
Appendix A: Short (Simplified) Flow Chart of the Developed Model 
 

 
 

 
 

 
 
 

 
 
 

  
 

 

 
 

  
   

 
 
 

  
 
 

 seY oN 
  

 
 

 
 
 
 
 
 
 
 
 
 
 

Start 

 

Input Data 
Qg, QL, SGg, ρL, μL, P0, T0, 

Pinj, Tinj, GG, Pc, Tc, 
IDstring, Dn, DSG, DS, θ & 

TD. 
 

Z(inj), Γinj, Pr(inj), Tr(inj)  ρf(inj), Γ0 & ρf0, Z0 
 

Depth = 0, Select ΔZ & GC =1  
 

 Z, Γ, ρf, n, k Uf, μf, NRef, ff, ΔPfric & ΔPhyd 
 
 

Print depth & all other parameters 

Depth = Depth + ΔZ 

  Guess ΔPb(guess) 
ΔPb(guess) 

TFA, �̅�𝑏, Γb, ρf, Un, Mwtf, �̇�𝑔 , �̇�𝐿 ,  �̇�𝑓 , Ab, Bb, Eb & 

ΔPb 

Input: ϕ, Satw, Sato, Satg, Dhole, 
ODstring, ρw, ρo, Mwg(inf), ρsolids, 

ROP, Dsolids, AG,  PIw, PIo, Pres, PIg, 
DA, b11, b12……b66, C1…..C6 

 

Qg(max), Qo(max), Qw(max) , Qg, Qo, Qw, Qcuttings, Qann, 
Qf(ann), Cc(approx), ρann(ass) 

Depth = TD, GC =1, & ΔZ = ΔZoriginal 

Qinflux(o), Qinflux(w), mw, mo, msolids, Qinj(g, corr), 
Qg(corr), Qinflux(g), Mwt(ann), Tc(ann) & Pc(ann), Tr(ann), 

Pr(ann) & �̅� 
 
 
 
 

ρf(ann), Qtot(ann), Γ, Cc, ρg(ann), mg, mcuttings, ρcuttings, 
ρmixture, Uann(gross), μf(ann), Usett, Rep(sett), CD, Uterm, 

Rep(hin), Uh, Uann, Reann, ff & τ 
 

K1, K2, K3, K4, K5, K6 & ΔPann 
 
 
 
 
 

(FB + FD cos(θ) + FL sin(θ) & FG 

55 % ≤ Γ ≤ 98 % 
& 

(FB + FD cos(θ) + 
FL sin(θ) ≥ FG 

 

Yes 

Stop the program 

The guessed injection 
pressure, rates 

and/or foam 
rheology must be 

manipulated in order 
to satisfy the 

conditions 

 

The calculations are 
OK and the guesses of 
the injection pressure 
and rates are correct 

Yes 


