
MET 330 HOMEWORK 6 ALEX HIGGINS I

11-5 GIVEN :

OIL IS FLOWING IN THE FOLLOWING SYSTEM :

s 7

B¥
^ % , ,

= 8.80 4%3
✓ ( Kin VEL) = 2.12 • to

-5 m%

Ppg = 12.5 MPa

> 4.5m

☐v50

SCH 80

, <
FLOW : Q= 0.015

"% DN 150 Sat . 80

✓

V REF • A

SUDDEN

CONTRACTION < >

REQUIRED : 180m

CALCULATE P @ A
,
CONSIDERING ALL MAJOR AND MINOR LOSSES

SOLUTION :

• START w / BERNOULLI 'S EQUATION
.
USING POINT A AND POINT B

,

W/ REFERENCE LOCATION MARKED ON DRAWING .

Xpt Pa + VAZ +# = Pis + Vis
≥

+ hz + Zz
V 2s 2 2g

• SOLVE FOR OUR POINT OF INTEREST
, PA !

Pa = PB +¢32 _ Va
2

the + 2-2) 2 ( l )
2g

• 2 UNKNOWNS : PA
,
hz • FLOW RATE IS GIVEN AND CONSTANT

,
NA AND

NB CAN B.E CALCULATED .

• Sum up hz :

MAJOR LOSSES :

2X PIPES : 180m DN 150
,
12.5m DN 50

MINOR LOSSES:

REDUCER (DN /50 - DN 50 )
,

2x ↳ v4 RADIUS ELBOWS
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11-5 PIPE LOSSES : £ L V2

cont D 2g

REDUCER Losses: b- ( V2a;)

ELBOW LOSSES: 20ft

• TO CALCULATE PIPE LOSSES
,
MUST HAVE REYNOLDS NUMBER AND

RELATIVE ROUGHNESS TO USE MOODY 'S DIAGRAM :

Re= VD RR= D

v E

• MUST CALCULATE VA AND VB :

Q=VA .
: V= Q

A

VA = ( 0.015
-%) = 0.8924s V,z= (0.0154% ) = 7.877s

( 0.01682m
≥) ( 0.001905 m2 )

Re
,A

= (0.892% ) / 0.1463m ) = 6.16 ◦ 103

( 2-12-10- = Ms)

Re,B= ( 7.87% )(0.0493 - ) = 1.83.104

( 2.12 - to
-5m21s )

RRA = ( 0.1463m ) = 3180 RRB = ( 0.0493m ) = 1071

( 4.6.10-5m ) ( 4.6.10-5m )

• USE MOODTS DIAGRAM FOR FA AND FB :

f-a = 0.036 5-☐ = 0.029

• ELBOW £,- IS COMPLETE TURBULANCE £ VALUE @ RR .

1212,3=1071
,
f,- = 0.0198

• FOR SUDDEN REDUCTION
,
b- IS FOUND FROM CHART 10.8 (

p .

234 )

USING DIAMETER RATIO AND EXIT U :

D , = DA = ( 0.1463m ) = 2.97

Dz Dis (0.0493m)

Kait = ↳ = 7.87%

b- = 0.367
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1) -5 • SOLVE AND Sum h
L
:

cont

LARGE PIPE :

hz
,

= f-
A
LA VAZ = ( 0.036 ) ( 180m ) (0.8927s)< = I. 80m

DA 2g (0.1463m) 2/9,81%2)

SMALL PIPE :

hzz = FB LB VBZ = ( 0.029)( 12-5m ) (7.87% )
≥

= 23.21m

DB 2g ( 0.0493m ) 219.81452)

Elbows :

his = hey = K V5 = 20ft WBZ = 2010.0198 ) (7.877s)2 = 1.25m

2g 2g (2-9.81%2)
REDUCER :

zg
) = ( 0.367 ) ( 7.8 >%)

≥

= 1.16mhs=u- (U2
2 (9.81%2)

hz = h ,
the + 2h3 + hrs = ( 1.8m ) + ( 28.81m) + 211.25m )+( 1.16m)

= 34.27m

• SOLVE ( l ) :

PA = ( 12,500hPa ) + ( 7.87%2-0.892%2 + (34.27m) + (4.5m ) ) (8.8
"Yms)

2 (9.81%2)

= 12,8054Pa = 12.87 MPa
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11-13 GIVEN :

A DEVICE DESIGNED TO CLEAN Z~☐ STORY WALLS & WINDOWS IS

PRESENTED BELOW :

F- 6
"

€
,
•} 0/0.25" TOTAL LENGTH OF STRAIGHT TUBE : 20

"

/ D= 0.5
"

18ft FLUID : Hz0@l00.F

^F
É K @ NOZZLE = 0.15
W

• A PIPE : SMOOTH DRAWN ALUM
REF

REQUIRED:

DETERMINE THE VELOCITY OF FLOW FROM THE NOZZLE IF

a) P@ Bot = 20 psis
b) Person = 80 psig

SOLUTION :

• START W / BERNOULLI 'S EQUATION , USING POINTS A AND B
,

W/
REF MARKED ON DRAWING

☒ VAZ + Pa +#= 7,32 + + hz + Zz

2g 2 2g

• NA
, VB AND hz ARE UNKNOWN

• REPACE V IN TERMS OF Q AND A
.
Q IS CONSTANT :

Q -

_ NA
•
: V=Q

A

Q2 + Pa = Q2 th
,
+ Zz

A¥2g 2 Apg?zg

• SOLVE FOR Q IN TERMS OF h
L

0,2
+ ( 2880 psf )

(Ñ(
0.0417ft] )? 2132.2%2) ( 62 'b/fe3 )
2

0,2
+ he + ( 18ft)

=

IT ( 0.0208)) ?• 2. (32.2%2)2
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11-13 8325.11 Q2 + 46.45ft = 134487 Q2 th
,
+ 18ft

Cont

QE 28.45ft - he (2)
126162

ft'%2

• CREATE EQUATION FOR hz IN TERMS OF Q :

MAJOR LOSSES :

PIPE FRICTION = £ L V2 = f Q2
☐ 2g ☐ A?2g

MINOR LOSSES :

Elbow = 30ft V2 = 30ft Q2

2g A?2g

NOZZLE = 0.15 V2 = 0.15 Q2

2g A?2g

• £ FOR A SMOOTH PIPE 'S A FUNCTION OF REYNOLD'S
NUMBER :

f- = 64 Re = VD •

•

• f- 642A
Re 2 QD

• BUILD hz EQUATION :

A=Ñ( )2
= it / 0.04217ft )2

= 0.00137ft
≥

①
E E

he = 64nA + 30.64nA .

①
+ 0.15. Q2

☒ D D Akg ☆ ☐ FFZS A?zg

= 64 • V
• [ • Qt 30.64 • v. Q +0.15 Q2

☐
2

• 2g . A D. 2g
. A A-2.2g

= 64 • (7.37.10 - ◦
↳%) • ( 20ft) • Q

+ 30
. 64 • ( 7.37.10-b

+%) . Q

(0.0417ft)2 - 2132.2£ -45 ) • (0.001375+2) ( 0.0417ft ) . 2(32-25%2)(0.00137ft )

+ 0.150-2 = 61.49 Qt 3.85 Qt 1241 Q2

(0.001375-+212.2132-2%2)

=

65.34 Q +12410-2
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11-13 • REPLACE hz in (2) :

cont

= 28.45ft - (65.340-+12410-2)
126162 ft%2

• CREATE QUADRATIC FORMULA :

1274030-2+65.34 Q - 28.45

Q= 0.01469 fᵗ%

• SOLVE FOR VB :

% = Q = ( 0.01469 fᵗ% ) = 43.23 £4s For a)
Apg Ñ( 0.0208ft)22

• For b) Pa = 80 psig
:

1274030-2+65.34 Q - 167.806=0

Q= 0.036 fᵗ%s

• SOLVE FOR Vz :

U,z= Q = ( 0.036
*%) = 105.9 ¥1s For b)

AB IT /
0.0208ft)2
2


