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Collaborative Doctoral Awards 
Competition (Staff-led) 

Part 1 : Project Proposal Application 
To be completed by the lead proposed supervisor(s) and non-
HE partner organisation.  

SECTION 1: PROJECT PROPOSAL AND CASE FOR SUPPORT 

Proposed Project Title: 

Project Summary: 
(Maximum 100 words) 

Name of Non-HE 
Partner Organisation: 

Name of Contact at 
non-HE Partner 
Organisation: 

Email 
Address: 

Primary AHRC Subject Area: 

Secondary AHRC Subject Area (if Interdisciplinary): 

Does the project Include a creative practice 
component? YES NO  

If you have listed two subject areas above, do you consider the project to be interdisciplinary? YES          NO          N/A  
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If Yes, please briefly state why: 
(Maximum 100 words): 
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Please provide full details of the proposal and make your case for support below: 
(Maximum 750 words) 
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Please provide details of any resources and facilities, including details of any high cost equipment, fieldwork, training, etc., that may be 
required to complete the project successfully, and where you will seek these resources (e.g. NBCDTP; partner resources; 
departmental/school funds). Please include estimated costs: 
(Maximum 200 words) 

Please outline the arrangements for communication between the partner organisation and academic host organisation in regard of the 
project management and the monitoring of academic progress: 
(Maximum 150 words) 
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What benefits will accrue to the student and the partner organisation as a result of your collaboration? 
(Maximum 300 words) 

Please briefly state what financial (if any) or in-kind contribution the partner will be making over the duration of the award: 
(Maximum 100 words) 
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Please describe the nature of the collaborative arrangement and the activities the student will be taking with the organisation: 
(Maximum 300 words) 
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SECTION 2: SUPERVISION AND EXTERNAL ADVISORS 

First Supervisor: School/Department: 

Email Address: 

Second Supervisor: School/Department: 

Email Address: 

Additional Advisor: Organisation/Institution: 

Email Address: 

Additional Advisor: Organisation/Institution: 

Email Address: 
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Explain how the expertise of the supervisory team and external advisors will allow them to support the proposed project and the 
selected student: 
(Maximum 500 words) 
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SECTION 3: RESEARCH ENVIRONMENT 
Please provide details about the research environment the selected student will be joining and its suitability: 
(Maximum 500 words) 



@ROYAL 
AIRFORCE 
museum 

Newcastle University 
Newcastle upon Tyne 
Tyne and Wear 
NE1 7RU 

15 October 2021 
To whom it may concern, 

This letter is to confirm the support of the RAF Museum for Professor Andrew Newman's application 
to the Northern Bridge Consortium Doctoral Training Partnership. The proposed Collaborative 
Doctoral Award qn 'Museum Exhibitions "in Flight": Displaying & Conserving Aircraft as Suspended 
Objects' will utilise the Museum's collection, exhibitions, expertise, knowledge, object records and 
archival holdings as well as building on existing collections strategies at the Museum. The research 
and outcomes at the core of the project will make a direct and demonstrable impact to a Collection 
of National Importance. The suggested dissemination methods of the CDA will promote strategies 
for monitoring suspended objects, and establish patterns of best practise in the Heritage sector. 

The project will be based in the Arts and Humanities Research Council (AHRC) discipline of Cultural 
and Museum Studies with an interdisciplinary strand which will draw on compatible, and necessary, 
expertise from Engineering. The interdisciplinary nature of the project makes it ideal to tackle a 
problem of international significance, both with aerospace collections and the wider Museum 
sector. Importantly, the project - both in its subject and design - conforms to previous AHRC 
statements of liberality in defining and interpreting its domain, and which note the interfaces and 
many areas of overlap with other subject areas as well as establishing that projects which include 
aspects in another domain are AHRC eligible. 
(http s: //ah re. u kri. o rg/f und in g/ re se a re h /sub i ectcove rage/ a bout-sub i e ct-coverage-over I a p/). 
The CDA will make an important contribution to the Museum's conservation and exhibition strategy. 
Effective research in this area would offer the possibility of the Museum displaying suspended 
aircraft in dynamic positions which, because of a lack of certainty over structural loads, would permit 
exhibitions which produce an enhanced visitor experience. The Museum will encourage the student 
to critically assess its existing collections management strategy. To enable the student to conduct an 
independent research of both practice and policy in this area the Museum will provide the student 
with access to objects, collections and documentation. The development of collaborative projects 
with academic partners forms a key element of the Museum's Research Strategy. Whilst the 
proposed project would resolve an important collections and exhibition challenge, it would also 
offer the opportunity to allow the RAF Museum to play a leading role in a research project of 
international significance. 

From previous consultation with national and international aerospace museums, the RAF Museum 
has identified that this is an area which has been previously neglected. Further research has 
established that across the Heritage Sector, exhibition strategies for suspended objects have focused 
on the means of suspension, such as rigging, but not the structural integrity of objects displayed in 
suspension, and the consequence of continual marginal and residual loads. The Museum will 
'facilitate the student with connections at relevant national and international organisations in order 
to conduct a number of secondary case studies. The Museum will support the student to 
disseminate their research, and best practice policies, to a network of international Museums. 

Newcastle Universltv is an ideal partner for the Museum with overlapping research interests and 
commitments to academic excellence. The supervisory team provides the essential expertise, 
subject knowledge and specialism to support the student in undertaking the project. The Newcastle 
University supervisors provide a wealth of expertise in Heritage and Engineering and experience of 
interdisciplinarv research in this area. The RAF Museum's Conservation Centre Manager, Historian 
and Head of Collections Services will all be actively engaged in the project and offer subject 

RAF Museum London, Grahame Park Way, 
London, NW9 Sll 

020 8205 2266 
london@rafmuseum.org 

ratrnuseum.org 
Registered Charity No. 244 708 



knowledge and specialism, practical experience, research advise, collections strategy expertise and 
feedback on work as appropriate. To ensure the student has coherent supervision Dr Raffai will be 
involved throughout the project and will hold regular supervision meetings with the student to 
ensure they are appropriately supported and provided with the means to develop the ideas 
emerging from their research. Dr Raffai will attend annual progress meetings as part of a 
commitment to be actively engaged throughout the COA so that the student derives the full benefits 
of the collaborative aspect of the project. Furthermore, the interaction between Museum staff and 
academic researchers would also encourage the cross-dissemination of skills, knowledge and 
insights with benefits to both sides. 

The successful student will receive desk space within the Museum's research department and 
Conservation Ce~tre. The Museum's previous COA experience will ensure that the student receives 
the benefit of active supervision, and access to the wider expertise held within the Museum. The 
student will be encouraged to deliver lectures at the Museum, present to relevant workshops and 
support the burgeoning research culture within the Museum. These engagement activities will 
provide the student with invaluable experience of communicating complex ideas to a range of 
audiences. As well as providing experience of working outside of the university environment, the 
Museum is committed to providing the COA students it works with the opportunities to develop and 
improve their skills. This includes shadowing members of staff to gain knowledge and understanding 
of the museum sector as well as the opportunity to become involved in aspects of our work where 
appropriate. The student will have the opportunity to develop the collections policy, and by 
extension strategy, of the RAF Museum. As well as providing a contribution to top up the student 
annual stipend and making funds available to support the student during placements, the Museum 
will also offer travel support. The extent of the confirmed support the Museum will provide is 
detailed in the table below: 

Supplement to student maintenance £3,000 

Cost of staff time £5,600 

Minimum hours of supervisory support 120 hours 

Estate costs £1,928 

Confirmed travel and accommodation support £750 
Support for copies of archival material and object 
record documents £3,400 

Equipment, processing and storage £750 

Society memberships and related benefits £300 

Additional equipment and on-site NDT&E £10,000 

The RAF Museum will provide initial training in Heritage Engineering drawing on the existing award 
winning training programmes which exist at the Conservation Centre. The student will have the 
opportunity to complete a placement at the Museum which will be of value to both their research 
and future employment opportunities. The Museum recognises that these opportunities may expose 
the student to additional costs which they are not able to cover through other available funds. 
Where this is the case the RAF Museum will seek to meet the students additional costs. The financial 
support provided to the student will be agreed at the same time that the nature and length of the 
training and placement are agreed with the student and supervisory team. The above should , 
therefore be seen as the minimum support the student can expect to receive. 

When researching at the Museum the student will be treated as a member of Collections Services 
Team attending weekly team meetings. The student will also receive support as part of the 
Museum's research strategy and be an integrated member of the Museum's volunteering 
community which provides bespoke support, training, social activities, safeguarding and pastoral 
care. This additional support is an uncosted benefit provided by the Museum and is intended to 
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ensure the student feels part of the Museum community rather than an external researcher being 
given enhanced access to collections. 

In closing, may we reiterate the Museum's strong commitment to being an active partner 
· throughout the COA as well as offering specific support during the student's time with us. 

Yours faithfully, 

#/- 
Dr Peter Johnston 
Head of Collections and Research 
020 8358 4834 
Peter.Johnston@rafmuseum.org 
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Adam Sheperd 
Head of Collections Services 
020 8358 4889 
adam.shepherd@rafmuseum.org 

020 8205 2266 
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	Proposed Project Title: Museum Exhibitions ‘in Flight’: Displaying & Conserving Aircraft as Suspended Objects 
	Name of NonHE Partner Organisation: Royal Air Force Museum
	Name of Contact at nonHE Partner Organisation: Dr Harry Raffal
	Email Address: harry.raffal@rafmuseum.org
	First Supervisor: Professor Andrew Newman
	SchoolDepartment: School of Arts & Cultures
	Email Address_2: andrew.newman@newcastle.ac.uk
	Second Supervisor: Professor Gui Yun Tian
	SchoolDepartment_2: School of Engineering
	Email Address_3: g.y.tian@newcastle.ac.uk
	Additional Advisor: Dr Bruce Davenport(Third Supervisor)
	OrganisationInstitution: School of Arts & Cultures, Newcastle University
	Email Address_4: bruce.davenport@newcastle.ac.uk
	Additional Advisor_2: Dr Harry Raffal & Darren Priday
	OrganisationInstitution_2: RAF Museum
	Email Address_5: Harry.Raffal@rafmuseum.org & darren.priday@rafmuseum.org
	Project Summary: This project will research the exhibition and installation of aircraft, and other large objects, in long-term or permanent suspension. The research consists of two, mutually reinforcing sections. The first considers the history and design practice of these installations, and their relevance to visitor experience, utilising a national collection as a primary case study. The second will establish methods for monitoring suspended objects in-situ to ensure the object’s integrity over time. Drawing these together with an understanding of organisational change, the project will address a deficit in collections management/conservation research and practices with relevance for museums in the UK and internationally.
	CP Yes: Off
	CP No: Off
	ID Yes: Yes
	ID No: Off
	ID N/A: Off
	Interdisciplinary Case: The project’s primary subject area is Cultural & Museum Studies with a particular focus on historic and contemporary display and collections management practices vis aircraft and aerospace technology. The project’s interdisciplinarity is introduced through its incorporation of Mechanical and Electronic Engineering as the secondary subject area.  In particular, the project explores the application of non-destructive evaluation (NDE), non-destructive testing (NDT) and condition monitoring technologies in the novel setting of museum exhibitions. The project will, necessarily, integrate the understanding and use of these technologies within organizational policies and practices regarding the display, management and conservation of suspended aircraft and aircraft parts.
	Project Proposal: The project is a collaboration between the School of Arts & Cultures (SACS) and the School of Engineering (SoE) at Newcastle University with the RAF Museum (RAFM). In common with other aerospace museums, the RAFM presents multiple layers of aircraft suspended from the ceiling of their buildings in a manner that emphasises the dynamic nature of aircraft and increases visitor engagement (Gillespie, 2011). These aircraft are suspended over the long-term as the costs of lowering the aircraft to the ground for inspection is prohibitive. The challenges of conserving advanced technological materials have long been recognised (Baker & McManus, 1992). Research has highlighted the need to ground aviation conservation on an understanding of specific material properties (Brunet et al., 2019). This overlooks the impact that suspension has on the conservation of aircraft. Research is needed to develop new practices which recognise the materials and the contexts of display. This lack of research is mirrored in the professional domain of collections management and conservation: a survey by RAFM of similar institutions indicated that — in contrast to the suspension systems themselves — there are no collections management and conservation policies and practices specifically for this class of object (other than broad Health & Safety regulations). There is therefore a theoretical and practical need to develop collections management/conservation strategies which can be implemented whilst the objects remain suspended. Doing this requires the integration of knowledge and understanding from the different disciplines represented in the project team. The project will use the RAFM as a primary case study. It will provide opportunities for testing new technologies and practices and the student will be able to utilise the RAFM’s previous reviews of its ‘Suspended Object’ collections and practices, which include annual inspections and a metallurgist report.  The student will also consider the collection and exhibition practices at other relevant venues, which will provide secondary case studies to broaden the projects conclusion and impact. This CDA therefore offers a unique opportunity for a student to analyse collections practice (in Britain and internationally), gain experience of applying engineering practices in a heritage environment, and directly contribute to the development of a collections policy at a national museum via cross-disciplinary study. The collections policy will in turn be made freely available for other institutions to employ to safeguard their own collections.Research question: How can the conservation of aerospace collections in suspended display be developed in sustainable manner through the introduction of structural health monitoring and remote sensing technologies? This is broken down into 3 sub-questions 1) How has the history of display in aerospace museums impacted on the management and conservation of these collections?In Year One, the student will analyse the history of this type of display, current organisational strategies for managing ‘suspended objects’ and their impact on visitor experience. This will involve both the RAF Museum site – London & Cosford - and the secondary case study venues drawing on existing relationships between staff at the RAFM and other museums such as: Science Museum (UK); Smithsonian National Air and Space Museum (USA) and National Aviation Museum (Korea). In addition, to global aerospace collections the student will consider other collections which display complex large objects in suspension.2) Can NDT be utilised to understand the long-term structural health of aircraft in suspended display?The student will assess existing NDT approaches for in-situ object condition monitoring of suspended aircraft. They will apply non-novel technology in the innovative context of suspended objects to develop a wireless monitoring system. The student will be trained and supported to specify the requirement section (including measurement parameters and Internet of Things-based monitoring), conduct an initial assessment of the system using standing aircraft, and, in collaboration with staff at the SoE, design, develop and implement the sensor and monitoring network. 3) Can the understanding of factors underpinning the display of aircraft and novel monitoring systems be integrated to foster long-term changes to organisational practices in museums which incorporate suspended displays?In Year 3, findings from the above sub-research questions will be synthesised into collections management policies and practices that are fit for purpose in the RAFM and applicable to the wider museum sector for whom this work is relevant. On-going dissemination work, underpinned by literature on organisational change in museums, will ensure professional uptake of findings, new policies and practices. The project will also involve an on-going visitor engagement component leading to a deeper understanding of the collections management and exhibition processes which underpin visitor experiences.
	Resources: The project requires the student to work across disciplines. At the outset of the project, the student will undertake a skills review and, together with the supervisors, identify relevant training needs. The student will be able to access Postgraduate Researcher Development Programmes within the faculties of Humanities and Social Sciences and, where relevant, Science, Agriculture and Engineering. This, alongside training provided through the Northern Bridge training programme will provide the student with the knowledge, skills, and qualities required to undertake interdisciplinary research. In Year One, the RAFM Conservation Centre will provide the student with training in Engineering knowledge and skills, as needed. The Centre is designed as a structured learning environment and regularly provides this training to staff and apprentices. This will ensure the student holds the skills required to undertake the project. Training in the implementation and analysis of NDT&E techniques will largely be delivered at the SoE research group level, with contributions from the Supervisor and other SoE members. Equipment for the project will be provided by SoE. The RAFM will provide up to £10,000 for additional equipment and on-site NDT&E.Opportunities for teaching, and relevant training, will be identified by the student in discussion with the supervisors.
	Communication: The student will develop an initial project plan and identify key milestones with support from the First and Second Supervisors and in discussion with RAFM advisors. This will incorporate the researcher’s own development programme and the distribution of time spent in the two faculties and at RAFM. Notes from meetings will be shared between all supervisors and advisors, and regular communication of each stage of the progress is expected to ensure that student’s research is supported and coordinated across the three sites (SACS, SoE and RAFM). The First and Second Supervisors will deliver technical knowledge throughout. The RAFM will be actively involved in the supervision of the student attending supervisory meetings, annual progress reviews, and holding regular meetings with the student. The RAFM will ensure pastoral care whilst the student is on-site, manage access to the collection, and support in-situ NDT&E ensuring the integrity of the RAFM collection.
	Benefits: The student will benefit from experience of working with a national collection and deriving a unique skill set that will allow them to explore future career opportunities in Heritage Management, Collections, History, Heritage Engineering. They will also have the possibility of consulting with other National and International collections drawing on their experience with the RAFM. The student will also benefit from working with an international group of national aviation/science museums. This will provide them with valuable insights into collections management in these settings. The dissemination work associated with the project will also help them establish their career in this sector and give them valuable experiences of working with museum professionals and visitors.The RAFM’s collection will be safe-guarded and it will benefit by being involved in research of international significance which meets a core aspect of its Research Strategy regarding positioning itself as the home of best-practice for aerospace collections management. The project provides the opportunity for an independent review of the RAFM’s practices, feeding into the co-development of a relevant collections policy, drawing on cross-discipline knowledge, and consolidating collections management expertise within the organisation. SACS will benefit as this will project will help consolidate collections management research and knowledge within the School. The findings of the research will feed into teaching on the MGH Studies programmes, which may provide teaching opportunities for the student, if they wish to pursue that option. It also opens up new avenues of interdisciplinary research.For SoE, the project represents a novel application of existing technologies. The project is primarily a collections management project but it opens up the potential for further engineering-focused studies and future interdisciplinary projects. Furthermore, it provides the means of establishing a demonstrable and transformative impact on the practices of a major national museum, derived from the School’s expertise.
	Contributions: The RAF Museum will provide £1,000 (per annum) to supplement the student’s maintenance, £750 (total) Travel and Accommodation support, and additional support during placements and training.  The RAFM will also provide up to £10,000 to facilitate the NDT and structural health monitoring (SHM) required for the project’s research and analysis. In addition, the RAFM will provide the following in-kind support: Cost of staff time: £5,600 (including a minimum of 120 hours supervisory support); Estate costs: £1,928; Copies of archival material: £3,400; Equipment, processing and storage: £750.
	Arrangement: The student will work with the Museum’s Collections Service Team and exhibition curators to study in-situ aircraft currently displayed as suspended objects. In Year Two, the student will be engaged on a placement with the RAFM Collections Service Team (RAFM-CST) at the RAFM Conservation Centre to plan and deliver NDE and NDT, including the use of remote sensors and monitoring networks, on in-situ suspended objects within the RAFM National Cold War Exhibition. In collaboration with the Conservation Centre, they will analyse the results of data they collect. Before this placement, the student will be assisted in developing an NDE and NDT strategy, and provided access to standing airframes. The student will, as part of their final project, develop guidelines and principles for a Suspended Object Display policy. The opportunity to develop relevant policy with the RAFM (involving collaboration with the RAFM-CST, Registrar, Research Department, and Curators) will be made available. Any additional support required to meet the above collaborations will be agreed with the student, Supervisors and relevant authorities at Newcastle University and the Northern Bridges Consortium DTP. At the outset of the project the RAFM Conservation Centre will provide an initiation into engineering knowledge and skills which will allow the student, who may come from a non-technical background, to then develop their knowledge further in the context of the training programmes and expertise made available at Newcastle University. Relevant collections, conservation and heritage knowledge will also be provided. See Section 3 for research environment details.The RAFM will facilitate contact with national and international collections and aerospace museum curators to facilitate the secondary case studies. The student will be encouraged to identify additional ways the RAFM can advance the dissemination of their research and their future career prospects, including establishing a Research Network for further research and collaboration.
	Supervisory Team: Professor Newman has expertise in Collections Management. Prof. Newman has practical experience as a collections manager when he was employed as Keeper of Geology at the Great North Museum, Newcastle upon Tyne. While there he developed and implemented a programme of conservation of the carboniferous fossil vertebrate collection, which is of international significance. Since joining Newcastle University in 1993 he has run a successful collections management module for the MA programmes in Museums, Galleries and Heritage. He has also provided collections care advice for the Hatton Gallery, which is situated on Newcastle University campus. Professor Gui Yun Tian is a Professor of Sensor Technologies and has expertise in non-destructive evaluation and structural health monitoring. His recent work of Radio Frequency Identification (RFID) sensors brings sensing, ID and communication together. It has demonstrated several applications of corrosion monitoring under coating funded by EPSRC CASE in collaboration with International Paint Ltd, Innovative monitoring and predictive maintenance solutions on lightweight wagons funded by H2020 etc. The technique will be extended for monitoring deformation and/or suspending force for suspended aircraft in museums for safety issue and condition-based maintenance.Dr Bruce Davenport has an academic background in both Museum Studies and Engineering Metallurgy and has published research in physical sciences and arts and humanities disciplines. Dr Davenport has experience of working across disciplinary boundaries and the different approaches to research that are associated with these disciplines. Dr Davenport will ensure that the student receives the necessary cross-discipline support to undertake the dual aspects of the project, and ensure that the first and second supervisors understand the benefits and challenges of approaches in the different NU Schools. Dr Davenport has experience of providing informal support to researchers in Engineering Metallurgy but this will be his first experience of formally supervising a PhD studentship in Arts & Humanities. He will attend supervision training provided by Newcastle University and Northern Bridge.Dr Harry Raffal is the RAFM Historian and manages the RAFM’s cadre of CDA and Research students. Dr Raffal will provide historical expertise to contextualise the museum’s display as well as individual aircraft. Dr Raffal will coordinate the project activity with RAFM staff and ensure that the project findings and outputs work within the institutional context of the RAFM. In addition, Dr Rafffal has experience in, and will support, the student’s approach to at-height NDE and NDT.Darren Priday, RAFM Conservation Centre Manager, will assist with NDT conducted at the Museum, support approaches to systematically capturing data during the course of the project, and provide the student with training in interacting with aircraft in the collection, and the challenges that various materials provide.
	Research Environment: The student will work across both Schools but will be based in SACS. They will be integrated into the research environment in Media, Culture, and Heritage, within SACS, which has a large community of PhD students in shared office space. Both SACS and SoE have a well-developed and designed support structure for PGRs which includes both informal opportunities for knowledge exchange and community-building as well as more formal activities such as seminar series and symposia. Seminar series such as 'Museum Studies from the Edges' are often co-organised with the PGR community and the nominee will also be encouraged to attend events led by relevant research centres and groups, including the Heritage@Newcastle NUCoRE, which is founded on the understanding that 'heritage' is inherently interdisciplinary. The nominee will be encouraged to present their work-in-progress at these events. The nominee will also have the opportunity to build upon their training in the specialist Faculty of Humanities and Social Sciences (HASS) Doctoral Training Programme. The module ‘Qualitative Methodology in the Arts, Humanities and Social Sciences’ will develop the student’s critical thinking and analysis skills whilst ‘An Introduction to the Nature of Explanation and Enquiry’ will ground their understanding of the interdisciplinarity inherent in this project. Participating in the programme will also integrate the student into a large, dynamic and interdisciplinary PGR cohort and peer support group. The student will benefit from the expertise and experience of the sensor team in the Intelligent Sensing and Communications (ISC) group, based within SoE. The team is at the forefront of the newest technologies in sensors, arrays and networks. The sensor and NDT lab and Radio Frequency chamber room provide world-class facilities for the design and development of Radio Frequency Identification sensors and monitoring systems. ISC itself is designed to provide students with a world class engineering education whilst working collaboratively across disciplines. It therefore represents an ideal research environment to support the student to apply these remote sensing technologies in the novel setting of a museum. The RAFM is a nationally accredited museum with a commitment to supporting research. The RAFM has previously been engaged in conservation projects which have set industry standards worldwide. The student will be based with the RAFM Conservation Centre which operates as a learning environment and is structured to facilitate the transfer of heritage engineering skills, expertise and knowledge. The student will therefore benefit from a highly supportive environment and will be able to engage with a range of staff, heritage engineering apprentices, and students. During the student’s proposed placement, they will be immersed within this active environment they will have opportunities to develop complimentary knowledge and skills. The student will join a cadre of RAFM CDA and research students, benefit from an in-house programme of training, receive opportunities to publicly disseminate their research, and support in developing future career opportunities (both during their CDA and afterwards). Working across departments they will gain from Heritage and Engineering skills but will also receive expert advice and support in policies and strategies for conservation.
	Primary Subject: [Cultural and Museum Studies]
	Secondary Subject: [Choose an item:]


