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THERMODYNAMICS

Studies the accuracy, linearity and
important characteristics of popular
temperature measuring devices

• Self-contained bench-mounting unit for experiments with eight different popular temperature
measuring devices, and a thermowell to show temperature lag

• Uses a platinum resistance thermometer as a reference to accurately calibrate the other devices

• Shows how electrical resistance devices and thermocouples work, their characteristics and how to
connect them correctly to reduce measurement errors

• Includes liquid-in-glass thermometers with safe non-toxic liquid - no mercury

• Built-in water heater tank with protective guard and drain tap for safe experiments

• Works with TecQuipment’s Versatile Data Acquisition System (VDAS®) for simple and reliable
recording and processing of results

• Built-in pressure sensor (barometer) with display of local water boiling temperature

Works with

DB/0908

A screenshot of the optional
VDAS® software
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THERMODYNAMICS

Description
The Temperature Measurement and Calibration apparatus
(TD400) fits on a desk or bench top. It includes eight
different temperature measurement devices and shows
their characteristics and how to calibrate them against a
standard. The built-in precision reference sensor works as
an accurate temperature reference. A display shows the
temperature from the reference sensor and the local
(barometric) pressure from the built-in pressure sensor. The
display also calculates the local boiling point of water
based on the barometric pressure.

Students add crushed ice (not supplied) to the insulated
icebox and clean water to the fully guarded water heater
tank. A carefully rated immersion heater in the tank heats
the water steadily up to boiling, giving time to take
accurate results. The water heater tank includes a water
level float switch and a safety temperature cut-out switch
to turn off the heater in case of low water level. The water
heater tank has a drain tap for connection to a suitable
container or local water drain. This helps students to
change the heated water safely and quickly, reducing
experiment time. As an extra reference, a liquid crystal
temperature indicator strip on the front of the heater tank
shows its temperature during experiments.

The equipment includes a thermowell that works with the
gas (vapour) thermometer to show temperature lag. 

Sockets on the front panel connect to electronic circuits
and a multiline display that work with the electrical
resistance and thermocouple devices. The sockets include
resistances to simulate a resistance device and show the
problems of adding resistances (for example - long wires)
to your measuring circuits. 

The electronic circuits also include: 

• an amplifier to increase the output of the
thermocouples  for more useful voltage measurement. 

• constant current and voltage sources, and a resistive
bridge. These show the problems with different
measurement circuits and power sources for electrical
temperature measurement devices.

This equipment connects to TecQuipment's Versatile Data
Acquisition System (VDAS®). Refer to the separate VDAS
datasheet for full details.

Standard Features
• Supplied with comprehensive user guide

• Two-year warranty

• Manufactured in accordance with the latest European
Union directives

Experiments
• Simulation of two, three and four wire connection of a

platinum resistance thermometer (PRT)

• Constant current and voltage sources

• Calibration and linearity of temperature measurement
devices and temperature lag

• Thermocouples in series, parallel and the Seebeck effect

• Resistance in thermocouple circuits

Recommended Ancillary
• VDAS-B (desk-mounted version of the Versatile Data

Acquisition System)

Essential Services

Electrical supply (determined by order):
110 VAC 50 Hz to 60 Hz at 5 A or

230 VAC 50 Hz to 60 Hz at 2.5 A

Water and ice:
• Cold clean water (1.5 litres needed to fill the heater

tank) and a suitable container or local water drain

• 0.5 to 1 litre of crushed ice or small ice cubes

Approximate bench space needed: 500 mm x 920 mm

Operating Conditions

Operating environment: Laboratory or classroom

Storage temperature range: 
–25°C to +55°C (when packed for transport)

Operating temperature range: +5°C to +40°C

Operating relative humidity range: 80% at temperatures
< 31°C decreasing linearly to 50% at 40°C

Specifications

Nett dimensions and weight: 920 mm long x 600 mm high
x 500 mm front to back and 41 kg

Packed volume and weight: 
Approximately 0.43 m3 and 50 kg

Devices:
• J and K-type thermocouples

• NTC thermistor

• PT100 platinum resistance thermometer (four wire)

• 2 x liquid in glass thermometers

• Bimetal and gas (vapour) pressure thermometers

• Liquid crystal temperature indicator strip (for reference
only)


