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Determine the density, specihc gravity, and mass of the air in a room whose dimensions

;;';;,5 m,6m at lbokPaand2s'c. l2l

The nressure difference between an oil pipe and water pipe is measured by a double-fluid

;;fiil-ffi;*" i. rig. t. Foitk given fluid heights and specific gravities'

.urcrUt" tt. pr"rture differenie AP = Pg - P'\ t4l

2.

oil
5G ' 0.t8

3 Write a general form ofthe mass balance A cylindrical tank 3 m in diameter' with axis

;;i;"i,i;; -fl"w line of 0 l m inside diameter and an outflow line of 0'2 m inside

ii"-"ii.'w",". r. flowing in th" i;flo* line at a velocity of 2 m/s and leaving by the

",in"*lir. "i " "elocity 
o1 I m/s. Is the level inthe tank rising or falling? How fast]. 

--
I l+4]

Derive the goveming equation for a boundary layer flow over a flat plate' Find the

i"r"a".y l"v"t *r"ti",. 
'na 

toJ a"a *att-aueraged shear stresses associaled with the

iliii;#;;tttton. et.o f'na iotut arag force foi the flow condition given' The water

;;;;;;;" sides of the n"iprut' Jr tr'i't,r9*^0:s^IT and, length 20 cm with free

stream velocity 0.6 cnys. rhe xmllat viscosity is 0'00894 cm2/s' [4+3]

DeriveaPoiseuille,sequationfolaflowbetweentwoparallelplates.t4]
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6 What is the minimum diameter at section (1) to avoid cavitation at that point? Take D: =
15 cm t4l

W6ta,

(l)
(2)

7

Figure 2

The pipe bend in Fig.3 is attached to the resr of the piping system by two flexible hoses,
which transmit no forces. Water enters in the +x direction and leaves in the -y direction.
The flow rate is 500 kg/s, and the cross-sectional area of the pipe is constant : 0.1 m2.
The pressrre tkoughout the pipe is 200 kpa gauge. Calculate the x and y components of
the force in the pipe support. V)

8 A mixing tank with Di = 3 ft
impeller corresponds to Curv
properties as water. Estimate
water = 1.002x l0{ ,l feet =
T: Tank diameter.

and Di.p.u..: Ift. has the dimension rarios (H = T). The
e I in Fig. and has N = 300 rpm. The fluid has the same

9:-p9*"r input to the impeller. ( Kinematic viscosity of
0.3048 meter) H= height of liquid, D = impeller diameter

t2)

Figure 3
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Write various types of Non-Newtonian fluids with their definition. A student team is to
design a human-powered submarine for a design competition. The overall length of the
prototype submarine is 4.85 m, and its student designers hope that it can travel fully
submerged through water at 0.440 m/s. The waler is freshwater (a lake) at T = 15"C. The
design team builds a one-fifth scale model to test in their university's wind tunnel (Fig. ).
A shield surrounds the drag balance strut so that the aerodynamic drag of the strut itself
does not influence the measured drag. The air in the wind tunnel is at 25'C and at one
standard atrnosphere pressure. At what air speed do they need to run the wind tunnel in
order to achieve similarity? [l+2]

10.

Wind lunft! tcst !.crioo

lrtod.l

figwe 4

Water at l0oc flows from a large reservoir to a smaller one through a 5-cm-diameter cast
iron piping system, as shown in Fig.5. Determine the elevation zl for a flow rate of 6
L/s. The density and dynamic viscosity of water ar lOoC are p 499.7kg/ m3 and
It=\.307 x l0-3 kg/m.s. The roughness ofcast iron pipe is e:0.00026m. t5l
:t=! O Sh..pcdS.d

c ralE:C. ](r = 0.5

Sta ard clbow,
l(. = 0.3

D=5cm

@ 12=4rn
9n Gatc valva.
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\oluBlc
hnrndrry

&)m Erir.X.=106

Figute 5
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P.,r.r numb.r.RcledJs no6ir. ct*,cLlmn f,!. Nc,"r{rr$ ,lrridr uri.rg ),r ,rltt(rcrt in$.lkr da.ttnr. l-*,"ffI',rf 

t:
Frnri!\iori iram R 1.. Brtcs. Pl,. krn ) rnd ta.R. (:oqin.ii. -Ar Er&ri^.(e{ of $$r'. C*aor.,. p"-r,.{i? i&}f,i
Po.:r", / d tC f^].. lkr. ,.y 2:lt0 (lt$3i: Cop:'irishr lg6l ArHicrn Ctxrnical So.try.l

7t = -2.0
/ elD 2.51 \

be\ l,r * n./r/
I
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