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Preface

Welcome to the Low Temperature Dry Block Calibrator (CALsys -15/110) user guide. This guide provides
detailed information about all the product options and features, and explains how to use the product and

configure basic settings to suit your requirements.

This user manual contains information about the product and its proper use and should be keptin a place
where it will be easyto access. This user manual also provides safety precautions in using this product.

Safety Information

This topic contains important information regarding safety. Ignoring safety precautions may cause serious
personal injury or damage to the unit and/or its components. Use the equipment only as specified in this

manual. Otherwise, the protection provided by the instrument may be impaired.
Refertothesafetyinformationinthe and sections or wherever specified in this manual.

In orderto assure the device operates safely, the operator needs to act effectively and be conscious of safety

problems.
The following definitions apply tothe terms “Warning” and “Caution”.
“Warning” identifies conditions and actions that may pose hazards to the user.

“Caution” identifies conditions and actions that may damage the instrument being used.

The following safety symbols may appearon CALsys -15/110 unit:

SYMBOL |DESCRIPTION SYMBOL |DESCRIPTION
Risk of Danger. Important . .
A information. See Manual & Hazardous voltage. Risk of electric shock

& Caution, Hot Surface @ Protective Earth Ground
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Electrical Safety A\

@ WARNING:

® -This equipment must be correctly grounded before use. Make sure the ground conductor wire
(colored green/yellow) in the main power cable is connected to a protective earth/ground. If the
equipment is not properly grounded, the high voltage may flow through the equipment body
(chassis). SEVEREINJURY ORDEATH may resultif personnelfail to observe safety precautions.

@ -Do not remove the panels from the equipment without proper safety measures to avoid internal
main power supply voltage hazard.

Toavoid possible electric shock or personalinjury, follow these guidelines.

@ This equipment uses protective earth circuit to ensure that the conductive parts do not store electric
charges or conduct electricity if insulation fails.

e Before connecting the equipment to the electricity supply, understand the parts of the calibrator with
the help of operating manual.

® Use power cables only with appropriate voltage and power rating, and that are approved for usage in
your country.

® Replacethe main power cableif the insulation is damaged, or if the insulation shows signs of wear and
tear.

® DONOTputthe productatthelocation where access tothe main power is blocked.
® DONOTuseanextension cord oradapter plug.
® DONOT usethe productifit operatesincorrectly.

® Makesurethe power cord does nottouch the hot parts of the product.
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Health and Safety Instructions

@ WARNING: BURN HAZARD - DO NOT touch the well access surface of the unit at high temperature

Toavoid possible health and safety concerns, follow these guidelines.

® \Wearappropriate protective clothing before using the equipment.

® Operators of this equipment should be adequately trained in the handling of hot and cold items and
liquids.

® Do notusetheapparatus for jobs otherthan those for which it was designed, that is, the calibration of
thermometers.

® Do not handle the apparatus when it is hot (or cold), without wearing the appropriate protective
clothing and having the necessary training.

® Donotdrill, modify or otherwise change the shape of the apparatus.

® Donotusetheapparatus outside its recommended temperature range.

® Afteruse,donotreturntheapparatustoits carrying case untilthe unit has cooled down.

® Therearenouserserviceable partsinside. Whenrequired, contact Tempsens agent for repair.

® Ensureallmaterials, especially flammable materials are kept away from the hot parts of the
apparatus,to prevent fire risk.

® Donotusethe productaround explosivegas, vapor, orin damp or wet environments.
® Make surethatthespace aroundthe product meets minimum space requirements.

® DO NOT turn off the unit at temperatures higher than 100°C. This could create a hazardous situation.
Selectaset-pointlessthan 100°Cand allow the unit to cool before turning it off.

® The top sheet metal of the furnace may exhibit extreme temperatures for areas close to the well
access.

® Materials usedin this furnace may be irritating to skin, eyes, and respiratory tract. Consult the material
manufacturer's Material Safety Data Sheet (MSDS) to learn about those materials before using.
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Cautions and Preventions

Toavoid possible damage to the instrument, follow these guidelines:

® Beforeworkinginsidethe equipment, turnthe power offand disconnect the power cord.

® DONOTturnthe unit upside down with the inserts in place; the inserts will fall out of the unit.

® Useofthisinstrument at HIGH TEMPERATURES for extended periods of time requires caution.

® Completely unattended hightemperature operation is not recommended for safety reasons.

® DO NOT plug the unit into 230 V if the heater switches and fuse holder reads 115 V. This action will
causethe fusestoblowand may damagethe instrument.

® Componentsand heaterlifetime can be shortened by continuous hightemperature operation.

® DONOTusefluidstoclean outthe well.

® Neverintroduce foreign material into the probe hole of the insert. Fluids and other materials can leak

into the calibrator causing damage.

® DONOTdroporforcethe probe stemsintothe well. This type of action can cause a shock to the sensor

and affect the calibration.

Document Conventions

The documentation uses the following conventions.

‘fz Note:

Configuration notes

Tip:

Recommendations or suggestions

L

Information regarding required or default configuration settings and product
limitations

.A WARNING:

@ warninG:

Critical actions and configuration options
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Chapter 1

Introduction

1.1 AboutCALsys -15/110

CALsys -15/110 has been designed to provide stable and accurate temperature to enable professionals to
calibrate temperature sensing devices by comparison method. It is designed to be rugged and easily
maintained. This model provides an isothermal enclosure (aluminum block) in which the

thermocouple/RTD can be calibrated against the temperature of the calibrator.

For traceable calibration, a master calibration sensor should be placed into the aluminum block alongside
the unit under calibration. This method is widely accepted because the calibrator provides very stable
temperature nearing to its controlled point, that is, the Master Thermocouple/RTD. The controlled point is
calibrated by independent laboratory in compliance to the national standards, and compares the sensor
under calibration.

The CALsys models are part of wide range of portable calibrators designed and made by Tempsens.

Contact Tempsenstolearn more about other products by Tempsens.

230 VAC USB

Front View Back View
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1.2 Basic Working Model of CALsys -15/110

The calibrator controller uses a precision RTD as a controlling sensor and controls the well temperature with
thermoelectric cooler. To obtain and maintain a required temperature the controller varies the powerto the
Peltier Cell via solid-state relay. There is one electricity driven fan which is situated under the heating
chamber for cooling the heater. The CALsys -15/110 dry block calibrator was designed for portability,
moderate cost and ease of operation. With proper use the instrument should provide continued accurate
calibration of temperature sensors and devices. The user should be familiar with the safety guidelines and
operating procedures of the calibrator as described inthe User's Manual.

Desired Current Peltier
Temperature | Source Controller Cell “
4

[Multimeter ] <

The calibrator controller uses a precision PT-100 as a controlling sensor and controls the well temperature
with thermoelectric cooler. The CALsys -15/110 dry block calibrator was designed for portability, moderate
cost and ease of operation. With proper use, the instrument should provide continued accurate calibration
oftemperature sensors and devices.

0 Important:

Before using the equipment, read the safety guidelines and operating procedures of the calibrator as
described inthe of this user manual.

The basic working model for CALsys -15/110is as follows:

. : . - Heat flow
\\\ TEST SENSCR=——]
OV
\\\\ \, . H
N s 1 IE
RRRY 1]
AR INSERT- @
RRR |b.q | |
O] METAL 1,94
0N BLOCK I“ CALIBRATOR
KRR . 4 X INDICATOR &
NN 4 ”‘ MASTER SENSOR
O] HEATERS—CIXY e
NN 1 @
B a1
NN -‘ .T.
\ N - '] ~
ooy SENSOR Qi krcrecd i NT|
R
\QQ\\ METAL BLOCK CALIBRATOR HEATING ISO 8002 REQUIREMENT
A ..
N ORI
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1.3 Physical Measurement

CALsys -15/110has the following physical measurements:
* Height:383 mm
* Width:230 mm
* Depth:304 mm

230.40

383

383
383

- - 304.14
230.40
5| VTN
230.40 \\ /l
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Introduction

1.4 Technical Specification

CALsys -15/110has the following technical specifications:

PARAMETER

SPECIFICATION

Temperature Range

-15°Cto 110°C

Resolution 0.1°C
+0.03°Cat-15°C

Stability +0.05°Cat0°C
+0.07°Cat 110 °C

Radial Uniformity

+0.05°Cat-15°C
+0.07°Cat 0°C
+0.09°Cat 110 °C

Fixed Insert OD dimensions

4 holes of 6.5mm with immersion depth 120 mm

Cooling time

25 minutes (110°C to -15°C)

Heating time

10 minutes

Method of Control

Self tunned PID controller

Display

LCD, with °C or °F user-selectable

Power requirements

230VAC, 500W (50Hz)

Calibration

Accredited calibration certificate provided

Environmental operating conditions

5°Cto 25°C, 0% to 90% RH (non-condensing)

Specifications valid in environmental conditions

5°C-25°C

PC Interface

USB/LAN

Size (Hx W x D)

425(H) x 230(W) x 305(D)mm

Weight

12kg
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Chapter 2

Setting up CALsys -15/110

2.1 Installation

Place the Dry Block on a flat surface with at least 10 inches of free space around the instrument. Overhead
clearanceisrequired.

DO NOT Place this unit under a cabinet or structure. Plug the power cord into a grounded mains outlet
located on the controlling unit rear panel. Observe that the nominal voltage corresponds to that indicated
inthe Technical Specifications in Chapter 1 ofthis user's guide.

2.2 Optimal Environmental Conditions

Although the instrument has been designed for optimum durability and trouble-free operation, it must be
handled with care. The instrument should not be operated in an excessively dusty or dirty environment.
Refer to Chapter 7, Service & Maintenance in this user's manual for routine service and cleaning

recommendations.

Theinstrument operates safely underthe following conditions:

® Temperature range:5-50°C(41-122°F)

® Ambientrelative humidity: 15-50%

®  Pressure: 75kPa-106kPa

® Mainvoltage supply within+10% of nominal voltage range

®  Vibrationsinthe calibration environment should be minimized

° Altitude less than 2000 meters
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2.3 Unpacking and Initial Inspection

-CALsys -15/110 is packed in custom-designed packaging to send out your unit. Unpack the furnace
carefully. Inspect the unit after unpacking for any signs of damage, and confirm that your delivery is in
accordance with the packing note. If you find any damage to the unit or an item is missing, notify Tempsens
immediately

The following accessories are included in the package:
® CAlsys-15/110
® Powercord
® USBCable
®  External Reference Sensor (RTD)
® Toolforinsert
® Manual

® Certificates

S

‘ 1
CALsys -15/110 RTD TOOL FOR INSERT
USB CABLE INSULATION WOOL POWER CABLE
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2.4 OperatingInstructions

1. Openthe carrying case carefully and takeout the operating manual fromthe box and read carefully.

2. Takeoutthe Temperature Calibrator unit carefully and keep it at suitable place.

3. Connectthe powercabletothe rear power entryandthe power plugtothe main power outlet.

4. Turnthe switch on,and observe the display on the controller. The display shows that the bath is ready for
use.

5. Keeptheswitchinthe ON position.

6. Ensurethe metal INSERT is properly inserted inthe bath.

7. Keepthefanin ON position.

8. Ifthe fanisrunningandtemperature of the furnaceis rising, the bath is in healthy condition.

fZ Note:

The unit must be correctly connected to the electricity supply.

The unit must be correctly grounded. ©

The unit's ON/OFF switch is located on the power inlet. DO NOT switch OFF the unit when it is hot.
Keepthe unit running until cooled.

2.5 Initial Testing

This unitis fully tested before dispatching. However, verify its operation as follows:

1. After connecting the CALsys -15/110 to the electricity supply, the temperature controller display should
show the temperature of the chamber, and the last set-point value. The fan on the bottom should be
heard running.

2. Change theset-pointto 100°Cand observe that the block temperature rises and settles to this value.
3. If the unit performs as expected, the unit can now be used for calibration.

Ifany problems or faults arise during the test, contact Tempsensimmediately for help and advice.
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Chapter 3
Operating CALsys -15/110

3.1 Turning Onthe unit

1. Before plugging the unit to main power outlet, ensure that the voltage, frequency and current from the
main power outlet are withinthe recommended rages (typically: 230 VAC+10, 50/60 Hz).

2. Plug the back main power cord into main outlet.

3. Turnthe controller on using the switch located on the controlling section, and set the temperature value
in the controller. The Calibrator will turn on and begin to heat the previously programmed temperature
set-point.

Controller

(=)

230 VAC usB

3.2 Heatingupthesource

Press “UP” or “DOWN” key of controller to change the set-point value. The controller switches the
calibrator heater to ON or OFF to raise or lower the temperature. The displayed temperature will gradually
change until itreachesthe set-point temperature.

The Calibrator may require 15 to 20 minutes to reach the set-point depending on the span. The unit takes
15to 20 minutes more to stabilize the bath temperature within £ 0.04°C of the set-point.
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100.00

Temperature Block Loading Effect
2
‘ i
: ¢ | & i | 4 Axial Temperature
Controlling Sensor j Homogeneity
/ Radial Homogeneity
i »  Note:
.«
® All other controller parameters are set to default, and are locked. It is recommended not to change
these parameters.
0 Important:

® Whenthesourceis operated at any temperature above ambienttemperature, the front face and plate

become hot.

® Always put the fan in "ON" condition and do not switch off the main power supply directly. Before

tuning the unit off, set the controllerto 0°C, and then wait until the temperature drops below 100°C.

3.3 OperatingInstruction

AR R R

8.
9.

Connectthe CALsys -15/110toasuitable power supply.

Place the metalinsertinthe bath.

Placethe sensorsfor calibrationand master sensorintoa suitableinsert hole.
Set the controllertothe required temperature.

Iftestand master sensorare thermocouple, then always use compensating cable (for each type suchasJ,
K, T,E,N,R,S, B)forinterconnection between sensorand Digital Multimeter (DMM).

Keep reference junction at 0°C. If keeping at 0°C is not possible, then add millivolt (mV) of room
(ambient) temperature with sensors output (mV) to compensate the ambient temperature.

. When controller temperature becomes stable, record the reading from DMM with at least 41/2-

digit precision, which should be calibrated for the measuring range (mV & ohms measurements).
Find out the error by comparison method.

Reset the controller and/or repeat the calibration for another calibration point or for another sensor.

10.When the calibration is completed, reset the controller to 0°C. Before moving CALsys -15/110 to new

location the unit must be cooled to below 100°C.
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l’\\ Operating CALsys -15/110

tZ- Note:

Metal Insert should be of required hole size so that the hole size is suitable for sensor under calibration.
Always use a master sensor (master RTD/TC) for comparison calibration method.

Place the metalinsertfirstinallsensors,and then set the controller at desired set point.

Check thatallsensors (testand master) areimmersed at same depthininsert (metal block).

If sensors are notimmersed at same depththan there will be an errorin temperature reading.

Always use a metal block calibrator (insert). Metal block calibrator heat transfer characteristics should
match with those inthe normal measuring situations.

The temperature sensors should be long enough to immerse completely in the calibration bath. Errors
due tostem conduction can beignored.

Do not change the set temperature value too often. For example, you set the temperate initially at
100°C,and when it reaches at 80°C, you change the temperature to 150°C. Or, you set the temperature
initially at 150°C, and when it reaches close to 150°C, you change the temperature to 100°C. Doing so
may affect unit's performance.

Plan the calibration point by gradually increasing temperature, then set the controller accordingly. This
method will save the time.

Take the reading of sensors (master and test) at stable temperature with the help of digital multi-
meter, or by using Tempsens' TEMPMET 08 or TEMPMET 09 for reading RTD or TC sensor.

3.4 Cooling Downthe Source A\

Before transporting the metal block, ensure that the temperature of bath has cooled sufficiently.

If you require metal block to cool quickly, set the temperature to the room temperature (ambient
temperature).

Always cool the heated instrument to ambient temperature before disconnecting it from the mains,
switching it OFF, or removing the temperature sensor or testitem.

Always keep the heated instrument supervised and under observation until it cools down sufficiently.
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Chapter 4

Operating Unit Controller

4.1 FrontPanellayout

The following image shows the front panel of CALsys -15/110

e ————

! Eurotherm

<+— Measured Temperature

<«— Required Temperature *

v v
PAGE SCROLL DOWN upP

4.2 The Temperature Controller

The controller has a dual display, the upper display indicates the measured temperature, and the lower
displayindicatesthe desired temperature or set point.

4.3 Alteringthe Setpoint

To change the set point of the controller simply use the UP and DOWN keys to raise and lower the set point
totherequiredvalue. The lower display changes toindicate the new set point.
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Operating Unit Controller

4.4 Monitoring the Controller Status

Arow of beaconsindicates the controller’s status as follows:
* OP1:Heat Output
e OP2:Cool Output (only for models which operate below 0°C)

e REM:This beaconindicates activity on computer interface

4.5 Temperature Units

Pressthe Scroll key to show the controller unitsin °C or °F.
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Chapter 5

Digital Communication

Digital Communication allows the controller to communicate with a PC or a networked computer system
through USB protocol. USB is a standard communication protocol for linking computer and its peripheral

devices to allow serial data exchange. USB communication is not available if Remote Set point s fitted. The

cablescreenshould be grounded at one pointonly to prevent earth loops.
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Chapter 6

Software Installation

The provided Tempsens software offers possibilities to connect furnace temperature bath and change set

point, maximum time span, view real time graph and evaluate measuring data.

6.1 Installation

Install the calibration software using the installation guide file on CD ROM. After installing the software,
startthe application. CalSoft Temsense Instruments screen appears, as shown in - Main Screen Figure 1

comM1
45 Select Controller Ver m
Set Point °C Se_t J
40 PV 1 Value

PV Value

Figure 2 - PC ComPort

——
PC ComPort coM2 | [A —"]
2% + + + Select Controller Vi =
11:09.00 1:1400 11.19.00 11:24.00 11:29.00 113400 i mm‘g—"]
Time Set Point °C 3504 I Set
Scale Trend
PCComPort . ‘ i - PV 1 Value
Sokect Controlier Ver M4 Y Hax » (g
St Pont *C et Manurgme Tane \asa, 30 l:,—h.?;l . .
WL vke iz ; Figure 3 - Controller Version

Figure 1 - Main screen

6.2 Parameters on Main Screen

Communication between the furnace and the software is implemented via RS-232 cable connected
between the furnace and the PCserial port. This enables the acquisition and recording of data, as well as the
transfer of commands from the software application tothe Tempsens furnace.

To communicate between the furnace and software application, select correct COM port (as shown in
Figure 2) and Controller Version(3216) (as shown in Figure 3), and then click Connect. To set the
temperature of furnace as per your requirement, type the required temperature in Set Point (°C)field, and

click Set.
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Software Installation

PVIValue displaysthe current present value of furnace temperature.

The Scale Trend section enables you to configure Y-Axis Min (minimum value: 0), Y-Axis Max (maximum

value: 1500), Maximum Time Span of data logging up to 120 minutes, and then click the Start Graph button.

After completing the task, click Save To File to save settings tofile. See Figure 4

Scale Trend
YAxis Min

1]
YAxis Max 1500 @

Figure 4 - Scale Trend Window

File willbe storedin .xlsformat to save previous record. See Figure 5.

== Forervry 2o
- Home: Insert Pagelayout Formulas Data Review View Acobat @ - 2 X
= &  Calibri M R = = o Wil A bl -

Paste . ’PI g'v—.“-x— - I-E! !lﬁ’ Number Styles Cells a‘ e

A R SR T e e el P
Clipboatd Font a Alignment s Edting
ES v fe | ¥

4 . 8 c BEE ¢ G H
1 Date Time PV Value

2 6/22/2015 4:26:40PM 3041 )
3 6/22/2015 4:26:45PM 3034 1
4 6/22/2015 4:26:50 PM 302.7

5 6/22/2015 4:2655PM 3019 —1

6 _6/22/2015 4:27:00 PM 301.5

7 6/22/2015 4:27:00 PM 3004

8 6/22/2015 4:26:50 PM 299.7

g

P AST 50088~ ¥J i i
Ready £ [ 20 - 0 +

Figure 5 - Record in .xls Format
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Chapter 7

Service & Maintenance

7.1 Routine Service

Turn the electricity supply off before attempting any cleaning operation. The only moving part in this unit is
fan, which is sealed for life.

Depending on the environment in which CALsys -15/110 is used, periodic cleaning is recommended.
Cleaning may be accomplished by the use of a small dry paint brush. The instrument should be periodically
checkedtoensureitisingood order both mechanically and electrically.

7.2 Replacethe Controlling Sensor

Use the following stepstoreplace the controlling RTD sensor in the Calibrator Unit:
Disconnectthe Calibrator Unitis from electrical supply.

Remove the cover of the Calibrator Unit.

Disconnect the RTD from the connector block.

Removethe RTD from the heating chamber present inside by unscrewing the fitting.
Insert and fitthe new RTD into the heating chamber.

Reconnectthe new RTD tothe connector block.

Place the cover back onthe Calibrator Unit.

© N U hE WN e

Reconnect the furnacetothe electrical supply.

7.3 Replace Solid State Relay

Use the following stepstoreplace the sod state relayinthe Calibrator Unit:
Disconnect the Calibrator Unit from the electrical supply.

Remove the cover of the furnace.

Locate thesolid staterelay.

Note down the wire positions and then disconnect the wires.

Remove the faulty relay and replace it withanew one.

Tighten the fixing screws.

Refitthe wires backin position as you noted in step 4 of this procedure.
Place the coverbackonthe Calibrator Unit.
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Reconnectthe furnacetothe electrical supply.
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Chapter 8
Troubleshooting CALsys -15/110

8.1 CALsys -15/110unitdoesnotturnon

If the CALsys -15/110 unit does not turn on or operate as usual, check if the fuse is broken, and replace the

fuseif necessary. If the fuse breaks repeatedly, contact Tempsens for technical support.

8.2 The CALsys -15/110 unitis notstable

If the CALsys -15/110 is not stable or the temperature varies too often, the control parameters might have

been modified. Ifthis happens, contact Tempsens for technical support.

8.3 Thetemperature of the calibrator does notrise
Ifthetemperature of the Calibrator Unit does not rise, ensure the following:
1. The powercordistightly fitted atthe power entry location on the Calibrator Unit.

2. The powerswitchisturned ON. If the temperature of the Calibrator Unit still does not rise even after you
haveinspecting and fitting the power cord and power switch, the reason can be one of the following:

The heating elementis not firmly closed. If the heating elementis open, close it properly.
The thermocoupleis not firmly closed. If the thermocouple is open, close it properly.
The Controller Unit may be not display correct reading.

The SSR is damaged.

Ifthe Calibrator Unit does not function properly, contact Tempsensimmediately for

technical support.
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Appendix A: Calibration Services

Tempsens Calibration Center is an independent unit of Tempsens instruments (I) Pvt. Ltd, having
laboratories at Udaipur, Vadodara & Bangalore. It is accredited for wide range of temperature calibration
services.

It is the only private sector Laboratory in the country with accredited Fixed Point Temperature Calibration
Facilities. The lab has highly stable calibration furnaces, measuring instruments and accurate master
sensors traceable to National and International Standards.

The calibration center functions as per ISO 17025 / NABL standards. Calibration of contact type sensors can
be made in temperature range of -196°C to 1600°C and Calibration of non-contact type sensors can be
made in temperature range 0°C to 2900°C. Further the laboratory is accredited for onsite temperature
calibration.

The lab offers both at Lab & On-Site Calibration of Furnace/Bath from -80°C to 1600°C and Black Body
Calibration from 50°Cto 1700°C.

Furnace/Chamber Calibration (TUS) with multiple sensors from -80°C to 1200°C is also in the scope of the
lab.

In House Calibration Facility

QUALITY MEASURED / INSTRUMENTS | TEMPERATURE RANGE CALIBRATION & MEASUREMENT CAPABILITY
Contact Type RTD, Thermocouples -196°C 0.05°C
Thermometers -801t0-38°C 0.03°C
-38°Cto 0°C 0.03°C
>0°Cto 140°C 0.04°C
>140°C to 250°C 0.04°C
>250°C to 650°C 0.12°C
>650°C to 1200°C 1.30°C
>1200°C to 1600°C 2.60°C
Non-Contact Type Pyrometer 0°Cto 250°C 1.5°C
>250°C to 500°C 2.4°C
>500°C to 1500°C 2.5°C
>1500°C to 1700°C 3.2°C
>1700°C to 2900°C 4.0°C
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Appendix A: Calibration Services

On-site Calibration Facility

CALIBRATION & MEASUREMENT
QUALITY MEASURED / INSTRUMENTS | TEMPERATURE RANGE
CAPABILITY
Contact Type RTD, Thermocouples |-25°Cto 0°C 0.07°C
Thermometers >0°Cto 140°C 0.04°C
>140°C to 250°C 0.09°C
>250°C to 650°C 0.12°C
>650°C to 1200°C 1.30°C
Non-Contact Type Pyrometer 0°Cto 250°C 1.50°C
>250°C to 500°C 2.40°C
>500°C to 1200°C 2.5°C
Multipoint Position Calibration of
Chamber, Oven, -80°C to 200°C 2.8°C
Furnaces (Thermal >200°C to 1200°C 4.1°C
Mapping(TUS))

Fixed-point Calibration Facilities

QUALITY MEASURED / CALIBRATION &
INSTRUMENTS TEMPERATURE RANGE MEASUREMENT
CAPABILITY
Calibration of Triple Point of Water (0.01°C) 0.0038°C
SPRT/PRTS/thermocouple | Melting Point of Gallium (29.7646°C) 0.0065°C
and so on. Freezing Point of Tin (231.928°C) 0.0065°C
Freezing Point of Zinc (419.527°C) 0.0071°C
Freezing Point of Aluminum (660.323°C) 0.0075°C
Calibration of Thermocouple| Melting Point of Gold (1064.18 °C)>1500°C to 0.72°C2.5°C
at Secondary Fixed Point 1700°C 3.2°C
>1700°C to 2900°C 4.0°C
Melting Point of Palladium(1554.8 0.83°C
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Appendix B: Warranty

This instrument has been manufactured to exacting standards and is warranted for twelve months against
electrical breakdown or mechanical failure caused through defective material or workmanship, provided
the failure is not the result of misuse. In the event of failure covered by this warranty, the instrument must
bereturned, carriage paid, tothe supplier for examination and will be replaced or repaired at our option.

FRAGILE CERAMIC AND/OR GLASS PARTS ARENOT COVERED BY THISGUARANTEE

INTERFERENCE WITH OR FAILURE TO PROPERLY MAINTAIN THIS INSTRUMENT MAY INVALIDATE THIS
GUARANTEE

Limit of Liability

TEMPSENS is not liable for any damages that arise from the use of any examples or processes mentioned in
these Specifications are subject to change without notice.

Cautionin Using the Product

TEMPSENS PRODUCTS ARE INTENDED FOR USE BY TECHNICALLY TRAINED AND COMPETENT PERSONNEL
FAMILIAR WITHGOOD MEASUREMENT PRACTICES.

ITIS EXPECTED THAT PERSONNEL USING THIS EQUIPMENT WILL BE COMPETENT WITH THE MANAGEMENT
OF APPARATUS WHICH MAY BE POWERED OR UNDER EXTREMES OF TEMPERATURE, AND ARE ABLE TO
APPRECIATE THE HAZARDS WHICH MAY BE ASSOCIATED WITH, AND THE PRECAUTIONS TO BE TAKEN WITH,
SUCHEQUIPMENT

Page | 30
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