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1.

Safety information

1.1. Signal glossary

1.2.

Failure to observe the safety instructions in this manual implies various risks and
endangerment of life and the physical condition of the operator. The notices are marked
with the following signal words:

PPVl DANGER implies a dangerous situation which causes death or serious
injuries in case of nonobservance.

_ WARNING implies a dangerous situation which can cause death or
serious injuries in case of nonobservance.

A CAUTION  CAUTION implies, together with the danger symbol, a dangerous
situation which can cause light, medium, or heavy injuries in case of
nonobservance.

Failure to observe the safety instructions in this manual, which does not cause injuries
but destruction of the system and its operability, are marked with the following signal
word:

NOTICE describes the correct way of handling the device.

The above signal words can be combined with the safety symbols or the warning symbols.

General danger

A Danger caused by electricity

Danger for the environment

Dangers of maloperation

The CCS 4 underwent a safety inspection. The integrated electric and hydraulic safety
elements ensure safe operation if the device is used as it is intended.

In cases of maloperation or abuse, as well as in cases of ignoring the application limits and
safety regulations, the following threats can occur regarding the:

Life or physical condition of the operator;
The CCS 4 device, as well as connected machines and systems; A
The accuracy of measurements made by the CCS 4; A

The environment.

Therefore, it is necessary that everybody having to do with the operation and the
maintenance of the unit strictly follows this instruction manual!



1.3.

Intented applications

The CCS 4 is a mobile diagnostic system meant for continuous monitoring and condition
analyses of hydraulic and lubricating systems, which enables the user to evaluate the up-to-
date condition by measuring the particle contamination, water saturation and temperature.

The particle size distribution is being shown in contamination classes according to ISO
4406:99, NAS 1638 and SAE AS 4059.

Resulting out of measured saturation and temperature values, the theoretical water content
in ppm (mg/kg) is being calculated and displayed for selected fluids.

By knowing these important parameters the user is able to evaluate the precise condition of
the system. Having this information will help to initiate actions promptly and cost-saving
measures before major failures can occur.

The unit is suitable for pressure, as well as for suction operation, i.e. it can be connected to a
pressure line by a minimess connection or absorb fluids which are to be analyzed by using
an integrated suction pump.

Limitation of use
The device is exclusively adequate for on-line applications in hydraulic and lubricating
systems within the following limitations:

e operation pressure (suction port):
e operation pressure (pressure port):

p -0,2...40 bar (-2,9...580 PSI)
p

e viscosity range: \Y
0
0

1,5..420 bar  (21,75...6090 PSI)
10...400 mm?/s  (46,35...1854 SUS)
..70°C (32...158°F)

.50 °C (32...122°F)

e temperature range of the oil:
e ambient temperature range:

The regular function of the CCS 4 and the warranty of safety are guaranteed only if it is used
with INTERNORMEN Technology GmbH provided and allowed accessories.

e Before measuring with the CCS 4, the oil has to be extracted from the system and
visually examined for extremely large particles that may cause undue wear to the system.

o A CAUTION & Before connecting the CCS 4 to the system, make sure that the oil
discharged out of the CCS 4 gets caught in a tank. The oil must not get released to the
environment!

A A No unauthorized modifications or changes are allowed to the
CCs 4!

MM The terms and conditions stated in this instruction manual have to be
followed strictly!



2.2.

Operation and installation

Setup

The CCS 4 consists of the equipment case (1), the external power supply (2), the RS232 —
interface cable inclusive the USB — plug adaptor (3), high pressure measuring hose
(minimess hose) (4), the suction hose and the return hose (5).

General information

External factors have a huge and extensive influence on the lubricant during operation.
External factors are for example forces, energies, and interactions with other materials.
Pressure and shear stress also belong to the force effects. Energy influences are the supply
and the removal of heat (high temperature amplitudes). A lubricant gets in contact with gases
(air, nitrous gases or sulphur dioxid), liquids (water, external liquids like detergents, dissolver
etc.) and solid matters (metals, ceramics, synthetic material parts and sealing materials).
The contamination outcomes are very versatile for the hydraulic and lubricating system and
cause a significantly higher abrasion, an increase of the failure risk of components as well as
malfunctions.

The CCS 4 is for the continuous monitoring and condition analyses of hydraulic and
lubricating systems. The CCS 4 can be handled in suction as well as in pressure operating
mode.

The CCS 4 includes the following functions:
« Particle counting by a laser sensor for hydraulic and lubrication oils.
» Exact evaluation of contamination classes according to ISO 4406:99, NAS 1638 and SAE
AS 4059.
+ Measuring of.
- Water saturation (0 ... 100%)
- Temperature (0...70°C)
(see also the technical data at chapter 5.1)
« Calculation and output of the theoretical water content in ppm (mg/kg) based on fluid
specific saturation curves.
« Display of all measurement values on a LCD display.
» Output of current measurement values by a RS232-interface.
» Output of current measurement values by using a thermal printer.
» Internal storage of measurements. (Storage capacity of 4 x 100 measurements.)
» Output of saved measurement files by USB-interface on the USB-stick.
» Output of saved measurement data by a RS232 — interface.
For the data management using an external computer and the LabVIEW Data Manager
Software (export in MS EXCEL).




2.3. Connection to the hydraulic or lubricating system
o The CCS 4 can be handled in a suction as well as in a pressure operating mode.

@
" { A
P

suction pressure

port port
-0,2... 1,5...
0,2 bar 420 bar
suction pressure outlet
port port port
‘ -0,2... 1,5...
0,2 bar 420 bar
vent mirreDAIN]
e Connections from the left to the right: suction port, pressure port and outlet port for the

return line.

2.3.1. Connection into the pressure operating mode (max. 420 bar)

e Connect the return hose (transparent plastic hose) with the [OUTLET PORT] of the CCS
4 and transfer it to an oil collecting tank.

A CAUTION &

» The oil collecting tank must be dimensioned according to the time needed to
perform the operation. Otherwise you must provide an empty replacement tank
that may be quickly changed when the first one is full.

» You may also circulate the measured oil back to the tank of the system.

> Never connect the recirculation to a pressurized line!

pressure outlet

e Inthe pressure operating mode the provided high pressure hose (minimess hose) is
being connected with the CCS 4 - [PRESSURE PORT] and the hydraulic system.

2.3.2. Connection into the suction operating mode (min. -0, 2 bar)

e Connect the return hose (transparent plastic hose) with the [OUTLET PORT] of the CCS
4 and transfer it to an oil collecting tank.

A CAUTION &

» The oil collecting tank must be dimensioned according to the time needed to
perform the operation. Otherwise you must provide an empty replacement tank
that may be quickly changed when the first one is full.

> You mai also circulate the measured oil back to the tank of the system.

> Never connect the recirculation to a pressurized line!



D2, 1,5...
0,2 bar 420 bar

vent  NTERNORMEN

e Inthe suction operating mode the provided suction hose (transparent PVC-hose) is
being connected with the [SUCTION PORT] of the CCS 4 using the quick lock coupling
(two-sided locking).

e The hose has to be inserted into the tank.

MIM] Pay attention to create a distance of minimum 15 cm from the tank bottom
and the tank walls, so that no coarse particles, which are sedimented in the tank,
get absorbed and choke the sensor system.

2.4. Electrical connection

e The operating voltage of the CCS 4 amount to 15V DC.
e To create the necessary operating voltage, connect the CCS 4 with the external power
supply (100 V bis 240 V AC, 50/60 Hz). The power on the power supply is visible with a

green power indicator. _ A

e For fuse protection use the T 5A — covering.

aceording to IS

20/ 18 7 12

01l condition parameters:
d type: L]

water saturation:
cal. water: 20

: .
— * temerature: 2570



e Switch on the CCS 4 with the ,power supply” — switch to ON. (visible by the green control
diode)

-

2.4.3. Battery operation

e The rechargeable lithium-polymer battery with internal battery charger is integrated in the
CCs 4.
e |t allows for an approximate continuous operating time of 3 hours without printing.

o A Printing during battery operation shortens the running time extremely.

o The CCS 4 switches off automatically when the internal battery is
completely discharged. Then it is only possible to start the CCS 4 with the external
power supply unit.

e The recharge time of the rechargeable battery is 5 hours and 15 minutes. For this
recharge time it is necessary that the CCS 4 is switched to the main menu.

e Leave the main menu with [ESC] and the charge state of the rechargeable battery is
displayed.

internormen — electronics

CCE 4
contamination control systen
Aemn—uvarsinn! M1 N
Do you really want to finish
the program "EDS.axa"™ 2
Exit to DOS—-lewval: [ENTER]
Exit to filelink.axea: [F11
Back to main menue: [EEC]
'ﬁF;:;; state of the
accu remaining term: 108.0nmin

—

= DOE—lewvel
[ ENTER 1




2.5.

2.5.1.

Car supply
With a special cable it is possible to connect the CCS 4 with a 12 V car plug. (Thereby a

charging of the internal battery does not take place!)

Usage of the CCS 4 software

e After connecting the necessary hoses, power and switching on the CCS 4, the unit is
ready for operation. (green control diode lights)

e At the start of the CCS 4 in the suction mode, press additional for some minutes
the [VENT] - key.

4 L
¥ contamination Cont \
particie counting - temperature -
—
4

g 8

suction  pressure outlet
port port port
-0,2... 1,5...

0,2 bar 420 bar

INTERNORME"“”

e After the starting routine the main menu appears on the display, which can be operated
by using the key pad.

e The CCS 4 is, customer specific, equipped with the English or German menu display.
e An implementation of the measurement in the other language is possible at any time by

finishing the current program and starting the desired program.

Changing the operator language
e Change the current operator language by finishing the program at the main menu.

e Leave the main menu with the [ESC] — key and switch to the DOS-mode with [ENTER].

internormen — electronics

CCs 4

contamination control systenm
Aemnn—wuarsinnt: Nl N

Do you really want to finish
the program "EDS.exe" ?

Exit to DOE-lewvel: [LENHTER 1] .>
it to filelink.exe: CLF11 ™
Back to main nenue: [LEEC]

Charge state of the
accu remnaining tern: 108.0min

filelink DOE— level
L F1 1 [ EHTER 1

10



2.5.2.

The switch to the DOS-mqde is indicated on top left now.

e Following programs are available:

El1l5.exe English real version
EO05.exe English demo version
D15.exe German real version
DO05.exe German demo version

WIlYE The demo version is operating in the same way as the real version.

Instead of real measurements the computer simulates the counting and the
results. You can use all functions as if in real version. The electro-hydraulic
functions are disabled in the demo version operating mode!

Key pad

internornen - electronics

F1

CCS 4

contanination control systen GH JKL
deno-version: 01.0

F2

F3

Fa
2 G
Fs 9

selection confirm
F& L 4t 1 [ ENTER 1 o Space

ESC DEL

ENTER

Keys for device and menu control:

Arrow keys for menu control

ESC one step back in the menu
ENTER confirm enter

F1-F6 function keys

Keys for the description of the measuring point:
Numbers

Letters

F3/ F4/ F5/ F6

Explanation of functions — entering numbers and letters

e Double key configuration, i.e. numbers and letters are arranged on the same keys.
e By pressing the “number/letter” key, only the according number is used.
e For using letters it is necessary to press the function keys additionally, i.e.

11



» First press and hold [F4] (red), [F5] (blue) or [F6] (green) plus the number key
according to the letter which is intended to be used.

Example:
F4 + 2 - d
DEF
F5 + 2 —> e
DEF
F6 + 2 - f
DEF

Capital letters:
Usually everything is written in lower case. For capital letters the key [F3] has to

be additionally used.

F3 + F6 + 2 —> F
DEF

2.5.3.  Main menu
e Start of the CCS 4 wait for the starting routine and for the main menu to be indicated at

the display.
¢ The main menu enables the selection of the operating functions which the CCS 4 offers.
internornen — electronics——

CcCs 4

contanination antrnl systen ) )
deno—wversion: 01.0 Function selection:

Select the desired function with
the [{1] — keys. The selected
on—line particle counting function is highlighted red.
Confirm the selection with
[ENTER].

selection confirm
L +1 1 [ EMTER 1

On-line particle counting

Accomplish of the measurements in pressure — or suction mode after the selection of the
various measuring programs (single, continuous, cyclic), kind of report format (contamination
classes) and if necessary the fluid type. The CCS 4 has to be connected to the statements
under item 2.3).

12



Off-line particle counting

Accomplish of the measuring of bottle samples in combination with the Bottle Sampling
System (BSS 2). (see chapter 2.5.3.2) Refer to the instruction manual of the BSS 2. This
mode is additionally usable for performing On-line single measurements.

Data transfer
For transferring the saved and measured data files using the RS232 — interface. Output of
the stored data to the USB — stick.

Data file delete
In this mode it is possible to delete complete files of saved measuring results in the file
system and to set time and date.

2.5.3.1. On-line particle counting

e For the On-line measuring in the appropriate operating mode (depending upon the
hydraulic connection, see chapterFehler! Verweisquelle konnte nicht gefunden
werden.)

e The following parameters are entered in the setup menu “contamination classes
determination®:
e Name of the measuring point
Selection of the measure-type
Selection of the report format (ISO 4406:99, NAS 1638, SAE AS 4059)
Selection of the operation mode (pressure mode or suction mode)
Selection of the test fluid

internormen — electronics e Select the desired function with

setup — menu: the[¢T]—-keys
contamination classes deternmination

= The selected function is

name: measuring—-point

un_to 20 characters highlighted red.
| _single | | | e Selection of the parameter with

the [ < — ] - keys (highlighted

e e white) and confirm the selection
L with [ENTER].
operation node:

pressure mode | |

test fluid: I
quit fluid table selection confirnm
[ EEC 1 | B S A | L =412 1 [ EHTER 1

Measuring point:

After opening the mode “On-line particle counting®, this function is automatically selected
and highlighted red. Enter the name of your measuring point by using the key pad. (See
chapter 2.5.2) In case of typing errors press the [DEL] — key. The maximum capacity is 20
characters.

Always use the same name for the same measuring point, so that the stored data can be
systematized within the data file system. Every measurement automatically gets a new index
in the data file system, also the current date and time of the current measurement is stored.
Measurements are displayed depending on the data sorting.

e [F1] Display of the fluid selection
index.

e [ESC] back to the main menu.

If no identification is entered, “noname” is automatically used.

13



internormen — electronics
setup - menu:
contamination classes deternmination
name: measuring—-point
test

up to 20 characters

measure—type:

report format:

according to
1S6'ad06:99] |

operation node:
pressure node | |

test fluid: I
quit fluid table selection confirnm
[ EEC 1 | B S A | L =412 1 [ EHTER 1

By using the [{1 ] — keys switch to the next selection mode.
= The selected mode is highlighted red.

Measure-type:
Select the measure-type (single, continuous, cyclic) by using the [ « — ] — keys. The
selected measure-type appears white.

Report format:
It is possible to display the measurements according to ISO 4406:99 or NAS 1638 or SAE

AS 4059. Select the classification format with the [«— — ]- keys. (The selection appears
white.)

Operating mode:
Select the operating mode (suction or pressure mode) using the [ « — ] - keys. The selected

operating mode appears white. When starting the measurements in suction
mode, than press additional the [VENT] — key at the beginning of the measurements in
the next measuring menu.

Test fluid:

For the additional display of the existing theoretical ppm water content during the
measurements, the type of oil to be measured must be selected.

If no test fluid is selected then the measurements will only display the water saturation in %
and not the corresponding PPM.

The selection of the system fluid from the fluid index is performed by using the [F1] — key.

internornen — electronics
Fluid 3election
{loading of the saturation characteristic}

fluid tupe: nanufactor: trade nane:
1 CL 460 mobil Vacuoline
2 CLP 220 shell Onala 220
3 CLFP 320 Castrol Optigear Sun X 320
a CLFP 220 Exxon Mobilgear THC XMP 320
] CLP 460 Castrol Optigear Sun X 460
& H &8 Shell Uitrea &8
7 HFD 68 Ouaker Chenicals B.UVluintolubric 888-68
a8 engine lubr. oil shell Zhell morlina 100
o engine lubr. oil shell Zhell morlina 150
10 H 150 Ehell Uitrea M
11 HEES 46 Fuchs Flantohyd 46 3
12 HEEE 46 Esso Uniuvis 46
13 HEES 46 Condat Lubrifiants Condat D46
14 HEES 46 Castrol Anvol SHH 46
L EEC 1 L +t+ 1 L EHTER 1

14



Select the fluid using the [ T ] — keys (selection is highlighted red) and confirm with
[ENTER].

= After selecting a fluid the screen will automatically change to the previous menu.
= The selected fluid is indicated in the display.

internormnen — electronics
setup - nenu:

contamnination classes determination

namne: neasuring-point

test

up to 20 characters

mneasure—type:

report fornat:

according to
iSoadoeionf |

suction nmode

test fluid: HLP 22 7 Tellus 22

tiuia raple |selection| confirm
[ «41t3> 1 [ ENTER 1

After entering all the necessary measurement parameters, confirm with [ENTER] and this will
take you to the next menu.

2.5.3.1.1. Measure-type: On-line single

e This mode is to accomplish a single measurement.

e Three measurements are done one after another; the average value of the three
measurements are shown on the display.

e The procedure as described in detail below is performed in any selected operation mode
(suction or pressure operation) and classification type (ISO 4406:99, NAS 1638, SAE AS
4059). (Example: “suction mode” and “ISO 4406:99”).

internormen — electronics

contamination classes determination
nmode! suction / single ~ 130 4406

cC
20 e Start the measurements
with [ENTER].
10
0]

I T TP > 6 MPn, > 14pPnm

nunber of particles
>4 >6 MM *0Opm *14pm *21pm 37 PR

start
[ ENTER 1

15



contamination classes determination
nmode! suction / single ~ 130 4406

=0

Flushing in operationt?t

> 6 Pnes ‘

>4 e, > 14pm .,

nunber of particles
>4 pPn >6 MR *10Opm *14pn 21k >37PNn

——internornen - electronics————

start
[ ENTER 1

electronics

internornen —

An automatic flushing starts
before the first
measurement is displayed.

The first measurement

starts after 12 flushing
cycles.

The operating mode

¥ 14pPm .

I T T > 6 M

nunber of particles
> >6 PR 210MK 214 221k 237HPNR
25070 3535 455 105 2 n}

48 .3 at 531.0TC

cal. ppni 229

water saturation:
test fluid: HLP 22 ~ Tellus 22

start
[ ENTER 1

—internornen - electronics

contamnination classes determination
mode: suction / single ~ IS0 4406

¥ 14pn .,

> 4 P“(r_-)w

> 6 PN,

nunber of particles
>3 M >6Pn *10Mn *14pPm 221k |*37HPn
55110 5595 715 165 o 1

water saturation: 48.3X at 531.0°C

cal. ppm: 229

test fluid: HLP 22 ~ Tellus 22

print Saue start
L F2 1 L F1 1 [ EHTER 1

selected in the preceding
menu, the classification
type and the measuring
mode are shown in the
headline.

Both the water saturation
and the temperature are
shown with each
measurement. When a fluid
type is selected then the
ppm water content is also
displayed.

Three measurements are
done one after another; the
average value of the three
measurements is shown on
the display

After the average of the
three measurements is
displayed, they can be
printed by using [F2]

and/ or saved by using [F1].

16



internormen — electronics———
contamination classes determination The averag.e of
mode: suction / single » IS0 4406 the measurements will not
e be automatically saved. It is
only possible to save with
20 ¢ [F1]!
07572 pneo, » 6 PR F 1dPmo
>apn }5:: “he}r1uup':q 231:1::: ;Ezipn 337 P * New start with [ENTER].
55110 5555 715 165 5 i
water saturation: 48,3 at 31.0°C o With [ESC] back to the
test fluid: HLP 22 ~ Tellus 22 cal. ppn: 229 . .
previous menu ,Setup:
m print - contamination classes
ERIREN EEENETIN determination®.

To assure constant mode of operation of the unit and the accuracy of measurement
results, it is recommended to perform a flushing of the CCS 4 with cleaned mineral oil
(filtrated H22) for several minutes after finishing the measurements.

2.5.3.1.2. Measure-type: On-line continuous
e This mode is to accomplish the continuous measurements.

o After the second measurement a trend of the results will be shown on the display.
MM While measuring it is not possible to print.

e The following details describe the operational sequence that takes place in each selected
operating mode (pressure or suction mode) and the kind of classification (ISO 4406:99,
NAS 1638, SAE AS 4059). (Example: ,Suction mode “and ,ISO 4406:99 “)

internormen — electronics

contamnination classes determination
mode! suction / continuous ~ IS0 4406

e New start with [ENTER].
= All existing saved
measurements were deleted
nunber of particles: in the file continuous register
>Apm 36Pm | >10pm >14pm P21pn 237 pn before it will start a new

continuous measurement.

N
cont inue new start
L F1 1 [ EHTER 1

17



internornen —

rmode

ATTENTIONT® The
the file

data
"cont inuous™

in case of new startt

nunber
> >6 P

electronics

contamnination classes determination
suction / continuous ~ IS0 4406

recorded in
are deleted

of particles:
*10Pn (>14pPm 221 Pn |*37 Pm

cont inue
L F1 1

new start
[ EHTER 1

internornen —

node ! pressure A

Flushing

nunber
>4 m 6 P

water saturation:

test fluid: * / no selected fluid

cont inuous

electronics

contamnination classes determination

IS0 4406

in operationt

of particles:
*10Pn 14 |>21Pn |*37 Pl

48X at 31°C ~ 124°F

cal. pRni*

contamination classes determination

mode! suction

A continuous < IE0 4406

nunber

>4 m 6 P
1000000 100000 10000

contanination classes!:

water saturation:
test fluid: HLP 22 ~ Tellus 22
date of start: 25. 02. 2010 10:54

nunbers of measuremnents!:

of particles:
*10Pn 14 |>21Pn |*37 Pl
1000

100

-~ -
4.3 at 51.0°%C

cal. ppn: 229

100

cont inuea
L F1 1

print

L F2 1

new start
[ ENTER 1

Start with [F1] will create a
continuation of the
measurements in the file
system.

=New measurements are
saved after the existing data
files in the data system.

An automatic flushing starts
before the first measurement
is displayed.

The first measurement
starts after 12 flushing
cycles.

The operating mode selected
in the preceding menu, the
classification type, and the
measuring mode are shown
in the headline.

Both the water saturation and
the temperature are shown
ith each measurement.
When a fluid type is also
selected, then the ppm water
content is also displayed.
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internormen — electronics
contamnination classes determination
mode! suction / continuous ~ IS0 4406

[HH
22

20
15
10

5 e The numbers of each

o <« Mmeasurement and the date of
1 2 -
start is displayed.

——CC> APP(C) mmCC> 6PM(C) waCC> 14PR(C) measure—no.
nunber of particles:

>3 Pm >6 Pm *10Pn (>14pPm 221 Pn |*37 Pm
1000000 100000 10000 1000 100 100
contanination classes!: Ll L
water catin-—Ei——- o ST S A
> oo Tluid: HLP 22 ~ Tellus 22 cal. pphi ol™
date of start: 25. 02. 2010 10:54

numbers of measurerments!

internormen — electronics
contamnination classes determination
mode! suction / continuous ~ IS0 4406
cC
25 e The measurements are
ig continued until they get
10 stopped with [ESC].
o
o - ! e The interruption takes place
=CC? 2UN(C) mmCC? 6MM(C) m=CC> LEHM(C) measure—no. after the end Of the CUI’rent
number of particles: measurement.
> P >G5 P *10Pn 14 |>21Pn |*37 Pl . .
1000000 100000 10000 1000 100 100 = Visible by the change from
contanination classes: ’ ’ black to highlighted white of
- - = - - (1] . .
e e o i i the function display.
date of start: 25. 02. 2010 10:54 numbers of measurements!: 3 /
print cont inue new start
L FZ2 1 L F1 1 [L ENTER

e Once the unit has finish last measurement and the function keys are highlighted white,
then the user can chose to print the results by using the [F2] key.

e The continuation of the measurements takes place with [F1]. The new measurements
are added to the existing data at the data storage. (see chapter 2.5.3.3)

e With [ENTER] a new start is made. The data storage of the measuring type
»continuous“ is completely deleted and afterwards new measurements are
written!! (see chapter 2.5.3.3)

e With the [ESC] key back to the previous menu ,Setup: contamination classes
determination®.

e Furthermore the measurements are continuously shown by the RS232 — interface during
the measurement procedure and can be displayed and read by a communication
software like MS HyperTerminal or the provided Data Manager Software (under
Terminal) (see chapter 2.5.3.4.2.1)

To assure constant mode of operation of the unit and the accuracy of measurement
results it is recommendable to perform a flushing of the CCS 4 with cleaned mineral
oil (filtrated H22) for some minutes after finishing the measurements.
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2.5.3.1.3. Measure-type: On-line cyclic

This mode is to accomplish the cyclic measurements.

The procedure as described in detail below is performed in any selected operation mode
(suction or pressure operation) and classification type (ISO 4406:99, NAS 1638, SAE AS

4059). (Example: “suction mode” and “ISO 4406:99").

internormen — electronics

cyclic measurenent
IE0 4406

setup — nenue:

format according to

cycle period [in hl:

cycle nunber:

automatic storage:

automatic print out:

selection
[ 413 1

confirm
[ EHTER 1

Cycle periode in h

Selection of the parameter for
the cyclic measuring.

Select the desired position
with then [ T4 ] - keys.
(The selected position is
highlighted red.)

Change the value of the red
highlighted postion by using
the [« — ] —keys. The
possible values are
predetermined.

The time between one measurement and the next one can be selected between 0,5 hours to
24 hours in half hour steps.

Cycle number
The total number of measurements can be chosen two-steps wise from 2 to 100.

Automatic storage

Optionally every cyclic measurement can be saved automatically by setting the automatic
storage to “ON”.

Automatic print out

When chosen automatic print out: “ON”, then every average value is saved after the
measuring cycle.

internormen — electronics

cyclic measurement
IE0 4406

setup — menue:
format according to

cycle period [in hl:
cycle nunber:

autonatic storage:

autonatic print out:

selection
[ <412 1

confirnm
[ EHNTER 1

Confirm the parameter selection with [ ENTER ].
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——internormen - electronics

contamination classes determination

node: suction # cyclic ~ IE0 4406
cC
20
10
o) > 4 Pnoes > 6 Pro > 14pPnm
numnber of particles
>4 P >6HMn *10Mm *14Pm (221 Pk 237 HNR

48 at 51°*C ~ 124°F

cal. ppni 229

water saturation:

test fluid: HLP 22 / Tellus 22

start
[ ENTER 1

internormen — electronics

contamination classes determination

node: suction # cyclic ~ IE0 4406
cC
20
10 Flushing in operation
2 > 4 p“(n)l > B J-'“(c)l > 14pnm
number of particles
>4 pPm >6 M *10pn *14pm *21pPn 37PN

48 at S1°C ~ 124°F

cal. ppn: 229

water saturation:

test fluid: HLP 22 / Tellus 22

start
[L ENTER 1

internormen — electronics

contamination classes determination
suction / cyclic / IS0 4406

rnode :

cC

20 -

10

£z ¥y 14pnm ..,

nunber of particles
>6 *10pn *14pm *21pKm 237 Pn
37008 2700 3270 37 37

> 4 P“(r_-)w > 6 PN

>4
37?0007

water saturation:
test fluid: HLP 22 / Tellus 22

48 .3 at 51.0°C

cal. ppm: 229

start
[ EHTER 1

Start the cyclic
measurement with
[ ENTER].

An automatic flushing starts
before the first
measurement is displayed.

The first measurement
starts after 12 flushing
cycles.

The operating mode
selected in the preceding
menu, the classification
type and the measuring
mode are shown in the
headline.

Both the water saturation
and the temperature are
shown with each
measurement. When a fluid
type is also selected, then
the ppm water content is
also displayed.
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internormen — electronics

contamination classes determination
mode: suction / cyclic / IS0 4406

cC

%k

20|

e

DEE

¥ 14pm .,

of particles
*10pn >14pn »*21pPK 237HNR
1800 180 18 18

48 at 31°C ~ 124°F

cal. ppn: 229

> 4 j-ll"l(.:)w > 6 P“(c)w

nunber
e
18008

>4
120007

water saturation:

test fluid: HLP 22 ~/ Tellus 22

start
[ EHTER 1

internormen — electronics

contamination classes determination
node: suction # cyclic ~ IE0 4406

IO 15
I HE T
o1 : 02

actual time
next run
cycle nunber

b33

10 3
Il ?
o > 6 Pn > 14PM o

nunber
e Mn

of particles
*10Mnm *14pPm (221K 237 Hn
1000 100 100

48X at 31°C ~ 124°F

cal. ppmn: 229

>qpm
1000007 100008 10000

water saturation:

test fluid: HLP 22 / Tellus 22

start
[ EHNTER 1

Three measurements are
done.

The number of
measurements is displayed

The last indicated result
complies with the average
value of the three
previous measurements.

Between two cycles a
notice shows the actual
time, the time of the next
run and the number of done
cycles.

When all cyclic
measurements are done,
there is a headline on the
notice that says
“measurement finished”.

New measurement start
with [ENTER]

or

back to the previous menu
~Setup: contamination
classes determination” with
[ESC].

With the [ESC] key it will take you back to the previous menu ,Setup: contamination

classes determination®.

To assure constant mode of operation of the unit and the accuracy of measurement
results it is recommendable to perform a flushing of the OCM 01 with cleaned mineral
oil (filtrated H22) for some minutes after finishing the measurements.

2.5.3.2.

Off-line Particle Counting

For the Off-line measuring in the appropriate operating mode (depending upon the

hydraulic connection, see chapter 2.3)

o Measuring of bottle samples in combination with the Bottle Sampling System BSS

2.
o Accomplishment of single measurements.
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internormen — electronics

CcCCEs 4

contamination control suysten
deno—wversion: 01.0

on—line particle counting

.

saelection confirm
L 4+t 1 [ EMNTER 1

internormen — electronics

Bottle Eanmpling

sample name: nonamne

operation node: pressure mnode
dilution factor: 1

presentation mode!current single wvalue

Kl:2* 4PM K2:2* 6MM
K3:x10MM. Kd: *14Pmc.

Ka:*21 MM Ké: >3V Phc

$2H ha0; NN SRS<i
IZ0 4406 HAE 1638
ggee; -
2AE AX 4059

water saturation: 32 = temperature: 51 °C 7 32
test fluid: * / no selected f id

internormen — electronics

Bottle Zampling

sample namne!: nonamnes

operation node: pressure mnode
dilution factor: 1

presentation mode!current single wvalue

Kl:>» d4Pnc K2: 6Mre
K3:210MH. Kd: >14PrMc.

K321 MM K >3V Phc

$9H%ha0s NN 56
IZ0 4406 HA:Z 1638

§re=; I

Select the desired function with the
[¥1] - keys. (highlighted red)
Confirm the selection with [ENTER]

After the measurement are

displayed:

- the determined
contamination classes
according to 1ISO
4406:99, NAS 1638 and
SAE AS 4059,

- the temperature,

- the water saturation.

If the fluid type is chosen, the

water content in ppm is
additionally displayed.

Select the fluid type with
[T].
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internormen - electronics

Fluid Eelection
{loading of the saturation characteristic)

fluid type: manufactor: trade nama:

1 CL 460 rnobil Vacuoline

2 CLP 220 shell Onala 220

3 CLP 320 Castrol Optigear Syn X 320

a CLP 320 Exxon Mobilgear SHC XMP 320
5 CLP 460 Castrol Optigear Syn X 460

6 H 68 Shell UVitrea 68

s engine lubr. oil shell Shell norlina 100

8 engine lubr. oil shell fhell morlina 150

- H 150 fhell Uitrea M

10 HEES 4é Fuchs Plantohyd 46 S

11 HEES 46 Esso Univis 46

12 HEES 46 Condat Lubrifiants Condat D46

13 HEES 46 Castrol Anvol SHH 46

Tellus 22

14 HLFP 22

Ehell

confirm
[ EHTER 1

selection
L 4+t 1

internormen — electronics

Bottle Zampling

sanple name!: nonamnes

operation node: pressure node
dilution factor: 1

presentation nmode:current single wvalue

Kl:*» d4PMc. KE2:» 6Ph.
K3:*10MM K4:>14pPnc.,
K3:*21 Prc. K& >37 P

Code: 2
IZ0 4406

[
Code:

£AE A% 4059

water saturation: 32 = tenperature: 51 °C ~ 32
test fluid! HLP 22 ~/ Tellus 22

internornen — electronics

Bottle Sampling

setup nmenue:

sanmple nane:
{up to 13 characters?

pressure mnode §lE |

operation node:

dilution factor: [+ t1
confirm: [enter] lquit: [ESC] |
[tenperature:si.o 12 uater saturation: oI

Sample name:
If no identification is entered, “noname” is automatically used.

L]

Delete the existing identification name with [ DEL ] and enter the new sample name by

using the key pad. (see chapter 2.5.2)
The maximum capacity is 15 characters.

Select the fluid using the
[ ™ ] - keys (selection is
highlighted red) and
confirm with [ENTER].

= Automatically changes to
the previous menu.

The selected fluid is being
indicated at the display.

Change to the menu ,name/
dilution® with [ 1 ] key.

Enter the sample name, the
dilution factor and the
operating mode by using the
[« —] and the [{1].
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MAlgR Always use the same sample name for the same measuring point, so that the

stored data can be systematized within the data file system. Every event automatically
gets a new index in the data file system, also the current date and time of the current
measurement is stored. Measurements are displayed depending on the date.

Operation mode:

Depending on the hydraulic connection, select the operation mode (pressure mode or

suction mode) with the [ > « ] — keys.

Dilution factor:

The factor 1 is used automatically. This means, that the original sample is measured

without a dilution.

For measuring diluted oil samples changing of the factor stepwise with the [ T{ ] — keys.

Mixing proportion

I Volume

dilution df';léilgrn oi\l/zlaltjr?;e fiItrate;d mineral
oil H22
----------- 1 200 ml
1:1 2 100 ml 100 ml
1:2 3 70 ml 140 ml
1:3 4 50 ml 150 ml
1:4 5 40 ml 160 ml
1:5 6 30 mi 150 ml
1:9 10 20 ml 180 ml

internormen — electronics

Bottle Zampling

samnple nane:

dilution factor: HBER

confirn: [enterl

setup nenue:

{up to 153 characters?

operation node: EMSSCELENTEECEICS ]

L+ +1

Deletion of the inputs by using [ ESC ].

Confirmation of the changed inputs by using [ ENTER ].
= Automatically changes to the previous menu.
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internormen — electronics

Bottle E2anmpling

sanple nane! nonamne
operation node: pressure node
dilution factor: 1

presentation mode:current single wvalue

Kil:> 4pn, EZd:» 6Un,
K3:>10Mn, Ed:>14pnm..,
K3:>21Pr., K& >37 .,
e —— T

HAS 1638

132 % tenperature: 51 °C / 32 °F
HLP 22 / Tellus 2

internormen — electronics
Bottle Eanmpling

samnple nane: test
operation node: suction node
dilution factor: 1
presentation mode!current single wvalue

in operation?t

Systen Flushing

nunber of flushing cycles!:

IS0 4406
Code:
fAE As 4059

internormen — electronics
Bottle Z2ampling

sanmple nane: noname
operation node: pressure node
dilution factor: 1
presentation mode:current single wvalue

Kil:> d4prc. KZ:> 6.

K3:>10PM. K4: 14,
K5 221 U, KG: >3 P,

C8H=hans NN RREic.. NN
IS0 4406 HAS 1638

start counting:

L ESC 1

Start to flush with [ 2 ].

Make approximately 3 — 4
flushing cycles.

At the beginning of the
flushing the number of
finished flushing cycles are

— displayed.

Stop the flushing with [ 5].

Start counting with [ 3 ].

One measurement is
accomplished.
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internormen — electronics

Bottle Z2anmnpling

samp le nane: test
operation node: suction mnode

dilution factor: 1
presentation mode:current single wvalue

Kl:>» d4pm,, 1000300 BK?:> Gpm., 100100
K3:>10pm.., 10400 BNK4A: >14dpm., 1100

K5:3>21Pn.., 10 MK : >3 7., 1
A 147 8/ 4

Code ;
HAY 1638

6
Codeic 4059
[namesailution: [ L 1 [averase |

11
start flushing! L 2 1 L 4 1
3 1

start counting: L

Sauve L F1 1 print L F2 1

internormen — electronics

Bottle E2anpling

sanmple nane: test

operation mode: suction mnode
dilution factor!: 1

presentation mode!current average [2]1

Kl:> 4pm,, 1000300 Q@Kkz:>» 6Gun,, 100100
K3: > 10Pre; 10400 BNK4a: >1apm.., 1100
KS:»21Pn.., 10 BKE: >3 7 P 1

FeH ka0, EYEIWRMN (R€€iqqp YD
égge44nﬁ 24,211l PEREN 15 8/ 4
Ooe .

SAE AS 4059

L sie s azacr |
namesdilution: L
start flushing:

internormen — electronics

Bottle Z2anpling

sanple namne: test

operation node: suction mnode
dilution factor: 1

presentation mode:current average [11]

€88%ha06 Ga8i6ss
codes L0590

namne dilution: L ]
start flushing: L 1
1

start counting: L

e After the completion, the
measurement can be
saved by using [ F1],
print by using [ F2 ],

or

averaged by using [ 4].
(Select the measurement for
the averaging)

LMY |f the measurement is

aved with [F1], this

/fneasurement can’t be use for
the averaging.

e Select the measurement for
the averaging with [ 4 ].

= The current average and
the actual average
measurements are
displayed.

Sauve L F1 1 print L F2 1

e The displayed average can be
print with [ F2 ],
save with [ F1].

W® The saved average results are marked with an “M” in the file system and

the number of averaged measurements is
(see chapter 2.5.3.3.4)

showing by an index.

o Afterwards it is possible to measure once more by using [ 3 ] and select the

measurement for the averaging by using [ 4 ].
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LMY pay attention

e to select similar measurement data to create the average value!
e that there is sufficient volume in the bottle before starting the
measurement — avoid any air access!

e Back to the main menu with [ ESC ].

To assure constant mode of operation of the unit and the accuracy of measurement
results it is recommendable to perform a flushing of the CCS 4 with cleaned mineral
oil (filtrated H22) for some minutes after finishing the measurements.

2.5.3.3. File system

internormnen — electronics

CcCs 3

contanination control systen
demo—wvarsion: 01.0

e Using this menu point the stored
on—line particle counting measuremen_t data can be
off-line particle counting accessed, printed and deleted.
file systen

data transfer
data file delete

selection confirnm
L 41 1 [ EHTER 1

e The measurements in the permanent data storage persist until they are deleted manually
or the maximum quantity of the storage data is exceeded.

o Max. 100 measurements of each measure-type can be saved in the data storage.
Thereafter, at each subsequent measurement, the data that is on the first place in
the data strorage is being deleted and overwritten by new data.
= First out - Last in.

o You may delete a single measurement with the [F1] key in the “File System®.

o You may delete the complete data set from the measured data storage in the
mode “data file delete” and this removal of data is irreversible (see chapter 0)!

e The stored measurements can be forwarded to an external computer using the RS232 —
interface and administrated by the provided Data Manager software and transferred to
MS EXCEL. (see chapter 2.5.3.4.1).

o And/ or transferred, as a TXT — file using the USB — interface to USB — stick
(memory capacity:<2 GB, FAT:16) (see chapter 2.5.3.4.2)

e The procedure as described in detail on the next page is always the same with all
measuring modes (single, continuous, cyclic, bottle sampling).

For illustration purposes the procedure is shown in one measuring mode only.
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internormen — electronics

File System

data nmnanagenent and recording

on—line single

on—line continuous
on—line cuyclic

off-line bottle sampling

selection confirnm
L 41 1 [ EHTER 1

internormen — electronics
File Eysten

node!on—-l1line—cont inuous measurenent

L

nanesmeasur ing—point: date tine
2 nonamne S02 02.03.20101:%
: nonamne <S03 02.03.2010w:0
4 nonamnea S04 02.03.20101:
* nonamne <03 02.03.2010+%%
¢ nonamne SO06 02.03.20101:%
7 nonane S07 02.03.20101:0
 nonamne 08 02.03.2010%®
? nonane S09 02.03.2010%%
quit selection delete’ OREen
L EEC 1 I o | I | o A | [ EMTER 1

internormnen — electronics

File Eysten

node!on—-l1line—cont inuous measurenent

nanaesmeasur ing—point: date time
I nonane SO01L O2.03. 2010w
2 nonamne 02 02.03. 201050
? nonamne <03 02.03. 20100
4 nonane S04 02

03. 2010 %%
03 . 2010 %%

° nonans 03 02

¢ nonane SO06 0Z.03.201041%%
7 nonane SO7 0OZ.03. 2010
? nonane SO08 02.03.2010%
? nonane SO09 0Z.03.20101%

selection delete Open
C411 L F1 1 [ EHTER 1 p

Select the measuring type
with ther [ T ] — keys and
confirm with [ENTER].

= The selected menu point is
highlighted red.

The saved files will be
indicated according date and
time.

The saved measurements
can be selected with the

[N ]-keys

and/ or

deleted from the data storage
with [F1]. (Irreversible!)

Select the saved
measurement with [ T ] and
open the data set with
[ENTER].
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internormen — electronics

File Systen
mnode!on—-line—continuous Pmeasurenent

e Select the report format by
report format: ugngthe[T¢]-—key&

(highlighted rec)
[T T I—

R a—
N O—

= the selected data
displayed.

selection confirm
L 41 1 [ EHTER 1

internormen — electronics

File Systen
mode: continuous / IS0 4406:99 . Display of the measuring
data, the sample name, the
date/ time, the temperature
and the water saturation.

. .
BE i The water content in ppm is
e 6 Pne ¥ o ldbng additionally displayed when a
particles per 1 nl

fluid type is chosen.

" nonanes03 ™
water saturation: 484
oil tenmp.: 31°Crs 124°F

dpnich:
[ TTL T o e
10wy :
14pnicd):
21Pnic):
3THn{cC):

print graphic
L F2 1 L F1 1

cal. ppn: 229
fluid: HLP 22
25.02.2010 15:49

internormnen — electronics

File Eysten
node: continuous /~ IE0 4406:99

¢ Print the measurement file

with [F2].
>4 Pne 2 6 B > 1APne e Graphical presentation of the

P measurement results with

GHMlc): . [Fl}
10w cy
14pmicy:

21Pnic):
ITHR{C):
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internormen — electronics

Contanmination Classes Trend
mode! continuous ASIE0 4406

cC
25
Z0 e Graphical presentation of the
measurement results.
15
10 _
e Back to the previous menu
5 with [ESC].
o
1 4 8 1z 16
measure—no.
—CcCc > dPrm
—CcCc > 14pm

internormen — electronics

File ZIysten
node!: continuous ~ IS0 4406:99

= i e Back to the previous menu
4 Pl B MM > l14apm .., th[ESCl
particles per 1 nl

dpnich:
[ TTL T o e
10wy :
14pnicd):
21Pnic):
3THn{cC):

print graphic
L F2 1 L F1 1

2.5.3.3.4. Display of the average (Off-line mode)

internormen - electronics

File Systen

data management and recording

e Select the ,off-line bottle
sampling® by using the

on—line single _ .
T Ars (e AT [ ™ ] - keys and confirm with

on—-line cuyclic [ENTERL

off-1line bottle sanpling

selection confirm
L +t 1 [ EHTER 1




2.5.3.4.

internormen — electronics
File Systen

mode: off-line - bottle sampling

nanesmeasuring-point: date tine
Zm #0 00.00. 2000 %
®om <0 00.00. 2000 °:°°
i <0 00.00. 2000 °:°°
5 om <0 00.00. 2000 %°°
¢ m #0 00.00. 2000 %
Tom <0 00.00. 2000 °:°°
2 m <0 00.00. 2000 °:°°
B - 00. 2000 o
A ) v

C+t1 L F1 18 [ ENTER 1

internormnen - electronics

File Systen
mode:bottle sanpling SSAE AS 4059

000 “sapm., ¥6 MMl 4P 221 P, *38 P,

particles per 100 nmnl
dpmicy: 10003000
(Y LU T 1001000
10 {c): 104000
14pni{c): 11000
21pni{c): 100
38pnich: i0

- - test(M 2>/701 "
E [pz-:]ént] g'-aph IE ‘uate, satu'atlgg lzg%F

The saved average value is
displayed with “M” and the
quantity of the
measurements with “2”.

As per this example the
average value had been
created and saved from 2
measurements.

The selection of the saved
average confirm with
[ENTER].

The average of both

measurements will be
displayed through the
selected classification.

e With the [ESC] key it will take you back to the previous menu.

Data transfer

In this mode the saved measurement results from the CCS 4 can be transferred to an
external computer. The data can be transferred using the RS232 - interface and the provided
RS232 - interface cable and can be displayed and administrated using the data manager

software or other evaluation software.

During the measurement the current measurement data are available and presentable by
using the data manager software or terminal software like MS HyperTerminal.
A transfer of the storage data can be done using a USB-stick. The data transferred in this

way are transferred as TXT — Files.
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2.5.3.4.1. Transfer of the saved data by RS232

¢ Transfer of stored measurement data by the RS232 - interface using the data manager

software.

(1) Connect the CCS 4 with the external computer

e Connect the CCS 4 with the external computer using the
RS232 — interface cable.

b
e QS?"? ' ‘

(2) Start the data manager software on the external computer.

E windows-Katalog WSTHMO! Data Manager ’ e Access the installed data
B2 Adobe Reader 9 manager software at the
e Blustooth-Umgebung external computer.
i _CC54 Dats Manager (One-time installation of the
'E Prograrmrne
data manager chapter 2.8.1.))
CCS 4 e Select the COM - port at the main menu of the data
manager.
MM pay attention that the selected COM —

COM - Part
% comi

Baud - Rate port is consistent with the COM — port indication of
) 9600 the computer. (see in Windows at the device
’7 manager in data links “COM and LPT1”)
Tert

MNata Manaaoer

(3) Checking the connection or data transfer for processing the data

a) Checking the connection between the CCS 4 and the external computer by using the

button “Terminal” at the main menu of the data manager software.

b)
=10
, internormen ¥
CCS 4 - Termlnal Bl clectronics
EH9ccs4 pata Manager S [im] 5 |
internormen® | ™ r
CCS 4 Wl clectronics
COM - Part Bﬁud -Rate
% comt = sean
Data Manager I ‘ Terminal ! , Exit l
Open ,Terminal®.
]
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Oder

¢) Chose ,Data Manager* for the data transfer.

=i
CCS 4 internormen ¥
Bl clectronics
COM - Pork Baud - Rate
L comy = ’:] 9600
,—\‘
Data Manager > Terminal Exit
aSS———

T —— == * Clicking the button "Data
CCS 4 - Data Manager internormen * Manager" allows the data
s e e transfer and the
X -l : e processing of the

Partcle Courtng 150 4906:90 | NAS 1438 | SAEASA0S | OF Condton transmitted Values.
e = = — —

(4) Start of the data transfer at the CCS 4

internornen — electronics

CcCCs 4

contamination control suysten
deno—version: 01.0

e  Withthe [{T]-keys select in
the main menu of the CCS 4
on—line particle counting the mode “data manager” and

confirm with [ENTER].
:

selection confirnm
I R | [ EMTER 1




internormen — electronics

data transfer directory

transfer of measured wvalues wvwia RE232

transfer of stored data via RE232
transfer of stored text files wia USB

e  With the [{T ] - keys switch to
the menu for data transfer of
the saved values by using the
RS232-interface and confirm
with [ENTER].

salection confirnm
L 41 1 [ EMTER 1

internormen — electronics

transfer of stored data wia RE23Z2

data: single measurenent
data: continuous neasurenent

data: cycle measurenent

data: hbottle sampling

e Select the measuring type by
using the [ 4T ] —keys.
(Selection is highlighted red.)

e Start the data transfer at the
CCS 4 by using [F1] .

= Measuring data of the
chosen mode are transferred.

e Stop the data transfer at the
CCS 4 with [F2] .

selection start
L 4+t 1 L F1 1

(5) Display of the transferred data in the data manager

e Ubertragene Daten werden je nach Auswahl u

nter Punkt (3) in ,Terminal® oder in

,Data Manager“ des Datenmangerprogramms angezeigt.

a) Terminal
i3]

. internormen ¥
CCS 4 - Terminal Bl clectronics

Read

data; 18;test cos4 nni4003;0, 8326, 854 2.9 05 5028 []
data; 19;test cos4 nr400%;0, FEEZ BuD; A Ll 4824,
data; 20;test cos4 nni4003;0, 866.6, 813 4.2 1.3 4959,
data; 21test ccs4 nr 6586 Tl 5.5 1.2 3982
data; 22;test cos4 4 660.0; 715 5.2 1.7 395.2,
data; 23;test cos4 nni4003;0, 6337 68.0; 3.2 L4 3729,
data; 24;test cosd 40030, 6127 641;  35; L5 3701
data; 25;test cos4 nni4003;0, 5447 63.5 5.1 03 3291
dlata 26;test cos4 nr400%;0) S67.0; 557 3.5 L6 526.5;
data; 27;test cos4 nri4003;0; 530.3; 54.9; 2.7} 0.8 314.0;
clata; 26 test cos4 nni4003;0) 4919 5LO; 1.9 0.6 2954
data; 29;test cos4 nri4003;0 657.9; 54.0; 4.1 1.8} 353.6;
dlata; 30;test cos4 nri4003; 3 528 3.6 07 2841
ka; 31 jtest cosd o 515 56 L.8; 306.7;
i 3% 30 05 2719
4382 dbg; 2.9 L0; 2568

; 1000.0; 100.0; 10.0; L0.0; 99990.0; S990.0; 5L
; 1000.0; 100.0; 10.0;  L0.0; 99990.0; 9990.0; 5L
; 1000.0;  100.0;  10.0;  L0.0; $9990.0; 9990.0; 5L
0 1000.0; 100.0; 10.0;  10.0; 99990.0; 9990.0; 51,
J0; 1000.0; 100.0;  10.0;  10.0; $9990.0; 9990.0; 51,
; 1000.0; 100.0; 10.0; L0.0; 99990.0; S990.0; 5L
; 1000.0; 100.0; 10.0; L0.0; 99990.0; 9990.0; 5L
1 ; 1000.0; 100.0; 10.0;  L0.0; 99990.0; S990.0; 5L
data; 9jtest cosd nridL ;9656 1395 216 20.0; 196 193 627.5 124,
data; 10;test cos4 nr400%; j 12067, 2463 S6.2; 422 350; 350 8267, 26315
data; 1Ltest cosd ne4003;0,32010,9;30; 9017, 125.1; 17.2; 10.7; 8.9 83 S/R.0; 1125 1829

jtestcosd nnd03;0;3,2010,930; 888.6; 1167 12.1; 7.4 &0; 4.6 S67.0; 1028 18 29;%% |

: = :

@

MeIL] f an empty terminal

window appears, the correct COM-
port has to be selected. After
changing the COM-port the terminal
connection has to be checked
again.

e The inspection can be stopped
with “STOP“ and brought back
to the main menu of the data
manager with “CLOSE*“.

35



b) Data Manager

=I5
- internormen

CCS 4 - Data Manager B aidciciins
Save File as Load File from
ﬁ & 5 =

Partce Counting | 150 4406:99 | NAS 1639 | SAE AS4059 | Ol Conditon |

Measurement| Measurement Fluid Date Tine | Particle Particle Particle Particle Particle | Particle Particle Particle _|

No. Point Type ) | dpen(c) bpm{c) 10pm(c) |14pen(c) | 21pmlc) | 38um(c) | 4,6 nlc) 6,4 pm(c)

START TRANSFER: | GRAPH ‘ | EXCEL ‘ | PRINT... ‘ | CLOSE ‘

e Start of the data transfer by using the button “START TRANSFER*.

o Select the data path and indicate the file name for the measurements which
should be saved. Confirm with “OK”.
Speichern unter 21x|

Speicherm in: IE} [ atenmanager j L] |‘=_°F Ef-

i |0 Installation

Recent

Dateinarne: ITest singldl j OF.
Diateityp: IEES 3 Data Manager [*.cos) j Abbrechen |
F
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e After that the data transfer starts

o The counted particles, ISO 4406:99, NAS 1638, SAE AS 4059, oil condition can

be indicated and processed dependent on the

’ﬂ((s 4 Data Manager

CCS 4 - Data Manager

internormen ¥

gister selection.

W clectronics
Load File from
Ex:\Ga&e, Produkte\CCS m

—— e
@lm«o&m| mtm[s&m@

Measurement| Measurement Fluid Date Time | Particle Particle Particle Particle Particle Particle Particle Particle

No. Point Type 4pmi(c) eun(c) 1m0 | 14uml) |21pm(0) | 38um0) | 46um(0) | 64 pm(c)
1 Test d 22.01.2010 | 14:03 | S511.0 555.5 718 16.5 0.5 0.1 5494.5 544.5

2 Test " 24.01.2010 | 11:21 |SS511.0 555.5 71.5 16.5 0.5 0.1 5494.5 544.5

3 Test . 25.01.2010 | 15:59 |SS511.0 555.5 71.5 16.5 0.5 0.1 5494.5 544.5

4 Test » 25.01.2010 | 17:0S |SS11.0 555.5 715 16.5 0.5 0.1 5494.5 544.5

S Test . 25.01.2010 | 17:11 |5511.0 555.5 71.5 16.5 0.5 0.1 5494.5 544.5

6 Test ® 25.01.2010 | 17:14 |SS511.0 555.5 71.5 16.5 0.5 0.1 5494.5 544.5

35 Test d 25.01.2010 |17:1S |S511.0 S55.5 718 16.5 0.5 0.1 5494.5 544.5

8 Test " 26.01.2010 | 09:37 |S511.0 555.5 71.5 16.5 0.5 0.1 5494.5 544.5

9 noname . 26.01.2010 | 08:01 | 100000.7 10000.8 1000.0 100.0 10.0 10.0 199980.0 19950.0

10 noname » 26.01.2010 | 08:11 | 100000.7 10000.8 1000.0 100.0 10.0 10.0 199980.0 19980.0

11 noname " 26.01.2010 | 08:11 | 100000.7 10000.8 1000.0 100.0 10.0 10.0 399960.0 39960.0

12 noname . 05.03.2010 | 08:08 |S511.0 555.5 71.5 16.5 0.5 0.1 5494.5 544.5

13 noname - 05.03.2010 | 08:09 |SS511.0 555.5 71.5 16.5 0.5 0.1 5494.5 544.5

14 test HLP22 04.03.2010 | 15:17 |S511.0 555.5 71.5 16.5 0.5 0.1 5494.5 544.5

15 test HLP22 04.03.2010 | 1S5:18 |S511.0 555.5 71.5 16.5 0.5 0.1 5494.5 544.5

16 testccsdnri4003 | * 03.03.2010 | 12:44 | 749.4 192.2 15.9 4.6 1.8 1.5 547.3 175.9

A

[om | [ [ee] [

The transferred data can be:

I.  presented graphically,
[I. exported in a MS EXCEL-chart,
lll.  printed as areport.
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For graphic presentation use the button “GRAPH".

Depending on the presentation modes, which have been selected in the data
manager menu, these are presented graphically.

For example:

Selection: particle counting

§§ CCS 4 Data Manager _olx|
Particle Counting
Particle »4um(c) Particle »6um(c)
100000 10000
] 4 °
2 so000-| 2 sono-|
L e Y S R R L T T L e Y S S S T i
3115 16 12 3 4 5 & 7 8 9 104l 12 13 14 15 16
Measurement No,
Particle »10um(c) Particle »14 pmic)
1000 100
2 s00- s 0
L R L T T T S T R
12 3 4 5 6 7 8 3 1011 1213 14 15 16 1 2 3 ¢ 5 & 7 8 9 10 11 1z 3 14 15 16
Mesurement o, Measurement i o
°
Partide >21um(c) Partile >37um{c)
10- 10
£ 5 £ 5
12 3 4 5 65 7 B 9 1011 12 13 14 15 18 1 2 3 4 5 6 7 8 9 1l 12 13 14 15 16
Measurement o, Measurement i o °
Partide >4,6um(c) Fartide >6,4um(c)
400000 40000
= 200000 = z0000-|
L T S T T T T ]
1z 3 4 5 6 7 8 9 1011 12 13 14 15 16
Mezsuremen t Mo,
B ccs 4 pata Manager P [ ]
Counted Particle | Contamination Classes
Counted Particles
10000000
1000000
£ 000-
g
10000
1000
100, g
1 3 4 5 [ 7 s g 10 1 12 13 14 15 16
Measurement I
Partices S-15um [
Particles 15-250m [ Save Format PG i SAVE CLOSE

Particles 25-50um [

8 ccs 4 pata Manager

NAS 1638

Counted Particle | Contamination Classes ‘

Contamination Classes

12
11
10
9
§ 7- \u
é
e 6
5%
8 4
a2
2
14
o
Ly i T i T T T 0 T T
1 H 4 5 [ i 8 g 10 1 12 13 14 15 16
Measurement No.
€C5-15m [
acizry Save Formak PG i SAVE CLOSE

ccassopm [

Display of all counted
particles each channel of
the selected measuring
mode.

The graph can be saved
as PNG- or BMP —file.

Back to the previous
menu by using
,»CLOSE*“.

Diagram of the counted
particles/ 100 ml

Diagram of the
contamination class
according NAS 1638.
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. For export into a MS Excel data sheet use the button “EXCEL"

For further processing the data all standard functions in MS EXCEL are available.

CES 4 Datenmanager Test, singlexlsx - Microsoft Excel

9 Start  Einfugen Seitenlayout Farmein Daten Uberprifen Ansicht  Entwicklertaols Add-Ins

B Farben - D F\» [j L@ = e % 54 Breiter  |Automatisi - L 4In den Vordergrund - |2 Ausrichten -
= =] J d - 18] Gruppi

Sehriftarten = 4] Hone:  |Automatis ~ ||| W] Ansieht ¥ Ansicht || 4 1n den Hintergrund n

Designs Seiten- Orientierung GroBe Druckbereich Umbriiche Hintergrund Drucktitel
- [O]Effekte - rander~ o . o = £ skalierung: 100% % Drucken Drucken | 5iy Auswahlbereich %k Drehen
Designs Seite einrichten || AnFormatanpassen || Tabellenblattoptionen Anordnen
HY- ¢ (505 3B =
| A2 ~ £
A : 5 D E F G H 1 J K L M N o e
1 CCS 4 Data Manager
2
Measurement Measurement Fluid Date Time Particle  Particle  Particle  Particle  Particle  Particle  Particle  Particle
3 |No. Point Type Apm(c) 6um(c) 10pm{c) 14pm{c) 21pm(c) 37um(c)  4,6pmic)  6,9um(c)
4 1 Test * 22.01.2010 14:03 5511 5535 7L5 16,5 035 0,1 5494,5 5445
5 2 Test = 24.01.2010 11:21 5511 555,5 71,5 16,5 0,5 0,1 5494,5 544,5
6 3 Test * 25.01.2010 15:539 5511 5535 7L5 16,5 035 0,1 5494,5 5445
7 4 Test = 25.01.2010 17:05 5511 555,5 71,5 16,5 0,5 0,1 5494,5 544,5
8 5 Test * 25.01.2010 1711 5511 5535 7L5 16,5 035 0,1 5494,5 5445
9 6 Test = 25.01.2010 17:14) 5511 555,5 71,5 16,5 0,5 0,1 5494,5 544,5
10 7 Test * 25.01.2010 1715 5511 5535 7L5 16,5 035 0,1 5494,5 5445
1 3 Test = 26.01.2010 09:37 5511 555,5 71,5 16,5 0,5 0,1 5494,5 544,5
12 9 noname * 26.01.2010 08:01  100000,7 10000,8 1000 100 10 10 193930 19380
13 10 noname = 26.01.2010 08:11  100000,7  10000,% 1000 100 10 10 199980 19980
14 11 noname * 26.01.2010 08:11  100000,7 10000,8 1000 100 10 10 393960 39960
15 12 noname = 05.03.2010 03:08 5511 555,5 71,5 16,5 0,5 0,1 5494,5 544,5
16 13/ noname * 05.03.2010 08:09 5511 5535 7L5 16,5 035 0,1 5494,5 5445
17 14 test HLP22 04.03.2010 15:17 5511 555,5 71,5 16,5 0,5 0,1 5494,5 544,5
18 15|test HLP22 04.03.2010 15:18 5511 5535 7L5 16,5 05 0,1 5494,5 5445
19 16 testces4nr4003 = 03.03.2010 12:44) 749,4 192,2 15,9 46 1,3 1,5 547,3 1759
20
21
22
23
24
= :I
26
27
28
29
30
31
32
33
34
35
W 4+ W] Particle Counting .~ IS0 4406~ NAS 1638 . SAE AS4059 .~ Oil Candition "3 [ I |
Bereit

1. For printing the report use the button “PRINT”
= [a]

Select a printer and the number of copies.

Available Printer

Microsoft ¥PS Document Wricer ] I\[umber of copies
FreePDF 5P ’ .
Adobe POF B e Selection of the
Ydc 1Y HPLIZZ00PCL_TF p rinter
LA =1 [ Print plak '
Yidc 1YOKICSES0N_PCL_TF ¥

CCS 4 Report INTERNORMEN Technology GmbH
Measure- Measure-  Fluid Date Time Particle/100 Particle/100 Particle/100 NAS 1638 NAS 1638  NAS 1638
mentNo.  ment Point Type ml mil ml 5-15 ym 15-25 um  25-50 ym

5-15ym  15-25um  25-50um
1 Tost . 22.01.2010 52800 1600 0 8 6 00
2 Test . 24.01.2010 52800 1600 0 8 6 00
3 Test . 25.01.2010 52800 1600 0 8 6 00
4 Tost . 25.01.2010 52800 1600 0 8 6 00
5 Test . 25.01.2010 52800 1600 0 8 6 00 ° Report
6 Test . 25.01.2010 52800 1600 0 8 6 00 L
7 Test . 25.01.2010 52800 1600 0 8 6 00 prlntlng.
8 Test . 26012010 52800 1600 0 8 6 00
9 noname 26.01.2010 1988000 9000 0 12 8 00
10 noname  * 26.01.2010 1988000 9000 0 12 8 00
11 noname  * 26.01.2010 3986000 9000 0 12 8 00
12 noname 05.03.2010 52800 1600 0 8 6 00
13 noname  * 05.03.2010 52800 1600 0 8 8 00
14 test HLP22 04032010 52800 1600 0 8 6 00
15 tost HLP22  04.03.2010 52800 1600 0 8 6 00

17100 300 0 7 3 00

16 testccs4nri40* 03.03.2010
03



(f) Eor exiting the data manager software use button “CLOSE",

RI=E]
CCS 4 - Data M internormen ¥
g Wl clectronics
Save File as Load File from
% ﬁr‘ 9, %:\Gerate, Produkte\CCS ﬁr‘ LOAD
Particle Counting | 150 4406:99 I MNAS 1638 | SAE AS4059 | Oil Condition I
Measurement| Measurement Fluid Date Time | Particle Particle Particle Particle Particle Particle Particle Particle
Mo, Paint Type 4pmic) Gum{c) 10pm(c) 14pmi{c) 21 pmic) 38 pmi{c) 4,6 pm(c) 6,4 um{c)
1 Test # 22.01.2010 | 14:03 | 5511.0 555.5 71.5 16.5 0.5 0.1 5494.5 544.5
2 Test * 24.01.2010 | 11:21 |S511.0 555.5 71.5 16.5 0.5 0.1 5494.5 S544.5
3 Test * 25.01.2010 | 15:59 | S511.0 555.5 71.5 16.5 0.5 0.1 5494.5 544.5
4 Test * 25.01.2010 |17:05 | S511.0 555.5 71.5 16.5 0.5 0.1 5494.5 544.5
S Test % 25.01.2010 |17:11 |S511.0 555.5 71.5 16.5 0.5 0.1 5494.5 544.5
6 Test #* 25.01.2010 |17:14 | S511.0 555.5 71.5 16.5 0.5 0.1 5494.5 544.5
7 Test * 25.01.2010 | 17:15 | S511.0 555.5 71.5 16.5 0.5 0.1 5494.5 544.5
g Test * 26.01.2010 | 09:37 | S511.0 555.5 71.5 16.5 0.5 0.1 5494.5 544.5
9 noname ¥ 26.01.2010 | 08:01 | 100000.7 10000.8 1000.0 100.0 10.0 10.0 1999380.0 19980.0
10 noname * 26.01.2010 | 08:11 | 100000.7 10000.8 1000.0 100.0 10.0 10.0 199980.0 19980.0
11 noname * 26,01.2010 | 08:11 | 100000.7 10000.8 1000.0 100.0 10.0 10.0 399960.0 39960.0
12 noname * 05.03.2010 | 08:08 | S511.0 555.5 71.5 16.5 0.5 0.1 5494.5 544.5
13 noname * 05.03.2010 | 08:09 | S511.0 555.5 71.5 16.5 0.5 0.1 5494.5 544.5
14 test HLP22 04.03.2010 | 15:17 | S511.0 555.5 71.5 16.5 0.5 0.1 5494.5 544.5
15 test HLP22 04.03.2010 | 15:18 | S511.0 555.5 71.5 16.5 0.5 0.1 5494.5 544.5
16 testccs4nri4003 | * 03.03.2010 | 12:44 | 749.4 192.2 15.9 4.6 1.8 1.5 547.3 175.9
~ @~
START TRANSFER | GRAPH ‘ | EXCEL ‘ | PRINT... ' ‘ CLOSE '
S————

2.5.3.4.2. Data transfer of the saved data as TXT-file via USB

e Transfer of the stored measuring data on USB — stick (memory capacity: < 2 GB, FAT
16).

e Load the main menu and then insert the USB — stick
in the USB-connection port of the CCS 4.

Otherwise the stick has a wrong
initialization. = No data transfer and eventually
crash of the CCS 4 software! If a crash occurs,
restart it by switching the CCS 4 off and on.
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————internormen - electronics

CCs 4

contamnination control systen
demno—version: 01.0

selection confirnm
L 4T 1 [ ENTER 1

internormen - electronics

data transfer directory

transfer of measured wvalues via RE232
transfer of stored data wia RE232
transfer of stored text files wia UEB

selection confirm
L 41 1 [ ENTER 1

internormen — electronics

transfer of stored data to USB-stick

contamination classes codes, water saturation, temperature

file nane:

data: single measurenent

data! continuous neasuremnent

data: cucle measurenent
data! bottle sampling

selection
L 4T 1

At the main menu of the CCS
4 select the menu “data
transfer” with the

[ 4T ]-keys and confirm with
[ENTER].

With the [ T ] — keys switch
to the menu for transferring of
the stored TXT-Files via

USB.

Input a name as
“file name “.

Pay attention: with the file
name the file format (.txt)
has to be indicated, too.
For example: test.txt
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—————internormen —

transfer of stored data to USBE-stick

contamination classes codes, water saturation, temperature

file nane:
test. txt
[ s, txt
single nmeasurenent
cont inuous neasurenent

cycle neasurenent
bottle sampling

data:
data:
data:
data:

electronics——

selection
L 41 1

———internornen —

transfer of stored data to UEB-stick

contamination classes codes, water saturation, temperature

file nane:
test. txt
[ oot |
single nmeasurenent
cont inuous neasurenent

cycle neasurenent
bottle sampling

data:
data:
data:
data:

electronics——

start
L F1 1

selection
L 41 1

Select data which are to be
transferred with the [ 41 ] -
keys.
(The selection is highlighted
red.)

Start the data transfer with
[F1].

e The text file is generated, stored on the USB-stick and can be transferred and

displayed by using the data manager software.

CCS 4 Data Manager

=1z
i [ |
CCS 4 - Data Manager internormen
Bl clectronics

Save File as Load File from

3 ™~ 3 o
Particle Counking | 150 4406:99 | NAS 1638 | SAEAS4059 | Oil Condiion |
Measurement| Measurement Fluid Date Tine | Particle Particle Particle Particle Particle Particle Particle Particle
No. Point Type 4pmic) Bpam{c) 10pm{c) 14pen(c) 21 pmic) 38 pmi(c) 4,6 pnic) 6,9 umlc) ~
e B [
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2.5.3.4.2.1. Datatransfer from the USB - stick to the computer by using

the data manager software

(1) Insert the USB-Stick in the USB — connection port of the computer.

(2) Start the data manager software on the external computer.

Access the installed data manager software at the external computer.
(one-time installation of the data manager software in chapter 2.8)
w Windows-Katalog WSTMOL Daka Manager 4

P8 adobe Reader o
Bluetooth-Umgebung

EBluetooth-Umgebung
@ Ccs4Data
rﬂ Programme

No COM — port selected at the main menu of the data manager.

Chose the button ,,Data Manager* allows the data transfer and the processing of
the transmitted values.

Chose ,Data Analysis®.

CCS4 Data Manager

LG

* x
CCS 4 internormen ®

Wl clectronics Mo COM-Paort
selected!
B{aud - Rate

| temd || x| select COM m

\“-—___-'"

Data Manager

(3) Start the data transfer by using the button [USB].

B8 ccs 4 pata Manager = ] 3
i o
CCS 4 - Data Manager internormen
Wl clectronics
Save File as Load File from
s+ =l 5 =
Particle Counting | 1504406:99 | MAS 1638 | SAE AS4059 | Oil Condition |
Measurement| Measurement Fluid Date Time | Particle Particle Particle Particle Particle Particle Particle Particle j
No. Point Type 4pmic) Bumic) 10pmic) 14pmic) 21 pmic) 38 pmic) 4,6 pmic) 6,4 pmic)

(em ] [e= ] [wd |

CLOSE ‘

(4) Léschung der aktuellen Daten mit ,,OK* bestétigen.
]

The current data in table will be deleted!

Abbrechen |
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(5) Select the data path, chose the TXT —file from the USB-stick and confirm with

20K*.

Geben Sie den Dateipfad an. N
= «@ek

Suchenin: | () USB-Datei

Fm
[£] ocmot kxt

Zuletzt

verwendete D...

([

Desktop

o

Eigene Dateien

Arbeitsplatz

Dateityp:

21x|

Netzwerkumgeb JVEGTETEY

Jcesdm

| 4lle Dateien (7]

H
- |

0K

Abbrechen I
Z.

(6) After that the data transfer starts.

e SO 4406:99, NAS 1638, SAE AS 4059, Oil Condition should be displayed and
processed dependent on the register selection.
The counted particles are not displayed.

Attention:

B8 ccs 4 Data Manager

CCS 4 - Data Manager

Save File as
%

=

Load File from
%

=10l

internormen ¥
Wl electronics

@ Coo

Particle Cou{lso 4406:99 ] MAS 1638 l SAE AS4059 | Oil Condition | ]

Measurement | Measurement | Fluid Date Time: Particlefml Particlefml Particlefml Particlefml | ISO 4406:99 | ISO 4406:99 | ISO 4406:99 | ISO 4406:99
No. Paint Type >4pmic) >6pumic) =>14pmic) >21pm(c) > 4um = 6um = 14pm = 21pm
1 spuelen nr.:208| HLP 22 15.12.2011 | 15:16 20 18 14
2 spuelen nr.:208| HLP 22 15.12.2011 | 15:17 20 18 13
3 spuelen nr.:208| HLP 22 15.12.2011 | 15:17 20 17 13
4 spuelen nr.:208| HLP 22 15.12.2011 | 15:18 19 17 13
S spuelen nr.:208| HLP 22 15.12.2011 | 15:18 19 17 13
6 spuelen nr.:208| HLP 22 15.12.2011 | 15:18 19 17 13
7 spuelen nr.:208| HLP 22 15.12.2011 | 15:19 19 17 12
8 spuelen nr.:208| HLP 22 15.12.2011 | 15:19 19 17 13
9 spuelen nr.:208| HLP 22 15.12.2011 | 15:20 19 17 12
10 spuelen nr.:208| HLP 22 15.12.2011 | 15:20 19 17 12
11 spuelen nr.:208| HLP 22 15.12.2011 | 15:21 19 17 12
12 spuelen nr.:208| HLP 22 15.12.2011 | 15:21 19 17 13
13 spuelen nr.:208| HLP 22 15.12,2011 | 15:21 19 16 12
14 spuelen nr.:208| HLP 22 15.12.2011 | 15:22 19 16 12
15 spuelen nr.:208| HLP 22 15.12.2011 | 15:22 18 16 12
16 spuelen nr.:208| HLP 22 15.12.2011 | 15:23 18 16 12
17 spuelen nr.:208| HLP 22 15.12.2011 | 15:23 18 16 12
18 spuelen nr.:208| HLP 22 15.12.2011 | 15:24 18 16 12
19 spuelen nr.:208| HLP 22 15.12.2011 | 15:24 18 16 11
20 spuelen nr.:208| HLP 22 15.12.2011 | 15:24 18 16 11
21 spuelen nr.:208| HLP 22 15.12.2011 | 15:25 18 15 11
22 spuelen nr.:208| HLP 22 15.12.2011 | 15:25 19 16 12 _I
Use ‘ GRAPH ‘ | EXCEL ‘ | PRINT... ' | CLOSE ‘
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B8 ccs 4 pata Manager i 8 ] 9|
.
. internormen ¥
CCS 4 - Data Manager B iivice
Save File as Load File from
[ — —
Particle Count | 150 4406:99 ] MAS 1638 ] SAE 454059 | Oil Condition
Measurement | Measurement Fluid Date Time: Temperature Temperature Saturation Content
Mo, Point Type [¢C] [°F] [%%] [ppm]
1 spuelen nr.:2087 HLP 22 15.12.2011 15:16 22 71,6 S5 144
2 spuelen nr.:2087 HLP 22 15.12.2011 15:17 22 71,6 55 142
3 spuelen nr.:2087 HLP 22 15.12.2011 15:17 22 71,6 54 142
4 spuelen nr.:2087 HLP 22 15.12.2011 15:18 22 71,6 5S4 142
S spuelen nr.:2087 HLP 22 15.12.2011 15:18 23 73,4 53 140
6 spuelen nr.:2087 HLP 22 15.12.2011 15:18 23 73,4 53 138
7 spuelen nr.:2087 HLP 22 15.12.2011 15:19 23 73,4 52 137
8 spuelen nr.:2087 HLP 22 15.12.2011 15:19 23 73,4 52 137
9 spuelen nr.:2087 HLP 22 15.12.2011 15:20 23 73,4 52 138
10 spuelen nr.:2087 HLP 22 15.12.2011 15:20 23 73,4 S1 136
11 spuelen nr.:2087 HLP 22 15.12.2011 15:21 23 73,4 51 135
12 spuelen nr.:2087 HLP 22 15.12.2011 15:21 23 73,4 S0 133
13 spuelen nr.:2087 HLP 22 15.12.2011 15:21 23 73,4 49 132
14 spuelen nr.:2087 HLP 22 15.12.2011 15:22 24 75,2 49 132
15 spuelen nr.:2087 HLP 22 15.12.2011 15:22 24 75,2 49 130
16 spuelen nr.:2087 HLP 22 15.12.2011 15:23 24 75,2 48 129
17 spuelen nr.:2087 HLP 22 15.12.2011 15:23 24 75,2 47 127
18 spuelen nr.:2087 HLP 22 15.12.2011 15:24 24 75,2 47 127
19 spuelen nr.:2087 HLP 22 15.12.2011 15:24 24 75,2 47 127
20 spuelen nr.:2087 HLP 22 15.12.2011 15:24 24 75,2 47 127
21 spuelen nr.:2087 HLP 22 15.12.2011 15:25 24 75,2 47 127
22 spuelen nr.:2087 HLP 22 15.12.2011 15:25 24 75,2 46 125 ..J
Use ‘ | GRAPH ‘ | EXCEL ‘ | PRINT... ‘ I CLOSE ‘

The transferred data can be:

I. Presented graphically
II. Exported in a MS EXCEL - chart

lll. Printed as areport

I.  For graphic presentation use the button ,GRAPH".
¢ Depending on the presentation modes, which have been selected in the data
manager menu, these are presented graphically.
For example:
Selection: Particle counting

ol
Particle Counting
Particle >4pm(c) Particle >6mic)
‘mj iz
BT T S I ) T T T T S R R )
e m— P i e Particles per counter
§f‘; s channel of all measurements
e‘ﬂ 2n of the selected measurement
0= N ) ' ' ' ' ' ' ' ' o-, n ' \ N \ ' ' ' . ' -
0 10 W B 0 = “son ™ e % 100 0 2 3B 4 S0 mslo % 8 % 100 mode are not dlsplaved
Partide >21pmic) Partce >38um(c)
§;" 3:0-
3 10-| 3 57 .
Sows s w e e s e s k] tws s wwaww sl © Backtothe previous menu
Measurement No. Measurement No. H (13
T - TG - by using ,,CLOSE*.
= ]
1 600
{= =
BT S S S B T T S A T
Measurement No. .
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Selection: 1ISO 4406:99
il
1SO 4406:99

Counted Particles | Contamination Classes |
CountedPartices

10000

g o] No display of the counted
H particles per 1 ml.

' I T '
2 4 6 8 10 12 15 16 18 20 22 24 25 28 30 32 M 3 38 40 42 44 46 48 S0 52 S4 S6 B 60 62 64

Partices >4 pmlc) [ 7o

Partices >eumic) [
Partices >14um(c) [ swerormw e | [swe |

Particles >21m(c) [:

1SO 4406:99

I A~ - e Display of the
: contamination classes
/ according to 1SO 4406:99.

e =

Contamination Classes
8
v

| R A, T, W R T S S S AR A A SR S
2 4 6 8 10 12 14 16 18 20 22 24 26 28 0 R M b 3IB 40 42 44 46 48 S0 52 4 56 B 60 62 64

|~
o A e g——
i~ _me

Export in a Excel — data sheet by using the button ,EXCEL*
e For further processing the data all standard functions in MS EXCEL are available.

d9-0-02

BRI o | tosen  scheuo fomen  Duen  Goeiten  AvenweliedoonAdains c@osx

P 5 i AN S e F o sune - W W o I Ay g

5 . . P oschen~ | @+
Bofogen o P A U- (- S-Ac EFWEE - oo oo R4 Bedngte  AsTabelle Zelenfomatariagen Sortieren  Suchen und

Mappe2 - Microsoft Excel o R

> | Formatierung = formatieren » [Edformat = | @~ ungFitemn - Auswshien

enabiage o tung 5 Zahi o Fomatvariagen Zetien Bearbeiten
Al v (e & =
7] s [ ) | b [ & | E | e [ w ] i T T i < T I w [ N9
Py I | €54 Data Manager N
2
Measurement Measurement Fluid Date  Time  Particle/ml Paricle/ml  Particle/ml Particie/ml 1S04406:99 1S04406:99 IS04406:99 IS0 4406:99

3 No. Point Type >apm(Q)  >6pm(c)  >1pm(c) >2pm(c)  >apm >6um >14um >21um

s 1 spuelen nr.:2087 HP22 15122011 1536 %) 18 1

s 2 spuelenn HP22 1502200 157 20 18 13

[ 3 spuelenn HP22 1512201 1507 2 17 3

7 4 spuelen HP 2 15122011 158 19 17 13

8 5 spuelen nr.:2087 HP22 15022011 1518 1 17 13

s 6 spuelen nr.:2087 HP 22 15122011 158 13 17 13 -
10 7 spuelenn HP22 1502201 1539 19 17 it

1 8 spuelenn HP22 15122011 1539 1 17 13

2 9 spuelen r.: HP22 1502201 1520 1 17 12

13 10 spuelenn HP22 1502201 1520 1 17 12

1 11 spuelen nr.: HP22 1512201 151 1 17 1

15 12 spuelenn HP22 1502201 1521 1 17 13

16 13 spuelen nr.:2087 HP22 1512201 1521 19 16 12

7 14 spuelen nr.:2087 HP22 15122011 152 1 16 12

18 15 spuelen nr.:2087 WP22 1502201 152 18 16 12

1 16 spuelen nr.:2087 HP22 1512201 1523 18 6 12

2 17 spuelen nr.:2087 HP22 1512201 1523 18 16 12

2 18 spuelen nr.:2087 HP22 15022011 1524 18 16 12

2 19 spuelen nr.:2087 HP22 15022011 1524 18 16 1

2 20 spuelen nr.:2087 HP22 15022011 1524 18 16 1

2% 21 spuelennr.: HP22 1502201 1525 18 5 1

3 22 spuelenn HP22 15022011 1525 19 16 12

% 23 spuelen nr.:2087 HP22 15122011 1526 18 16 1n

27 24 spuelen r. HP22 15022011 1526 1 16 1

3 25 spuelen . HP22 15022011 1526 18 16 1

23 HP 2 15122011 15:27 18 15 1

30 HP22 15022011 1527 1 16 1

3 HP22 1512201 1528 18 15 1

2 HP 22 15122011 1528 1 15 1

3 HP22 1512201 1529 18 15 1

3 HP22 15122011 1529 18 15 10

W 45 W] partde Counting | 150 4406 NAG 1635 . SAEAS4SY . Oi Condion . €3 ne = - = ]

Beret | : |EDE 100% o) O
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1. Print the report by using the button ,PRINT*

Select a printer and the number of copies.

Ayailable Printer

Microsoft ¥PS Document Wriker & I\[umber of copies
FreePDF =P .’-) 1
e o0t TF ‘ e Selection of the printer.

o1 5 TF
Ydc 1 OKICSAS0N_PCL_TF ¥

[ Print plok

CCS 4 Report INTERNORMEN Technology GmbH
Measure- Measure- Fluid Date Time F o 10 Iso 1s0
ment No. ment Type >d4pm(c) >8pm(c) >14pm(c) >21pm(c) 4406:99 4406:85 4406:99  4406:99
Point > 4um > Bum >14pym > 21pm
1 spuelen  HLP22 151220111518 20 18 14
nr.:2087
2 spuelen HLP 22 151220111517 20 18 13
nr.:2087
3 spuelen HLP22 151220111517 20 17 13
nr.:2087
4 spuelen HLP22  15.12.201115:18 19 17 13
nr.:2087
5 spuslen HLP 22  15.12.201116:18 19 17 13
nr.:2087
6 spuelen  HLP 22 15.12.201115:18 19 17 13
nr..2087 )
7 spuslen HLP22  16.12.201115:19 19 17 12
nr.:2087
8 spuelen  HLP 22 15.12.201115:18 19 17 13
nr.:2087
9 spuelen HLP22  15.12.201115:20 19 17 12
nr.:2087
10 spuelen  HLP22  1512.201115:20 19 17 12
nr.:2087
11 spuelen HLP22 151220111521 18 17 12
nr.:2087
12 spuelen HLP22 151220111521 19 17 13
nr.:2087
13 spuelen HLP22  1512.201115:21 19 16 12
nr.:2087
14 spuelen HLP22  1512.201115:22 19 16 12
nr.:2087
15 spuelen  HLP22  15.12.201115:22 18 16 12
nr.:2087
16 spuelen HLP 22  1512.201115:23 18 16 12 d Report-
nr.:2087 1 1
17 spuelen HLP22  15.12.201115:23 18 16 12 prlntlng
nr.:2087
18 spuelen HLP22  15.12.201115:24 18 16 12
nr.:2087
19 spuelen  HLP 22 15.12.201115:24 18 1% "
nr.;2087
20 spuelen  HLP 22 15.12.201115:24 18 16 11
nr.:2087
21 spuelen HLP22 151220111525 18 15 "
nr.:2087
22 spuelen  HLP22 151220111525 19 16 12
nr.:2087
23 spuelen HLP22  1512201115:26 18 16 1
nr.:2087
24 spuelen HLP22  1512.201115:26 18 16 "
nr.:2087
25 spuelen HLP22 151220111526 18 16 1
nr.:2087
26 spuelen HLP22 151220111527 18 15 "
nr.:2087
27 spuelen HLP22  15.12.201115:27 19 16 1"
nr.:2087
28 spuelen HLP22  15.12.201115:28 18 15 1
nr.:2087
29 spuelen HLP22  15.12.201115:28 18 15 1
nr.:2087
30 spuelen HLP22  15.12.201115:29 18 15 11
nr.:2087
kil spueien HLP22  15.12.201115:29 18 15 10
nr.:2087
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(7) Eor exiting the data manager software use Button ,,CLOSE".

=i
i [
CCS 4 - Data Manager internormen

Wl clectronics

Save File as Load File from

; = : =

Particle Counting 150 4406:99 |NAs 1638 | SAEAS4059 | O Condition |

Measurement | Measurement | Fluid Date Time Particlefml Particle/ml Particlefml Particlefml | 15O 4406:99 | ISO 4406:99 | SO 4406:99 | 15O 4406:99
MNo. Paint Type >4pmic) >6um{c) >14pmic) >21pmic) > 4um > 6um > 14pm > 21pum
1 spuelen nr.:208| HLP 22 15.12.2011 | 15:16 20 18 14

2 spuelen nr.:208| HLP 22 15.12.2011 | 15:17 20 18 13

3: spuelen nr.:208| HLP 22 15.12.2011 15:17 20 17 13

4 spuelen nr.:208| HLP 22 15.12.2011 | 15:18 19 17 13

S spuelen nr.:208| HLP 22 15.12.2011 | 15:18 19 17 13

6 spuelen nr.:208| HLP 22 15.12.2011 15:18 19 17 13

F spuelen nr.:208| HLP 22 15.12.2011 | 15:19 19 17 12

8 spuelen nr.:208| HLP 22 15.12.2011 | 15:19 19 17 13

9 spuelen nr.:208| HLP 22 15.12.2011 15:20 19 17 12

10 spuelen nr.:208| HLP 22 15.12.2011 | 15:20 19 17 12

11 spuelen nr.:208| HLP 22 15.12.2011 | 15:21 19 17 12

12 spuelen nr.:208| HLP 22 15.12.2011 15:21 19 17 13

13 spuelen nr.:208| HLP 22 15.12.2011 | 15:21 19 16 12

14 spuelen nr.:208| HLP 22 15.12.2011 | 15:22 19 16 12

15 spuelen nr.:208| HLP 22 15.12.2011 15:22 18 16 12

16 spuelen nr.:208| HLP 22 15.12.2011 | 15:23 18 16 12

17 spuelen nr.:208| HLP 22 15.12.2011 | 15:23 18 16 12

18 spuelen nr.:208| HLP 22 15.12.2011 15:24 18 16 12

19 spuelen nr.:208| HLP 22 15.12.2011 | 15:24 18 16 11

20 spuelen nr.:208| HLP 22 15.12.2011 | 15:24 18 16 11

21 spuelen nr.:208| HLP 22 15.12.2011 15:25 18 15 11

22 spuelen nr.:208| HLP 22 15.12.2011 | 15:25 19 16 12 J

_——
usg ' | GRAPH ‘ | EXCEL ‘ | PRINT... ‘ CLOSE

2.5.3.4.3. Continuous transfer of the current measurement values

During the measurements, the actual measured values can be continuously transferred from
the CCS 4 to an external computer. In order to do so, the CCS 4 has to be connected to the
external computer by using the RS232-interface cable and the format for the data transfer
has to be defined in the mode ,,data transfer — transfer of measured values via RS232.
The output results can be displayed on the computer by a communication program
(“HyperTerminal by Microsoft”) or "Terminal" of the data manager software.

2.5.3.4.3.2. HyperTerminal

The HyperTerminal is a communication program, which is starting with the version 2.0,
provided with the Windows operating system. The HyperTerminal connections can be made
between a computer and a measuring unit, which are connected by serial interfaces (for
example between a computer and the CCS 4). In Windows Vista, HyperTerminal is no longer
included. Initial configuration of HyperTerminal see chapter 2.7.
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2.5.3.4.3.3.

internormen —

CCs 4

contamnination control
deno—version: 01.0

electronics——

systen

off-1line particle counting

Definition of the data transfer rate

In the main menu of the
CCS 4 select the menu
,2data transfer® by using
the [ N ] — keys and
confirm with [ENTER].

quit

selection
L 41 1

L EEC 1

confirnm
[ EHMTER 1

internormen —

data transfer directory

transfer
transfer
transfer

of stored

electronics——

of measured wvalues wvia RE232
data wvia RE232
of stored text files wvia USB

With the [ 41 ] — keys

of measured values via
RS232“ and confirm with

[ENTER].
quit selection confirnm
L EEC 1 L 41 1 L EMTER 1
——internornen - electronics internornen — electronics——

setup nenu:
transfer of current neasurenent results

particle nunbers

contamnination classes code

saturation / tenperature /7 ppn

setup nenu:
transfer of current neasurenent results

particle nunbers

saturation / tenmperature /7 ppn

reading by CC34 datamanager

quit selection
[ EEC 1 [ «412> 1

confirnm
L ENMTER 1

quit selection confirm
[ EEC 1 L <413 1 [ ENTER 1

Select with the [ 4T ] — keys, which parameters are to be shown and activate with the

[« — ] — keys. (The selected parameter appears white.)

switch to the menu ,transfer
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2.5.3.4.3.4. Procedure
e Connect the CCS 4 with the external computer (RS232).

e Select and start the measuring mode (on-line or off-line) in the main menu of the CCS 4.
e The current measured data are provided at the RS232-interface and are displayed in the

terminal program according to ,,data transfer — transfer of measured values via
RS232“ defined notation after a few seconds.

ol
Datei Bearbeiten ansicht Anrufen Ubertragung 7
D] @3] =0l
=l
"noname”  05. 03. 2018  15:35
particles per 1ml:
> 4 um{c):100000.0; > 10um{c): 1000.0;
> &, 6um{c): 99990.0; > 14pm(c): 160.0;
> 6 um{c): 1000.0; > 2lum{c): 10.0;
> 6, 4um{c): 99990.0; > 3um(c): 10.9;
|
I|
Werbunden 00:00:43 [Futo-Erkenn.  [9g00 8--1 [RF[GROSS MM [Aufzsichnen  [Druckerscho 4

¢ Notation of ,data transfer — transfer of measured values via RS232“
selection of single parameters.

I
- t .
o CCS4-T inal internormen
#CCS 4 - Hyper Terminal =10 x| -— .
B e [ s T T ermina Ml olectronics
S EHEEE
=]
Smeasure; test;08;03;2010;10:41; 5511.0; 555.5; n.s; 16.5; 0.5; Read
B0.1; 5494.5; 544.5;-31; 48;% Bmeasure;test;08;03;2010;10;46; 5511.0; 555.5; 71.5 165 0.5 0.1; 549405 54d,5-31; 45* ]
|
= =
erbunden 00:01:32 |nkoErkenn,  [600a N1 [FF [FR055  juom  [Adfesihnen  [Drockerecho P

e Notation of ,data transfer — transfer of measured values via RS232“
selection of “reading by CCS 4 data manager”.

Attention: No data transfer if in ,,data transfer — transfer of measured values via
RS232“ no selection has been made! Minimum 1 parameter needs to be selected
(visible as white font).
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2.5.3.4.3.5.

internornen - electronics

setup rPenu:
transfer of current neasuremnent results

nane ~ date
particle numbers

contamination classes code

saturation / tenperature / ppn

internornen - electronics

setup rPenu:
transfer of current neasuremnent results

particle numbers

saturation /~ tenperature
readina by CCE4 datamnanager

PPN

saelection confirn
[ <413 1 [ EHNTER 1

saelection confirn
[ <413 1 [ EHNTER 1

$cmd(;par;par)%

Protocol of the continuous data transfer
The data telegrams are generally constructed as follows:

$ Marks the beginning of a data telegram

cmd Instruction
; Separator
par Parameter for the instruction

* Marks the end of the data telegram

Measurement results are displayed dependent on the selected notation as

follows:

a) If “reading by CCS 4 data manager” has been selected in the ,,data transfer — transfer

of measured values via RS232“ (see chapter 2.5.3.4.3.3 also), the following parameters

are displayed in the HyperTerminal:

ol
Datei Bearbeiten Ansicht  Aorufen  Obertragung 2
mEREE N =
=
Smeasure; test;08;03;2010;10;41; 5511.0; 555.5; 11.5; 16.5; a.5;
0.1; D5494.5; D44.5;-31; 48;=
I
[
Verbunden 00:01:32 Auto-Erkenn, 9600 3-M-1 'F|GROSS |NUM |Aufzeichnen Druckerecho 4
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b)

$measure;P;dd;mm;yyyy;HH;MM;a.aa;b.bb;c.cc;d.dd;e.ee;f.ff;g.gg;i.ii;ww.w;pp;tt.t;

F;*

Meaning:

$measure: Display the beginning of a new data field
P: Measuring point indication
dd: Day (Date)

mm: Month (Date)

YYVYY: Year (Date)

HH: Hour (Time)

MM: Minute (Time)

a.aa: Particle per 1 ml (>4 pm( )
b.bb: Particle per 1 ml (=6 pm( )
c.cc: Particle per 1 ml ( 210 pm, )
d.dd: Particle per 1 ml (> 14 umy, )
e.ee: Partikel pro 1 ml (> 21 umy, )
f.ff: Particle per 1 ml (> 37 umy, )
0.0g: Particle per 1 ml (> 4,6 pmy )
ILii: Particle per 1 ml (> 6,4 pmy )
WW.W: Water saturation (%)

pp: ppm water content

tt.t: Temperature (°C/ °F)

F: Kind of fluid

*: Indicates the end of a data field.

In case of selecting separate parameters in the menu ,,data transfer — transfer of
measured values via RS232“ (see chapter 2.5.3.4.3.3 too) only the selected parameters

will be displayed in HyperTerminal:

Example: Selection of name/ date, particle numbers

% CCS4 - HyperTerminal =10l =]
Datei Bearbeten Ansicht Agufen Ubgrtragung 2
D] =] 3| 0l
=l
“"noname” 05, 03. 2018  15:35
particles per 1ml:
> 4 umic):100000.0; > 10um(c): 1000.0;
> 4 6pm{c): 99990.0; > lbpm{c): 100.0;
> 6 pmic): 1000.0; > 21um{c): 10.0;
> 6,4umic): 99990.0; > 37umic): 10.0;
[<]
Verbunden 00:00:43 [Auto-Erkern,  [9800 &1L [FF[eRoss  [uom [Aufesichnen  [Druckerecho y

Measurement values are indicated in a report format,
here: measuring point, date, time,
particles / 1 ml
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2.5.3.5.

internormnen - electronics

CCs 4

contamination control systen
deno—version: 01.0

on—-line particle counting

selection
| |

confirm
[ ENTER 1

2.5.3.5.4. Delete files

Data file delete and setting of date/ time

e Select in the main menu of the

CCS 4 the menu ,data file
delete” by using the [ TN ] —
keys and confirm with
[ENTER].

By using this function you will be deleting the complete data files from the specific
storage of the measuring type and this deleting is irreversible!

internornen - electronics

CC:s 4

contanmination control suystemn
demo—version: 01.0

single neasurement file:
continuous measurenent file:
cyclic mneasurement file:
bottle sampling file:

datestine
L F1 1

e With [ ESC ] back to the main menu.

2.5.3.5.5. Date/ time

Select
[ 1] to delete the complete single
measurment files.

[ 2] to delete the complete
continuous measurement files.

[ 3] to delete the complete cyclic
measurement files.

[ 4] to delete the complete bottle
sampling file.

e This function is meant for setting the real time clock integrated within the device. Through
the battery backup it continues to run even if the power supply is switched off.

e Day, month, hour and minute are separately adaptable and are getting transferred to the

real time clock.
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internormen — electronics

CcCCs 3

contanination control systen
demo—wvarsion: 01.0

e With the [ F1 ] switch to the
menu "date / time“.

single nmneasurenent fFile:
continuous neasurenent file:
cyclic nmeasurenent file:
bottle sanmpling file:

datet ine
L F1 1

internormen — electronics

setup - nenue: date »~ tine

e Select the parameter to be
changed with the [ 41 ] — keys.
(The selected parameter is
highlighted red.)

e Set the parameter with the
[« —] — keys to the current
date and / or time.

quit fluid table selection confirm
L EEC 1 L F1 1 [ «41t3> 1 [ ENTER 1

e After all parameters are set, confirm the selection with [ENTER].
= An automatic alteration to the previous menu will occur.
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2.6. Printer

2.6.1.

Installation of new paper rolls
Open the front side of the printer and remove the empty printer paper roll.

f

e Place a new roll in.

Close the cover of the printer.
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2.7. Set up of the HyperTerminal

One time set up of the HyperTerminal:
START / PROGRAMS / ACCESSORIES / COMMUNICATION / HYPERTERMINAL

é\ DesignPra 2000

a

@ Programmzugritf und -standards

Meues Office-Dokumant

Office-Dokument &ffnen

Windows Update

E Programme N @ Agfa Scan'wise 1,20 *
@ Microsoft Office 4
@ Dokumente b @ ‘Windows Commander  *
(5 winzip ’
% Einstellungen 4 i
Bm zZubehdr 4 ammunikation ¥ aa Assistent Fir den Internetzugang
’ @ Suchen L % HyperTerminal
£ 1 ¥ A3 Netiesting
. @ il il Metzwerk- und DFO-Yerbindungen
Ausfihbren.. . @@ wahlhife
- = ] HyperTerminal 4
OCE4|>-L-A-==280
S0 2 1 mer [Ern) [Er | [CE| [ G
— — - - — f i
Beschreibung der Yerbindung 21l
A Neue Verbindung

e

Geben Sie den Mamen fiir die neus Werbindung ein, und weizen
Sie ihr ein Symbol zu:

- e Select a symbol, enter
[Fcs4 any name (for example
Symbol : CCS 4) and confirm with

= 4 OK.
ok | Abbrechen |
=]
T S 31
8
Ldogon Do 1 g e Select COM-port

interface and press OK.
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2.8.

2.8.1.

2.9.

Eigenschaften von COM1 21x1

Anzchluzseinztellungen |

Bits pro Sekunde: [3600 = e Set up the transfer conditions at the
computer as follows:
D atenbits; IB j
i [Fare | Bits per second: 9600 Bits
Data bits: 8
Stopbits: [ =] Parity: none
Stop bits: 1
Fusssteverung: [Kein [ Flow control: hardware
or none

ak Abbrechen [bernehmen

Installation of the Data Manager Software at an external PC

The CCS 4 DATA MANAGER software was especially developed for the CCS 4 and is
provided on the included CD-ROM.

The one-time installation of the data manager software from the CD-ROM to the external
computer is necessary. The data manager enables the data transfer to a MS Excel data
sheet.

One-time program installation

e Execute CCS 4 - data manager program installation (setup.exe) from the provided CD-
ROM. The setup.exe is located in the following folder on the CD-ROM: setup\ Volume\
setup.exe

o Execute the installation as instructed and wait until the installation has been completely
finished.

e Inthe Windows - START-menu, the folder “CCS 4 data manager” will be generated. In
this folder the data manager program “CCS 4 Data Manager” is saved.

e Start the data manager program from an external computer with:
CCS 4_Datamanager.

‘n."'.;._j'f"- windows-Katalog [F7) WSTMOL Data Manager 3
B8 adobe Reader @
Bluetooth-Umgebung Blustaoth-Umgebung

Ml ©CS4 Data Manager CCse

' Programme

CCS 4 - software update (filelink)

The DOS-program “filelink” is needed to install a new program version on the CCS 4.
The program is provided on the CD-ROM of the data manager. Installation of this program at
the computer which is intended for the data transfer.

Data transfer:
e Switch on the CCS 4.
e Leave the main menu with [ ESC ].
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internormen — electronics

CcCs 4

contamination control systen
Aemnn—wuearsinn: Nl N

Do you really want to finish
the program "EDS.exe" ?

Exit to DOE-lewvel: [LENHTER 1]
Exit to filelink.exe: LF11
Back to main nenue!: LEEC]

Charge state of the
accu renaining tern: 108.0nin

fFilelink DOE—level
L F1 1 [ EHTER 1

Start the “filelink” program with [F1].

Access the first site with [ENTER].

Select slave and confirm.

Allow the system to overwrite the old data.

Connect the CCS 4 and the computer through the RS232 — interface cable.

Start the computer in the DOS- mode.

Copy the new CCS 4 - program into the same path where the filelink.exe is saved.
Start filelink.exe at the computer.

Confirm the first site with [ENTER)].

Select the main menu and confirm.

Check the current settings. The correct serial access is necessary (COM1 or COM2) and
the baud rate must be adjusted at 115200. If necessary correct the settings. Go back to
the previous monitor.

Confirm the Master Mode.

Select the new program for the CCS 4 on the left side (on computer) and mark the
according files with [SPACE] or mouse click (left mouse key).

Copy the files to the CCS 4 with [ALT] + [C].

Wait until all files are copied.

If all files are copied, leave the “filelink” program at the computer and switch off the
CCS 4 with the main switch.

You can restart the CCS 4 regularly with the main switch (ON) now.
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3. Evaluation of measurement results

3.1. Water sensor

3.1.1. Display in % water saturation
e Ifno Iiind of fl1uid was sglected, oQI‘)_/ the water saturation in % is being displayed.

=—CC> 4Pn(c) mmCC> 6PM(C) =mCCY L4pmlc)

neasure—no.
number of particles:
> >6 P *10Opn |(X14pn (221 [*37 Pl
1000000 100000 100 100

ronaanination classes!: L
water saturation: 48 at 31°*C ~ 124°*F

test fFluid: * / no selected fluid cal. ppn:s

date of start: 02. 03. 2010 13:08 numbers of measurements: i8

cont inne

L F1 1 L EMTER 1

(0...70% Saturation)
The presence of free water is unlikely. A danger of dissolved water in oil does not exist!

The presence of free water is likely in a low volume. The initiation of actions to reduce the
water content can be recommended!

(90...100% Saturation)

There is water in free form and is therefore a potential danger for the hydraulic and
lubricating system.

The initiation of actions to reduce the water content in the fluid is urgently necessary!

A conversion in mg/kg (ppm) — water content is only possible when a fluid generated
saturation characteristic line is specifically made for your type of fluid.
Saturation characteristic lines for special oils can be provided on request.

3.1.2. Display of the fluid type and ppm water content

e If afluid type is selected, the ppm water content for this fluid is automatically
calculated from the deposited saturation function and is displayed.

—CC: APn(C) mmCC? 6PM(C) ==CC> 14pnic) measure—no.

number of particles:
> P >6HPr *10pPn (X14pm >*21pm >37 P
1000000 100000 10000 1000 100 100
cont=2=I"oviun Cclasses; - =

water saturation: 48 .3:x at Ellﬂﬂﬂ

test fluid: HLPF 22 ~ Tellus 22

cal. ppm: 229
start: 25. 0D2. 2010 10:54

nunbers of neasurenents:
continus new start
L F1 1 L EHTER 1

The relation to the detected saturation values and the data, after Karl Fischer method
accounted ppm (mg/kg), is calculated then evaluated by the detected and deposited 100%

saturation curve (100% saturation = f(T)) and the simultaneously measured fluid temperature
and is indicated at the display.

Attention: It is essential to select the correct kind of oil, or the display of the water
content will not be equivalent with the effective value for this fluid.

Saturation characteristic curves for special oils can be created and implemented by
INTERNORMEN Technology GmbH. (Add-on program)
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Example of a provided saturation characteristic curve:

200

Calibration

The laser sensor is calibrated according to ISO 11171 with ISO MTD — fluid and is
delivered with a calibration certificate.
The water sensor is calibrated on delivery as well.

LS9 The validity of the calibration certificate is 12 months.

A CAUTION A A & INTERNORMEN recommends a calibration interval of
one year. For the secondary calibration the CCS 4, the unit is to be sent to
INTERNORMEN Technology GmbH in AltluBheim or another authorized
INTERNORMEN - lab.

The calibration and maintenance package for the CCS 4 contains the following benefits:

maintenance of the device,

control of consumption items,

a function test of the sensors,
calibration with a calibration certificate,
24 hour functioning test.
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Appendix

Technical data

Measuring principle laser sensor:
Measuring range laser sensor:
Particle counting according to:

Particle sizes:

Representation of cc:
Measuring accuracy:
Calibration laser sensor:
Max. particle concentration:
Sensor flowrate:

Measuring principle water sensor:
Measuring range water sensor:
Suction operating range:
Pressure operating range:
Viscosity range:

Operating temperature range:
Ambient temperature range:
Internal temperature range:

Fluid connections:

Fluid compatibility:

Power supply:

External power supply unit:
Internal rechageable battery:
Fuses:

Protection class:

Measuring type:

Cycle interval:
Display - output:

Printer - output:
Storage capacity:

Further serial equipment:

Display:

particle counting to the light barrier principle
for particle sizes of: 4...450 um

ISO 4406:99, 1ISO 4406:87, NAS 1638,

SAE AS 4059

> 4 ume), > 4,6 ume), > 6,0 um(), > 6,4 um(e),
> 10 pm(e), >14 pmee), > 21 pme), > 37 pm(e).
ISO 4-24,NAS 00-12, SAEAS 000-12
* 1 (contamination class)

ISO MTD in oil (ISO 11171:2000)

24000 particle / ml (sensor)

50 ml/ min

determination of the water saturation based on the
change of capacitance

saturation: 0-100%

temperature: -30...+ 70°C / -22 ...+ 158 °F

-0,2...0,2 bar /[ -2.9...2.9 PSI
1,5...420 bar /[ 22...6,000 PSI
10...400 mm?s |  45...1854 SUS
0...70°C |/ 32...158 °F

0...50°C /| 32...122 °F

0...45°C /| 32...113°F

1 x mini measuring screwed joint M 16x2,
2 x plug-in coupling for hose DN 6
hydraulic and lubricating fluids based on
mineral oil (also see on separate list of
compatibility (5.5))

VN WANYANTAN

15Vv DC

100...240 V AC/ + 15V DC/ 3,5 A, 50-60 Hz
15 V (Automatic with main connection)

T 5A

IP 67 (with closed cover)

on-line: single, continuous, cyclic

tank samples with internal pump

off-line options with the BSS 2 (Bottle Sampling
System)

up to 0,5...24 h, adjustable

contamination classes, number of particle,
saturation, temperature, diagrams, graphics
contamination classes, number of particle,
saturation, temperature, graphics

4 x 100 measurements (100 per kind of measuring
type)

external power supply unit, high pressure hose,
PVC — discharge hose, PVC — suction hose, data
manager (CD- ROM with software)

5,6“ LCD-colour display
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RS 232 (for external computer coupling)
USB (data transfer of the TXT — files with the USB-

Interfaces:
stick)
Dimensions (mm): I
425
Weight: 11,5 kg
£
a
|
-
s W ¥ e
£
= :

b X

284 X

450 mm R

460 mm

000000
[}
[}

rf(
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5.2. Hydraulic plan

dh=0,5m
-0,2...0,2 bar

suction inpuf internal gear pump
Plastic hose
I=1,6m, d=6mm
12V motor

0,5 bar Q

35 bar up to 2 bar

420 bar up fo 35 bar \
RN 0,5 bar 0.5 bar
pein 2...420 bar & & O\ OW ; O @
over mini mess 6 bar U
‘> 6 bar g
pressure
reducer L |

5.3. Measurement principle

5.3.1. Laser sensor — PFS 01

pMAAU
®

:> particle

o
@
|

. photodio;e

measuring channel

laser diode

The laser sensor operates based on the light-blockade principle and generates an output
signal depending on the particles’ sizes. This is received, processes and classified by
corresponding electronics.

The monochromatic light emitted by the laser diode is being received by a photo diode and
then converted into an electric voltage. If a particle blocks this ,light-blockade®, the
photodiode will detect a decrease in received light depending on the particle‘s size and the
electric voltage of the photodiode will decrease as well.

Troubles or faulty measurements by:
- Dark fluids

o The laser light cannot permeate the fluid column of the section measurements.

= no decrease of the light = it is not possible to detect the particles.
- Contamination too high

o Numbers of particles > 24000 P/ ml.

o High chance of measuring from multiple less particles as one great patrticle.

- Conglomeration of fewer particles to one great particle through static electrical attractive
forces or additives = faulty measurement and the sensor is blocked!

o lItis not applicable during the off-line measurement by processing of the oil
sample in the ultrasonic bath and sufficient homogenization (shaking) of the fluid
before the measurement.

- Free water and air bubbles
o Falsification of the measurement results.
o Description of the water particle and air bubbles as great particles.
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o The measuring of HFA, HFB, HFC and aqueous cooling emulsion is not
possible.

e Automatic flushing processes in all programs shall prevent false measurements.
Therefore the CCS 4 gets flushed completely with the new oil before the next
measurement is done.

(a) Single measurements:
- Automatic flushing before the first measurement.
- Automatic flushing before following measurements, when more than 10 minutes
are gone since the last measurement or when changing the measuring point.

(b) Continuous measurements:
- Automatic flushing when starting the measurement.

(c) Cyclic measurement:
- Automatic flushing before each measurement.

(d) Off-line measurement:
- Manual start of flushing process.

e The measuring and display of the temperature, the water saturation and the water
content of the fluid in all measuring programs should be prevent from alterations of the
measurement results.

5.3.1.1. 8- channel particle counting

‘ > 4 umye | > 4.6 umee) ‘ > 6 ymg | > 6,4 pmg) ‘ > 10 pmyy ‘ > 14 pmye ‘ > 21 umye ‘ > 37 pmgy
[>5um | [> 15pm | [> 25pm |[> 50 m |
[

| I N U N I

]

]

1

|
Three number code Four number code Three number code Five number code
z.B 21/18 16 zB 7/6/5/4 z.B 21/18/16 zB 11/9/6/4/3

After NAS 1638 only the highest The code number for particle 2 pm

was never in the ISO 4406:87

code number, thus e.g.: NAS 7 embodied however in practice usual!

5.3.2. Water sensor

The water sensor is a capacitive sensor. As a dielectric between two electrodes a polymer
film is used, which is able to absorb water molecules and by doing so it changes the capacity
of the sensor element. This capacity is changed in a sensor output signal of 4... 20 mA. As a

measurement output the saturation condition (water saturation) of the fluid is displayed in
percent.
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In addition, a temperature sensor is installed for precise temperature measurement of the
fluid during the measurement.

As opposed to the absolute water content determination by the Karl Fischer method, in
which the total mass fraction of free water and bound water in mg / kg of oil is stated, the
water sensor evaluates the saturation condition of the fluid with water in percent.

The specification 100% stands for a complete saturation of the fluid.

The saturation values are temperature dependent!

A relation to the detected saturation values and the data, after the Karl Fischer method
accounted ppm (mg/kg), is calculated by the detected and deposited 100% saturation curve
(100% saturation = f(T)) and the simultaneously measured fluid temperature, and is indicated
at the display.

5.4. Overview of the data storage and measurement results
Measurement entry
|
‘ Storage
Qutput of the Qutput of the Qutput of Internal Textfile
measurementdata measurementdata measurement data storage P —
data ate, p aceatn IMe o’

» Date, place and time of * Date, place and time of » Date, place and time of . .nl:l:nis'g;%erg T

TEEE EmE TEEE EmET + Date, placeand time of e TEmET * Chogencom.ﬁminﬂtionclﬂss
. ';‘;;”nbneélg.lfpﬂ”ic'esfs . Eﬁ;“nbneglg.fpﬁ”ic'es (8 mesuremant * Sﬁ;“nbneglg.fpﬁ”iC'es (8 (IS 4406:99, 150 4406:87,

+ Temperature, saturation

* Chosencontamination class
(IS0 4406:88, 150 4408:87,
MAS 1638, SAE AS 4053)

* Graphic

+ Temperature, saturation

+ Chosencontamination class
(IS0 4406:88, 150 4408:87,
MAS 1638, SAE AS 4053)

* Mumber of particles (8
channels)
*» Temperature, saturation
+ Chosencontamination class
(150 4408:99, 150 440687,
MAS 1638, SAE AS 4058)

+ Temperature, saturation

MAZ 16838, SAE AS 4053)

! | ! .
PRINTER RS 232 RS 232 use
DISPLAY LPT1 Com2 comMm2 COM1
External computer External computer )
USB - stick

terminal program

data manager
with graph
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5.5. Cleanliness classes according to ISO 4406:99

According to ISO 4406 (year 1999) the number of particles sized >4 pm, > 6 umg
and > 14 uym, is being used to determine the cleanliness class. The determination of
the cleanliness class doesn’t depend on the particle size.

Example of presenting: 20/16/12
Partikel > 14 um,
Partikel > 6 pm(,
Analysis volume: 1 ml Partikel > 4 um(
Cleanliness class Number of particles .......... Up to and including
26 320000 640000
25 160000 320000
24 80000 160000
23 40000 80000
22 20000 40000
21 10000 20000
20 5000 10000
19 2500 5000
18 1300 2500
17 640 1300
16 320 640
15 160 320
14 80 160
13 40 80
12 20 40
11 10 20
10 5 10
9 2,5 5
8 1,3 2,5
7 0,6 1,3
6 0,3 0,6




5.6. Cleanliness classes according to NAS 1638

Analysis volume:

100 ml

Particle number x 103

Class 5-15pum 15-25 um 25 -50 pm 50 - 100 pm > 100 pm

00 0,125 0,022 0,004 0,001 0

0 0,250 0,044 0,008 0,002 0

1 0,5 0,089 0,016 0,003 0,001
2 1 0,178 0,032 0,006 0,001
3 2 0,356 0,063 0,011 0,002
4 4 0,712 0,126 0,022 0,004
5 8 1,425 0,253 0,045 0,008
6 16 2,85 0,506 0,090 0,016
7 32 5,7 1,012 0,18 0,032
8 64 11,40 2,025 0,36 0,064
9 128 22,8 4,05 0,72 0,128
10 256 45,6 8,1 1,44 0,256
11 512 91,2 16,2 2,88 0,512
12 1024 182,4 32,4 5,76 1,024
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5.7. Cleanliness classes according to SAE AS 4059

Analysis volume: 100 ml
Particle per 100 ml
Size, 1ISO
11171
Calibrationor | >4 um (¢) [ >6 um (¢) |> 14 pm (¢)|> 21 pm (¢) (> 38 pm (¢) |> 70 pm ()
Electron
Microscope
Size Code A B C D E F

000 195 76 14 3 1 0

00 390 152 27 5 1 0

0 780 304 54 10 2 0

1 1560 609 109 20 4 1

2 3120 1220 217 39 7 1

3 6250 2430 432 76 13 2

4 12500 4860 864 152 26 4

5 25000 9730 1730 306 53 8

6 50000 19500 3460 612 106 16

7 100000 38900 6920 1220 212 32

8 200000 77900 13900 2450 424 64

9 400000 156000 27700 4900 848 128

10 800000 311000 55400 9800 1700 256

11 1600000 623000 111000 19600 3390 512

12 3200000 1250000 222000 39200 6780 1020
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5.8. Fields of application — compatibility

e A A

Applicable for:

hydraulic oils H, HL, HLP, and HV

gear oils C, CL, CLP

motor oils, gas oils

MIL-H-5606 E

vegetable based oils (HTG, triglycerides)

synthetic esters (HEES, HFD-U, HFD-R (without Skydrol)

5.9. Trouble shooting

5.10.

No settings of the CCS 4 are done by the operator.

Malfunctions, which could be eliminated by the operator, are limited to checking cables for

breaks. A

Any other cases require sending the CCS 4 to INTERNORMEN Technology GmbH
in order to recover the functions.
A brief description of the problem would expedite the trouble shooting and the repair process.
To check your warranty and to answer questions by phone we need the serial number and

the date of purchase of the instrument.

Shipment, parts list

(1)
(2)
(3)
(4)
(5)
(6)
(7)
(8)
(9)
(10)
(11)
(12)

CCs 4

Power supply unit, inclusive power cable
RS232 — interface cable

RS232 — adaptor plug to USB

High pressure hose

PVC - hose DR. 8x1

Quick connector Rectus 21K KO08 MPX
4 rolls print-out paper

Data manager CD

Instruction manual

USB - stick

Calibration certificate

article no.:

337546

338658

314462

336300

313742

316875

335908

335920

337625

336298

337627

after annual maintenance/
calibration at INTERNORMEN
Technology GmbH
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