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ctioci 1. 'qinu4-Innkiqiallid: 

(fl) ,lo.i-triun-11-crl-Nnwlio,ILfllouct-tg'LLT-igLroi1u4 (Gas turbines) Li,a,t: tql-1 0.9UVIALI_JI.Jngli (Reciprocating engines) 
, , 

LLa,t'LlYiEJlaiEJUll'O'Pll'OLgEJTO -,ILf1i0,9EJUAt.IRO-nLIJ1J 

(T) @o`i9sinil'ai,o-lni-hil.n,,--ilLq`i'ouuviL6f1g6yiailulti7-:163N-Iv,iillveria.1nAls-1 (Industrial gas turbine) LLSZ6F1i4 C,IEJIA4 

1,1,6gVilailL101.3NWiiJ 61J-IJ A eci-bImicZyl (Aircraft gas turbine) 

(1) ".90i1J--10e1-Yli' ll-10,■ILa1J1-1111-6:',TelL110,9L11-1D4LLT7FLY1@illill .1L°11E.11,1,1.qlett,LMLT0.9"-raii-n-1711Ji"IJIJI,Ini-1.9vtaLl 2 !AIM 
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0) 'oi- Lnufl,ITin-ILIZanh-::-..irin-nAr/Jam)i'n,m1.64-arialcrianuct-t 	Li1uct-C1ille:-.Li,n7vta.yili-m-i7:tliln.11--lad-1,11-1aLi 1 

LLIJU 

-,,LiJE_11-1,11011,1,nnaJ 8110- -110-1L1c1,6gLLflgl,11@n1J1-1,1,9J9J::1JIJN (Closed cycle arrangement) alqIiilfInli_1-1,917-11 91'0Fla,9 

L'17111L61.k1Lfil @LIAI EJUI:171E.J1J11-1.JLfl40,9EJI-1341.1J1JLN1 
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. A 
IJOY1 2. An ideal open cycle gas turbine plant using air operates in an overall pressure ratio of 4 and between 

temperature limits of 300 K and 1000K. Assuming the constant value of specific heat Cp=1.005 kJ/kg•K and Cv=0.717 

kJ/kg.K, evaluate the specific work output and thermal efficiency for each of the modification below. Assume optimum 

stage pressure ratios, perfect intercooling and perfect regeneration. 

(i) basic cycle 

(ii) basic cycle with heat exchanger 

(iii) basic cycle with two-stage intercooled compressor 

(iv) basic cycle with heat exchanger and two-stage intercooled compressor 
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77011 3. The following data apply to gas turbine set employing a separate power turbine, regenerator, and intercooler 

between two-stage compression: 

Isentropic efficiency of compression each stage 

Isentropic efficiency of compressor turbine 

Isentropic efficiency of power turbine 

Turbine to compressor transmission efficiency 

Pressure ratio in each stage of compression 

Temperature after intercooler 

Air mass flow 

Regenerator effectiveness 

Regenerator air-side/gas-side pressure loss 

Maximum turbine temperature 

Ambient temperature 

Ambient pressure 

Calorific value of the fuel 

Combustion efficiency 

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

(Note: Take y wr  =1.4, yg„, = 1.333 , Cpa=1.005 kJ/kg•K and Cpg=1.148 kJ/kg I() 

To-lc  ,c 	 re& 

03 

/ /09  

80% 

88% 

88% 

98% 

3:1 

297 K 

15 kg/s 

80% 

0.1 bar 

1000 K 

327 K 

1 bar 

43.1 MJ/kg 

97% 
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`71011 4. '.9101J4'It1-13A@LI.J'a 
9, 

(n) Thrust .100,.-1,7 V1-111VgINTY-171,1ZIL Thrust v ,̀-.1-0-ninDE.ii-,917 

(21) Ram compression ge et:17 Ln -pin-t Y1 

(e) '0"i9.J-1E_JVinn -i7crr-inuaio-I6f140E_11.-14 Pulse jet (vilEn.41-Lli.h:motl) 
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0) Lq4o.lui4 Turbojet, Turbofan LLaz. Turboprop iia-m_41-4:3mnqi-hinual-i,11,7 (-)-1,7j1.11_17:-.nou) 

J 

() ',10i)..nEJLTIEllf11.1Lfiia,ILJI-441,1,1JU Air Breathing Engine ciAlfeamni"-md-i 

(a) - Nleily-} EJ6i-lu-DirlRflia.IL11.1)4LLIJ11 Non-Air Breathing Engine vvioutinvi-niN 
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