
 
 
D1 Stack height calculations for Utopia Furniture boiler  
 
 
The calculations shown on the following pages adhere to the procedures described in HMIP document 
Technical Guidance Note (Dispersion) D1.  The calculations are often referred to as “D1 Calculations”.  The 
flow chart on page 6 of this document shows the order in which calculations are performed. 
 
The calculations obtain a value for the minimum stack height required for effective dispersion of pollutants, 
taking into account the concentrations of pollutants, and discharge velocities. 
 
 
 
1.   Identify the pollutants (Section 4.2) 
 
For this exercise we will carry out the calculations for particulates and carbon monoxide. These 
are the main emissions from this process. 
 
 
2.  Determine the guideline concentrations Gd  for each pollutant (Section  4.3) 
 
These are listed in Table 1 
 

Guideline concentration for particulates is 0.3 mg/m3  
Guideline concentration for carbon monoxide is 57 mg/m3  

 
 
3.  Determine the background concentrations Bc  for each pollutant (Section 4.4) 
 
These are listed in Table 2, according to the type of district (urban, rural etc) 
 
Taking Utopia Furniture to be located in an “Highly developed large urban area”, this gives a 
background concentration for particulates of 0.2 mg/m3. 
 
There is no listing for carbon monoxide; listings for all other substances are below 1.0 mg/m3 and 
we will use this value for the calculations. 
 
 
4.  Calculate the pollution index for each pollutant (Section 4) 
 
Pollution Index Pi  =        D     x    1000 
          Gd   -   Bc 
 
Where  D is discharge rate of pollutant in grams per second 
 Gd is guideline concentration of pollutant in mg/m3  
 Bc is background concentration of pollutant in mg/m3   
 
The discharge rates of the pollutants, obtained from the results of the emissions monitoring 
exercise on 16th March 2020 (using the highest result of the three samples taken for each 
pollutant) is:- 
 
 Emissions discharge rate D (particulates) = 0.023 grams per second 
 Emissions discharge rate D (carbon monoxide) = 0.035 grams per second  
 
 



Using the equation above, and the values for Gd and Bc obtained previously, the following values 
for the pollution index is obtained:- 
 
 
 Pollution index  =             0.023      x  1000   =   230       (particulates) 
               0.3  -  0.2    
 
  
 Pollution index  =             0.035      x  1000   =   0.62       (carbon monoxide) 
                 57  -  1 
 
This shows that the contribution to pollution from the carbon monoxide is insignificant compared 
with the contribution from the particulates.  Therefore we will use the value of 230 as the overall 
pollution index. 
 
 
 
5.  Calculated uncorrected discharge height due to buoyancy, Ub (Section 5.2) 
 
Pollutants from hot emissions will be dispersed by the “heat rising” effect.  This part of the 
calculation allows for this effect.  
 
The measured discharge rate was 0.51 m3/sec. 
The measured discharge temperature was 83 0C  =  83 + 273 = 356 0K 
 
Using Equation 3, the Heat Release value Q is 0.036 MW 
 
Using this value in Fig 2 gives an uncorrected discharge height due to buoyancy, Ub of 
approximately 2.0 metres 
 
 
 
6.  Calculated uncorrected discharge height due to momentum, Um (Section 5.3) 
 
Pollutants are also dispersed due to the momentum of the air emitted at velocity.  This part of the 
calculation allows for this effect. 
 
From Equation 11, the momentum, M, of the emissions is:- 
 
 M =  283   x   0.51   x   4.1   =  1.67 
         356 
 
(The minimum permissible value of M for the purpose of the calculation of Um is 1.0).   
 
Using the calculated value of 1.67 in equation 15 gives a value for Um of:- 
 
 log Um = -3.66 + ((5.76 x 2.36) + 3.95)0.5 
 
 log Um = -3.4 + 4.2 = 0.4  
 
 Um = 2.2 metres 
 
 (The lowest permitted value for Um is 1 metre) 
 
  



 
 
7.  Calculation of final discharge height (Section 5.4) 
 
This section takes into account all the items previously calculated, and the height and width of all 
buildings in the surrounding area. 
 
For buildings which are wider than they are high, which is the case in this instance, the final 
discharge height is obtained by reference to Figure 7, or from equations 17 and 18 
 
The following values are used:- 
 
 A = Um/Ub  =  2.2/2.0  =  1.1 
 U = the lesser of Um or Ub =  2.0 
 H = Maximum height of surrounding buildings = 11 metres 
 B = Building width = 120 metres 
 K = Lesser of building height and width = 11 metres 
 Tm = Height of disturbed flow over building = H + 1.5 K = 30 metres 
 C = Final corrected discharge stack height 
 
Equation 17 is the relevant calculation in this case, and this gives a stack height of 12.5 metres 
 
Paragraph 5.4.7 requires that the stack height is rounded up to the nearest whole metre. 
 
Therefore the calculation shows a corrected discharge stack height of 13 metres 
 
 
 
8.  Conclusions 
 
Following the procedures set down in document D1, we have calculated a minimum discharge 
height of 13 metres.  This was arrived at by following the required procedure of rounding up the 
calculated height of 12.5 metres 
 
Currently, the discharge height is approximately 12.7 metres. 
 
The final calculation starts with the maximum height of the surrounding buildings, and then adds 
on a calculation dependant on all the other factors already calculated.  In this case, the building 
height is 11 metres, and the additional calculated value is 1.5 metres.  Therefore it can be seen 
that the major factor in the required stack height is the height of the surrounding buildings.  Minor 
changes to the other variables such as the emission concentrations, temperature and velocities 
will have little or no effect on the required stack height. 
 
Note that the method used in document D1 is not intended to be a precise mathematical definition 
(paragraph 2.9), and this is seen in the requirement to round up the calculated value to the 
nearest whole metre.  If we also round up the (approximate) measured height of the stack of 12.7 
metres then the actual stack height (to the nearest whole metre) complies with the minimum stack 
height as calculated using the D1 document. 


