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1. @-10.1A-Inlanialthi 

(n) @laiii-mrominqii17zwillLf14m.raanavneflArt-Ifilfriviiikkila.ivoiai (Industrial gas turbine) uptAaNnivoi 

LoiaLroiluOli6-imilmitul`4014,I mill (Aircraft gas turbine) 

(T) .10.E.I.J1LIellIiT1-171,1741Jg4J711114.11.1@l6fl50.9014411TiglY1@illJ1l; ".,96i7JEJIAlm@ZLIJ17111iONI-ri'n117111Ji1J1illad'11110EJ 2 LL1J1J 

(fi) @laieulutil'5'innl- oranlizirinnINTolLfli'mAdurigirailAra @NniiEriZaqw.-.LLn7ania,1-3- i'mfiLlili..17,Nied-hill'au 1 

1,1,1J1.1 
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(1) .11,°11E.111U1@:31,117aJ1J0.11,fli0.101441,1,6ffIllaill.1116LIJIJInJLINI (Closed cycle arrangement) a' 9,1J 1-175,611}11fiia 1 Fli qi,1 

SiLA'a.aJavirioutchrurii_RA'NErw,47:uuLN LLanliluial6i -flq1.1n7t-lcilLiiaJaiu 

() WISJEJI•taiirlallirall,Mni@LNE.11.1O.11,140JE.11-1)4ILfigl11@iltraIZIJIJql Lilack19.11-1-1J11141.1@lIZIJIALIJIAN 0 thla:: 3 210 

(a) Polytropic efficiency gl'lJf-LI Isentropic efficiency ad'111.7 
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/Toil 2. A Brayton cycle operates with ideal air between 1 bar, 300 K and 5 bar, 1000 K. The air is compressed in two 

stages with perfect intercooling. Similarly in the turbine expansion occurs in two stages with perfect reheating. 

Calculate the optimum pressure in bar, net work output and the fraction of turbine output that has to be put back to 

compressor (Wc/WT) (Note: Take y =1.4 , Cp=1.005 kJ/kg•K) 

  

T. ) 4t f („ f 
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21@91 3. The air from the compressor passes through a heat exchanger heated by the exhaust gases from the low-

pressure turbine, and then into the combustion chamber. The high-pressure turbine drives the compressor only. The 

exhaust gases from the high-pressure turbine pass through the reheat combustion chamber to the low pressure 

turbine which is coupled to a generator. The following data refer to this plant: 

Pressure ratio of the compressor 4:1 

Isentropic efficiency of compression 0.86 

Isentropic efficiency of HP turbine 0.84 

Isentropic efficiency of LP turbine 0.80 

Mechanical efficiency of drive to compressor 0.92 

	

Temperature of gases entering HP turbine 	 660°C 

	

Temperature of gases entering LP turbine 	 625°C 

	

Atmospheric temperature 	 15°C 

	

Atmosphere pressure 	 1 bar 

	

Efficiency of heat exchanger 	 0.75 

(i) Write T-s diagram 

(ii) Calculate the pressure of the gases entering the low-pressure turbine 

(iii) Calculate the compressor work 

(iv) Calculate the turbine work 

(v) Calculate the overall efficiency 

(Note: Take y„ =1.4 , yga, =1.333 , Cpa=1.005 kJ/kg K and Cpg=1.148 kJ/kg K) 
; 	) 
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11011 4. '.1q109..1filfrlg.J601,1.hi 

(n) Thrust ii@@:15 

CT) Ram compression '‘1@az,7 1,fiAbflIA 

(f)) .1@i1.11014ilf1-11111.9-1141.1@.31,q14@Uld Pulse jet (1A091)1.17z.nau) 

	 I'VT'ff 	 Section 	  
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0) LqdialEra Turbojet, Turbofan U Turboprop filrit4tur,Lo-millritit@d1115 (7wv.11.11:11@u) 

() @,10.ElnuLTIEJ-Jrilm7LN Choking 'b Convergent nozzle liiirsJaadill5lizzuu ili,taulimitfili-la 
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5. A simple jet engine has compressor directly coupled to the turbine mounted in an aircraft with intake and 

convergent nozzle. Calculate the thrust and specific fuel consumption when the aircraft flies at air speed of 805 km/hr 

in the ambient conditions of 248 K and 0.458 bar. 

	

Compressor stagnation pressure ratio 	 4 : 1 

	

Turbine inlet stagnation temperature 	 1100 K 

	

Combustion chamber loss in pressure stagnation 	 0.21 bar 

	

Compressor stage efficiency 	 85% 

	

Turbine stage efficiency 	 90% 

	

Combustion efficiency 	 95% 

	

L.C.V of fuel 	 43 MJ/kg 

	

Ram efficiency 	 95% 

	

Nozzle efficiency 	 95% 

	

Mechanical efficiency 	 99% 

Nozzle outlet area 	 0.0935 m
2 

(Note: Take lair  =1.4 , yg„, =1.333, Cpa=1.005 kJ/kg K and C,=1.148 kJ/kg K) 
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