Products and Accessories

An overview of products, integration and application

Hydronix
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Hydronix

Introduction to Hydronix

First company to develop microwave technique in 1982

Focus on sensor technology, concrete applications and service
Over 30,000 installations world wide in more than 50 countries
Continually investing in research

Industry leading digital sensors, controls and service
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Hydronix Overview of equipment

Mixer Systems Aggregate Systems

Hydro-Probe Orbiter,
mixer sensor

Hydro-Control V, water
controller

Hydro-View, stand-alone
calibration unit

i
o
L

Hydro-Probe I,
aggregate sensor

Hydro-Mix VI, mixer
sensor




Benefits, Cost Savings

0.0. 9Aug2006.xls
fa] pe Edt Vew Iwet Format Tooks Data Window Hep i
Ad - x
T A | B c D E F G H
.
2 | hy ix |Recipe Reality
Water in
3 Total weight 2300 kg Total weight 2212 kg Maoisture Agoreqgates
4
5 Sand 0-2 2800 Sand 0-2 751 kg
[ Sand 0-4 500 Sand 0-4 474 kg 26 Lir
7 Agg 8-16 650 Agg B-16
8 Cement 350 Cement
9 Add_Water 135 Add. Water 47 Lir
10
11 WIC Ralio 0.39 | 'WIC Ratio 0.39
12
13 Problem 1 : Too much water in the mixer
14 135 litres on the full batch: 5.9% Maoisture (Recipe)
15 135 litres on the full baich: 6.1% Moisture (Reality)
16
17 Problem 2 : Wasting cement
18 350 kg Cement on 1950 kg total Aggregates {Recipe)
19 350 kg Cement on 1862 kg  total Aggregates {Reality)
20 % Difference Aggregates 4 5%
21 Waste ol cement 16 kg
2
7 time / batch 3Min = |MMGOMNN Batches / day
24 hrs / 88t
25
26 Waste of cement Cement price / 1 | BD.ODE|
27 per batch 16 kg = 0.02t 004 €
28 per day 2517 kg = 262t 151.01 €
29 per week 12584 kg = 12,58 t 5503 €
30 per month 50336 kg = 80.34 1 3.020.13 €
31 |per vear (40 W) 503355 kg = 503.36 30201.31 €
N321 v ¢\ Main / Notes / |«
Randy HUM

Improved quality and efficiency
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Hydronix

Typical moisture variations

Where to measure

Lightweight aggregate...... 0-60%
Finesand........................ 0-16%
Coarse sand..................... 0-12%
omm aggregate................ 0-10%
10mm aggregate.............. 0-8%
20mm aggregate.............. 0-4%

Fresh concrete................. 0-12% or higher



Hydronix Sensor Features
Robust, Reliable, Simple 25 readings per second
Linear output Temperature output available

Digitally, factory configured to all On-board functionality & alarms

be identical Configurable 1/0Os

0-20mA, 0-10V or 4-20mA linear P 15vd 30Vd
outputs owerT o i

RS485/232 & USB connectivity ~ ~dvanced Temperature
Compensation

Network up to 16 sensors

Supported by...
Optional 3 Year warranty available.
Immediate exchange units.

Comprehensive warranty service
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Hydronix System accuracy

Resolution of electronics +/- 0.13 unscaled units (0-100 range)
(equivalent to +/- 0.04% moisture in sand*)

System accuracy in practice, depends on:
- sampling of material being measured
- accuracy of laboratory tests

In practice, for sand and aggregates + 0.2% moisture
(effectively... as accurately as the user can calibrate)

System accuracy for measurement in mixers: Within £ 0.1%

*Accuracy is covered in more detail in an accompanying presentation, ‘Calibration’.



Hydronix Sensor connection

All sensor models connect similarly

Power supply
+15V - 30 Vdc, 1A min.

Analogue output O-
> 20mA, 4-20mA, 0-10V

— Digital inputs

Al A

RS485 serial
communications

v
A

External Converters

s M i T
O

_ Sensor o use OK (A
Interface E) Transmit ? .,i
Module €D receive | g ' o
=

1Hnoen
RS485, RS232 oo @8

UNIVERSAL SERIAL BUS

v

o
'e




Hycﬁnix Storing calibration data

There are two ways of storing the material calibration data.

1 Inthe sensor

Advantages

Calibration coefficients stored in sensor
(A, B, C, SSD) using Hydro-Com
calibrate the sensor.

| a— Control & Ability to use Hydronix known calibration data for
> Unscaled (UIS) = B x (UIS)C-SSD Nem (] different materials.
Analogue output Q E Calibrations can be transferred between sensors.

represents true
moisture %

£ Calibration using Hydro-Com
& Control system does not need modification to

Advantages

2 In the controls

E Direct calibration without the need for an additional
computer or RS485 adapter.

Unscaled converted to moisture E No need to learn how to use additional software.

m E If it is necessary to replace the sensor, a replacement
0 Q Hydronix sensor can be connected and valid results
% g - True obtained immediately without connecting the sensor to a
p tnsled ——> ‘ —> moisture PC to update the material calibration.

£ Calibrations can be switched between sensors easily.



Hydronix Sensor Configuration — Hydro-Com

Sensor frame

Hydro-Com (HS0068 v1.10) x|

Key features Lénguage Com Port  Help

Sensor | Canfiguration il Diagnostics

Upto 16 _I [1[2/[3 (4[5 [6 7] 8] o]0 11] 12| 13] 14| 15| 16] :
sensors may be e P

networked Active = o
Sensor R [1 LIIHF'DQ-EHM Update | 329 2340
buttons -~ C2423D70
. [ ] [prozein2 Update | 31.92 25.90
— 41001970
. [ =l |fPoz6in3 Update | 28.53 25.20
—1738£270
. [+ =] |HPo2Bins Update | 3992 24.70
~ 2EFBOCE0
. 5 LIIHF'DQ-EIinS Update | 074 2440
-~ 28490050
. [ =] [Hroz-eine Update | 2.68 21.70

Trend Graph & Logging |




Hydronix

Key features

Select output

Configure 1/0

Average/Hold Delay

Scaling

Alarms (bin empty)

Sensor Configuration — Hydro-Com

Configuration frame

Eg Hydro-Com (HS0068 v¥1.10)
Language Com Port  Help

Sensar T Configuration T Diagnostics

Address 116 1738E270 HydroProbe Il

— Material Calibration
A B © 35D% /D
Maisture % [ o0 0.2857 -4.00 0.00
Calibration
—Analogue Dutput — Averaging
O/P Type |0-20ma 0-10v) =] Average/Hold Delay ID.5 ~|
Q/P variable 1 ; ;
varae |F|Itered Maisture % LI oisture % Unscaled
High Limit | 20,00 | 100.00
High % | 20.00 Low % | 0.00 Lows Limit | 0.00 | 0.00
— Digital fnput/Cutput — Sighal Processing
Filtering Tirne 10
1P 1 uze |Average/Hold d : &
Slew Rate + ILight 'l
Slew Rate - ILight 'l

Write
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Key features

Analogue output test
Factory settings

Temperature records

Sensor Configuration — Hydro-Com

Diagnostics frame

B Hydro-Com (HS0068 v1,10)
Language  Com Port  Help

Sensor

T Configuration

T Diagnostics

Address 16

1738E270

HydroProbe Il

Log Out |

Analogue Output Test

— Temperature — Temperature Extremes — Temperature Compensation Cosfficients
Electronic 2550 °C Electranic 0.0a
i} 467 °C
Resanator 2550 °C % Resanatar
Min 19.4 °C
Material °c Material
— Status — Factorny Settings — Flrrrware
Versi CheclkS
Data Valid Low B15.00 High 860.00 srsion Sefsum
Digital In 1 HS0029 2,90 08DE
Wiater | l—
Digital 10 2 Upgrade
Air I
Too cold
Too hot | Update I
— T ture G i
— Frequency and Amplitude S e
Electroni I
Uncompensated sl
Frequemey 84200 Resonatar Update |
Armplitude 874 Material




Hydronix Sensor Configuration — Hydro-Com

Analogue output test

B Hydro-com (HS0068 v1.10)

Key featureS Lamguage  Com Port  Help

Sensar T Configuration T Diagnostics

Log Out

Address7 263CFB90 HPO02-Bin7 | Exit

= Force the analogue

— Output Test

output for ease of
installation and
diagnostics.

Current

{ 4.00




Hydronix

Sensor calibration using Hydro-Com

Calibration frame, for use with Hydro-Probe II

w. Hydro-Com - Material Calibration

Key features — Galibration — Sensor
Bin1 Fine Sand | Dalete | 16 |HydroProbe I ~| B= 02857 CG= 400  S30% 000
% 1 MNew Calibration | Unscaled
Store mu!tlple. B 0171 SSD%I Filtered lW
material calibrations o Average [ 5% | Hold
and copy to multiple Wie |
SensorS ; I.f‘u'ote IUnsacnaJ’ed I.'lf!o.lje;[e% - _ - |
2 | | 45 | 55 | I¥ i~ Besti
— I
= Easy to start | N IR
: . 4 ! !
averaging a batch with 5 | | | r
remote averaging : I I I ;
o | 8| [ F
= Calibration ‘Rules’ to o | | a
. [ - Unscaled
ensure sensible data "l ] o T
LI ----- Default Calibration  ----- Fine Sand ~ -.--- Calibration Limit
Calibration
= Graphlcal dlsplay Of Moisture Calculator | @ | [v¥ Enakle Calibration Fules

calibration points




Hydronix

Sensor calibration using Hydro-Com

Quick start calibration, one point technique

Quick Start
Default Calibrations

Aggregate size

Coefficient B

(mm) (slope)
0-2 0.1515
0-4 0.2186
0-8 0.2857

Moisture _ . aisture —— Bestfit
Best fit 15%
10%
0% § g Unscaled
o L . Unscaled 0 100
° om Default Fing Sand  -o--- Calibration
0 Calibration Calibration Limits

Moisture Calculator

. Hydro-Com - Moisture Calculator x|

. % TR |
- &b -
A 0.478 Kg B 1478 Kg C | 1405 Kg
B-C
Moisture = Eﬁ)l = 79 % Moisture




Hydronix Hydro-Probe Il (HP02)




Hydronix Positioning

Typical conveyor

Flow of material in . . — 75mm fsing bar
l bin/silo/hopper | nStaI |at|0 n o s
?Slnnm'li\ga:\‘ i
S w 00000 O Ol
-_.7§|mﬁxi|ghl4‘
\ 0
_J
Typical hopper or silo installations
———-_i
.“Tl




Installations

IX

Hydron



Hydronix Optional Hydro-View Interface

‘ r
oeo :‘I Decimal point flashes when
—— averaging is in progress

. . Coarse/fine clippin
Key features Average moisfure reading status maicator

Dedicated calibration unit

Hydro-Com functionality

One per sensor -l 2 770/0

Now

Average multiple sensors

11.3% |ALAR|\/||

l‘?f]ﬂ» l

HY D RO =V B Y s

HYDRONIX

Moisture reading now Alarm pop-up indicates
that alarm condition exists



Hydronix Mixer Systems

Sensor Integration

Hydro-Control V Connection

Hydro-Mix and
Hydro-Probe Orbiter

connect similarly

Digital Connection

oon Chay




Hydronix

% 2AM]sION

2.4

Good mixing action achieves
rapid homogeneity. dry mix time
could be further reduced still.
Slow water addition results in
short wet mixing time.

s 1is 149 69 da = G043 Tig a5 98 10B S

Mix time (seconds)

% 2UN]SION

Hydronix Mixer Systems

A Clear Picture of your Mixer’'s Performance

Poor mixing action requires long
dry mix time and fails to achieve
fully homogeneous wet mix.

o

T.2
5.8
4.8
4.0

24

0.8

uu
s 175 ELE- LI | B 5 B53 1015 1195 1369 15315

Mix time (seconds)

INVALUABLE DIAGNOSTIC FACILITY. FULL DETAILS OF LAST 100 MIXES
MAY BE VIEWED OR PRINTED



Hydro-Mix VI

Hydronix




Hydronix Hydro-Mix Installation

Turbo Mixer Single Horizontal Shaft

Planetary Mixers Twin Shaft Mixers



Hydronix

Hydro-Mix Installation

127mm (5 inch) hole for
fiXing plate

Fill gap with sand
or silicon sealant

A

Mixer floor or wall
Fixing plate

(part no 0021) _

Clamp ring
assembly

4 Hydro-Mix VI
(Part no: 0033) Y

sensor




] Hydro-Probe Orbiter
Hydronix

Rotating Connector Complete Sensor Head Unit




] Hydro-Probe Orbiter
Hydronix

Planetary mixer Rotating pan mixer
ROTATING SENSOR CABLE
CONNECTOR 4-CORE SENSOR CABLE
= MOISTURE &
= MOISTURE & TEMPERATURE
TEMPERATURE OUTPUTS
ouTRuT STATIC SENSOR TERMINAL R5455
BOX 2 ANALOGUE
TERBI\E'I)I)I(\IAL R5485 OUTPUTS
— iy
\hi/ ’
p’,’/ ’
R?ET,{?ST(':,'\,LG STATIC PAN MIXER

ROTATING PAN MIXER



] Hydro-Probe Orbiter
Héﬁgtﬁg%b)éatability overview

Results of 10 sets of 3 Batches

12

10

—— Seriesl
Series2
—— Series3
—— Series4
—— Seriesb
—— Series6
—— Series7
—— Series8
—— Series9
-~ Series10

% Moisture

Time seconds



] Hydro-Probe Orbiter Installations
Hydronix Couvrot Planetary

Couvrot planetary, 2004



Hydro-Probe Orbiter Installations

H%vro?f' g)r(nB planetary mixer

AMN, France

Positioned on scraper arm



Hydro-Probe Orbiter Installations

E%Per%@?r‘nB rotating pan mixer

Fortecrete, Stretton, U.K. Wain Brothers, Stoke, U.K.

Video clip available File : N:\Images\Site Phot.\Orb.Ints.\Fortecrete Stratton



Hydronix

& cmice

Eirich, standard type mixer.

The trace below was taken using a Hydro-Probe
Orbiter during a mix controlled by a competitor’s

sensor and water controller.

Hydro-Probe Orbiter Installations
Eirich cycle times, standard type mixer

Time Saving
4 ; el = 1
Unscaled Vs Time S
[ 3
-y
=id w
Amre
A it ———————
= --* ' ' b ok o [ r———
b J
. J




] Hydro-Probe Orbiter Installations
Hydronix Eirich

Redland Roofing, South Cerney, U.K.
& cmice

The Hydro-Probe Orbiter dramatically reduced wastage upon installation

n@sﬁ | , = Ll
4 -:-._..,_. ¢ b"r'ﬂﬁ- - -. g I'
{ -~
' 1




] Hydro-Probe Orbiter Installations
Hk/lldromx
OMG 1.5m3 Planetary

Bournecrete, U.K.

08N,
Centified

GROUP

UMI EN 50 9001/34

Hydronix Mixer Analysis

7an
271




] Hydro-Probe Orbiter Installations
HMdromx
OMG 1ma3 Planetary

0.6,
Cenified

UMI EN 50 9001/34 GR P

Bison, Iver, Buckinghamshire, U.K.

Scraper arm

sensorcable running._
through hose up to
central shaft

cable through
hose



] Hydro-Probe Orbiter Installations
Hk/lldromx
OMG 2m3 Planetary

Saval, Spain




] Hydro-Probe Orbiter Installations
Hydronix |
Rapid 0.5m3 turbo mixer

py

INTERMNATIOMAL LTD

Coltman, Lichfield




Hydro-Probe Orbiter Installations

Teka 1m3 turbo mixer
Falcarragh, Ireland




] Hydro-Probe Orbiter Installations
Hydronix

Accessories and Ordering

Rotating Connector

560 arm

Hose-

700 arm

I

Wear Sleeves



] Hydro-Probe Orbiter Installations
Hydronix

Protective Wear Bands

Wear Bands Auto-Cal Dongle

A re-usable device required to
replace a Hydro-Probe Orbiter
Sensing Arm

Additional wear protection for
sensing, generally not required
for most applications.




Hydronix Hydronix Control Systems

Hydro-View standalone calibration Hydro-Control V water controller
and display unit

= Automatic control
Basic calibration

Remote Recipe Module (optional)

= Binary or up to 10
discrete inputs




Hydronix ﬁ' Hydro-Control V
w:f;'_ 3 Key features

= Automatic or Manual operation

= 3 modes of adding water to reach moisture
farget Hydro-Control V

- = 000
510 Litres . 51; o e o
Z::Z::Z:?IZ:Z: ____ T ﬁfé;é,ﬁz_ oeo

tus: first-mix  final-wet final-mix

poee | [ | Q0O
POOOHG VO

= Control fine and coarse valves for accurate
control of moisture in mixer

= Stores up to 99 recipes

Eta

= Graphical display of moisture throughout the
batch

Repeatable batches +/-0.1% moisture

Hydronix

Calibrate recipe to a previous ‘good’ batch

= Records batch history of previous 99 batches



Hydronix Hydro-Control V

Connections

On-board voltage-selectable opto-relays: (24Vdc, 110Vac etc):
For connection to water valves and control system
for automatic control.
6 Outputs
4 Inputs

RS232 Port: For sending recipe and control
information including:

- Recipe number

- Live recipe batch weights.

RS485 Port: Connection to Hydronix moisture
sensor for moisture & temperature readings
and sensor diagnostics



Hydronix Hydro-Control V

Mix Cycle sequence

Start Mix Complete
_ ¢ Pre wet T
Moisture water First mix Final water  Final mix
added time addition time
+—> < >« >< > Moisture
Add Cement target

<+“—>

Mixer
Loading

Time
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Hydronix Hydro-Control V

Water modes
3 modes of adding water:

Pre-Set:
Adds a fixed amount of water set in the recipe. No moisture sensor
required.

Auto:
Dribble feed method using advanced PID algorithm, progressively
adds water until target moisture is reached

Calc:
Calculates the water required to reach target moisture and adds in
one shot.



A
Hydronix Hydro-Control V
Auto mode
Advantages:
» Independent of batch weight
Start Menu Rec . "Batch
» No need to wait for a stable signal in — T 4 / 1?
the dry mix 2 A 15 Auto
- Easy to calibrate recipe S5.0 litres Moisture
| 18 1
Disadvantages: - L _ _5_' 1"_: .
————————————————— 6.0%
+PID algorithm needs to be tunedas | ~~~ "~~~ "~ T oo 1s _
the moisture signal is related to the //_/’ Run Tine
mixer efficiency : S ' — 44 5
. _ 5 B 280 30 48 Wet 1 25s
+ Can be slow where mixing action of Status: first-mix final-wet final-mix
mixer is slow
Pause
« Cannot be used where water

pressure is variable



A
Hydronix Hydro-Control V
Calc mode
Advantages:
» Faster mixing times achievable in Start Menu Rec./Batch
mixers with poor mixing efficiency FC 22.5 C 4 / 1?
<1 19 Calc

- Independent of water pressure

95.8 litres Mois ture

Disadvantages: | _ _ A __. S Tl &

H
| _ | T Temm——— s | Trim 5.9L
- Requires a suitable dry mixing time to Run Time
produce stable signal for water o 44 5

calculation 5 1B 289 25 40 Wet : 25s

Status: first-mix final-wet final-mix

Pause




Hydronix Hydro-Control V

Calc mode

6.0% — -+— WET READING

MEASURES %
& CHECKS
IF OK

AGGREGATES
AND CEMENT
IN

4.0%

DRY READING
MEASURES 4.0%
& CALCULATES
2.0% WATER
ADDITION

2.0% —

% MOISTURE MEASURED BY SENSOR

0% =

-
15 SECS.I 30 SECS 20 SECS 45 SECS 1

SIGNAL TO SIGNAL FROM
HYDRO-CONTROL HYDRO-CONTROL ‘MIX
‘START MIX CYCLE’ O.K. -READY TO DISCHARGE"



Hydronix

~end ~





