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Energy: F L

power = Time T

Force _ i
Area  [2

pressure —

Radians

Angular V. = Time

FEhnergy. = Force X distance

Ha
(a) =9
(b) &=

(c) Zt& =

(d) oA
(e) &9
QUE

Moment = Force X distance

Momentum = Mass X Velocity

Force
Area

Shear Stress =

< ngth Change

Strain =
rain = ngth

Angular Momentum
= Momentum X Distance




Chapter 02

t||_.|§ =3
2.1 (&)

22 @

23 (&)

24 p = T7.8kg/m?]

25 W =4.9[N]

26 p=0.51[kg/m?]

27 v = 5 % 107 [m*/kg]
2.8 A

29 @

2.10 &)

2.1 (&)

2.12 @)

2.13 @)

2.14 @

2.15 u=2.2752 [Pa-s]

2.16 v = 0.15"[cm?/s] = 0.15 [Stokes]
217 S=0.15

218 7=3.6 10 *[N/m?]
2.19 7= 73.5 [Pa]

2.20 F =450 [N]




?_15 Ck
2.21 7= 5372 [Pa]
222 v =15.26x 10" '[Stokes]
223 y = 0.586h
2 33

2.24 % _ 2‘(‘%_%
2.25 p=1[N-s/m?]
2.26 (;—Z o 04als '] oF 2—1; o 0.8a[s ']
2.27 T= pugk
2.28 = - %-Z—ﬁ

2nu
229 | ;=20
2.30 = —4 [Pa]
231 F=174.517[N]
2.32 L = 0.66 [m]
233 p=8.08 <10 *[Pa-s]
2.34 P =24[W]
2.35 (@)
2.36 @)
237 | Ap= 87“
2.38 Ap= %
239 d=0.05[cm]
240 p = 37.5 [Pa]




2.41 Ap = 1.89 [kPa]

2.42 Ap = 1.46 [kPa]

2.43 = W;SQ

2.44 hy:hy:ihy=6:3:2
245 (@)

2.46 @)

247 @

248 ¢ = 1400 [m/s]

249 K =10"[Pa]

2.50 Ap = 2.086 X 10" [Pa]
2.51 20.4 x 10° [Pa]

2.52 AY = 0.69404 [m?]
2.53 Ap=2x10"[N/m?]
2.54 K=kP=1.4x10[Pa]




Chapter 03

tll_-|§ = ]
3.1 @)

3.2 @

33 Paps = 91.97 [kPa,,, ]

3.4 S, = 0.818

35 p = 1,009.4 [kPa]

3.6 124.52 [kPa,,, ]

3.7 py = 213.64 [kPa]

3.8 py = 213.64 [kPa]

3.9 F=15.4[kN]

3.10 119.168 [kPa]

3.1 palpp=1/3

3.12 Py = Py = — byt vsh vyl
3.13 p1— 02 = (Vg = Vo)1 — 9
3.14 Poir = 3,136 [Pa]

3.15 p,4 = 76,048 [Pa]

3.16 py—pp = 41,454 [Pa]
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|i|_-|§ = ]
4.1 @)
4.2 @)
43 @
44 h/2
45 y' = 0.463 [m]
4.6 F, = 55,860 [V]
4.7 y = y+ %
48 Fy= fyb(l + %)
4.9 @)
4.10 @
4.11 @)
4.12 @)
413 S=1.2
4.14 Vg ny =9.84 (%]
4.15 @)
4.16 = tanl(&)
g
417 a, = 2.5 [m/s?]
4.18 A7dar p7do] =¥l TSttt
419 Ap=1075.4 [Pal




Chapter 05

Hs ct
5.1 dy = 0.283 [m]
5.2 OPrank _ —1.935[M]
ot S
53 h=0.919 [m]
54 Q3=5[m3/s]
5.5 V,=4[m/s]
5.6 Qruier = 150 [¢/s]
5.7 Qcp = Uogé
5.8 Py — Py = 84,800 [Pa]
59 (@) U, =10.0[m/s], (b) umax =15.0[m/s], (c) Ap=15,000[Pa]
5.10 F, =20,370 [N], F, =— 8,660 [N], F=22,134[N]
5.1 F=R, =37.1[kN]
5.12 F=234.67 [ V]

513 | F=4p1P4 4819 @& O Werh

5.14 F=5,339(V]

515 | R, =938.23 [V (AW vt R, = 251.4 V)

5.16 P=13.3[kW]

5.17 F=109[N]

t=1s — V;,=5.13[m/s] — =z, = 1.94[m]
5.18

t=2s — Vy, =3.18[m/s] > x,, = 3.47[m]
5.19 WTurbine = 8.82 [MVV]
5.20 H = 88.0[m]




WS Gl
5.21 P = 190 [k W]
5.22 P=65.2 kW]
5.23 &
5.24 Q)
5.25 V=9.4[m/s]
5.26 Q=0.0132[m?/s]
5.27 V, = %

P
5.28 Vy= 290z, —2)
5.29 Vy =9.74 [m/s]
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Chapter 06

Hs =
6.1 @
6.2 @
6.3 (@) »—HHO 271 /-5, (b) HlLEES 75
6.4 Q=130[m?/s], My,, =80i +75j
(@) V) oy n. o =48i+10;+0k, () @, =LY
6.5 o vooot
(c) @, =30ayi +154°) +0k
- - 2,187 - 243
6.6 ap(2,3,4) = 7294 + 1) +Tk
— U*> 25 T
7 _ _L)_:_( __)
6 Y7 BV A
6.8 zy=C
dy _ 1
6.9 o E
6.10 (a) ® =4.52+475.99, (b) t=2s2 A ZE (145,12)
' (c) t=4s2 A A& (—4.6)
6.1 d=E7s. s
6.12 w, = 3y
6.13 z/}:—2x2+y2
6.14 Y Ed 750l Hf-so] LA
_ 3y Voly op __ 3p
6.15 (@) u= 4V”(h2 L+ | (b) o ot Vo
6.16 9P _ const.
oy
6.17 )
6.18 V=1.4[m/s]
6.19 Q= 0.64 [m*/min]
6.20 Ah=0.33[m]

_’I’I_



Chapter 07

HS ct
7.1 @
I
7.2 n=9
5 1
73 1, z I, Re ' 2 f( 1)
I
7.4 . T3
I,  pwe
_d _ K _ o
o e e yn T
_a _n _ o
e h=o = vp T v
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Chapter 08

tll_-|§ C}
8.1 V, =5[m/s]

8.2 V,, =1.41 [m/s]

8.3 Vv, =8.94[km/h]

84 V,, =18 [km/h]

8.5 v, =4.02[m/s]

8.6 V,, =16.78 [km/h]

8.7 Fy, =867 10° [V] = 867 [kV]

8.8 v,, =4.11x10% [m?/s]

8.9 V,, =3.81[m/s]

8.10 V,, =15 [km/h]

8.11 Q="78.54 [¢/s]

8.12 V,, =83.3 [m/s]

8.13 V,, =15.72 [m/s]

8.14 V,, =125 [m/s]

8.15 Vv, =2.7 [m/s]

8.16 V,, =16 [m/s]

8.17 Fy =333 (V]

8.18 (@) pn =2:026[MPa],  (b) Fp =375[N]
8.19 (a) V,/V,=0.331, (b) F,=213[N]
8.20 (a) Cp, =0.097, (b) Fp = 331.2[N]
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8.21 N, = 25 [rpm)]
8.22 (a) P,/P,=0225_ (b) h, =3.04[m],  (c) @, = 0.0171[m?/s]
8.23 v, =1.15x10" % [m?/s]
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Chapter 09

HS =
9.1 (a) L., =17.25[m| ~ (b) L, =3.125~ 5.0 [m]
9.2 (a) Re =0.682, (b)r =1,445.8 [Pal, () P=0.28[1]
9.3 (a) 7, =—3.0[Pa]l , (b) Q=5.714x10"° [m*/s]
94 Ty = 86.25 [Pa]
9.5 Q=2.17x10%[m*/s] =1.302x 10" * [¢pm]
9.6 Q@ =1:625
(a) oo wjo] S5 BAL ¢ by = 28.06 [m]
(b) Bl &7t 7B} 15(m| BTt =8 Tjo] LT &A1 ¢ k= 43.06 [m]
9.7 () vl &77F JFHL}E 15 [m] Bt W g o] S5 &A1 k= 13.06 [m]
(d) sie] . &1 2% t7|9d ©f 15 [m]E0 FE o] &% &4

hy =z, — 2z, = 28.06 [m]

9.8 Q=1.162x10°[m?/s]
2.9 D, = 0.3[m]

9.10 R, = 0.5 [m]

9.1 R, =h/6

9.12 h, = 0.0735L

9.13 py = 10.05 [MPal)

9.14 Ap =296.23 [kPa)

9.15 Ap = 286.39 [kPa)

9.16 hy, = 7,400 [Pa]

9.17 Ap=60[kPal

9.18 Q =0.0044 [m?/s] = 4.4 [¢/s]
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9.19 f=0.064

9.20 f=0.063

9.21 f=0.0512

9.22 h = 2.244 [m]

9.23 0=3.33[m]

9.24 d=38[cm]

9.25 P=94.25 kW]

9.26 h=0.1[m]

9.27 L, =4[m]

9.28 h=24.96 [m]

9.29 H= (f£+ 0.5+ 1)L2
D 29

9.30 V, =25.5[m/s]

9.31 L, =2.27[kW]

9.32 L, =88.36[k W]

9.33 h; =13 [m]

9.34 p =— 31,548 [Pa

9.35 p; = 1.524 [MPal]

9.36 V =4.21[m/s]

9.37 0y =160 [m]

9.38 V, =0.2556 [m/s], Q=0.0045[m?/s]

9.39 V= \/ﬁ
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Chapter 10

HS =13

10.1 V=2U

10.2 6=30"

10.3 F,,=0.192 [N]

10.4 V="53.45[m/s]

10.5 Fp=0.16 [V]

10.6 (a) =, =0.21[m] (b) =, = 0.149[m]
10.7 Re = 20,468

10.8 5=16.32[mm]

10.9 §=10.989 [mm]

10.10 r=40cm

10.11 (a) U, =25[m/s], (b) p, —p, = 0.94 [Pa]

= 6.711 [mm], 7, ~ =0.055[Pd]

Laminar

(a)

10.13
26.13 [mm], T, = 0.25 [Pa]

W Furhulent
Turbulent

i
(b) <

(@) Oy, = 1525 mml, 8, = 2.075 [mm]
10.14 (b) p1 —p, = 3.21[Pa]
(¢) Az=0.231[m]

10.15 Fp =852x10 °[N]

10.16 Fp=1.353[N3} P=13.5[kW]

10.17 P=120[W]

10.18 V =35.86 [m/s]
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H et

10.19 M=21.6 [N-m]

10.20 Fp = 2.69 [kN]

10.21 V="1.253[m/s]

10.22 P=23[kW]

10.23 F, = 44.165 [kN]

10.24 P=1171.52 [k W]

10.25 Fp=12.57[N]

10.26 Fp,=4.26x10"%[N]

10.27 Fp=10[kN]

10.28 F,, =0.377[N]

t0ge | EEAVL 10lkm/nlS] SulEol 2w 24lkm/nlo £EE FAGFLA F2o
A=A =t

10.30 (@) Fp=2,595[N], (b) h=6.82[m]

10.31 P= 78375k W]
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Chapter 11

Hs =1
T
11.1 ds = 143.62 [J/kg-K], dh=—803.2 [k.J/kg]
s
11.2 @
113 M=3
114 @
11.5 V' =1,958 [m/s]
11.6 (a) V=492.52[m/s], (b) At =0.398[s]
11.7 M=0.64
11.8 V =244.44 [m/s], ¢=301.34 [m/s], V/c=0.81
119 ¢, = 1.5¢,
11.10 M, =0.457, M,=1.13
11.11 AT =124.44 [C]
11.12 T,— T, =—1.38[C]
11.13 V, =247 [m/s]
11.14 T = 08337,
11.15 V' =9251.7[m/s], T =260[K], p =24.64[MPay,,]
11.16 £=0.6~0.7
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(a) I/(fompressible =194.74 [m/s]

11.17 (D) Vincompressine = 205.5 [m/s]
() AV=10.76 [m/s]
11.18 @)
11.19 @
11.20 @
11.21 @
11.22 @
11.23 M yopeq = 0-325 [kg/ s]
11.24 (@) 4=38.6[cm?], (D) m ypq = 17.646 [kg/s]
11.25 @)
11.26 @)
11.27 @
11.28 @)
11.29 O
11.30 @
11.31 po =842[kPal, Ty =138.3[C], ¢, =406.5[m/s], V,=241.9[m/s]

_20_




Chapter 12

Iil_-|§ =3
121 @
12.2 Fr<1
12.3 Fr>1
124 y=1.975[m]
125 (@) Fry—ims=0369,  (b) Fry_ .y, =1.475
126 @
12.7 @
12.8 E=1.46 [m]
129 y<y.

L
1210 yc=(ﬁ)3» V.= 9y,

g

12.11 E=2.2[m]
12.12 y, =6 [m]
12.13 V,="17.67[m/s]
12.14 (@) V,=767[m/s|], (b) y=0445[m],  (c)V=2.09[m/s]

12.15 Q=0.089 [m?/s]

12.16 Yo = 0.37 [m]

12.17 Y, = 0.395 [m]

12.18 )

12.19 y, = 4.45[m|} H, = 9.33 [m]

12.20 Yy = 1.587[m]
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Hs =1
12.21 yo = 1.587[m]

12.22 y=0.815 [m]

12.23 &)

12.24 y= %

12.25 P = 2.481 [m]
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Chapter 13

HS ch
13.1 H,, =135.3[m], P=994.5 [k W]
132 H,=117.4 [m], w2:45.77[m/s], Vy = 49.4[m/s],
' H,, =76.45[m], P= 374.6 [k W]
133 Q=75.69[m%/s], W=17.576 [kW], a,=68.84°
134 Q, =4.03 [(m?/s]
(a) M, =10.785[m]
135 (b) H=90.785[m], Q=0.8[m?/min]. N= 3,600 [rpm]
' N, = 110 [rpm-m*/min-m]Ql L, =15.8 [(kW]o] YAlE
(¢) NPSHav =17.82[m]
(@) Q= 0.028 [m?/s]
(b) Vnozzle =37.68 [m/s]
13.6 (c) L, =38.4[kW]
(d) H=105.12[m], Q=0.028 [m?/s], N=3,600 [rpm]

N, = 142 [rpm-m®/min-m] Q1 L, =38.4[kW]Q] YAH =

(a) NPSHrext NPSHavQ] 8|7} 3.842 1.38jHEC} T 02 FjH[go|H-&
137 LAYSHA] Qrct,

(b) AW 3lml MY 52 o UYPS =Y 4 AL

13.8 (@) Q=90.38[m*/s]. (b) N,=134.7[rpm, kW, m],  (c) D=3.88[m]
13.9 (a) N, =6658[rpm], D,/D,=0.0824 (b) Q, =0.83[m?*/s]
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