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B :Risk matrix table
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D :Wind tunnel schematic and cfd calculations
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E :Element size and Boundary Layer thickness calculations


Where v represents air viscosity of air at 25˚ Celsius ,

ReWT is the Reynolds number of the wind tunnel

δwt is the boundary layer thickness of the wind tunnel The same procedure followed for the wing.
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F:Mesh settings

Rectangular wing


Blended 45
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Back curved 60 degrees
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A [Incorporated Engineers shall use a combination of general and spedalist engineering knowledge and understanding to apply existing and emerging
chnalogy.
fThe applicant shall demonstrate that they:
AL Jrave maitained and extended |+ dentiying the Imis of own personal knowledge and| > Bxtending knowledge on CFD and testing
sound theoretical approach to|  skills > Could extend project as part of a 3 masters degree
fenable them to develop their | +  Taking steps to develop and extend your knawledge
Jparticular role in appropriate areas.
+ Applying newly gained knowledge successfully in a
task or project
+ Reviewing curent procedures and processes and
recommended improvements or changes to reflect
best practice
+ Workin a new industry o discipline
K2 fore developing technology |+ Appling knowiledge and experience to investigate

utions to unusual or
hallenging problems using
fneir knowiedge and
inderstanding andjor dealing
ith complex technical issues
r stuations with ignificant
evels of risk

and solve problems arising during engineering tasks
and implementing corrective action

Identfying opportunties for improvements and how.
these have been (or could be) implemented

Using an established pracess to analyse issues and
establish priories

> Using existing data of previous research for
improvement
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B fmcoeporsted Enpinsent shall Sppty apapriate tiartical Sac prackcal meihods to desior, devela, Neaniificturs; oastrct; commission, cparte,
maitai, decommission an re-cyce enginecting processes, systems, sevices and producls.
[The applcant shall demonstrate that tey:

BT fake an adive rolen te Estabiating T engineenng steps nesded to oy > Wanaging U praject Wil methodalogy plon
Jdenticaton and defntion of | out a task effcienty 1. Define prablem ond rescarch on poblem
project requirements, problems |+~ dentifying the avaiable products o processes soltions
fond opportunites necded to undertake on engineering ask and 2. Cad model design

estabising a means of dentiying the most sutable 3. Simalaton of model in fight using cid
Preparing technical specifcations 4. Manufcturing model for wind tunne testing
Reviving and comparing responses o the technical vaidating cid
aspects oftender inviations 5. Redesigning | modiying winglt for
Establishing user requirements for mprovements improvement

B2 fon dentiy the spproprate Contrbuting t he identhcation and spechcaton of > Tdentiing ks and itabons:

fvestigations and research
Ineeded to define the work
Irequired to complete an
lengineering task and conduct
fhese activities effectively

design and development requirements for
engineering products, processes, systems and
Identifying operational rsks and evaluate possible
engineering solutions, taking account of cost, quality,
safety, relabiity, appearance, fitness for purpose,
securty (ncluding cyber securty), intellectual
property (IP) constraints and opportunities, and
environmental impact

Collecting and analyse results

Carrying out necessary tess.

1. 3D prnting too expensive for 2 winglets 5o
one vinglet pinted scaled down as much as
possible but vithin Re lmits, hallowed inside
o prevent material waste.

2. Qualty considerations: winglet was quite big
for 3D printing, so dovetail joint would be
used to splt winglet into two parts to avoid
prining efrors and even failure. They could
be assembled into one piece after prnting.

3. Collecting data from 2 testing methods and
comparing results
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fcan implement engineering

sks and evaluate the
[effectiveness of engincering
kolutions

Identifying the resources required for implementatior

+ Implementing design solutions, taking account of
citical constraints, including due concern for safety.
and sustainabiity

+ Identifying problems during implamentation and
taking corrective action

+ Contributing to recommendations for improvement
and actively learning from feedback on results

> Product performance analysed using wind tunnel
> Depending on resuls, parametric study would be
conducted accordingly

C fincorporated Engineers shall provide technical and commercial management.
fThe applicant shall demonstrate that they:

C1lan the work and resources |+ 1dentiying factors affecting the praject > Wind tunnel risk assessment form vas done
lneeded to enable effective: implementation > Gant chart with project plan including all project

fmplementation of a signficant
fengineering tak or project

+ Carrying aut holistc and systemaic risk
identification, assessment and management

+ Preparing and agree implementation plans and
method statements

+ Securing the necessary resources and confirming
roles in project team

+ Applying the necessary contractual arrangements
with other stakeholders (clent, subcontractors,
supplers, etc).

tasks
> Use oflogbook for proper meetings scheduiing
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fmanage (organise, direct and
Jcontrol) programme or
hedule, budget and resource
[eements of a signifcant
Jengineering task or project

Operating appropriate management systems
Working to the agreed quality standards, programme|
and budget, within legal and statutory requirements
Managing work teams, coordinating project actvities
Identifing variations from qualty standards,
programme and budgets, and taking corrective
action

Evaluating performance and recommending
improvements.

> Managing designs considering wind tunnel limitations|

1. Subsonic speeds u to 45 s

2. Student budget (priortzing which winglet to
print)

3. Time limitations

4. Software and computing limitations after
campus closure due to unfortunate turn of
events (coronavirus pandemic).

fead teams or techmical

pecaists and assist staf to
Imeet changing technical and
Imanageral needs

‘Agreeing objectives and viork plans vith teams and
individuals

Reinforcing team commitment to professional
standards

Managing and supporting team and individual
development

Assessing team and individual performance, and
providing feedback.

Seeking input from other teams or specialists where
needed and managing the relationship.

> Gathered imitations from technicans (wind funnel
space and speed lmitations, 50 wing dimensions of
max 400mm chord and 600mm span, 3D printer
fimitations of max height of 290 mm 5o winglet was
scaled to 290 mm chord)
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C4  |bring about continuous + Ensuring the application of quality management > Continuous improvement
fmprovement and promote best|  princples by team members and colleagues. 1. Winglet hollowed out and could be cut nto.
fpractice: + Managing operations to maintain qualty standards two with dovetail jont to print bigger size if

2.9, 150 9000, EQFH, balanced scorecard budget yas higher
+ Evaluating projects and making recommendations fo 2. For greater stabilty of the prototype winglet
improvement. and ving were designed with such dimension
+ Implementing the results of lessons learned so_that ving would side into winglet for wind
tunnel test

b fincorporated Engineers shall demonsirate effective communication and interpersanal
il
fThe applicant shall demonstrate that they:

BT [communicate effectively n | - Contrbuting to, chaifing and recording meetings and| > Use of logbook for meetings records and planning

[English vith others at all levels.

discussions
Preparing communications, documents and reports
on technical matters

Exchanging information and providing advice to
technical and non-technical colleagues.

Engaging or interacting with professional networks

ideas
> Exchanging ideas within different technicians
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ipresent and discuss
lproposals, justfications
land conclusions diearly

Preparing and delivering appropriate presentations
Managing debates with audiences

Feeding the results back to improve the proposals.
Contributing to the awareness of risk.

> Research report proposal

> Viva preparation and presentation of project
progress

> Using feedback to improve final dissertation

[demonstrate personal
land social skills and
lawareness of diversity
land inclusion issues

Knowing and managina own emotions, strenaths and
weaknesses

Being confident and flexible in dealing with new and
changing interpersonal situations

Identifying, aareeing, and working towards collective oals
Creating, maintaining, and enhancing productive working
relationships, and resolving conflcts.

Being aware of the needs and concerns of others, especially
where related to diversity and equality

> Meeting and talking to different staff and other
students with similar projects

Supervisor

Lucy Corfield

Zac Kaana

Mike Ackermaan

Geoff Rowley
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[incorporated Engineers shall demonstrate a personal commitment to professional
standards, recognising obligations to society, the profession and the environment.

[The applicant shall demonstrate that they:

lunderstand and comply.
[with relevant codes of
lconduct.

Demonstrating compliance with the code of conduct of your
Professional Engineering Institution

Managing work within allrelevant legisative and requlatory
frameworks, including social and employment legislation.

> Understanding plagiarism therefore proper
acknowledgement of people’s work and anly
used as a reference and data collection

lunderstand the safety
implications of their role
Jand can apply safe
systems of work

Tdentifying and taking responsibility for own obligations for
health, safety and welfare issues

Managing systems that satisfy health, safety and welfare
requirements

Developing and implementing appropriate hazard
identification and risk management systems and culture
Managing, evaluating and improving these systems
Applying 2 sound knowledge of health and safety legisation,
for example; HASAW 1974, CDM regulations, OHSAS.
18001:2007

and company safety policies.

> Safety precaitions taken duing_wind tunnel
and manufacturing
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Task Description Planned Start Date  End Date

- Preparation 0911619 11124119
s s o

Wingiet 2 geometry 12008119 12111118
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Task Description Planned Start Date  End Date

Meting with supervisor 12219 112219
Interim research proposal submition 172419 112419
Restartfinal wing geometry 172919 120319
Winglet1 geometry 120319 1206119
Winglet 2 geometry 1208119 121119
Meting with supervisor 01220120 0120120
Mesting with technician 0129120 0129120
CFD simulation for wing 013120 0131120
CFD simulation for vinglets 02103120 0214120
Mesting with technician 02106120 02106120
Mesting with technician 02113120 0213120
Redesign ving vith new dimensions 0216120 0217120
3D printing 1st winglet 03110120 03110120
3D printing 2nd inglet 03112120 03112120
CFD simulation for new dimensions 0217120 02120120
meeting with technicians 02120120 02120120
Redesing vinglet for 3D printing 02120120 02124120
Redo cfd simulation with new designs 02124120 0313120
wind tunnel testing 1st winglet 03110120 03110120
meeting with technicians 03120120 03120120
parametric study 03120120 04103120
CFD simulation effects of surface roughness 03120120 0327120
inturb BL
wind tunnel testing 2nd winglet 03129120 04101120
wind tunneltesting surface roughness 0327120 0327120
viva 04103120 04103120

T o A [
Poster preperation 04104120 04109120
Final report writing 04107120 04120120
Report checking 0421120 04122120

Final Report submition 042320 0472320
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Hazards Identified Existing Control Measures Risk
(state the potential harm) Level
Ear ache due to wind tunnel | Ear protection required above 400RPM tunnel 4
noise fan speed
Wind Tunnel maintenance Keep range of Velocity within acceptable limits 4
Winglet manufactured Consultation of staff member 3
improperly due to
inexperience with 3D printing
software requirements
CFD Simulation may crash Work needs to be saved regularly ,use of cloud 12
computing and use of use of high performance
computer
Unrefined mesh resulting Mesh Refinement 4

inaccurate results





