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~_ TASK DESCRIPTION

1.0 Assignment outline.

As part of the course you have studied flow in pipework systems and the matching of pump and system
characteristics. This laboratory is concerned with the characteristics of a pump rig in the mechanical testing
laboratory,

Your report should be consistent with the activities and include all relevant information. It is suggested that
you follow the layout for the completion of your report below:

« Summary - identification of objective, key theory and results, conclusions and recommendations.
+ Introduction - what the assignment is about.

= (bjective — of the test undertaken.

+ Equipment — diagrams and listing.

» Method — the steps carried out.

» Results — numerical data obtained from the test.

» Conversion — of results into graphs etc.

« Discussion — identification and explanation of key areas of theory and results.

¢ Conclusion — comparisons of results to theory etc.

+ Heferences

2.0 Objective.
To plot and understand the significance of the following performance characteristics of:

= A single pump
« Two pumps run in parallel
« Two pumps run in series

3.0 Test.
3.1 Single pump test.

1. Before using the equipment for the first time, ensure that the reservoir is filed % full with clean
water.

Use pump 1 only. Switch off both motor drive isolators.

Close pump 2 inlet value and set the two-way value to direct flow straight to the delivery pipe. Fully
open pump 1 inlet and the delivery valve.

Switch on pump 1 motor drive isclator.

Start the pump motor and run it at constant speed of 3000 revs/min.

Use the bleed line to bleed all pressure gauges.

Make sure the delivery valve is fully open. Readjust the motor speed if necessary. Record all
pressure readings.

In 0.1 bar steps, use the delivery value to increase the outlet pressure. Do not adjust the inlet
value. At each step, adjust the motar speed back to its initial setting and take pressure readings.
9. Take 6/8 readings at various flow rates.

10. Plot the following graphs:

L3 b

Noo A

c

Shaft power against volume flow rate.
Total head against volume flow rate.
Pump efficiency against volume flow rate.

MNote: pump efficiency = fluid power out / shaft power in

[




3.2 Parallel pump test.

1. Before using the equipment for the first time, ensure that the reservoir is filled % full with clean
water.

Use both pumps. Switch off both motor drive isolators.

Open both inlet values and set the two-way valve to direct flow straight to the delivery pipe. Fully the
delivery valve.

Switch on both motor drive isolators.

Start the pump motors and run it at constant speed of 3000 revs/min.

Use the bleed line to bleed all pressure gauges.

Make sure the delivery value is fully open. Readjust the motor speed if necessary. Record all
pressure readings.

In 0.1 bar steps, use the delivery value to increase the outlet pressure. Do not adjust the inlet
value. At each step, adjust the motor speed back to its initial setting and take pressure readings.
9. Take 6/8 readings at various flow rates. =

10. Plot the following graphs:

M
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Shaft power against volume flow rate.
Total head against volume flow rate.
Pump efficiency against volume flow rate.

Note: pump efficiency = fluid power out / shaft power in

3.1 Serigs pump test.

1. Before using the equipment for the first time, ensure that the reservoir is filled % full with clean
water.

Use both pumps. Switch off both motor drive isolators.

Open pump 1 inlet value. Close pump 2 inlet value. Set the two-way value to direct flow straight to
the inlet of pump 2. Fully the delivery valve.

Switch on both motor drive isolators.

Start the pump motors and run it at constant speed of 3000 revs/min.

Use the bleed line to bleed all pressure gauges.

Slowly adjust the delivery valve to give a suitable delivery {ouput) pressure of 0.3 bar. Readjust the
motor speeds if necessary. Record all pressure readings.

In 0.2 to 0.3 bar steps, use the delivery value to increase the outlet pressure. Do not adjust the
inlet value. At each step. adjust the motor speed back to its initial setting and take pressure
readings.

9. Take 6/8 readings at various flow rates.

10. Plot the following graphs:

SR
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o

Shaft power against volume flow rate.
Total head against volume flow rate.
Pump efficiency against volume flow rate.

Mote: pump efficiency = fluid power out / shaft power in

Use the tables attached to record your results.

Ly




4.0 Discussion of results and conclusions.

After plotting the pump performance graphs discuss their significance. Describe the relationship between
efficiency, head and flow rate. What is the best efficiency?

Evaluate the performance characteristics for pumps run in series and in parallel against those for a single
pump. Describe how the total head curves are affected by the parallel and series circuits. What do you
notice about the efficiency for the series and parallel pumps?

Relate the results of the test to applicable theory.

The efficiency of large industrial pumps is normally 75%. Why do you think the efficiency of the pumps
under test where different to that of a large industrial pump?

Discuss typical applications for centrifugal pumps and discuss their suitability.
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'GUIDANCE FOR STUDENTS IN THE COMPLETION OF

NOTE: The guidance offered below is linked to the five generic assessment criteria overleaf,

1. Engagement with Literature Skills

Your work must be informed and supported by scholarly material that is refevant to and focused on the task(s)
set. You should provide evidence that you have accessed an appropriate range of sources, which may be
academic, governmental and industrial: these sources may include academic journal articles, textbooks,
current news articles, organisational documents, and websites. You should consider the credibility of your
sources; academic journals are normally highly credible sources while websites require careful
consideration/selection and should be used sparingly. Any sources you use should be current and up-to-
date, mostly published within the last five years or so. though seminal/important works in the field may be
older. You must provide evidence of your research/own reading throughout your work, using a suitable
referencing system, including in-text citations in the main body of your work and a reference list at the end of
yaur work.

Guidance specific to this assessment:
= This will be assessed via the quality of your literature review.

2. Knowledge and Understanding Skills

At level 3, you should be able to demonstrate: sound knowledge and critical understanding of the well-
established concepts and principles of the subject area and the way in which those principles have
developed; knowledge of the main methods of enquiry in the discipline. Knowledge relates to the facts
information and skills you have acquired through your learning. You demonstrate your understanding by
interpreting the meaning of the facts and information (knowledge). This means that you need to select and
include in your work the concepts, techniques, models, theories, etc. appropriate to the task(s) set. You
should be able to explain the theories, concepts, etc. meaningfully to show your understanding. Your
rmark/grade will also depend upon the exfent to which you demonstrate your knowledge and understanding.

Guidance specific to this assessment:
= This will be assessed by your discussion of results.

3. Cognitive and Intellectual Skills

You should be able to critically analyse information, and propose solutions to problems arising from that
analysis, including the critical evaluation of the appropriateness of different approaches to solving problems,
Your work must contain evidence of logical, analytical thinking, evaluation and synthesis. For example. to
examine and break information down into parts, make inferences, compile, compare and contrast information.
This means not just describing what! But alse justifying: Why? How? When? Who? Where? At what cost? At
all times, you must provide justification/evidence for your arguments and judgements. Evidence that you
have reflected upon the ideas of others within the subject area is crucial to you providing a reasoned and
informed debate within your work.  Furthermore, you should provide evidence that you are able to make
sound judgements and convincing arguments using data and concepts, with an understanding of the limits
of knowledge, and how this influsnces analyses and interpretations. Sound, valid conclusions are necessary
and must be derived from the content of your work. Where relevant, alternative selutions and
recommendations may be proposed.

Guidance specific to this assessment:

= This will be assessed by the quality of your comments and conclusions, throughout the repont.
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4. Practical Skills

At level 3, you should be able to use/deploy a range of established technigues within the discipline, and apply
underlying concepts and principles outside the context in which they were first studied, including, where
appropriate, the application of those principles in an employment context. You should be able to demonstrate
how the subject-related concepts and ideas relate to real world situations and/or a particular context. How
do they work in practice? You will deploy models, methods, techniques, and/or theories, in that context, to
assess current situations, perhaps to formulate plans or solutions to solve problems, or to create artefacts,
some of which may be creative. This is likely to involve, for instance, the use of real world artefacts, examples
and cases, the application of a model within an arganisation and/or benchmarking one theory or organisation
against others based on stated criteria. You should show awareness of the limitations of concepts and
theories when applied in particular contexts.

Guidance specific to this assessment:

+ This will be assessed via the quality of your discussion relating to the practical relevance of the
points raised in your discussion,

5. Transferable Skills for Life and Professional Practice

Your work must provide evidence of the qualities and transferable skills necessary for employment requiring
the exercise of personal responsibility and decision-making. This includes demonstrating: professional
development to advance existing skills and acquire new competences that will enable you to assume
significant responsibility within organisations; that you can initiate and complete tasks and procedures,
whether individually and/or collaboratively; that you can use appropriate media to effectively communicate
information, arguments and analysis in a variety of forms to specialist and non-specialist audiences; fluency
of expression; clarity and effectiveness in presentation and organisation. Work should be coherent and well-
structured in presentation and organisation.

Guidance specific to this assessment:

= This will be assessed via the written and presentational quality of your report.
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This section details the extent to which the assessment eriteria are demonstrated by you, which in turn determines yaur
mark. The marks available for each category of skill are shown. Lecturers will use the space provided to comment on

the achievement of the task(s),
from development/improvement.

including those areas in which you have performed well and areas that would benefit

1. Engagement with Literature Skills

2. Knowledge and Understanding Skills

it -. ;'_;:: 3@ :

3- Cognitive and intellectual Skills

| 5. Transferable Sk

LExam'Bmﬂ, These comiments and marks:are o give fsedback on module work

and are for guidance oy untl thay are confimed. |

Assessment Mark (assessment marks are subjsc to atiicaton i the.
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