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Chapter 3 : Unsteady Flow  3-1 to 3-18 Introduction to flow through sharp crested circular orifice under constant head, types of unsteady flow, flow through openings under varying head, fluid compressibility, celerity of elastic pressure wave through fluid medium. Water hammer phenomenon, rise of pressure due to water hammer, surge tanks and its function.  3.1 Introduction ............................................................................... 3-1 3.2 Classification of Orifices ....................................................... 3-1 3.3  Flow Through Sharp Crested Circular Orifice  Under Constant Head ............................................................ 3-1 3.4 Hydraulic Coefficients ........................................................... 3-2 3.5 Unsteady Fluid Flow .............................................................. 3-3 3.5.1 Types of Unsteady Flow ....................................................... 3-3 3.6 Flow Through Openings Under Varying Head .......... 3-3 3.6.1 Time of Emptying a Hemispherical Tank .................... 3-4 3.6.2 Time of Emptying a Cylindrical Tank Through  an Orifice at its Bottom ......................................................... 3-4 3.6.3 Discharge from a Tank with Inflow ................................ 3-5 3.6.4 Time of Flow from One Vessel to Another .................. 3-6 3.7 Speed of Sound for Adiabatic Process ........................... 3-7 3.8 Fluid Compressibility ............................................................ 3-7 3.9 Celerity of Elastic Pressure Wave Through Fluid Medium ........................................................................................ 3-8 3.10 Water Hammer ......................................................................... 3-8 3.10.1 Rise of Pressure due to Water Hammer ....................... 3-9 3.10.2 Gradually Closure of Valve .................................................. 3-9 3.10.3  Sudden Closure of Valve in Elastic Pipe ....................... 3-9 3.10.4 Sudden Closure of Valve in Rigid Pipe ....................... 3-10 3.11 Velocity of Approach .......................................................... 3-10 

3.12 Empirical Formulas for Discharge Over  Rectangular Weirs / Notches .......................................... 3-10 3.13 Surge Tank ................................................................................ 3-11 3.13.1 Functions of Surge Tank .................................................... 3-11 3.14 Solved Examples .................................................................... 3-11 
Unit IV 
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Chapter 6 :  Centrifugal Pumps 6-1 to 6-56 

Component parts, working, types of centrifugal pumps, work done by impeller, head of pump, losses and efficiencies, minimum starting speed, loss of head due to increased or reduced flow, diameters of impeller and pipes, pumps in series and parallel, suction lift, net positive suction head, cavitations in centrifugal pump, introduction to submersible pumps. Performance centrifugal pump : characteristic curves, specific speed, model testing. 6.1 Introduction .............................................................................. 6-1 6.2 Classification of Pumps ....................................................... 6-1 6.2.1 Difference between Centrifugal Pump and Inward Flow Hydraulic Turbine ...................................................... 6-2 6.2.2 Pump Applications ................................................................ 6-2 6.2.3 Advantages of Centrifugal Pumps over  Reciprocating Pumps ........................................................... 6-2 6.3 Components of a Centrifugal Pump (C.F. Pump) .... 6-2 6.3.1 Working of Centrifugal Pump .......................................... 6-4 6.3.2 Comparison between Centrifugal and  Reciprocating Pump ............................................................. 6-4 6.4 Classification of Centrifugal Pumps .............................. 6-5 6.5 Work done by Impeller on Water .................................. 6-9 6.6 Various Heads and Efficiencies of a Centrifugal  Pump ..........................................................................................6-10 6.6.1 Relation between Manometer Head and  Workdone by Impeller on Liquid .................................6-11 6.6.2 Virtual Head, Hvirtual ........................................................6-11 6.6.3 Manometric Head in terms of Suction and Delivery Pressure Measured by Pressure Gauge .....................6-11 6.7 Losses and Efficiencies ......................................................6-11 6.7.1 Losses in Pumps....................................................................6-11 6.7.2 Efficiencies of a Centrifugal Pump ...............................6-12 6.7.3 Specific Speed of Centrifugal Pump, Ns .....................6-13 6.8 Effect of Vane Discharge Angle  on Manometric Efficiency ..................................................................................6-13 
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