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Appendix A

Grid Independence of Computed Mean Quantities from CARPT
Three different grids were examined in this study. The details of the grids are given below in Table A-1.

Table A-1. Details of the Grids Examined in this Study

	Grid Parameters
	Grid I (GI)
	Grid II (GII)
	Grid III (GIII)

	NI
	36
	72
	72

	NJ
	10
	40
	20

	NK
	20
	80
	40

	r (cm)
	1.0
	0.25
	0.5

	z (cm)
	1.0
	0.25
	0.5

	 (degrees)
	10O
	5O
	5O


In Table A-1, NI is the number of compartments in the angular direction, NJ is the number of compartments in the radial direction and NK is the number of compartments in the axial direction. For each grid compartment the radial and the axial variation of the radial velocity, the tangential velocity and the axial velocity were examined. The radial variation was examined at three different axial planes (Z1=D/5, Z2=D/3 and Z3=D/2, where D is the tank diameter). The first and the third axial planes correspond to the axial locations of the eye of the lower and the upper recirculation loops, respectively (Rammohan et al., 2001). The second axial plane corresponds to the impeller midplane. Similarly, the axial variation was examined at three different radial locations (r1=D/6, r2=D/3 and r3=2D/5). The first radial location lies at the impeller tip and the third radial 

location corresponds to the radial co-ordinate of the eye of the two recirculation loops. The results are shown below in Figures A-1 to A-3. The results with finer grids GII and GIII seem to converge while the coarsest grid results are somewhat different.

Figure A-1(a). Radial Profile of Radial Velocity at Z1 = D/5
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Figure A-1(b). Radial Profile of Radial Velocity at Z2 = D/3
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Figure A-1(c). Radial Profile of Radial Velocity at Z3 = D/2
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Figure A-1(d). Axial Profile of Radial Velocity at r1 = D/6
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Figure A-1(e). Axial Profile of Radial Velocity at r2 = D/3
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Figure A-1(f). Axial Profile of Radial Velocity at r3 = 2D/5
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Figure A-2(a). Radial Profile of Axial Velocity at Z1= D/5
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Figure A-2(b). Radial Profile of Axial Velocity at Z2 = D/3
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Figure A-2(c). Radial Profile of Radial Velocity at Z3 = D/2

[image: image10.wmf] 

 


[image: image11.wmf] 

 

Figure A-2(d). Axial Profile of Axial Velocity at r1 = D/6
Figure A-2(e). Axial Profile of Axial Velocity at r2 = D/3
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Figure A-2(f). Axial Profile of Axial Velocity at r3 = 2D/5
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Figure A-3(a). Radial Profile of Tangential Velocity at Z1 = D/5

[image: image14.wmf]Figure 8: Radial Profile of Radial Velocity at Z
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Figure A-3(b). Radial Profile of Tangential Velocity at Z2 = D/3

[image: image15.wmf]Figure 9: Radial Profile of Radial Velocity at Z
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Figure A-3(c). Radial Profile of Tangential Velocity at Z3 = D/2

[image: image16.emf]Figure 10: Axial Profile of Radial Velocity at r
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Figure A-3(d). Axial Profile of Tangential Velocity at r1 = D/6
[image: image17.wmf]Figure 11: Axial Profile of Radial Velocity at r
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Figure A-3(e). Axial Profile of Tangential Velocity at r2 = D/3

[image: image18.wmf]Figure 12: Axial Profile of Radial Velocity at r
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Figure A-3(f). Axial Profile of Tangential Velocity at r3 = 2D/5

Due to current limited duration of CARPT runs there are inadequate statistics when one uses very fine grids (i.e. insufficient number of particle visits) and, therefore, at present we cannot tell whether current CARPT results are completely grid independent. However, the results presented so far are encouraging since for a number of variables the finer grids II and III produced results that are very close. Therefore we use grid III for interpretation of all the data in Chapter 4.
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[image: image19.emf]Figure 23: Axial Profile of Tangential Velocity at 
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[image: image20.emf]Figure 24: Axial Profile of Tangential Velocity at 

r
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[image: image21.emf]Figure 22: Axial Profile of Tangential Velocity at 

r
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[image: image22.emf]Figure 21: Radial Profile of Tangential Velocity at 

Z
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[image: image23.emf]Figure 20: Radial Profile of Tangential Velocity at 

Z
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[image: image24.emf]Figure 19: Radial Profile ofTangential Velocity at 

Z

1

=D/5

0

0.02

0.04

0.06

0.08

0.1

-0.4 -0.2 0 0.2 0.4 0.6 0.8 1

Radial Co-ordinate (r-R

I

)/(R-R

I

)

Tangential Velocity 

V

Vt(Z1=D/6, GI)

Vt(Z1=D/6, GII)

Vt(Z1=D/6, GIII)

[image: image25.emf]Figure 18: Axial Profile of Axial Velocity at r
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[image: image26.emf]Figure 17: Axial Profile of Axial Velocity at r
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[image: image27.emf]Figure 16: Axial Profile of Axial Velocity at r

1

=D/6

-0.2

-0.15

-0.1

-0.05

0

0.05

0.1

0.15

0.2

0 0.2 0.4 0.6 0.8 1

Axial Co-ordinate z/T

Axial Velocity Vz

Vz(r1=D/6, GI)

Vz(r1=D/6, GI)

Vz(r1=D/6, GIII)

[image: image28.emf]Figure 15: Radial Profile of Axial Velocity at Z
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[image: image29.emf]Figure 14: Radial Profile of Axial Velocity at Z
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[image: image30.emf]Figure 13: Radial Profile of Axial Velocity at Z
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