibration Window and Calculator

Field calibration is performed on each channel separately. To calibrate a specific channel,
select Field Calibration from the Configure Menu, and then click on the channel to be
calibrated. Refer to Appendix B in the TempHion Smart Sensor Instruction Manual for
general use of the field calibration window and the calculator. Follow directions below

for each specific channel type.
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Calculator
First Paint Second Point Cal Values
Ref ppm | | ot |
iy | | I |
Measure | heasure | |

Figure 10: Field Calibration Calculator

Temperature Channel Calibration

The temperature channel rarely needs calibration. If needed, select Field Calibration from
the Configure Menu. Click on Temperature, and then follow the instructions on the
screen.

pH Channel Calibration
Preparing

* INW recommends pH buffers of 4, 7, and 10 for calibration. For a one-point
calibration, select the buffer closest to the expected values in your samples. For a
two-point calibration, select the two buffers that most closely bracket the expected
values in your samples.

* For best results, look up the buffer’s actual pH for the temperature closest to the
buffer temperature during calibration. This information is available from the buffer
manufacturer.

One-Point Calibration

— FirstCalibration Point—

* Prepare the buffer.

* Rinse sensor first with distilled water and then with small amount of the buffer.

* Place sensor in buffer. (Buffer must be deep enough to cover the sensing bulb in
the slot in the black module on the sensor.)

* Allow time for sensor to stabilize.

* Inthe Ref pH box for the first point, enter the reference pH as noted in the
preparation section above.

* Click first Measure button.

*  When readings have stabilized to your satisfaction, click the OK button in the
pop-up box.
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— Applying Calibration Values—

e Observe I value in the right hand section of the calculator. This should be
between 180 and 300.

* Click the Apply button to apply calibration values.

e The reference value, the computed I, and the sample temperature will be trans-
ferred to the calibration fields.

* Click OK to save the values to the sensor.

—Verifying Calibration Values—

» Using the Real Time Monitor, take a few readings while the sensor is still in the
buffer. Be sure units are set to pH. Readings should be very close to your
selected buffer.

Two-Point Calibration

—FirstCalibration Point—

e Prepare first buffer.

* Rinse sensor first with distilled water and then with small amount of first buffer.

* Place sensor in buffer. (Buffer must be deep enough to cover the sensing bulb in
the slot in the black module on the sensor.)

* Allow time for sensor to stabilize.

* Inthe Ref pH box for the first point, enter the reference pH as noted in the
preparation section above.

* Click first Measure button.

*  When readings have stabilized to your satisfaction, click the OK button in the
pop-up box.

—Second Calibration Point—

e Prepare the second buffer.

* Rinse sensor first with distilled water and then with small amount of second buffer.

* Place sensor in second buffer. (Buffer must be deep enough to contact stainless
steel tube above the sensor section.)

* Inthe Ref pH box for the second point, enter the reference pH as noted in the
preparation section above.

* Click second Measure button. (Note: measured temperature must be +/- 1 degree
of first measured temperature or calibration will not be accurate!)

*  When readings have stabilized to your satisfaction, click the OK button in the
pop-up box.

—Applying Calibration Values—

* Observe the M and I values in the right hand section of the calculator. M should
be between -50 and -60, and I should be between 180 and 300.

* Click the Apply button to apply calibration values.

* The reference values, the computed M and I, and the sample temperature will be
transferred to the calibration fields.

* Click OK to save the values to the sensor.
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— Verifying Calibration Values—

» Using the Real Time Monitor, take a few readings while the sensor is still in the
buffer. Be sure units are set to pH. Readings should be very close to your
selected buffer.

ISE Channel Calibration
Introduction to ISE Calibration

INW recommends using the “known addition method” for preparing calibration
solutions. Using this method, the sensor is placed in 100 mL of distilled or de-ionized
water. A small amount of standard is added to create a known concentration. The
first point is measured. An additional amount of the same standard is added to create
a second known concentration. The second point is measured.

INW recommends the calibration standards listed below. The following instructions
are based on using one of these standards. If you use different standards or prefer
not to use the known addition method, you must use some other method to determine
the concentration used for the first and second point when calibrating.

Recommended Standards

Bromide
* 0.1 Molar NaBr (equates to 7990 ppm)
Chloride
* 0.1 Molar NaCl (equates to 3550 ppm)
* 100ppm
e 1000ppm

Preparing

* Select a standard that you will be using for calibration.

* Place 100 mL of distilled water in a beaker.
Note: Temperature of the water must remain the same throughout the calibra-
tion. Temperature of the sensor must also be this temperature prior to calibra-
tion.

One-Point Calibration

— Computing Calibration Value—

* Rinse sensor with distilled water and pat dry.

* Place sensor in beaker of distilled water, as prepared above. (Solution must be
deep enough to cover the sensing buttons.)
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* Add 1 cc of selected standard to the water. Depending on which solution you are
using, this will result in a concentration as shown below:

¢ 0.1MolarNaBr(Bromide) = 79.10ppm
¢ 0.1 MolarNaCl(Chloride) = 35.15ppm
* 100 ppm (Chloride) = 0.99 ppm
e 1000 ppm (Chloride) = 9.90 ppm

» Stir to distribute standard evenly.

¢ Allow time for sensor to stablize (15 - 20 minutes).

* Inthe Ref ppm box for the first point, enter the concentration you have chosen.

* Click the first Measure button. (Readings will be inmV).

*  When readings have stabilized to your satisfaction, click the OK button on the
pop-up box.

— Applying Calibration Values—

* Observe the I value in the right hand section of the calculator. For Bromide, I
should be between 0 and 40. For Chloride, 1 should be between 120 and 160.

* Click the Apply button to apply calibration values.

* The reference value, the computed I, and the sample temperature will be trans-
ferred to the calibration fields.

* Click OK to save the values to the sensor.

— Verifying Calibration Values—

» Using the Real Time Monitor, take a few readings while the sensor is still in the
standard. Be sure units are set to ppm. Readings should be very close to your
selected concentration.

Two-Point Calibration

—FirstCalibration Point—

* Rinse sensor with distilled water and pat dry.

* Place sensor in beaker of distilled water, as prepared above. (Solution must be
deep enough to cover the sensing buttons.)

* Add 1 cc of selected standard to the water. Depending on which solution you are
using, this will result in a concentration as shown below:

¢ 0.1MolarNaBr(Bromide) = 79.10ppm
¢ 0.1 MolarNaCl(Chloride) = 35.15ppm
* 100 ppm (Chloride) = 0.99 ppm
e 1000 ppm(Chloride) = 9.90ppm

» Stir to distribute standard evenly.

e Allow time for sensor to stabilize (15 - 20 minutes).

* Inthe Ref ppm box for the first point, enter the concentration you have chosen.

* Click the first Measure button.

*  When readings have stabilized to your satisfaction, click the OK button on the
pop-up box.
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—Second Calibration Point—

Add 10 cc of the same standard to the water. Depending on which solution you
are using, this will result in a concentration as shown below:

* 0.1MolarNaBr(Bromide) = 791.8ppm
e 0.1 MolarNaCl(Chloride) = 351.8ppm
e 100ppm (Chloride) = 99ppm
e 1000 ppm (Chloride) = 99.0ppm

Stir to distribute standard evenly.

Allow time for sensor to stabilize (15 - 20 minutes).

In the Ref ppm box for the second point, enter the concentration you have
chosen.

Click the second Measure button.

When readings have stabilized to your satisfaction, click the OK button on the
pop-up box.

— Applying Calibration Values—

Observe the M and I values in the right hand section of the calculator. M should
be between -50 and -60. For Bromide, I should be between 0 and 40. For Chloride,
I should be between 120 and 160.

Click the Apply button to apply calibration values.

The reference values, the computed M and I, and the sample temperature will be
transferred to the calibration fields.

Click OK to save the values to the sensor.

— Verifying Calibration Values—

Using the Real Time Monitor, take a few readings while the sensor is still in the
standard. Be sure units are set to ppm. Readings should be very close to your
selected concentration.

Redox Channels

f * Call INW for instructions the first time you calibrate a TempHion redox

channel.

Note on units:  The unit “Eh” refers to readings in millivolts referenced to a hydrogen

electrode. In other words, Eh represents millivolt readings that would
have been obtained if using a hydrogen electrode. The units “mV” are
direct millivolt readings from the sensor.

—For Calibration You Will Need—

A beaker or bucket of a sample that is representative of what will be measured with
the sensor.

An alternate redox meter - such as an Orion or Y SI meter.

Distilled or deionized water.

Paper towels.
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— Computing Calibration Value—
Note: When calibrating a redox channel, do not use the built-in calculator in the
Field Calibration Window. Instead, follow the instructions below.

L.

10.

Rinse sensor with distilled or deionized water, and then pat dry with clean
paper towels.

Place the sensor in sample. (Solution must be deep enough to cover the
sensing bulb.)

Using the alternate meter, take a redox measurement of that sample. Use either
plainmV or Eh, whichever you normally use.

In Aqua4Plus - set display units to either mV or Eh, whichever you used for the
above step.

Scan for and click on the sensor.

Open the field calibration window (Configure | Field Calibration).
Click on the redox channel, and then enter a zero in the offset box.
Click OK

Take two or three single readings using the Real Time monitor and note the
redox value.

Subtract this value from the value read in the step 3.

— Applying Calibration Value—

11.
12.

13.

Open the field calibration window.
Click on the redox channel, and then enter this value in the offset box.

Click OK.

— Verifying Calibration Values—

14.

Take another couple single Real Time readings. These should be close to the
reading taken with the other meter.
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Appendix C: Technical Specifications

Wiring Information

Cable Type: 9-conductor, shielded

Shield Ground
White Vaux (6 to 13 VDC)
Brown = Digital out
Orange = Vbat+ (1.8t0 3.3 VDC)
Blue = Ground
Yellow = Comm D+
Purple = CommD-
Operating Specifications
pH
Accuracy (typical) + 0.2 pH units
Resolution 0.001 pH units
ISE
Accuracy (typical) + 5% of reading
Resolution 0.1ppm
Redox
Accuracy (typical) + 5% of reading
Resolution 0.lmVH
Temperature
Accuracy +0.5°C
Resolution 0.1°C
Time
Accuracy + 6 sec/day + 2 sec/day (typical)

Recommended Operating
Temperature Range

0°Cto40°C
Contact factory for extended temperature ranges.
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Mechanical Specifications

Sensor

Length:

OD.

Body Material

Seal Materials
Reference Electrode

Reference Electrolytes

Thermistor
pHElectrode
Chloride Electrode
Bromide Electrode
Nitrate Electrode
Redox

Cable

oD
Break Strength
Weight

13.25”to 17.25” depending on configuration

0.75”

Delrin® and 316 stainless steel

Viton® and Teflon®

Patented capillary liquid junction with Ag/AgCl electrode
TempHion - no heavy metals and non-contaminating
30K Ohm

General purpose glass

Solid state

Solid state

Membrane

PlatinumRing

0.28”maximum
1381bs.
4 1bs. per 100 feet

Power Supply
Internal
Auxiliary

2 AA Alkaline Batteries
6-13VDC,15mA

Appendix D: Changing Batteries

Because changing the batteries involves opening the water-tight seal, this must be done
in a clean, dry environment to avoid contamination or moisture damage to the circuitry.

Battery Type: Two standard AA Alkaline batteries.

Replacing the Batteries: Open the housing by removing the top-cap, as outlined below.
The top-cap is the connector between the tube housing, the sensor and the cable.

1. Twisting gently, unscrew the top-cap.

2. Gently separate the top-cap from the body of the sensor. Top-cap remains
attached to body via several colored wires.

Caution! Pulling forcefully on the top-cap can pull the insides out of the
sensor or snap the connections inside. Removing the circuit board or
pushing on the surface of the pressure element may void your

warranty.



22

Note: O-rings provide a water-tight seal for the sensor housing. Take
care not to nick or otherwise damage these O-rings.

3. Tip housing over and gently slide batteries out.

4. Insert new batteries - positive terminals towards the top-cap.

5. Replace and retighten top-cap.

Figure 11b: Slide batteries out
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Appendix E: Using USB-to-Serial Cables

The standard communication cable/RS485-232 adapter that comes with the Smart Sensor
plugs into a 9-pin serial port on the PC or laptop. Many new computers, especially
laptops, do not have 9-pin serial ports. If you have one of these computers, or if all of
your serial ports are in use, you can connect to a Smart Sensor using a USB to Serial
adapter, as shown in figure 12.

Interface . USB Port
Waterproof Cable USB to Serial
Connectors \\ Cable
3 | I:I{
Sensor
RS232/RS484
Cable \ T Adapter
PC or Laptop
Sensor — Computer

Figure 12: Connection using a USB to Serial Cable

USB-to-Serial cables are readily available from many electronics and computer stores, as
well as numerous sites on the Internet. INW has tested and recommends the Keyspan
USA-19HS. It is available from INW or on the Internet. Install as follows:

* Pluginto USB port
¢ Install the drivers provided with the particular unit

* Note new COM port number. (Right click on My computer. Select Manage. On

left panel click on Device Manager. On right panel double-click on Ports. The new
COM port should be listed.)

¢ Connect to the smart sensor (See Figure 12 above.)
* On the Aqua4Plus software, select the COM port noted above.

Reordering Information

For sales & service offices, please contact:

Instrumentation Northwest, Inc.
www.inwusa.com
800-776-9355
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LIMITED WARRANTY/DISCLAIMER -
AquiStar® TempHion™ Smart Sensor

A. Seller warrants that products manufactured by Seller when properly installed, used
and maintained, shall be free from defects in material and workmanship. Seller’s
obligation under this warranty shall be limited to replacing or repairing the part or
parts or, at Seller’s option, the products which prove defective in material or workman-
ship within ONE (1) year from the date of delivery, provided that Buyer gives Seller
prompt notice of any defect or failure and satisfactory proof thereof. Any defective part
or parts must be returned to Seller’s factory or to an authorized service center for
inspection. Buyer will prepay all freight charges to return any products to Seller’s
factory, or any other repair facility designated by Seller. Seller will deliver replace-
ments for defective products to Buyer (ground freight prepaid) to the destination
provided in the original order. Products returned to Seller for which Seller provides
replacement under this warranty shall become the property of Seller.

This limited warranty does not apply to lack of performance caused by abrasive
materials, corrosion due to aggressive fluids, mishandling or misapplication. Seller’s
obligations under this warranty shall not apply to any product which (a) is normally
consumed in operation, or (b) has a normal life inherently shorter than the warranty
period stated herein.

In the event that equipment is altered or repaired by the Buyer without prior written
approval by the Seller, all warranties are void. Equipment and accessories not manufac-
tured by the Seller are warranted only to the extent of and by the original manufacturer’s
warranty.

THE FOREGOING WARRANTIES ARE IN LIEU OF ALL OTHER WARRANTIES,
WHETHER ORAL, WRITTEN, EXPRESSED, IMPLIED OR STATUTORY. IMPLIED
WARRANTIES OF FITNESS AND MERCHANTABILITY SHALLNOT APPLY.
SELLER’S WARRANTY OBLIGATIONS AND BUYER’S REMEDIES THEREUNDER
(EXCEPTAS TO TITLE) ARE SOLELY AND EXCLUSIVELY AS STATED HEREIN. IN
NO CASE WILL SELLER BE LTIABLE FOR CONSEQUENTIAL DAMAGES, LABOR
PERFORMED IN CONNECTION WITH REMOVALAND REPLACEMENT OF THE
SENSOR SYSTEM, LOSS OF PRODUCTION OR ANY OTHER LOSS INCURRED
BECAUSE OF INTERRUPTION OF SERVICE. ANEW WARRANTY PERIOD SHALL
NOT BE ESTABLISHED FOR REPAIRED OR REPLACED MATERIAL, PRODUCTS OR
SUPPLIES. SUCHITEMS SHALL REMAIN UNDER WARRANTY ONLY FOR THE
REMAINDER OF THE WARRANTY PERIOD ON THE ORIGINAL MATERIALS,
PRODUCTS OR SUPPLIES.

B. With respect to products purchased by consumers in the United States for personal
use, the implied warranties including but not limited to the warranties of merchantability
and fitness for a particular purpose, are limited to twelve (12) months from the date of
delivery.

Some states do not allow limitations on the duration of an implied warranty, so the
above limitation may not apply to you. Similarly, some states do not allow the exclusion
or limitation of consequential damages, so the above limitation or exclusion may not
apply to you. This limited warranty gives you specific legal rights; however, you may
also have other rights which may vary from state to state.
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