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Hydrostatic Pressure
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Reynold Transport Theorem
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Chapter 5 - Control Volume Analysis

Conservation of Mass

d

E J P dv + EPOUtAoutvout - EpinAinVin =

Conservation of Momentum

% f VPdV + EvoutpoutAoutvout - E VP inAinVin - E Econenscv
cv

Moment of Momentum

E (I' X V)outpoutAoutvout - E (I’ X V)inpinAinvin = E (I' X F)contents of the

control volume

Torque

Tshaft = _min(irinvﬁin) + ’/hout(iroutvf)out)

Power

Wshaft = _min( = UinVHin) + mout( = Uoutv(-)out)
Work Per Unit Mass

Wehaft — _(iUinVQin) £ (iUoutvf)out)




Energy Equation

2 2
;ut i ;Ut i Zout = £ - 2m oy 8Zin + Wehaft — loss

net in

1% /)
Pout | Zout 4 g =P B hp—
Y 2g y 22 :
WShaft WShaft
hs — Wshaft net ll’l/g f— flet 1mn — net in
e vQ
Chapter 6

Volumetric Rate of Dilatation
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Strain rate
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Incompressible Continuity Equation x-y plane
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Incompressible Continuity Equation r-z plane
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Chapter 7

Reynolds Number
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Chapter 8

Head Loss due to Major Losses
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@ TABLE 1.0 P——
Approximate Physical Properties of Some Common Liguids (SI Units)

Specific Dynamic Kinematic Surface Vapor Bulk
Density, Weight, Viseosity, Viscosity, Tension,” Pressure, Modulus,”
Temperature p Sy fia v o Pu E,
Liquid Q) (kg/m%) {kN/mr™) (N - s/m?) {m?/s) (N/m) [N/m? (abs)] (N/m%)

Carbon tetrachloride 20 1,590 15.6 G.58E — 4 6O3E-7 260E -2 I3 E+4 1.31E+ &
Ethyl alcohol 20 789 7.74 1LI9E -3 1S5IE~ 6. 228E -2 59 E+3 1.06E + 9
Gasoline® 15.6 680 6.67 31 E—-4 46 E—-7 22 E—-2 55 E+4 i3 E+ 9
Glycerin 20 1,260 124 1.50E + 0 LLI9E—-3 633E -2 14 E-2 452E + 9
Mercury 20 13,600 133 1.57TE—-13 1LI5E—7 466E ~ ] 16 E— 1| 285E + 10
SAE 30 oil” 15.6 612 8.95 38 E—- | 42 E—4 6 E—2 — 1.5 E+9
Seawater 15.6 1,030 10.1 1.20E - 3 1.L1ITE — & TI4E -2 1.77E+ 3 2Z3E+ 9
Water 15.6 299 9.80 1LIZE—-3 1LIZE—-6 734E -2 1.77E+3 213E+ 9
e rantaet swith e

B TABLE 1.7 .

Approximate Physical Properties of Some Common Gases at Standard Atmospheric Pressure (ST Units)

. Specific Dynamic Kinematic Gas
Density, Weight, Viscosity, Viscosity, Constant,” Specific
Temperature p' oy m v R Heat Ratio,"
Gas Q) (kg/m") (N/m) (N - s/m") (m’/s) (J/kg - K) k

Alr (standard) 15 1.23E+ 0 1.20E + 1 179E~5 146E — 5 2.869E + 2 1.40

Curbon dioxide 20 183E+0 1.80E + 1 147E-3 BO3IE—6 1.B89E + 2 1.30

Helium 20 1.66E — 1 1.63E+0 194E -5 1ISE—4 2.077E + 3 1.66

Hydrogen 20 B3RE-12 8.22E ~ 1 8B4E -6 1.05E — 4 4.124E + 3 1.41

Methane (natural gas) 20 6.67E ~ 1 654E+0 1.LIDE — 5 165E—5 5.183E + 2 1.31

Nitrogen 20 1L16E+0 LLI4E + 1 1.76E— 35 1.52E~ 5 2968 E + 2 1.40

Oxygen 20 1.33E + { L30E + 1 1M4E -5 153E—5 2.598E + 2 1.40

“Walues of the gos conswnt ase independent of temperature,
"Values of the specific hent ratio depend only slightly on tempernture.
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