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Graduate Certificate in Hydraulic Engineering

* Hydraulic Measurements and Instrumentation

Hydraulic Measurements and Instrumentation is a critical area of study in the Graduate Certificate in
Hydraulic Engineering. This field involves the use of various instruments and techniques to measure
different hydraulic parameters such as flow rate, velocity, pressure, and water level. This explanation will
focus on key terms and vocabulary related to hydraulic measurements and instrumentation.

1. Flow Rate: Flow rate is the volume of fluid that passes through a given point in a conduit per unit time. It
is usually measured in cubic meters per second (m3/s), liters per second (L/s), or gallons per minute (gpm).
Flow rate can be measured using several instruments, including magnetic flowmeters, vortex flowmeters,
and ultrasonic flowmeters.

2. Velocity: Velocity is the speed at which a fluid particle moves in a given direction. It is usually measured in
meters per second (m/s) or feet per second (fps). Velocity can be measured using various instruments, such
as propeller meters, pitot tubes, and hot-wire anemometers.

3. Pressure: Pressure is the force exerted by a fluid on a unit area. It is usually measured in Pascals (Pa),
pounds per square inch (psi), or feet of head (ft. of H20). Pressure can be measured using instruments such
as Bourdon gauges, diaphragm gauges, and piezoresistive transducers.

4. Water Level: Water level is the height of the free surface of a liquid above a reference plane. It is usually
measured in meters or feet. Water level can be measured using instruments such as bubbler tubes, pressure
transducers, and float gauges.

5. Hydraulic Gradient: The hydraulic gradient is the slope of the energy grade line or the water surface
elevation in a hydraulic system. It is usually measured in meters per meter (m/m) or feet per foot (ft/ft). The
hydraulic gradient is a critical parameter in open-channel flow and pipe flow analysis.

6. Discharge Coefficient: The discharge coefficient is a dimensionless parameter used to relate the actual
discharge of a fluid through an orifice or nozzle to the theoretical discharge. It is usually denoted by the
symbol "Cd" and can be determined experimentally.

7. Cavitation: Cavitation is the formation and collapse of vapor bubbles in a liquid due to a decrease in
pressure below the vapor pressure. It can cause significant damage to hydraulic machinery and equipment.
Cavitation can be detected using instruments such as cavitation erosion probes and cavitation detection
systems.

8. Accuracy: Accuracy is the degree to which a measured value agrees with the true value. It is usually
expressed as a percentage or in terms of the maximum error. Accuracy is a critical parameter in hydraulic
measurements and instrumentation.

9. Precision: Precision is the degree to which repeated measurements under the same conditions agree with
each other. It is usually expressed in terms of the standard deviation or the coefficient of variation. Precision
is also a critical parameter in hydraulic measurements and instrumentation.

10. Resolution: Resolution is the smallest change in a measured parameter that can be detected by an
instrument. It is usually expressed in terms of the minimum detectable signal or the smallest measurable
unit. Resolution is an essential parameter in selecting appropriate instruments for hydraulic measurements.
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11. Calibration: Calibration is the process of adjusting an instrument to provide accurate and precise
measurements. It involves comparing the instrument readings with standard reference values and adjusting
the instrument settings accordingly. Calibration is a critical step in ensuring the accuracy and reliability of
hydraulic measurements.

12. Turbulence: Turbulence is a random and irregular motion of a fluid, characterized by rapid changes in
velocity and pressure. It can affect the accuracy of hydraulic measurements and instrumentation. Turbulence
can be reduced using flow conditioners, such as straighteners and diffusers.

13. Pipe Flow: Pipe flow refers to the flow of a fluid through a pipe or a conduit. It can be classified as
laminar or turbulent flow, depending on the Reynolds number. Pipe flow analysis involves the determination
of flow rate, velocity, pressure, and head loss in pipes.

14. Open-Channel Flow: Open-channel flow refers to the flow of a fluid in an open conduit, such as a river,
canal, or spillway. It can be classified as uniform or varied flow, depending on the slope and roughness of
the channel. Open-channel flow analysis involves the determination of flow rate, velocity, water level, and
energy grade line.

15. Data Acquisition System: A data acquisition system (DAS) is a device or a set of devices used to acquire,
process, and store data from various sensors and instruments. It typically consists of sensors, signal
conditioning circuits, data acquisition hardware, and software. DAS is widely used in hydraulic
measurements and instrumentation for real-time monitoring and control.

In conclusion, hydraulic measurements and instrumentation involve the use of various instruments and
techniques to measure different hydraulic parameters. The key terms and vocabulary discussed in this
explanation are essential in understanding the principles and applications of hydraulic measurements and
instrumentation. Accuracy, precision, resolution, calibration, turbulence, pipe flow, open-channel flow, and
data acquisition system are some of the critical parameters and concepts in this field. Understanding these
terms and concepts is crucial in designing, selecting, and using appropriate instruments for hydraulic
measurements and instrumentation.
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