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Pump isentropic efficiency

In previous sections, we assumed that gas expansion was isentropic and therefore we used T4 as the output temperature of the gas. These assumptions can only be applied with ideal cycles. The most constant flow devices (turbines, compressors, nozzles) work under adibatic conditions, but they are not really isentropic but are quite
idealized for computational purposes. We define the parameters nT, nC, nN as the actual work rate made by the device when operated under isentropic conditions (in the case of turbines). This ratio is known as Isentropic Turbine / Compressor / Nozul Efficiency.These parameters explain approximately how efficiently an isentropic device
corresponds to a turbine, compressor or nozzle. This parameter reduces overall efficiency and operating output. For turbines, the nT value is usually 0.7-0.9% (70-90%). Isentropic process is a special case of adibatic processes. This is a renegable adibatic process. An izentropic process can also be called a constant entropy process.
Let's assume an isentropic expansion of helium (3 - 4) in a gas turbine. In these turbines, the high pressure stage receives gas (figure 3 point; p3 = 6.7 MPa; Consume T3 = 1190 K (917°C)) from a heat changer to another Heat riser where the output pressure is p4 = 2.78 MPa (dot 4). The temperature for the isentropic process of gas in
turbines is T4s = 839 K (566°C). Calculate the work done by this turbine and calculate the actual temperature at the turbine output when the isentropic turbine efficiency is 0.91 (91%). Solution:Thermodynamics first law, the work done by the turbine in the process of an isentropic can be calculated:WT =h3 —h4s . WTs=cp (T3 -
T4s)ldeal Gas Law as we know, molar specific temperature of monatomic ideal gas:Cv = 3/2R = 12.5 J/mol K and Cp = Cv + R = 5/2R = 20.8 J/mol KWe transferring certain heat capacities to J/kg K units:cp = Cp . 1/M (low weight of helium) = 20.8 x 4.10-3 = 5200 J/kg After the work of the gas turbine in the isentropic process:WT,s = cp
(T3—-T4s) =5200 x (1190 — 839) = 1,825 MJ/kgGaz turbine's actual work in the adibatic process is: WT,real = cp (T3 — T4s). nT = 5200 x (1190 — 839) x 0.91 = 1.661 MJ/kg Find the isentropic efficiency of the pump: effpump=(h4s-h3)/(h4-h3) status 3: p3=1.5 bar, h3=467.11, x3=0, v3=1.0528/1000 m3/kg,s3=1.4336 kJ/kg*K, T3=111.4
deg C state 4: p4=60 bar, h4=474.14, compressed liquid state 4s: p4=60 bar, s3=s4s Those who were not given red values to me, | looked at them. How do | find an h4s value? | went to compressed liquid tables and tried looking at 60 bar entalpi, but my tables have only 50 bars and 75 bars. So I'm supposed to be between these two
tables? | need to find the temperatures. 3 and 4 before | tried interpolate? | lost it because of this problem. Homework Equations Solution Essay Answers and Answers Find the isentropic efficiency of the SteamKing Pump: effpoump=(h4s-h3)/(h4-h3) status 3: p3=1.5 bar, h3=467.11, x3=0, v3=1.0528/1000 m3/kg,s3=1.4336 kJ/kg*K,
T3=111.4 deg C state 4: p4=60 bar, h4=474.14, compressed liquid state 4s: p4=60 bar, s3=s4s Those who were not given red values to me, | looked at them. How do | find an h4s value? | went to compressed liquid tables and tried looking at 60 bar entalpi, but my tables have only 50 bars and 75 bars. So I'm supposed to be between
these two tables? 3 and 4 before you start interpolation. | lost it because of this problem. The attempt at the Task Equations Solution 25 bar sounds like a big step between taboo values, even for compressed liquid. | recommend getting a better table to use for 60 bar compressed liquid values. NIST publishes some good tables on-line for
this multi-purpose: try this table and see if it helps. If you have any other questions, please send them. Jdawg loves this table is much better! So s3=s45=1.4336 kJ/kg*K. | went and looked at the 6MPa table and thought | could find the entropy value of the lowest entropy value of 6.0703. 1.4336 and find the entalpi on the pressure table.
Did I misead entropy in state 3? SteamKing This table is much better! So s3=s45=1.4336 kJ/kg*K. | went and looked at the 6MPa table and thought | could find the entropy value of the lowest entropy value of 6.0703. 1.4336 and find the entalpi on the pressure table. Did | misead entropy in state 3?7 You're looking at the wrong page. Going
back to the previous page, you'll find lower entropy values for compressed liquid at P = 6.0 MPa. Loves jdawg Oh ok! So | tried to interpolation between s1=1.4139 h1=465.68 and s2=1.4686 and h2=486.77 | found h4s=458.1 | put all my values into the formula of isentropic efficiency and found it with a negative percentage... Could | have
made the wrong interpolation? SteamKing Oh done! So | tried to interpolation between s1=1.4139 h1=465.68 and s2=1.4686 and h2=486.77 | found h4s=458.1 | put all my values into the formula of isentropic efficiency and found it with a negative percentage... Could | have made the wrong interpolation? yes, you messed up. h =458.1 h
= less than 465.68. The correct value for h will be between 465.68 and 486.77. Hmm... What you're saying makes perfect sense. | continue to get 458.1 for my h4s value though. y=y1+(x1-x)[(y2-y1)/(x2-x1)] enthalpy=y and entropy=x h4s=465.68+(1.4139-1.4336)[(486.77-465.68)/(1.4686-1.4139)] almost positive the correct values... Haha
oops ... | think it was my formula, so let's see if this fixes it! Thank you so much for your help! W.G. Le Roux, J.P. Meyer, Clean Energy for Sustainable Development, 2017Commer isentropic efficiency, compressor corrected mass flow rate, compressor pressure ratio and rotational speed are internally combined and available from the
compressor map [8.43]. Garrett standard off-the-shelf turbochargercompressor and turbine maps [8] are accepted. Compressor isentropic efficiency and shaft speed are achieved by interpolation. The compressor compressor must work in the map range, otherwise flow fluctuation or suffocation may occur. Ref. According to [23], turbine
efficiency, Eq. (6.28) and Eq. (6.29) is determined by calculating the blade speed ratio [44-46]. The blade speed ratio is a function of input entalpi, pressure ratio, turbine wheel diameter and rotational speed [23,45]. According to Guzzella and Onder [47], in automotive applications, typical values for maximum turbine efficiency are
maximum=0.65-0.75. The system said that the mass flow rate is equal to the actual turbine mass flow rate, and that the P7 is in pounds per square inch, and the T7 is at Fahrenhayt degrees, respectively. (6.30) [8]. (6.28) BSR=21tN60(Dt2)[2hin(1-rt1-kk)]12(6.29)nt=nt,max(1-(B SR-0.60.6)2)(6.30)m cfxP7/14.7(T7+460)/519Claire
Soares, Gas Turbines, 2008Ingested rain evaporates in a compressor. (i) determine the change of output temperature as a result of changing assumptions about various amounts of work on liquid water, (ii) gas conditions and (iii) how many stages liquid water absorbs. The conditions are as follows: Blade speed (m/s)700Compressor
PR5Compressor isentropic efficiency0.86Compressor stagesads6WaterAirTemperature (K)293293Pressure (kPa)100100Cutle flow (kg/s)1.0100(i) Job Done Liquid Water From Formula 10.9 The work done during each compressor phase dpw = 0.5 x Wsu x U2:DPW=0.5 x 1 x 7002DPW=245 kW evaporation per stage requires some
temperature increase, so work will be done at least at some stage. The maximum number of stages will be exactly six:DPW=245 kW minimum, and 6 x 245 = 1470 kW maximum(ii) Compressor Issue Compressor temperatures for dry air temperatures. Rule out changes in compressor performance due to intersmoking. T3 — T2=T2 x T2 x
(P3Q2(y-1)/y —1)/ETA2T3 — T2=293 x (52/7 — 71)/0.86T3=492 K = 219°CFormed 10.7:Hwater=3.1566-12 x 206 — 2,934 8-09 x 205 + 1.0407-06 x 204 — 0.16703-03 x 203 + 0.01209 15 x 202 + 3.87675 x 20 + 0.74591Hwater=81.94 kJ/kgCalculation of steam at the exit of the compressor using formula + 1]JPw=5/[(0.622/0.01) +
11Pw=0.0791 barCalculation of steam using Formula 10.10 for more heated steam. Add work done on liquid water during the first compressor phase. Hsteam=2.98-04 x T2 + 183 x T 2500 — 5.1420708 x P/(T+ 1276)3 — (1.0334237 x P3 — 6.4261331 x P5)/(T + 276)14,787QU water =(Hsteam — 81.94) x 1.0 — 245Healthing air entalpi due
to heat absorbed by water now:QUair =100x1,005%(219-Tmix)Iterate QUair = to make QUwater, either using internal spreadsheet functions or manual updates. The nexic solution gives Tmix = 193.5°C. (iii) Effect of Change in Mechanical Power Absorption Recall Made on liquid water per stage = repeat above iteration with 245 kW.QUair
= QUwater + 245:So the difference of a stage changes the mixed temperature by 2.4K; Five stages would change with a 12 K.Note: The presence of water for this small concentration of water may have been neglected, and the temperature change found only with the weather in mind. At this point, it is worth considering a case study on
testing/confirming a high-performance gas turbine. In this case, the U.S. DOE is funding the study that raises the efficiency level of gas turbines made by OEMs in this U.S. DOE program. Key targets resulting from increased efficiency are fuel economy and emission reduction. Pouria Ahmadi, Ibrahim Dincer, Comprehensive Energy
Systems, exergoeconomic analysis of 2018AC are explained. More information on exergoeconomic analysis, cost balances and ecergoeconomic factors is discussed in this book and elsewhere [33-35]. To determine the cost of exergy destruction for AC, a cost ratio balance can be used. The cost ratio balance of this component can be
written as follows:(12)c1Ex1+cwWAC+ZAC=c2Ex2where c1, ¢2 and cw unit costs of inflein air, output air and work, respectively. Here, the air of entry is taken free of charge, so the unit cost is zero, that is, it is the purchase cost ratio of ZAC AC, which can be expressed as follows:(14)ZAC=ZACxCRFx(@)Nx3600zac is the capital recovery
factor for which AC and CRF are the purchase cost, this also depends on the interest rate i and equipment life of n, and also, N specifys the number of working hours per year for the unit and (@) is the maintenance factor, which is usually 1.06 [35]. Ac's purchase cost is predictable as follows [35]:
(16)ZAC=c1111c12-nACRACIn(RAC)Defining OF's for each optimization problem is of great importance. In this example, multiple OF can be considered through multi-object optimization. When high efficiency is requested, compressor exergy efficiency is a reasonable OF to include. Eq. (19) as shown, compressor exergy efficiency is a
function of compressor pressure ratio and isentropic efficiency. It could be another OF Cost, as eq expresses (20), is a function of compressor pressure ratio, air mass flow rate with compressor and compressor isentropic efficiency. Given these two OF, we can write:(19)OFI=Ex2—-Ex1WAC(20)OFII=ZAC=(c1111c12
NACRACINRAC)CRFx(@)Nx3600AC are the main design parameters or decision variables compressor pressure ratio and compressor isentropic efficiency. Therefore, it is considered our decision variables to perform multi-object optimization. To formulate a meaningful optimization problem, there are often restrictions that need to be
satisfied when performing optimization, often to make sure that the solutions are reasonable and realistic. Here, two constraints are taken into account, as described in Table 1.Table 1. Physical constraints for the optimization of an air compressor (AC)ConstraintReasonRAC&amp;lt;22May temperature limitnAC&amp;It;0.92Commeral
availabilityA modified version of a GA developed with Matlab software was used to best determine among the most appropriate design parameters for an AC. Figure 4 shows the Pareto limit for multi-objective optimization of an AC, whose compressor pressure ratio and compressor isentropic efficiency are two main design variables. The
range of values shown is limited to problem restrictions.Figure 4. Pareto limit for optimization of an air compressor (AC), highlighting the best trade between values for objective functions (OFs). In Restic 4, the total compressor cost increases significantly as the efficiency of compressor arvergy increases up to 92%. Increasing total exergy
efficiency increases the cost even more significantly. Figure 4 has maximum exergy efficiency at the ¢ design point, while the compressor cost ratio is the highest at this point ($33.1 h—1). On the other hand, the minimum value for the compressor cost ratio consists of design point A and is about $5.12 h—1. Design point C is optimal when
exergy efficiency is the only OF, while design point A is the optimum design when the product's total cost ratio is single OF. Point D is the ideal solution for multi-object optimization, since both OF are at the most appropriate values, meaning higher exceptional efficiency and lower total cost ratio. Since this point is not on the Pareto border,
point B can be chosen as one of the best solutions because it is close to the ideal solution. Variations of compressor pressure ratio and compressor isentropic efficiency are shown in Figures 5 and 6, which show distribution distributions for populations at the Pareto boundary for each of these design parameters. The points in these figures
are obtained from the developed Matlab code and show how design parameters vary within the allowed 5. Pareto frontier. Res. In 6, the compressor is the distribution distribution of ntropic efficiency and the range that can be allowed with the population. Distribution distribution distribution of compressor pressure ratio and permissible
range with population at pareto border. In GA, a population that encodes candidate solutions (called individuals, living things or phenotipes) into an optimization problem (called chromosomes or genomopies of the genome) thrives toward better solutions. The distribution distribution of design parameters is within the range, indicating the
good selection of these two parameters for optimization purposes. In Figures 5 and 6, it is stated that the points are not only close to the boundaries, but also almost randomly dispersed within their range (8-22 for the RAC and 0.78-0.92 for nAC). In real optimization, the selection of decision variables is based on the scattered distribution
of decision variables and provides an effective search for of of's best solution. Ibrahim Dinger, Marc A. Rosen, Exergy (Second Edition), 2013Air ambient pressure (1 bar) and temperature enter the T1 compressor. Kompresor ¢ikis sicakligi kompresor isentropik verimlilik nAC, kompresor basing orani rAC ve hava ya igin 6zgul 1si orani bir



fonksiyonudur:(3.35)T2=T1x(1+1nAC(rACya—-1lya-1)))Kompresor ¢alisma hizi hava kitlesi akis hizi m bir fonksiyonudur, sabit basing Cpa de hava 6zgu 1s1 ve kompresor arasindaki sicaklik farki asagidaki gibi ifade edilebilir:Burada, Cpa asagidaki gibi sicaklik bir fonksiyonu olarak kabul edilir (Ahmadi vd., 2011a):
(3.37)Cpa(T)=1.048-(3.83T104)+(9.45T2107)—-(5.49T31010)+(7.92T41014)A.M.Y. Razak, Endustriyel Gaz Turbini 2007Adim 2.1 Kompresor girisini boyutsal olmayan akisi wlR1T1/yP1.yP1.Step 2.2 Kompresor boyutsal olmayan akis ve basing oranini kullanarak, kompresor boyutsal olmayan hizi N1y1R1T1 belirleyin ve kompresor
isentropik verimliligi 12 kompresor karakteristigini kullanarak enterpolasyon ile hesaplayin. Step 2.3 Compressor discharge to calculate mass flow, pressure, temperature and gas generator speed, N1 using:In the absence of bleeding:[7.14]T2=T1+T1/n12[(P2P1)pa-1gpa—-1][7.15]N1=@1xR1xT Pa is the average isentropic indic between T1
and T2Step 2.4 IN1@lR1T1where, calculate absorbed compressor power:.cpa's T1 to T2.J. Where there is an average specific heat at constant pressure between Fadok, Advanced Power Plant Materials, Design and Technology, 2010, the pressure ratio from the vehicle and the ability to load the compressor in increasing stages have
driven technology and material advances to produce highly efficient gas turbine systems. Increased pressure rate (at constant polytropic efficiency) tends to decrease isentropic compressor efficiency (Saravanamuttoo et al., 2001: 61). To resolve this issue, there have been highly efficient airfoils Bringing together advanced three-
dimensional aerodynamic features adapted from high-pressure aero motors where pressure ratios above 40:1 are successfully distributed. At these high pressure rates, air leakage between rotating and stationary components is more severe. Due to this scale it is more difficult to manage large industrial gas turbines compared to aero
engines, where small gaps cause large areas due to their large diameters. In addition, large cases and rotors of industrial gas turbines have a much slower thermal response than gas path components, causing minimal clearance conditions, which are usually limited to temporary operation (start, shut down, etc.) for sealing and blades.
Significant clearance improvements have been achieved through the use of state-of-the-art transient mechanical analysis calibrated to engine measurements, which can accurately calculate transient interactions between components, thereby allowing optimization of engine openings. Tiantian Zhang, ... Ruzhu Wang, Energy Efficiency in
Buildings Manual, 2019Compressor efficiency impact on COP of three GSHP system configurations Presented in Figure 9 according to the results of previous research [24,49]. Compressor isentropic efficiency ranges from 65% to 100% for each of the heat pump systems, following the range given by Cengel et al. [54] for low and high
efficiency compressors. The results show that the heat pump increases almost linearly with COP compressor efficiency. With COP compressor efficiency, system 3 increases faster. The differences between heat pump SEAs vary between 3.81 and 5.32 (or 1.51) for Systems 1 and 2, and between 3.80 and 5.42 (or 1.62) for Systems 1 and
3. GSHP in System 3 is more sensitive to changes in compressor efficiency than in System 1 and 2 [24.49], primarily due to the design and operation of System 3 and two compression stages. Because compressor efficiency varies according to higher compressor efficiency, the specific entalpi of state 3 (compressor output) for System 1,
2 and 3 is the same.Figure 9. Effect of compressor efficiency varying on heat pump COP and specific entalpi at capacitor instaltor in three systems. (Source: Self SJ, Reddy BV, Rosen MA. Ground source heat pumps as clean energy systems: basics, applications and parametric performance analyses. Harris (Ed.), Clean energy:
Resources, production and developments. New York, NY: Nova Science Publishers, 2011. 87-146; Self-SJ, Reddy BV, Rosen MA. Parametric performance analyses of geothermal heat pump systems. Int J Energy, Environ Econ 2012;20:563-609.) 1-3 of the changing compressor efficiency. As compressor efficiency increases, Reduces
compressor work that is lower for System 3 than for the other two heat pump systems. Compressor efficiency and COP variations for three heat pump systems are also shown in Figure 10. As compressor efficiency increased, system 3's heat pump exhibited a rising baton. The details of this observation are Self et al. [24,49]. Res.
Reported at 10 a.m. Impact of compressor efficiency on system COP and compressor operation requirement for three systems. (Source: Self SJ, Reddy BV, Rosen MA. Ground source heat pumps as clean energy systems: basics, applications and parametric performance analyses. Harris (Ed.), Clean energy: Resources, production and
developments. New York, NY: Nova Science Publishers, 2011. 87-146; Self-SJ, Reddy BV, Rosen MA. Parametric performance analyses of geothermal heat pump systems. Int J Energy, Environ Econ 2012;20:563-609.) Claire Soares, Gas Turbines (Second Edition), 2015Compressor degradation account for 70-80% of GT performance
losses. As a result, manufacturers have focused their efforts on analyzing the degradation mechanism and effective performance recovery tools. A 1% decrease in compressor isentropic efficiency for a large industrial turbine would cause a 1.2% reduction in output. The combined effect of a 1% reduction in airflow and efficiency provides a
1.8% power output reduction and a 0.8% increase in GT heat ratio. Output and efficiency loss have two important contributions:*Compressor airflow reductionsCompressor, reverse pressure gradient Reduction of aerodynamic losses in erosion, corrosion and contamination changes the surface roughness and shape of the blades and
affects both compressor capacity and optimum aerodynamic behavior. Compressor capacity is further reduced due to increased interference flow due to larger gaps in seals and openings. The reduction in capacity is usually 1.6 times the decrease in compressor efficiency. It should be remembered that local degradation has a chain
effect. If there is a higher loss at a certain compressor stage, the stage output pressure drops, the temperature increases, and all other stages work in incompatible conditions.A.M.Y. Razak, Industrial Gas Turbines, 2007A cycle gas turbine design point calculation will be adopted using three methods. The first method defined by Rogers
and Mayhew.1 is considered equal for gas properties, cp and y, compression, heat addition and expansion processes. The second method corresponds to the discussed method in which y different values are used to perform CP and y saravanamutto et al.3. The addition of heat is determined from combustion graphs, as shown in Figure
2.17. In the third method, the entalpi-entropy approach is used as explained in section 2.12. The heat input is determined using the combustion graphs shown in Figure 2.17. Effect Turbine flow rate resulting from the addition of fuel to the boiler is ignored, as this increased flow rate is assumed to be lost due to leaks and cooling effects.
Design point data corresponds to:sworking environment air.compressor input temperature, T1 = 288 Kecompressor input pressure, P1 = 1.013 Barecompressor pressure ratio, Rpc = 20ecompressor isentropic efficiency, nc = 0.87<combustor pressure loss, AP = 5% of compressor distribution pressurescombustion efficiency, nb =
0.99-turbine in-in temperature, T3 = 1400 Keturbine in-in temperature, nt = 0.9«input and exhaust losses = Oefuel throttle Cp and y values for the first method are set to 1,005 and 1.4 respectively, for compression heat addition and expansion in the current gas cycle. From Equation 2.29 the compressor discharge temperature, T2, is
calculated by:T2=T1+T1nc((Rpc)y—1y—-1)T2=288+2880.87((20)13.5-1)=736.07KThe compressor specific work input, WcWc=1.005x%(736.07-288)=450.31 kJ/kgand the compressor discharge pressure, P2 equalsP2=P1xRpc=1.013x20=20.26 Bar-AThe turbine inlet pressure, P3 is equal to:P3=P2x(1-AP/100)=20.26%(1-5/100)=19.247
Bar-ATherefore the turbine pressure ratio is given by:From Equation 2.31 the turbine exit temperature is given by:T4=T3-T3xntx(1-1Rpt)13.5T4=1400-1400x0.9%(1-(119)13.5)=683.266Kand the turbine specific work output, Wt is:Wt=1.005%(1400-683.266)=720.318 kJ/kgThe specific heat input, Qin is given by Equation
2.12:Qin=1.005%(1400-736.07)/0.99=673.99 kJ/kgThe net turbine specific work , Wnet = Wt — WcWnet=720.318-450.31=270.01 kJ/kgTermal efficiency net turbine is the ratio of the work to heat input. Thermal efficiency therefore is this: The second method also takes into account y for CP and y, but uses different values for compression
and expansion operations. These values for compression are the same as those used in the first method. Therefore, compressor discharge temperature and compressor is the same as calculated in Section 2.18.1 of the compressor. Thus: T2=736.07KWc=450.31 kJ/kg Compressor pressure ratio and compressor pressure loss are the
same as above, so compressor discharge pressure and turbine inflein pressure will be the same as determined in Section 2.18.1. Therefore: the turbine input pressure is equal:Combustion temperature rise T32 = T3 — T2. The theoretical fuel-f air is 0.0195 for the compressor inf input temperature of 736.07 K, which is equal to the
compressor discharge temperature, and the combustor temperature of 663.93 K to rise from Figure 2.17. Actual fuel-to-air ratio fa = f/nb. Thus the actual fuel-to-air ratio is FA = 0.0197. We assumed it was fuel soda, which is a lower heating value (LHV): Qnet 43 Kg. Therefore, specific heat input is
equal:Qin=faxQnet=0.0197x43100=849.07 kJ/kg For expansion, we will assume that CP and y are 1,148 and 1,333, respectively. Turbine output temperature equals:T4=1400-1400x0.9%(1-(119)0.3331.333)=743.84KTurbin specific operation:Wt=1.148x(1400-743.84)=753.753.753.75318 kJ/kgNet custom operation
isWnet=753.318-450.31=303,008 kJ/kgThe thermal efficiency in this case:nth=303.008849.07=0.35687The third method determines the performance of the gas turbine using entalpive entropys at various points in the cycle. It is considered the most accurate method for calculating the design point performance of a gas turbine. The
method is much more detailed and is usually carried out using a computer program developed for this purpose. However, the relevant processes will be outlined. Equations for integrating Equation 2.44, which describes temperature change for air and combustion products with certain heat, can be developed for entalpi and entropy.
Therefore:[2.65]H=a(T-T0)+bT2-T022-c(1T-1T0)[2.66]S=alnTTO+b(T-T0)-c2(1T2-1T02)-RInPPOnerede T and P air or gas temperature and pressure, respectively, and TO and PO reference temperature and pressure, entalpi and entropy, are considered zero respectively, temperature and pressure 273 K and 1,013 Bar-A, respectively.
The constants a, b, and c are determined as follows:a=} i=1nocaixmfib=} i=1nocbixmfic=} i=1noccixmfiai, bi, and ci are the constants defined in Table 2.1 for each component, and noc is the number of components in the air or combustion products. In the example, the compressor input pressure and temperature is 1,013 Bar and 288 K.
From the equations 2.65 and 2.66, we calculate the entalpi and entropy in the compressor infroads as follows:H1=14.876 kJ/kgS1=0.053 kJ/kg K.Compressor pressure ratio 20, compressor discharge pressure, P2 = 20.26 Bar-A. From equation 2.66, the temperature of the isentropic compressor discharge can be determined. This is
achieved by using P2 for the term pressure in Equation 2.66 and changing the temperature until the entropy is equal to 0.053 kJ/kg K. Isentropic compressor discharge temperature, T2', works:Equation 2.65 using this value, In compressor discharge, entalpi, H2' is obtained due to Isentropic compression:The isentropic efficiency Equation
for a compression process can be written in terms of 2.28 enthalpis:nc=H2'-H1H2-H1 where H2 compressor discharge corresponds to the actual entalpi: Equation 2.65 using H2 actual compressor discharge temperature, T2, can be determined implicitly: Compressor-specific operation: Wc = H2 — H1. Therefore: The fuel-to-air ratio can
now be calculated in a similar way, which is discussed in Method 2. Combustor input and in this case the combustor temperature increase is 702.86 K and 697.14 K, respectively. Theoretical fuel-to-air ratio, f, 0.0195 is obtained. Actual fuel-to-air ratio, fa = 0.0195/0.99 = 0.0197. Heat inlet Qin is:Qin=0.0197x43100=849.388 kJ/kgUsed fuel
gas and can be modeled as C12H24. Yakit-hava orani ve hava bilesimi bilerek, yanma Urinlerinin bilesimi hesaplanabilir, goodger.13[2.67]CxHy+m(02+0.78090.2095N2+0.00930.2095Ar+0.00030.2095C02)=n1C0O2+n2H20+n3N2+n4Ar+n502Miktarlari 0.7809, 0.0093, 0.003 ve 0.2095 N2'nin hacim-kesirleri veya molar-fraksiyonlari
(mol-fraksiyonu), Ar, CO2 ve O2 hava, sirasiyla ve nl1, n2, n3, n4 ve n5, yanma urtinlerinde sirasiyla CO2, H20, N2, Ar ve O2'nin mol fraksiyonudir. The terms X and y are mullah fractions of carbon and hydrogen in fuel. The term x = 12 and y = 24 and m for gaze gas is more air determined using fuel-air ratio (fa):
fa=12.01x+1.008y(1+0.78090.209 5 +0.00930.2095+0.00030.2095) that MW is the mole weight of the air and that the factors 12.01 and 1,008 are the atomic weights of carbon and hydrogen, respectively. By performing the molar balance using Equation 2.67, the m mole fraction of combustion products (n1, n2, n3, n4 and n5) can be
determined in a similar way to the one discussed in Section 6 (Section 6.18.4). Since turbine input temperature, T3, pressure, P3 and combustion gas composition are now known, equations 2.65 and 2.66 can be used to determine entalpi, H3 and entropy, S3 at turbine input. Due to isentropic expansion, entalpi should be determined at
the exit. This is achieved using Equation 2.66 and by replacing the turbine output temperature, the T4, until the entropy is equal to the turbine's input, the S3. The equation can be determined from 2.65 onwards due to entalpi and H4' turbine output due to ntropic expansion. The turbine isentropic efficiency in Equation 2.30 can be
represented as follows: H4 turbine output is the real entalpi. The values H3, S3 and H4' are 1272,995 kJ/kg, 0.958 kJ/kgK and 428,005 kJ/kg, respectively. A turbine is 0.9 for isentropic efficiency, the actual entalpi at the exit from the turbine is 512,504 kJ/kg, and the entropy at the turbine output is 1.0768 kJ/kgK. Thus the turbine specific
work, Wt, is:Wt=H3-H4=1272.995-512.504=760.491 kJ/kgThe net specific work (Wnet) from the gas turbine is:Wnet=Wc-Wt=760.491-445.3=315.191 kJ/kgThe thermal efficiency (nth) is:nth=WnetQin=315.191849.388=0.3711.The specific heats at the salient points 1, 2, 3 and 4, as shown in Fig. 2.29, correspond to 1.0011, 1.083,
1.2193 and 1.1198, respectively. The corresponding values for the y= cp/cv ratios at the prominent points of 1, 2, 3 and 4 are 1, 402, 1.3607, 1.3082 and 1.345, respectively. This due to compression is due to temperature increase in CP as described in Equation 2.44. Similarly, in the 3rd world, the 3rd World No. However, as can be seen
in table 2.3, the increase in water vapor in combustion products is also due to an increase in the point cp 3. Also note that there is an increase in co2 content in its products, which are thought to be burning, a greenhouse gas and global warming. Therefore, gas turbines powered by fuels such as natural gas or methane with a higher
hydrogen content will result in more special work due to the high water vapor content in combustion products. With methane as fuel, this increase in power output can be as high as 2% compared to this when using gas oil. Keep in mind that y temperatures lead to a decrease in y.29. Turbine cycle on temperature-entropy diagram. Table
2.3. Combustion ComponentGravimetric or mass fractionN20.744020.162Ar0.009C020.061H200.025May the composition of products considered sample air over there. Demyd effects can also be detected in the analysis. For example, given the relative humidity of the air, specific humidity can be calculated, as explained in Section
2.11.1, the mass of water vapor per dry air unit. Therefore, the specific humidity can be added to the air composition, as shown in Table 2.2, and the air/gas composition can be returned to normal to determine the gravimetric composition of humid/humid air and repeat the above procedure. The additional heat inlet required to heat the
water vapor from the compressor discharge temperature, T2, turbine inlet temperature, T3, must be calculated. This can be determined using Equation 2.68:[2.68]Hs=2.232Ts+2352.623Hs water/steam entalpi (kJ/kg) and where Ts is the water vapor/steam temperature in Celsiuss.Table 2.4. Error 1 in Table 2.4 is a percentage error
between Methods 1 and 3, and a percentage error in Error 2 is a percentage error between Methods 2 and 3. Remember that the first method, especially heat inlet, gives the greatest error. This is because the method of calculating the heat input does not pay attention to the change in gas composition during combustion. The error using
Method 2 is quite small, and this is because we calculate the heat input using combustion curves and try to adjust the change in the gas composition using different values for CP and y during expansion. Because these values are closer y actual average values for CP and 2012, errors in the calculation of design point performance are
small. It should be pointed out that Method 2 is not suitable for the design of gas turbines and method 3 should be adopted. However, Method 2 it is a quick way to predict the design point performance of gas turbines. Table 2.4. Error in methods of calculating the design point performance of gas turbines relative to Method

3Method - 123Error 1 (%)Error 2 (%)T2 (K)736.07736.07713.1023.2213.221Wc (kJ/kg)450.631450.631445.31.1971.197Qin (kJ/kg)673.99836.14849.38820.65-1.597T4 (K)683.266743.84750.103-8.91-0.835Wt (kJ/kg)720.318753.27760.491-5.283-0.95Wnet
(kJ/kg)270.01303.008315.191-14.334-3.865nth(-)0.4010.356870.37118.057-3.835Ibrahim Dincer, Marc A. Rosen, in Exergy (Second Edition), 2013Sensitivity analyses can be used to describe the effect on the OFs of varying decision variables. The results of these sensitivity analyses are shown in Figure 24.9 for gt power plant.
FIGURE 24.9. Change of exergy efficiency with the total cost ratio of the GT plant for five design parameters, for four optimized cases (A-D). (a) AC isentropic efficiency increase effect, (b) GT isentropic productivity increase effect, (c) GTIT increase effect, (d) AC pressure rate increase effect and (e) AP temperature increase effect.
Variations of OF's, which vary in compressor isentropic efficiency, are shown in Figure 24.9a. An increase in this design parameter is seen within the permit range, increasing gt power plant exergy efficiency, reducing the total cost ratio of low exergy efficiency and increasing it for higher exergy efficiency. Thus, a conflict between OF's is
observed. In addition, this design parameter should have a scattered distribution close to maximum values, since the region where improvements are observed in both OF is larger than the region where the conflict is observed. Figure 24.8a confirms this trend. Figure 24.9b stated that an increase in GT isentropic efficiency led to an
increase in extryen efficiency and a reduction in the total cost ratio. Therefore, GT isentropic efficiency can have an advantage in high values. Figure 24.9c shows the change of both OF when gtit changes in the range it allows. An increase in this design parameter is seen to improve the exergy efficiency of the plant, but especially when
exergy efficiency is lower and especially exergy efficiency is higher to increase the total cost ratio to reduce the total cost ratio. This behavior is caused by an increase in the cost of CC, an increase over a reasonable range of GTIT, directly affecting the total cost ratio of the plant. The effects of compressor pressure ratio on both OF are
shown in Figure 24.9d. An increase in compressor pressure ratio increases GT exergy efficiency for all ranges, but lower exergy efficiencies reduce the total cost ratio and higher exergy efficiencies increase. This trend is reflected for GTIT's variations in the total cost ratio at Figure 24.9c. Inch At 24.9e, it seems that both OFs with
increasing AP temperature (T3) lead to improvements. This explains why the most appropriate points in Figure 24.8e are at higher values. Therefore, these parameter variations do not cause a conflict between the two OFs. OF's.
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