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1.

(5/100) What is the different between solid and fluid? From the mechanical(}J2%) point of
view.

(5/100) What is the no-slip condition? What causes it?

(5/100) FFEHERBMAGFEN P (EH Bernoulli 72U MR ke BYVUIE R Rofe] 2
(5/100) & BHEZ ( velocity potential ) ELFTEREYL ( stream function ) MITEJT T\ AR AR
LADRVER

(5/100) FHFRABEIEE material(particle, substantial) derivative ? BB AT ?

(15/100) A pitot tube is inserted in an air flow (at STP) to measure the flow speed. The tube is
inserted so that it points upstream into the flow and the pressure sensed by the tube is the
stagnation pressure. The static pressure is measured at the same location in the flow, using a

wall pressure tap. If the pressure difference is 30 mm of mercury, determine the flow speed.

Air flow
v ﬁ M\

Me-reury/

p,V |
— + — + gz = constant

R P 2 , SGug=13.6

(15/100) Air flows steadily at low speed through a horizontal nozzle (by definition a device for
accelerating a flow), discharging to atmosphere. The area at the nozzle inlet is 0.1 m?. At the
nozzle exit, the area is 0.02 m?. Determine the gage pressure required at the nozzle inlet to
produce an outlet speed of 50 m/s.
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8. (15/100) Consider the steady flow in a water pipe joint shown in the diagram. The areas are:
A1=0.2 m?, A2 =0.2 m?, and A3=0.15 m?. In addition, fluid is lost out of a hole at (4) estimated
at a rate of 0.1 m>/s. The average speeds at sections (1) and (3) are V=5 m/s and V3=12 m/s,
respectively. Find the velocity at section (2) .
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Hints: (48R CV > Q)EHREEIE - OB LEETETREIOKEL -

9. (15/100) Water from a stationary nozzle strikes(¥#%) a flat plate as shown. The water leaves
the nozzle at 15 m/s; the nozzle area is 0.01 m?. Assuming the water is directed normal to the

plate, and flows along the plate, determine the horizontal force you need to resist to hold it in

place.
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(15/100) Consider the flow field given by y=ax?+ay?, where a=3 s'. Show that the flow is

irrotational. Determine the velocity potential for this flow.

Hints :
i j K
Topvalle oo
2 2i0x Ay 4z
Hovoow
Lfow  ovN, fan  owY, 1fav  au\.
. =-|\-——jJitzl———-—ljt+t5|{-——-— ]k
Irrotation : V X V = 0 and 2Ny 2Nyt 2y,
difs ol
= - V= —Tj
Stream function : o =
od A g
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Velocity potential “ o¥ 0z

Approximate Fhysical Properties of Some Conunon Gases at Standard Atmospheric Pressure (81 Units)

Specific Dynami Ki ti Gas

Deasity, Weight, Viscesity, Viscosity, Constent, Specific
Temperature I ¥ I v R Ih-ut Ratio,
Gas CC) {kg/m’) (N/m) N -s/m?) {tm?/s) 3/kg - K) k

Adr (standacd} 15 J23E 4+ @ 120K + 1 1ME~-5 146 E ~ § 2869E + 2 1.40
Carbon dioxide 20 YS3IE+ O 1L80E + 1 L4TE ~ 3 ROIE -6 1880E + 2 1.30
Helium 20 1.66E - 1 LOIE + O 194 E~5 1ISE~4 0TTE+3 1.66
Hydrogen 20 B3ISE ~ 2 §22E ~ | §84E -6 IL.OSE~ 4 4124E + 3 1.41
Methane (rratural gus) 20 6.67TE ~ 1 654E 4+ 0 [LIDE -~ § 1635E - 3 5183E + 2 1.31
Nitrogen 20 {.I6E + 0 LI4E + L76E -5 IL52E~ 5 2968 E + 2 140
Cixygen 20 1.33E+ 0 I30E 4 1 204E ~ 5 IS3E ~5 2508E + 2 140

Approximute Physieal Properties of Some Comman Liguids (81 Units}

Specific Dynamic Kincmatic Surface Vapor Bulk

Density, Weight, Viscasity, Yiscasity, Tension,* Pressure, Modnlus,”
Temperature P ¥ n » o g, E,

Liguid ¢y {kg/m*} (kN/mPy N - s/m?) (m?/s) (N/m) [N/m’ (absy] {N/m’j
Carbon tewachloride 20 1,390 5.6 958E ~ 4 GUIE ~ 7 I69E ~ 2 13 E+4 131E+9
Ethyl aleohol 20 789 174 LI9E -3 ISIE -6 228E - 2 59 E+ 3 LOGE + 9
Gasoline® 156 630 667 31 E~4 46 B -7 22 E~2 55 E+ 4 L3 E+9
Giyeerin 20 1,260 124 I1S0E+ 0 1LY9E — 3 63AE -2 4 E-2 452E+9

Mercury 201 13.600 133 {57 ~3 PISE-7 406E -~ ) 16 B~ 1 285E + 10

SAE 300l 156 912 895 38 E~1 4.2 E -4 36 B-2 — 15 E+9
Seawater 136 1030 10.1 1.20E ~ 3 147E -~ 6 TIHE -2 L77E+ 3 2ME+ 9

Water 156 w9 930 LI2E -3 LIZE ~ 6 T3E~-2 LT7TE+3 2I15E+ 9




