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4- 2 GIVEN :

A FLAT END OF A TANK IS HELD TOGETHER W/ A BOLTED

FLANGE .

0
^

☐ P= 14.4 psig
30"∅☐

☐ ✓

☐

BOLTS

REQUIRED :

CALCULATE THE FORCE RESISTED BY THE BOLTS

SOLUTION :

<
F- pA

Aj ITD
≥

= IT (30
" )
>

= 706.9 in
≥

✗ Fp
FB 4 4

<

Fp = FB = PA ( 14.4psig)( 706 -9in ≥ )

= 10179 psi

4- 10 GIVEN :

A
SHOWER CONSISTS OF A CYLINDRICAL TANK W/ A FLAPPER VALUE

AT THE BASE WHICH OPENS INWARD

10mm

75mmfqi.sn _yEHwaEÉ 65mm
>

[VALVE

REQUIRED :

HOW MUCH FORCE IS REQURED TO OPEN THE VALUE ?
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4-10 SOLUTION :
Cont

Fp Fr > Fp

_É EM -_ 0

<>

10mF <
65mm
,

Fp =p AFv
10mm

<

75mn A = ☐
2

= It ( 0.095m )
≥

= 0.00709 m2

4 4

.

• THIS AREA ASSUMES THE FLAPPER OVERLAPS BOTH

SIDES OF THE VALUE EQUALLY
,
MAKING

D= 75mm + low- + 10mn = 95mm

P= ya,
h = ( 9.81 "Yms )( 1.8m ) = 17.66 "Tmz

Fp = (17.664%2)/0.00709 m2 ) = 0.1252kW

TEM
#
= Fu (0.065m ) - Fp ( 0.075m + 0.01m ) = 0

2
•

• •

F-
✓
= Fp ( 0.0475m ) = (0.1252kW ) ( 0.0475m )

( 0.065m ) (0.065m )

= 0.915 kN = 91.5N
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5- 8 GIVEN :

A PUMP IS PARTIALLY SUBMERGED IN OIL
,
AND RESTS ON

SPRINGS .

VOLUME SUBMERGED = Vs = 40 in
3

WE / LHT OF Pump = Wp = 14.6 lbs

Sgo , , = 0.90

REQUIRED :

FIND SUPPORTING FORCE EXERTED BY SPRINGS

SOLUTION :

FBD : Vs = 40in } / 1ft
>

1728 in
3 ) = 0.0231ft

]

OIL 0

⇔%¥¥¥÷EÉ%¥
Fsp FB Fsp

FB = W☐ • FB = Buoyant FORCE

• W☐ = WEIGHT DISPLACED

↳ =

%, _

↳ • % FB =

Yo , _
Up

% , ,

= Sgo
, , Kate,

= (0.90>(62-41%-1-3) •

go.n.ee IN TABLE A. 2

= 56.161%+3

FB = (56.161%+3) (0.02315-+3) = 1.2973 lb

↑- {Fy = 0 • SUM OF THE FORCES IN 9 is Q AS P0aMP IS

STATIONARY
.

SOLVE FOR Fsp

FB + Fsp - Wp=0 •

°

. Fsp = Wp - Fps

Fsp = 44.6 lbs ) - ( 1.2973 tbs )

= 13.3 lbs
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5- 24 GIVEN :

A BRASS WEIGHT IS TO BE ATTACHED TO THE BOTTOM OF A

UNIFORM CYLINDER SO AS TO MAKE THE SYSTEM NEUTRALLY

BUOYANT BELOW THE SURFACE OF WATER .
THE BRASS IS A DISK

W/ THE SAME DIAMETER AS THE CYLINDER .

HMMM Dey ,
=

DBR
= 0.45m

( eye
= 0.75m

MMM

Fuat ER @ 95
-

C

= 9.4 "Yms • TABLE A. I

2, , ,
= 6.456

"4ms • SOLVED IN

LECTURE
,
PROB 5.22%qÉ÷¥É%"=⇔⇔.a⇔
. ""

FIGURE

REQUIRED '
.

CALCULATE THE THICKNESS OF THE BRASS DISK REQUIRED

TO MAKE THE SYSTEM NEUTRALLY BUOYANT.

SOLUTION :

FBD :

FB
= Wsys

^

98°C Wsys = Nyi ↳yet Fsr ° ✓
Br

WATER

cy, / ◦⇒ n %
,

= #☐
z

. h
, ,

2

Wsys

F
,
=

yw
• Vo =

fw • ( Visit ITD?h☐r )Y
BR ✓ ✓ her Z

n

<
0.45m

>
•

• •

FB

Jw
. ( Vey_ + ITDZ • htsr )=%< • Vcyut %, ° ITD

≥

- hor
2 2

•

• •

Fw Vcyc + Vw ITD
≥

• hpsr =

2cg;
✓
eye

+ Fsr • ID
≥

• her
2 2
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5- 24 Jw ITD
≥

• hpor - µ,
• ITD
≥

• her = yay_
° ✓
eye

-

Nw
• Ky-

Cont
2 2

• SOLVE FOR KNOWN TERMS TO SIMPLIFY PROBLEM.

Vw
ITDZ = ( 9.4 kYm3 ) IT / 0.45m)

≥

= 2.99
↳ In

2 2

2,3,
ÑDZ = (84.04%7 IT ( 0.45m ) 2=26.72 " Ym
2 2

✓
eye

= # ☐
2. hey , = IT ( 0.45m)

≥

. ( 0.75m ) = 0.239ms
2 2

%, ✓eye
_

Jw ✓
eye

= (6.4564%3) / 0.239ns) - (9.44%3)/0.239ms)

= - 0.704 kN

• SOLVE EQUATION FOR h
Br

:

2- 99
"% hpgr - 26.72

"% her = - 0.704 kN

•

• o

h
Br

= ( - 0.704 KN ) = 0.0297m = 29.7mm

( - 23.73
"Tm )


