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(n) waliouviThun111111-rnami@maiurialraillica (Gas turbines) LLM'AfidiNtilatacuut nzu (Reciprocating 

engines) dr1.11:t@fJ 3 9..lIt3311.1 

(1) 'ai'inoliaLoinqi1,II:wil,nfliaaciaTuriaviiailucilititilViiiibrrili.nvinri (Industrial gas turbine) 11tinc1il @luct4,4 

uriamailcucacrilikrviiinii.JAautqloiir (Aircraft gas turbine) 
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(1) ,iail_riutil-Tin-i1LGALLIItirEcrilysen,nfi4altriaiurianieflara '11:61intiAar,u,nnitali'DidniititliinJI,IoCrilcilau 1 

LLIJ1J 

() Wviimantionrii@limiumaLLreigvii@ivivaLLIThInuNI (Closed cycle arrangement) il 94  LI n7 t-Xlm ti-1,1 irliuk 4,1 
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(IS) Polytropic efficiency szAllnii Isentropic efficiency ad1115 

(60 -Nlail.nuLfitnriu Ericsson cycle 119.hr.noui-mqt1n7nEiar.11-1T-11 clAlidellYtISJEN T-s diagram 
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77011 2. In an ideal gas turbine cycle with one compressor and two turbines, the pressure ratio to which air at 15°C is 

compressed to 6. The same air is then heated to a maximum temperature of 750°C. First in heat exchanger and then 

in combustion chamber. It is then expanded in two stage such that the expansion work is maximum. The air is 

reheated to 750°C in reheat chamber after the first stage. (Note: Take y =1.4, Cp=1.005 kJ/kg K) 

2.1 Write T-s diagram, P-v diagram 

2.2 Determine the output work of cycle 

2.3 Determine the thermal efficiency of cycle 
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7110111 3. The following data apply to gas turbine set employing a separate power turbine, heat exchanger, and 

intercooler between two-stage compressors: 

Isentropic efficiency of compression each stage 	 80% 

Isentropic efficiency of compressor turbine 	 88% 

Isentropic efficiency of power turbine 	 88% 

Turbine to compressor transmission efficiency 	 98% 

Pressure ratio in each stage of compression 	 3:1 

Temperature after intercooler 	 297 K 

Air mass flow 	 15 kg/s 

Heat exchanger effectiveness 	 80% 

Heat exchanger air-side/gas-side pressure loss 	 0.1 bar 

Maximum turbine temperature 	 1000 K 

Ambient temperature 	 327 K 

Ambient pressure 	 1 bar 

Calorific value of the fuel 	 43.1 MJ/kg 

Combustion efficiency 	 97% 

Calculate the net power output, specific fuel consumption, and overall thermal efficiency. 

(Note: Take lair  =1.4 , Tgas  = 1.333 , Cpa=1.005 kJ/kg K and Cpg=1.148 kJ/kg K) 
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/011 4. W9lal_Ifilt11119-ialtica 

(11) Thrust il@@Z15 Willi1T111611713J Thrust vziducen@F.11.115 

(u) Ram compression ilaa:15 v19440391 

(f)) w@EInoviidrin-n-y1-11-nnalLfANEn434 Pulse jet (LciuctitltlItn@u) 
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(J) Lfi4NErta Turbojet, Turbofan iw: Turboprop na-n94ntzioingi-on-uadiAl. (-nqathiltnau) 

() WOilr1L11,r10-3/1-1.11,fliNEJ11,41,1,1JLI Air Breathing Engine IN fa 3J EJ fl irl a ell NI 

(0,) @,10E1J1EllelEnT1-1J11771,r1q1 Choking VIA Convergent nozzle l'irir,iaad-Allaultuu rdavAlinmfiqii@ 
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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 when the aircraft flies at air speed of 300 m/s in the ambient conditions of 

-10°C and 0.58 bar. 

Air mass flow rate 	 39 kg/s 

Compressor stagnation pressure ratio 	 7.5 : 1 

Turbine inlet stagnation temperature 	 650°C 

Combustion chamber loss in pressure stagnation 	4% 

Compressor stage efficiency 	 82% 

Turbine stage efficiency 	 85% 

Combustion efficiency 	 100% 

Ram efficiency 	 90% 

Nozzle efficiency 	 100% 

Mechanical efficiency 	 100% 

(Note: Take rair  =1.4 , ygas  =1.333 , Cpa=1.005 kJ/kg K and Cpg=1.148 kJ/kg K) 

03 

T 

12/15 



43a-Efrp 	 IVZR 	 Section 	  

13/15 



A 
11a-N'TliN 	 Ivida 	 Section 	  

14/15 



T01 

I 

s  : 	) 

"2-  

C 

I 

/ ,...*,:". 

: 

fla-ffna  	 Section 	  

gaurnfilid 

15/15 


	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8
	Page 9
	Page 10
	Page 11
	Page 12
	Page 13
	Page 14
	Page 15

