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Students may use Heat Transfer Data Book
USE SEPARATE SCRIPTS FOR EACH SECTION

SECTION-A

There are FOUR questions in this section. Answer any THREE

(a) The outer pipe of a double pipe heat exchanger is 4-in schedule 40 commercial steel. The inside
tube is 3 std type M copper. Water at an average temperature of 30°C is ﬂou?ing in the annulus at
a rate of 20 m*/h. Determine the Reynolds numbers of the annuiar flow for use in hydraulic
analysis and heat transfer analysis. 7

(b) Air free saturated steam at P = 30 kPa condenses on the outer surface of a 2.5 cm OD, 3-m long
vertical tube maintained at constant temperature of 40°C by the flow of the cooling watér.
Estimate average heat transfer coefficient and the rate of condensate flow at the bottom of the
tube,

DPHX Rating: Oil is to be heated from 30°C using hot water at 100°C. Oi! flow rate is0.06 kg/s
in the annulus, while water flow rate is 0.5 kg/s. The heat exchanger is made of 2 x 1 1/4 std type

M copper tubing that is 5.0 m long. Use appropriate fouling factors, rate the DPHX.

(a) A heat exchanger is to be designed to cool 9.0 kg/s an engine oil [C, = 2100 J/kg"C] from 90°C
10 60°C with cooling water [C, = 4200 J/kg°C] entering the tube side at 30°C at a rate of 4.5 kg/s.
Given, U, = 500 W/m?°C. Estimate heat transfer area, for cross-flow heat exchanger where one

fluid is unmixed.

(b) Saturated water at 75°C with a quality 0.95 and a mass flow rate of 10 kg/s is to be cooled to
30°C with a water flow of 40 kg/s at 20°C. If for liquid water, h,, = 8000 W/m?K, and for
condensing vapour, h, = 24000 W/m’K, estimate the heat transfer surface area.

’
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STHX Rating: 20.0 kg/s water at 50°C is to be cooled using 20.0 kg/s water available at 25°C. If
N=200, N, =2, L.= 5.0, N, = 15, B = 304.8 mm, D, = 438.2 mm, ID= 16.55 mm, OD, = 19.07

(30

~ mm. Assume 25.4 mm triangular pitch.

(b)

6. @

(b)

(b)

8. (a)

SECTION-B

There are FOUR questions in this section. Answer any THREE

A heat exchanger is designed to extract waste heat from a boiler exhaust. The boiler consumes .
fuel of 1,00,00,000 taka per year. Manufacturing and installation cost of the heat exchanger (20).
would be 15,00,000 taka and expected life of the heat exchanger is 10 years. The heat exchanger

would reduce fuel consumption by 5% and 50,000 taka will be required every year for its
maintenance. If MARR is 15%, is the heat exchanger an attractive investment?

To select material for desfgning a thermal system, what are the issues you need to consider. List

them according to their order of importance, - (10

What aré the benefits of calculating critical thickness of insulation and economic thickness of
. . : 10
insulation? _ (19

An Aluminum pot is used to boil water as shown below. The handle of the pot is 30- cm long,
, C . : . 20

2.5-cm wide, and 0.5-cm thick. The pot is exposed to room air at 15°C, and the convection | (20)

coefficient is 12 W/m*C. Can you touch fhé handle when the waier is boiling? (k for aluminum

is 237 W/m °C.

100°C
Fig. for Q No. 6(b)
A mathematical model is to be developed to simulate a cylindrical resistive heater. For a simple (20)
model, list the approximations, simplifications and idealizations you would employ to obtain the

model. Also derive the expression for temperature distribution for the resistive heater.

What are the effects of range, approach and fill media in selecting a cooling tower. {(10)

What are the steps you will take to design a boiler? (10)
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(b) A double-pipe counter-flow heat exchanger is to cool ethylene glycol (Cp = 2560 J/kg.°C)

flowing at a rate of 3.5 kg/s from 80°C to 40°C by water (Cp = 4180 J/kg.°C) that enters at 20°C

and leaves at 55°C. The overall heat transfer coefficient based on the inner surface area of the

(20)

tube is 250 W/m?.°C. Determine the rate of heat transfer

Cold \Q'ater l
20°C

Hot glycol
il ©] } —
80°C 40°C
3.5kg's

Fig. for Q No. 8 (b)
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Appendix-A

1. Temp. distribution equation for fins

Tip Condition Temp. Distribution

Convection heat - / i -

transfor: coshm(L — x) +(%1k)51'nh n{f. — x)

hO(L)=-k(dB/dx) . coshmlL +,(£'4!k) sinh miL

Adiabatic coshm(L — x)

(d8/dx)x=.=0 coshmi

g('l‘:;’: é‘i’“"”a‘“"’: (0/6’,.) sinh m(L — x) + sinh m(L — x)
sinh mL

Infinitely long fin e~™

(L)=0
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SECTION-A
There are THREE questions in this section. Answer any TWO.

(a) A stereo manufacturing company X buys a specific small electronic part from another %)
company Y. The company Y has claimed that the defective rate of this part of theirs’ s
5%. If the inspectors from company X randomly picks 30 items from the shipment from
company Y, what is the probability that there will be at least 1 defective item in thaf
shipment from company Y? ‘
(b) A certain switching device occasionally malfunctions. The device is considered  (8+8)
satisfactory, if it makes, on average, no more than 0.20 error per hour. A particular 5-
hour period is chosen for the testing of the device. If no more than 1 error occurs durning
that time period, the device will be considered to be satisfactory.
i.  What is the probability that a satisfactory device will be considered
unsatisfactory on the basis of the test? Assume a Poisson process.
ii.  What is the probability that a device will be accepted as satisfactory when, in
fact, the mean number of errors is 0.25? Again, assume a Poisson process

exists.

(c) The average life span of an electrical kettle machine is 6 years, with a standard  (12-+8)
deviation of 10 month. Assurming that the lives of these machines follow approximately
a normal distribution, find
1. the probability that the mean life of a random sample of 9 such machines fails
between 6.4 and 7.2 years.
. the value of x to the right of which 15% of the means computed from random

samples of size 9 would fall.

(a) A certain ball bearing manufacturer produces ball bearings of mean dia of 42 mm. 2n
The manager of the company is suspecting that a certain defect in a production machinery
might have shifted the mean dia. So to confirm his suspicion, he wishes to investigate the
current mean dia of the produced bearings. For this purpose, he has taken a random
sample of .15 ball bearings and has measured each of their diameter, which are as

f(}llomng

biameters
45140 |39 142141 |42 |43 |38 |41 |42 |40 |43 |42 |41 )43
(mm)
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Based on the managers investigation, is it reasonable to assume that there has been a

change in the mean dia of the produced ball bearings, if the level of significance is 0.017

(b) Mr. Frank, president of a Financial Services, believes there is a relationship between
the number of client contacts and the dollar amount of sales. To document this assertion,
Mr. Frank gathered the following sample information. In the following data table, the X'
column indicates the number of client contacts last month, and the ¥ column shows the

value of sales ($ thousands) last month for each client sampled.

Number of Sales in § 1000,

contracts, X Y
14 24
12 14
20 28
16 30
46 80
23 30
48 90
50 85
55 120
50 110

i.  Determine the regression equation

ii.  Determine the estimated sales if 40 contacts are made.
A company in Michigan produces cast parts for Ford motor company. For a specific cast
part, part no. YM 00381, there could be many types of possible defects that might cause
the part to fail under high stress condition. Microscopic fracture, bad surface integrity,
surface finish, bubbles etc. defects can cause the part to fail, which can be very dangerous
for the car safety and performance integrity. The company uses a number of non-
conformities chart for quality control, where 40 parts constitute a single inspection unit.

Numbers of non-conformities in last 20 days are.as following

Sample no. | No. of failures S.ample no. | No. of failures
1. 16 - 11 19
2 13 12 12
3 9 13 16
4 11 14 13
5 g 15 12
6 10 16 10
7 12 _ 7 17 2]
8 13 18 13
9 27 19 9
10 10 ' 20 12

(18+7)

(17+9
+19)




L-3/T-2IME Date: 20/01/2021

i. Assuming the company uses a 3 sigma limit, find the control lines and draw the
control chart - '
ii. ¥ some points are out of control, in the control chart drawn in (a), identify those
points and mention why do you think they are out of control.
iii. If in a certain month, the obtained mean number of non-conformities for the
company is 15.6, calculate the probability of type 1 and type 2 error for the control

chart for that company on that month.

SECTION - B
There are THREE questions in this section. Answer any TWO.

(a) What are the four principles that administer the applications of optics in linear and  (10)
angular measurement? '
(b) What do you understand by composite method of gear checking? Describe the  (15)
working principle of Parkinson Gear Tester with neat sketch.
(c) Effective diameter of a screw thread can be measured using two wire method  (20)
(Figure 4(c)) as E, =T + P, where 7= Dimension under the wires and A/ = Dimension
over the wires.
i.  If the angle of thread is 45°, derive the expression for P value as a function
of pitch p and wire diameter d.
ii.  Calculate the P value when pitch of the screw is 3.2 mm and wire diameter

15 2.05 mm.

al
i

A

Effective
Diarmeter

i
i
|
2
|
!
i
i
¢

Figure 4(c)

(a) What are the functions of secondary lock which is situated at the top of one of the (%)
primary legs of Transfer calipers?

(b) Symbol depicted in Figure 5(b) is used in traditional engineering drawing to  (10)
represent the information regarding surface finish. Write the name and significance of

A, B, C, D and E of the following figure.
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Figure 5(b)

(c) Three practical cases of angle measurement using sine bar in conjunction with slip ~ (30)
gauge blocks are shown in Figure 5(c). Derive the equations of block gauge height h

as a function of L, £ and ¢ for each of the three cases, where £ and ¢ carry meanings

as indicated in the Figure.

o bl |

lo

N

o

L

A
Case 1: Cones are narrowed in opposite Case 2: Cones are narrowed in same
direction (E<¢) direction

Case 3: Cones are narrowed in opposite direction (&>0)

Figure 5(c)

(a) Discuss Type I error and Type 11 error. (10)

(b) What are the main distinguishing characteristics of Total Quality Management  (15)
(TQM)? Mention the name of seven basic tools of TQM.

(c) Schematic of different levels of bias and accompanying dispersion of results is  (20)
depicted in Figure 6(c). Briefly explain Method bias, Run bias, and Laboratory bias

using cited figure, where Accepted Reference Value (ARV) is the result obtained with

zero bias.
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Table: Student’s t Distribution

T4 0

\ P /\

Date: 20/01/2021
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Table: Areas under the Normal Curve

Tahle A0 Jreaw ousler the Marpal Lueve

Date: 20/01/2021
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Table: (continued) Areas under the Normal Curve

Table A3 {continued) Aroas under the Nonosl Conr
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Table: Poisson Probability Sums o P (X 1)

r
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SECTION —- A

There are FOUR questions in this section, Answer any THREE.

(a) What is social inequality? Explain caste system and class system of social
stratification with examples. ’

(b) Explain different types of social mobility.

(a) Write down the properties of absolute poverty and relative poverty.

(b) Explain ‘feminization of poverty” with suitable examples.

(a) ‘Ethnocentrism is a habit to judge other ways of life by the standards of our
own group’- explain.

(b) What do you understand by social norms? Explain different types of social
norms.

Write short notes on any THREE of the following:

(a) Functionalist perspective.
(b) Sub culture and counter culture.
(c) Looking glass-self theory of socialization.

(d) Agents of socialization.

(15)

(15)

(13)
(13)

(15)

(15)



i
nI
Il

SECTION-B
There are FOUR questions in this section. Answer any THREE.

(a) Define environment and pollution. Explain global warming.
(b) Briefly discuss the relationship between physical environment and social

environment.

(a) Write down the important characteristics of capitalism.

(b) Describe the social consequences of industrial revolution.

(a) Discuss how the technoloéica] developments have changed our social and
family life.

(b) Explain the various stages of demographic wransition theory.

Write short notes on any THREE the followiné: -
(a) Functions of the family.
(b) Push-pull factor of migration.
(c) The sources of social change.

{d) The 4 Rs.-

(15)
(15)

(15)
(15)

(15)

(15)

(30)
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SECTION - A
There are FOUR questions in this section. Answer any THREE.

1. (a) Make a brief discussion on the increasing factors of internationalism. (15)
(b) Explain the safeguards of citizen rights. (15)
2. (a) What are the different types of sovereignty? ' : (15)
(b) Briefly examine the strengths of parliamentary government. (15)
3. (a) Write an analytical note on the rule of law. (15)
(b) Briefly describe the functions of the Legislature in a state. (15)
4, (a) Classify democratic types of government with examples. (15)
(b) Analyze the constraints of good governance in developing countries. (13
SECTION - B

There are FOUR questions in this section. Answer any THREE.

5. (a) Discuss major amendments of the constitution of Bangladesh. (15)
{b) Write the functions of local government in Bangladesh. (15)
6. (a) Discuss briefly Max Weber’s ideal type of bureaucracy. (15)

(b) Write an essay on Public Service Commission (PSC) of Bangladesh. (15)



(a) Write a note on the political system of UK.

(b) Describe the determinanis of the foreign policy of Bangladesh.

(a) What are the conditions for the success of democracy?

(b) Briefly discuss the disadvantages of dictatorship.

(15)
(13)

(13)
(15)
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