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Answer any FIVE Questions
All Questions carry equal marks
* * K Kk

(a) What are the advantages associated with the diesel cycle as com d to the
otto cycle?
(b) A gas engine working on Otto cycle has a cyhnder of d1
stroke 300 mm. The clearance volume is 1800 c e a —standard
efficiency. Assume C, =1.004 kJ /kg.K and C,, = 0. 8 J/ air. [6-+10]
C

(a) Explain with a neat sketch P-V-T dlagram

(b) 2 kg of steam expands adlabatlcally fr to 0.5 bar in a steam
turbine such that the steam is u ted at the end of expansion.

Calculate
i. the work done by s
ii. work lost due 111 [8+8]
(a) What is an state?
(b) A1r at 1 ar occupies a volume of 0.03 m?. The air is heated
umeé until the pressure is 4.3 bar and then cooled at constant
o the original temperature. calculate

e net heat flow to or from the air and
ii. The net entropy change. [6+10]

(a) Explain with neat sketch the working of vapour compression refrigeration cycle

(b) Describe a binary vapour cycle with the help of schematic diagram of the plant
and T-S diagram of the cycle. [8+8]

An engine working on Carnot cycle absorbs 1 units of heat from a source at T}
and rejects () units of heat to a sink at T,. Te temperature of the working fluid is
0, and 6y, where 0, < T7 and 6, > T,

If 6, = T1-KQ and 0y = To+k(Q)-

where k is constant, then show that efficiency of the engine is given by:

(a) Derive steady flow energy equation and simplify the equation when applied to

i. Gas turbine

ii. Compressors

1

www.firstranker.com



www.firstranker.com

Code No: 07TA3ECO08 RO7 Set No. 2

(b)

A fluid system under goes a non-flow frictionless process following the pressure
volume relation as p=>5/v +1.5 where p is in bar and v is in m?® and the system
rejects 42 kj of heat. Determine

i. change in internal energy

ii. change in enthalpy. [8+8]

Describe the method of dehumidification by cooling and show it on psychro-
metric chart. Derive energy equation for this process.

A thermally insulated vessel contains 3 kg mole of Hy and 1.5 kg mole of N,
each at 1 bar 27°C initially they are separated by a partition wall. Determine
the change in entropy when the partition wall is removed and @ 0 gases
mixes.

What are the different types of thermodynamic systems? ain with exam-
ples.
Work done by a substance in a reversible -fl antier is in accordance
with = (11570) m?, where p is in bar. e

ar

work done on or by the

lu
system as pressure increases fro 0 . Indicate whether it is a
compression or expansion pr [8+8]
4* *
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metric chart. Derive energy equation for this process.

A thermally insulated vessel contains 3 kg mole of Hy an
each at 1 bar 27°C initially they are separated by a panfit
the change in entropy when the partition wall is ed e two gases

mixes. [8+8]
Explain with neat sketch the working of slapo réssion refrigeration cycle
Describe a binary vapour cycle witdthe % ofigchematic diagram of the plant

and T-S diagram of the cycle. [8+8]

What are the different t; of thermodynamic systems? Explain with exam-
ples.

Work done e in a reversible non-flow manner is in accordance
with = gt p is in bar. Evaluate the work done on or by the

p
Sy a sure increases from 10 to 100 bar. Indicate whether it is a
co 0@, OF expansion process. [8+8]
Whatjis

an equation of state?

Air at 16°C and 1.02 bar occupies a volume of 0.03 m3. The air is heated
at constant volume until the pressure is 4.3 bar and then cooled at constant
pressure back to the original temperature. calculate

i. The net heat flow to or from the air and
ii. The net entropy change. [6410]

Derive steady flow energy equation and simplify the equation when applied to

i. Gas turbine

ii. Compressors

A fluid system under goes a non-flow frictionless process following the pressure
volume relation as p=5/v +1.5 where p is in bar and v is in m?® and the system
rejects 42 kj of heat. Determine

i. change in internal energy

ii. change in enthalpy. [8+8]
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6. An engine working on Carnot cycle absorbs ()1 units of heat from a source at T}
and rejects (o units of heat to a sink at 7. Te temperature of the working fluid is
0, and 6y, where 01 < T7 and 6, > T,
If 6, = T1-KQ; and 65 = Th+kQs
where k is constant, then show that efficiency of the engine is given by:

7. (a) What are the advantages associated with the diesel cycle as compared to the
otto cycle?

(b) A gas engine working on Otto cycle has a cylinder of diameter 220 mm and

stroke 300 mm. The clearance volume is 1800 cc. Find the andard
efficiency. Assume C), =1.004 kJ/kg.K and C, = 0.718 kJ /kg, 6-+10]

8. (a) Explain with a neat sketch P-V-T diagram.
(b) 2 kg of steam expands adiabatically from 20 bar % to I in a steam
e

turbine such that the steam is dry and saturat d of expansion.
Calculate

i. the work done by steam, and
ii. work lost due to irreversibj [8+8]
6 * kK
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(a) Describe the method of dehumidification by cooling and show it o
metric chart. Derive energy equation for this process.

(b) A thermally insulated vessel contains 3 kg mole of Hy andg¥b k f Ny
each at 1 bar 27°C initially they are separated by a panfit 11.8Determine
the change in entropy when the partition wall is remg@ved and_ghe two gases
mixes. [8+8]

0, and 0y, where 0, < T7 and 6y > 1

. An engine working on Carnot cycle absorbsgd; 1 t from a source at T}
and rejects () units of heat to a sink at 7. emperature of the working fluid is

If 91 = Tl—KQl and ‘92 — TQ"‘k
where k is constant, then sh at éfficieney of the engine is given by:

king on Otto cycle has a cylinder of diameter 220 mm and

The clearance volume is 1800 cc. Find the air-standard
efficigncy. Assume C, =1.004 kJ/kg.K and C, = 0.718 kJ /kg.K for air. [6410]

. (a) What are t antageg associated with the diesel cycle as compared to the
otto cycle?
e\Wwor

(

(b) A en
str

(a)

a) Explain with neat sketch the working of vapour compression refrigeration cycle

(b) Describe a binary vapour cycle with the help of schematic diagram of the plant

and T-S diagram of the cycle. [8+8]

(a) What are the different types of thermodynamic systems? Explain with exam-
ples.

(b) Work done by a substance in a reversible non-flow manner is in accordance

with = (1’570) m?, where p is in bar. Evaluate the work done on or by the

system as pressure increases from 10 to 100 bar. Indicate whether it is a
compression or expansion process. [8+8]
(a) What is an equation of state?

(b) Air at 16°C and 1.02 bar occupies a volume of 0.03 m3. The air is heated
at constant volume until the pressure is 4.3 bar and then cooled at constant
pressure back to the original temperature. calculate

1. The net heat flow to or from the air and
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ii. The net entropy change. [6+10]

7. (a) Derive steady flow energy equation and simplify the equation when applied to

i. Gas turbine

ii. Compressors

(b) A fluid system under goes a non-flow frictionless process following the pressure
volume relation as p=5/v +1.5 where p is in bar and v is in m?® and the system
rejects 42 kj of heat. Determine

i. change in internal energy

ii. change in enthalpy. [8+8]

8. (a) Explain with a neat sketch P-V-T diagram.

(b) 2 kg of steam expands adiabatically from 20 bar, 300°@ t arQin a steam
turbine such that the steam is dry and satura the expansion.
Calculate
i. the work done by steam, and
ii. work lost due to irreversibilit P
/‘* o

[8+8]
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1. (a) What are the different types of thermodynamic systems? Explain with exam-
ples.
(b) Work done by a substance in a reversible non-flow mannef 1s ingéiccogdance
with = (1%0) m?, where p is in bar. Evaluate th% e onpor by the
Iadica

system as pressure increases from 10 to 100 bar. ether it is a
compression or expansion process. [8+8]
2. (a) What are the advantages associated wiflythejdiesebcycle as compared to the

otto cycle?

(b) A gas engine working on O a8 a cylinder of diameter 220 mm and
stroke 300 mm. The ancaivolume is 1800 cc. Find the air-standard
efficiency. Assume 1.004 kJ /&g K and C, = 0.718 kJ /kg.K for air. [6410]

3. (a) What is an i te’

(b) Air at 1 ' ar occupies a volume of 0.03 m3. The air is heated
at sta ume until the pressure is 4.3 bar and then cooled at constant
pre b the original temperature. calculate

i e net heat flow to or from the air and
ii e net entropy change. [64+10]
4. (a) Explain with a neat sketch P-V-T diagram.

(b) 2 kg of steam expands adiabatically from 20 bar, 300°C to 0.5 bar in a steam
turbine such that the steam is dry and saturated at the end of expansion.
Calculate

i. the work done by steam, and
ii. work lost due to irreversibility. [8+8]

5. (a) Derive steady flow energy equation and simplify the equation when applied to

i. Gas turbine

ii. Compressors

(b) A fluid system under goes a non-flow frictionless process following the pressure
volume relation as p=>5/v +1.5 where p is in bar and v is in m? and the system
rejects 42 kj of heat. Determine

i. change in internal energy
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ii. change in enthalpy. [8+8]

6. (a) Explain with neat sketch the working of vapour compression refrigeration cycle

(b) Describe a binary vapour cycle with the help of schematic diagram of the plant
and T-S diagram of the cycle. [8+8]

7. An engine working on Carnot cycle absorbs (); units of heat from a source at T}
and rejects (o units of heat to a sink at 7. Te temperature of the working fluid is
f; and 92, where 6; < T} and 02 > TQ,
If 91 = Tl-KQl and (92 - T2+kQ2
where k is constant, then show that efficiency of the engine is given by;

8. (a) Describe the method of dehumidification by cooling a psychro-
metric chart. Derive energy equation for this process.

(b) A thermally insulated vessel contains 3 kg mole 5 kg mole of N,

each at 1 bar 27°C initially they are separat tition wall. Determine

the change in entropy when the partition wall 1 oved and the two gases

mixes. ? [8+8]
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