
MET 330 HOMEWORK 4 ALEX HIGGINS I

6- 75 GIVEN :

OIL IS FLOWING DOWNWARD THROUGH A VENTURI METER .

soso.ie = 0.90 SgHg= 13.54

14
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REQUIRED:

CALCULATE THE VOLUME FLOW RATE OF THE OIL ( Q )

SOLUTION :

• STEADY FLOW
,
USE BERNOULLI 'S EQUATION

, SIMPLIFIED FOR THIS

SPECIFIC CASE :

Pi +
V12 t Z ,

=

pz + V22 + Zz
2 2g 2 2g

• BECAUSE THE GOAL IS TO CALCULATE FLOW RATE
,
THE FLOW RATE

EQUATION IS NECESSARY :

Q=V - A ÷ V= Q /a

• COMBINING BERNOULLI 'S AND THE FLOW RATE EQUATION :

pig
+ (Q2+Z ,

=

Pz + (%# + Zz

2g V 2g

• SIMPLIFYING AND SOLVING FOR Q :

Q2 -
Q2 = pre - P, + (Zz - Z , )

ZgA 2g A} 2
8

00 •

( alae - ¥, )
=

¥
+ ( Zz - Z

, )
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6-79 Q= ( l )
zg (

IP

cont Kin
+ ( Zz - Za))

ate -
'

ABZ

• THE AP CAN BE FOUND BY USING THE MANOMETER
,
W/

THE P EQUATION FOR STAGNANT FLUIDS :

Sp =

g. h

Pat %
,

( AZ + ¥+h ) - %,gh - z*=p ,
•

so •

Sp= 2%(12-+4) - Agh (2)

• COMBINE (1) AND (2)
,
SOLVE FOR Q :

① = zg
( E-
#+h ) - % " / + (2--3--27) • SZ = Za - z ,NO/L

I

AAZ
-

2

•

0 @

•

Zits = Ssitg
Q= zg

( h -

Hsh )
% / L Voice 5901L

I

Anf
- ¥2 • AA = Ñ( Ys

' )
≥

= 0.0873ft
≥

4

• A ,z=
IT ( YG

'

)
≥

= 0.0218ft
≥

4

① = 2 (32.2%2) ( %
'

_ ( ' 3.5 "
•%) )0.90

I 1

(0.08735-+2)
≥
-

(0.02185-+2)
≥

= 1.03 fᵗ%
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6- 82 GIVEN :

OIL FLOWS THROUGH A SYSTEM .

Zone = 55 1%+3

2
"

sat 40 pipe
2
"

sea 40 / ☐ = 2.067 "

4
"

SCH 40 / D= 4.026
"

17÷÷•¥←ÑBBBa.:=◦÷
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4
"

suit 40

PIPE

REQUIRED:

CALCULATE VOLUME FLOW RATE (Q )

SOLUTION :

• SAME PROCEDURE AS PREVIOUS PROBLEM

- USE A COMBINATION OF FLOW RATE EQUATION AND BERNOULLI 'S

EQUATION
,
ALONG W/ Ip IN STAGNANT FLUID TO FIND Q

Q= V. A

pi + V,

≥

+ 2-
,

=

pz + V22 + Zz
V 2g

•

V 2g

@

① =

2g ( A) + Ers - za )
( t )

I

AAZ
- A.) 2

• FOR Ip :

dp= g. h
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6-82 pA
+

% , ,
(G'

'

+8
" ) - #◦ ( 8

" ) -
you (

6
"

+24
" ) =p,

cont •

• •

p☐ - Pa
= (551%+3) (% ' ) - (62.41%+3) (%

' ) - (551%+3) (%
' )

=
- 114.91%+2

• SOLVE FOR AA AND Asg :

A = IT ( 4.026
"

12
A 12

"

= 0.0884 ft
≥

4

A-
☐
= IT ( 2067

"

)
2

12
" = 0.0233ft

≥

4

• INSERT VALUES INTO (1)
,
SOLVE FOR Q "

① = 2(32 .zf%z ) (
(-114.91%+2)
155

' b/ft3) ) t ( 2 ' )

I 1

(0.08841-+2)
≥

"

(0.02335-+2)
≥

= 0.278
5-%
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7- 11 GIVEN :

A SUBMERSIBLE PUMP DELIVERS WATER THROUGH A PIPING SYSTEM
.

2 _•I4°psig AIRPIPE : 1
"

sea 40

Bad
RATE : 745gal /h ( th ) (0.13375-+3)

3600s 1591
n

= 0.0277 f-% ~
/
"
SCH 40

120
,

PIPE

ENERGY Loss : 10.5 lb - ft/b FLOW

40psig( 144 si 1=57601%+2/ Sf

latn
/ ' REE

Lupin to Air) %kgg§
← pump

REQUIRED :

G) CALCULATE POWER DELIVERED BY PUMP

b) IF THE Pump DRAWS I hp, CALCULATE THE EFFICIENCY

SOLUTION :

G) FOR PART 9
,
WE CAN ASSUME 100

"

/o EFFICIENCY FOR THE PUMP.

IT'S POWER CAN BE CALCULATED WITH :

P=y Qha WHERE ha =

pump HEAD.

• FIRST
,
HA MUST BE CALCULATED USING BERNOULLI 'S EQUATION W/ FACTORS

FOR THE PUMP HEAD AND THE GIVEN ENERGY LOSS INCLUDED:

2 2

ha + pi +
V1 + Z

,
= Pz + V2 + Zz + hz WHERE he is ENEGY LOSS

2 2g 2 2g

• SOLVE FOR ha :

Atm

ha __ Pz - +
¥-4% + (Zz + he

2 2g

• USING POINT 1 AND POINT 2 MARKED IN DRAWING
,
MOST VARIABLES

CAN BE CANCELLED .

ha = Pe + Zz the
r

ha = (57601%+2) + ( 120ft ) +40.5
'b#b) = 222.8ft

(62.41%-3)
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7- It
• USING THE CALCULATED HA ,

FIND P !

Cont

P= (62.4%+3)/0.027#% ) (222.8ft )

= 385
.
I
↳% ( / hp

550
'bfts )

= °
.
>Ohp

b) TO FIND THE EFFICIENCY OF THE PUMP IF THE POWER SUPPLIED

IS lhp :

Xp = Pout = (0 .
> hp) = 0.7 = 70%

Pin ( this )

7-16 GIVEN :

A PUMP SYSTEM MOVES OIL FROM AN UNDERGROUND TANK TO A

DIFFERENT STORAGE TANK .

Z IF
825hPa

FLOW RATE = 8404min
(

1ms

loool
) / ' min ) "" I B⑤qq60s TANK

= 0.014
"% [ FLOW

5901<=0-85 (9810%3)=8338.5 Yms
10m

i•F- atmhz OF SYSTEM : 4.2
"%

hz OF SUCTION PIPE : 1^4 ~% 3m

REF

" DramasSUCTION

PIPE OIL
☐v65 SCH 40

mymmmMfMTA~✓-
REQUIRED :

G) CALCULATE POWER DELIVERED BY THE PUMP USING TOTAL ENERGY LOSS

b) CALCULATE PRESSURE AT PUMP INLET W/ ENERGY LOSS IN SUCTION PIPE .

SOLUTION :

A) USE POWER EQUATION ALONG W/ BERNOULLI 'S EQUATION TO FIND

POWER DELIVERED BY PUMP .

• INVESTIGATING BIT POINTS 1 AND Z
, W / HEIGHT OF POINT 1 AS THE

REFERENGIÉ HEIGHT
.

(1) p=zQh☐ (2) hat p , + 42+2
,

= Pe + V2≥ + Zz + he
2 2g 2 2g
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7- 16
• SOLVE (2) FOR ha :

cont 0 0 0

ha = Pz -¥ + ## + (Zz -F.) + he
2 2s

•

• •

ha = Pz + Zz + he

2

= ( 825hPa ) + ( 3- +10m +1.5m ) + ( 4. 2~% )
(8.344%7)

= 117.6 in

• SOLVE ( l ) :

P= ( 8.3444ms)( 0.014 "% )( 117.6m )

= 13.73
" ~

m/s = 13.73kW

b) FIND THE PRESSURE AT THE pump INLET IF hz= 0.22 ~YN

• CAN BE SOLVED BY INVESTIGATING POINTS 1 AND 3 W/ BERNOULLI 'S

EQUATION :

O O O

# + # +# = Ps + V32 + 2-3 + he
2 2g 2 2g

• SOLVE FOR P3 :

(3) Pz=f V32 - Zs
- hL ) ✓2g

• USE FLOW RATE EQUATION AND GIVEN FLOW RATE AND PIPE AREA TO

SOLVE FOR V3 !

↳ = Q = ( 0.014
"%) = 4.5317s

A (3.09-10-37)

• SOLVE (3) i

P3=( - ( 4.531%5 - ( 3m ) - (1.4% ) ) (8.344%3)
2 (9.81%2)

= 45.42
" Tmz = 45.42hPa



Codes for Question Forms under HW assignment:

Link 1:

532571Higgins

Link 2:

581815Higgins


