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EXAMINATION OF MARINE ENGINEER OFFICER

HEAT ENGINES

CLASS I

(Time allowed - 3 hours)

INDIA (2001)                                                                    Afternoon Paper
                    Total Marks  100

                         N.B. -        (1) Attempt  SIX questions only.

                                           (2) All questions carry equal marks.

                                           (3) Neatness in handwriting and clarity in expression carries weightage
1. Show that the gas mass flow/unit air flow at the throat of a nozzle, is given by the following expression  :- m / At = l / vt ( { 2 ( / ( - 1 P1v1 (1 – [Pt / P1] ( - 1 / ()}

Where    m = mass flow / sec.

        At = area of the nozzel at the throat.             vt = specific volume at the throat.

       v1 = specific volume at the entrance.            P1 = pressure of the gas at the entrance.

       Pt = pressure of the gas at the throat.            ( = adiabatic index for the gas

2. In a continuous combustion, constant pressure, gas turbine, air is taken into a rotary compressor at a pressure of, 1 bar and temperature 180C. It is compressed through a pressure ratio of .5:1 isentropically. From the Compressor, the compressed air is passed to a combution chamber where its temperature is raised to 8100C. From the combustion chamber the high temperature air is passed to a gas turbine in which it is expanded down to 1 bar isentropically. From the turbine the air is passed to exhaust. If the air used is 4.5 kg/s. and neglecting the mass of fuel as small, determine :- 

(1) The nett power output of the plant. 

(2) The thermal efficiency of the plant CP = 1.006 kJ/kgK.' 

3. A fuel oil consists- of the following percentage analysis  by mass:  

82%C, 12 % H,      2 % O2,  1% S,  3 % N2  

Determine the  stoichiometric mass of air  required to completely burn 1kg of this fuel and also determine the products of combustion by mass. Air analysis by weight O2 = 0.232%, N2 = 0.768% 

4. An ideal diesel cycle has the compression of 15:1 and the expansion ratio is 7.5:1. The pressure and temperature at the beginning of compression are 90 kN/m2 and 440C respectively, and the pressure at the end of expansion is 258 kN/m2. 

Determine :-

(a) The maximum temperature attained during the cycle.

(b) The thermal efficiency of the cycle take ( = 1.4.

5. A mild steel tank of wall thickness 10 mm contains water at 900C. Calculate the rate of heat loss per, m2 of tank surface area, when the atmospheric temperature is 150C. The thermal Conductivity of mild steel is 50W/mK, and the heat transfer coefficient for the inside and outside of the tank are 2800 and 11W/m2k, respectively. Calculate also the temperature of the outside surface of the tank. 

6. Steam at 20 bar and 2500C is expanded isentropically at 3.6 bar and it is then futher expanded hyperbolically to 0.6 bar. 

Using steam tables, determine:- 

(a) The final condition of the steam. 

(b) The change of specific entropy during the hyperbolic process. 

7. The nozzles of a simple impulse turbine are inclined at an angle of 200 to the direction of the path of the moving blades. The steam leaves the nozzles at 375 m/s and the blade speed is 165 m/s. Find suitable inlet and outlet angle for the blades in order that there shall be no axial thrust on the blades, allowing for the velocity of the steam in passing over the blades being reduced to 15%. Determine also the power developed for a steam flow of one kg/s at the blades. 

8. A  refrigerating machine uses ammonia as the working fluid. It leaves the compressor as dry saturated vapour at 8.57 bar, passes through the condensor at this pressure and leaves as saturated liquid. The pressure in the evaporator is 1.902 bar. Refrigerating effect for a mass flow of 2 kg/min. is 2184 kJ/min. Calculate :-

(a) Dryness fraction of ammonia leaving the evaporator. 

(b) Heat rejected in condenser per minute. 

(c) Volume taken into the compressor in m3/min 

9. A boiler plant supplies 5400 kg of steam/h at 750kN/m2 and 0.98 dry from feed water at 41.50C, when using 670kg. of coal/h having a calorific value of 31000 kJ/kg. Determine:-

(a) The efficiency of the boiler. 

(b) The equivalent evaporation from and at 1000C.

--------------------------------X-------------------------------

78HE-1

Sr. No. 1

EXAMINATION OF MARINE ENGINEER OFFICER

HEAT ENGINES

CLASS I

(Time allowed - 3 hours)

INDIA (2001)                                                                    Afternoon Paper
                    Total Marks  100

                         N.B. -        (1) Attempt  SIX questions only.

                                           (2) All questions carry equal marks.

                                           (3) Neatness in handwriting and clarity in expression carries weightage
Answer 

Answer for Question No. 2

Net Power = 1040.8 kw

Thermal Efficiency = 37%

Answer for Question No. 3

Stoichiometric  = 13.54 kg/kg of fuel

CO2 = 3.01kg

H2O = 1.08kg

SO2 = 0.02kg

N2 = 10.427 kg / kg of fuel

Answer for Question No. 4

Maximum Temperature = 1762.560C

Thermal Efficiency = 62%

Answer for Question No. 5

Heat Loss = 820 w/m2
Temperature = 89.60C

Answer for Question No. 6

Condition of Steam = 0.928 ,  2.84 m3 / kg

Change in Specific ontrophy = 1.063 KJ / kg

Answer for Question No. 7

Inlet  = 34.5

Outlet = 41.5

Steam Flow = 52.8kw

Answer for Question No. 8

Dryness Fraction of Amonia = 0.958

Heat Rejected  = 2375.0 KJ

Volume = 1.198 m3
Answer for Question No. 9

Efficiency of Boiler  = 66.2%

The Equivalent  Evaporation = 9.12 kg / kg wt

