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1 Introduction

1.1 Aims
1. Data that allows me to create graphs and easily spot trends

2. Verify my graphs by comparing them to external no biased sources

1.2 Objectives
1. I will achieve this aim by using the correct and verified equations in my spreadsheet, this will
allow me to make sure that my data is correct and will lead to a graph that meets my aim
2. The graph will be verified by researching into graphs that can verify the same trends in the

graphs as me or help




2 Experimental Procedure

x-engineer org

Figure 1 — Dynamometer (x-engineer, 2017)

‘The dynamometer is basically a brake (mechanical, hydraulic or electrical) which absorbs the power

produced by the engine.” (x-engineer, 2017) There are two ways to control the dynamometer, first




option is to control the system manually. When the system is controlled manually the user has to
change the speed of the dyno (rpm) and the load placed on the dyno. When doing this method if both
dials aren’t being operated in sync it will cause the engine to stall. The image below is an example of

two people operating the dyno manually.

The second way of getting data from the dyno is by the computer controlling the dyno. When letting
the computer control the dyno, the user can set the maximum engine speed they want, they can set a
time for how long they want the dyno to stay at a certain rpm and can set at what points they want
data to be gathered from the dyna. The second method is the better option as it stops any human error
from occur when gathering data, this is good as the user knows that their data is reliable. The data
collected from the dyno was the load on the engine (N), the engine/dyno speed (rpm) and the fuel

flow rate (I/min). Once all this data has been gathered it should be placed in a spreadsheet.




3 Results

Load [yma Speed  Fuel Flow Rate  Lambda Torque Power  Correct Power |/min o kg/min kg/min o kg/how  Coverted lo kW SFC Piston Area BMLEP Break thermal effecencty
Mewtons rpm Ifmin Lamibda Nm-1 w w kgfkwh m Pa %

From the experiment I got my values for Load (N). Dyno Speed (rpm). Fuel Flow Rate (I/min) and
Lambda. Also, from the day I got the values for Baro (mBar) which was 1027 85 bar, Humidity (%)
with a value of 31.38 and Ambient temp (Degrees C) with a value of 25C. To calculate the value of
torque is used the equations T=WR, W is the value of the load and R is the radius of the torque arm.

The value for R was found on the side of the machiene in millimeteres so it needed to be converted

into meteres.

To calculate the Brake Power produced I used the equation BP = % where N is the engine/dyno

speed and T is the Torque. I got the value for N from my experiment, the value for torque was
calculated from the previous equation. When it came to calculating the corrected power the equation, [

used this equation Ps = BP% -2%’-5 in this equation T« is the temperature of the day and Pa is
a

the pressure for that day. Ta is the same as the ambient temperature which had a value of 25C. Pa has
the same value as Baro which is 1027.85 mBar. As this value is in millibar it has to be converted into
bar by dividing the value by 1000. Before I calculate the specific fuel consumption, I firstly have to
convert the volumetric flow rate units as this will allow me to get the S F.C units as kg/kWh. Firstly, I
converted the volumetric flow rate from I/min to kg/min by multiplying by the specific gravity of fuel.
I found the value for the specific gravity of fuel by searching for documents that had close to the same

values the most common value I found is 0.739.

Gasoline, Vehicle 60°F 0.739

Figure 2- Specific Gravity of Fuel (Engineering Tool Box, 2003)

Secondly. I converted the value from kg/min to kg/hour my dividing the value I got by 60. Finally. to
convert the value to kg/kWh I divided the value in kg/hour by the brake power I had calculated




earlier. AfterI converted the units, I can now calculate the specific fuel consumption using the

Vx0.75%60

equation §.F.C = ———
tx1000XBP

when calculating the S.F.C for the values of V and T is used the value [

acquired from converting my volumetric flow rate to kg/kWh. I then calculated the rest of the

equation separately, BP is equal to the value of the brake power, I then multiplied the value I just got

by the volumetric flow rate to get the S.F.C. To calculate the piston area of the engine the equation I
2

used was A = % d in this equation is equal to bore of the piston, I found this value in the Honda

shop manual where it is shown as 75mm.

ENGINE Type Witer eooled a-q-u. S.0.H.C
smw& . W}!ﬂ%‘ﬂb O.H.C
ore and Swoke 75%90 mm ‘
Bovs end Gur 295x3.54n
men 1,890 om* (ee) 97 cu. in.
Without Catalytic Converter 9.1
T T'::un Catatytic Converters 5.5
4-vaives per cylinder, single or dual
s overnesd camshafts
Fuel ﬂ.cqmua -
DOHC with Catatync Converter it t b higher
SOMC with Catalytic Converter Qascane with 81 of heghes
Without Catalytic Converter Leaded g with 87 octane : hagher

Figure 3- Bore, stroke and number of cylinders in the engine (Honda shop manual 1987)

BPx60x2

To calculate the B.M.E.P I used the equation, B.M.E.P =
LXAXNxn

in this equation L is the stroke

which has a value of 90mm. I found this number through the Honda shop manual, A is the piston area

and n is the number of pistons. I found this number through research I have done on the engine. The
(BP /1000)

final equation I used was,n, = ————
q e s.F.c Eyxcy

this equation allowed me to calculate the thermal

efficiency. The only unknown in this is the C.V which is the calorific value of the fuel, I found this
value by researching the average. The value I came across was ‘45.5 MJI/kg’ European Automobile

Manufacturers Association (2016) this value is on the ACEAs website.

Due to all these methods I have been able to achieve my 2" aim as the graphs that have been created

from these results give me good trends to talk about and compare to other graphs.




4 Results Analysis

This is a graph showing the comparison between the torque values I calculated and the engine speed.
The torque value on the graph is rapidly increasing from 88.40 Nm™ to 106.26 Nm™ when the engine
speed is increased from 1000 rpm to 1600 rpm. Torque then slowly increases from 106.26 Nm™' to
115.62 Nm' whilst the engine speed increases at a constant rate from 1600 rpm to 3500 rpm. Finally,
the value of torque decreases to 88.69 Nm™ from 115.62 Nm™ whilst the engine speed is increasing at
the same rate and increases to 5500 rpm. ‘The reason is that, in general, the torque curve does not
drop off (%-wise) as rapidly as the RPM is increasing (%-wise).”(EPI inc 2011) This verifies what is

happening on my graph as when the engine speed keeps increasing the Torque then starts to drop off.
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Figure 4- Graph of Torque against engine speed (x-engineer, 2017)
This verifies my graph as the trend of the lines at a higher load are similar to mine. This would be

caused by the same reasons as my graph, this shows that my results for torque seem to be correct as

the trend on the graph can be seen other graphs.




This graph shows how the power changes as the engine speed increases. The power starts at 9257.5 W
when the engine speed is at 1000rpm. As the engine speed increases the power increases at the same
time until the engine speed reaches 4800 where after this point the power starts decreasing from
52000W to S0000W .
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Figure 5- graph of power against engine speed M.M. Rahman, M.K. Mohammed and R A. Bakar,
(2009).

This helps me verify my graph of power against engine speed as the trends seen in my graph are the
same as the ones seen in figure 5. Both of the graphs can be backed up with research, ‘Power
increases with increases of engine speed at certain level. The power decreases at higher engine speed
after certain level due to the friction losses and becomes the dominant factor at very high
speed.’(M.M. Rahman, M.K. Mohammed and:R+A«Bakar, (2009). This statement describes what is

happening on my graph as well as the one seen in figure 5.
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Figure 6 — Engine torque against engine speed and power (x-engineer, 2017)

Using this graph, I can verify that my first two graphs are correct as when I compare the trend lines on
this graph it is similar to the ones on my two graphs. It also backups the statement behind the

reasoning on why the power and torque change as the engine speed increases.

A graph of SFC aganist Engire Spaed

R N R LN NN RN RN NN RE TN R

This is a graph of specific fuel consumption against the engine speed as seen from my graph the SFC
increases at the same time as the engine speed. After doing researching it looks like my results could

be wrong, when I compare my trend line to the trendline of other graphs.




SFC Vs Engine Speed Graph
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Figure 7- SFC against engine speed Rahman (2012) P.9

As the engine speed increases the SFC decreases until it is at 2000 rpm where it starts to increase until
3000 rpm. Then the value decreases slightly until about 3500 rpm where it starts to increase again.
When compared to my tend line from my graph they are completely different. This makes the

viability of my results decrease as the graph can’t be verified with other external data.




5 Evaluation

In conclusion I feel like I have performed well in the as I managed to get the majority of my graphs to
be accurate and able to be backed up with research. When It comes to the aims, I set for myself at the
start I feel confident in the majority of the answers I have produced as I was able to achieve some of
the goals, I had set for myself at the start of the project. For my first objective I set myself the goal of
getting verified and correct data, I achieved this goal by researching the numbers I need for the certain
equations for example I had to research the bore and stroke of the engine to help me be able to
calculate values for the piston area and the B.M.E.P. For my second objective I wanted to verify my
graphs are correct by looking for graphs that repeated the same trends as my graph. I fully completed
this goal on the first two graphs as they both had trends that are the same as graphs that [ had found
from research. When it came to my 3™ graph of SFC against engine speed when looking for graphs
that produced a similar trend to mine, I couldn’t find any, this made me believe that the equation I had
used were incorrect. When using the same equations for SFC that my research had found I still
couldn’t get a graph that followed the same trend. When looking back at the project I think I could
have improved my performance by trying to use different formulas throughout my database to see
which ones work in each section as testing multiple gives me the greatest chance of finding the correct
results. I think the investigation could have been improved by doing multiple test in the dyno of
different engine speed at different test intervals and when under different amounts of load as this

would let you be able to compare the engine under different situations.
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GRADEMARK REPORT

FINAL GRADE GENERAL COMMENTS
Instructor
5 9 /100
PAGE 1
PAGE 2
PAGE 3
@ Comment1 | & SkillsProfP

No need for these to have chapter numbers really.

QM 1st person | = Skills Prof P

Professional Technical reports are always written in the perfect passive tense not the first person. No
', 'we', 'us', 'my', 'our' etc.

PAGE 4

QM Images need labelling | = Skills Prof P

Images should be labelled, 'Figure 1: Title (citation)' above the object, and then be referred to
accordingly in the body of the text.

, Comment2 | g Practical

These images need linking to your report better, maybe annotate them and refer to them in the text?

PAGE 5

@ Comment3 | = Kau

This is a little brief. More needed on how it operates.

@ Comment4 | = Kau

What is this kind of test called?



Comment5 | == K&U

You need to provide enough information for the reader to be able to carry out this work.

PAGE 6

QM Results | 2 Skills Prof P
Results chapter should only include the raw data from your experimental procedure and the spread
sheet should go into your Analysis chapter.
Additional Comment
For this, you should only have the sheet that mark gave you for your test, the temp, pressure and
radius.

QM Images need labelling | s Skills Prof P

PAGE 7

Images should be labelled, 'Figure 1: Title (citation)' above the object, and then be referred to
accordingly in the body of the text.

Comment6 | = Cognitive

This should be in the analysis.

QM

Comment7 | g Cognitive

Why do you still have 0.75 in here when you have found a better value?

Comment8 | == Skills Prof P

Feels a little squashed, steps might have helped with this.

Comment9 | = Skills Prof P

You could have typed this out.

Justify text both sides of the page | == Skills Prof P

Comment 10 | === Literature
Good.
Comment11 | = Cognitive

No tables of results?!



PAGE 8

. Comment12 | = Cognitive

Incorrect units.

QM Graphical data needs labelling | = Skills Prof P

Graphs should be labelled 'Figure 1:Title (citation)' underneath the object and then referred to
accordingly in the text.

o Comment13 | = Cognitive

Incorrect units!

. Comment14 | = Cognitive

Nice.

PAGE 9

QM Graphical data needs labelling | = Skills Prof P
Graphs should be labelled 'Figure 1:Title (citation)' underneath the object and then referred to
accordingly in the text.

. Comment 15 | &= Literature

There are better ways of citing multiple authors, see the handbook.

@ Comment16 | == Cognitive

Nice, could you have found these graphs for a similar engine?

PAGE 10
QM Graphical data needs labelling | = Skills Prof P
Graphs should be labelled 'Figure 1:Title (citation)' underneath the object and then referred to
accordingly in the text.
PAGE 11

@ Comment17 | :E Cognitive

Everyone else's looked like this, yours is on a different scale so the tail end of yours does resemble
this.

@ Comment18 | =3 Cognitive

VATl it it e el O bs s it v ndible em e N



VVOUIU YOU eXpecCL orv W gyou up wiult rpir ¢

PAGE 12

@ Comment19 | = Skils Prof P

Conclusion?

’ Comment20 | == Cognitive

Not a bad effort at this! Your structure lets you down some what and general lack of understanding,
go read the text books to help with this.

PAGE 13

’ Comment21 | = Literature

You need to look at the engine text books in the library!



RUBRIC: NEW BACHELOR'S RUBRIC 0/0

LITERATURE

0/0

Engagement with literature (including reading, referencing, academic conventions and academic honesty)

FAIL 0-29%
©)

UNSATISFACTORY
30-39%
(0)

SATISFACTORY 40-
49%
©)

GOOD 50-59%
(0)

VERY GOOD 60-69%
(©)

EXCELLENT 70-79%
©)

EXCEPTIONAL 80-
100%

©)

K&U

Little or no evidence of reading. Views and findings unsupported and non-authoritative.
Referencing conventions largely ignored.

Poor engagement with essential reading. No evidence of wider reading. Reliance on
inappropriate sources, and/or indiscriminate use of sources. Heavily reliant on information
gained through class contact. Inconsistent and weak use of referencing.

Engagement with a limited range of mostly relevant and credible sources but with some
reliance on information gained through class contact. Some omissions and minor errors.
Referencing conventions evident though not always applied accurately or consistently.

Engagement with an appropriate range of literature, including sources retrieved
independently. Some over-reliance on texts rather than other sources. Referencing may
show minor inaccuracies or inconsistencies.

Engagement with a wide range of literature, including sources retrieved independently.
Selection of relevant and credible sources. Generally sound referencing, with no/very few
inaccuracies or inconsistencies.

Engagement with an extensive range of relevant and credible literature. Consistently
accurate application of referencing.

Exceptional engagement with an extensive range of relevant and credible literature. High-
level referencing skills consistently applied.

0/0

Knowledge and understanding (Knowledge of the basic underlying concepts and principles of a subject.)

FAIL 0-29%
©)

UNSATISFACTORY
30-39%
(0)

SATISFACTORY 40-
49%
©)

GOOD 50-59%
(0)

VERY GOOD 60-69%
(0)

EXCELLENT 70-79%

Major gaps in knowledge and understanding of the basic underlying concepts and
principles of the subject matter. Inclusion of irrelevant material. Substantial inaccuracies.

Gaps in knowledge of the basic underlying concepts and principles, with flawed or

superficial understanding. Some significant inaccuracies and/or irrelevant material.

Limited knowledge and understanding of the basic underlying concepts and principles
within the subject area. Some elements may be missing.

Knowledge of the basic underlying concepts and principles is accurate with a good
understanding of the field of study but lacks depth and/or breadth.

Competent knowledge of the basic underlying concepts and principles. Exhibits very good
understanding.

Excellent knowledge and understanding of the basic underlying concepts and principles of



(0) the subject.

EXCEPTIONAL 80- Exceptional, detailed knowledge and understanding of the basic underlying concepts and
100% principles.
(0)

COGNITIVE 0/0

Cognitive and intellectual skills (Evaluate underlying concepts and principles of a subject and interpret qualitative
and quantitative data in order to develop lines of argument and make sound judgements.)

FAIL 0-29% Wholly or almost wholly descriptive work. Little or no evaluation of the underlying concepts
(0) and principles. Failure to develop arguments, leading to illogical or invalid judgements.
Minimal or no use of evidence to back up views.

UNSATISFACTORY  Largely descriptive work, with superficial evaluation of the underlying concepts and

30-39% principles. Weak interpretation of data, flawed development of arguments and

(0) judgements. Information accepted uncritically, uses generalised statements made with
scant evidence and unsubstantiated opinions. Ideas sometimes illogical and contradictory.

SATISFACTORY 40- Limited attempt at evaluation of the underlying concepts and principles, tending towards

49% description. Can interpret qualitative and quantitative data but with some errors. Some

(0) evidence to support emerging arguments and judgements but these may be
underdeveloped or with a little inconsistency / mis-interpretation.

GOOD 50-59% Good evaluation of the underlying concepts and principles. Can interpret qualitative and
(0) quantitative data, with minor errors. An emerging ability to use evidence to support the
argument. Mostly valid arguments and logical judgements.

VERY GOOD 60-69% Sound evaluation of the underlying concepts and principles. Can interpret qualitative and
(0) quantitative data accurately. Ability to devise arguments using evidence to make mostly
appropriate and valid judgements.

EXCELLENT 70-79% Excellent evaluation of the underlying concepts and principles. Can interpret qualitative
(0) and quantitative data accurately and with some insight. Excellent ability to devise
arguments using evidence and make appropriate and valid judgements.

EXCEPTIONAL 80- Exceptional evaluation of the underlying concepts and principles based evidence.

100% Outstanding interpretation of qualitative and quantitative data. Exceptional ability to devise
(0) arguments using evidence and make wholly appropriate and valid judgements.
PRACTICAL 0/0

Practical skills (Different approaches to solving problems in particular contexts.)

FAIL 0-29% Limited or no use of taught, basic methods, materials, tools and/or techniques. Little or no
(0) appreciation of the context of the application. Very weak evidence of different approaches
to problem-solving in particular contexts.

UNSATISFACTORY  Rudimentary application of taught, basic methods, materials, tools and/or techniques but
30-39% without consideration and competence. Flawed appreciation of the context of the
(0) application. Weak evidence of different approaches to problem-solving in particular



SATISFACTORY 40-
49%
©)

GOOD 50-59%
(0)

VERY GOOD 60-69%
©)

EXCELLENT 70-79%
©)

EXCEPTIONAL 80-
100%

(©)

SKILLS PROF P

contexts.

An adequate awareness and mostly appropriate application of basic methods, materials,
tools and/or techniques. Basic appreciation of the context of the application. Can identify
problems in particular contexts and propose basic alternative approaches or solutions
though there may be errors.

A good and appropriate application of basic methods, materials, tools and/or techniques.
Clear appreciation of the context of the application. Good evidence of different
approaches to problem-solving in particular contexts and proposes mostly appropriate
solutions.

A very good application of a range of basic methods, materials, tools and/or techniques.
Very good consideration of the context of the application. Very good evidence of different
approaches to problem-solving in particular contexts and proposes appropriate solutions.

An advanced application of a range of taught, basic methods, materials, tools and/or
techniques. The context of the application is well considered, and insightful. Excellent
evidence of different approaches to problem-solving in particular contexts and proposes
appropriate solutions.

Exceptional levels of application and deployment skills in particular practical contexts.
Outstanding identification of problems in particular contexts and formulation of wholly
appropriate, thoughtful solutions / different approaches.

0/0

Transferable skills for life and professional practice (Communicate the results of their study/work accurately and
reliably, and with structured and coherent arguments; the qualities needed for employment requiring the exercise
of some personal responsibility within a structured and managed environment.)

FAIL 0-29%
©)

UNSATISFACTORY
30-39%
©)

SATISFACTORY 40-
49%
©)

GOOD 50-59%
(0)

Work is poorly structured, disorganised, inaccurate and/or confusingly expressed. Very
weak use of language and/or very inappropriate style. Failure to work effectively individual
or as part of a group. Little or no evidence of the skills for employment requiring the
exercise of some personal responsibility.

Work is poorly presented in a disjointed manner. It is loosely, and at times incoherently,
structured, with information and ideas often poorly expressed. Weak use of language
and/or inappropriate style. Flawed approach to individual or group work, meeting only
partial obligations to others. Limited evidence of the skills for employment requiring the
exercise of some personal responsibility.

Mostly ordered presentation and structure in which relevant ideas / concepts are
reasonably expressed. Work may lack coherence and/or accuracy in places. Can work as
part of a group, meeting most obligations to others but perhaps with limited involvement in
group activities. Demonstrates the basic skills for employment requiring the exercise of
some personal responsibility, with some areas of minor weakness.

Mostly coherent, organised and accurate work, in a suitable structure and is for the most
part clearly expressed. Can work effectively independently and/or as part of a team, with
clear contribution to group activities. Demonstrates the skills for employment requiring the
exercise of some personal responsibility, with some areas of strength and some of minor



VERY GOOD 60-69%
(0)

EXCELLENT 70-79%
©)

EXCEPTIONAL 80-
100%

©)

weakness.

Work is accurate, coherent, fluent, well-structured and organised. Can work effectively
independently and/or as part of a team, with very good contribution to group activities.

Demonstrates very good skills for employment requiring the exercise of some personal
responsibility, with just occasional minor weakness.

Work is coherent, very fluent and is presented professionally. Can work effectively
independently and/or as part of a team, with an excellent contribution to group activities.
Demonstrates excellent skills for employment requiring the exercise of some personal
responsibility with an appetite for further development.

Work is accurate, exceptionally coherent, very fluent and presented well. Can work
effectively independently and/or as part of a team, with an exceptional contribution to
group activities. Demonstrates exceptional skills for employment requiring the exercise of
some personal responsibility with an appetite for further development.
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