Kkeller

>>> Pyrometer Systems

Pyrometer
CellaPORT PT11x,12x,13x

>> 1063102 | 01/2019




Operating instructions PT 1x, 2x, 3x >>> Pyrometer Systems

S

10
11

12
13

14

Content
GENEIAL.......cc i ——————— 1
1.1 Informationen about this manual ... 1
1.2 Explanation of symbols.............cooiiiiiiiiiii e 1
1.3 Liability and Warranty ..........oouuuiiii e 1
1.4 COPYIIGNT . 2
SafelY oo 2
21 1 (=T o =T 0 U 1 2
2.2 User’s responSibility...........couuuiiiiii i 3
2.3 Electromagnetic Compatibility .............ccccooiiiiiii 3
Scope Of deliVEry ... 3
Pyrometer types.......ccccomimmimmiiiiiniirrrrnr s 3
(CT=TT=T =TI D I-X-Tod g 1'0] 4o o N 4
5.1 0] (=T g o [=To I U SRR 4
5.2 Operating Controls and DiSplay ........ccooooeoeiiiiii 5
Charging the batteries......ccccccccoiiiiiiiirirrccc s 6
Preparing the pyrometer for measurements........cccccceeeeiiiiiirenneeeee. 6
71 General Information.............iii i 6
7.2 Diopter Compensation.............uiiiiii i 6
7.3 Brightness control to protectthe eye ..., 6
7.4 Focusing the pyrometer........ ... i 7
7.5 AlIgN the PYFOMETErS. ......uiiiiiiiiiiiiiiiiiiiii it eeaaanaene 7
7.6 Performing a measurement .............oooiiiiiiiiii i 7
7.7 Automatic SWItCh-Off .........eiiiiiiii e 8
Setting parameters at the pyrometer (basic configuration) ............ 8
1 L= o 10
9.1 Measurement configuration layer COOT ............ccccooimmmmmmiimiiiieeiieees 10
9.2 General function configuration layer CO11...........oooiiiiiii 11
9.3 Displayed temperature readings configuration layer C020......................... 11
Determining and Setting Emissivity .........cccccciiiiiiiiinnn, 11
Initializing material constants .........cccoeeeiiiiii, 12
11.1 Define number of material constants in array.................ccciiiee . 12
11.1.1  Store and assign material Constants...........c.ccoiiiiiiiiiie i 12
11.2 Select the material constant ..o 13
Further configuration ..........ccceiiiii 13
Configuration — signal conditioning .........cccccvviiiiiiiicinnneee, 13
13.1.1  TransmiSSION fACOr.......uuiiiii e e e s 13
13.1.2 Background Temperature Compensation ...........ccceviiieeiniiiee e 13
13.1.3 Temperature offset using linear interpolation ............cccccooiiiii i, 14
13.1.4  SmMOOthiNG FUNCLION ......ouiiiiiiei e a e s 15
13.2 MIN/IM@X MEIMOTY ... 16
13.2.1  MIN/MaX IMEIMOIY ...ttt e e et e e e e e e e et e e e e e e e e e e nnneeeeaaaaeas 16
13.2.2 Double Maximum Memory with hold time ... 16
13.2.3  Automatic Temperature Detection (ATD)........coeiiiiiiiiiieeee e 17
Setting Parameters at the device ..., 21
141 Configuration [aYers. ... 21
14.1.1  Temperature measurement lambda 1 (Configuration layer: c 80 1) ................ 22
14.1.2  Configuration 1/O (Configuration layer: ¢ 8 10) ... 23
14.1.3  General Functions (Configuration layer: 3 ¢ ¥) ..o 24

14.1.4 Displayed temperature readings (Configuration layer: ¢ 32 03 ).....coccoovoveveennaee. 24




Operating instructions PT 1x, 2x, 3x >>> Pyrometer Systems

15
16
17

18

19

20

21
22

23

24

25

26

27

28

29

30

31

32

33
34

35

Software CellaView............ e 25
O [0 = o - T = 25
Remote configuration..............ccooiiiiiiimmiiccccci e 26
171 MAIN IMIENU .. nnnnne 26
17.2  View Current Configuration.............ccccccvviiiiiiiiiiiiiiiieeeeeeeeee 27
17.3  SUDMENUS ..ot 27
L2 T B 0o oo [0 = T o PRSP PRR 27
17.3.2  Quick access to emissivity / signal smoothing / operating mode..............cccceeenee. 28
17.3.3  1/O Signal Configuration ...........ocueeiiiiiiii e 28
17.3.4  Automatic temperature data outpUL...........ccciiiiii i 29
17.4 User Recalibration.............oouuiiiiiiiiee e 30
1= T 1 =] 0 = 1T = 32
18.1 Cleaning the pyrometer lens/protective glass ..........cccooeeeviiviiiiiiiiiieeeecennn, 32
ACCESSOIIES....ciiiirieeeeeiiiir i 33
19.1 SuppleMENtary I€NS........ooiiiiii e 33
Theory of Non-Contact Temperature Measurements..................... 34
20.1 EMISSIVITY «.eveieiiii e 34
20.2 Emissivity Coefficient Table PT 110 ... 35
20.3  Emissivity Coefficient Table PT 120 - PT 130.....ccccoiiiiiiiiiiiiiiiiiiiiiiiieeeeeee 36
General technical data ... s 37
Technical Data PT 110........cccimmmmmmeiiiirrrrrsssssssss s 37
221 Field of View Diagrams for PT 110 ... 38
Technical data PT 113 ... 39
23.1 Field of View Diagrams for PT 113 ..., 39
Technical Data PT 115........cmciiiirrrree s 40
241 Field of View Diagrams for PT 115 ... 40
Technical Data PT 117 ... e e eersmssss s e 42
25.1 Field of View Diagram for PT 117 ... 42
Technical Data PT 118........cccirrrrrrs s 43
261 Field of View Diagram for PT 118 .........uuuiiiii 43
Technical Data PT 120.......ccccoimmmmemmmccrsre s s eeercmsssssssss s s e s e e e e 44
271 Field of View Diagrams for PA 120 ..........uuuiiiiiieieeeees 44
Technical Data PT 128 AF 10 ... 47
281 Field of View Diagram for PT 128 AF 10..........uuiiiiiiiiiiiiis 47
Technical Data PT 129 AF 10 ... e e e 48
29.1 Field of View Diagram for PT 129 AF 10.........ciiiiiiiiieieeee 48
Technical Data PT 129 AF 21/22/23......... e 49
30.1 Field of View Diagrams for PT 29 AF 21/22/23.........ccooiiiiiiiiieieeeeeee 49
Technical Data PT 130...........cccociimmmmmmiisnnnnsssssneenn 51
31.1 Field of View Diagrams for PT 130 ......cccooiiiiiiiiiiiiiieeieeeee e 51
Technical Data PT 135........cocii i 54
32.1 Field of View Diagrams PT 135 ... 54
DIimMEeNSIONS.......coiiiiecirirrrcr e e e 57
Shipping, Packaging and Disposal.........ccccccceummmmmmmmmmmnnnnnnnnnsnnsnnnnnn. 58
34.1 INnspecting your ShIPMENt............uuuiiiiiiiiiiiiiiiiii e 58
34.2 PaCKAGING ... 58
34.3  Disposal of used apparatus ..........ccoooeeeieiiiiiieeeeee 58

Copyright........ooo—————————— 59




Operating instructions PT 1x, 2x, 3x >>> Pyrometer Systems

36 Default settings PT 110,113,115, 117 ... 60
36.1 Temperature measurement (configuration layer: = 380 ¥) ... 60
36.2  General Functions (configuration layer: (2 3 ¥ ¥)..oooioiiiiiiicee, 60
37 Default settings PT 120,130,135 ......coorirmiciiiiiiiirrrrecesss e ee s 61
371 Temperature measurement (configuration layer: c 380 ¥) ... 61

37.2  General Functions (configuration layer: ¢ 3 § ¥) ... 61




Operating instructions PT 1x, 2x, 3x >>> Pyrometer Systems

1 General
1.1 Informationen about this manual

The Operating Manual shall enable the user to properly install the
pyrometer and those accessories which are necessary.

Before starting installation, be sure to read and understand this entire
manual, in particular the chapter on safety! The instructions contained in
this manual, especially those concerning safety, as well as site-specific
regulations governing UV radiation must be complied with at all times!

1.2 Explanation of symbols

Important safety-related references in this manual are marked with a
symbol.

' This symbol indicates important information which, if ne-
® glected, might result in pyrometer damage, malfunction or
breakdown.
&

This symbol points out guidelines which should be heeded for
efficient and trouble-free operation.

1.3 Liability and Warranty

All information compiled in this manual is in accordance with applicable
regulations. The statements made are based on state-of-the-art technol-
ogy and reflect our extensive knowledge and many years of experience.
& Always carefully read this Operating Manual before beginning
any work on or with the instrument, especially prior to installa-
tion and initial setup! The Manufacturer shall not be held liable
for any damages or malfunctions arising from a disregard of
the warnings and instructions contained herein.

This Operating Manual must be retained for future use. Please ensure
that all persons who wish to operate the instrument have access to this
manual.
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1.4 Copyright

This Operating Manual should be treated as confidential. It is solely in-
tended for use by persons involved with the instrument. This manual may
not be made available to a third party without prior Manufacturer’s con-
sent. Please contact the Manufacturer if the need should arise.

& The data, texts, charts, drawings, images or other representa-
tions contained in this manual are copyright-protected and fur-
thermore, subject to intellectual property rights. Violators will be
prosecuted. Unauthorised use and copyright infringement will
be subject to penalty by law.

Reproductions of any kind, in whole or in part, as well as the exploitation
or disclosure of this manual’s content without the explicit written approval
of the Manufacturer are expressly prohibited by law. Violations shall be
subject to compensation claims by the Manufacturer. The right to claim
additional indemnities remains reserved.

2 Safety

This chapter outlines all important safety aspects to be considered for
optimum employee protection and to ensure safe and reliable operations.

21 Intended use

The pyrometer is solely intended for non-contact measurement of tem-
peratures as described in this manual. Any other use is not intended.
Operational safety can only be ensured when the instrument is used for
its intended purpose.

' It is prohibited to use the pyrometer for any other purpose
° beyond what is specified in this manual. Using the instru-
ment in any other manner will be considered as improper.

The manufacturer is only liable for damage that occurs
during correct use. The prerequisite for any liability, how-
ever, is that the cause of the damage is due to a defective
product and the defect in the product was caused by the
manufacturer.
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2.2 User’s responsibility
The pyrometer may only be used when it is in perfect working condition.

2.3 Electromagnetic Compatibility

The devices comply with the essential safety requirements of the Elec-
tromagnetic Compatibility Directive 2014/30/EU (EMC Act).

3 Scope of delivery

Make sure that all of the following components have been included with
your shipment:

Pyrometer

Carrying case

Battery charger

Calibration certificate

Software CellaView (Download Version)
USB cable

4 Pyrometer types

Model Range Application
PT 110 0-1000 °C Non metallic
PT 113 500 — 1300 °C Furnace with flames
300 - 1300 °C
PT 115 500 — 2500 °C Glass
PT 117 400 — 2000 °C CO2 bands
PT 118 500 — 2500 °C Hot combustion gas
250 — 2000 °C Metals, ceramics, molten
S 350 — 2500 °C glass
Aluminium, reflective metals
PT 128 75-650 °C Laser application
PT 129 150 - 800 °C Aluminium, reflective metals
180 — 1200 °C Laser application
PT 130 500 — 2500 °C Metals, ceramics, glass at
high temperatures
PT 135 600 — 3000 °C Ultra accurate measures on

metals, semi-conductors
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5 General Description
5.1 Intended Use

The CellaPort PT series provides efficient pyrometers for non-contact
temperature measurements.

The field of applications for CellaPort PT 110 includes temperature de-
tection of materials such as synthetic materials, rubber, textiles, paper,
coated sheet steel, wood or varnish within a range from 0 °C to 1000 °C.

The CellaPort PT 113 is specially designed to detect the temperature of
objects in flame-heated furnaces. Because the PT 113 works at a narrow
spectral range of 3.9 ym, water vapour and CO: in the detector’s field of
view will not influence the measurement, even at greater target distanc-
es.

The CellaPort PT 115 is specially designed to measure the temperature
of glass. Glass is transparent in the visible spectrum and near infrared.
The emissivity depends on the wave length, type of glass and thickness
of glass. In the range of 4.5 — 8 um glass has an emissivity near 100%.
Above 5 pm atmospheric influences such as humidity or water vapor af-
fect the measurement. The CellaPort PT 115 has a special band-stop
filter with a spectral sensitivity of 4.6 - 4.9 ym. Thus, it measures the
temperature of the near surface region of the glass. Changes in thick-
ness, different types of glass or a change in the humidity in the atmos-
phere due to the wave length does not affect the measured values.

The PT 117 is used for measuring hot CO2 combustion gases for exam-
ple in wasting plants, incinerators, coal power plants and other combus-
tion furnaces. The PT 118 measures at a specific wavelength, where hot,
organic combustion gases have a high optical density and therefore
good radiation properties

The spectral pyrometers CellaPort PT 120, PT 130 and PT 135 are used
for temperature measurements from 250 °C to 3000 °C. Their applica-
tions cover large segments of the iron and steel producing industry and
the metal, glass, ceramics and chemical industries.

The CellaPort PT 128/ PT 129 are designed with a special band-stop fil-
ter and sensor which ignore interfering IR radiation from sources such as
daylight or laser beams. CellaPort PT 128 and PT 129 features a re-
sponse spectrum which is far less sensitive to incidental light reflections
from nearby hot objects than most commonly available pyrometers which
are responsive at short wavelengths. It is suitable for various applications
in the metalworking industry, and is ideal for measuring reflective metals
and aluminium at low temperatures. With its band-stop filter, the

4
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CellaPort PT 128 and PT 129 are highly accurate in capturing the tem-
perature of metal surfaces which are heat-treated by diode, Nd:YAG or
COs2 lasers.

5.2 Operating Controls and Display

The rear panel of the CellaPort has a 4-digit display and 4 push-buttons.
The display normally indicates the currently measured temperature. Dur-
ing configuration (using the push-buttons), the display will show the pa-
rameter you are setting. Whenever the display shows a parameter, the
F1 Parameter LED (yellow) will light up. During a running measurement,
the F2 Status LED (green) will light up.

Parameter LED Status LED

(9 — Ocular
w7 R

Mode key

Parameter
select / change

Charge indicator

USB connection

Charging socket
Switch ,ON*®

Y4 Tripod thread
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6 Charging the batteries

Connect the battery charging socket of the CellaPort to the provided
power supply (9 V DC). The charge indicator lights as long as the batter-
ies are being charged. A complete charging cycle takes approx. 15
hours.

Only use the power supply which comes with the pyrome-
' ter. Do not use any other power supply as this may cause
L irreparable damage to the device.

The charger is only for charging the battery.
' The rechargeable battery is only charged when the pyrom-
®  eteris switched off.

7 Preparing the pyrometer for measurements
7.1  General Information

The pyrometer’s field of view must remain unobstructed. Any obstruction
may lead to measurement errors.

7.2 Diopter compensation

The pyrometer offers diopter compensa-
tion to adjust the sighting device to the
user’s vision. Turn the ring until you see
a sharp image of the target spot indica-
tion in the viewfinder.

7.3 Brightness control to protect the eye

Instruments with a measuring range of >
2000 °C are equipped with a polarisation
filter to control brightness and protect the
user’s eye.
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7.4 Focusing the pyrometer

The pyrometer is equipped with focusable
optics. Turn the lens until the target object
and the target marker (distinctly marked in
the viewfinder) both appear in sharp focus
simultaneously

&

To ensure precise temperature measurement, the pyrometer
must be correctly focused on the target object

7.5 Align the pyrometers

Direct the CellaPort to the object to be measured. The target marker in
the through-the-lens sighting device indicates the size of the target. (see
technical data/ course of target). Make sure that the target spot is fully
covered during the measurement, otherwise the indicated temperature
will be too low.

7.6 Performing a measurement
1) LED measurement active

2) Measurement area
3 3) Target object

1

Press the ON button to switch on the device and to adjust the emissivity.
Then direct the CellaPort to the measuring object. Focus the target
marker at the diopter correction switch and adjust the pyrometer lens to
the correct measuring distance.

Measurement is in progress as long as you press the ON button. The
temperature (depending on the configured mode) is displayed on the
rear panel when you release the ON button. As an option, the measure-
ment readings can be transmitted via interface.

7
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&

The amount of thermal radiation emitted from an object de-
pends on the specific radiation properties of the material and its
surface. Non-contact temperature measurement requires that
you determine the material constant (emissivity) of the target
object prior to first-time use

7.7 Automatic switch-off

In the default setting, the CellaPort switches off automatically after 2
minutes if none of the control keys are pressed. Automatic switch-off can
be configured from 1 — 60 minutes. The CellaPort measures continuously
when it is in "automatic disconnection deactivated" mode.

8 Setting parameters at the pyrometer (basic configura-
tion)

Use the buttons A ¥ and the ,MODE" button on the rear panel to access
and configure parameters. With these buttons you can view and adjust
all settings required for operating the pyrometer.

Menu structure:

MOD MOD MOD
Normal Select Select Adjust
operating mode |[—»| config. layer » parameter > parameter
(temperature) c000- EPS S99
AV AV AV

1. Press the MODE button while in normal operating mode to switch
to "configuration layer" mode.

2. Use AV to select the configuration layer for the parameter you
wish to set.

3. Press MODE to confirm. Press A ¥ to select the particular param-
eter.

4. Press MODE to confirm. Press A V¥ to adjust the parameter value.

5. Press MODE again to end. Press A V¥ to selectc ~nd.

Whenever a control key has not been pressed within 30 seconds, the py-
rometer will automatically return to normal operating mode. The modified
value is applied.
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&

Key lock may have been activated at the terminal. When select-
ing the configuration layer you will be prompted to enter an ac-
cess code with PL08 . To obtain full access to parameter set-
tings, enter 7 1L L otherwise you will only be able to view pa-
rameters but not change them.
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Menu

9

Measurement configuration layer C001

9.1
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ON

s

Mode

In the default configuration, certain parameter settings will be

hidden. If required, you can have them shown.

&
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9.2 General function configuration layer C011

9.3 Displayed temperature readings configuration layer C020

on ==1%

Y
I

10 Determining and Setting Emissivity

In pyrometry, the specific radiation characteristics of the measured object
will influence the generated temperature data. In order to produce accu-
rate and reliable temperature readings, the pyrometer must be config-
ured according to the specific material constant (emissivity).

&

To determine the correct setting of the emissivity of a compara-
tive measurement is carried out by a contact measurement. To
minimize measurement differences between the two different
physical measuring methods, the comparison measurement is
almost the same time and performs at the same measuring
point as possible.

11
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During normal operating mode, emissivity can be set at the pyrometer
using the A V¥ buttons. When simultaneously pressing the MODE key,
the display shows the current measuring temperature while the emissivi-
ty coefficient continues to be adjusted in the background. This is an easy
way to determine the emissivity when the object temperature is known.
The modified values are directly adopted.

' Once you have configured the emissivity parameter, the

4 pyrometer will maintain this specific setting. The pyrome-
ter will always operate with this value unless you change
the setting.

11 Initializing material constants

The CellaPort lets you store up to 10 emissivity factors. Before you per-
form a new measurement, simply use the A V¥ control keys to select your
preconfigured emissivity factor. When you select a stored emissivity fac-
tor, the display will briefly show the preconfigured factor for that emissivi-
ty factor.

11.1 Define number of material constants in array

Before you configure the pyrometer with emissivity factors, you must de-
fine the size/length of the array. This is the number of material constants
you would like the array to contain (10 maximum). Using parameter
£ £ b. !, enter the total number.

Temperature measurement (Configuration layer: C001)

Parameter | Function Explanation

If Eb.t =afFF. then use
AV keys to manually set emis-
sivity

Enter desired number
of elements in array

M
i

o

11.1.1 Store and assign material constants

[

Next, assign a value to each material constant in the index (2. O !, E.
HH etC.).

Temperature measurement (Configuration layer: ¢ 3O )

Parameter | Function Explanation
€. 4 I\E/Irgrlﬁcs)lr\;lltgosition1 2 B.75%
€. de I\E/Irgriics)ir\;/itgosition 2 2 8.60%
€. 43 I\E/Ir:;ri]igir\;itgosition 3 2 B.50%

12
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11.2 Select the material constant
The memory position can optionally be set using the menu.

Temperature measurement (Configuration layer: ¢ 80 {3

Parameter | Function Explanation
= Memory position S.gc.)lefozcurrent selected material constant,

12  Further configuration

13 Configuration — signal conditioning
13.1.1 Transmission factor

The pyrometer has to be adjusted for the transmission properties of any
supplementary lens and/or protective window screwed onto the pyrome-
ter. Set the pyrometer for the specific transmission factor (a percentage
value) which is indicated either in the product’s data sheet or on the lens
itself. This is parameter £ R. 1 and can be accessed at configuration
layer c OO0 1. If you are not using any auxiliary lens or protective win-
dow, set the parameter to 100.0.

13.1.2 Background Temperature Compensation

Thermal radiation reflected from the surrounding will require that you
make an additional correction when the reflected radiation is strong
compared to the natural radiation of the target. This applies to object sur-
faces which have very low emissivity or when the temperature of the ob-
ject is lower than the temperature of its surroundings.

The background radiation reflected from the object consists of the follow-
ing factors:

e Background temperature

e Background size

e The capability of the background material to reflect infrared radia-
tion

To ensure that the measurement is not distorted and that the tempera-
ture readings are completely accurate, you should activate "background
temperature compensation" (switchon c 303 | /5Hc. 1). Now enter the
temperature value of the ambient source of radiation (bFRc &) and its
influence as a percentage (o= c '+). The influence in percent stands for
the size and the capability of the material to emit infrared radiation. You
will have to determine these variables first.

13
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Target object To =900 °C
Emissivity € < 1
Reflection ¢ > 0

Furnace radiation Tgaek = 950 °C

Source of extraneous radiation
Example: furnace 950 °C

13.1.3 Temperature offset using linear interpolation

When necessary, CellaPort PT allows you to program an offset for the
temperature reading reported. The offset correction can be configured
individually with a minimum of 2 and a maximum of 10 interpolating
points (X/Y nodes). This information is stored in a user-defined tempera-
ture-indexed lookup table and used for signal conditioning. For values
lower than the 1st node and higher than the last node, the first and last
linear segments are extrapolated. Enter the nodes in ascending order.
Use the rear panel display to access this functionviac 303 1/ L v+t

14
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Y4

Y3

Y2

Temperature after offset

v

1
X1 X2 X3 X4

Temperature before offset

13.1.4 Smoothing function

When the target object's temperature is erratic, it makes sense to
smooth these temperature fluctuations in order to stabilize the signal.
The greater the time constant tes, (user-definable), the lower the effect of
these fluctuations on the yielded temperature reading. The pyrometer’s
response time is proportional to the time constant. Set signal smoothing
via parameter c003 1 /& L.t CellaPort models PT 110/113 which
have a thermopile sensor also feature ,automatic averaging®. This facili-
tates a steady measurement, on the one hand, and enables fast re-
sponse times on the other hand when temperatures become erratic. This
function is activated as a default setting.

output signal without
smoothing

AN

output signal with
smoothing

time

15
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13.2 Min/Max memory

The pyrometer features a data memory to store minimum and maximum
(peak) temperature readings. This feature can be configured in one of
the following modes:

Memory off

Store minimum value (single)

Store maximum value (single)

Store double max. value for cyclical processes

ATD function (Only available in pyrometer with ATD function)

13.2.1 Min/Max Memory

In this mode—also called peak picker—the pyrometer determines the
highest or lowest temperature reading and keeps the temperature read-
ing. The value is stored until you press the ON button again. Additionally,
you can define the smoothing filter setting.

13.2.2 Double Maximum Memory with hold time

In this operating mode the pyrometer continuously detects the maximum
temperature reading. This value is stored for the duration of the config-
ured hold time and is displayed on the rear panel. In mid-sequence — af-
ter 50% lapse of the hold time — a second internal peak picker starts.
When the hold time has expired without finding a new max value, the
output signal decreases to the value of the second peak temperature (if it
turned out being lower than the first peak).

This memory mode serves to detect the maximum temperature of ob-
jects moving periodically past the pyrometer lens. The temperature read-
ing is kept for the duration of the configured holding time when the py-
rometer does not detect any hot object. The holding time should be con-
figured to approximately 1.5 times as long as the cycle of the moving tar-
gets. This ensures that a temperature measurement gap is avoided and
temperature changes are detected quickly.

16
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target object in the pyrometer’s field of view

temp. reading with double max. buffer

2/

holdtime

N~

temp. measurement without double max. buffer

time

13.2.3 Automatic Temperature Detection (ATD)

This function serves to automatically detect the temperature during man-
ufacturing processes with discontinuous or intermittent material flow, for
example molten metal casting at foundries. These limits or thresholds
define the temperature range within which you wish to detect the tem-
perature. It is also possible to determine the average temperature value
over the course of multiple measuring cycles.

17
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Peak picker for discontinuous processes
A
1600
— 1400 , ,
S | Limit 2
@ 1200 ] r
= i Tirme delay | Tirne delay P
g 199 : Sarmpling | |Cut-off irteryal : Sarmpling | Cut-off interval S
I ampling | - I armpling -off interval
E‘ 800 tirme :' tirme ':
2 600 | 4;
I I
400 :r i
I I
': T >
i i Time [min]
i
. i
Display RBr~o =0 |
—_— |
previous temperature reading nesy temperature neswy termperature
reading reading
start measuring range start measuring range
I
. I
Display Rro =k hL d i
I
| 1
previous temperature reading | New temperature reading news termperature reading
I
I
I
|
I

Threshold limits

The start of a measuring cycle is determined automatically and is de-
pendent on the following variables:

Parameter Function
Limit 1 Before beginning the measurement, the tem-
Lo b perature reading must have been lower than

Limit 1 at least once.
If Auto reset is activated (R~ St = on), Lim-
it 1 will be ignored

Limit2 (L .. &) Limit 2 must be exceeded at least for the dura-
tion of the time delay (c SEL).

Time Delay (t 2E L ): | See Limit 2

When the conditions are fulfilled, the sampling time can begin (c S c k).

18
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Parameter Function
Sampling time During the sampling time the temperature is
(ERck)™ detected and stored as a temperature value.

i The parameter &£ Rc &= 0 automatically recognises the
end of the discontinuous process (measured temperature <
L2). The pyrometer then shows "Auto" instead of the time
under parameter = Hec & .

Display and output of temperature reading [Rno]

The parameter R~ o (normal display mode) defines which temperature
value is saved during sampling.

Parameter Function
Display mode .= =0“ displays the lower temperature range
Rro) limit during the measurement.

.= hi_d” indicates the previous temperature
reading during the current measurement.

The green status LED indicates that a measurement is currently in pro-
cess.

Average weighting [F - P ~ ] Plausibility check

When the sampling time has ended, an average value is calculated for
recorded measuring cycles. The temperature reading is weighted with
the previously saved average value and added.

Parameter Function
Weighted average Factor for average weighting. If you enter
(F-Pr) 100%, averaging will be off.

The smaller you set the + - P~ factor, the stronger the weighting will be.

When the averaging function is activated (F - P~ <100%) a plausibility
check will be performed. The difference in temperature between the cur-
rent reading and the previously stored average is determined. If this de-
viation is greater than the plausibility threshold = S, the transmitted da-
ta will be ,0“ and the average value will remain unchanged.

Enter the upper threshold and lower threshold for the permissible devia-
tion separately.
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Parameter Function

Plausibility Upper threshold for permissible deviation, if
(ESP ) temperature reading > average value
Plausibility Lower threshold for permissible deviation, if
(ESP ) temperature reading is < average value

If a measuring cycle does not start during the period - ot the saved
average will be deleted and reinitialized when the next cycle begins.

Parameter Function
Timeout Time cycle for deleting average value (in
(coll) minutes)

At the end of the measuring cycle the pyrometer displays the average
temperature value (or the invalid reading ,- - - - “).

Cut-off interval [ 3 5]
A cut-off interval (time lag) begins after the measuring time has ended.

This cut-off interval must expire before the next measurement can start
with the cycle starting conditions described above.

Parameter Function

Cut-off interval (= & +S) | The interval between one completed sam-
pling and the start of a new sampling.

Timeout [ o U]

If a measuring cycle does not start during the period &£ o U, the saved
average will be deleted and reinitialized when the next cycle begins.

Parameter Function
Timeout (ct oUE): Time cycle for deleting average value (in
minutes)

Autoreset Funktion [R~ St ]

Activate auto reset for the ATD function to run cyclically. Limit 1 will then
be ignored.

Normally, for a new measuring cycle to start, the detected temperature
must have dropped below Limit 1. If, however, you wish to measure a
continuous process (continuous material flow), you must activate Auto
Reset. Limit 1 will then be ignored. Sampling will continue (restarting au-
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tomatically and producing temperature readings cyclically) as long as
Limit 2 is exceeded for the time period defined by £ SE L.

Parameter Function

Auto reset (R~ St ). | Auto reset on/off

Parameter Set Li2 checkon tAct[ch L 2]

When this parameter is set to ON (c - L 2 =on), the detected tempera-
ture must exceed Limit 2 during the entire measuring time (= A< = ) in
order for the pyrometer to generate a valid temperature reading. The

measurement is discarded when the value falls below Limit 2.

Parameter Function
Li2 check on tAct on/off
(chi )

14  Setting Parameters at the device

In addition to the configuration possibilities described, many parameters
can be adjusted at the rear panel using push buttons. These settings can
be accessed via configuration layers.

14.1 Configuration layers
The configuration layers are structured as follows:

. c 00 ' Temperature measurement lambda 1
. c O {0 1/O configuration (LED / Buzzer)

. c O 1 I General function

o c 0320 Display temperature readings

The following chart lists all parameters. In the factory default configura-
tion, certain parameters and configuration layers will not be accessible
by control key. This is meant to simplify pyrometer operation for the user.
These parameters are indicated by®. If required, remote access to these
parameters can be enabled via PC interface or at configuration layer
c O 1 1. Open the user calibration menu (Menu mode: Full).

Some parameter settings will be hidden if their basic function has been
deactivated. For example, you will not be able to adjust the smoothing
time of the filter if the filter has been turned off or switched to automatic
mode.
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14.1.1 Temperature measurement lambda 1 (Configuration layer:
c80 1)

By default, some parameters are su

pressed to facilitate operation.

Paramters | Function Explanation
. Use array with 1-10 entries or enter material
]
cEEb i Array Size constant directly into the pyrometer
s s Enter material constant directly into the py-
[]
£ P5S. | | Emissivity factor L1 rometer
_ ‘s Ch try fi th terial tant
£ ,dH Memory pOSItIOﬂ arr:;se an entry from the material constants
i : _ Customize the array; assign a value to each
. O Assign material con of the material constants in the array. Possible
stants indexes depend on the size of the array
A Transmittance factor
L1
. o _ . | Ambient temperature o
2= | compensation
. o _ . | Temp. of ambient
U I S g . . o
source of radiation
i The reflected thermal radiation from the sur-
LR, Influech of ambient roundings as a portion of the total IR radiation | @
IR radiation collected by the sensor in %
. . | Temperature offset oFF  Off o
- 1. using linear 2- 12 number of nodes used
. H t |lnodex1-10 Signal input (initial value) node n (1)
. 9 {|nodey1-10 Signal output (resulting value) node n (1]
ofF smoothing not activated
. . . on  simple smoothing
FoaL SmOOthmg filter Auto subsequent smoothing (only model
PA11x)
~ L & | Smoothing time time t98 in sec for simple smoothing
ofF off
M .~ lowest (min.)temperature, single
aEM v | Min/Max memory nAH  highest (max.) temperature, single
dbt . double maximum
d .50 ATD function
"1E Nk | Hold time for Min/Max | Hold time in sec.
- .+ = | Smoothing filter for oFF  Off
- e e I * o On
min/max

Smoothing time*

Time t98 in sec.

time delay **

For ATD function, see Chap. 13.2.3

Sampling time **

A For ATD function, see Chap. 13.2.3

cut-off interval **

For ATD function, see Chap. 13.2.3

threshold **

c

c —

- o | Timeout™™ For ATD function, see Chap. 13.2.3

'+ V| Limit 1** For ATD function, see Chap. 13.2.3

. 2 | Limit 2** For ATD function, see Chap. 13.2.3

- - P+~ | Average weighting ** For ATD function, see Chap. 13.2.3
- Plausibility

For ATD function, see Chap. 13.2.3
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- | Plausibility
. threshold **

For ATD function, see Chap. 13.2.3

Mode of display **

m
(]

show lower limit of temp. range dur-
ing running measurement

Hold previous temp. reading during
running measurement

EhL

o

S+ | Auto reset™*

For ATD function, see Chap. 13.2.3

Set Li2 check on tAct**

For ATD function, see Chap. 13.2.3

cnd End exit menu
* Only available with Min/Max and Double Max modes
i Only available with ATD function
=

L1 = Lambda 1 = temperature reading from spectral channel 1

14.1.2 Configuration 1/0 (Configuration layer: ¢ 8 {Q3)
In the factory default configuration, all parameter settings for digital in-

puts and outputs will be hidden.

Parameter | Function Explanation
CypE Operating mode/ Lt Lambda 1
measuring technique
— oFF OFF
t Ed4. | LED (green) e ON (1
~d+4 Status LED indicates ‘ready’
L { Lambda 1
L 1P~ Lambda 1 without peak picker
. £ 25 | LED: define source &t Device inner temperature (1)
ALt r~.t Measuring time ATD Lambda 1**
RAc. 1 Messzeit vom ATD Funktion Lamda

1**

o F | LED function

Switch direction “Level” (LED acti-
vated if limit exceeded)

L uwi - Switch direction “Level” (LED / out-
put inverted) 0
Switch direction “Range” (LED acti-
cated if range exceeded)

Switch direction “Range” (LED / out-
put inverted)

LED switching thresh-
' |old

Switching threshold
(only available at function “Level”)

+ | LED signal threshold

Hysteresis +/- relative to signal threshold
(only aviable at function “Level”)

LED lower limit of

Lower limit of range for switch signal

(1
(1
range (only available function “range”) o
. = o - | LED upper limit of Upper limit of range for switch signal o
e range (only available function “range”)
L EdL |LED delaytime 0
L Edn |LED hold time 0
- oFF OFF
biic. | Buzzer e ON (1)
-— ) - o ':: St t R d 'S. |
Lii2 S | Buzzer: define source | "7 e mgaena o
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L 1P~ Lambda 1 without peak picker
4 Device inner temperature
Rt~ 1 Triggered by ATD function Lambda 1**
R Ac. i Measuring time ATD Lamda1**
Lol Switch direction “Level” (Buzzer ac-
tive if limit is exceeded)
Lot - Switch direction “Level” (Buzzer /
TN P N ; output inverted)
oiic Buzzer function -nbG. Switch direction “Range” (Buzzer O
active if range is exceeded)
-~5-  Switch direction “Range” (Buzzer /
output inverted)
. .. | Buzzer switching Switching threshold o
2= 'threshold (only available at function “Level”)
Lo L Buzzer signal Hysteresis +/- relative to signal threshold 1)
SHE " Y threshold (only available at function “Level”)
Le Buzzer lower limit of Lower limit of range for switch signal o
e range (only available function “range”)
. 1+ - | Buzzer upper limit of | upper limit of range for switch signal o
(R g range (only available function “range”)
b2 | Buzzer delay time 0
b2 N | Buzzer hold time 0
End End exit menu (1]
i Only available with ATD function
14.1.3 General Functions (Configuration layer: c 8 ! )
Parameter | Function Explanation
ofF £ automatic switch-off function deac-
AofF | Auto switch-off fivated
o i1-50 time period in minutes for auto
switch-off delay
= of F automatic temp. data output is off
H.oE Auto temp. data ouput o~ temp. data output at PC terminal o
HcYc Cycle for auto temp. Select cycle time in' s (1]
data output
Odde Device address 5?5; address of device for non-terminal 0
"'on'' Display panel indicates "on"
o 5P | Display control A 1 Indicated temperature reading ac- (1)
cording to operating mode
. or degrees Celsius
[ ]
U & | temperature unit of degrees Fahrenheit
~or With @ marked parameter are not-
ME U | Menu-Mode shown
ULt All parameters are shown
el =] End exit menu
14.1.4 Displayed temperature readings (Configuration layer:
NoMN
cu u)
Parameter | Function Explanation
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N Temp. reading Actual temperature reading lambda L1
Lambda
v O Temp. reading Lamb- | shows current temperature reading for L1
- ' dal Pre prior to peak picker
- ..~ & | Inner temperature Current inner temp. of device
cnd End exit menu

15 Software CellaView

The software CellaView can be used for representation, analysis and ar-
chiving of measured values of your pyrometer.

You can download the CellaView software here:

https://www.pyrometer.com/

16 PC Interface

The CellaPort features a USB port to enable data communication to a
PC for remote device configuration and temperature monitoring. Either
use the CellaView software or use another standard terminal program.

The USB port is on the back of the pyrometer, covered by a protective
cap. The pyrometer is supplied with a standard USB cable.

A Windows®operating system released prior to Windows®7 will not au-
tomatically identify the CellaPort as the peripheral device. The required
driver is on the download area CellaView or use the Ilink
www.prolific.com.tw to download the PL 2303 driver.

When using the CellaView software no additional parameter must be set.

For more information on CellaView, please refer to the software instruc-
tion manual.

If you are using a terminal program such as HyperTerminal, set parame-
ters for the serial interface as follows:

57600 Baud / 8 Data bits / odd parity / 1 stop bit /
no handshake

&

Serial communication starts approximately 2 seconds after the

data terminal ready (DTR) control signal is enabled at the inter-
face. Activate this signal in the terminal program or device con-
figuration
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After enabling the interface and selecting parameter settings, the pyrom-
eter will automatically transmit data via serial interface (autoprint activat-
ed).

17 Remote configuration

Pyrometer setup and temperature monitoring can be configured from a
PC running a simple serial terminal such as HyperTerminal. Many key
parameters can be easily accessed from a keyboard. Additional func-
tions and settings can be programmed from cascading submenus, as
shown in the menu navigation chart below:

Enter

press o
@ Main Meng RETURN] > Execute the
QESC command
A
Select [KEY] | Backspace
Enter A\ 4
C press =
Submenu 1 TRETURN] Execute the
<O [ESCl command
[ESC]
A
Select [KEY] | Backspace
Enter A 4
C press
> Execute the
[RETURN]
Submenu 2 or [ESCI command
[ESC]

To set the pyrometer to the terminal mode, simultaneously hold down the
Ctrl key and press the E key twice in rapid succession.
A help menu will appear on the screen.

Direct commands have an assigned key. Example: E for emissivity (epsi-
lon). Submenu settings are shown in brackets. Example [Lambda 1]
17.1 Main Menu

After starting the terminal program or after entering ,H* the main menu
will appear:
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1: [LAMBDA 1]

C: [I/0]
K: [CALIBRATION]

H: Show this help-site
W: Show ambient temperature
X: Show measure temperature

>>> Pyrometer Systems

E: Quick access EPSILON

A: Quick access FILTER

T: Quick access Aol SOURCE

Y: Quick access Aol SCALE BEGIN
Z: Quick access Aol SCALE END

J: Show diagnosis
Q: Show calibration data
P: Show channel parameters

17.2 View Current Configuration

Command ,P“ shows you how your CellaPort is currently configured. At a
glance you can view the following parameters:

- PT 110 AF1 0-1000C - 00/00104 - Job - 10.06.13 -

- PT10SW101/0 SP 8 - 14 um

Ll range .... 0.0 - 1000.0 C
Ll epsilon ............ 99.3 %
L1l transmission ....... 99.9 %
Ll backc. ... i, off
Ll linearization .......... off
Ll filter ........... automatic
L1l memory type double 2.00 s
L1l memory filter .......... off
Unit ..., Celsius
Terminal assigned to ...... USB
Autoprint ......... on (cyclic)
Print cycle time ..... 0.1 s
Protocol address .......... 001
Display ....coeee... temperature
Key lock ..., off
>

Version 01.02 10.07.13 -

DISPLAY source ....... lambda 1

GRN.LED source .... ATD tAct Ll
GRN.LED function level/signal

GRN.LED delay time ... 0.00 s
GRN.LED hold time .... 0.00 s
BUZZER source ATD triggered L1
BUZZER function level/signal

BUZZER delay time ... 0.00 s
BUZZER hold time .... 1.00 s

At the top left, there is a list of data acquisition parameters for ratio mode
(quotient). The right-side column shows LED/Buzzer configuration. At the
bottom left you will find general settings.

17.3 Submenus
17.3.1 Configuration

Press key "1" to access all data logging parameters for Lambda 1.

Ll epsilon .....ienn... 99.3 %
L1l transmission ....... 99.9 %
Ll backc. ..., off
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L1l linearization .......... off
Ll filter ........... automatic
L1 memory type double 2.00 s
L1l memory filter .......... off

C: [CONFIG EPSILON TABLE]
E: Epsilon

T: Transmission

B: Background-Compensation
L: [LINEARIZATION]

F: Filter

M: [MEMORY]

P: Show parameter

Q: Show calibration data
X: Show L1 temperature

Y: Show Ll premax temperature
ESC: Back to MAIN-MENU

>LAMBDA 1 >

17.3.2 Quick access to emissivity / signal smoothing / operating
mode

Use keys "E", "A" and "T" to access and change the emissivity setting,
smoothing filter and measuring mode.

17.3.3 1/0 Signal Configuration
Press ,C“ to access and adjust all settings regarding LED and buzzer.

C: [STATUS LED CONTROL]
D: [BUZZER CONTROL]

M: [OPTIONS]

ESC: Back to MAIN-MENU

The LED and buzzer configuration are grouped in submenus where each
can be accessed for further configuration.

LED control:

Submenu CONTROL LED

GRN.LED source .... ATD tAct L1
GRN.LED function level/signal
GRN.LED delay time ... 0.00 s
GRN.LED hold time .... 0.00 s

S: Set source

F: Set function

D: Set delay time

O: Set hold time

ESC: Back to MAIN-MENU

>I/0 >LED CONTROL >
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>I/0 >LED CONTROL >S

Set status LED source:
0: Off
1: Ready-Signal
2: Lambda 1
3: Lambda 1 premax
4: Ambient Temperature
5: Lambda 1 ATD Trigger
6: Lambda 1 ATD tAct

Your choice>

In the submenu "Options" you can program a keylock. If keylock is acti-
vated and you wish to change a parameter setting, enter Code P {30
for full access. If you enter an incorrect code, you can view the configura-
tion but you will not be able to change the setting.

Autoprint ......... on (cyclic)
Print cycle time ..... 0.1 s
Protocol address .......... 001
Display ....oeoe... temperature
Key lock ..., off
Unit ..., Celsius

A: Set autoprint function
T: Set output cycle time
P: Set protocol-address
D: Set display function
E: Set key lock

F: Set unit Celsius/Fahrenheit
R: Switch off pyrometer

ESC: Back to MAIN-MENU

>I/0 >OPTIONS >

17.3.4 Automatic temperature data output

For continuous serial transmission of temperature data, you must acti-
vate automatic temperature data output.

In the submenu “Options”, command “A"™ activates (on) / deactivates
(off) this function.

If ATD is activated, the temperature data will only be transmitted after
successful completion of measurement.

If ATD is deactivated, press command "T" to select the cycle time in
which the current temperature data are transmitted through the serial in-
terface.
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When automatic temperature data output is activated, the pyrometer will
not display the parameter settings when it is switched on. Instead, the

pyrometer will instantly begin transmitting data.

Temperature data format

Byte |Negative Temperature |Positive Temperature [Temperature exceeds Temperature falls below
measuring range measuring range

1 Minus symbol "-" Space Space| Space
2 Digit 1000 Digit 1000 Minus symbol "-" Minus symbol "-"
3 Digit 100 Digit 100 "O" "U"
4 Digit 10 Digit 10 "V "N"
5 Digit 1 Digit 1 "E" "D"
6] Decimal point "." Decimal point "." "R" "E"
7| Decimal place Decimal place Space] "R"
8 Space Space Space] Space|
9 Unit "C" or "F" Unit "C" or "F" Minus symbol "-" Minus symbol "-"|
10 Space Space Space] Space|
11 Carriage Return Carriage Return Carriage Return Carriage Return

(&= All signs/symbols are ASCII coded; preceding zeros will be

transmitted

The cycle time in which the temperature reading is transmitted can be
set via parameter R c 3¢ (minimum cycle duration is 0.1 second).

17.4 User Recalibration

If ever required, the pyrometer can be recalibrated. Go to Submenu Cali-
bration. Press command ,K“ and then enter the password ,100“ to ac-

cess the calibration

menu.

. "Pyrometer

: Reset settings to
: Set menu mode

PT Series"
default

[LAMBDA 1 CALIBRATION]

factory default

: Set pyrometer name
: End Calibration-Mode
: Back to MAIN-MENU

>CALIBRATION >

You can reset all configurations you have made to your pyrometer and
restore the factory default settings using command "A". This also applies
to data acquisition parameters, LED and buzzer.

Press command "E" if you would like to view all parameters which are
otherwise hidden. Because this list of menu items is quite long (Chapter
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14.1), we only recommend this for advanced users. If you intend to carry
out measurements of molten metal only, it makes sense to maintain the
factory configuration. This will keep those parameters, which will not re-
quire adjustment, hidden.

Command "S" enables the user to enter a short word to designate the
measurement location/task. This text can be accessed from the Main
Menu by pressing "Q".

L1l range .... 0.0 - 1000.0 C
L1l User calibration ....... off
L1 User def. offset +0.00000
L1 User def. factor +1.00000

A: Set L1 - extended-range
B: Set L1 User-Cal. On/Off
ESC: Back to MAIN-MENU

>CALIBRATION >LAMBDA 1 >

Use command "A" to reconfigure the pyrometer's measuring range. The
range can be adjusted to be either larger or smaller than the factory-
configured range. When customizing the temperature range, make sure
that upper and lower temperatures you enter are compatible with the py-
rometer’s actual working range.

Use key "B" for direct access to enable adjustments to the CellaPort PT.

' To recalibrate your CellaPort, you will require a calibration fur-

M nace and a reference standard

If you make a mistake while making the adjustments, simply enter off-
set=0.0 und factor=1.0, or set User Calibration to ,off".
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A
T target

User calibration

—— Actual temperature
------------------- Influence of offset
—————— Influence of factor (slope)

v

T actual

18 Maintenance
18.1 Cleaning the pyrometer lens/protective glass

A false temperature reading will be generated when the lens/protective
glass is dirty. Therefore check the lens periodically and clean it, if neces-

sary.

Dust can be removed by simply blowing it away or by using a soft brush.
A special lens cleaning cloth is ideal, but any soft, clean, lint-free cloth
will be suitable.

If the lens is quite dirty, use a very mild liquid detergent and rinse careful-
ly with clear water while holding the pyrometer down. Apply as little pres-
sure as possible to avoid scratching the lens.

Make sure to turn off the pyrometer before removing or attaching the
lens. Failure to do so may result in damage to the instrument!

Protect the pyrometer against high ambient temperatures, high
air humidity, high voltage and strong electromagnetic fields.
Never point the lens directly towards the sun.
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19 Accessories

Description Type Item No.

Protective glass M46 70146 120314

USB Cable VK 11/D 1009677

Power supply 1053975

Carrying case PT 110/A 1052289

Supplementary lens PZ 20/0-50 514744

Supplementary lens PZ 20/0-63 514985

Supplementary lens PZ 20/0-75 513840

Supplementary lens PZ 20/0-120 514973

19.1 Supplementary lens

Pyrometer Supplementary lens

Type PZ 20/0-50 PZ 20/0-63 PZ 20/0-75 PZ 20/0-120
distance spot distance spot distance spot size distance spot

T gmm T gimm O

PT 120 AF 1/5

PT 129 AF 1

PT 130 AF 1

PT 135 AF 1

PT 120 AF 2/6

PT 129 AF 2

PT 130 AF 2

PT 135 AF 2

PT 120 AF 3/7

PT 129 AF 3

PT 130 AF 3

PT 135 AF 36/9

PT 129 AF 10 34-41 1,28-1,75

PT 129 AF 21/22 4554 1,05-1,5 52-63 1,2-1,75
PT 129 AF 23 101-112 1,13-1,75

36-41 0,35-0,45 45 -54 0,4-0,6 52 - 63 0,45-0,7 84 -112 0,7-1.1

31-36 0,3-0,4 38-45 0,35-0,5 43-52 0,4-0,6 66-84 0,55-0,9

41 0,3 101-112 0,55-0,67
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20 Theory of Non-Contact Temperature Measurements

All materials radiate thermal energy in all states of aggregation above
absolute zero. This radiation is mainly caused by atomic or molecular
oscillations. The intensity of this infrared radiation is a measure for the
temperature of the radiating body. A pyrometer detects this radiation

and displays it as a temperature value.

20.1 Emissivity

The intensity of the radiation not only depends on the temperature but
also on the radiation properties of the material you want to measure. The
ability of a body to emit infrared radiation is expressed by a material con-
stant called

Emissivity coefficient or just emissivity.

This coefficient lies between 0...100 %. A body with ideal radiation (black
body) has a coefficient of 100 %. Materials with the same temperature
but with lower radiation intensity have coefficients lower than 100 %. Ex-
act temperature readings can only be obtained when the emissivity coef-
ficient of the target is correctly adjusted on the pyrometer. The pyrometer
then automatically compensates for the lower radiation.

For non-contact measurements the CellaPort uses the intensity of the
infrared radiation at a certain wavelength.

It is necessary to configure the CellaPort to the respective emissivity co-
efficient of the measuring object. An incorrectly set emissivity coefficient
leads to wrong temperature readings. Below is a table showing emissivi-
ty coefficients for various materials.
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List of emissivity coefficients of different materials in %

CellaTemp PA 10
Wavelength A 8 -14 uym
"Black body" 100
Aluminium oxide 76
Asphalt 90 - 98
Baking oven, dark colour 96
Concrete 55-65
Bitumem (roofing paper) 96
Bread in baking oven 88
Ferrous oxide 85 -89
Enamel 84 - 88
Earth 92 -96
Paint and varnish, bright 92

¢ o o , pale 96
Gypsum 80 -90
Glass 85-95
Graphite 98
Rubber, black 94
Skin, human 98
Wood 80-90
Radiator 80 -85
Lime cast 91
Clinker bricks, glazed 75
Cooking plate 95
Synthetic material, nontransparent 65 - 95
Copper, oxidized 78
Leather 75 -80
Marble 94
Brass, oxidized 56 - 64
Paper 70-94
Sand 90
Fireclay 75
Steel, stainless 45
Steel, rusty 69
Textiles 75 - 88
Water 92 - 98
Cement 90
Bricks 93 - 96
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20.3Emissivity Coefficient Table PT 120 - PT 130
List of emissivity coefficients of different materials in %

Type PT 120 PT 130/135
Wavelength A 1,1..1,7 um 0,78...1,06 um
0,82...0,93 um
"Black Body" 100 100
Aluminium, polished 5 15
Aluminium, blackened 10 25
Asbestos cement 60 70
Bronce, polished 1 3
Bronze, blackened 15 30
Chromium, polished 15 30
Iron, heavily scaled 90 95
Iron, rolling skin 75 90
Iron, liquid 15 30
Gold and silver 1 2
Graphite, blackened 85 a0
Copper, oxidized 70 90
Brass, oxidized (tarnished) 50 70
Nickel 8 20
Porcelain, glazed 50 60
Porcelain, rough 75 85
Soot 90 95
Fireclay 40 50
Slag 80 85
Pottery, glazed 85 90
Bricks 85 90
Zinc 40 60
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21 General technical data

Digital output:
Cyclical data output,
adjustable cycle time

Resolution Display:
1K

Resolution USB:
0.1K

Power supply
Rechargeable battery pack
Mains adapter

Battery-life

Up to 12 hours of use

(based on continuous operating
atTa=23°C

22

Temperature range:
0...1000 °C

Sensor:
thin-film thermopile

Spectral sensitivity:
8-14 um

Permissible humidity
95% r.H. max.
(non-condensing)

Ambient operating tempera-
ture:
0-50°C

Storage temperature:
-20 - 50 °C

Housing:
Aluminium

Protection rating:
IP 40 nach DIN 40050

Technical Data PT 110

Reponse time tgg:
<30ms

Measuring uncertainty:
1 % of range and but at least
2 K (if smoothing is = 30 ms)
(ate=1.0 and TA=23 °C)

>>> Pyrometer Systems

Weight:
Approx.. 1.1 kg

Sighting

Through-the-lens sighting, par-
allax free imaging, target spot
indicator, diopter compensa-
tion, polarizing filter

ATD function

automatically identifies the
target and detects its tempera-
ture

Repeatability:
1K

Temperature coefficient with
reference to 23 °C:
<0.1K/K(atT <250 °C)
<0.04 %/K (at T =2 250 °C)

of measured value
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22.1 Field of View Diagrams for PT 110

PT110 Lens Focussing range Distance to target
size ratio
AF 1 PZ 10.01 0.3m- 50:1
AF 2 PZ 10.05 0.15-0.3m 48:1
PZ 10.01 (0.3 m - «) Target diameter [mm]
D =50:1 20 40 60 80 100 120 140 160 180 200
| | | I | | | | | | I
[ I I [ [ I I I [ | |
Hﬂ=lllllllll _____
| | | | | | | | | | |
[ I I I [ [ [ | I
0 1 2 3 4 5 6 7 8 9 10
Target Distance [m]

PZ 10.05 (0.15 - 0.3 m) Target diameter [mm]

D =48 :1 3.15 4.2 5.21 6.5

m 4

0.1 0.2 0.4
Target distance [m]
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23 Technical data PT 113

Measuring range: Reponse time tg(: Repeatability:
500 ... 1600 °C <100 ms 1K
Sensor: Measuring uncertainty: Temperature coefficient with
Thermopile 1 % of range reference to 23 °C:
(ate =1.0 and TA=23 °C) < 0.04 %/K
Spectral sensitivity:
3.9 um

23.1 Field of View Diagrams for PT 113

PT113 Lens Focussing range Distance to target
size ratio
AF 1 PZ 15.03 0.8m-ow 45:1

PZ 15.03 (0.6 m - «) Target diameter [mm]

D=45:1 13 22 44 67 89 11 133 156 178 200 222

0 1 2 3 4 5 6 7 8 9 10
Target distance [m]
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24 Technical Data PT 115

Measuring ranges :
MR I: 500 ... 2500 °C
MR 11: 300 ... 1300 °C

Sensor:
Thermopile

Spectral sensitivity:
4.6 -4.9 ym

Reponse time tg(:
<100 ms

Measuring uncertainty:
PT 115 AF 1

0.75 % of range

PT 115 AF 2

0.75 % of range and but at
least 3 K

(ate=1.0 and Ta=23 °C)

24 1Field of View Diagrams for PT 115

>>> Pyrometer Systems

Repeatability:
1K

Temperature coefficient with
reference to 23 °C:
<0.04 %/K

PT115 Lens Focussing range Distance to target
size ratio
AF 1 PZ 15.03 0.8 m - 70:1
AF 2 PZ 15.03 0.8 m- 45:1
PZ 15.03 (0.8 m - =) Target diameter [mm]
D=70:1 11 14 29 57 71 86 100 129 143

I [ [ [
4 5 6 7

Target distance [m]
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PZ 15.03 (0.8 m - «) Target diameter [mm]

D=45:1 18 22 44 67 89 111 133 156 178 200 222

et

0 1 2 3 4 5 6 7 8 9 10
Target distance [m]
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25 Technical Data PT 117

Measuring ranges: Reponse time tgg: Repeatability:
400 ... 2000 °C <100 ms 2K
Sensor: Measuring uncertainty: Temperature coefficient with
Thermopile 0.75 % of reading + 1 K reference to 23 °C:
(at € =1.0 and TA=23 °C) <0.04 %/K
Spectral sensitivity:
COz2 band

25.1 Field of View Diagram for PT 117

PT117 Lens Focussing range Distance to target
size ratio
AF 1 PZ 15.03 0.8 m- 70:1
PZ 15.03 (0.8 m - =) Target diameter [mm]

D=75:1 11 13 27 40 53 67 80 93 107 120 133

Moot HHH

| | | | | | | | | |
| I I I I [ I [ I | |

0 1 2 3 4 5 6 7 8 9 10
Target distance [m]
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26 Technical Data PT 118

Measuring ranges: Reponse time tgg: Repeatability:
500 ... 2500 °C <100 ms 2K
Sensor: Measuring uncertainty: Temperature coefficient with
Thermopile 0.75 % of reading reference to 23 °C:
(ate =1.0 and TA=23 °C) < 0.04 %/K
Spectral sensitivity:
hot combustion gas

26.1 Field of View Diagram for PT 118

PT118 Lens Focussing range Distance to target
size ratio
AF 1 PZ 15.03 0.8 m- 70:1
PZ 15.03 (0.8 m - «) Target diameter [mm]

D=70:1 11 14 29 43 57 71 86 100 114 129 143

Moot HHH

| | | | | | | | | | |
| I I I I [ I [ I | |

0 1 2 3 4 5 6 7 8 9 10
Target distance [m]
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27 Technical Data PT 120

Measuring ranges: Response time tos:

250 ... 2000 °C <50 ms (T > 250 °C)
<2ms (T>750°C)

Sensors:

photo diode Measuring uncertainty:

0,3 % of temp. Reading, at
least 4 K
(ate=1.0and Tp = 23 °C)

Spectral sensitivity:
1.1-1.7 um

27.1 Field of View Diagrams for PA 120

>>> Pyrometer Systems

Repeatability:
1K

Temperature coefficient with
reference to 23 °C:

0.25 K/ K (for T <500 °C)
0.05 % / K (for T 2 200 °C)

of measured value

PT120 Lens Focussing range Distance to target
size ratio
AF 1 PZ 20.01 0.4m - 175:1
AF 2 PZ 20.03 0.2m-0,4m 150:1
AF 3 PZ 20.06 1.2m-o 275:1
AF 4 PZ 20.05 0.2m-o 40:1
PZ 20.01 (0.4 m-~)  Target diameter [mm]
D=1751:1 6 11 17 23 29 34 40 46 51 57
| | | | | | | | |
[ I I [ [ I I [ | |
m =4+ 999V VvVeEeTE
— —
0 1 2 3 4 5 6 7 9 10
Target distance [m]
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PZ 20.03 (0.2 - 0.4 m) Target diameter [mm]

D =150 :1 1.3 2.0 2.7

0 0.1 0.2 0.3 0.4
Target distance [m]

PZ 20.06 (1.2 m - =) Target diameter [mm]

D=275:1 44 73 11 145 182 248 255 291 32,7 364

|
I
0 1 2 3 4 5 6 7 8 9 10
Target distance [m]
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PZ 20.05 (0.2 m-«~)  largetdiameter [mm]

D=40:1 5 25 50 75 100 125 150 175 200 225 250

- HHHH

|

I

4 5 6 7 8 9 10
Target distance [m]
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28 Technical Data PT 128 AF 10

Measuring range: Response time tos: Repeatability:
75...650 °C <200 ms (T >75°C) 1K

<50 ms (T > 100 °C)
Sensors: <15ms (T > 125 °C) T ffici ith
photo diode <2 ms (T> 200 °C) r:}':rﬁf;ﬂ;ez?fc:'c'e"t wit

0.25 K/ K (for T <500 °C

Spectral sensitivity: Measuring uncertainty: 0.05 % / K((%rr T>500 oC))
1.8-2.4 ym 0.75 % of range and but at of measured valu:a

least 3K (¢ =1.0 and Ta=23

OC)

28.1 Field of View Diagram for PT 128 AF 10

PT128 Lens Focussing range Distance to target
size ratio
AF 10 PZ 20.08 0.3m-w 48:1

PZ 20.08 (0.3 m - «) Target diameter [mm]

D=48:1 63 21 42 63 83 104 125 146 167 188 208

| | | | | | | | | |
FT [ I [ I [ I [ I I

0 03 1 2 3 4 5 6 7 8 9 10
Target Distance [m]
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29 Technical Data PT 129 AF 10

Measuring range: Response time tos:

150 ... 800 °C <50 ms (T > 150 °C)

<2ms (T >200 °C)
Sensors: <2ms (T>350 °C
photo diode

Measuring uncertainty:

Spectral sensitivity: 0.75 % of range and but at

>>> Pyrometer Systems

Repeatability:
1K

Temperature coefficient with
reference to 23 °C:

0.25 K/ K (for T < 500 °C)
0.05 % / K (for T 2500 °C)

1.8-2.2um least 5K (¢ =1.0 and Ta=23 of measured value
°C)
29.1 Field of View Diagram for PT 129 AF 10
PT129 Lens Focussing range Distance to target
size ratio
AF 10 PZ 20.08 0.3m-o 48:1
PZ 20.08 (0.3 m - «) Target diameter [mm]
D=48:1 6.3 21 42 63 83 104 125 146 188 208
[ | | I | | | | | |
M1 I [ | | | I [ | |
H——————+— —
0 03 1 2 3 4 5 6 7 9 10
Target Distance [m]
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30

Measuring range:
180 ... 1200 °C

Sensors:
photo diode

Spectral sensitivity:

>>> Pyrometer Systems

Technical Data PT 129 AF 21/22/23

Response time tos:
<75 ms (T>180 °C)
<35 ms (T>200 °C)
< 5ms (T>300 °C)
<2 ms (T>600 °C)

Repeatability:
1K

Temperature coefficient with
reference to 23 °C:
0.25 K/ K (for T < 500 °C)

Measuring uncertainty: 0.05 % / K (for T = 500 °C)

1.8-22pum 0.75 % of range and but at of measured value
least 5K (¢ =1.0 and Ta=23
°C)
30.1 Field of View Diagrams for PT 29 AF 21/22/23
PT129 Lens Focussing range Distance to target
size ratio
AF 21 PZ 20.01 04m-ow 60:1
AF 22 PZ 20.03 0.2m-04m 56:1
AF 33 PZ 20.06 1.2m - 96:1
PZ 20.01 (0.4 m - =) Target diameter [mm]
D =60 :1 17 33 50 67 83 100 117 133 150 167
| | | | | | | | | | |
[ | [ [ [ I I I [ | |
[
[
| 25 A A R A B R RBRE
| \\\
—
0 1 2 3 4 5 6 7 8 9 10
Target Distance [m]
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PZ 20.03 (0.2 -0.4 m) Target diameter [mm]

D=56:1 3.6 5.3 7.1

m

0 0.1 0.2 . 0.3 0.4
Target Distance [m]
PZ 20.06 (1.2 m - =) Target diameter [mm]

D =96 :1 13 21 31 42 52 63 73 83 94 104

| | | | | | | | |

[ | I | [ [ [ [ [ |

| | | I I | | | | | |

[ I I [ I [ I I [ | |
0 1 6 7 8 9 10

3 4 5
Target Distance [m]
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>>> Pyrometer Systems

31 Technical Data PT 130

Measuring range: Response time tos: Measuring uncertainty:

500 ... 2500 °C <50 ms (T > 550 °C) 0.3 % of range and but at
<2ms (T>750°C) least 4 K

Sensors: (¢ =1.0 and Ta=23 °C)

photo diode Repeatability:
1K

Spectral sensitivity:

0.78 - 1.06 ym

31.1 Field of View Diagrams for PT 130

PT130 Lens Focussing range Distance to target

size ratio

AF 1 PZ 20.01 04m-ow 210:1

AF 2 PZ 20.03 0.2m-04m 200:1

AF 3 PZ 20.06 1.2m-o 310:1

AF 4 PZ 20.05 0.2m-o 55:1

PZ 20.01 (0.4 m - =)

D=210:1 5 10 14

Target diameter [mm]

19 24 28 33 38 43 48

QD -~ g

T

rget distance [m]
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>>> Pyrometer Systems

PZ 20.03 (0.2 - 0.4 m)

D =200 :1

Target diameter [mm]

1,5 2
I I
|

PZ 20.06 (1.2 m - =) Target diameter [mm]
13 16 19 23 26 29

7 10
I | | | | | | | | |
| | | | | |

I'I'Il A=A

D=310:1 4 32

|

I

0 1 2 3 4 5 6 7
Target distance [m]
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PZ 20.05 (0.2 m - «) Target diameter [mm]

D=55:1 4 18 36 55 73 91 127 175 145 164 182
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32 Technical Data PT 135

Measuring range: Response time tos:

600 ... 3000 °C <50 ms (T > 650 °C)
<2ms (T > 850 °C)

Sensors:

photo diode Measuring uncertainty:

0,3 % of range and but at

Spectral sensitivity: least 4K (ate =1,0 and Ta =

>>> Pyrometer Systems

Repeatability:
1K

Temperature coefficient with
reference to 23 °C:
<0.25 K/ K (for T <500 °C)

0.82-0.93 ym 23 °C) < 0.05 %/K (for T = 500 °C)
of measured value
32.1 Field of View Diagrams PT 135
PT135 Lens Focussing range Distance to target
size ratio
AF 1 PZ 20.01 0.4m-oo 210:1
AF 2 PZ 20.03 0.2m-04m 200:1
AF 3 PZ 20.06 1.2m-o 310:1
AF 4 PZ 20.05 0.2m - 55:1
PZ20.01 (0.4 m-«~)  Target diameter [mm]
D=2101:1 5 10 14 19 24 28 33 43 48
L | | | | | | |
1 | [ | [ I [ [ |
m -
— —
0 1 2 3 4 5 6 7 9 10
Target distance [m]

o4



Operating instructions PT 1x, 2x, 3x
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PZ 20.03 (0.2 - 0.4 m)

D =200 :1

Target diameter [mm]

1.5 2
I I
|

Target distance [m]

0.3 0.4

PZ 20.06 (1.2 m - «)

D=310:1 4 7 10 13

Target diameter [mm]

23 26 29 32
| | | I
|

| | | |
[ [ I |

|
I
4
Target distance [m]

7 8 9 10
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PZ 20.05 (0.2 m - «) Target diameter [mm]

D=55:1 4 18 36 55 73 91 127 175 145 164 182

e

|
I

0 1 2 3 4 5 6 7 8

Target distance [m]

56



Operating instructions PT 1x, 2x, 3x >>> Pyrometer Systems

33 Dimensions

X mm + 197 mm

197 mm

-
.

¢56 mm
¢50 mm |
¢40 mm ‘
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34 Shipping, Packaging and Disposal
34.1 Inspecting your shipment

Unpack and inspect the entire shipment immediately upon receipt to
make sure it is complete and undamaged.

If the container/package shows visible signs of damage, please refuse
the shipment. If this is not possible, accept the shipment on the condition
that the freight carrier’'s delivery record is noted with the extent of the
damage in order to file a claim.

Should you discover a concealed loss or damage, report it to KELLER
HCW and to the freight carrier immediately. If the period for filing claims
has expired, you will no longer be able to make any claims for compen-
sation of damage or loss.

34.2 Packaging

The packages used by KELLER HCW are made of carefully selected,
environmentally compatible materials and are thus recyclable. We sug-
gest you retain the packaging for possible future use; otherwise please
ensure that it is disposed of in an ecologically sound manner.

34.3 Disposal of used apparatus

Used electrical and electronic equipment often contain valuable compo-
nents. The owner/user may either return such an instrument to the
manufacturer for disposal, or he must dispose of it himself in a profes-
sional and nonpolluting manner.

KELLER HCW will not be held accountable for any inappropriate dispos-
al carried out by the user/owner of KELLER HCW instruments.
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35 Copyright

>>> Pyrometer Systems

Portions of avr-libc are Copyright (c) 1999-2010

Werner Boellmann,
Dean Camera,

Pieter Conradie,
Brian Dean,

Keith Gudger,

Wouter van Gulik,
Bjoern Haase,
Steinar Haugen,
Peter Jansen,
Reinhard Jessich,
Magnus Johansson,
Harald Kipp,

Carlos Lamas,

Cliff Lawson,

Artur Lipowski,
Marek Michalkiewicz,
Todd C. Miller,

Rich Neswold,

Colin O’Flynn,

Bob Paddock,

Andrey Pashchenko,
Reiner Patommel,
Florin-Viorel Petrov,
Alexander Popov,
Michael Rickman,
Theodore A. Roth,
Juergen Schilling,
Philip Soeberg,
Anatoly Sokolov,
Nils Kristian Strom,
Michael Stumpf,
Stefan Swanepoel,
Helmut Wallner,

Eric B. Weddington,
Joerg Wunsch,

Dmitry Xmelkov,
Atmel Corporation,
egnite Software GmbH,
The Regents of the University of California.
All rights reserved.

* Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

* Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in
the documentation and/or other materials provided with the

distribution.

* Neither the name of the copyright holders nor the names of
contributors may be used to endorse or promote products derived
from this software without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS "AS IS"
AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT OWNER OR CONTRIBUTORS BE
LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR
CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF
SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS
INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN

CONTRACT, STRICT LIABILITY, OR TORT

(INCLUDING NEGLIGENCE OR OTHERWISE)

ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE

POSSIBILITY OF SUCH DAMAGE.
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36 Default settings PT 110,113,115, 117
36.1 Temperature measurement (configuration layer: c 80 1)
Function Parameter configuration layer C001 Default Cus:_omizgd con-
iguration
Array size cEtb. oFF i- 10 ofFF
Emissivity ErPg5, 9390
Memory posi- '
tion €..gH '
Material con- £ 0 Talaln!
stant 1 LU [
st g €. Q2 1000
;I;rgtr;mwsmn LAy {1000
1?Iir‘;;)othlng £ oL ofE . Alro Alto
omoothing FLk 400
o NEN ! |ofFF | Ban | gbta | Atd of F
tSirr:é)othmg nEME HH
Smoothing A -
filter for LN LN ofFF
min/max
Smoothing FaLk | FaLk 0.0
time ’ i i
EdEL ]
ERck 30
td .S Y
tol HHY
LI H 1100 °C
L. 2 1200 °C
F-Pr {1000
ESP_ 200 °C
ESPT 200 °C
fro chid
Ar-5t oFF
chi oFF
End End

36.2 General Functions (configuration layer: (c 8 ! !)

Function Parameter Default Customized configu-
ration

Automatic

Switch off RofF <

Temperature unit | i+ & oL

End E o
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37 Default settings PT 120,130,135
37.1 Temperature measurement (configuration layer: c GO 1)

Function Parameter configuration layer C001 Default gustor_nized con-
iguration
Array size Etb. !l | ofFF i- 10 ofFF
Emissivity eErPsS 9390
Memory posi- '
tion €..gH '
Material con- £ 0 Talaln!
stant 1 v Bt
stz E. 02 1000
;;rstré?mlssmn AL o0
:I?;?Othmg LB I ofFF o oM
tSir;n‘;)othlng = O 10
o NEN ! |ofFF | Ban | gbta | Atd of F
tSirr:é)othmg nEME HH
Smoothing . R
filter for LN LN ofFF
min/max
Smoothing FaLk | F Lk 0.0
time ’ i i
tdEL o
ERck 30
td .S HHH
tol HHY
LI H 1100 °C
L. 2 1200 °C
F-Pr {1000
ESP_ 230 °C
=1 o 200 °C
Rro cthid.
Ar-5t ofFF
chi oFF
End End
* Start of measuring range
37.2 General Functions (configuration layer: c O ! 1)
Funktion Parameter Default Eigene Einstellungen
Automatic
Switch off RoFF -
Temperature unit | i+ & oL
End E o
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Copyright prohibits the reproduction or distribution of this instruction
manual, including text, photographs orimages contained herein, in whaole or
in part, forany purpose whatsoever, without prior consent of the author. This
applies to any form of mechanical or electronic reproduction as well as to
electronic transmission in any form through any medium.

Please note:

Unless otherwise stated in this instruction manual, the instruments
described herein are subject to change without prior notice, particularly
modifications for the sake of technological advancement.

O Keller HCW GmbH

Kkeller
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TOV NORD CERT GmbH

Keller HCW GmbH | Pyrometer Systems N EN IS0 9001

DIN EN ISO 14001

Carl-Keller-Str.2-10 | 49479 Ibbenblren | Germany JEREUEERL
pyrometer.com




