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INSTRUCTIONS TO STUDENTS

Each student should not forget the following when coming to the laboratory class:

1.  The completed report of the previous experiment. Any report submitted late without an
acceptable reason will bc zonsidered late for marking. Delays such as those related to
stapling, binding and computcr outputs are not acceptable.

2. Preparation for the experiment to be done. The student should read the manual related to
the experiment before coming 0 the lab, He |s expected to answer questions by the lab
instructor regarding the ob_]ectwes and the background of the experiment.

3. The la.boratory manual and note book. |

4.  Pen or pencil

5. An electronic pocket calculator.

A timetable will be distributed which shows the date on which laboratory groups will perform
each particular experiment. Each student should read introductory notes to his experiment before
coming to the iaboratory, and can start work w1thowt undue delay. This is particula_rly important
in the early part of the session when the theoretical background may not have been covered in
lectures, and reference to textbooks is more likely to be necessary.

Each student must keep a tidy laboratory notebook, recording all measurements exactly as

they;diestaken, and tabulating them where appropnate Where possible, a graph shoutd be drawn

xpenment proceeds to ensurc that the results are systematic and that sufficient readings

have bech obtamcd, especially in sensitive or particularly important parts of the range of the
variables. Results are preferably reduced in the laboratory, but if this is not practicable, sufficient

reduction should be done to ensure that no vital information is missing.

LABORATORY REPORTS

1,

Introduction
As a part of the requirements for this course you will have to carry out nine experiments.” The
student performance will be assessed on the basis of his preparation, alertness and skllls during
the actual experimental stage as well as on the basis of written reports for each expertment.
The purpose of these experiments is to help the student understand some of the concepts
discussed in class, and to develiop Skllls in c*{perumentatlon measurement, instrumentation

design and commumnlcanon skills.
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The student will be assigned nine lasks (experiments) by the Laboratory Instructor; to whormn he
must report his findings in writin,. Seven of the reports should follow the short format described in
the next section. The other two reports will be formal full technical reports.
Generally the student should observe the following guidelines when writing a technical report,
- whether short or full. Failure to-do so will result in mark penalties.

1. “Writing: All reports must be hand-written in standard letter-size paper (A4). Typed
reports will not be nccéptcci unless the report is full and it contains material from
references other than the lab manual. This hind writing measure is required to encourage
ones own cth‘i_clal responsibility towards other students reports by avoiding plain copying.

2. Margins: All material within the body of the report (this include text, tables, and figures)
must be within the following margin: 35 mm from the left edge of the paper, 25 mm from
the tap, right, and bottom edge of the paper.

3. Orientation: Every attempt should be made to orientate all text, tables and figures in such a
way that they can be read in an upright position; that is when the paper is held with its
longer edge in the vertical position. Sometimes, wide tables or large figures must be
rotated 90°. When doing this make sure that the bottorn of the téble or figure is parallel and

closer to the right cdge of the paper.
4. Bindings: binding of the bages should be at the top left corner, when using staples, or at the

left edge of the paper when using other means.

5. Cover page: Please use the cover page format shown at the end of those

instructions.

2. Short Technical Report

* It must be emphasized here that this SHORT report should not be more than 6 to 8 pages long.
Lengthy duplication of text or formulas found in the book and / or in other texts should be

avoided; References should be given instead. Artistic renditions of the lab equipment-used

should be avoided. Simple.line sketches are sufficient.

The report must include the following:
Title page: Use the title page supplied at the beginning of each experiment manual |

1

2. Objectives

3. The apparatds

4. The collected data

5. Sample calculation.

6. Results and discussion.
7. Conclusions
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Formal Techuical Report (Full Report)
In the engineering profession a great value is attached to the substance or content of a report

and, at the same time, to the presentation, which should' be ‘as neat as possible without

compromising contents by form. In other words: honesty is important in presenting results
L b s '

even if they do not look highly reasonable. Following are some guidelines for the preparation

of a formal (full) technical report. The format proposed here attempts to reflect current pr

actice
in engineering,

The elf:ments of a formal'(full) technical report are shown below:
. Abstract
- Introduction
. Theory
. Apparatus

1

2

3

4

5. Procedure
6. Data collected

7. Sample calculation

8. Results and discussion

9. Error analysis

10. Conclusion'; o s

__11. References

12. Ai;péndiceé

4. Figures

P
2.

U= B

Each figure should be given a n-Limbcr and a title, underneath it.

The titles should help to explain what the figures show. For example: Relation between
pressure and flow rate. _

They should be neatly drawn, using proper curve fitting techniques. .

The units should be shown clearly on each coordinate, using Sl units only. .

Each coordinate should have the name of the variable written on it.

The scale should be uniform; i.e. distances between scale points should be equal.

The size of the figure should be adequate.

il
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5. Tables

L.
2.

3.

Fach table should be given a number and a title located above it.
The title should help to fully explain what information the table contains. For
cxample: Pressure and flow rate raw data.

The units of the variables should be clearly stated. Only SI units should be used.

6. An Ethical Word of Caution
The formal reports must represent an individual work of a student. Obviously, the

cxperimental data and any other material resulting from an experiment, and obtained during

the experiment session, may be shared freely and be presented in anyone’s report. However,

copying a text or graphics from another person’s report may be viewed as an attempt of

plagiarism, and will be heavily penalized.

7. Safety Code of Practice

I

AN

Do not enter the laboratory until the lecturer is present, and do not come later than 10

minutes after the lab has started.
Bring only necessary items into the laboratory.

Do not operate or turn off any machinery until-iristructed to do so.

Do not interfere with any other equipment.

chort any brcakaae to the laboratory supervisor.

Always seek advlcc either from the Iccturcr or technician if the equipment is not

operating as expected.
In the event of a 'camstrophic failute, try to isolate the equipment from the energy source
and / or consult the lecturer or super visor.

On compﬂcuon ofcxpenmcnt tidy your working area.

Report to the lecturer / supervisor before leaving the laboratory.

fv
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" Two.types of reports are required: short and long.

Elements of Lab. Report

Following the type of report required, the proper element should be selected
from the following in the same order shown:

1- Title (cover) Page | .o '
In the first page of the report (not to be numbered), the University, Faculty,
lpcparlment, Lab, Student and Supervisor Names and Dates should be
%ncluded.f The experiment Title and number should be included as indicated
in the Lab. Manual. Use black color only. '

2- Abstract ; , .
A brief description of the experiment should be given. This should include
the objectives, the method and a summary of the findings. The abstract
should not be more than 100 words. (172 page). For example one of the
ﬁndings of the ratio of specific heat experiment is that it is equal to 1.4 for
air. It is recommended to write the Abstract AFTER the report is completed
in ord.er to be able to include all important aspects and findings of the
experiment. :

3- Introduction
After a proper definition of the level of the reader is made, this should .
introduce the reader into the subject. It is composed of tow parts:
significance and method. The introduction should not be more than 200
words (1 Page). If a short report is required, only the objectives should be

stated to replace the “atroduction. The objectives are-the-aims orthegoals—— —

of the experiment. For example, one of the objectives of the Work-to-Heat
experiment is to experimentally find the Jouls' work equivalent of heat,
which is equal to 4.178 k cal/KJ. -

4- Theory .
In order to enable the reader to understand the implications of the reported

work (experimental or theoretical), the main assumptions should be stated

. and justified, with the theory written out in sentences, so that the reader is
led through the equations without confusion. Itshould be free from
unnecessary details, such as excessively detailed algebraic work. The units
used should be defined as they appear. Use S units where appropriate.

5- Experimental Apparatus and Procedure ,
Describes the expesimental apparatus (if applicable). Tells the reader what
was done in briet . and a sketch of the apparatus should be included. The
experimental procedure should be also presented. '
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6— Raw Data ;;
This should include collected data, usually in the format of tables and; |
possibly as graphs. In either case, as the title indicates, this data should be "

reported-as collected, without treatment or modification. The tables should
be numbered and titled at the top.

7- Sample Calculation
The calculation should include all necessary steps to'obtain the required
results. The equations used should be stated in the theory. All parameters [
used to obtain the required results should be clear and their symbols and |
units should be as stated in the theory.

8- Results
This should include all the findings required from the experiment, usually in
the form of graphs. All figures should be numbered and titled at the
bottom. The coordinates should be defined with proper scale and units. Do
not just connect the dots. If you know the trend of the phenomena, use a
proper curve-fitting technique to show the plot, which should not be a
continuous line, but rather, a dotted line to indicate that it is experimental.
Only theoretical curves can be made with a continuous line.

Do not make stupid mistakes such as:
- Irregular Scale: some computer graphing techniques give a scale point at

“wiz-z. cach data point, which may result in an irregular scale (It’s like a rule

. . ,.._
fvesesy e

o

p—

where the first centimeter may be longer or shorter than any other
-centimeter on the scale).
.- The scale increases in the riegative direction of x. .
- Undefining each plot in a graph that includes several plots.

9- Discussion

This is the most mlportant part of the report. The presented results
- should be interpreted in view of theoretical background. It should explam

why the phenomena looks that way. Do not just say, for example in the
Marcet boiler experiment, that it is noticed that the pressure increasesas the
temperature increases. Instead, explain why. Show how close the
experiment was to. the theory and indicate the sources of error which lead to
disagreement between experiment and theory. This should include error, or
uncertainty analysis. This analysis should tell how much the error is in
obtaining each and every parameter in the results.

10- conclusions
This should tell the reader in brief what was covered'in the experiment and
what were the most important results. It should not include any thing that
was not mentioned before in the previous sections of the report.

Vi
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11- References

All other related work, €
Allre
should be indicated in the tex
bunch of references without referr
The reference

documented here.

jmpress the reader.

a) Book

Duffie, J.A., and Beckmen, W. A,
Processes", J ohn-W

b) Journal

Takeish, K., Aoki,

S., Sato, T,

on a Gas Turbine Rotor Blade,

114, 12-34.

]2- Appendices

An Appendix i used to remove

The following materials may app

ither mentioned in Theory or elsewhere should be -
ferences should be numbered, and those numbers

t at the place they were used. Do not justput a.
ng to them in the text. This will not
format should follow this:

nSolar Engineering of Thermal

iley Pub. 1980.

and Tsukagoshi, K., 1991. Film Cooling

ASME Journal of Turbomachinery; Vol.

all detailed information from the report.
ear in the appendices.

a- Detailed mathematical derivations.,

b-
C-
d-
Calculations

Calibration of inst
Tabulation Or graph

Detailed computer pro graims.
and charts obtained from other WOTK: . -

rumentation.’
s of material praperties:

Vii
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Description of iheHydraulics Bénch

This is a complementary [abqratory sheet and is intended to be used in Conjunc;/tion

with the experiments that are performed with the H1 hydraulics bench,

The bench is intended to provide facilities for performing @ a nurnber of girmple
Figure 1, and Figure 2 show a single unit in which a sraall

experiments in hydraulics.
he bench and delivers it

centrifugal pump, P draws water from'a sump S restmg below t

to a bench supply \/alve V.

Below the bench there is a weighing tank W into which the discharge from the:
apparatus being tested is directed through ashort pipe D terminating at flange Fjust
The weighing tank W is supported at one end of a weighing

ies a weight hanger sufficient to balance the dry weight
ase of the tank

above the b.ench' level.

beam, the other end of which ca

of the. tank plus a small amount of water. The outlet valve B intheb

may be operated through a mechanism by an external handle.

- Lok SR

I .7:..'_“{: T

N -

Flgure 1 A diagrammatic sketch for a simple hydraulic bench.

0.1
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The '\pp"\r'\[uq under lestis placed on 'the bench and connected by flexible pipe ‘to a

bench supply valve V, which normally serves 1o regulated the rate of flow through the

apparatus. Another flexible pipe is led from the exit of the apparatus to the flange above

the weighing tank, so that the discharge is returned through the open valve in the base of

the tank through to the sump tank.
y measured in the following manner. The outlet valve B in the back

Having set a desited condition in the apparatus, the -

discharge is normall

of the wetghrng is closed by operatlru o the handle connected to the valve mechanism.

As water étéﬁdily collects in the weighing tank , see Figure 3, there comes a time

when the weigh-beam MmMOVES to its upper stop a stop-clock is started at this instant. A

known werght is then added ta the hanger. whrch brin
stop again. The stop-clock is stopped as the weigh-beam moves to its upper stop for the

second time, this makes the water collected during the time interval corresponds to the
The outlet valve of the weighing tank is then opened to

gs the weigh-beam down to its lever

further t\nown added wetght
allow it to drain and the weights are remo

measurement.  The weight suitable for collection Wi
rt of an expenment to determine a suitable weight.

lly sufficient to give a satisfactory

ved from the hanger in- preparation for the next

il vary with the discharge and one or

two trials may be necessary at the sta

An inter-\reﬁt about 100 seconds is norma
ining Ope operatron is shown in Flgure 4.

—————measurement: The weighing and drai

WEMALSL .

Attention is drawn to the following points which should be observed for a safe and

satisfactory operation of the bench.

1. Before starting the pump ensure that.t
nd that the bench supply valves are turned off.

ter drops on the electric motar or starter, stop the
the “electrical supply by wrthdrawrng the plug
ade until the leak has been

A e

he sump is filled to @ minimum depth of

epis

approximately 320.mm, @
2 |f a leak develops SO that the wa
d isolate it from

e connection should not be rem
bench top, however, is of litlle

pump immediately an

which supplies it. Th
ount of water leaking into the

T,

sealed. A small am

concern, as it drains back into the sump.

Pt

0.2
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3. When making connections by a ﬂexit_)le hose it is usually sufficient to rely on friction
between the metal pipe and the 'l;xose to maintain the tightness of the connection.
Where however, the connection is subjected to the full pressure delivered to the
bench supply valve, or if- the hose isa loose fit on the metal pipe, it is advisable to
secure the connection with a hose clip tightened by a screwdriver.

4 At all times other than when a discharge measurement is bemg made, the valve B in
the base of the weighing tank should be kept open. However even if the tank over-

flows it is not serious as any surplus water spills back autornatically into the sump

tank.

5. To avoid unnecessary effort when operating the lever mechanism on the hydraulics

<J

bench, always:-
» Leave the calibrated weights on the hanger when opening the drain valve and

the'n,

« Remove these weights. before lowering the weigh beam to its initial position.

- o METEY :ér'?":_;"::"

T

.E[

0.3
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) —Bench Top
Hose

Bench Supply
Valve

__—Cam Lever

Mains Lead Weights
WeightHanger Sump Tanlk
Pump/Moator

Figure 2 Features of a hydraulic bench »

Weight Hanger Hc Rodin

Figure 3 Assembled position of weight

Despatch! POSltIOH

Weight Hanger Base
and Drain Valve in
Despatch Position

Weigh Tank

Weight Hanger Base~ Dmain Valve

hanger and drain valve.

0.4
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a) ;
Cam lever position
for draining

§ weigh 1anks.
j -~
2 b)
i = Cam lever position
- for weighing
: operation.
) .
- C)' Rl o :
1" Start timer and -
3 add weights when -

}

beam moves
to horizontal.

i x.'..-m

d)

Stop timer when
_beam movesto
horizontal again.

‘ . ’ ’ P27

Figure 4 Weig'h’ing and draining operation.
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