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2.2-1.
Py =14.72psia
/ =1lam
. I
—_ 3
p =0.822g/cm h = 8ft=2.44m
\ P, =7
P=Py+ pgh
~1.013x10°Pa+ 9229 .98 ™ 2.44m
m S

—~1.013x10°Pa + 2.2047x 10 Pa

—~123.35kPa

_12335kPa- 3PS 17956

101.3kPa
2.2-4 U-tube
Pa Ps=754atm
E ] it
— L. 2}/ —>
air:1.37 kg/m® / F
Elof--------------- i
R=0.415m

c Y I_D ol--Y ___

water:1000 kg/m®
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, C D
P. =P,
C D

P. =P, + Py + P
P, =P+ P +Pp

(2.2-4-2) (2.2-4-1) ,
Pa=Fs+ P =Py + Pop — P

IDBF l:)AE

Pa=PFs+Pp —Pec
= PB +pwalergR_pairgR
= PB +(pwater _pair)gR

1kPa
1000Pa

P, = 754mmHg - —0-3P3_ 1000-1.3)*9 .08 ™ . 0.415m.
S

760mmHg m°®
=104.56kPa

2.5-2
1

_ pbv
U

Re

V:L.Re
D

_ 21x107°Pa-s

kg

= -2100=5.158m/ s
855—-0.0Im
m

2) p»=925 kg/m®, 11,=1.5x107° Pa-s ,

Re:pZ_DZV

Ho

D, =Re £2_
P2V

15x102 9

m-s
7_1.13'

=2100-
925

m =6.602mm
5.158—
S

(2.2-4-1)

(2.2-4-2)

v Par =Pae.

: Re=2100, D=0.01m, p=855 kg/m®, p=2.1x107? Pa:s.



6

2 :2.2-1,2.2-4,25-2,2.7-8

D, = 2.067in-

2.7-8
A
h=22,86m Woump
~
p=11504g/m*
3 3 A3 3
V = o_zi.m —56634x10°3 T
S ft S
—2
D, = 3.548in. 222307 M _ g 5119 102m
lin
e _qgftb b, 0.3048m 44482N
loss lb, 045359kg  ft Ib,
_53803 M _ 53803
kg kg

[AH + %sz + gAij = QM ~Vifr

loss pump

(AH +%AV2 + gAzjr‘n: Q-F_m+W,

(Q=0).
_AP
Yol

. (2.7-8-2)

AH

W = (ATJD+ %sz +gAZ+ Flosjrh

1150kg

3

3
M=V . p=56634x10° .
S m

=6.5129kg /s

)

254x10°M _ ¢ oehp,102m
(2.7-8-2)

(2.7-8-3)
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3
5.6634x10° M
V, = —= f =0.8883m/s
%(9.0119 %1072 f

3
5.6634x10° M

v =Y - S —26173m/s
A %(5.2502><10_2) m?
(2.7-8-3)

. 1 .
W = (E (v§ —vf)+ gAZ+ ijm

2
~[1(26173 -~ 0.88832)™ 1 9.8 . 22.86m+ 53.803-2- |6.5120Y
2 S S kg S
~1829.2J / s=1.8292kW

. W,
Woirprea = —bte = 18292KW _ ;5 6130w
’ n 0.7
. 1hp
W = 2.6132kW - ————— =3,552h
pump.red 0.7357kW P



