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The Impact of Surrounding Temperature on 

Performance Analysis of Simple Air Standard 

Brayton Cycle 

Abstract  

In this study, the execution examination of the straightforward Brayton cycle is considered. The net power and 

aggregate productivity of framework are picked as the execution criteria. The variable parameters chose for 

investigation are the compressor weight proportion and encompassing temperature. The others variables are accepted 

consistent. The conditions for ascertaining the force and productivity are defined as an element of these choice 

variables. Accordingly, created model has been explained and the outline conditions giving most extreme force and 

efficiency have been resolved. 
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I. INTRODUCTION 

 

Gas turbines are known not various alluring 

elements: short establishment time, daintiness, 

straightforwardness, high adaptability and dependability, 

low capital cost, quick beginning and stacking, high 

power thickness, better natural execution and so forth. 

Subsequently, the utilization of gas turbines in the 

meeting top burdens, cogeneration and joined cycle 

frameworks is expanded quickly lately [1-6]. Brayton 

cycle normally works at altogether higher temperatures 

than steam cycles. Gas turbine cutting edge cooling 

frameworks empower expanding the gas turbine gulf 

temperature over the metallurgical temperature cutoff 

points of turbine sharp edges. The most extreme liquid 

temperature at the turbine delta is around 973 K for 

steam cycles, yet around 1673 K for gas turbine cycles. 

Since gas turbine cycles have high normal temperature, it 

can be normal that the warm efficiency is high. 

Notwithstanding, the warm effectiveness is lower than 

steam cycles as a result of the high gas temperature in the 

gas turbine yield [6-8].  

 

There are numerous learns about gas turbine 

execution [9-16]. Shukla and Singh [6] manage the study 

for execution assessment of steam infused gas turbine 

power plant with delta evaporative cooling. They 

scrutinize the consolidated impact of gulf evaporative 

cooling, steam infusion and film cooling on the force 

enlargement of straightforward gas turbine cycle. At that 

point, Thermodynamic displaying is performed and 

exhibited alongside results demonstrating the impact of 

delta evaporative cooling on different execution 

parameters of steam infused gas turbine power plant. The 

impact of surrounding temperature on power generation 

and fuel utilization of a basic cycle plant is analyzed at 

temperatures nearer to ISO conditions in Turkey by 

Erdem and Sevilgen [13]. In this study, the impact of 

encompassing temperature on execution (force and 

efficiency) of the straightforward Brayton cycle is 

examined. Subsequently, created model has been settled 

and the outline conditions giving greatest force and 

efficiency have been resolved. 

 

II. THERMODYNAMIC MODEL 

 

Figure 1 demonstrates the schematic outline of 

straightforward Brayton cycle. In Figure 1, C is the 

compressor, CC is the burning chamber, GT is the gas 

turbine and G is the generator. 

 

 
 

Fig. 1. The Flowchart of Simple Brayton Cycle 
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There are numerous studies given execution 

conditions of basic Brayton cycle in writing. Besides, a 

considerable lot of these conditions can be gotten 

effortlessly from parities of mass and vitality for cycle 

[5, 7, 13, 17]. Along these lines, in this area it is given 

just fundamental conditions, for example, net force 

(NB) and general efficiency (ῃB) for straightforward 

Brayton cycle (Eq. 1-2). NB and ῃB are the target 

capacities to be expanded thermodynamically. 
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where NGT is the gas turbine power, NC is the 

compressor power, Nfuel is the fuel warm power given 

in burning chamber, T1 (AT) is the surrounding 

temperature, T2 is the air temperature leaving the 

compressor, T3 (TIT) is the gas turbine bay temperature, 

T4 (TET) is the turbine exit temperature, mair is the mass 

stream rate of air, mgas is the mass stream rate of fumes 

gas, Prc is the compressor weight proportion, Prt is the 

turbine weight proportion, ka is the particular warmth 

proportion of air, kg is the particular warmth proportion 

of gas, cis is the compressor isentropic effectiveness, 

tis is the turbine isentropic productivity, LHV is the 

lower warming estimation of fuel, cpa and cpg are the 

particular warmth limit of air and gas at steady weight. 

 

III. RESULTS AND DISCUSSION 

 

 Gas turbine cycles are extremely perplexing 

frameworks. In this way, a few presumptions must be 

made in the examination of the framework. The 

suspicions made are:  

• Ideal gas standards are connected to air and burning 

items.  

• complete burning response 

• Fuel is regular gas, and LHV is taken as 48000 kJ/kg.  

• Air stream rate is taken as 1 [kg/s].  

• Compressor and turbine isentropic efficiency is taken 

as %88.  

• Mechanical efficiency is taken as %99.  

• Combustion productivity is taken as %98.  

• Gas turbine gulf temperature is taken as 1250 K.  

• Ambient weight is thought to be 1 bar. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 2. The Variation of the Total Efficiency (B) Of 

Simple Brayton Cycle with Compressor Pressure 

Ratio (Prc) 

  

Figure 2 demonstrates the variety of the 

aggregate productivity of straightforward Brayton cycle 

with compressor weight proportion (Prc) for various 

encompassing temperature (AT). The aggregate 

productivity diminishes when we rise the surrounding 

temperature (AT) for steady compressor weight 

proportion (Prc). At the point when the compressor 

weight proportion expands, the aggregate proficiency 

rises, crosses greatest point and after that declines for any 

surrounding temperature. Therefore, there is an ideal 

compressor weight proportion that expands the 

effectiveness for each encompassing temperature esteem. 

The most extreme point changes with encompassing 

temperature. Figure 3 shows the variety of net force of 

basic Brayton cycle with compressor weight proportion 

(Prc) for various surrounding temperature (AT). Rely on 

upon expanding compressor weight proportion, the net 

force ascends, next crosses most extreme point and after 

that abatements for any surrounding temperature, for 

example, proficiency. The greatest point shifts with 

encompassing temperature.Figure 4 demonstrates the 

variety of net force with the aggregate effectiveness for 

compressor weight proportion (Prc) for various 

encompassing temperature (AT). For every point in the 

Figure 4 is distinctive compressor weight proportion 

0,10

0,15

0,20

0,25

0,30

0,35

0,40

0 5 10 15 20 25 30 35 40

Prc

Ƞ
B

AT=303 K AT=288 K AT=273 K

AT=258 K AT=318 K



SSRG International Journal of Thermal Engineering (SSRG-IJTE) Volume 3 Issue 2 May to Aug 2017 

ISSN: 2395 - 0250                     www.internationaljournalssrg.org                       Page 10 

 
Fig. 3. The Variation of the Net Power (NB) of Simple 

Brayton Cycle with Compressor Pressure Ratio (Prc) 

.  

The ideal compressor weight proportion for 

effectiveness is constantly higher than the ideal 

compressor weight proportion for force. So the 

compressor weight proportion ought to be chosen 

between these qualities thermodynamically. 

 

 
Fig. 4. The Variation of the Total Efficiency (B) with 

the Net Power (NB) of Simple Brayton Cycle 

 

Figure 5 demonstrates the variety of gas turbine exit 

temperature (TET) with the compressor weight 

proportion. When we rise the compressor weight 

proportion, turbine exit temperature diminishes.  

 
Fig. 5. The Variation of the Turbine Exit Temperature 

(TET) With The Compressor Pressure Ratio of 

Simple Brayton Cycle 

 

Table 1 demonstrates the ideal qualities for 

straightforward Brayton cycle. At the point when the 

surrounding temperature (AT) is taken 258 K, the 

aggregate effectiveness is taken greatest worth at 27 

weight proportion and net force is most extreme at 12 

weight proportion. 

 

Table 1. Optimum values for simple Brayton cycle 

AT [K] B,max ;  Prc,opt NB,max[kW];  Prc,opt 

 

258 0.405 ;  27 383.6  ;        12 

273 0.386 ;  23 360.6  ;        11 

288 0.368 ;  19 338.9  ;        10 

303 0.350 ;  17 318.2  ;        9 

318 0.333 ;  15 298.6  ;        8 

 

IV. CONCLUSION 

 

It is demonstrated that the encompassing 

temperature (AT) has an impact on execution of basic 

Brayton cycle. For the same compressor weight 

proportion (Prc), when the encompassing temperature 

diminishes, the force and the effectiveness increment. 

Additionally, it is resolved that there are two ideal 

compressor weight proportions for straightforward 

Brayton cycle: one amplifies the force, alternate expands 

the effectiveness. The ideal compressor weight 

proportion for effectiveness is constantly higher than the 

ideal compressor weight proportion for force. In this 

manner, ideal compressor weight proportion for Brayton 

cycle ought to be picked between most extreme force 

point and greatest productivity point thermodynamically. 
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