

























































































































































































a flattened tbe bent into a C-shape. As pressure
increases, the wbe flexes and tries to straighten out.
A linkage mechanism employs a pointer to indicate
pressure.

Improvements to the original Bourdon bent tube
design, including the use of helixes, spirals, bellows
and different materials are utilized today for the
element in specific areas of application.

Flow

Measuring flow rate is important for individual pumps
as well as for the entire process or plant. It is also
important in some process plants where loops carry
energy-laden media from which excess energy might
be saved or reclaimed.

Many forms of flow measurement are available.
Selection should be based on which is most applicable
to a system's accuracy, type of flow (turbulence or
laminar), viscosity, quality of the fluid medium (clean
vs dirty), temperature, conductance, service and cost.

Forms of measurement include:
1. Differential Pressure
2. Magnetic

3. Mass

4. Oscillatory

5. Positive Displacement
6. Target

7. Turbine

8. Ultrasonic

9. Rotometer

10. Wiers and Flumes

Level

Liquid level measurement systems use a broad range
of technologies to provide accurate and repeatable
data. Common. categories of liquid level sensing
systems include: non-contacting, inserting probes,
mechanical interface, hydrostatic head pressure,
process pressure and interface. As with other
instrumentation, several variations will usually do the
job, so the choice becomes one of cost, accuracy and
personal preference based on previous experience.

The current trend is away from mechanical devices
and toward electronic and non-contact, non-intrusive
level measurement. High growth rates are predicted
over the next five years in the use of load cells,
magneto structure, microwave/radar, nuclear and
servo gauge instruments for level measurement.

Conductivity and pH

Conductivity/resistivity measurements are used in
many applications: water conditioning, waste streams,
reverse osmosis, acid, alkalis and salt concentrations,
electroplating, etc.

The conductivity of any solution depends upon the
presence within that solution of small, electrically

charged particles known as ions. Conductivity
measures the ability of a solution to conduct an
electric current between two electrodes.  As the ions
present in the solution increase, the conductivity of
that solution will become higher. If the number of
ions is very small, the solution will be "restive" to
current flow.

pH is 2 unit of measure which describes the degree of
acidity or alkalinity of a solution. Measurement is
made on a scale of 0 to 14. A pH of 7 represents a
neutral soludon. Lower values represent acidity and
higher values alkalinity.

A rough indication of pH can be obuined using pH
papers or indicators which change color as the pH
level varies. More accurate measurements are
obtained with pH meters. A pH meter is basically a
high impedance amplifier that accurately measures
voltage (minute electrode) and displays the results in
pH units on either an analog or digital display.

Data Acquisition

Data acquisition systems measure the product and/or
process used to collect information for documentation
or analysis. Equipment ranges from plain recorders 10
complex computer systems. Data acquisition can
serve as a control point in a system, bringing together
a wide range of devices, such as sensors, to indicate
temperature, flow and pressure.

An elementary data acquisition system has four
components: (1) analog transducers, (2) one or more
analog-to-digital converters to digitize transducer
signals, (3) a conuoller to synchronize data sampling
and storage, and (4) a processor which may share the
same computer as the conuoller. Data can be stored
by the controller itself, or passed to another computer.

Data acquisition systems are becoming very popular in
manufacturing processes. The system or its controller
may be a personal computer, a micro-processor,
a single-board computer or a2 main-frame computer. It
may be applied solely to acquire and analyze data, or
it may also perform additional functions.

Display Choices

Today, instant displays are usually analog or digital.
Each type has its advantages and limitations. Analog
instruments are normally smaller, easier to read and
less expensive while digital units are more accurate.
Conversion of analog input to digital signals within
instruments is achieved through special analog-to-
digital circuitry.

The Institute of Electrical and Electronics Engineers
(IEEE) classifies electrical transmission signals as:
voltage, current, position, frequency and pulse with a
further classification of (1) analog, where the signal
transmitted is the electrical analog of the measurement
or (2) digital, where the signal has been converted to



a code representing the measurement. All five
electrical transmission signals can be used in analog
transmission but only the pulse signal can be used for
digital transmission

General Service

In our service-oriented society, some overlapping
of service in the instrumentation field has become
evident. There is a growing demand for high-level
control engineers representing, to some degree, a
shifting of personnel from user processing companies
to engineering service firms. It's uncertain whether
this is a permanent trend. When service is beyond
a maintenance staff's capability, a service contract
alternative may be pursued to insure minimum down-
time of the processing equipment.

In this environment, brand changing is also becoming
rare. Processors are staying with one or two sources
for the improved service that a technician familiar with
the system can offer.

Preventative Maintenance

Programs involving routine inspections, cleaning,
lubrication, replacement of spare parts and safety
audits can be beneficial. A good preventative mainte-
nance program should follow of schedule of specific
times, dates or hours of operation predetermined by
previous history or dictated by equipment manufactur-
ers' specifications. Unplanned malfunctions or break-
downs must, unfortunately, also be anticipated in any
good maintenance program.

Accuracy

Accurate measurements can only be assured if the
monitoring is performed at a location in conformance
with the instrument manufacturer's instructions.
Dirt buildup or corrosion on either the element or
equipment can result in erroneous readings.

Summary

The essentials of an instrumentation system include:

1. A sensing or measuring element

2. A means of comparing the measured value with
an observed value

3. A final control element to provide the desired
change in the measured variable

4. An actuator to change the position of the final
control element as required

5. A relaying or force-building means of enabling
a weak sensing signal to release sufficient force
to power the actuator

To be most effective in making compatible instrument
recommendations, control manufacturers must be
provided with complete data in three areas: (1) appli-
cation/environment, including the medium being
processed, its temperature, properties, etc., (2) accura-
cy requirements, (3) instrument reading range.

Choosing the right transmitter for an application
improves process efficiency. Choosing the right
vendor assures that the entire process, from ordering
the instrumentation to installation and maintenance
will be accomplished smoothly and efficiently.

Instruments for the measurement of temperature,
pressure and liquid level can usually be installed from
standard drawings. Differential-pressure instrurments,
particularly those used for measurement of flow rate,
generally require more detailed sketches of the
specific operation.

To maintain a reliable processing operation,
instrumentation should be recalibrated periodically in
conformance with the manufacturer's recommenda-
tions and a regular cleaning program should be
observed.

These procedures should be followed even though
current instrumentation offers: increased reliability
and durability, improved performance, less mainte-
nance, greater consistency and lower overall cost
(taking into consideration life cycle and maintenance).

Relative to pumping applications, instrumentation can
provide:

1. An evaluation of performance along with constant
monitoring of the pump and system.

2. Capability of allowing pump or system to automat-
cally respond to change: (a) pump through speed
control, (b) system through repositioning of control
valves.

3. Ability to modify or maintain fluid temperature
(could also control viscosity).

This article concludes the Pump Primer program which
originated in 1988. If you're interested in receiving
back issues, all twenty articles are still available and
can be provided upon your request.

Address your request to:

Ampco Pumps
4000 W. Burnbam St.
Milwaukee, WI 53215




