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1
1.1

INTRODUCTION
Introduction
CiDRA’s AIRtrac System is the first and only device to measure and
report air content of wet concrete throughout the batch mixing
process.
This manual covers the basic installation and setup of the AIRtrac
Monitoring System. In all cases, local safety and operating practices
take precedence over the information contained within this document.

1.2

AIRtrac Process Monitoring System, Hardware and
Equipment
The AIRtrac system consists of a sensor, an electronics box (digital
processor with proprietary software and outputs), mounting hardware
for both sensor and electronics box and associated cables to power
and operate the unit. In addition, the system can also include a control
room computer display running application-specific software for
logging batch data. Installation, commissioning, training, hardware
warranty, software updates and troubleshooting via a customer care
phone line are also available.
Note: The AIRtrac sensor face is made of a hard ceramic or other
hardened material that is well suited for the high abrasion concrete
mixer environment. However, to prevent damage that would require
sensor replacement, extreme care must be taken not to strike the face
with a hammer, chisel, etc. Also, the mixer blades and wear plates will
wear at a faster rate than the hardened face; therefore, periodic
adjustment of the AIRtrac sensor and mixing blades is required.

Figure 1 Sensor and Mounting Hardware
Figure 2 Electronics Box, Digital Processor, and Cables
21340-01-EN Rev 02
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Figure 3 Control Room Monitor and Proprietary

1.3

Intellectual Property Notices
AIRtrac Measurement Products may be covered by one or more of the
following granted U.S. Patent(s):
6,354,147; 6,424,872; 6,435,030; 6,443,226; 6,587,798; 6,594,530;
6,601,458; 6,609,069; 6,691,584; 6,732,575; 6,813,962; 6,862,920;
6,889,562; 6,988,411; 7,032,432; 7,058,549; 7,062,976; 7,086,278;
7,110,893; 7,121,152; 7,127,360; 7,134,320; 7,139,667; 7,146,864;
7,150,202; 7,152,003; 7,152,460; 7,165,464; 7,171,315; 7,181,955;
7,197,942; 7,253,742; 7,261,002; 7,275,421; 7,295,933; 7,308,820;
7,322,245; 7,322,251; 7,328,113; 7,330,797; 7,337,075; 7,340,353;
7,343,818; 7,343,820; 7,359,803; 7,363,800; 7,367,239; 7,367,240;
7,379,828; 7,389,687; 7,400,985; 7,426,852; 7,437,946; 7,440,873;
7,454,981; 7,474,966; 7,503,227; 7,516,024; 7,526,966; 7,571,633;
7,587,948; 7,596,987; 7,617,716; 7,657,392; 7,672,794; 7,673,524;
7,690,266; 7,725,270; 7,752,918; 7,793,555; 7,810,400; 7,882,750;
7,962,293; 7,963,175

Other patents are pending; see www.cidra.com for the latest listing of
patents.
This manual is covered by U.S. and international copyright laws. No
part of this manual may be reproduced, modified or transmitted in
whole or in part in any form or by any means, electronic or
mechanical, including photocopy, recording, or any information
storage and retrieval system, without permission in writing from Mike
Grillo at CiDRA.
Copyright © 2013 by CiDRA, all rights reserved.
AIRtrac™ logo is a trademark of CiDRA.
21340-01-EN Rev 02
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1.4

Warranty
The terms and conditions, including warranty, of the purchase of
AIRtrac Systems are outlined in the document entitled “CiDRA’s
Terms and Conditions of Sale.”

1.5

Contact Information
CiDRA Concrete Systems Inc.
50 Barnes Park North
Wallingford, CT, USA 06492
Telephone: 1-203-265-0035
1-877-243-7277 (US and Canada)
Website: www.cidra.com
Sales Support: sales@cidra.com
Customer and Technical Support: customersupport@cidra.com

1.6

Passive Sonar EC Declaration of Conformity
The EC Declaration of Conformity provides the justification for the CE
marking of a product. It identifies all of the EC Directives that apply to
the product along with the Standards that the product was designed to
or tested against to demonstrate compliance with those directives. CE
marking is a requirement only for products sold in the European
community.
The EC Declarations of Conformity is for passive AIRtrac product in
Ordinary Location.

21340-01-EN Rev 02
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2
2.1

EQUIPMENT SAFETY COMPLIANCE
Safety
This equipment is listed with TÜV Rheinland of North America, Inc., a
nationally recognized testing laboratory, certified for ordinary location
use per the following US, Canadian and European standards:
UL/ 61010-1, CSA C22.2 No. 1010 and EN61010-1.

2.2

North American Emissions
This equipment is compliant with Class A limits for radiated and
conducted radio noise emissions, as defined in Subpart A of Part 15 of
the FCC rules, as well as the requirements defined in ICES-003 for
Canada.
This Class A digital apparatus complies with Canadian ICES-003.
Cet appareil numérique de la classe A est conforme à la norme NMB003 du Canada.
For the purposes of Electromagnetic Compatibility (EMC)
requirements, this product is categorized as Group1, Class A ISM
equipment. This categorization applies to Industrial, Scientific or
Medical equipment that intentionally generates or uses conductively
coupled (but not intentionally radiated) radio-frequency energy that is
necessary for the internal functioning of the equipment. The level of
EMC compliance is consistent with industrial use, but not for domestic
purposes.

2.3

European Emissions and Immunity
This equipment is compliant with the requirements set forth in EN
61326-1, Laboratory Use - EMC requirements as well as EN 55011
Industrial, Scientific, and Medical (ISM) Radio Frequency Equipment Radio Disturbance Characteristics - Limits and Methods of
Measurement.

CAUTION
Class A equipment is intended for use in an industrial
environment. There may be potential difficulties in ensuring
electromagnetic compatibility in other environments, due to
conducted as well as radiated disturbances.

21340-01-EN Rev 02
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3
3.1

GENERAL SAFETY GUIDELINES
Introduction
This manual is intended to be a general installation guide for the
AIRtrac System. It is not intended to cover the installation details for
every process due to the wide variety of applications and processes
on which the system can be used. In all cases, local safety and
operating practices should take precedence over instructions
contained within this manual.
The installer must fully read this manual prior to installing and
operating the AIRtrac System.

3.2

Safety Precautions
The following style of Warnings and Cautions are used throughout the
manual to draw attention to information regarding personnel safety
and equipment care. They are intended to supplement but not replace
local or plant safety procedures.

WARNING
Situation has the potential to cause bodily injury.

CAUTION
Situation has the potential to cause damage to property or
equipment.

3.3

Definitions of Symbols
The following terms and symbols are used in this document and on
the passive sonar meter where safety related issues occur.

3.3.1

General Warning or Caution

Figure 4 General Warning or Caution Symbol

The Exclamation Symbol in Figure 1 appears in Warning and Caution
tables throughout this document. This symbol designates an area
where personal injury or damage to the equipment is possible.
21340-01-EN Rev 02
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3.3.2

Grounding

Figure 5 Grounding Symbol

The Grounding Symbol in Figure 2 appears on labels affixed to the
process monitoring system. This symbol identifies components that
are part of the protective earth circuit. Refer to section 4 for
instructions for wiring this protective earth circuit to a local earth
ground.

3.3.3

Canada Compliance

Figure 6 Canada Compliance Symbol

This product has been tested to the requirements of CAN/CSA-C22.2
No. 61010-1, second edition, including Amendment 1, or a later
version of the same standard incorporating the same level of testing
requirements.

3.4

General Warnings and Cautions
Observe these rules when operating or servicing this equipment:
•
•
•
•
•
•

•
•
21340-01-EN Rev 02

Prior to operation of this equipment, personnel should read the
instruction manual thoroughly.
Trained personnel must carry out service on this equipment.
Follow all warnings on the unit and in the operating instructions.
This product should only be powered as described in the
manual. Read the instructions for proper input voltage range
selection.
Ensure all power cords, and interface cables are properly
routed to eliminate damage to them. Cable conduit may be
desirable to minimize potential damage.
There are user-serviceable parts inside the electronics box,
please see instructions in this manual. Modification or
disassembly by unauthorized personnel may void the system
warranty.
Use only manufacturer specified replacement parts.
Follow static sensitive device precautions when servicing.
Page 7

•
•

•
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Do not wear rings or wristwatches when servicing this
equipment.
To preserve the safety of this product, use only manufacturer
specified replacement parts, do not perform unauthorized
substitutions or modifications, and do not use the AIRtrac
System in a manner not specified by manufacturer.
The AIRtrac System requires regular cleaning and
preventative maintenance. Your local sales representative will
establish the maintenance schedule when the system is
purchased. When performing periodic inspections at the plant,
take note of any damage to AIRtrac face plate, enclosures, or
the insulation of associated interface cables. If the damage
indicates that protection of the electronics from moisture
intrusion is compromised, failure is imminent, or if the cable
damage suggests that cable shorts or opens are imminent,
then take the appropriate corrective action depending on the
situation – up to and including removal of the sensor from
service until repairs have been performed. Contact Customer
Support for information regarding repairs and spare parts.
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4

SENSOR INSTALLATION

4.1

Installation Basics
In order for the AIRtrac system to produce accurate air and
temperature readings it is important that the sensor is installed
correctly in the mixer. The sensor must be located away from all
aggregate, water, and cement entry points and away from possible
electrical interference. To ensure that the sensor produces accurate
air readings it should be located where it will see smooth and
continuous coverage of concrete during the mixing cycle.
Mixer panels and blades will wear at a higher rate than the AIRtrac
hardened faceplate. It may be necessary to periodically adjust the
sensor face so that it is flush with the adjacent mixer surface and not
protruding, and that the clearance between the mixer blades and the
wear panels are adjusted to the manufacturer’s specifications.

4.2

Correct Sensor Positioning
The sensor face should be flush with the adjacent floor or wall panels.
Whether mounted on a flat or curved surface, no part of the sensor
should protrude inside the mixer where it might be damaged by the
mixer blades. In addition, the sensor should be located away from all
material entry points and possible electrical interference where the
sensor will see smooth, continuous material flow and minimal
turbulence. The sensor should also be easily accessible for routine
cleaning, visual inspection, adjustment and periodic removal. Refer to
Figures 7-10 below.

Figure 7 Correct Mounting for Flat Surfaces
Figure 8 Incorrect Mounting for Flat Surfaces
21340-01-EN Rev 02
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Figure 9 Correct Mounting for Curved Surfaces
Figure 10 Incorrect Mounting for Curved Surfaces

4.2.1

Mounting Location by Mixer Type
For each type of mixer there is a preferred mounting location for the
AIRtrac sensor. The table below lists the recommended mounting
locations for various types of common mixers. For other types of
mixers not listed, contact CiDRA Technical Support.
Note: In all cases, when determining mounting surface and location it
is critical that the sensor is accessible for cleaning and inspection. The
sensor face should be visible from the inspection door so it is easily
washed during routine daily mixer cleaning.
Mixer
Type
Pan /
Planetary

Preferred
Surface

Sensor Location

Floor

4-6 in (10-15 cm) from mixer side wall to the closest edge
of the sensor, where the concrete is well-mixed but also
continuously covered during mixing.

End wall

Directly below the shaft bearing, 4-6 in (10-15 cm) above
the lowest point inside the mixer where it will be
continuously covered during mixing.

Curved
base

Approximately half way along the length, just above the
low point of the mixer. The sensor should be above the
water line but not so high that it is not continuously
covered during mixing.

Single /
Twin Shaft

Table 1 Mounting Location Settings by Mixer Type

21340-01-EN Rev 02
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4.3

Required Parts and Tooling
In addition to the sensor itself, the AIRtrac system comes equipped
with all of the hardware needed for installation. Before beginning
check that all of the following parts are included:

Item A

Item B

Item E

Item D

Item H

Item G

Item C

Item F

Item I

Figure 11 Hardware Necessary for AIRtrac Installation

Item Letter

Description

A

Stainless Steel Clamp Ring

B

Mounting Flange

C

Cover Plate

D

(6) M10 x 1.5 Nut, SS

E

(3) M10 x 1.5 Nylon Insert Locknut, SS

F

(3) M10 Flat Washer, SS

G

(3) M10 x 1.5 x 70mm Jack Bolt, SS

H

(3) M10 x 1.5 x 100mm Stud, SS

I

(3) M10 x 1.5 x 16mm Bolt, SS
Table 2 Required Parts for AIRtrac Installation

21340-01-EN Rev 02
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The following tools are not included with the AIRtrac System, but will
be required for proper installation:
Required Tooling
3/8” Ratchet Drive
6" Ratchet Extension
17mm Deep-Well Socket
6mm Hex Key or Socket
8mm Hex Key or Hex Socket
Mallet
Tape Measure
Anti-Seize Lubricant
17mm Open-End Wrench
Table 3 Tooling Required for Installation

4.4

Sensor Installation
The following steps detail installation of the AIRtrac system.

4.4.1

Cut Hole
Once the sensor mounting location has been determined as shown in
Section 4.2, cut a hole through the mixer wall and liner. The
recommended diameter is approximately 4.75 inch (120mm). The
inner diameter of the mounting flange (Item B) can be used as a
template to mark the hole location on the mixer wall.

4.4.2

Weld Mounting Flange
The mounting flange (Item B) is welded to the outer wall of the mixer,
aligned with the cut hole.
Clean and prepare the surface for welding. Weld the mounting flange
to the mixer wall, completely around the outside diameter. Check that
the sensor will fit through the mounting flange with adequate
clearance and, if necessary, grind the surface to remove any weld
splatter and/or burrs.
The cover plate (Item C) and bolts (Item I) can be installed if the mixer
will be operated before the AIRtrac sensor is installed.
1

21340-01-EN Rev 02
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Figure 12 Flange Welding Around Mixer Hole

4.4.3

Securing the Sensor
1. Clean the surface of the
mounting hole and apply a
heavy coat of anti-seize
lubricant around the entire
inside diameter of the
hole.
2. Apply anti-seize to the end
threads of the three
threaded studs (Item H)
and screw them into the
flange until they bottom
out against the mixer wall.
Lock the studs in place
using three nuts (Item D)
and tighten securely
(Figure 13).

Figure 13 Secure Flange to Mixer Wall

3. If not already installed, tighten the clamp ring (Item A) over the
AIRtrac sensor approximately 3 inches (75mm) back from the face
of the sensor (Figure 14). Ensure that the clamp ring is tightened
securely and will not slip.

21340-01-EN Rev 02
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Warning
WARNING: Sensor is
heavy and can cause
injury if mishandled.

3 inches
[75mm]

Figure 14 Tighten Clamp Ring

4. Apply anti-seize on the outer radius of the sensor where it will
penetrate the mixer wall. Slide the sensor assembly onto the
threaded studs. Install three washers (Item F) and nylon-insert lock
nuts (Item E) onto the studs (Figure 15).

Figure 15 Insert Sensor

5. Install three jack screws (Item G) with nut into the threaded holes
in the clamp ring (Figure 16).

21340-01-EN Rev 02
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Figure 16 Secure the Sensor

6. Position the sensor face so it is flush with the mixer wall using a
straight edge inside the mixer. Adjust jack screws (Item G) and
retaining nuts (Item E) to align the sensor face with the mixer wall
as described in Section 4.2.1.
7. Once the sensor is determined flush using a straight edge inside
the mixer, make sure the jack screws (Item G) are tight against the
mounting flange (Item B) and then securely tighten the retaining
nuts (Item E) and jack screw lock nuts (Item D).
8. Fill the gap around the AIRtrac sensor inside the mixer with
silicone sealant. This will make future removal of the sensor an
easier task.

21340-01-EN Rev 02
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4.4.4

Install the Sensor Cable
Connect the sensor cable from the electronics box to the sensor.
Make sure that the connector is fully engaged and that the rotating
barrel clicks to lock in place.
For reference, the following table lists the wire pin-out on the sensor
head connector.
Connections to
Sensor Head
COM_RS485_HI
COM_RS485_LO
PS2_HI
PS2_LO
AUX_ ACCEL2_HI
AUX_ACCEL2_LO
SHD
SHD
PS1_HI
PS1_LO
ACCEL1_HI
ACCEL1_LO
COIL_HI
COIL_LO
GND POWER
PWR +24V POWER
SPARE
SPARE

7-WHT
7-BLK
6-WHT
6-BLK
5-WHT
5-BLK

Connector
Pin No.
10
11
8
9
6
7

GND
4-WHT
4-BLK
3-WHT
3-BLK
2-WHT
2-BLK
1-BLK
1-WHT
8-WHT
8-BLK

14
15
4
5
12
16
2
1
13
3

Wire Pair

Table 4 Sensor Head Connections

21340-01-EN Rev 02
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4.5

Sensor Removal
The sensor will need to be removed periodically for maintenance.

Warning
WARNING: Sensor is heavy and can cause injury if mishandled.
Remove with caution.

Note: The sensor face is made of a hard ceramic or other hardened
material that is well suited for the high abrasion concrete mixer
environment. However, to prevent damage that would require sensor
replacement, extreme care must be taken not to strike the face with a
hammer, chisel, etc. Also, the mixer blades and wear plates will wear
at a faster rate than the hardened face; therefore, periodic adjustment
of the AIRtrac sensor and mixing blades is required.
1. Power off the AIRtrac System and remove cable from sensor.
Protect the end of the cable connector to prevent any
contamination from water or dirt.
2. Back off the three nylon lock nuts on threaded studs to the end of
the stud. If mounted vertically, leave at least three threads
engaged to prevent sensor from falling.
3. Loosen lock nuts on jack screws. Turn each jack screw a couple of
turns at a time to slowly and evenly back out the sensor from the
mixer hole. Make sure that the clamp ring is not sliding on the
sensor. If so, tighten the clamp ring and then continue turning the
jack screws.
4. Once the sensor is loose from the mixer, carefully remove each
nylon lock nut from the studs to remove the sensor. Use caution
when doing this to avoid sensor falling or pinching your hands or
fingers.
5. Remove studs from the mounting flange on the mixer and install a
cover plate (Item C) using M8 socket cap screws (Items I).

21340-01-EN Rev 02
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5
5.1

ELECTRONICS BOX INSTALLATION
Preparation
Prior to installing the AIRtrac system, verify that the system is rated for
the area where it will be installed. Consider the available power, the
ambient temperature, and the installation area classification. If the
markings on the electronics box are not consistent with the conditions
of the area in which it is be installed, contact Customer Support.
Note: The AIRtrac system is rated for use only in non-hazardous
locations.

Warning
Explosion hazard – Install only in Non-Hazardous locations.

In addition to the warnings and cautions in this section, refer also to
the General Safety Guidelines in Section 3.

5.1.1

Power Requirements
Ensure electrical power is turned off to the electronics box prior to
working on the electronics box.
The AIRtrac system For AC input power requires an input voltage of
100 – 240 volts AC, 50/60 Hz, and requires a total power of 50 Watts.
The AIRtrac system For DC input power requires an input voltage of
18 to 31 volts DC, and requires a total power of 50 Watts.

WARNING
Electrical shock hazard. Always disconnect power source prior
to removing fuses. Failure to remove power source may result
in injury or death.

Do not modify the electronics box.
Refer to the fuse labels in the electronics box or Appendix A for input
power fuse ratings.
Only replace fuses with the fuse type indicated on the label inside of
the enclosure.

WARNING
Do not modify the electronics box housings by adding holes or
cutouts. This will void the equipment safety rating.
21340-01-EN Rev 02
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5.1.2

System Environmental Conditions
The electronics box operating temperature range is 14 ºF to 122 ºF (10 ºC to 50 ºC).
The Sensor Head operating temperature range is 14 ºF to 140 ºF (-10
ºC to 60 ºC).
The electronics box and sensor enclosures are suitable for operation
in 0 to 95% non-condensing humidity environments.

5.1.3

Restriction of Access to Cover Key
Access to the key for opening the cover to the Electronics Box must
be restricted to properly trained service personnel only. If location of
the Electronics Box installation permits access by operators, the key
must be removed and kept in an area restricted to service personnel.

5.2

Electronics Box Mounting
The electronics box is attached to bulkhead mounted strut channel or
directly to a bulkhead or panel. The following figure shows the box
mounting dimensions. Allow at least 6-inch clearance on all sides of
box.

9.84”
(24.9cm)

(29.9cm) 11.81”

0.44” x 0.68” oblong
(1.1 x 1.7cm)

13.08”

(33.2cm)

8.39”
(21.3cm)
Note: Allow 6-inch clearance on each side of

Figure 17 Electronics Box Mounting Dimensions
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5.3

Electrical Connections
Portions of the electronics box will be pre-wired at the factory prior to
shipment. Those connections where field wiring is required are
discussed in the following sections.

5.3.1

Electronics Box Cable Entry
Power and interconnections between interfaces, sensors, and control
system are made in the electronics box. Refer to the following figure
and table for interface and sensor connections.

Figure 18 Electrical Interface Connections

Interface Connections
CUR IN, 4-20mA _IN_RTN
CUR IN, 4-20mA _IN_LO
CUR IN, 4-20mA _IN_HI
SHD, GND
CUR 2, 4-20mA _RTN_2
CUR 2, 4-20mA _Iout_2
CUR 2, 4-20mA _EXC_2
CUR 1, 4-20mA_RTN_1
CUR 1, 4-20mA _Iout_1
CUR 1, 4-20mA _EXC_1
DIG IN, DIGITAL_EXC
DIG IN, DIGITAL_IN2
DIG IN, DIGITAL_IN1
DIG IN, DIGITAL_RTN
DIG OUT, DIGITAL_OUT_LO
DIG OUT, DIGITAL_OUT_HI
SHD, GND
COMM, RS485_RTN
COMM, RS485_LO
COMM, RS485_HI
Table 5 Other Connections
21340-01-EN Rev 02
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5.3.2

Electronics Box Housing Cable Entry
Power, sensor signal, and communication cables enter the electronics
box housing through cable glands.
The cable glands also provide strain relief for the cables. Always
ensure they are fully tightened. The following figure illustrates where
each of the cable glands are installed. The holes of the electronics box
are used to bring electrical power into the electronics box and transfer
power out to the sensor. The holes are sized for ¾ inch NPT (M25)
fittings (1-1/16 inch / 25.5mm diameter)

Figure 19 Electronics Housing Cable Gland Holes

Note: The key on the electronics box cover must be securely
tightened in order to ensure a proper seal, all cable entries require
cable glands, and any unused cable gland holes must be sealed with
the hole plugs equipped with gaskets that came with the electronics
box.
5.3.2.1

Power Cable I/O Connection Description
The electronics box power cable has the following signal types:
Line
AC Power
Neutral AC Power Return
Ground Earth Ground

5.3.2.2

Electronics Box to Sensor Connection Description
The electronics box to sensor connection has the following signal
types:
Sensor Input/Outputs 8 pairs to the Sensor from the electronics box.

5.3.2.3

Communications Cable Connection
The Communications connections use 4-20mA, Digital and RS485.
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5.4

AC Power
The system installation should include a marked and appropriately
rated switch within close proximity to the electronics box and within
easy reach of the operator. The function of this switch is to provide a
safe means for power to be removed from the system. The
electronics box must not be installed in a position that makes it difficult
to operate the switch or breaker. The switch must be marked as the
disconnecting device for the AIRtrac system. The switch shall
disconnect all current-carrying conductors (i.e. Line & Neutral).
The Switch shall have a minimum current rating of 13A.
In addition to the switch, an overcurrent protection device must be
installed on the supply side of the Mains Power Input to the system.
The overcurrent protection device shall have a maximum current
rating of 20A.
A circuit breaker may be used as both a switch and overcurrent
protection device. The circuit breaker rating shall be between 13A
and 20A.

5.4.1

Mains Power In
The AIRtrac monitoring system will accept AC input 100 – 240 VAC
50/60 Hz power or DC input 18-31VDC power. Power cables with
copper conductors of size 18 AWG minimum to 10 AWG maximum
(0.82mm2 to 5.26mm2) and a ground conductor are required.

WARNING
Always use a non-current-carrying safety ground. Failure to use
a non-current-carrying safety ground could result in injury or
death.

CAUTION
Always use a non-current carrying safety ground attached to the
ground terminal on the input power terminal blocks. Failure to
do so could result in poor system operation.

Feed electrical power wires through the power wire fitting on the
electronics box. Referring to the following figure, attach:
• ground wire (green) to the Ground terminal (
),
• neutral (white – U.S., blue – Eur) to the N (-) terminal,
• hot (black - U.S., brown - Eur) to the L (+) terminal.
The recommended torque for the terminal screws in the electronics
box is 4.4 to 5.3 lbf-inch [0.5 to 0.6 Nm].
21340-01-EN Rev 02
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Strip back wires 10mm (3/8") little shorter for screw down connector, a
little longer for the push lock connector.

WARNING
Always use a non-current-carrying safety ground. Failure to use
a non-current-carrying safety ground could result in injury or
death.

CAUTION
Always use a non-current carrying safety ground attached to the
ground terminal on the input power terminal block. Failure to do
so could result in poor system operation.

Ground (

Neutral (-)

)

Line In (+)

Ground (

)

Neutral (-)

Line In (+)

Figure 20 Screw Terminals
Figure 21 Push Lock Terminals
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5.5

Electronics Box to Sensor Connection
The electronics box interconnect cable is used to transmit data and
information between the electronics box and the sensor. Refer to
Figure 22.
The electronics box to sensor interconnect cable is furnished with a
connector attached to the sensor end. The connector on the sensor
end of the cable is illustrated below.

Figure 22 IP-65 Rated Connector

5.5.1

Sensor End Cable Attachment
Once the cable is run, attach the connector to the Sensor. Align the
keyway on the connector and twist lock in place.
Note: Each wire pair may be numbered on the white wire only. Care
should be taken to ensure the black non-numbered conductor stays
matched with its numbered white conductor.

CAUTION
Ensure each numbered white conductor and its corresponding
black conductor remain as a set to ensure proper operation of
the meter.

If not previously removed, remove 10 - 12 inches (25 – 30 cm) of outer
jacket from the electronics box end of the cable. Remove the overfoil, being careful not to damage the drain wire, to expose the 8
numbered pairs of conductors. Strip 1/8 inch (3mm) of insulator from
each conductor. Twist each set of conductors together. It may be
helpful to install wire number markers on each of the 8 sets of
conductors to readily identify them.
Install the gland nut and gland on the cable and install in the center
hole in the bottom of the electronics box. Tighten the gland nut on to
the cable sheathing.
The following figure shows the portion of the terminal board to which
the electronics box is connected.
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Figure 23 Sensor Terminal Board

Each terminal block set (of 2 terminals) is numbered to match the
numbered wires found in the electronics box cable. Insert a 1/4 inch
(6mm) stripped portion of each wire into the corresponding terminal
block location and tighten the locking screw taking care to not tighten
on the wire insulation. The recommended torque for the terminal
screws is 4.4 to 5.3 lbf-inch (.5 to .6 Nm). The overall cable shield
wire can be attached to any one of the two SHD terminals on this
block.
Once all wires are installed, bundle them together using a tie wrap.
This will keep them separated from others wires in the electronics box.

5.6

Dump Gate Indicator Connection
The AIRtrac system records the final air content for each batch of
concrete produced by receiving a signal from the dump gate FULLYCLOSED limit switch, indicating when the dump gate has begun to
open. A relay, proximity switch, or digital output from the DCS can be
used to generate this signal.
The two AIRtrac digital inputs are individually configurable to accept
high side referenced signals (+24/Open) or low side referenced
signals (Open/Ground) via dip switches located above the digital input
terminal blocks.
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5.6.1

Low Side Referenced Inputs
The following three sections show the input sources for the dump gate
fully-closed limit switch which require the AIRtrac digital input to be
configured as a low side (Open/Gnd) referenced input. The DIP
switch on the circuit board above the DIG IN terminal blocks should be
in the “OPEN/GND” position as shown in the figure below.
DIP Switch

Figure 24 DIP Switch Location

Figure 25 Dip Switch Position for Open / Gnd Type Inputs

The electrical parameters for the DIG INs in this configuration are as
follows:
Specifications for OPEN/GND Type Digital Inputs
Input Impedance

2500 Ohms

Max Input Voltage

28V DC

Min Input Voltage

0V DC

EXC Output Voltage
Max EXC Output Current

+24V + 2V
100mA

Table 6 Digital Input Specifications for Open / Gnd Type Inputs
21340-01-EN Rev 02

Page 26

5.6.1.1

DCS Low Side Digital Output
When the dump gate fully-closed limit switch input is sourced from a
Digital I/O card in the plants DCS system, the diagram below shows
the field wiring for connection to the AIRtrac Electronics Box. In this
configuration, the AIRtrac digital inputs are compatible with low side or
sink type digital outputs (for form A or form C relay type digital outputs
from the DCS see the next section).

Figure 26 AIRtrac Digital Input from DCS Low Side Digital Output

The On and Off states for the DIG INs are as follows:
On/Off Levels for OPEN/GND Type Digital Inputs
Connected to DCS Low Side Digital Output
Detection level for On

> 3mA

Detection level for Off

< 1mA

Table 7 DCS Low Side Digital Output Requirements
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5.6.1.2

Relay Input
When the dump gate fully-closed limit switch input is sourced from a
relay, the diagram below shows the field wiring for connection to the
AIRtrac Electronics Box.

Figure 27 AIRtrac Digital Input From Relay

The On and Off impedances for the relay are as follows:
On/Off Levels for OPEN/GND Type Digital Inputs
Connected to a Relay
Detection level for On

< 1 kOhms (with respect to RTN)

Detection level for Off

> 10 kOhms (with respect to RTN)

Table 8 Relay Requirements
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5.6.1.3

Proximity Sensor (3 Wire NPN Type)
When the dump gate fully-closed limit switch input is sourced from a 3
wire NPN type proximity sensor, the diagram below shows the field
wiring for connection to the AIRtrac Electronics Box. The “DIG IN –
EXC” and “DIG IN – RTN” terminals are a +24V ± 2V power source
capable of supplying up to 100mA. This can be used to power one or
two proximity switches. The output of the proximity switch(s) are
connected to “DIG IN – IN1” and “DIG IN – IN2”.

Figure 28 AIRtrac Digital Input from NPN Proximity Sensor

The On and Off states for the proximity sensor are as follows:
On/Off Levels for OPEN/GND type Digital Inputs
Connected to NPN Proximity Sensor
Detection level for On

> 3mA

Detection level for Off

< 1mA

Table 9 Proximity Sensor Output Requirements
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5.6.2

High Side Referenced Inputs
The following two sections show the input sources for the dump gate
fully-closed limit switch which require the AIRtrac digital input to be
configured as a high side (24V/Open) referenced input. The DIP
switch shown on the circuit board above the DIG IN terminal blocks
should be in the “24V/OPEN” position as shown in the figure below.

Figure 29 DIP Switch Position for 24V/Open Type Inputs

The electrical parameters for the DIG INs in this configuration are as
follows:
Specifications for 24V/OPEN type Digital Inputs
Input Impedance

5000 Ohms

Max Input Voltage

28V DC

Min Input Voltage

0V DC

EXC Output Voltage
Max EXC Output
Current

+24V + 2V
100mA

Table 10 Digital Input Specifications for 24V/Open Type Inputs
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5.6.2.1

DCS 24V High Side Digital Output
When the dump gate fully-closed limit switch input is sourced from a
Digital I/O card in the plants DCS system, the diagram below shows
the field wiring for connection to the AIRtrac Electronics Box. In this
configuration, the AIRtrac digital inputs are compatible with high side
or source type digital outputs.

Figure 30 AIRtrac Digital Input from DCS High Side Digital Output

The On and Off states for the DIG INs are as follows:
On/Off Levels for 24V/Open Type Digital Inputs Connected
to DCS High Side Digital Output
Detection level for On

> 2mA

Detection level for Off

< 1mA

Table 11 DCS High Side Digital Output Requirements
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5.6.2.2

Proximity Sensor (3 Wire PNP Type)
When the dump gate fully-closed limit switch input is sourced from a 3
wire PNP type proximity sensor, the diagram below shows the field
wiring for connection to the AIRtrac Electronics Box. The “DIG IN –
EXC” and “DIG IN – RTN” terminals are a +24V + 2V power source
capable of supplying up to 100mA. This can be used to power one or
two proximity switches. The output of the proximity switch(s) are
connected to “DIG IN – IN1” and “DIG IN – IN2”.

Figure 31 AIRtrac Digital Input from PNP Proximity Sensor

The On and Off states for the DIG INs are as follows:
On/Off Levels for 24V/Open Type Digital Inputs Connected
to PNP Proximity Sensor
Detection level for On

> 2mA

Detection level for Off

< 1mA

Table 12 Proximity Sensor Output Requirements
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6
6.1

ELECTRONICS BOX OPERATION
Instruction for Use
Once the electronics box is installed and operational, no operator
intervention is required. The access door should remain closed. Only
trained service personnel should access the electronics box.

6.2

Operating Controls
The electronics box does not contain any operator controls. The
access door should remain closed. Only trained service personnel
should access the electronics box.
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7

MAINTENANCE

7.1

Cleaning
Note: The AIRtrac sensor face is made of a hard ceramic or other
hardened material that is well suited for the high abrasion concrete
mixer environment. However, to prevent damage that would require
sensor replacement, extreme care must be taken not to strike the face
with a hammer, chisel, etc. Also, the mixer blades and wear plates will
wear at a faster rate than the hardened face; therefore, periodic
adjustment of the AIRtrac sensor and mixing blades is required.
For proper operation and long-term service, the AIRtrac sensor face
must be kept clean and free from any buildup. Concrete build up may
not be noticeable looking at the AIRtrac sensor face from a distance;
however, the acoustic elements built into the hardened plate could still
be plugged.
It is important that the sensor face is thoroughly rinsed with water
during routine mixer cleaning.
It is also highly recommended to perform daily cleaning of the sensor
face from inside the mixer as follows:
1. Liberally spray the entire sensor face with concrete dissolver (e.g.
Sakrete® Concrete Mortar Dissolver or equivalent).
2. Allow dissolver to soak for a few minutes (or longer, up to 30 min, if
buildup is more prevalent or cleaning has not been done routinely).
Reapply as necessary to keep surfaces wet.
3. Use a small hand brush with stiff nylon or brass bristles to remove
softened buildup from the sensor face, especially from the two
small recessed ports near the outer edge and the recessed groove
at the center of the sensor face (see Figure 31).
4. Thoroughly rinse with clean water. Confirm that all of the recessed
acoustic elements are free of any buildup/plugging. Repeat if
necessary (see Figure 32).

21340-01-EN Rev 02

Page 34

Figure 32 Sensor Face

IMPORTANT: Sensor face shown above must be kept free of
buildup for proper long-term operation. Regularly clean with
concrete dissolver and bristle brush.

Figure 33 Dirty Recess Port
Figure 34 Clean Recess Port

The electronics box and sensor enclosures are designed to an IP65
rating. This indicates that water jets with a pressure of less than 30
kN/m2 used at a distance of 3m are allowed.
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7.2

Preventative Maintenance
The AIRtrac product requires no regular maintenance. However,
when performing periodic inspection of the plant, take note of any
damage to the sensor and electronics box enclosures, enclosure
gaskets, or the insulation of associated cables and cable accessories.
If the enclosure damage indicates that the protection of the electronics
is compromised or that compromise is imminent, or if the cable
damage suggests that cable electrical shorts or opens are imminent,
then take the appropriate corrective action depending on the situation
– up to and including removal of the AIRtrac product from service until
repairs have been performed. Contact CiDRA Customer Support
regarding service, repairs and spare parts.

7.3

Fuse Replacement
In the event that an electrical fault causes a fuse to open, the operator
should summon trained service personnel to assess the cause of the
fault. Fuse replacement is not intended to be performed by the
operator and should be performed only by trained service personnel

WARNING
Electrical shock hazard. Always disconnect power
source prior to removing fuses. Failure to remove
power source may result in injury or death.

The service personnel may, when it is safe to do so, replace the fuse
using the proper replacement fuse as specified in enclosure label or
in Appendix A and only after removing power from the AIRtrac system.
Proper fuse replacement is an electrical shock and fire hazard issue in
ordinary locations.
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APPENDIX A- AIRtrac SPECIFICATIONS
Power Requirements
Electronics Box:
100 to 240 Volts AC +10%, 50/60 Hz, 50 Watts
18 to 31 Volts DC +10%, 50 Watts
Sensor:
24VDC, 2.4 Watts
Voice Coil 4 ohms, .8A
Electronics Box is rated for transient overvoltage Category II.

Fuse Protection
The electronics box includes two 5mm x 20mm cartridge fuses in the
fuse holder blocks between the terminal blocks for mains power and
the power supplies on the DIN rail. The fuse information is included on
a label inside the electronics box enclosure. Below are the fuse
requirements.
Electronics Box Model
Number

Ratin
g

Part Number

Vendor Part
Number

Notes

AES-01-02-00-00-00
000-00-00-XX

5A

E50382-14

Littlefuse
0215005.

(1), (2)

AES-01-01-00-00-00
000-00-00-XX

1.6A

E50382-10

Littlefuse
021501.6

(1), (3)

Where “x” = any alphanumeric character
(1) Each electronics box includes two 5mm x 20mm cartridge fuses on
the Power Entry board next to the terminal block connections for
mains power. In all cases, the fuse information is included on a
label inside the electronics box enclosure. Below are the fuse
requirements by electronics box model number.
(2) For Ordinary Location Electronics Box (AES-01-02-00-00-00 00000-00-XX) ONLY, any UL and VDE (IEC60127-2) recognized 5x20
time-delay fuse rated 5.0A, 250V, with a minimum 35A breaking
capability.
(3) For Ordinary Location Electronics Box (AES-01-01-00-00-00 00000-00-XX) ONLY, any UL and VDE (IEC60127-2) recognized 5x20
time-delay fuse rated 1.6A, 250V, with a minimum 35A breaking
capability.

21340-01-EN Rev 02

Page 37

Operating Temperature Range
Electronics Box and Sensor are rated for Indoor and Outdoor use.
Electronics Box

14°F to +122°F (-10°C to +50°C)

Sensor Head

14°F to +140°F (-10°C to +60°C)

Storage Temperature Range
Electronics Box

-22°F to +158°F (-30°C to +70°C)

Sensor Head

-40°F to +158°F (-40°C to +70°C)

Sensor Dimensional Envelope

4.25” (10.8cm)

7.03” (17.85cm)

Weight: 17.9 lbs (8 kg)
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Electronic Box Dimensional Envelope

5.91” (15cm)
11.81” (29.9cm)

9.84” 25cm
Weight: 25 lbs (11 kg)

Altitude Limits
Electronic Box and Sensor unit are rated for installations up to an
altitude of 3000m (9842ft.).

Humidity Limits
Electronic Box and Sensor unit: 0 – 95%, non-condensing

Pollution Degree
Electronic Box and Sensor unit are rated for installations in Pollution
Degree 1, 2, or 3 environments.

Degree of Protection
Electronic Box Enclosure is designed to NEMA 4x
Sensor unit is designed to IP65.

Area Classification
AIRtrac™ System is rated for use in non-hazardous areas only.

21340-01-EN Rev 02

Page 39

*** This page blank

21340-01-EN Rev 02

Page 40

CiDRA Concrete Systems Inc.
Tel. +1.203.265.0035

50 Barnes Park North
Fax. +1.203.294.4211

Wallingford, CT 06492
www.cidra.com

