


HOMEWORK

k
1. Anozzle is attached to a vertical pipe (4, = 0.02m") as shown discharges water (p = 1000;%)

3

a (NOT FREE JET) and 4, = 0.01m°. The discharge is O.IOm— , the flange gage
y

pressure is 40kPa , the nozzle weight is 200N, and the water volume is 0.01m’ .

raw Free Body Diagram and discuss fundamental principles governing your solution, and WHY?
Determine the OUTLET pressure (kPa).

c. Determine the magnitude AND direction of the anchoring forces, Fand F, .
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= Mass Conservation (Change in D)

FUNDAMENTALS

= Bernoulli (Change of V and P along

i Streamline)

=» Momentum (External Applied Forces)
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#1: MASS CONSERVATION

3
ZQm 2 Z Q.. =0. 1Om—; 0 = constant
S

AV, =4, =0
v=L_sm
A S
v, =< 102
Y - OO



#2 Bernoulli (1-2)

P V: P V
4= Z=Z2
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#3: Momenium X

+Z F.=F -PA4cos0= % T Zuout (-I__)mout . Zuin (i)min

F;c n })2A2 COS @ T Zuout (i)mout - m A\ min
=P A, cos®+V, cos O(+)m,

2
=P 4, cos®+’0Q i
A2

=21.5814N +3866.03N
=3887.6N —>
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#3 Momentum Y

T ZFy 2 Fy + BAI _})2142 SIn @ o W — d f + Zvout (i)mout I Zvin (i)mm
y

Fy : })2A2 Sin @ i I)lAl + W + Z Vout (i)mout o Z vin (i)mm
=P A, smO®—-PA +W+V,sinOm,(+)—V,(+)m,

i, =11, =1 = pO — MASS CONSERVATION
= Wpipe + Wﬂuid

=200N +¥ . ® Volume
=298.1N

F, =PA,sin®—PA4 +W +m(V,sin®—V,)
= —489.44N |

F =888 —489.44
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QUIZ IV Problem--REPEAT

Consider a box 4.8ft by 3.2ft and 50ft tall. Little Johnny is 4.2ft tall is trapped in the box with
glycerin filing box at a rate of
3
—0.8¢ ﬁ

A

O(t) =3.4e

le. A small 4" diaometer hole in T]De bottom of the box allows glycerin at
[
V. (t)=0.06t

: S..
. State and use appropriate conservation law to solve.

rough 6" Dia

a.\\ Drayv Free Body Diagram and discuss fundamental principles governing your solution, and

ox is 2 filled at the beginning, what is the HEIGHT of glycerin in the box after 10 sec, and
00 sec.
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MASS CONTINUITY

dM

—4.25(e %% —1)— 4 _0.03¢"

Sys =%J.pdV+_[pI70;sz=O

dt h(t)=h, + ;hy =25 ft, A, =0.0873 fi’
£ = constant LeW
J h(t =10)=24.7 ft
5[“’“%9(’)‘;%):0? h(t =200) =18.5 fi

dv Adh

dr O dt

V(t)=Aeh(2),

ASL= 3 0(0)-F,00)

out

? (3.4¢7%% — 4

exit

. 0.06¢)dt

j&:o

hy

Area

[ _3.4e°% 4 0.06f

exit

0.8 2
h(t) =h, +
@) 0 Area

| o-¢

-0.8¢° 1y _ )
Wiy LI DA DO g5 g — 00873
o




A =041t
ré

FUNDAMENTALS - R
HOMEWORK

9; <

s Flange

20 ft/s

Mass

A=0.8 ft?

.
Bernoulli S 3
M O m e n -|- U m . Water discharges through the device as shown in the plane. The flange gage pressure 10PSIG,

the nozzle weight is 50lb, and the water volume is 0.1 1%’ .

Draw Free Body Diagram and discuss fundamental principles governing your solution, and WHY?
Determine exit velocity “V”.
Determine both exit output pressures, PSIG.

Determine the magnitude AND direction of the anchoring forces, F. and F.
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#1: MASS CONSERVATION

'0,=30,:p=CONSTANT

1.9 Qz +Q3
AlVl n Asz +A3V3
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#2 Bernoulli

10 psi 2 S—E
1—2 W @1/Fange
(Pl Vf] (Pz V;j 1 5320 _—
m | —+_— |=m, + 22, = Z, :
y 2g y 2g . B
B 7 : 1-3
P:(mlJ( 1_|_V1 jy_V_Zy b o
m, Y 2g 2g ml(_l"‘L]:m{ 3+2_3j921:Z3
//f 144in ) 7 28 7 2
Opsig e 2 2 [mJ R VZJ vy
5 :[ 4 F— 4 C\m\r o 2) 2
Y g B 144in’
k J . \| 10psige 12n ) )
ny ft 20 5
30° Ps=[. J y———7
_ i it /4 2g 2g
2g
7 |l 18281—b—8721—b (ﬁ)1872.61—b2—24.2l—b2
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#3 Momenium X

ZF;C - })1Al +})2A2 _})3A3 COSQ_F; - %_'_ Zuout(i)mout _Zuin (i)mm

FF = R+ Py~ P cos O~ F, = 7 1, cos 0y, +V, (i, ~V; (4
F =BA+PA —PA cos0—V,cosOm, +V,m, +Vm, A=041F
10 psi 2 3E FX
@ /Flange
wi : T
F[=PA +PA —PA,cos0—V,cosOm, +V,m, +Vm, 20 fts \ Fz
A =08 ft? T
F =637Ib— A=0-8“32 V
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Momentum: Z .
TZF;:P3vA381n0+F;_VVZ:%_I_zwout(i)mout_ in \— min
F =W —PAsmO+V,smO(+)m, ; m,=pAV,
VVZ =W +Wﬂuid

pipe

=50[b+y ;.4 ®Volume A=04 1

= 56.241b 2 <« \
F.=-902Ib g O 4;

—902b 4 P Qe T

. ~ " 1
F =637i —902; 20 fts Z
|7 = V6377 +902° =11041b anr =
A=081 )
3

F
—1 0 .
® = tan = =55 e i

X
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