23) In an ideal Rankine cycle, water leaves the boller as saturated vapor at 20 C

and it leaves the turbine with 90 % quality, If the condenser operates on 30 kPa
jpressure and the mass flow rate of the fluld Iis 1 kg/sec

The efficiency of the cycle (%) Is
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In the figure below, the total heat loss from the skin s 100 W

—r-n_“
V=3C— T, = 10°C
_— —t b, = 0014 Wime
T = l0C
= 2 W' (A

S {11

o2

Tha iotal thermnol fesiionoe volus bebwoon T; ond [oir ond surroundings) in C W s

Arvimr

The value of 1, nCix

- (

The ingulction thickeues [, in mm s

Arvywor:

Tirram ot OFTS



G2) One kg of saturated water at 120 C, |s completely condensed at constant

Jpressure. If the surrounding temperature is 30 C

I i entropy chonoes ot the ayalen (M) 5




anae of the surrounding (KJ/K) IS5




Time left 044

Tha-;.lmshominlheﬁmbcluwhmn!wadufzjﬂm'Ihedi![m:inllle '-'-;
15 200 m. Pipe length and dimeter are S00 m and 0.075 m respectively. Note: pipe is smooth
(1.e. roughness is zero).

density 1000 ke/m’ and dynamic viscosity is 1.792x 107 ke/m-s
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The inner and outer surfaces temperature of a furnace are 850 C and 250C
respectively. The wall is of thermal conductivity of 0.3 W/m.K and thickness of 50

cm. The thermal resistance ( K/W) is

2.667
1.667

3.667

O O OO

0.667

2In the shown compaosite wall, the Junclion 5 150 C the ratio of wall thickness

T.=150C | K | 2K| T.=100C




EXAMPLE 18-1 Temperature Measurement by Thermocouples

The temperature of a gas stream is to be measured by a thermocoupie WHoSe »
junction can be approximated as a l-mm-diameter sphere, as shown in'®
Fig. 18-9. The properties of the junction are k = 35 Wim-K, p = BS00D kgim®;
and c, 320 Jkg-K, and the gonvection heat transfer coefficient betwesn
the junction and the gas 1s h = 210 Wm*-K. Determine how long it will taxe
lor the thermocouple to read 99 percent of the Initial temperature dilference:

SOLUTION The temperature of a gas stream is to be measured by & thes
mocouple. The ime it takes 1o register 99 percent of the initial AT IS0

Assumptions 1 I inctiot - n shape with a diameter of
) = 0.0 n. 2 The ther properties of the junction and the heat transier
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The hieat added to fluid within boiler [kW] is

1220 r':)

O
—~
-

—
S
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- E—— S

A wall of thickness 0.6 m and k = 17.45 W/m K. if the first face is subjected to
radiant heat at a rate of 530.5 watt/m2 while the second face is kept at of 38C,
The temperature of the first face (C Jis

The ratlo of the conducted heat through two walls of the same thickness and
cross sectional with onewa v thaermal conduct 'vi:':.-' equals to hailf of the other
one s

172 ()
1 ¥
- —




A 3-m-wide, 8-m-
1igh rectangular
jate is located at
he end of a
‘ectangular

bassage that s
onnected to a
arge open tank
illed with water as
shown in Figure.
'he gate is hinged

at its bottom and

eld closed by a

\V4

T
& T T

'-'1'—'-

[T Tl e e 'ﬂ"ﬂw-"h"i'h"iﬂ-"h"‘ e

e

1

h
l
4m l T
J—tf P .
am
Hinge [

orizontal force, F,, located at the center of the gate. The water depth, h, above
-he center of the gate, when the water depth, h is 15 m. Note that the density of

vater: = 999 kg/

) The hydrostatic pressure force on the gate is:

a, 3528 kN
b. 1764 kN
Cc. 147 kN
d. 3214 kN

¢. None of the above

) The center of pressure measured from the free surface of the water along the plane of

the gate is:
a. 7.86m

b. 15.36 m
C. 533 m
d. 16.75 m

¢. None of the above

) The minimum force F,, when the gate start to open is:

a. 3528 kN
b. 1764 kN
c. 147 kN
d. 3214 kN

e. None of the above



e lm—hg.ﬁmmdwedmgnﬂmgateslmmﬂwﬂgnhﬁngedﬂﬂﬁmw |
angle of 45° with the horizontal. nguteismbenpﬂwdlmnﬂshmadg@hqu' **“*' ore
center. Assume the density of the water is 1000 kg/m3. Answer Problems (2-4f W
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—

2In the shown composite wall, the junction is 150 C the ratio of wall thickness

4 +——>

T1=150C K | 2K| Tz2=100C




The change in the entropy of the steam within the turbine (KJ/K) is

Pasitive value r“)
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I
ate with water on one side is shown in figure, here ¢.p ]
sents the location of cente; of pressure. Assume water density 1000 kg/m’,

Firnish r::rrtumpt -
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The water level in a tank is 20 m above the ground.
A hose is connected to the bottom of the tank, and
the nozzle at the end of the hose is pointed straight
up. The tank cover is airtight, and the air pressure
above the water surface is 2 atm gage. The system
is at sea level. Note that (1 atm = 101.325 kPa) and

the density of water = 1000 kg/m°. The maximum
height to which the water stream could rise is:

. 30.3m
g. 51.0m
h. 40.7 m
1. 31.0m
J. None of the above

20m
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Test name: Quiz#2

Question 1/1

For the given sysiem Deiltw '

1. Re number and ine oW Ly
IricCLior =.|= {0 ]
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Lumped capacitance methods state that thermal conductivity is

Infinitely small O

Moderate O

50% small O

Infinitely large ()

-~ ¥ i - - » gy — f = S0 o
[he time required to cool a8 2 mm diameter sphere |s to be cooled from 500 to 60U

5 a . i ¥ o o 1 =
en the following ( Density = 2250

C by exposing it to an environment at
ka/m3. Specific heat = 851 ka K. Conductivity = 1.5Wim K), The time reguired to

achlaye this In'seconds s
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Ar flow in the pipe shown below with the described information.

Section (1]

[} = 65 WPa (abu)
TI = 300 W

Tha inia veiocity inm/s s



w w0




3.13 A house has a composite wall of wood, fiberglass insula-
tion, and plaster board, as indicated in the sketch, On a
cold winter day, the convection heat transfer coefficients
are h, = 60 W/m*-K and k, = 30 W/m*-K. The total
wall surface area is 350 m?,

Glass fiber blanket
(28 kg/m"), &k,
Plaster board, &, g J | Plywacd siding, &,
& [P <
hy T, = 20°C 3 ho Toe. . =-15°C

1 | | il

I0mm—e je—]100 mm—= |}+—20mm
R« B .0




) A manometer is attached to a pipe as shown. The specific weight of the

flowing fluid ,, the specific weight of the gage fluid ,, and the various heights
shown. For, , and . Note that. The value of the pressure drop, is:

ﬁ\( N N

™~

L

>
L[ i

o

15'

=

&
e @
toe

-,

a. 4.35 kPa
b. 2.90 kPa
C. 5.80 kPa
d. 8.70 kPa
€. None of the above

Pi— iy — valp + vy + hy) = pp
of Pi—Pp=mrva—M)

Dy — Pp = (0.5m)(15.6 kKN/m’ — 9.80 kam’]
= 200 kPa






Question 20‘

Not yet
answered

Marked out of
2.00

¥ Flag
question

The rate of convection heat transfer from one steel ball (rounded to two decimal digits) at the end of the
process in W is:

Answer:




Question 13 The thermal resistance of the wall material 2 (rounded to four decimal dig]ts) in °C/W is:

Not yet
answered

Marked out of Answer.

1.00

t Flag
guestion

Question 14 The thermal resistance of the wall material 3 (rounded to four decimal d]gits) in °C/W is:

Not yet
answered

Marked out of Answer:

1.00

¥ Flag
guestion

Question 15 : : s 2 :
The total thermal resistance value (rounded to four decimal d1g|ts) between the inside TOO,l and outside Tmrg,

Not yet . .
X in °C/W is:

answered

Marked out of
4.00

" Flag
question

Answer:




Question ]6

Not yet
answered

Marked out of
2.00

¥ Flag
guestion

Question ]?

Not yet
answered

Marked out of
2.00

¥ Flag
guestion

The heat transfer rate across the wall (rounded to two decimal digits), in W is:

Answer:

The temperature T3 (rounded to two decimal digits) in °C is:

Answer:




Question “

Not yet
answered

Marked out of
2.00

¥ Flag
guestion

The shaft power required to run the pump (rounded to two decimal digits), in kW is:

Answer:




Question 8

Not yet
answered

Marked out of
2.00

T Flag
gquestion

Question Q

Not yet
answered

Marked out of
3.00

T Flag
guestion

Question ]0

Not yet
answered

Marked out of
2.00

¥ Flag
question

The minor head losses (rounded to two decimal digits), inm is:

Answer:

The pump head (rounded to two decimal digits), in m is:

Answer:

The power added by the pump to the fluid (rounded to two decimal digits), in kW is:

Answer:




Question 12 A plane wall is modeled as shown below consists of three materials k; = 10 W/mK, k; = 15 W/mK, and

Not yet ks = 20 w/mK, the inside has h; = 30 w/m2K and T} = 20 °C and the outside has ( h_2=60 \) w/mZ2K and
SRR T5 = —10 °C. The width of the wall is 1 m, the thicknesses L; = 40 cm and L3 = 20 cm and heights
:‘E}rmd gt ty =10cmand s = 50 cm
¥ Flag Insulation
question -
;
iy
f) ky i3
v
_ X, -
Inside Teot =2 Qutside
h ¢ “‘-2 L
2 : ‘LJ.
¥,
i I-] I I.‘ -

The thermal resistance of the inside air (rounded to four decimal digits) in °C/W is:

Answer:




Question D The velocity in the outlet pipe from this reservoir is 10 m/s and h = 25 m. Assume negligible friction and viscous

RO effects. Under these conditions. Assume the water density is 1000 kg/m?.
answered

Marked out of v
4.00 —

T Flag
guestion

Water

y

—

The gage pressure at A (rounded to two decimal digits), in kPa is:

Answer:




Question 6 Water is pumped from the lower reservoir to the upper reservoir at a rate of 0.25 m?/s. The inlet is slightly

Not yet rounded (T/D = 0.1), the exit is sharp-edged, the bend is smooth and flanged, the pipe is made of cast iron,
REpeg and the pump efficiency is 80%. Assume the water density, p, is 1000 kg/m? and the dynamic viscosity, i, of the
Mgtk Gt gl water is 1073 kg/m.s.
2.00
¥ Flag Elevation =235 m —| 7
guestion Jj!f
50 m
— Elevation = 200 m
300 mm
| 100 m —-‘
The Reynolds number value is:
Answer:
Question / The major head losses (rounded to two decimal digits e.g.1.24), in mis:
Not yet
answered
Marked out of Answer:
3.00
¥ Flag

question



Question 6 Water is pumped from the lower reservoir to the upper reservoir at a rate of 0.25 m?/s. The inlet is slightly

Not yet rounded (T/D = 0.1), the exit is sharp-edged, the bend is smooth and flanged, the pipe is made of cast iron,
REpeg and the pump efficiency is 80%. Assume the water density, p, is 1000 kg/m? and the dynamic viscosity, i, of the
Mgtk Gt gl water is 1073 kg/m.s.
2.00
¥ Flag Elevation =235 m —| 7
guestion Jj!f
50 m
— Elevation = 200 m
300 mm
| 100 m —-‘
The Reynolds number value is:
Answer:
Question / The major head losses (rounded to two decimal digits e.g.1.24), in mis:
Not yet
answered
Marked out of Answer:
3.00
¥ Flag

question



Question 3 The gate shown is circular with diameter 6 m. Let the weight of the gate be 100 kN. Assume the water density is

Not yet 1000 kg/m?.
answered
Marked out of S :
00 % Hinge
+ Atmospheric
iff F|Clg pressure
question
Stop

The hydrostatic pressure force (rounded to two decimal digits), in kN is:

Answer:
Question 4 The reaction force at point A (rounded to two decimal digits), in kN is:
Not yet
answered
Marked out of Answer.
5.00
¥ Flag

guestion



Question]

Not yet
answered

Marked out of
3.00

¥ Flag
guestion

Question 2

Not yet
answered

Marked out of
4.00

¥ Flag
question

For the closed tank with pressure gages readings of P4 = 20 kPa, and Pg = 27.5 kPa. Assume the water
density is 1000 kg/m?.

05m v Air

I

The specific gravity of the oil (rounded to three decimal digits e.g. 1.278), is:

Answer:

The pressure reading on gage C (rounded to two decimal digits), in kPa is:

Answer:




Question ]8

Not yet
answered

Marked out of
2.00

¥ Flag
question

Question ]Q

Not yet
answered

Marked out of
2.00

¥ Flag
guestion

Steel balls 12 mm in diameter are annealed by heating to
1150 K and then slowly cooling to 400 K in an air envi-
ronment for which T, =325K and h =20 W/m*-K.
Assuming the properties of the steel to be k = 40 W/m-K,
p = 7800 kg/m’, and ¢ = 600J/kg-K

The time required for the cooling process in s is:

Answer:

The total amount of heat transfer from one steel ball (rounded to two decimal digits) inJis:

Answer:




Question]

Not yet
answered

Marked out of
3.00

¥ Flag
guestion

For the closed tank with pressure gages readings of Py = 20 kPa, and Pg = 27.5 kPa. Assume the water
density is 1000 kg/m?3.

05m Air I:,C:i A pa

AYi
f —_—
1.0m 0il
T T
05m
1.0m Water

4 s
05 m ) . Pc

The specific gravity of the oil (rounded to three decimal digits e.g. 1.278), is:

Answer:
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‘ ’ 0:67:02  pauiall cusyil

The diagram below shows a horizontal nozzle discharging water into the atmosphere. T
inlet has area =600 min? and the outlet has area=200 mm?. The inlet pressure is 400 kP
and the outlet pressure is zero. Assume water density 1000 kg/m?,

Jll)

The volume flow rate of water in the nozzle in mi/s is:

N daganll




& THERMAL

Steel balls 12 mm in diameter are annealed by heating o 1150 K
to 400 K in an air environment for which temperature is 325

Assuming the properties of the steel to be k= 40 W/m.K and the de;
€= 600 Jkg K.

The estimated time required for the cooling process in seconds is:

Answer: 112178

The Biot number is

Answer.Lr 104-3




15 200 m. Pipe length and dimeter are 500 m and 0.075 m respectively. Note: pipe is smooth
(i.¢. ronghness is zero)
Assume water density 1000 ke/m’ and dynamic viscosity is 1.792x 107 kg/'m's
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- In the figure below, the total heat loss from the skin is 100 W
T

T, =35%C

ky = 0.3 Wim

Ge value betweean 7, and (air and
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Air flow in the pipe shown below with the described information

-»u |o-025m ;\w*

Section (1)

Section 2)

Py o= 690 4P (aby Pz = 127 WPa ady)
T, = 300K Ty - 252K

V- 320ms
The inlet velocity in m/s is

The air density ot the axit in kg/m7is

 Answer:
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An inclined, cylindrical gate with water on one side is shown in figure, here c.p. D
represents the location of center of pressure. Assume water density 1000 kg/m’.

Finish ottempt |

=]
(b1}

The hydrostatic pre
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