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Table 2-2(d). Location of Eye of Circulation Loops

	Researcher
	Lower loop (r/T)
	Lower loop (z/T)
	Upper loop (r/T)
	Upper loop (z/T)
	Clearance (Hc/T)

	Yianneskis and Whitelaw (1987)
	0.3
	.2
	0.3
	.48
	.33

	Costes and Couderc (1988)
	.4
	.25
	.4
	.75
	.5

	Schaefer et al. (1997)
	.4
	.2
	.4
	.5
	.33

	Kemoun et al. (1998)
	.4
	.2
	.4
	.5
	.33


Table 2-2(e). Independence of Dimensionless Mean Velocities and Turbulent Kinetic Energy with Scale and Re

	Researcher
	T(mm)*
	D/T**
	H/T+
	Hc/T++
	Re Range

	Cutter (1966)
	290
	1/3
	1
	1/3
	34600-120000

	Van der Molen and Van Maanen (1978)
	120, 290 & 900
	1/3
	1
	1./2
	8000, 26000 & 120000

	Ranade and Joshi (1990)
	300 & 500
	1/3
	1
	1./2
	37000-130000

	Dyster et al. (1993)
	150
	1/3
	1
	1./2
	2300-37000

	Rutherford et al. (1996)
	100 & 294
	1/3 & 2/5
	1
	1/3
	40000 & 44500

	Schaefer et al. (1997)
	150
	1/3
	1
	1/3
	800, 1200 & 2000


‘*’-T=Tank Diameter, ‘**’- D=Impeller diameter, ‘+’- H=Height of fluid in tank, ‘++’- Hc =Height of Impeller from tank bottom.

Table 2-2(f). Extent of Periodicity

	Researcher
	Radial Extent r*=r/D
	Axial Extent z*=z/D/5

	Van der Molen and Van Maanen (1978)
	2.0
	+(-)1.0

	Yianneskis et al. (1987)
	1.75
	+(-)1.0

	Lee and Yianneskis (1994)
	2.0
	+(-)1.5

	Stoots and Calabrese (1995)
	1.7
	+(-)2.1


D/5= W= Impeller width.

Table 2-2(g). Trailing Vortex Characterization

	Researcher
	Axial Location (z/D)
	Radial Location
	Radius (mm)
	Angular Spread

	Yianneskis et al. (1987)
	1.0
	0.47D (=10o), 0.55D (=20o) and 0.6D ( =30o)
	30+4.93() 1/2
	20o

	Yianneskis and Whitelaw (1993)
	1.0
	Locus of vortex axis is between Yianneskis et al. (1987) and Van’t Reit et al. (1975)
	_____
	20o

	Stoots and Calabrese (1995)
	1.0
	0.51D( =0-20o)
	_____
	20o


Table 2-2(h). Radial Pumping Number (Fl=Ql/ND3)

	Researcher
	Control Volume Z*=2z/W
	Flmax
	Type of Data

	Yianneskis and Whitelaw (1987)
	-1<z*<1
	0.785
	360o (e.a.)

	Costes and Couderc (1988)
	-1<z*<1
	0.73
	360o(e.a.)

	Wu and Patterson (1989)
	Z at which Vr=0
	0.83
	360o(e.a.)

	Ranade and Joshi (1990)
	-1<z*<1
	0.75
	360o (e.a.)

	Dyster et al. (1993)
	-1<z*<1
	0.78
	360o (e.a.)

	Stoots and Calabrese (1995)
	-1<z*<1

-2.6<z*<2.6
	0.65

0.75
	60o (p.a.)

360o (p.a.)

	Rutherford et al. (1996)
	Z at which Vr=0
	.80

.64
	360o (e.a.)

60o(p.a.)

	Kemoun (1991)
	-1<z*<1
	.69
	360o(e.a.)


     e.a.-ensemble averaged, p.a.-phase averaged

Table 2-2(i). Maximum Mean Velocities and Turbulent Kinetic Energy

	Researcher
	r/T
	Vrmax/Vtip
	Vmax/Vtip
	Vr`/Vtip
	V`/Vtip
	Vz`/Vtip
	KE/Vtip2

	Yianneskis and Whitelaw (1987)
	_____
	.70
	0.84
	_____
	_____
	_____
	.17

0.06+

	Wu and Patterson (1989)
	.185
	.75
	0.70
	0.33

0.20+
	0.33

0.20+
	0.33

0.20+
	0.16

0.06+

	Ranade and Joshi (1990)
	.17
	.69
	_____
	_____
	_____
	_____
	_____

	Dyster et al. (1993)
	.17
	.73
	_____
	.454
	_____
	____
	_____

	Stoots and Calabrese (1995)
	.17
	.87
	1.43 (r*=.15)
	_____
	_____
	_____
	______

	Zhou and Kresta (1996)
	0.26
	.71
	.61
	.41
	.32
	.30
	.18

	Schaefer et al. (1997)
	.17
	.85
	____
	____
	_____
	_____
	0.08+


 ‘+’ - Angle Resolved Measurements, ‘*’ – t= blade or disc thickness.

Table 2-2(j). Data Acquisition Rates and Accuracy of Measurement

	Researcher
	Sampling Frequency (Hz)
	Sampling Time (s)
	Type of Data
	Accuracy of Mean Velocity
	Accuracy of Turbulent Kinetic Energy

	Cutter (1966)
	600
	.07
	S.P.(e.a.)
	+(-)20%
	____

	Van der Molen and Van Maanen (1978)
	_____
	200
	LDA(e.a.)
	____
	____

	Yianneskis et al. (1987)
	1000
	300-600
	LDA(e.a. & a.r.)
	2-3%
	5-10%

	Wu and Patterson (1989)
	7000
	1.5
	LDA (e.a.)
	4%
	15%

	Ranade and Joshi (1990)
	500
	20
	LDA (e.a.)
	+(-)1%
	+(-)2%

	Lee and Yianneskis (1994)
	3000
	0.1
	LDA (e.a. & a.r.)
	2-3%
	5-10%

	Rutherford et al. (1996)
	____
	____
	LDA (e.a. & a.r.)
	2-3%
	5-10%

	Zhou and Kresta (1996)
	1200
	5
	LDA(e.a.)
	____
	____

	Kemoun (1991)
	2048
	30
	LDA(e.a.)
	____
	____


e.a.-360o ensemble averaged, a.r.-angle resolved. 
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