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APPENDIX A: REAL SCALE EXPERIMENTS DATA OUTPUT 

 
Figure A1: OM10 Data output 

 
Figure A2: Test 3-5 (OM15) Data output 
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Figure A3: (Test 3-1)OM11 Datat Output 

 

Figure A4: WN6 (test 1-5) Output data  
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APPENDIX B: COPYRIGHT MATERIAL  
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APPENDIX C: FRICTIONAL PRESSURE CALCULATION EXAMPLE   

These calculations show an example of single time step applying the dissolved gas model (Only 

liquid in the well) using both Erge and Ozbayoglu correlations [Test 2-1 (OM6)]:  

Properties of mud: K= .03 Pa.sm, 𝜏== 3.09 Pa, m= 1, and MW= 8 ppg 

Test measurements and output: Qm=90 gpm, TD=5822 ft, CPstatic= 300 psi 

1)   Assuming concentric schematic (Erge): 

§   Find frictional pressure loss of concentric (e=0) non rotational(ω=0) case using 

Erge correlation refer to (Erge, et al., 2015) using the above mentioned mud 

properties, note that the Fd=0 

º6
JM

 = 135 Pa/m 

converting to field unites and multiplying by well depth ( 5822 ft)   

FPstatic= 35 psi (annular pressure loss for real scale experiments)  

§   Find frictional pressure loss for 120 RPM rotational case using the same 

correlation:	  º6
JM

= 67 Pa/m,  

converting to field unites and multiplying by well depth ( 5822 ft)    

FP120 RPM= 17 psi (annular pressure loss while applying pipe rotation) 

§   Find the difference in frictional pressure loss between the rotational and non-

rotational case:  ΔFP= -18 psi 
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§   Since the real scale experiment were done on a non-rotational drill pipe in a 

constant bottom hole pressure condition, the change in frictional pressure loss in 

the annulus is going to translate into a change in the casing pressure  

CPRPM= CPstatic- ΔFP= 300psi - (-18) psi= 318 psi 

This example showed a 18 psi increase in the casing pressure with 120 RPM 

rotation.  

2)   Assuming eccentric schematic (Ozbayoglu): 

§   Find frictional pressure loss of eccentric non rotational(ω=0) case using 

Ozbayoglu correlation refer to (Ozbayoglu & Sorgun, 2010) using the above 

mentioned mud properties,  

º6
JM

 = .0032 psi/f 

multiplying by well depth (5822 ft)   

FPstatic= 18.5 psi (annular pressure loss for real scale experiments)  

§   Find frictional pressure loss for 120 RPM rotational case using the same 

correlation:	  º6
JM

= .0034 Pa/m,  

multiplying by well depth (5822 ft)    

FP120 RPM= 19.7 psi (annular pressure loss while applying pipe rotation) 

§   Find the difference in frictional pressure loss between the rotational and non-

rotational case:  ΔFP= +1 psi 

§   Since the real scale experiment were done on a non-rotational drill pipe in a 

constant bottom hole pressure condition, the change in frictional pressure loss in 

the annulus is going to translate into a change in the casing pressure  



101 
 

CPRPM= CPstatic- ΔFP= 300psi - (1) psi= 301 psi 

This example showed a 1 psi decrease in the casing pressure with 120 RPM 

rotation which was presumed as a correlation error.  

Table C.1: Conversion factors used for calculations 

Parameter  SI unit Field unit  

Pressure  Pa 0.000415 psi  

Density  Kg/m3 .00834 ppg 

Dimensions m 3.28 ft 

Q ( flow rate) m3/s 15850 gpm 

Velocity  m/s 3.28 ft/s 

Viscosity  Pa.s 1000 cp 

Shear stress  Pa 2.1 lbf/100ft2 

K(fluid consistency index) Pa. sm 2.1 lbf/100ft2.sm 

Mass Kg  2.2 lb 
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