
The Fluid Mechanics laboratory covers theoretical and 

practical areas concerning the fundamentals of fluid 

mechanics and hydrodynamics. The laboratory consists 

of a set of simulators, trainers and equipment listed on 

the right of this page (any PCs required are not included 

- provided locally by reseller). 
 

This laboratory studies the fluid mechanics principles, as 

the study of forces and movements of liquids and gases, 

and the hydrodynamics principles as the study and 

description of fluids in motion. Liquids and gases are 

both continua substances whose elements can easily 

move against each other and they are grouped 

together under the term "fluid". In hydrodynamics, 

emphasis is given in the teaching of the conservation 

laws of mass, energy and momentum. 

 

The laboratory’s simulators are also accompanied by 

the appropriate software to run interactively with PC 

workstations, wherever this is applicable. When an 

available program interfaces the PC with a simulator, it 

offers support in all the above training procedures and 

creates realistic simulations. The student is able to 

change the data and the parameters of the system. The 

programs present schematically the results of the 

adjustments performed by the student. 

 

The software is organized in subjects corresponding to 

the simulations and the experimental exercises with 

scope: 

 A series of aims for the specific experiment and the 

level of knowledge that must be obtained. 

 Theoretical background relevant to the lesson as well 

as practical examples of use. 

 Tests/Questions for the students and fault testing. 

 

The simulators and Trainers are accompanied by 

relevant software to enable the student to follow step-

by-step the theory and the exercise. The whole exercise 

procedure is carried out on the simulators. The system is 

accompanied by technical manuals for theory and 

exercises. 
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FLM 171 

Friction in pipes 

AIM: the study of primary load losses that occur along a pipeline, both laminar and 

turbulent flows. This unit has a horizontal pipe, in which readings of the pressure loss 

produced at different flow rates can be performed. It is also possible to study 

friction with a turbulent or laminar flow. For examining the friction the pipe can be 

fed from a reservoir of constant height. For readings of pressure upstream and 

downstream in the test pipe, the system provides differential manometers, one with 

water and other with mercury. There are two flow regulation valves : one located 

at the beginning of the installation and the other located at the end of the test 

pipe. The flow through the pipe is measured by using the volumetric tank of the 

hydraulic bench. 

FLM 62 

BERNOULLI’S theorem 

AIM: a demonstration apparatus for the study, demonstrating  and analyzing the 

Bernoulli equation and its principals. It features a manometer built with multiple 

tubes, in which it is possible to make simultaneous pressure readings along the 

pipe. The hookup to the hydraulic bench (not included) is realized by a screw 

connection, and no tools are required. Non leaking quick fittings are available to 

connect pressure gauges. 

FLM 351 

Operating principle of a Pelton turbine 

The Pelton turbine is a type of impulse water turbine operating by converting 

turbines the pressure energy of water into kinetic energy entirely in the distributor. 

In a Pelton turbine water jet is accelerated in a nozzle and directed onto the 

turbine blades tangentially in a theoretical angle of approximately 180° in 

reference to the blades. 

PT FLM 14 

Hydraulic bench 

The PT FLM 14 is a Laboratory bench with basic supply hydraulic equipment 

suitable to use used also the fluid mechanics working bench. It is an required 

auxiliary for a variety of didactic fluid mechanics devices and is provided so they 

can be used by mounting them on the tabletop. The bench is composed of two 

volumetric tanks of different sizes to accurately measure high and low flows. The 

upper reservoir has a 40 liter capacity and the lower one can hold up to 100 liter. In 

order to precisely measuring flow, the higher tank has a short interval flow meter 

adjusted to 0 – 8 liters and for larger flows 0 - 40 liters it has a longer interval 

adjustment. A sump tank with cover is provided in order to prevent water from dust 

and possible dirt particles. The bench also includes an interchangeable length of 

segment to hook up along many accessories. 



FM FLUID MECHANICS 

FLM 21 

Losses in pipes 

AIM: The study of friction losses in pipes and losses in hydraulic elements such as: 

valves, metering elements, accessories, etc. This trainer has been designed to be very 

flexible, so it allows to hook up new accessories and straight segments of pipes of 

different materials and roughness. The piping replacing is quick and simple by using 

quick fittings. The user just has to remove the desired segment by unscrewing it and fix 

another one. At the bottom of the panel, the trainer has a dripping pan, to collect the 

residual water that could remain in the piping, keeping the working area and 

adjacent components dry. In order to avoid water leaks, the trainer has ecological 

pressure taps, so during connection or disconnections, they will not cause water losses 

since they are self-sealing. This equipment must be attached to the hydraulic bench PT 

FLM 14. 

FLM 182 

Energy Losses in Bends 

AIM: To calculate secondary losses caused by installation accessories, by comparing 

the difference of pressures between measuring points upstream and downstream for 

the element of interest. When it is necessary to measure the pressure loss that occurs 

between two measuring points in different diameter pipes, it should be taken into 

account that not all static pressure difference corresponds to the pressure losses: this is 

due to the transformation from static to dynamic pressure because of the increasing 

speed. The system contains all the possible configurations with 90° elbows, besides 

abrupt widening and narrowing and a gate valve. These losses are read 

simultaneously through a gauge with multiple water columns; it displays clearly the 

difference between different types of bends, abrupt widening and narrowing and 

valve. 

FLM 101 

Hydrostatic Pressure on submerged surfaces 

AIM: the study and the calculation of the pressure force acting on a submerged 

surface. Liquids of different densities can be used to determine the different exerted 

forces. It is a stand-alone equipment with the possibility to determine the exerted 

pressure on flat and curved surfaces. Surface's angle can be varied according to the 

required experiment. 

FLM 301 

Series and Parallel pump systems - Demonstration unit 

AIM: To practice many of the steps involved in the connection , start up, operation 

phases and necessary regulation in a complex pump installation. One of the pumps of 

the system is controlled by a variable frequency drive, which allows the variation of 

the rotation speed. The flow rate is measured by electronic flow meter. In addition, it is 

possible to analyze the characteristics of different types of pumps such as a single 

operating, in group, in series or in parallel configuration performing a wide range of 

practices and tests. Pumps are controlled by an inverter, so speeds can be changed 

and monitored by flow meter. All control and parameter readings are done by a 

computer included in the unit, which has automatic or manual data capture. A test 

can be programmed and the computer can operate automatically modifying the 

parameters and capturing data. 
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With this apparatus, the du Noüy ring method 

can be used to determine the surface tension 
of various liquids in different temperature 

conditions. 

 

The is a technique for measuring the surface 

tension of a liquid with a ring that is attached 

to the force sensor with a silk thread and it is 

dipped into the liquid. The liquid level is 

lowered and the force that acts on the ring 

just before the liquid film tears is measured. 

The surface tension and the tear-off force is 

automatically recorded from the force 

sensor. Using diameter rings and liquids in 

different temperatures and variable surface 

tension coefficient γ,theoretical calculations 

can be verified with measurements. 

 
Aim 
1. Determine the surface tension of food oils as 

olive, corn and oil mixtures even etc. as a 

function of diameter of the ring and 

temperature state. 

2. Determine the surface tension of water/

ethanol mixtures as a function of their mixing 

ratio and temperature state. 

Equipment 

Magnetic stirrer with heater  

Force sensor*  

Temperature sensor* 

Surface tension measuring ring (a and b) 

Retort stand set 

Glass beaker 500ml 

Glass beaker 250ml 

Silk thread, l = 200 m 

Glass tubes, straight 

Glass tubes, straight with stopcock 

Silicone tubing 

Volumetric pipette, 10 ml 

Volumetric pipette, 20 ml 

temperature sensor 

Graduated cylinder 100 ml 

Chemicals (purchased locally) 

Ethyl alcohol, absolute 500 ml 

Olive oil, pure 100 ml 

Water, distilled 5 lt 

Technical Specifications 

 
Automation Grade    Semi-Automatic 

Electronic Speed Regulation   up to 1500 rpm 

Stirring Volume                   up to 15 Lt 

Temperature     up to 550° Celsius 

Magnetic stirrer with heater 

Du Noüy ring method 

* DAQ-DATA ACQUISITION 
One set for many experiments. 

 
The DL1 kit is used across a vast number of 

experiments in Physics, Chemistry, Biology and 

Engineering laboratory works. We support cross 

usage of the DL sets so they can be used in a vast 

variety of experimental sets with no need for 

purchase repetition. 

 

The DAQ - iLab application requires a PC Windows 10. 

Surface tension 

https://en.wikipedia.org/wiki/Surface_tension
https://en.wikipedia.org/wiki/Surface_tension
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Measuring Viscosity 

 
Liquids, due to internal friction among their particles, 

have different viscosities. The viscosity factor μ of a 

substance is a parameter of the substance's structure, 

i.e. density, and temperature and can be 

experimentally determined by measuring the rate of 

fall of a various size balls in a tube filled with the liquid 

to be investigated. 

 

Aim 
Measure the viscosity of: 

 water and salt mixtures; 

 various type of food oils; 

 methanol-water mixture in constant temperature; 

 water as a function of the temperature; 

 methanol as a function of temperature. 

Equipment 

Falling ball viscometer 

Temperature sensor 

Precision balance 

Water chiller - Conditioner with pump 

Stopwatch, digital, 1/100 s 

Set of Rubber tubing 

Wash bottle, plastic, 500 ml 

Plastic Cylinder 100ml 

Erlenmeyer flask 50 ml 

Glass Beaker 400ml 

Glass beaker 250ml 

DL 101 Controller - with USB 

LDR – Interrupt switches - (ball travel timing) 

Requires PC Win 10 ( provided by the Client) 

Chemicals 

Water, distilled 5lt (locally purchased) 

Falling ball viscometer 

The falling ball viscometer typically measures the 

viscosity of Newtonian liquids. The method applies 

Newton’s law of motion under force balance on a 

falling sphere ball when it reaches a terminal velocity. 

In Newton’s law of motion for a falling ball, there exist 

buoyancy force, weight force and drag force, and 

these three forces reach a net force of zero. 

The apparatus provides an automated testing system consisting of: 

 

 A Viscosity test tube (1), where the tested liquid is 

placed, positioned inside the center of a larger 

transparent cylindrical tank, the water tube (2), 

where ionized water circulates to control the 

temperature of the liquid in the viscosity tube. 

 The larger tube is connected to water conditioner 

(5) with a small pump. It also allows the insertion of 

a temperature sensor probe (4) to monitor the 

water temperature circulating in it. 

 The travel period of the ball is done automatically 

by the provided sensors (3) and the controller (5). 

Height of falling ball travel can be adjusted at any 

distance up to 25 cm. The standard is to use 

100mm distance measurement. 

 The provided water conditioner (5) is controllable 

and can supply water at temperature ranging for 

16 degrees to 45 degrees temperature. For higher 

temperatures the conditioner can be altered according to customers specifications. 

 Temperature, falling distance start and end times are monitored by the provided DL 101 controller (6) 

and the Data Acquisition Application provided. The application offers facilities for automatic calculation 

of the tested liquid’s Viscosity μ, given some parameters as distance, ball diameter and fluid densities. 

Viscosity measurements 
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Principle of Experiment 
 

The rotation of the plane of polarization through a 

sugar solution measured with a half-shade 

penumbra polarimeter and the reaction rate 

constant for the inversion of cane sugar 

determined. 

 
Aim 

1. To determine the specific angle of rotation of 

cane sugar (sucrose) and lactose by 

measuring the rotation of various solutions of 

known concentration. 

2. To determine the reaction rate constant when 

cane sugar is transformed into invert sugar. 

Polarization 

Equipment 

Polarimeter 

Stopwatch, digital, 1/100 s 

Crucible tongs 

Pipette with rubber bulb, long 

Graduated cylinder 100 ml 

Graduated vessel, 1 l, with handle 

Spoon, with spatula end,18 cm, plastic 

Beaker, 250 ml, low form, plastic 

Funnel, plastic, diam. 100 mm 

Tubing connector, ID 6-10mm 

Glass rod 

Chemicals (purchased locally) 

Hydrochloric acid 37 %, 1000 ml 

Water, distilled, 5 lt  

D (+)-Sucrose, 100 gr 

D(+)-Lactose, powder 100 gr 

Some chemical substances are optically active 

and polarized single-direction light will rotate 

either to the left (counter-clockwise) or right 

(clockwise) when passed through these 

substances. The angle of rotation of the light is 

known as observed angle of polarization of the 

substance. 

 A half shade polarizer, analyzer, 100mm. 

 The instrument is equipped with a 589nm 

sodium lamp. 

 When switch on the power, the polarized light 

beam immediately radiates to polarizer filter 

and someone can observe the distinct visual 
fields through eyepiece which is magnified by 3 

times. 

 The sample tube auxiliary provided with the 

instrument is 100 mm long. The test tube must be 

filled with the solution. 

 Then the sample tube is inserted into the 

measuring field chamber. 

 To rotate the sample tube, rotate the Vernier 

knob till an equal brightness is found. The 

reading of the Vernier scale gives the angle of 

polarization of the specific tested solution. 

 

Lab Polarimeter 

Non Polarized view Polarized view 



Additional Experimental Modules 

An experiment module, add on to F8M 282 bench, to 

provide experiments to investigate, measure and 

compare the drug force effect on objects with different 

profiles under the same airstream. Objects have the same 

frontal area but different shapes. 

FM282.2 - DRAG FORCE 

FM282.3 - ROUND TURBULENT JET FM282.4 - BOUNDARY LAYER 

FM262.6 - COANDĂ EFFECT AND FLUIDICS  FM282.5 - FLOW AROUND A BED 

FM262.7 - FLOW VISUALIZATION 

An experiment module ,add on to F8M 282 bench, to 

provide experiments to investigate a jet stream and its 

break up as it moves away from the outlet while 

measuring momentum flux and velocity of jet stream. 

An experiment module ,add on to F8M 282 bench, to 

provide experiments to investigate and study boundary 

layer formation on a flat plate with one rough and one 

smooth surface while measuring pressure gradients and 

velocity profile of the air stream. 

An experiment module ,add on to F8M 282 bench, to 

provide experiments to investigate and study the radial 

pressure around a bend and the distribution of pressure 

around the curved outer and inner walls of the bend. 

An experiment module ,add on to F8M 282 bench, to 

provide experiments to investigate the effects of a jet 

stream on an adjacent wall. Students investigate the 

COANDĂ effect of attachment and separation, while 

also investigate, by using these effect, to operate a 

control system as fluidic switch. 

An experiment module ,add on to F8M 282 bench, to 

provide experiments to VISUALIE the flow of a jet stream 

using smoke which flows around two-dimensional models 

held in the working section. The module offers a transpar-

ent observation section The smoke filaments can be 

made to visually show areas of steady and unsteady flow, 

thickening boundary layers, and separation. The smoke is 

harmless and non toxic and can also be driven outside 

via a hose. 

FM262.8 - AIRFOIL 

An experiment module, add on to F8M 282  bench, to 

provide experiments to investigate and study the pressure 

distribution around an airfoil. The aero foil has 12 tapping 

points at various chord wise positions on its surface 

allowing the pressure to be measured at that point. The 

tapping points are permanently connected to a manifold 

mounted on the duct showing the tapping position and 

number for easy reference. 

FM282.1 - BERNOULLI APPARATUS 

This experiment module illustrates Bernoulli’s equation as 

applied to a convergent-divergent duct. Students 

confirm the constant total pressure while observing the 

rise and fall of the static pressure. They compare the 

velocity-area ratio as calculated from Bernoulli’s 

equation to the experimental results. 

F8M 282 

Laboratory Air Flow Bench 

AIM: This is a mobile, subsonic, laboratory scale wind tunnel with an electric fan and 

adjustable air flow control. It is the experimental base unit for eight different experiment 

modules which demonstrate key principles and phenomena of air flow. 

FM FLUID MECHANICS 



Overhead tank made of steel, approximately 37.5cm diam. x 1meter high. It is 

provided with an inlet port at the top and size outlet at bottom with cocks and air 

inlet and water filling tube on top. An arrangement is provided to indicate the 

water level. An extra metallic tube having approximately 5mm /6mm I.D. and 1 

m. high is also supplied 2.6 kg x 310 mm controlled fall and Rammer 4.89 kg x 450 

mm controlled fall. 

Permeability is a property of soil which permits flow of water through its interconnecting voids. Permeability 

governs the rate of settlement of saturated compressible soil layers and the rate of flow of aquifer. 

Permeability is taken into account for pumping ground water, spacing well points for de-watering 

foundation sites for excavation, retention of water in reservoirs, design of dams and selection of soils to 

be used for various zones of embankments of dams and reservoirs. 

There are two types of Permeameters : Constant Head and Falling Head. 

 Free air displacement: 75 L/min 

 Ultimate vacuum: 0.1 mbar 

 Power: 180 W 

 Oil filter included 

FMP 3037 VACUUM PUMP 

REQUIRED AUXILIARY EQUIPMENT 

FMP 3000 

Permeameters 

FMP 3036 CONSTANT VOLUME TANK 

Measure permeability of fine grained  soil as clay type or muddy soil  having less 

than 0,1 mm/sec coefficient of permeability .It consists of 1-a manometer with 3 

tubes ,valves and a back plane, 2-a transparent permeability cell , Φ 75 mm, with 

3 pressure points which connect to the manometer or the constant level tank 

and 3- a de-airing unit. It comes with a 4 meter flexible hose for connections .The 

apparatus can be delivered on a mobile stand FMP3000 (optional). 

FMP 3035 PERMEAMETER – FALLING HEAD 

Measure permeability of granular soil as sands ,gravel etc. It consists of 1-a 

manometer with 3 tubes ,valves and a back plane, 2-a transparent permeability 

cell, Φ 75 μμ , with 3 pressure points which connect to the manometer or the 

constant level tank and 3 - a de-airing unit with vales and a bracket. It comes 

with a 4 meter flexible hose for connections .The apparatus can be delivered on 

a mobile stand FMP 3000 (optional). 

FMP 3034 PERMEAMETER - CONSTANT HEAD 

FM FLUID MECHANICS 


