
 
 

 
 

 
 
PHD RESEARCH PROJECT PROPOSAL  
Centre for Doctoral Training in Energy Resilience and the Built Environment  
  
This template has been created to capture the essential elements of PhD research project proposals. The 
project proposed will be offered to students in the ERBE Centre for doctoral research. If you have more than 
one project to propose, use a separate template for each one.  

The template is intended as an aid to those proposing projects to ensure a complete description. Please ensure 
you complete all sections in a way that draws students’ attention to the value of the project to them and to 
others. 

All ERBE CDT PhD projects need to address a matter related to at least one of the ERBE three themes: 

• Flexibility and Resilience 
• Technology and System Performance 
• Comfort, Health and Wellbeing 

 
Please complete all sections in Arial 11pt. Allow text boxes to expand as needed. 

PROJECT TITLE:  
Ventilation effectiveness and Indoor Air Quality 

 
POSSIBLE SUPERVISORS (usually the project proposer and A N Other):   
Prof MJ Cook and AN Other tba.  

 
CONTEXT (what is the wider social, political and technical context that leads to this work., why is it 
important): 
It is now widely accepted that the spread of coronaviruses such as Covid-19 is exacerbated 
by poor ventilation. Increasing ventilation rate may help but it is possible that the key lies in 
ventilation effectiveness, that is, ensuring that air moves around an occupied space in a 
certain manner. Highly mixed environments may not be suitable for maximising healthy 
indoor air quality, whereas ventilation systems in which stale air rises steadily to the ceiling 
where it can be safely exhausted may provide an acceptable solution to the problem. 
  

 
PROJECT DESCRIPTION: 
 
The project involves setting up experiments in the refurbished environmental chamber in the 
School laboratories. Ventilation strategies, mixed and displacement will be enabled. A 
breathing, thermoregulated manikin will be calibrated and located in the chamber to 
represent people at work.  
The movement of air through the chamber will be visualised using particle image velocimetry 
(PIV) equipment, which uses laser light to reveal the movement of fine particles suspended 
in the air. The air movement through the room can thus be plotted. 
There is also the potential to use the data to verify predictions of a computational fluid 
dynamics model and use the model to extrapolate the flow regimens to new people/room 
combinations. 
The work can be published in international conferences and journals.  
 

 
 
 
 

https://erbecdt.ac.uk/our-programme/


AIMS and OBJECTIVES: 
 
The aim is to use predictions of ventilation effectiveness as a basis for improving ventilation 
design and operation. 
 
This will be achieved through the following objectives: 

1. Complete PIV installation and undertaken safety checks, including any required 
training. 

2. Commission the environmental chamber and define series of tests using different 
ventilation configurations. 

3. Establish PIV post-processing methods, including completion of any training. 
4. Complete series of experiments. 
5. Subject to experience, conduct Computational Fluid Dynamics (CFD) simulations to 

extrapolate findings from PIV experiments. 
6. Present work at national and international conferences, e.g. CIBSE, IBPSA, 

ASHRAE, AIVC and Indoor Air. 
7. Publish work in peer-reviewed international journals. 

 
 

METHODS: (Measurements, data sources, methods of analysis, etc) 
 
This project uses an experimental technique known as Particle Image Velocimetry (PIV) to 
investigate the above hypothesis and develop guidelines for more healthy, indoor 
environments.  
 
Subject to experience and skills set, the candidate may also use state-of-the-art, 
computational fluid dynamics (CFD) modelling to predict air flow patterns in a range of 
space types and use this data for deriving ventilation effectiveness metrics.  

 
  

EXPECTED OUTCOMES: 
 
Your work will lead to much-needed guidance on the effectiveness of a range of natural and 
mechanical ventilation strategies which can be used by architects and practicing ventilation 
engineers to design healthier and safer indoor environments. You will be expected to lead on 
authoring high quality outputs in leading journals in the field. 
 

 
MULTIDISCIPLINARY ASPECTS (what different skills and knowledge will this project develop) 
 
Experimentation and modelling. 

 
BUDGET, STAKE HOLDER AND OTHER SUPPORT (Any financial or in-kind industry support offered, costs of 
T&S and materials if substantial): 
The funds to create the experimental facility and to purchase necessary additional equipment 
will be provided by the ERBE CDT grant and the School. 
 

 
SKILLS and INTEREST REQUIRED OF STUDENT. 
The student should have a keen interest in experimental work, including the creation and 
maintenance of the experimental facility and associated equipment. 
An ability to manage the experimental data, to analyse the data and to report and present the 
results will also be important aspects of the project. 
  

 



 
 

POSSIBLE ROLE OF INTERN and INTERNATIONAL PLACEMENT (The ERBE Centre sees value in PhD students 
supervising and intern to assist them in their work where possible. Likewise, time spent in an overseas 
research institution can enhance students’ perspective.): 
Both are possibilities depending on the interests of the candidate. 
 

 


