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1. Dimensions

a. Show that the following equation is homogeneous: 

	Fr = V/(gY) ½
	[1] = [LT-1] / ([LT-2][L])1/2)
	[1] = [LT-1]/([L2T-2]1/2)
	[1] = [LT-1]/[LT-1] or also [1]
   [LT-1][1] = [LT-1]
         [LT-1] = [LT-1]

b. What are the dimensions of the three constants k1, k2, k3; V= K1 + K2R + K3R2

i. Finding the constants: 

	           [L3] = K1 + [L2][L] +[L][L2]
     [L3]       = K1
[L3]+[L3]
          [L3] = K1
          [L3]
          [1] = K1
	[L3]=K2[L]
[L3]=K2
[L]
[L2] = K2
	[L3] = K3[L]
[L3] = K3
[L2]
[L] = K3



ii. [L3] = [1] + [L2][L] + [L][L2]
        [L3] = [1] + [L3] + [L3]

iii. According to rule #10; in a homogeneous equation all constants must be changed if the equation is to be used in another system of units. 

c. Give the dimensions of X in the following equations and indicate the corresponding type of physical quantity in each case; 

i. X = ϒ Y S
X = [ML-2T-2][L][1]
X = [ML-2+1T-2]
X = [ML-1T-2] = Pressure

ii. X = 2.5 (g R S)1/2 ln(y/y0)
[bookmark: _GoBack]X =([LT-2][L][1])1/2 ln ([L]/[L])
X = ([L+1+1 T-2])1/2 ln ([1])
X = ([L2T-2])1/2
X = [LT-1] = Velocity 

iii. X = [3.48μ2 + 0.707 ρ g(ρs – ρ) r3 ] ½ - 1.87 μ
0.531 ρ r
	X = ([ML-1T-1]2 + [ML-3][LT-2]([ML-3 – ML-3])[L]3)1/2 – [ML-1T-1]
			[ML-3][L]
	X = ([M2L-2T-2] + [ML-3+1T-2][ML-3][L3])1/2 – [ML-1T-1]
			[ML-3+1]
	X = ([M2L-2T-2] + [M1+1L-2-3T-2][L3])1/2 – [ML-1T-1]
			[ML-2]
	X = ([M2L-2T-2] + [M2L-5+3T-2])1/2 – [ML-1T-1]
			[ML-2]

X = ([M2L-2T-2] + [M2L-2T-2])1/2 – [ML-1T-1]
			[ML-2]
X = [ML-1T-1] + [ML-1T-1] – [ML-1T-1]
			[ML-2]
X = [ML-1T-1] 
	       [ML-2]
X = [L-1T-1] 
	       [L-2]
X = [T-1] = [LT-1] = Velocity 
	       [L-1]

2. Units

What would be the diameter of the constant (0.048) in this equation if D50 were in mm rather than in m; n = 0.048 D50 1/6

n = [1] 
D50 = [L] in m

i. Conversion factors:  1m = 1000mm 

ii. Change in units: 

    no = koDo1/6
 nn = knDn1/6
    Do = (Dn1/6)/1000

iii. Substitution: 

n = ko(Dn/1000)1/6 = KnDn1/6
      		0.048(Dn/1000)1/6 = KnDn1/6
0.048(Dn/1000)1/6 *(1/(Dn1/6)) = Kn
         0.048(1/(10001/6)) = Kn
        0.015 = Kn





3. Reservoir Model 

Vi(t) = 2 + 0.8t	Vo (t) = 0.8 h(t)	h(t) – h(t-1) = Vi(t) – Vo(t)

i. Substitution and isolation to find the h(t) and constant;

h(t) – h(t-1) = Vi(t) – Vo(t)
h(t) – h(t-1) = Vi(t) – 0.8h(t)
         1h(t) + 0.8h(t) = Vi(t) + h(t-1)
               h(t)(1+0.8) = Vi(t) + h(t-1)
                             h(t) = Vi(t) + h(t-1)
	     		        1.8

ii. Use and excel sheet to find when the steady state is reached; a steady state is reached at time 11 minutes. 

	Time (min)
	Vi(t) (cm/min)
	h(cm)
	Vo(t) (cm/min)

	0
	
	10
	

	1
	 2.8 
	 7.11 
	 5.7 

	2
	 2.6 
	 5.42 
	 4.3 

	3
	 2.5 
	 4.41 
	 3.5 

	4
	 2.4 
	 3.79 
	 3.0 

	5
	 2.3 
	 3.40 
	 2.7 

	6
	 2.3 
	 3.14 
	 2.5 

	7
	 2.2 
	 2.97 
	 2.4 

	8
	 2.2 
	 2.86 
	 2.3 

	9
	 2.1 
	 2.77 
	 2.2 

	10
	 2.1 
	 2.71 
	 2.2 

	11
	 2.1 
	 2.67 
	 2.1 

	12
	 2.1 
	 2.63 
	 2.1 

	13
	 2.1 
	 2.60 
	 2.1 

	14
	 2.0 
	 2.58 
	 2.1 

	15
	 2.0 
	 2.56 
	 2.1 

	16
	 2.0 
	 2.55 
	 2.0 

	17
	 2.0 
	 2.54 
	 2.0 

	18
	 2.0 
	 2.53 
	 2.0 

	19
	 2.0 
	 2.53 
	 2.0 

	20
	 2.0 
	 2.52 
	 2.0 

	21
	 2.0 
	 2.52 
	 2.0 

	22
	 2.0 
	 2.51 
	 2.0 

	23
	 2.0 
	 2.51 
	 2.0 

	24
	 2.0 
	 2.51 
	 2.0 

	25
	 2.0 
	 2.51 
	 2.0 

	
	
	
	




Gl 65435501

[ ——
ASSIOMMENT 1 IMENSIONS, NI, ANO oD

Moo Spener 30,013



