
          Insert Classification 

Procurement Process   Page 1 of 8 

Date of issue Sep 20 Insert Classification  Dstl/MS/Version.12.0 

Statement of Requirement (SoR) 

Purpose 

This document is for new Extra-Mural (EMR) Contracts. Use the Request for Contract Action 

(RCA) Guidance for EMR page on WikiD when filling out this SoR and a supporting RCA. Please 

seek assistance if desired from Commercial or your Divisional Procurement Representative. 

This document is supplier facing and the RCA is an internal document. Please delete non-essential 

grey text before issuing externally/ to suppliers. 

 

Reference Number Once iCAS requisition number obtained, enter here 

Version Number 0.1 

Date 13/05/2020 

 

1. Requirement 

1.1 Title 

 
Redacted Under FOI Exemption PhD: Modelling of flow and sorption processes in 

personal protective respirators 

1.2 Summary 

https://wikid.o.dstl.gov.uk/o/Request_for_Commercial_Action_(RCA)_Guidance
https://wikid.o.dstl.gov.uk/o/Request_for_Commercial_Action_(RCA)_Guidance
https://wikid.o.dstl.gov.uk/o/Commercial_Services/Organisation_Chart
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Redacted Under FOI Exemption The text supplied in sections 1.2 – 1.4 is drawn from 

the draft proposal which has been put forward by the University of Bath and Avon 

Protection. 

Improve understanding of airflow and sorption processes within personal protective filters. 

In particular in respect of the following factors: 

• Airflow distribution within the filter utilising CFD modelling 

• Dynamic and steady state sorption properties of the carbon 

• Carbon particle size distribution (range of particle sizes) 

• Physisorption and chemisorption processes 

• Competitive adsorption processes (such as water vapour uptake) (single and 

multicomponent adsorption) 

• Model gases NOx and cyclohexane  adsorption (breakthrough properties and 

isotherms) 

1.3 Background 
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Redacted Under FOI Exemption Military personnel and First responders such as Police 

and Emergency Services rely on their personal protective equipment (PPE) to protect 

them from a wide variety of threats. In particular, their respirators must provide protection 

against not only traditional chemical agents, but also against a wide range of toxic 

industrial chemicals that may be accidentally released.  

Respirators generally use filters based on chemically impregnated activated carbon or 

other sorbents that remove toxic gases and vapours from breathing air either by direct 

physical sorption or by chemisorption. 

Physisorption is useful in removing many organic vapours but is less effective against 

inorganic gases where chemisorption is used. To provide broad spectrum protection 

against a wide variety of gas and vapour challenges, military/ personal protection filters 

generally use carbon impregnated with a number of metal salts. High concentration levels 

of impregnation may compromise physisorption capacity and impregnation chemistry that 

is effective for some challenges may interact undesirably with others.  

As a consequence, a number of compromises have to be made in filter design and this 

PhD research aims to provide an improved understanding of the sorption processes in 

personal protection filters. In particular, adsorption or chemisorption tends to concentrate 

on the adsorption capacity of the sorbent, the total amount the sorbent can retain or react 

to at a given pressure or partial pressure. But, materials of equal capacity do not 

necessarily provide equal protection in a filter use scenario with kinetic flow. This project 

will investigate the links between material properties (such as particle size distribution) 

and gas adsorption capacity with the protection of the filter with kinetic flow. This is further 

complicated by competing processes, e.g. water vapour uptake and chemical reactions 

with some chemicals. For example, NO2 gas retention often culminates in the generation 

of other NOx species. The expanded understanding from this research project of how the 

NO2 is converted in the filter will be applicable to other carbon-based NO2 filters used for 

pollution or emission filtration.   

1.4 Requirement 
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Redacted Under FOI Exemption• Modelling flow distribution in a filter canister using 

CFD 

• Validate model against existing filters 

• Develop model to include mass and heat  transfer properties 

• Predict breakthrough performance under standard operating conditions (Test 

conditions)  

• Refine model to minimise computational time without loss of accuracy  

Understanding Physisorption – based on cyclohexane model 

• Develop sorption models based on steady state isotherms and dynamic uptake 

(understanding the flow patterns) 

• Incorporate above findings into flow model 

• Validate against tests on Avon CBRNCF50 filter (Experimental data generated by 

Bath & Avon) 

Understanding Chemisorption – SO2 and  NO2 models 

• Generate breakthrough curves and develop sorption models 

• For model NO2, consider secondary reactions and evolution of other NOx species  

 

 

1.5 Options or follow on work   (if none, write ‘Not applicable’)      

 
Not applicable 
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1.6 Deliverables & Intellectual Property Rights  (IPR) 

Ref. Title Due by Format TRL*  Expected 

classification 

(subject to 

change) 

What information is required in the 

deliverable 

IPR DEFCON/ 

Condition 

(Commercial to enter 

later) 

D-1 

 

Quarterly technical 

reviews on progress to 

date via telecom or site 

visits. Access to end of 

year progress and 

transfer reports 

T0+3 

Months  

Presentatio

n (.pptx)  

n/a   O Presentation on technical project progress      

D -  2   Electronic copy of PhD 

thesis at end of project 

End of 

project 

PDF file or 

similar 

n/a O Final copy of thesis after approval by external 

examiners and the university 

 

D -  3          

*Technology Readiness Level required  

Notes- IPR should be inserted / checked by commercial staff before sharing with the supplier(s) to ensure accuracy.   
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1.7 Standard Deliverable Acceptance Criteria 

 This could be ‘as per Framework T&C’s’ once an appropriate framework is later confirmed 

(links to section 13 of RCA). Consider the timeframe for our review of deliverable(s) 

(acceptance/rejection).  

 

1.8 Specific Deliverable Acceptance Criteria 

  Production of  a PhD thesis at a standard recognised by the university and relevant external 

examiners 

 

  

2. Quality Control and Assurance 

2.1  Quality Control and Quality Assurance processes and standards that must be met by 

the contractor 

 ☐  ISO9001     (Quality Management Systems) 

☐  ISO14001   (Environment Management Systems) 

☐  ISO12207   (Systems and software engineering — software life cycle) 

☐  TickITPlus   (Integrated approach to software and IT development) 

☐  Other:          (Please specify below)  

2.2  Safety, Environmental, Social, Ethical, Regulatory or Legislative aspects of the 

requirement 

 N/A 
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3. Security 

3.1 Highest security classification 

 Of the work UK OFFICIAL 

Of the Deliverables/ Output UK OFFICIAL 

3.2 Security Aspects Letter (SAL) 

 Not applicable 

If yes, please see SAL reference-  Enter iCAS requisition number once obtained 

3.3 Cyber Risk Level 

 Not applicable 

3.4 Cyber Risk Assessment (RA) Reference  

 Click or tap here to enter text. 

If stated, this must be completed by the contractor before a contract can be awarded. In 

accordance with the Supplier Cyber Protection Risk Assessment (RA) Workflow please 

complete the Cyber Risk Assessment available at 

https://suppliercyberprotection.service.xgov.uk/   

 

4. Government Furnished Assets (GFA) 

GFA to be Issued -     No 

If ‘yes’ – add details below. If ‘supplier to specify’ or ‘no,’ delete all cells below.   

GFA No. Unique 

Identifier/ 

Serial No 

Description: 

Classification, type of GFA 

(GFE for equipment for 

example), previous MOD 

Available 

Date 

 

Issued by Return Date 

or Disposal 

Date (T0+) 

Please 

specify which 

https://www.gov.uk/government/publications/supplier-cyber-protection-service-risk-assessment-workflow
https://suppliercyberprotection.service.xgov.uk/
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5.  Proposal Evaluation criteria 

5.1 Technical Evaluation Criteria 

 

Commercial Assistance needed here before or after a requisition is raised. Framework 

evaluation criteria as per T&C’s may apply.   

 

5.2 Commercial Evaluation Criteria  

 

Commercial Assistance needed here before or after a requisition is raised. Framework 

evaluation criteria as per T&C’s may apply.   

 

 

 

Contracts and link to 

deliverables 

GFA-1      

      


