
1 
 

City of Bradford MDC: Application Number 10/04551/MAF 

Barratt Homes, West Site at the Derry Hill Site, Yorkshire Menston, Ilkley 

Report date:  5 June 2015 

 

EXECUTIVE SUMMARY 

 

 For the storm of January 2008, see Appendix A, well established and state-of-the-art 

mathematical and fluid dynamical approaches, using real observed data at the time of the 

storm, have been used to obtain a lower bound of the maximum water flow through the 

electricity substation at the north of the Derry Hill Site on which the proposed homes are to be 

built.   The actual value will always be greater than the lower bound. 

 The major flaw in the calculations made by the developers is that they do not use data relating 

to any actual water flow off the Derry Hill Site from specific recorded storm events.  

 For the January 2008 storm (a 1 in 3 to 6 year event),the predicted lower bound of volume of 

rain water flowing through the electricity substation is about 30,000 m3/18 h. Post 

development the increase in the volume of water flowing through the substation is greater than 

10,000 m3/18 h. 

 Estimates of the flow rates off the Derry Hill Site for the September 2012 storm for which 

considerable data exists, requires at a minimum, about 70,000 m3/72 h. This is for a storm of 1 

in 11 years. This represents double that for the storm of January 2008. 

 There can be no dispute that the proposed development will make the flooding situation worse 

for neighbouring properties in Moorfield Avenue and the electrical substation. This is 

demonstrated conclusively in Appendix D. In the proposed post development on the Derry Hill 

Site there would be an increase in the minimum water flow rate through the electricity 

substation of about 10,000 m3/18 h. This represents the extra storage on the site as large as a 

football field that is about 1.6 m deep. Further, more than double is required if the whole of 

Moorfield Avenue is included. 

 The proposed plan for storing extra rain water on the site is inadequate by a large factor in 

order to deal with the additional water flow through the electricity substation alone. 

 In the E&P Report a fundamental error has been made by assuming that if the instantaneous 

amount of water stored on the site is retained then the water flow rate from the development 

will not increase over any neighbouring properties. 

 

Professor Mohamed Pourkashanian and Professor Derek B Ingham 

(Other than where Professor Ingham is specifically named, the remaining work has been verified by 

both authors) 
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City of Bradford MDC 

Application Number 10/04551/MAF 

Barratt Homes, West Site at the Derry Hill Site, Yorkshire 

Menston, Ilkley 

Report date:  5 June 2015 

Aims 

(i) We have investigated from first principles, using fluid dynamic modelling and 

mathematical calculations the storm of January 2008. 

(ii)  In this Report, well established and state-of-the-art mathematical and fluid dynamical 

approaches, with given real data at the time of the storm, are used to obtain a lower 

bound of the maximum water flow flowing through the electricity substation to the north 

of the Derry Hill Site on which the proposed homes are to be built.   

(iii) To determine a lower bound on the total volume consistent with the actual observed 

water flow through the electrical substation for the storm of January 2008. 

(iv) To estimate a lower bound on the extra storage of water that would be required to deal 

only with the additional post development water flow through the electrical substation for 

the storm of January 2008 using the JBA Report dated 22 October 2012, Appendix A, 

Eastwood and Partners Report dated January 2014, Appendix B and JB Report dated 

December 2014, Appendix D.   

   

1. Background to the Derry Hill Site 

Professor Derek B Ingham visited the site on Saturday 21 February 2015. Although there had not 

had much rain recently, as one walked along the footpath to the north of the proposed Derry Hill 

Site, and passed by the electrical substation, one passes a stream that was rapidly discharging large 

quantities of water from the site. Further, the land on which the proposed development is to take 

place was partially under water. The site of the electrical substation is on the downward side of a 

long footpath to the north of the proposed building site. The electrical substation covers a distance 

of about 7.5 metres adjacent to the footbath and it has railings separating it from the footpath. From 

the photographs given to us, see Appendix C, it is clear that the water was flowing through this 

7.5m gap from the footpath. Further, along the footpath (which is reasonably horizontal in this 

vicinity) there are numerous other gaps in the dividing boundary between the footpath and the 

existing houses opposite the fields where the proposed houses are to be built. Through these gaps 

any excess water will flow into the gardens of the adjoining houses. Thus, although there is no 

photographic evidence, it may be confidently concluded that the amount of the water flowing 

through the land occupied by the electrical substation is only a fraction of that flowing off the fields 

into existing gardens, roads, etc. Therefore the purpose of this calculation is to estimate the lower 

bound of the maximum rate of water flowing off the fields, and particularly through the electricity 

substation, where the proposed new houses are to be built. 
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The land on which the electrical substation is built is reasonably flat. The substation itself is on a 

fairly smooth concrete horizontal base which is about 5 m in width and almost parallel to the 

footpath and about 3.5 m in depth and it is surrounded by a high metal fence. The edge of the base 

of the concrete base is about 1.5 m (maximum distance about 1.75 m and minimum distance about 

1.25 m) from the footpath. The width of the metal bars surrounding the substation is relatively small 

compared to the width between the bars and thus the resistance to the water flow will be small. 

Thus the estimates of the flow rates will be only slightly affected by the presence of the railings – a 

small percent at most. However there is a metal control box that is approximately 1.5 m in length 

that is solid and extends down to the concrete floor of the electrical substation that will prevent any 

water passing through it. This will decrease the effective width, W, through which the water can 

flow perpendicular to the footpath  from about  7.5 m to 6.0 m. To obtain the lower bound of the 

water flow through the electricity substation then we will take W = 6 m. 

To the west side of the electrical substation there is a small wall ( about 0.3 m from the base of the 

electrical substation) through which water may pass but there is no reason or evidence to show that 

the effect of this wall has any either positive or negative effect on the actual water flow rates 

through this site. However this land is, on average, about 2-3 cm higher than the level of the 

electrical substation and is slightly rougher ground. Thus the flow rate through this land will be 

slightly less per unit surface area than that over the base of the electrical substation (we estimate 

this to be about 10%).  

To the east side of the electrical substation site is a slightly tapering boundary with the garden of a 

house and it is of width of about 2 m at the footpath and 1.5 m at the rear of the concrete base of the 

electrical substation. However there is a gap in this solid boundary that extends about 2 m and is 

located at a distance in from the footpath of about 1.5 m to about 3.5 m.  Further, the land is slightly 

rougher than that of the concrete base and therefore offers slightly more resistance to the flow than 

that flowing over the concrete base. However the outlet through the gap in the fence will allow free 

flow of water out of the site and this could be a significant additional flow rate through the site but 

is ignored in these calculations because we only seek an estimate of a lower bound of the maximum 

flow rate through the electric substation site. In addition, the land is, on average, about 2-3 cm 

lower than the level of the base of the concrete base of the electrical substation. Thus the water flow 

rate per unit surface area over this part of the site could be more – maybe 10%. 

On the land between the electrical substation base and the fence dividing the site from the footpath, 

the land is reasonably flat and at a similar level to the concrete base.  

At the rear of the electrical substation the land falls away and this will have the effect of increasing 

the water flow rate through the electrical substation. However, at the end of the site there is a line of 

small trees and this may reduce the water flow rate. The net effect of these two effects will possibly 

cancel each other out. 

The height of the water, at one particular instant of time during the storm of January 2008, is known 

to be 24.0 cm, to an accuracy of 0.5 cm, near to the edge of the concrete base of the electrical 

substation. This was obtained by superimposing the photograph with the water flow with the same 

photograph in dry conditions and aligning with the railings and the corrosion marks on the second 

railing post (see APPENDIX C for the photographs of the site at the time of the storm and in dry 

conditions. The storm photograph was included in the E&P Report, Appendix B). It should be 
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stressed that it is not known as to whether or not this was the maximum height that the water 

reached during the storm. Therefore, as a very conservative estimate, we will assume this height 

was the maximum height obtained during the January 2008 storm. Thus the predictions are an 

estimate of the lower bound of the maximum water flow flowing through the electricity substation 

and this in turn is very much a lower bound of the maximum water flow rate off the Derry Hill Site.  

Based on all the above data, it appears to us that if the flow rate per unit area can be determined, 

with reasonable accuracy, over the concrete base of the electrical substation then a conservative 

estimate of the flow rate through a width, W, of 6.0 m at a height of 24 cm will give a very 

conservative minimum for the water flow rate through this electrical substation site. Further there 

will be substantial additional flow rates through other outlets from the path adjacent to the site 

where the proposed housing is to be built. Therefore the amount of water flowing off the Derry Hill 

Site will be substantially greater than that predicted with the limited amount of good quality real 

data available, namely only the water flow through the electrical substation site. 

 

2. Estimate of the Water Flow Rate through the Site     

From the photographs  (Appendix C) supplied to us, it appears that the water level is almost 

horizontal in front of the electrical power station and is at a height of about 24 cm. Based on these 

facts, the challenge is to determine the flow rate through a cross sectional area of 6.0 m by 0.24 m. 

In order to estimate this quantity then we will employ 2 different approaches. In both cases it will 

be assumed that the flow is pseudo steady and two-dimensional. These are 2 reasonable 

assumptions since the flow rate will not change rapidly in time (over a few minutes) and the width 

of the channel through which the flow is travelling is wide. These are standard assumptions in 

mathematical and fluid dynamical modelling of such flows. Also the flow is assumed to be 

turbulent because the Reynolds number of the flow is likely to be very large, of the order 105, and 

this will be validated after the calculation. 

2.1 The shallow water theory 

The well-established governing shallow water equations are given by: 

Conservation of mass: 

                         
𝑑(𝑈ℎ)

𝑑𝑥
  = 0                                                                     (1) 

where h is the height of the water above ground level, x is the distance from the path and U is the 

horizontal speed of the water in the x direction. 

On integrating equation (1) we obtain: 

                                      Uh = Q                                                                      (2) 

where Q is the rate of water flow per metre of the width of the ‘site’ ( the site of the electrical 

substation). 

Conservation of momentum: 

                              
𝑑(𝑈2ℎ)

𝑑𝑥
  = - 

𝑔

2
 
𝑑ℎ2

𝑑𝑥
  -  𝐶𝑓𝑈2                                                   (3) 
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where g is the magnitude of the acceleration due to gravity (9.81m/s/s) and 𝐶𝑓 is the friction 

coefficient.  On using Equation (2), Equation (3) can be manipulated into the following form: 

 

                                
𝑑ℎ

 𝑑𝑥
[𝑔ℎ3 − 𝑄2] =  - 𝐶𝑓𝑄2                                              (4) 

On integrating Equation (4), and using the known boundary condition that the height of the water is 

H, say at the measurement point (this value is 0.24 m) and this occurs at a value of x, say X, at the 

measurement point) this value is taken to be at about 1.5 m, then we obtain the following algebraic 

equation: 

 

                         
𝑔

4
(ℎ4 − 𝐻4) - 𝑄2 (h – H)   =   - 𝐶𝑓𝑄2(𝑥 − 𝑋)                               (5) 

  

On non-dimensionalising the equations using the following quantities: 

 

                                 x’ = x/X    and    h’ = h/H                                           (6) 

 

then equation (5) can be expressed in the following form: 

 

                    (h’ – 1)[ (h’+ 1) ( ℎ′2  + 1)  - 4 A)] = - B (x’ - 1.5)                   (7) 

 

where  

    A = 𝑄2 𝑔 𝐻3⁄               and        B = (4 𝐿 𝑄2𝐶𝑓  ) ( 𝑔 𝐻4)⁄                       (8) 

 

The parameter 𝐶𝑓 may be obtained from many empirical relations but in general it is reported to be 

in the range 0.0001 <  𝐶𝑓 < 0.1. As a typical formula, I use the frequently used empirical 

relationship: 

                                 𝐶𝑓
−0.5   =   8.1  (𝐻

𝑘𝑠
⁄ )

1 6⁄

                                         (9) 

and 𝑘𝑠 is the roughness of the concrete which typically takes the value 0.002 m and this produces a 

value of  

                                                                𝐶𝑓 = 0.003                                          (10) 

and this fits well into the empirical reported range.  
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In conclusion, Equation (7) gives the free surface y = h(x) provided that we know the speed of the 

water flow. If this speed is the order 1 m/s then the right hand side of the Equation (7) is of the 

order 10−2, and this may be assumed to be very small. Further since h’ is not identically unity (this 

does not satisfy equation (7)) then the free surface is given by, 

                                            [ (h’+ 1) ( ℎ′2  + 1)  - 4 A)] = 0                        (11) 

Since h’ is approximately unity then Equation (11) reduces to A being approximately unity. Thus, 

on using Equation (8) we obtain the approximation that 

                                               U = SQRT (gH)                                               (12) 

and this gives U = 1.53 m/s.  

Since it has been observed that the free surface is almost horizontal, and it must decrease in height 

due to the effects of gravity, the friction on the bottom, and the free shear layer then the non-

dimensional free surface height may be approximated by the expression: 

                                                      h’ = 1 – eps                                               (13) 

where the quantity eps is small. On using this expression then Equation (7) can be simplified to the 

expression: 

                                          U = 
√𝑔𝐻

[1 + 𝐶𝑓  𝐻 /(𝑎𝑙𝑝ℎ𝑎)]
⁄                               (14) 

where alpha is the downward slope angle of the free surface.  

It should be noted that if alpha is less than zero, i.e. the free surface is increasing in height as we 

move further from the measuring point, then the horizontal velocity will be greater than SQRT 

(gH). Physically this will mean that the flow is supercritical and hence unstable. Further, from the 

photographs this does not appear to be what is observed and on using the computational fluid 

dynamics approach, as described in Section 2.2, this phenomenon is not observed. Therefore, we 

may conclude that mathematically, computationally and observationally the value of alpha is 

positive but we do not know the value of alpha. However, it is observed from the photographs that 

alpha will be small. For example, equation (14) illustrates that the water velocity is slightly less 

than SQRT (gH) by about 7.5% for a slope of 1 cm in 1 metre, by about 3.5% for a slope of 2 cm in 

1 metre and the steeper the water surface then the closer is the water velocity is to the value SQRT 

(gH). 

 

 

2.2 Computational Fluid Dynamics (CFD) 

A more accurate estimate of the rate of water flow through the electrical power substation, and thus 

a very much lower bound of the amount of water running off the Derry Hill Site,  can be obtained 

using commercial CFD software. For the purpose of this investigation, the ANSYS software is 

employed. Again it is assumed that the water flow is steady two-dimensional flow and this is for the 

same reasons as for the shallow water theory. The flow will be turbulent because the Reynolds 

number of the flow will be about 105,  which is clearly in the turbulent flow regime . In order to 

solve such a problem then we need to know the inlet and outlet heights of the water. Therefore, for 

simplicity we take the inlet height at X to be 0.24 m and investigate the water flow rate through the 
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electrical power substation with the water level reducing by 0.5, 1 and 2 cm per metre distance of 

flow. Further, we have investigated the effects of taking different roughness heights, namely 0.5, 1, 

2 and 5 mm, and found that the results obtained are not very sensitive to the exact value of the 

roughness height. Therefore we have presented results only for a roughness height of 2 mm. 

We have obtained the following results: 

Water level drop (cm/m)   Average fluid velocity at X = 1.5 (m/s)    Water flow rate (m3/s) 

     0.5                                             1.13                                                            1.58       

      1                                               1.15                                                            1.73  

      2                                               1.16                                                            1.88 

 

It should be noted that these values have been obtained using a very low density computational 

mesh. This will have an effect of making the boundary and shear layers more diffuse than that 

occurring in the real flow. The finer is the mesh, then the larger are these predictions of the average 

fluid velocity and water flow rate. Several computations have been performed to confirm these 

comments. Thus again the values presented in this Report represent a lower bound of the maximum 

water flow rate through the electrical substation site. 

These results obtained are in very good agreement with the results presented using the shallow 

water theory and therefore we will use an upper limit for the water velocity to be 1.53 m/s and a 

very conservative estimate of 1.1 m/s in determining the absolute minimum of the water flow rate 

through the electricity substation site. Of course, these estimates represent a lower bound of the 

maximum flow rate through the electricity substation, which in turn is a lower bound of the 

maximum flow rate off the Derry Hill Site and it is very likely that the maximum flow rate will be 

much more than this value. 

 

 

3. Estimate of a lower bound to the volume of rain water flowing through the 

electrical substation site for the storm of January 2008 

For the predicted value for the water velocity, U, at the front of the electrical substation, X = 1.5 m, 

then the volume flow rate through the site at the electrical substation, is given by 

𝑄𝑓 = U H W = 2.20 m3/s = 1,983 m3/15min   for   U =1.53 m/s           (14a) 

and for a very much lower, and very conservative value of U, then we have 

𝑄𝑓 = 1.58 m3/s = 1,426 m3/15min                   for   U =1.10 m/s           (14b)  

The storm of January 2008 was recorded (see the JBA Report  dated 22 October 2012, Appendix A) 

to have lasted 18 hours and, according to the Otley and Silsden data basis, 39.6 and 44.6 mm of rain 

fell. Therefore in these calculations we will assume that, at the Derry Hill Site, the rainfall is the 

average of these 2 values, namely 42.1 mm. Further the maximum rainfall was 2.2 mm in a 15 min 

period. In order to estimate the total water flow through the site then we will use the well-

established standard mathematical scaling procedures to estimate the total volume of water flowing. 
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In particular, if x mm of rain produces a volume of X m3 to flow through the site then y mm of rain 

will produce a volume of yX/x m3 to flow through the site. This assumes that the measured data 

occurs when the rainfall is at its peak 

 

From the above lower bound estimates, when the rainfall was 2.2 mm in 15 mins the amount of 

water flowing through the electricity substation was 1,983 m3/15 min in scenario  (a) and 

1,426 m3/min in scenario (b). This translates into a total volume of rain in the 18 hour period that 

passes through this electrical substation site of the following:  

Scenario (a) predicts:                                                                       37,947 m3/18 h 

Scenario (b) predicts:                                                                       27,288 m3/18 h 

Since the storm of January 2008 is judged to be a storm that occurs only every 3-6 years then it 

would be useful to estimate the volume of rain water that would have flowed through the electrical 

substation for the storm of September 2012, which is a 1 in 11 year storm, assuming that the all 

other conditions were the same, e.g. the state of the surrounding ground, the underground water 

flows, etc. Since the total rainfall is twice that of the January 2008 event then the volumes of water 

flowing through the site will be about twice those presented above. However developers and 

councils should be considering flooding that takes place at least 1 in 100 years. In such cases the 

volume of the water flowing through the site should be much greater than twice that presented 

above. 

4. Estimate of the Post Development lower bound to the volume of the extra 

of water flowing through the electrical substation site for the storm of 

January,2008   

 

In the post development the flow of rain water through the electrical substation will be increased by 

about 35% (see JBA Report dated 4 December 2014, Appendix D). This will result in the following 

volumes of rain water flowing through the electricity substation site: 

Storm January 2008: 

Scenario (b) predicts:     36,839 m3/18 h; an increase in 9,551 m3/18 h 

Scenario (a) predicts:     51,228 m3/18 h; an increase in 13,281 m3/18 h 

 

For the storm of September 2012 then all these quantities are about twice these values and for a 1 in 

100 years these values are in excess of these values. 

It should be noted that for each 10,000 m3 then  it would require a storage site the size of a typical 

football field (100 m by 60 m) to a depth of 1.6m.    
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Major Results 

(i) In this investigation, 2 sophisticated and state-of-the-art mathematical and computational 

fluid dynamical approaches have been employed. 

(ii) The instantaneous volume of water flow rate through the electrical substation site is at least 

1.58 m3/s and probably greater than 2.20 m3/s.  

(iii) Assuming that the instantaneous flow rate in (ii) corresponds to the instant when the 

rainfall rate was at its maximum of 2.2 mm in a 15 minute interval then this will 

correspond to a minimum flow rate through the electricity substation site during the storm 

of at least 27,288 m3/18 h and probably greater than 37,947 m3/18h. 

 

Conclusions 

(i) The results presented in this Report use state-of-the-art mathematical approaches to the 

fluid dynamics. They use CFD methods and shallow water theory which are appropriate 

for such fluid dynamic calculations. 

(ii) We have no reasons to suspect that the predictions made by the developers are not correct 

based on their basic standard general procedures (with no field data) for evaluating the 

water flow rates through a standard site but the models do not include all the necessary 

actual data in order to validate their predictions of the rate of water flowing through the 

site. This is evident from the discrepancy in the actual flow rates of the water flowing 

through the site as predicted by the developers to those obtained in this Report using real 

field data.  

(iii) The major flaw in the calculations made by the developers is that they do not use data 

relating to any actual water flow off the Derry Hill Site and the general state of the ground 

prior to the storm. They use general data about the site. In contrast, this Report uses actual 

real data. This data may be very limited but it is sufficient to be able to obtain a good lower 

bound for the rate of water flow through the site. 

(iv) The Report gives an estimate of the minimum amount of the water flow through the 

electricity substation site based on solid mathematical and fluid dynamical principles and 

the use of real flow conditions at the time of the January 2008 storm.  Thus these 

predictions may be used with confidence for a 1 in 3 to 6 year event. These predictions 

illustrate that there is a substantial amount of extra water that needs to be dealt with, 

typically, greater than 10,000 m3/18 h just for the electricity substation alone. This 

represents the storage on a site as large as a football field that is about 1.6 m deep.  

(v) Good practice in making any provisions is to substantially overestimate the facilities that 

are required. For this January 2008 storm, a 1 in a 3 – 6 year event the developers have 

underestimated this requirement. 

(vi) Based on the JBA Report dated 4 December 2014 (Appendix D), and using normal 

mathematical extrapolation techniques, the total amount of extra water flowing into 

Moorfield Avenue will be more than twice that flowing through the electrical substation. 
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(vii) In the proposed plans for the development on the Derry Hill Site then this will result in an 

increase over the present levels in the water flow rate through the electricity substation. 

This will be at a minimum of about 10,000 m3/18 h and substantially more for the whole 

of Moorfield Avenue.  

(viii) The comment made in the Eastwood and Partners Report dated January 2014 (Appendix 

B), page 4 point 2, namely ‘it is only the volume temporarily stored on the development 

site that is relevant’ is erroneous because no consideration is given to the rate of water flow 

from the site.  

 

  

 

Professor Mohamed Pourkashanian 

Head of the Energy Group 

Professor of Mechanical Engineering 

Past Director of the Centre for Computational Fluid Dynamics (an EU Centre of Excellence) 

(Short CV in Appendix E) 
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providing education and training 

Department of Fuel & Energy, University of Leeds, UK 

  

Dates 1980-1982 

Title of qualification awarded M.Sc. 

Principal subjects/occupational skills 
covered 

Combustion and Energy 

Name and type of organisation 
providing education and training 

Department of Mechanical Engineering, University of Leeds 

  
  

Dates 1977-1980 

Title of qualification awarded Graduateship of Royal Society of Chemistry 

Principal subjects/occupational skills 
covered 

Chemistry 

Name and type of organisation 
providing education and training 

Department of Chemistry, Manchester Metropolitan University 

 
Personal skills & competences 

 

  

Mother tongue(s) Azeri ( Azerbaijan), Turkish 
 

 

Other language(s) English (2), Persian (3) 

Self-assessment  Understanding Speaking Writing 

European level (*)  Listening Reading Spoken interaction Spoken production  

English   1 1. C2   2. C2   3. C2   4. C2   5. C1 

Turkish and Persian   2 6. C2   7. C1   8. B2   9. B2   10. C1 

  
  

Social skills and competences Team work and excellent communication skills gained through my experience as a head of 
research institute and head of a large engineering school. 
Excellent ability to adapt to a multicultural environment obtained by working in a 
multinational group. 
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 Leadership and developing strategy for the Institution. 
Development of vision, mission and high level objectives for education, research and 
innovation. 
Leadership of a large engineering school consisting of 5 departments (130 staff + 850 UG, 
PGT and PGR students). 
Excellent experience in developing large research and innovation team. 
Excellent management skill based on team building.  

  

Technical skills and competences Excellent experience of teaching and education via project based learning. 
Organising workshops, seminars, national and international conferences, acting as a chair 
in many conferences and providing especial knowledge transfer seminars to the industry.  

  

Computer skills and competences Excellent knowledge of developing, validating sub-models in Computational Fluid Dynamic 
codes. 
Excellent knowledge of virtual dynamic power system simulation models and techno 
economic models. 
Good knowledge of writing programmes in F77 and C+. 
Excellent knowledge of communication software. 

  

  

Administrative Experience 1998-2015: Director of the CFD Centre, University of Leeds, UK 
2002-2003: Head of Energy & Resources Research Institute, School of Process, 
Environmental and Materials Engineering, University of Leeds, UK. 
2003-2011: Head of School of Process, Environmental and Materials Engineering, Faculty 
of Engineering, University of Leeds, UK. 
2011-Date: Chair of Leeds Energy Technology & Innovation Initiative, University of Leeds, 
UK.  
2011-Date: Director of Energy Leeds, University of Leeds, UK. 
2012-Date: Director of Pilot-Scale Advanced Capture Technology National Facilities 
(PACT), UK.  

  

External profile  
& Professional activities  

 

 
 

 An invited member of Research and Development Steering Group – UK CCS Roadmap to 2050, DECC (Department of Energy & 
Climate Change), UK, (2010-date). 

 An invited Member of Management Board of UK Carbon Capture and Storage Centre (UKCCSC), RCUK, UK, (2011-Date). 

 Member of European Energy Research Alliance, EERA (Carbon Capture, CCS Group), technical representative of OXY-CCS group 
in EERA. 

 An invited member of the All Party Parliamentary Renewable Transport Fuels Group. The aim of the group, comprised of 20 
politicians from the major political parties, is to highlight the potential of renewable transport fuels to help reduce carbon 
emissions from the transport sector and increase fuel security (2009-date). 

 Member of the Peer Review Panel for DoD/SERDP Research Projects on Combustion Science to Predict Emissions from Military 
Platforms Burning Alternative Fuels, US Department of Defence, (2010-date). 

 An invited Expert-Member in EU-GCC Clean Energy Network to support the long term strategic EU-GCC energy relationship, 3 
years, October 2010. 

 An invited Expert member and primary panelist for the KAUST (King Abdulah University of Science and Technology) Clean 
Combustion Research to serve in the CCF (Centre Competitive Funds) Panel. 

 UoL-ZJU International Centre for Sustainable Energy Sciences and Technologies: Strategic research alliance with Zhejiang 
University, one of China's leading universities, to focus on some of today's key energy challenges. 

 Member of UK-Canada and UK-South Korea Clean Coal Technology and CCS trade mission (first visit 08/2012). 

 Stakeholder in the “Carbon Sequestration Leadership Forum” which is an international initiative to develop affordable 
technologies for CCS. 

 Legal Member of Global CCS Institute. 

 Member of PIRT Working Groups, Project Integration Challenge, CSLF/Global CCS Institute. 

 Fellow of the Energy Institute, Chartered Engineer and member of the Combustion Institute. 

 Technical consultant to various companies, e.g. Fluent Europe, BP, British Chrome, Peabody, Doosan Babcock, BOC Group 
Technical Centre. 
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 Program Co-Chair and as a session chairman for the 33
rd

 and 34
th

 Symposium (International) on Combustion 
Coal/Heterogeneous combustion, (2010-date). 

 Member of American Society of Mechanical Engineering (MASME). 

 Member of Steering Committee of Combustion Engineering Association. 

 Member of Peer Review College, EPSRC (1997-2011). 

 Invited Peer Reviewer for The Royal Society, (The Royal Society ref: 501001.K501/RET/AH). 

 Member of LIFE-IC Advisory Forum, International Innovation Services Ltd, Sheffield LIFE, Sheffield, UK, (2006-date). 

 Member of Combustion & Fuels Committee, International Gas Turbine Institute, ASME, (2001-date). 

 Member of Coal, Biomass & Alternative Fuels Committee, International Gas Turbine Institute, ASME, (2001-date). 

 Member of International Program Committee on IASTED International Conference on Environmental Management and 
Engineering, 2009, 2010 and 2011. 

 Organiser and Chairperson of the session, ASME International Gas Turbine and Aero-engine Technical Congress, ASME TURBO 
EXPO, 2002, 2003, 2005,2006, 2007 and 2008. 

 

 
Research Grants & Awards  

 

 

  

 Active research grants for 2014 = £9.65M (MP Share) 

 Annual research expenditure in 2009-2014 = £1,018K.  

 Foxwell Memorial Award of 1984 from the Institute of Energy. 

 BCURA Townend Prize from the Institute of Energy. 

 The Sugden Award of the Combustion Institute for the most significant contribution to Combustion Research. 
 

 

 
Publications & Presentations  

 

 446 publications (3 books, 247 Journal publications, 16 chapters, 179 refereed conference proceeding), 5 major reports and 33 
keynote and invited lectures as listed in the publications section. 
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