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Description

• effect of different fluids on heat

conduction

• functions of the GUNT software:

educational software, data ac-

quisition, system operation

• part of the GUNT-Thermoline:

Fundamentals of Heat Transfer

Heat conduction is one of the three ba-

sic forms of heat transfer. According to

the second law of thermodynamics, heat

is always transferred from the higher

energy level to the low energy level.

WL 422 offers basic experiments for

targeted teaching on the topic of heat

conduction in fluids. Such teaching

should discuss the fundamental differ-

ences between gases and liquids.

Two cylinders form the main component

of the experimental unit: an electrically

heated inner cylinder situated in a water-

cooled outer cylinder. There is a con-

centric annular gap between the two cyl-

inders. This annular gap is filled with the

fluid being studied. The heat conduction

occurs from the inner cylinder, through

the fluid to the outer cylinder.

The narrow annular gap prevents the

formation of a convective heat flux and

allows a relatively large pass-through

area while at the same time providing a

homogeneous temperature distribution.

The experimental unit is equipped with

temperature sensors inside and outside

of the annular gap. Thermal conductivit-

ies for different fluids, e.g. water, oil, air

or carbon dioxide can be determined in

experiments.

The microprocessor-based instrumenta-

tion is well protected in the housing. The

GUNT software consists of a software

for system operation and for data ac-

quisition and an educational software.

With explanatory texts and illustrations

the educational software significantly

aids the understanding of the theoretical

principles. The unit is connected to the

PC via USB.

Learning objectives/experiments

• steady heat conduction in gases and li-

quids:

· determine the thermal resistance of

fluids

· determination of thermal conductivit-

ies k for different fluids at different

temperatures

• transient heat conduction in fluids:

· interpret transient states during

heating and cooling

· introduction to transient heat con-

duction with the block capacity mod-

el
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1 temperature sensor, 2 connection for fluid to be examined, 3 inner cylinder, 4 valve for

cooling water, 5 outer cylinder, 6 cooling water hose

Cross-sectional view of the experimental setup: 1 temperature sensor, 2 connection for flu-

id, 3 inner cylinder, 4 cooling channel, 5 annular gap, 6 cooling water connection; blue: cool-

ing water, green: fluid

Differences in calculated values for water and air

ΔT temperature difference, P

el

Electrical power; blue: air, red: water

Specification

[1] investigation of the thermal conductivity of common

fluids, e.g. water, oil, air or carbon dioxide

[2] concentric annular gap between 2 cylinders con-

taining the fluid being studied

[3] inner cylinder, continuously electrically heated

[4] water-cooled outer cylinder

[5] display of temperatures and heating power in the

display

[6] microprocessor-based instrumentation

[7] functions of the GUNT software: educational soft-

ware, data acquisition, system operation

[8] GUNT software for data acquisition via USB under

Windows 7, 8.1, 10

Technical data

Heater

• heating power: 350W

• temperature limitation: 95°C

 

Heat transfer area: 0,007439m

2

 

Annular gap

• height: 0,4mm

• average diameter: 29,6mm

 

Inner cylinder

• mass: 0,11kg

• specific heat capacity: 890J/kg*K

Measuring ranges

• temperature: 2x 0…325°C

• heating power: 0…450W

230V, 50Hz, 1 phase

230V, 60Hz, 1 phase; 120V, 60Hz, 1 phase

UL/CSA optional

LxWxH: 670x350x480mm

Weight: approx. 18kg

Required for operation

cold water connection max. 30°C, min. 1L/h

drain

PC with Windows

Scope of delivery

1 experimental unit

1 set of hoses

1 set of hoses with quick-release couplings

1 CD with authoring system for GUNT educational

software

1 GUNT software CD + USB cable

1 set of instructional material
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Optional accessories

020.30009 WP 300.09 Laboratory trolley
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