
 
 

 
 

 
 
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:  
Reliable calculation of infiltration rate 

 
POSSIBLE SUPERVISORS (usually the project proposer and A N Other):  
 
Roberts and Allinson (order TBC) 

 
CONTEXT (what is the wider social, political and technical context that leads to this work., why is it 
important): 
 
Reliable calculation of infiltration is vital for the accurate prediction of energy demand, indoor 
air quality, and indoor thermal environment. Common infiltration-leakage ratios such as the 
“divide-by-20” rule of thumb are now considered unreliable ways to derive infiltration rate for 
air permeability, but this method remains in use in SAP. Infiltration rate can be measured 
directly using tracer gas but this is costly, time-consuming, and still does not capture the 
temporal variation in infiltration rate. Around 130,000 fan pressurisation test results are 
lodged annually, which presents a valuable resource and opportunity for converting air 
permeability to infiltration rate, if a reliable conversion method can be developed. The recent 
CIBSE TM23 (2022) has called for more research into the topic. Recent work has examined 
infiltration rate in summer (Roberts et al. 2021) or only in single measurements in each home 
(Vega Pasos et al. 2020). There is a gap to examine infiltration rate as it varies throughout 
the seasons and compare this to infiltration converted from fan pressurisation and Pulse 
tests. 
 

 
PROJECT DESCRIPTION: 
 
The project will measure the infiltration rates in multiple dwellings at multiple times of the 
year. This will include repeat measurements in the same homes to quantify the seasonal 
variation in infiltration rate and allow for seasonal correction factors to be derived. The 
Loughborough Matched Pair test houses will also be used to conduct a series of in-depth 
experiments to determine the effect of wind speed, direction, and indoor-outdoor temperature 
difference on the seasonal variability of infiltration rate. 

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


AIMS and OBJECTIVES: 
 
The ultimate aim is to provide an updated leakage-infiltration ratio with seasonal correction 
factor for a variety of dwelling archetypes. 
 

1. Measure infiltration (using tracer gas), air permeability, and Pulse in the 
Loughborough Matched Pair multiple times over the course of one year, alongside 
the local weather conditions. 

2. Measure infiltration, air permeability, and Pulse in multiple real dwellings at multiple 
times of the year. 

3. Use the data gathered to develop a new leakage-infiltration ratio. 

 
METHODS: (Measurements, data sources, methods of analysis, etc) 
 
Tracer gas; Pulse; fan pressurisation. Measurement of indoor temperature and weather. 

  
EXPECTED OUTCOMES: 
 
A new leakage-infiltration ratio with seasonal correction for the revised SAP and new 
knowledge for CIBSE TM23. 
 

 
MULTIDISCIPLINARY ASPECTS (what different skills and knowledge will this project develop) 
 
Building physics, experimental research, field studies, and data analysis. 

 
BUDGET, STAKE HOLDER AND OTHER SUPPORT (Any financial or in-kind industry support offered, costs of 
T&S and materials if substantial): 
 
This is likely to be of interest to CIBSE, BEIS, and DLUHC. 
 

 
SKILLS and INTEREST REQUIRED OF STUDENT. 
 
Building physics and measurement. Interested in setting up test houses and conducting field studies with UK 
travel and overnight stays possible. 

 
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.): 
 
An intern could help with experimental work in the field, laboratory, or test houses. 
 

 


