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PRODUCT WARRANTY

Analytical Technology, Inc. (Manufacturer) warrants to the Customer that if any part(s)
of the Manufacturer's products proves to be defective in materials or workmanship
within the earlier of 18 months of the date of shipment or 12 months of the date of start-
up, such defective parts will be repaired or replaced free of charge. Inspection and
repairs to products thought to be defective within the warranty period will be completed
at the Manufacturer's facilities in Collegeville, PA. Products on which warranty repairs
are required shall be shipped freight prepaid to the Manufacturer. The product(s) will be
returned freight prepaid and allowed if it is determined by the manufacturer that the
part(s) failed due to defective materials or workmanship.

This warranty does not cover consumable items, batteries, or wear items subject to
periodic replacement including lamps and fuses.

Gas sensors, except oxygen sensors, are covered by this warranty, but are subject to
inspection for evidence of extended exposure to excessive gas concentrations. Should
inspection indicate that sensors have been expended rather than failed prematurely, the
warranty shall not apply.

The Manufacturer assumes no liability for consequential damages of any kind, and the
buyer by acceptance of this equipment will assume all liability for the consequences of
its use or misuse by the Customer, his employees, or others. A defect within the
meaning of this warranty is any part of any piece of a Manufacturer's product which
shall, when such part is capable of being renewed, repaired, or replaced, operate to
condemn such piece of equipment.

This warranty is in lieu of all other warranties (including without limiting the generality of
the foregoing warranties of merchantability and fithess for a particular purpose),
guarantees, obligations or liabilities expressed or implied by the Manufacturer or its
representatives and by statute or rule of law.

This warranty is void if the Manufacturer's product(s) has been subject to misuse or
abuse, or has not been operated or stored in accordance with instructions, or if the
serial number has been removed.

Analytical Technology, Inc. makes no other warranty expressed or implied except as
stated above.
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Part 1 - Introduction

1.1 General

The Model Q45H/64 is a highly versatile on-line monitoring system designed for the
continuous measurement of dissolved ozone in solution. The full scale operating range
of the system may be selected by the user for 0-200.0 ppb, 0-2.000 ppm, 0-20.00 ppm,
or 0-200.0 ppm, and the sensing system will operate on water streams with
temperatures ranging from 0 to 55°C. The Q45H/64 Dissolved Ozone Measurement
System is well suited for potable water systems, bottled water operations, high purity
water systems, or ozonated cooling water.

The basic sensing element used in the dissolved ozone monitor is a polarographic
membrane sensor which measures ozone directly. Water simply flows past the sensor
and directly to drain, with the flow rate and pressure across the sensor controlled by a
constant head flow cell assembly. The ozone measurement does not alter the sample
or add any chemicals to the sample stream, so the water flow can return to the system if
desired.

Q45H/64 Monitors are available in three electronic versions, a loop-powered 2-wire
transmitter, an AC powered monitor with integral alarm relays and dual 4-20 mA output
capability, or a 9 VDC battery operated portable unit with two voltage outputs and built-
in data logger.

In addition to normal ozone measurement, the Q45H/64 is also available with an
optional pH input with provides a two-parameter monitoring system. On AC or battery
operated units, analog outputs are available for BOTH ozone and pH.

O & M Manual
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1.2 Standard System

The standard model Q45H/64 system includes three main components, the
Q45H analyzer, a constant head flow cell, and an ozone sensor. A low-volume
flowcell is also available for applications where sample flowrate and pressure can
be carefully controlled. Figure 1-1 shows a typical installation including the
optional pH sensor.

For connection of the sensor to the electronics, a 25' cable is supplied. An
additional 100 feet of interconnect cable may be added using #07-0100 junction
box. All required spare parts are also provided with the basic system, including
spare membranes, electrolyte, o-rings, and any special hardware.

Q45 TRANSMITTER

(OPTIONAL)

[ pH SENSOR

C —

Coa=

FLOWCELL ASSEMBLY

* RECOMMENDED IF INLET
PRESSURE VARIES > 10 PSI

AC POWER

=
m
VSR 1190 B

b ——

SENSOR CABLE MAX. 100 FT.

*PRESSURE REGULATOR

SENSOR
1/4” 1.D. SAMPLE INLET LINE

1/2" 1.D. DRAIN

SAMPLE TAP

Figure 1-1 Typical Ozone Monitoring System (ATI-0648)

O & M Manual
Revision M (04/09) 5




AT

0Q45H/64 Dissolved Ozone System Part 1 — Introduction

1.3

Features

Standard Q45H/64 electronic transmitters are designed to be a fully isolated,
loop powered instruments for 2-wire DC applications. Optional integral power
supply card for 115/230 VAC operation, and optional battery power supply card
for portable datalogging applications are available.

High accuracy, high sensitivity system, measures from 0.1 ppb to 200.0 ppm
through 4 internal automatic ranges. User ranges of 200.0 ppb, 2.000 ppm,
20.00 ppm, or 200.0 ppm.

Output Hold, Output Simulate, Output Alarm, and Output Delay Functions. All
forced changes in output condition include bumpless transfer to provide gradual
return to on-line signal levels and to avoid system control shocks on both analog
outputs.

AC power option provides dual SPDT relay operation and one additional isolated
analog output. Software settings for relay control include setpoint, deadband,
phase, delay, and failsafe. Software controls automatically appear in menu list
when hardware option card is plugged in and system power is applied.

Selectable PID controller on main analog output. PID controller can operate with
instrument configured as loop-power transmitter, or as one of the two outputs on
the AC powered instrument. PID includes manual operation feature, and
diagnostic “stuck-controller” timer feature for relay notification of control
problems.

Two analog outputs on the relay version may be configured to track ozone and
temperature, ozone and ozone, or ozone and pH. Both analog outputs can be
individually programmed to fail to specific values.

Optional pH sensor feature enables active pH measurement with the Q45H/64
monitor. The pH reading can also be sent to one of the analog outputs for
complete pH + ozone monitoring.

Selectable Output Fail Alarm feature on Relay B allows system diagnostic
failures to be sent to external monitoring systems.

Large, high contrast, custom Super-Twist display provides excellent readability
even in low light conditions. The secondary line of display utilizes 5x7 dot matrix
characters for clear message display Two of four measured parameters may be
on the display simultaneously.

Diagnostic messages provide a clear description of any problem with no
confusing error codes to look up. Messages are also included for diagnosing

O & M Manual
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calibration problems.

Quick and easy one-point calibration method and sensor zero-cal. To provide
high accuracy, all calibration methods include stability monitors that check
temperature and main parameter stability before accepting data.

High accuracy three-wire Pt100 temperature input. Temperature element can be
user calibrated.

Security lock feature to prevent unauthorized tampering with transmitter settings.
All settings can be viewed while locked, but they cannot be changed.

High reliability, microprocessor-based system with non-volatile memory back-up
that utilizes no batteries. Low mass, surface mount PCB construction containing
no adjustment potentiometers. All factory calibrations stored in non-volatile
EEPROM.

O & M Manual
Revision M (04/09) 7
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1.4 Q45H/64 System Specifications

Displayed Parameters

Main Parameter Ranges

Display

Keypad

Weight

Ambient Temperature

Ambient Humidity

Altitude

Electrical Certification

EMI/RFI Influence
Output Isolation

Filter

O & M Manual
Revision M (04/09)

(Common to all variations)

Main input, 0.1 ppb (0.0001 ppm) to 200.0 ppm
Sensor temperature, -10.0 to 55.0 °C (23 to 131 °F)
Sensor Current, 0.0-999.9 nA, 0.000 to 99.99 uA
Loop current, 4.00 to 20.00 mA

Sensor slope/offset

Model number and software version

PID Controller Status

Optional pH Input value. 0.00 to 14.00 pH

Manual selection of one of the following ranges,
0.000 to 200.0 ppb

0.0 to 2.000 ppm

0.00 to 20.00 ppm

0.00 to 200.0 ppm

Large, high-contrast, Super-Twist (STN) LCD;

4-digit main display with sign, 0.75" (19.1 mm) seven-
segment characters

12-digit secondary display, 0.3" (7.6 mm) 5x7 dot matrix
characters

4-key membrane type with tactile feedback, polycarbonate
with UV coating

DC transmitter configuration: 1 Ib. (0.45 kg)
Line powered unit: 1.5 1b. (0.68 kg)

Analyzer Service, -20 to 60 °C (-4 to 140 °F)
Sensor Service, -5 to 55°C (23 to 131 °F)
Storage, -5 to 70 °C (-22 to 158 °F)

0 to 95%, indoor/outdoor use, non-condensing to rated
ambient temperature range

Up to 2000 m (6562 Ft.)

Ordinary Location, cCSAus (CSA and UL standards - both
approved by CSA), pollution degree 2, installation category
2

Designed to EN 61326-1
600 V galvanic isolation

Adjustable 0-9.9 minutes additional damping to 90% step
input
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Temperature Input

Sensor

Sensor Materials
Sensor Cable

Max. Sensor-to-Analyzer
Distance

Optional pH Input

Flow Cell

Pt100 RTD with automatic compensation

2-electrode polarographic membraned sensor for direct
measurement of ozone,

Noryl and stainless steel

25 ft. (7.5 meter) cable with 6-pin plug.

100 feet (30.5 meters), with junction box

0-14 pH corresponding to approx. 0.3 — 1.5 VDC

Constant head overflow, clear cast acrylic, 7-30 GPH, 15
GPH recommended, inlet is ¥" hose barb at 1/8” MNPT,
outlet is ¥2" hose barb at 3/8" MNPT

(NOT common to all variations)

Standard 2-Wire (Loop-powered) Transmitter:

Power

Enclosure:

Mounting Options

Conduit Openings

DC Cable Type

Insertion Loss

16-35 VDC (2-wire device)

NEMA 4X, polycarbonate, stainless steel hardware,
weatherproof and corrosion resistant,

HWD: 4.4" (112 mm) x 4.4" (112 mm) x 3.5" (89 mm)

Wall or pipe mount bracket standard. Bracket suitable for
either 1.5” or 2” I.D. U-Bolts for pipe mounting.

Two PG-9 openings with gland seals

Belden twisted-pair, shielded, 22 gauge or larger

16 VDC

115/230 VAC + Dual Relay Option:

Power

Enclosure, AC Powered

Mounting Options

Conduit Openings

O & M Manual
Revision M (04/09)

115/230 VAC + 10%, 50/60 Hz, 10 VA max

NEMA 4X, polycarbonate, stainless steel hardware,
weatherproof and corrosion resistant,
HWD: 4.9" (124 mm) x 4.9" (124 mm) x 5.5" (139 mm)

Wall or pipe mount bracket standard. Bracket suitable for
either 1.5” or 2” I.D. U-Bolts for pipe mounting.
Panel mount adapter optional.

Three 2" NPT openings. Gland seals supplied but not
installed.
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Relays, Electromechanical: Two SPDT, 6 amp @ 250 VAC, 5 amp @ 24 VDC
contacts. Software selection for setpoint, phase, delay,
deadband, hi-lo alarm, and failsafe. A-B indicators on
main LCD.

Analog Outputs Two 4-20 mA outputs. Output one programmable for PPM
ozone or PID. Output 2 programmable for PPM ozone,

Temperature, or pH. Max load 500 Ohms for each output.
Outputs ground isolated and isolated from each other.

1.5 Q45H Performance Specifications

(Common to all variations)

Accuracy 0.5% of selected range or 0.02 PPM
Repeatability 0.3% of selected range or 0.01 PPM

Sensitivity 0.05% of selected range

Non-linearity 0.1% of selected range

Warm-up Time 3 seconds to rated performance (electronics only)
Supply Voltage Effects + 0.05% span

Instrument Response Time 60 seconds to 90% of step input at lowest damping
O & M Manual
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Part 2 — Analyzer Mounting

2.1

General

All Q45 Series instruments offer maximum mounting flexibility. A bracket is
included with each unit that allows mounting to walls or pipes. In all cases,
choose a location that is readily accessible for calibrations. Also consider that it
may be necessary to utilize a location where solutions can be used during the
calibration process. To take full advantage of the high contrast display, mount
the instrument in a location where the display can be viewed from various angles
and long distances.

Locate the instrument in close proximity to the point of sensor installation - this
will allow easy access during calibration. The sensor-to-instrument distance
should not exceed 100 feet. To maximize signal-to-noise ratio however, work
with the shortest sensor cable possible. The standard cable length of the ozone
sensor is 25 feet.

Due to the flexibility of the instrument design, some of the mounting features
change based on the configuration that was ordered. For example, the 2-wire
transmitter version is different for the 115/230 VAC controller because the rear of
the enclosure is much deeper when the AC powered unit is used. In addition, the
AC powered unit has an integrated panel mount flange requiring a single cutout
for flush mounting. In the 2-wire transmitter configuration, just the front of the
enclosure can be mounted, but the cutout also requires accurate location of 4
mounting holes. Refer to Figures 2-1 and 2-2 for detailed dimensions of each
type of system.

O & M Manual
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Figure 2-1 Q45 Enclosure Dimensions, AC Powered Units (ATI-0706)
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Figure 2-2 Q45 Enclosure Dimensions, 2-Wire and Battery Units (ATI-0655)
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2.2

Wall or Pipe Mount

A PVC mounting bracket with attachment screws is supplied with each
transmitter (see Figure 2-3 for dimensions). The multi-purpose bracket is
attached to the rear of the enclosure using the four flat head screws. The
instrument is then attached to the wall using the four outer mounting holes in the
bracket. These holes are slotted to accommodate two sizes of u-bolt that may be
used to pipe mount the unit. Slots will accommodate u-bolts designed for 1% “ or
2" pipe. The actual center to center dimensions for the u-bolts are shown in the
drawing. Note that these slots are for u-bolts with ¥4-20 threads. The 1%” pipe
u-bolt (2" 1.D. clearance) is available from ATI in type 304 stainless steel under
part number (47-0005).

6.00
(152.4)

5.46
(138.7)

(91.

i o ¢

MOUNTING HOLE MATL: GREY PVC
FOR Q SERIES
ENCLOSURE
TYP. 4 PLCS.

Figure 2-3 Wall or Pipe mount Bracket (ATI-0707)
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c-C

Figure 2-4 Wall Mounting Diagram (ATI-0709)
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Figure 2-5 Pipe Mounting Diagram (ATI-0710

O & M Manual
Revision M (04/09)

15

WALL

—

NOTE: MOUNTING PLATE HOLE SPACING CAN
SUPPORT UP TO 2" @ PIPE. MAX.

.

E—
g

(96)
5.75

(146)




AT

0Q45H/64 Dissolved Ozone System Part 2— Analyzer Mounting

2.3

Panel Mount, AC Powered Monitor

Panel mounting of an AC powered monitor uses the panel mounting flange
molded into the rear section of the enclosure. Figure 2-7 provides dimensions for
the panel cutout required for mounting.

The panel mounting bracket kit must be ordered separately (part number 05-
0068). This kit contains a metal retainer bracket that attaches to the rear of the
enclosure, 4 screws for attachment of this bracket, and a sealing gasket to insure
that the panel mounted monitor provides a water tight seal when mounted to a
panel.

The sealing gasket must first be attached to the enclosure. The gasket contains
an adhesive on one side so that it remains in place on the enclosure. Remove
the protective paper from the adhesive side of the gasket and slide the gasket
over the back of the enclosure so that the adhesive side lines up with the back of
the enclosure flange. Once in place, you can proceed to mount the monitor in
the panel.

SEALING GASKET

(43-0012)
4875 SUPPLIED WITH MQUTING KIT
(1238 ] MUST BE INSTALLED
PRIOR TO INSTALLATION | PANEL MOUNTING BRACKET
INTO PANEL PANEL (48-0158)
5 SUPPLIED WITH MOUNTING KIT

4.875
(123.8)

/ 1

(4) #10x1/2” PHMS
(92-0107)
SUPPLIED WITH
MOUNTING KIT

4.40 MIN.
4.50 MAX.

4.40 MIN.

4.50 MAX.

PANEL CUT-OUT

Figure 2-6 115/230 VAC Panel Mount and Cut-out (ATI-0711)
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Part 3 — Sensor/Flowcell Mounting

3.1

3.2

,,,,,,,,,,,,,,,,,,,, 163mm 178mm
o \[@ E 77777
@ o — o

General

Select a location within the maximum sensor cable length for mounting of the
sensor flow cell.

Constant-Head Flowcell

Ozone sensors are best used in a constant-head overflow chamber because
variations in sample flow rate and pressure can cause unstable readings. When
monitoring low concentrations (below 0.5 PPM), this method should always be
used.

Mechanical installation of the flow cell requires that it be mounted to a wall or
other convenient flat surface. Alternatively, the mounting holes on the plate will
accommodate a 2" U-bolt for mounting the plate to a 2" pipe. Figure 3-1 shows
the dimensions and mounting hole locations for the flow cell. Be sure to allow
enough clearance on the left side of the flow cell for insertion and removal of the
sensor. About 12 inches clearance is recommended.

(4) %’ THRU HOLES
CUSTOMER MOUNTING

o O

OVERALL DEPTH OF FLOWCELL = 5Om CONSTANT HEAD FLOWCELL

) 4.20" ‘
107mm

SENSOR OUTER D\AMETER \

CLEAR ACRYLIC

06" THK. S.S. / —_— L i DRAIN, %" BARB FITTING

70mm
INLET, 4" BARB FITTING

50"

114mm

Figure 3-1 Constant Head Flowcell Details (ATI-0196)
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Once mounted, inlet and drain connections must be made. The flow cell
contains a 1/8" MNPT inlet connection and a 3/8" MNPT drain connection. Hose
barbs for the inlet and drain connections are supplied with the flow cell for use
with flexible tubing. The inlet hose barb is used with 4" 1.D. tubing and the drain
hose barb is used with %2" I.D. tubing.

3.3 Low-Volume Flowcell

Dissolved ozone sensors can sometimes be used in special low-volume flow
cells to reduce the amount of water consumed by the monitor. This flow cell
contains hose barbs for ¥” I.D. tubing on the inlet and outlet. The female thread
in the flow cell is 1/8” NPT, and other fitting may be used in place of the hose
barbs if desired. See Figure 3-2.

(2) %" BARB FITTINGS

\/\ MOUNTING RAIL

LOW VOLUME FLOWCELL ASSY
(00-0633) CLAMP

(2) 8-32 THREADED INSERTS 4 <:> N /7 SENSOR
I /

1%" NPT

3.325"

84.5mm

Figure 3-2 Low Volume Flowcell Details (ATI-0264)
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3.4

Great care must be taken in using the low-volume flow cell. Passages are very
small, so only very clean water may be put through this type of system. The
suggested flow rate is 200-400 cc/min., but the flow rate must be maintained
precisely. The flow rate should not be allowed to vary by more than + 5 cc/min.
A rotameter installed on the inlet side of the flow cell should be used to set and
maintain the flow. The drain line should contain a vacuum break if the outlet
tubing is more than 3 feet (1 meter) in length.

To avoid air bubbles trapping under the membrane in the flow cell, the flow cell
should be mounted in the horizontal plane with the inlet at the bottom and the
outlet at the top. With flow always moving upward, air will be swept out of the
cell and will not accumulate. Figure 3-2 shows mounting of the low volume flow
cell using the optional clamp assembly.

Submersion Mounting

Some applications are much easier done using the submersible sensor. This
method can sometimes be used where flow is reasonably constant, and hydraulic
head does not vary appreciably. Ozone sensors can never be used in
completely stagnant conditions. A flow velocity of at least 0.3 feet per second is
normally required for measurement. Any applications for a submersible ozone
sensor should first be discussed with ATI. A trial of such installations may be
necessary.

Submersible sensors are mounted to a 1" pipe using a standard 1" PVC thread
by thread pipe coupling. The mounting pipe can be secured to standard 1v2"
pipe rail using a mounting bracket kit available from ATI (part number 00-0628)
as shown in Figure 3-3.
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SENSOR CABLE

/ 2" HANDRAIL

¥ SWIVEL MOUNTING BRACKET WITH

HARDWARE, SUPPLIED BY ATI

/

O

1" T x T PVC COUPLING \ 1" ALUMINUM CONDUIT, THREADED
SUPPLIED BY ATI ONE END OR 1" SCHED 80 PVC PIPE
LENGTH AS REQUIRED

(SUPPLIED BY CUSTOMER)

SENSOR, TYPICAL \
2 -3 FT. SUBMERGENCE

Figure 3-3 Submersible Sensor Mounting Assembly (ATI-0155)
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Part 4 — Electrical Installation

4.1

4.2

General

The Q45 is powered in one of two ways, depending on the version purchased.
The 2-wire version is a 16-35 VDC powered transmitter. The integral 115/230
VAC version requires line power. Please verify the type of unit before connecting
any power.

WARNING: Do not connect AC line power to the 2-wire module.
Severe damage will result.

Important Notes:

1. Use wiring practices that conform to all national, state and local
electrical codes. For proper safety as well as stable measuring
performance, it is important that the earth ground connection be made
to a solid ground point from terminal 15 (Figure 4-1). The AC power
supply contains a single 100mA (115V) or 50mA (230V) slo-blo fuse.
The fuse F1 is located adjacent to TB5 and is easily replaceable.

2. Do NOT run sensor cables or instrument 4-20 mA output wiring in the
same conduit that contains AC power wiring. AC power wiring should
be run in a dedicated conduit to prevent electrical noise from coupling
with the instrumentation signals.

3. This analyzer must be installed by specifically trained personnel in
accordance with relevant local codes and instructions contained in this
operating manual. Observe the analyzer's technical specifications and
input ratings. Proper electrical disconnection means must be provided
prior to the electrical power connected to this instrument, such as a
circuit breaker - rated 250 VAC, 2 A minimum. If one line of the line
power mains is not neutral, use a double-pole mains switch to
disconnect the analyzer.

Two-Wire

In the two-wire configuration, a separate DC power supply must be used to
power the instrument. The exact connection of this power supply is dependent
on the control system into which the instrument will connect. See Figure 4-1 for
further details. Any twisted pair shielded cable can be used for connection of the
instrument to the power supply. Route signal cable away from AC power lines,
adjustable frequency drives, motors, or other noisy electrical signal lines. Do not
run sensor or signal cables in conduit that contains AC power lines or motor
leads.
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(6620—656—008) 121
-ou| 'ABojouyoa] |DoIK|DUY

XXXX i‘SuDHdO 1INS3Y AVYA 39VAVO 80

XXXX ‘95?3\0/\ ONIDIAY3S 340438
XXXX WS 43IMDd LOINNOOSID

XXXX=£0 N/d
b0 1P ONINSYM I/

SENSOR r16-35V ==+

0

—
+ 1 5
1213 14 15

QD2
[ 1
IS
%
SHIELD FROM CABLE
TO BE INSERTED '<B AN
INTO T/B LABELED =
"RED”
ﬂ -+ DC
——  POWER
—+ SUPPLY
v ~—+ (OPTIONAL)
FLOW STYLE CONTROL
(00—0066)
~——  LOAD
S “—+ (OPTIONAL)
CONTROL
——  LOAD ‘

Figure 4-1 Loop-Power Connection, Q45H Transmitter (ATI-0658)

Notes: 1. Voltage between Terminals 12 and 13 MUST be between 16 and 35 VDC.

2. Earth ground into Terminal 15 is HIGHLY recommended. This connection
can greatly improve stability in electrically noisy environments.
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4.21

4.3

Load Drive

The amount of resistance that the analog output can drive in the 115/230 VAC
version is fixed. However, in the two-wire configuration, the load-drive level is
dependant on the DC supply voltage provided to the controller.

The two-wire instrument can operate on a power supply voltage of between 16
and 35 VDC. The available load drive capability can be calculated by applying
the formula V/I=R, where V=load drive voltage, |I=maximum loop current (in
Amperes), and R=maximum resistance load (in Ohms).

To find the load drive voltage of the two-wire Q45, subtract 16 VDC from the
actual power supply voltage being used (the 16 VDC represents insertion loss).
For example, if a 24 VDC power supply is being used, the load drive voltage is 8
VDC.

The maximum loop current of the two-wire Q45 is always 20.00 mA, or .02 A.
Therefore,

(Power Supply Voltage - 16) _ R
02 - MAX

For example, if the power supply voltage is 24 VDC, first subtract 16 VDC, then
divide the remainder by .02. 8/.02 = 400; therefore, a 400 Ohm maximum load
can be inserted into the loop with a 24 VDC power supply.

Similarly, the following values can be calculated:

Power Supply Voltage (VDC) Total Load (Ohms)
16.0 0
20.0 200
24.0 400
30.0 700
35.0 950

115/230 VAC w/Relays

In the 115/230 VAC configuration, a DC power supply is mounted into the inside
rear of the enclosure. The power supply must be ordered with the proper
operating voltage. Verify that the unit requires either 115 VAC or 230 VAC
before installing. Also verify that power is fully disconnected before attempting to
wire.
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AC powered Q45 systems are supplied with 3 cable gland fittings and two %2”
conduit adapters. One of the cable glands has a larger hole in the rubber gland
and should be used for the power cord entry if a flexible power cord will be used
for installation. One of the cable glands with the smaller gland opening should
normally be used for the sensor cable. Cable glands and conduit hubs will screw
into any of the three threaded holes on the bottom of the enclosure.

Connect HOT, NEUTRAL, and GROUND to the matching designations on
terminal strip TB5.

WARNING

Disconnect line power voltage BEFORE connecting
line power wires to Terminal TB5 of the power supply.
The power supply accepts only standard three-wire

single phase power. The power supply is configured
for 115 VAC or 230 VAC operation at the factory at
time of order, and the power supply is labeled as
such. Do NOT connect voltages other than the
labeled requirement to the input.

The analog outputs from the system are present at terminals TB1 and TB2. The
loop-load limitation in this configuration is 500 Ohms maximum for each output.
Also note that these two outputs are completely isolated from each other to
insure that ground loops do not result from the connection of both outputs to the
same device such as a PLC or DCS.

In the line-powered unit, a ribbon cable connects the power supply assembly with
the microprocessor assembly located in the front section of the enclosure. This
cable can be removed during installation to facilitate wiring if desired. It is best to
unplug only one end. The ribbon cable has a marking stripe on one edge that is
used to indicate proper orientation. The indicator stripe should be on the bottom
edge of the cable when installed as shown in Figure 4-2.
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RELAY RIBBON CABLE

INDICATOR BAND

S - @
(6620-656—008) oL 8 /N CAUTION
'ou| 'ABojouyos] |paIADUY FOR CONTINUED PROTECTION
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—_— LI TR5 FUSE,
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@ © 2 f@ 1 ]
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\—B Uf ——————— LINE POWER

Figure 4-2 Line Power Connection (ATI-0713)

The power strip, TB5, allows up to 12 AWG wire. A wire gauge of 16
AWG is recommended to allow for an easy pass-through into the ¥2” NPT
ports when wiring.
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Two sets of SPDT relay contacts are provided on the power supply board. None
of the relay contacts are powered. The user must supply the proper power to the
contacts. For applications that require the same switched operating voltage as
the Q45 (115 or 230 V), power may be jumpered from the power input terminals
at TB5. Relay wiring is connected at TB3 as shown below. Note that the relay
contact markings are shown in the NORMAL mode. Programming a relay for
“Failsafe” operation reverses the NO and NC positions in this diagram.

=] _
ZRIS N
© SWITCHED DEVICE
RELAY A @ © TURNS OFF WHEN — +— | H
< RELAY A ENERGIZES
2 e =
' =
=] SWITCHED DEVICE _
@ O TURNS ON WHEN — | N
O RELAY B ENERGIZES
RELAY B ¢H—( ) |2
2 |2 1

Figure 4-3 Relay Contacts (ATI-0712)

4.4

4.5

Sensor Wiring

The sensor cable can be quickly connected to the Q45 terminal strip by matching
the wire colors on the cable to the color designations on the label in the monitor.
A junction box is also available to provide a break point for long sensor cable
runs. Route signal cable away from AC power lines, adjustable frequency drives,
motors, or other noisy electrical signal lines. Do not run sensor or signal cables
in conduit that contains AC power lines or motor leads.

Direct Sensor Connection

Sensor connections are made in accordance with Figure 4-1. The sensor cable
can be routed into the enclosure through one of cord-grips supplied with the unit.
Routing sensor wiring through conduit is only recommended if a junction box is to
be used. Some loose cable is needed near the installation point so that the
sensor can be inserted and removed easily from the flowcell.
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Cord-grips used for sealing the cable should be snugly tightened after electrical
connections have been made to prevent moisture incursion. When stripping
cables, leave adequate length for connections in the transmitter enclosure as
shown below. The standard 25 ft. sensor cable normally supplied with the
system is already stripped and ready for wiring. This cable can be cutto a
shorter length if desired to remove extra cable in a given installation. Do not cut
the cable so short as to make installation and removal of the sensor difficult.

4.00 (101.6) WIRE —
LENGTH |

1.00 (25.4) CABLE —
LENGTH

Gl

CORD GRIP—/

Figure 4-4 Sensor Cable Preparation
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4.6 Junction Box Connection

For installations where the sensor is to be located more than 25 feet from the
monitor (max. 100 feet), a junction box must be used. The junction box is shown
in Figure 4-5, and is supplied with a %2" conduit hub on one end and a sensor
cable gland on the other end.

JUNCTION BOX
Q45 TRANSMITTER (07-0100)

(S )

(6620—-6S6—D08) ‘131
2 e e CONNECTION _COLORS
XXXX -suendo 1INS3 AV 3OVAVA 40
A ANoa a8 - ]
b ONINYYIN V| e pm o [
SENSCR 16-35V =—
-
= L. .5 5 C — WHITE
a Tz 9 EL gl =]
£ %5 8 228328 |+1309 D — ORANGE
12 3 4 5 6 7 8 9 10 11 1213 14 15
F — SHIELD
% 2022 F — RED
- G — BLACK
H — GREEN

_—
A= ﬁ@j
H FOLLOW CONTINUNITY

FROM J—BOX TO MONITOR
FOR COLORS

3 0

SENSOR INTERCONNECT
CABLE
(31-0038)

SENSOR
SUBMERSIBLE
STYLE

SENSOR
FLOW STYLE

Figure 4-5 Junction Box Interconnect Wiring (ATI-0714)
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4.7

Optional pH Sensor Input

The Q45H may be configured for pH compensation to maintain excellent
accuracy in applications where the pH can vary. To utilize the feature, a 0.3 —
1.5 VDC pH signal must be properly connected to terminals 5 and 6 of the
instrument. The pH input for compensation can come from either a combination
pH sensor, an ATl Q22 pH Sensor, or from the output of another pH transmitter
(see asterisk on next page). When using the input from a separate pH
transmitter, input isolation is critical and an isolator may be required for proper
operation. In addition, the pH input feature must be enabled, and the pH input
signal must be properly calibrated and the correct pH Sensor Type selected in
the Configuration Menu. Combination electrode Sensors, select Sensor Type #1,
& ATI Q22P or pH 4-20 Transmitters select Sensor Type #2. Note that jumpers
are installed at the factory between terminals 3 and 5, and terminals 6 and 9
when no pH sensor input is connected to reduce the potential for noise pickup.
Remove the jumpers if a pH sensor is added. See diagram on the next page
for sensor hook-up information.
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9
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Figure 4-6 Optional pH Sensor Connection (ATI-0660)
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Figure 4-7 Optional pH Sensor Connection w/Junction Box (ATI-0716)
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Part 5 — Sensor Assembly

5.1 Ozone Sensor Preparation

The ozone sensor supplied with the Q45H is shipped dry. It will not operate until
it is prepared by adding electrolyte and a membrane. Preparation of the sensor
for operation must be done carefully. The procedure should be done by a
qualified technician, and it should only be done when the system is ready for
operation. Until then, it is best to leave the sensor in the condition in which it is
received.

FILL SCREW (92-0017)
O—RING (42-0008)

FRONT NUT (48—0001)

MEMBRANE
O—RING (42-0003)
ELECTROLYTE CHAMBER
(45-0007)

O—RING (42—-0006)

SENSING ELEMENT BODY (02—0018)

COUNTER ELECTRODE

SENSING ELECTRODE

Figure 5-1 Ozone Sensor Assembly (ATI-0294)
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Submersible ozone sensors are made up of two separate parts, a submersion holder
that also contains the temperature compensating element and a sensing module. The
sensing module screws into the holder, with an o-ring providing a water tight
connection.

OZONE SENSING MODULE (02-0020)

0-RING (42-0007)

/» SUBMERSION SENSOR HOLDER (02-0031)

O

X ""‘
K&
%!

V%
00t
K

Y%
%
%
25
30%%

,,,
%
X

Q."'
3R
5%
KR

K

X

<5
R

otele

,,.
3%

0
%

25

62!

PRRX
s
lo%e!

S

<
X

5 COND. SHIELDED CABLE
25 FT. (6M.) STANDARD
100 FT. (30M.) MAXIMUM

Figure 5-2 Submersible Ozone Sensor Assembly

Follow the procedure below to prepare the ozone sensor for operation:

1. Unscrew the electrolyte chamber from the assembled sensor and also
remove the fill screw from the side of the sensor body.

2. Remove the front nut from the bottom of the chamber and discard the
protective membrane. O-rings are contained in grooves on both the bottom
and top of the chamber. Be sure that these o-rings remain in place.

3. From the package of membranes supplied with the sensor, place a new
membrane into the front nut. The membrane is white in color and is
separated from other membranes by a light blue paper spacer.

4. Screw the front nut on to the chamber until you feel the o-ring compress.
Hand tight compression is all that is needed. Do not use tools to tighten. The
membrane should be flat across the bottom of the chamber without wrinkles.
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5. Fill the chamber with electrolyte until the level reaches the bottom of the
internal threads.

6. Slowly screw the chamber onto the sensor body. A small amount of
electrolyte will run out of the hole from which the fill screw was removed.
Place a paper towel around the sensor to absorb the electrolyte overflow.
The electrolyte is harmless and will not irritate skin. Tighten the chamber until
the o-ring at the top of the chamber is compressed. Once again, do not use
tools to tighten.

7. Shake excess electrolyte from the fill hole on the side of the sensor and
replace the fill screw.

The sensor is now ready for operation. The membrane should be stretched
tightly across the tip of the sensor.

CAUTION: When handling the assembled sensor, do not set the sensor on its
tip or damage to the membrane will result. Severe impacts on the tip
of the sensor from dropping or other misuse may cause permanent
damage to the sensor.

5.2  Optional pH Sensor

An optional pH battery powered sensor is available for use with the Q45H system
that outputs a nominal signal of 0.3-1.5 VDC proportional to pH over a range of
0-14 pH units. The Q22P is also available and outputs a standard 4-20 mA
analog signal. Both sensors are shipped with a protective rubber boot containing
a small amount of salt solution to keep the glass elements in good condition and
ready for use.

No special preparations are required for use of this electrode. The protective
boot should remain in place until the system is to be placed into continuous
service. Do not remove the protective boot and allow the sensor to sit in
the air for an extended period of time. The pH electrodes MUST stay wet.

When ready for operation, simply remove the rubber boot from the end of the
sensor and place the sensor into the inlet chamber of the ozone overflow cell. It
is placed directly above the sample inlet tube. You will need to slide the flowcell
chamber cover out of the way to put the pH sensor in place.
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Part 6 — Configuration

6.1 User Interface

The user interface for the Q45 Series instrument consists of a custom display
and a membrane keypad. All functions are accessed from this user interface (no
internal jumpers, pots, etc.).

RELAY 4-DIGIT
INDICATOR MAIN DISPLAY

|

MENU ICONS

SIGN
UNITS

RELAY/LO-BAT

INDICATOR 12-CHARACTER
SECONDARY
DISPLAY
MEMBRANE
4-KEY USER KEYPAD
INTERFACE
MENU/ESCAPE ENTER KEY
KEY
UP ARROW LEFT ARROW
KEY KEY

Figure 6-1 User Interface (ATI-0654)
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6.11 Keys

All user configurations occur through the use of four membrane keys. These
keys are used as follows:

MENU/ESC

UP (arrow)

LEFT (arrow)

ENTER

6.12 Display

To scroll through the menu section headers or to escape
from anywhere in software. The escape sequence allows
the user to back out of any changes in a logical manner.
Using the escape key aborts all changes to the current
screen and backs the user out one level in the software tree.
The manual will refer to this key as either MENU or ESC,
depending upon its particular function. In the battery-
powered version of the Q45, this is also the ON button.

To scroll through individual list or display items and to
change number values.

To move the cursor from right to left during changes to a
number value.

To select a menu section or list item for change and to store
any change.

The large custom display provides clear information for general measurement
use and user configuration. There are three main areas of the display: the main
parameter display, the secondary message line, and the icon area.

Main Parameter

O & M Manual
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During normal operation, the main parameter display
indicates the present process input with sign and units. This
main display may be configured to display any of the main
measurements that the system provides. During
configuration, this area displays other useful set-up
information to the user.

Ju

’: -’ S

.

L

*

36




AT| 0Q45H/64 Dissolved Ozone System Part 6 — Configuration

Lower Line

Icon Area

HOLD

FAIL
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During normal operation, the lower line of the display
indicates user-selected secondary measurements that the
system is making. This also includes calibration data from
the last calibration sequence and the transmitter model
number and software version. During configuration, the
lower line displays menu items and set-up prompts to the
user. Finally, the lower line will display error messages
when necessary. For a description of all display messages,
refer to Section 10.4.
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The icon area contains display icons that assist the user in
set-up and indicate important states of system functions.
The CAL, CONFIG, and DIAG icons are used to tell the user
what branch of the software tree the user is in while scrolling
through the menu items. This improves software map
navigation dramatically. Upon entry into a menu, the title is
displayed (such as CAL), and then the title disappears to
make way for the actual menu item. However, the icon stays
on.
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The HOLD icon indicates that the current output of the
transmitter has been put into output hold. In this case, the
output is locked to the last input value measured when the
HOLD function was entered. HOLD values are retained
even if the unit power is cycled.

The FAIL icon indicates that the system diagnostic function
has detected a problem that requires immediate attention.
This icon is automatically cleared once the problem has
been resolved.
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Relay Area A/B The relay area contains two icons that indicate the state of
the system relays (if the relay card is installed). If the battery
board is installed instead, the B icon indicates that the
battery voltage is at a low level. The battery power option
and the relay option cannot be installed together.
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6.2 Software

The software of the Q45H is organized in an easy to follow menu-based system.
All user settings are organized under five menu sections: Measure, Calibration
[CAL], Configuration [CONFIG], Control [CONTROL] and Diagnostics [DIAG].

Note: The default Measure Menu is display-only and has no menu icon.

6.21 Software Navigation

Within the CAL, CONFIG, CONTROL, and DIAG menu sections is a list of
selectable items. Once a menu section (such as CONFIG) has been selected
with the MENU key, the user can access the item list in this section by pressing
either the ENTER key or the UP arrow key. The list items can then be scrolled
through using the UP arrow key. Once the last item is reached, the list wraps
around and the first list item is shown again. The items in the menu sections are
organized such that more frequently used functions are first, while more
permanent function settings are later in the list. See Figure 6-2 for a visual
description of the software.

Each list item allows a change to a stored system variable. List items are
designed in one of two forms: simple single variable, or multiple variable
sequences. In the single variable format, the user can quickly modify one
parameter - for example, changing temperature display units from °F to °C. In
the multiple variable sequence, variables are changed as the result of some
process. For example, the calibration of ozone generally requires more than one
piece of information to be entered. The majority of the menu items in the
software consist of the single variable format type.
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Any data that may be changed will be flashing. This flashing indicates user entry
mode and is initiated by pressing the ENTER key. The UP arrow key will
increase a flashing digit from 0 to 9. The LEFT arrow key moves the flashing
digit from right to left. Once the change has been completed, pressing ENTER
again stores the variable and stops the flashing. Pressing ESC aborts the
change and also exits user entry mode.

The starting (default) screen is always the Measure Menu. The UP arrow key is
used to select the desired display. From anywhere in this section the user can
press the MENU key to select one of the four Menu Sections.

The UP arrow icon next to all list items on the display is a reminder to scroll
through the list using the UP arrow key.

To select a list item for modification, first select the proper menu with the MENU
key. Scroll to the list item with the UP arrow key and then press the ENTER key.
This tells the system that