Feracin g weighs 18.0 Nim" af @ certain temperature and pressure.  What are the values of ity densiry,
ific volume, and specific gravity relasive fo air welghing 12.0 Nim'?

2.0 po= 18981 = LE3S kg'm' A
Bq. 22 o= }J1E3S = DS4S m'kg 4
gy B2 = 1. 500 -

At B0°F what is the kinematic wiscosiry af the gasoline tn Fig. 2.4, the specific graviey of whick is 0.0807
Give the answer in borh BG and 57 anits.

Fig. 2.4: 48 « 10" fifiec 4
Fig. 2.4: 4.5 = 107" m¥s = 0.0045 cm'/s = .45 centistokes 4

Jz_u,;, A flr plate 250 mm % KO0 mum slides on oil (u = 065 N-sim’) ever a large plane mrface. What force i
required to driag the plaie af 1.5 mis, if the separating ofl film iz 0.5 mm thick?
sl
dw 1.5 P}
: ¢ p=t = 065—=—— = 1930 Nim-
Eq. 29 « “.ﬁ- D000 5

From Eg. 2% F =7tA = 1950§0.25 = O.E) = 390 N -

J *1. (i ] A space 20 mm wide beiween we large plane serfaces is filled with SAE 30 Western Lvricating oil ar 30
() What force is required io drag a very thin plare af 0,4-m" area berween the surfoces of o gpeed of 0.2
s if this place is equally spaced between the no surfaces? ib) I is ix ar o distance of 5 mm from one
surfoce?
5l
Fig. 2.3 for SAE Western lubricating oil at 30°C: g = 0215 M-s/m’

02
1071000

(@) Eq. 29 = u.ns[ } . 430 Nim?: From Eq. 2.9: Force = 430(2)04 = 344 N <

. 0.2 02
29 v, - —=_ | = §.60 N/m" ; » 0218 === = 287 N/
(b} Eg. 29: ¥, -:u.u{m 8.60 Nim? ; t, {Im } "

From Eq 2.9: F, = 1A = R60[0.4) = 344 N F, = ;4 = 287(04) = L.I4T N
. Forme = F,+Fy =459 N 4

: |
siecting the prezsure upon the surface and the compressibitiny of waier, what is the pressure in kPa ar a i
th of @ wreck 4 kit below the surface of the ocean? The spefic weight of ocean waler under ordingry
adirions is 10.05 kN/m'.

| Gec 3.3: Pressure Expressed in Height of Fluid -~ Exervises

j *'],1_1 An gpen tank containg 6.0 m of water covered with 25 maf il (¥ = 8.0 kN/r'). Fimd the page pressure
aif the inderface and af the bonom af the jank

51

Eg. 34 p= yh = (BENm)2Sm=2 N/ = 20 kPa af interface 4 ;
B, =20 + (9.831)6 = TRY ENfm? = 75.9 kPa ok botom

mmospheric pressiure i 860 mb abs and @ gage avached to o tank reads 370 mmHy vacuum, what i3
e pressure within the taak?

I8 Puge = rh o= (1356 % 9.8 KN/m'N0.37m) = 49.2 kN/m? vac. = —49.7 kNim®

= (B60 mb absiD. | kPamb) = 86.0 kPa abs

3T P -p“_+pl--lvh.ﬂ—'19.1=]f|.ﬂm."m:ﬂ}a -



e 3.6: Micasuremeit of Pressure = FProbiems

Whar would be the mansmerer reading in Sample Prob. 3.4 {f pg — gy = 120

kPa?
! Sample Prob. 1.4:  Manometer fluid = Hg. ¥, = 8.4 kNfm®,
| yo = 124 KNm’, py = 207 kPo, find p,. Expeess all presmure heeads in
sermus of liguid B.

51

R _TA _Iﬁ‘“rﬂ_‘ = 968 m (of liguid B)
{ ¥y ¥ 124kNm’

‘E - {24 .,}.3'4 o (2x + 0.4) uﬂﬂﬂ +(5=2) = &
¥ 12.4 124 ¥

—1.626 = D.6TT + 2146 + 4.29 + §f —r=968: x=01017Tm

Manometer reading = 0.4 + Iy = 0,603 mig 4



3.8.19 the rectangular flashboard MN shown in cross-section
at B._ (a) What must be the maximum height of B above N if
ard is on the verge of tipping when the water surface rises to

the flashboard is pivoted at the location determined in (a)
r surface is 1 m below M, what are the reactions at B and
‘t/h of board perpendicular to the figure?

‘stability, center of pressure must be at B.

Il be 5.413 = E%Yﬁ% t ;‘c‘
epth of water, Eq. 3.16: F = 9.81(4.4/2)4.4 4. A Figure X3.8.19
= 95.0 kN/m

5:0(1.8 -4.4) - 18N, ; N, = 1759 kN/m <«

1759 = 774 kNf/m 4 B, =0 <

Find the magnitude and point of application of the force on the circular gate
shown in Fig. X3.8.17.

Eq.3.16: F = yh A = 9812 +08sin60°)7(08)* = 3.1 kN <

/ (m/64)(1.6)*
< = ———I—o—)—(—)—-—~ = 0.0515 m Circular —
yA  (2/cos30 +0.8) 7(0.8)? gate

I
Eq. 3.18: y, = y +—
q b =Yg

c

(slope distance)

¥, = 2/cos30° + 0.8 + 0.0515 = 3.16 m <

with vertical ends contains water and is 6 m long normal to the plane of
-9.2. The skeich shows a portion of iis cross-section where MN is one-

)f an ellipse with semiaxes bandd. Ifb=25m d=4m, and a =
nd, for the surface represented by MN, the magnitude and position of the
ction of (a) the horizontal component of force; (b) the vertical component
rce; (c) the resultant force and its direction with the horizontal.

20,3.16: F, = yhA = (981)30(4x6) = T06 KN < Acts at:

Figure X3.9.2

«

I 2 2
=yc+h 3+4

—— =30 = 3.44 m below surface <
12y, 12(3.0)

able A7 Eq.321: F, = W= s[i%”.—“ . 1.0x2.5)9.81 - 609 kN

P e

- 4b_425m) _ 061 m toright of N <

= 706> +609* = 933 kN <

nietsection of F, and F,. < 6 = tan (F,/F) = tan1(609/706) = 40.8° 4



BG

Egs. 3.20, 3.16: F, = vhA = 62.4(1/2x10)10 = 3120 Ib/ft <

F, acts at: 35,:_(3@)—19 = 6.67 ft below surface <

Figure X3.9.4

o
- (w46* = 283 g2 . 10(6) -28.3 = 31.7 g2

X, = 4r/(37) = 2.55 (Table A.7)

w3 BQ.3210 B -y 624(31.7) = 1980 Ib/fy <
x,(3L7) +2.55(28.3) = (10x6)3

F, acts at: X, = 340 ft to left of 4B «

3.10.5 JFor the conditions shown in Figure X3.10.5, find the force F
required to lift the concrete-block gate if the concrere weighs 23.6
kN/m’. Neglect friction.

SI
ZF, =0; F+(saltw) - (freshw.) - (conc.block) = 0

F +9.81(1.025)1.57(0.3)% - 9.81(3) 70.3? - 23.6(0.3)70.3% = 0
F+426-832-200=0; F =606 kN <«

N Figure X3.10.5

e Problem 5.11. If the depths upstream and V,¥/2g
- of the gate were 8.0 ft and 4.0 1t respectively,
W rate per foot of channel width.

8+0+ Vg =4+0+ Vi

Ay =AY, yields ¥, = gy,

g these two equations gives vV, =927 fbs Figure S5.11

AV, = (8x1)9.27 = 74.1 cfs per ft of channel width «

1o Sample Prob. 5.11. If the depths upstream and downstream of the gate were 2.0 m and 0.6 m

tively, find the flow rate per meter of channel width.
See Fig. S5.11 with Solution 5.15.].

sy Eq. 5.15: 2 + 0 + Vil2g = 0.6 + 0 + Vg

nuity: AV, = A,V, yields v, = 0.6V,

bining these two equations gives V) = 1.648 mys

ce Q = AV, = (2x1)1.648 = 3.30 m¥sperm <



7.1

BG
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A vertical pipe 1.8m in diameter and 22 m long has a pressure head at the upper end of 5.6 m of water.
When the flow of water through it is such that the mean velocity is 5 m/s, the friction loss is hy=115m
Find the pressure head at the lower end of the pipe when the flow is (a) downward (b) upward.

52 Py 52

Eq.5.14: 56 + 22 + =22 ,0+_2_ 4
@ Eq 2081 209.81)

1.15 (velocity heads'canccl)

LI 26.5 m for downflow <
q. 5.14: 7 + 0 + 208D 56 +22 + 2080 + 115 (velocity heads cancel) ?,
Py

—= = 28.8 m for upflow <
Y

If the difference in elevation between A and B in Fig. X5.5.6 is 10 m and the pressures at A and B are 160

“.and 260 KN/m? respectively, find the direction of flow and the head loss in meters of liquid. Assume the

liquid has. a specific gravity of 0.88.
Fig. X5.5.6: See with Solution 5.5.6 above. ‘ a [ 3

flon o
Assume flow is from A to B.
2 2 2 2 ¢
Eq.5.14; —LOOMNm” ., V2 260 kN/m? Mmoo+ 2.y, :

* (0.88)9.81yN/m’ 2 (0.88)9.81pN/m’ 2
B= 1853 +10 —30.12 = ~158m < so flow s from Brod <

Assume the flow to be frictionless in the siphon shown in Fig. B
X5.7.1. Find the rate of discharge in cfs and the pressure
head at B if the Dipe has a uniform diameter of 4 in.

4'(1.2m)

Eq. 5.24 fromMto N (elevation datum at N):
0+0+16=0+ Vif2g + 0 : Vi =V, = 32.1 fps
Q = #(2/12)232.1 = 280 cfs <«

Eq. 5.24 from M to B: ‘  Figure X5.7.1

16' (5 m)

wmm@«m%&@

040+ 16 = pyly + Vi2g + 20 Pyly = 200t «

Referring 10 Fig. X5.7.1, assume the flow to be frictionless in the siphon. Find the rate
and the pressure head ar B if the pipe has a uniform diameter of 18 cm.
Fig. X5.7.1: See with Solution 5. 7.1 above.

of discharge in

Eq. 5.24 from M to N (elevation datum at N:0+0+5=0 + V,?,/Zg +0; Vy = Vg = 9.90 m/s
Q = 7(0.18/2)29.90 = 0252 m¥%s «

Eq. 5.24 fromM1t0B: 0 + 0 +5=pfy + V;/Zg +62; Pgly = -620 m <



