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Instruction to the candidatces, if any:-

1. Q.No.1 is compulsory _

2 Attempt any three from remaining five
3. Assume any suitable data if required

Q.1 Answer the following (any five) 00 .
. What is HAZOP? Wkat zre the steps in doing it for any flow sheet? |
ii.  What i3 occupational hygiene? e
i1 What is the difference between a Flammable material and cembustible material?2,- Y
iv.  Whatis LOPA? | ,
v. Draw a P-V Diagram for two stage perfect inter coolcr , z;ﬁ

vi. Explain why steam used for heating should be dry and saturated. Whv suPcrhcatcd
steam as well as wet steam is bad for process heatmg? )

vii.  Explain different types of vacuum systems. ' *._-_‘.'z_
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Q2. Read the following disaster carefuliy and answer the questions. 'Prop“r explanations for
answers are essential for marks oy (203

The Bombay Explosion or the Bombay Dock Explosion occurred op Apnl 14,1944, in Victoria
Dock of Botnbay, now Muratai, when the freighter SS Forz SKipe carrying a mixed cargo of
cotton bales, gold, and ammmunition including around 1,400 tJIlS of explosives, caugnt fire end

was destroyed in two giant blasts, scattering debris, smkmjg ﬁ.m'oundlng ships and setting iire
to the area killing around 800 people.

The SS Fort Stikine was a 7,142 gross register top fn,zbhter built in 1942 in Prince Rup:...rt

British Columbia. Sailing from Birkenhead on 24 February via Gibraltar, Port Said and
Karachj, she arrived at Bombay on 12 April 1944, Her cargo included 1,395 tons of explosives
mcluding 238 tons of sensitive "A" explosives, torpedoes, mines, shells, munitions, Super
marine Spitfire fighter aircraft, raw cnttor “bales, barrels of oil, timber, scrap iron and
approximately £89G,000 of gold bulhontm"bars in 31 crates. The 87,000 bales of cotton and
lubricating oil were loaded at Karachi. {47

The ship berthed on Bombay dock on ﬂpnl 14, 1944. At 14:00 hr the crew reported fire in hold
No. 2 of the Ship. The crew tncd(tb ‘bring the fire under control by pumping water. The fire
could not be brought under control, as there was dense smoke due to fire. The ship was
abandoned at 15:50. Soon thP':éu was a loud explosion and the ship brcke into two pieces. The
ships around tco, caught ﬁr:.\a.nd sank. The inflarnmable material of the ship flew out frcra the

ship due to explosion and et afire the nearby arcas. At 16:44 anotker explosion rocked the

siiip. The mteusity of *rlt: eyplm*on hampered and decanitated the firefigh¢ing efforts. In total
300 lives were lost. i __

a. What zre the mi ating factors of the accident?
b What are tht% {'ausat;ve factors for the accident?

Q.3 Obtain. the theoretical COP for 2z CO, vapor reﬁlgerator workmg between the temperature
limits r*f z68 K and 298 K. The working fluid CO; has 2 dryn-*s.., fraction of 0.6 at entry to the

compiessor. The machine is fitted with an expansion vaive and there is no underccoling of
hqu}d The following table gives the properties of COa. (20)
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How many tonnes ofice at 0 C would 3 refri : -
. . . geratin hi :
and having COP of 50 ¢ 5 € machine, working betw T
g 7o make in 24 hours? Tha water for ice was gsu;plizzna::hfss C :rllzlnz]tf

comipressor is ariven by a 20 KW motor, TY ;
tae latent enthalphy of jce is 335 KJ/Kg. —_;,('

Q4 (a) What arc the statistical metp - |
: ods avaijable t : : ¢
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perfermance? If twice as many people used motorcycles for the same avers ;:ldﬁ;m indf é?f{ﬂ
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(iv) the total number of fatalities? If al] the ol thes : .

will happen to (1) the OSHA incidence rate, aﬁ)ctﬁcu;iﬁhag)?:ﬁgﬁles o ey ﬂuﬁﬁl Whﬁ:f

number of fatalities? vy rate, and{%%)the total
5

Q.4 (b) The following data refers to a boiler pl isti S

super heater. Find the boiler efficiency. L ﬁmnm?:%cr o ??gf e o

Mass of water cvaporated per hour =40000 Kg : = v

Mass of coal burnt per hour = 4000 Kg )

C.V. of Coal = 33400 KJ/Kg - -

Pressure of steam at steam stop valve = 14 bar oy

\‘

Temperature of feed water entering the economizer =32 C
Temperature of feed water leaving the economizer= 115 (0.~
Dryness fraction of steam entering the super heater = 0.94

Temperature of steam leaving the super heater =260.C -
Cp of superheated sicam = 2.1 KJ/Kg ¥
At 14 bar, b
Latent heat = 1957.7 KJ/Kg, Saturation temperature = 195 C, Enthalpy of saturated water =
£30.1 KJ/Kg e
G
Q.5 (a) Consider the aiarm indicator qn&-’émergcncy shutdown system given below. Draw a
fault tree for this system. %3 (10)
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Q.5 (b) With respect te steam distribation syster in a chemical process Diant answer the
fellowing questions:- t

1.
ii.
i1i.
1v.
V.

3 OGP Code : 34 685

(10}

What is the driving force for the fow of steam in a pipe?
What is starting load & runniug load? .
Why is steam generating and distributed at higher pressure?

Why is steam used at a lower pressure?
Why is a branch lie taken from the top of the header and not from side or bettom?

Q.6 Set up ANOVA table for the following information relating to three drugs testing tc

judge the effectiveness in reducing blood pressure for three different groups of people. (20
200

j

Amount of Blood Pressute Reduction in Millimetres of Mercury =~ o

|

(Group of;pgoplc Al

F

_Group of people C

J
1

- A

T

Do the drugs act differently? | ¥
Are thfe djﬁ“erf:nt groups of people affected differently?. = b
Is the interaction term significant? &,
Answer the above questions taking a significant level of 59,
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