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FLUID FRICTION  
 
Description 
 
The Armfield C6-MKII-10I Fluid Friction Apparatus is designed to allow the detailed study of the 
fluid friction head losses which occur when an incompressible fluid flows through pipes, bends, 
valves and pipe flow metering devices. Friction head losses in straight pipes of different sizes can 
be investigated over a range of Reynolds' numbers from 103 to nearly 105, thereby covering the 
laminar, transitional and turbulent flow regimes in smooth pipes. An further test pipe is artificially 
roughened and at the higher Reynolds' numbers, shows a clear departure from typical smooth 
bore pipe characteristics. In addition to the smooth and roughened pipes, a wide range of pipeline 
components are fitted, including pipe fittings and control valves, allowing investigation of the 
losses caused by this type of connection. A clear acrylic section of pipeline houses a Venturi meter, 
an orifice plate assembly and a Pitot tube, so that these can be investigated as flow measurement 
devices. 
 
Capabilities: 

 
 Fluid friction in a smooth bore pipe 
 Head loss due to pipe fittings 
 Fluid Friction in a roughened pipe 
 Flow measurement using differential head 
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VENTURI METER 
 
Description 

A Venturi is a device that has been used over many years for measuring the discharge along a 
pipe. The fluid flowing in the pipe is led through a contraction section to a throat, which has a 
smaller cross-sectional area than the pipe, so that the velocity of the fluid through the throat 
is higher than that in the pipe. This increase of velocity is accompanied by a fall in pressure, the 
magnitude of which depends on the rate of flow, so that by measuring the pressure drop, the 
discharge may be calculated. Beyond the throat the fluid is decelerated in a pipe of slowly 
diverging section, the pressure increasing as the velocity falls. It may be noted that in the usual 
form of Venturi meter intended for flow measurement, pressure tappings are made only at the 
entrance and at the throat, as these two readings suffice to measure the discharge. The larger 
number of tappings on this experimental Venturi tube are intended to show the distribution of 
pressure along the length of the convergent-divergent passage. 

 
Capabilities: 

 
 Pressure distribution measurement 
 Coefficient of venturi meter  
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IMPACT OF A JET  
 
Description 

One way of producing mechanical work from fluid under pressure is to use the pressure to 
accelerate the fluid to a high velocity in a jet. The jet is directed on to the vanes of a 
turbine wheel, which is rotated by the force generated on the vanes due to the momentum 
change or impulse that takes place as the jet strikes the vanes. Water turbines working on 
this impulse principle have been constructed with outputs of the order of 100 000 kW and 
with efficiencies greater than 90%. In this equipment, the force generated by a jet of water as 
it strikes a flat plate or hemispherical cup may be measured and compared with the 
momentum flow rate in the jet. Also available are a Conical Plate and a 30° Angled Plate. 
 
Capabilities: 

  
 Apply the momentum equation to a different shape of vanes 
 Determine the force generated by the jet on different type of vanes 
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BERNOULLI'S THEOREM DEMONSTRATOR 
 

Description 
 
The apparatus is made up of a stainless steel base with levelling feet, Venturi with pressure taps, 
head tube traverse tap, a needle valve and an eight tube manometer mounted on an instrument 
panel. A red-line graphic scale allows the student to read off the differential pressure heads along 
the Venturi section.  
 
Capabilities: 
 
  To demonstrate Bernoulli's Theorem and its limitations 
  Provide direct measuring of static and total head distribution along a Venturi tube 
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REYNOLDS NUMBER AND TRANSITIONAL FLOW  
 
Description 
 
The apparatus consists of a precision-bore glass pipe (test tube) held vertically in a large shroud. 
The shroud is open at the front and the inside surface is light coloured. This allows the students to 
see the flow clearly. Water enters a constant head tank (reservoir) above the test tube and passes 
through a diffuser and stilling bed. It then passes through a specially shaped bell-mouth into the 
test tube. This arrangement ensures a steady, uniform flow at entry to the test tube. A 
thermometer measures the temperature in the constant head reservoir. A fixed overflow pipe in 
the reservoir connects to a suitable drain. At the bottom of the test pipe is a valve which controls 
the flow rate through the pipe, without disturbing the flow. Students collect a known quantity of 
water in a measured time to find the flow rate.  
 
Capabilities: 

 
 Demonstration of transition between laminar and turbulent flow 
 Determination of transition Reynolds numbers and comparison with accepted values 
 Investigation of the effect of varying viscosity and demonstration that the Reynolds 

number at transition is independent of viscosity 
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MULTI-PUMP TEST RIG 
 
Description 
 
The Multi-Pump Test Rig offers an enclosed system equipped with industrial measuring components. The 
test rig is designed and equipped for experimental testing of all major problem areas in pump 
engineering.  
 
Capabilities: 

 
 Performance in service of centrifugal pumps  
 Performance in service of side channel pump  
 Performance in service of reciprocating pump  
 Recording pump characteristics 
 Recording a system characteristic 
 Parallel connection of pumps 
 Series connection of pumps 
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AIR FLOW BENCH  
 

Description 
 

The AF10 is a small-scale wind tunnel with an electric fan and adjustable air flow control. The unit 
consists of a sturdy steel framework on which is mounted a fan which supplies air via a flow-
control valve to a specially designed plenum chamber and aerodynamically shaped contraction. 
Each of the experiment modules fits either to the plenum chamber or to the contraction. The air 
then exits the experiment module through the bench top and emerges at an exhaust at the rear of 
the unit. Toggle clamps hold the experiment modules, reducing the need for tools. Pressure 
measurement connections use reliable quick-release couplings. Both of these features make the 
changeover from one experiment to another simple and quick.  
 
Capabilities: 
 
 Drag Force  
 Boundary Layer 
 Round Turbulent Jet  
 Flow Around a Bend  
 Jet Attachment  
 Flow Visualisation  
 Tapped Aerofoil  
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PELTON WHEEL 
 
Description 
 

This is a self contained bench top set for studying the Pelton turbine characteristics under various 
flow rates and heads. The unit consists of a storage tank, a pump, a turbine, a dynamometer, and 
measuring instruments. The adjustable nozzle direct a water jet to the runner buckets. 
            
Capabilities: 
 

 Torque vs speed at various heads and flow rates 
  Power output vs speed for various heads and flow rates 
  Efficiency vs speed for a given head and flow rate 
  Racing characteristics 
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CONTACT US 
 

Md. Isa bin Ali 
Department of Thermal Fluids 
Faculty of Mechanical Engineering 
Universiti Teknikal Malaysia Melaka 
Hang Tuah Jaya, 76100 Durian Tunggal,  
Melaka, Malaysia. 
Tel: +606 234 6751 
Fax: +606 234 6884 
E-mail: mdisa@utem.edu.my 

 
 
         


