
 

http: // www.ijrtsm.com© International Journal of Recent Technology Science & Management 

36 

 

        
                                                                                                                                                                      ISSN : 2455-9679  
         [Sandeep et al., 8(2), Feb 2023]                                                                           SJIF Impact Factor : 6.008                                                                                 

 

 

    IJRTSM 

INTERNATIONAL JOURNAL OF RECENT TECHNOLOGY SCIENCE & MANAGEMENT  

“A STUDY ON BOILER EFFICIENCY PERFORMANCE” 

Sandeep Kumar 1, Ravindra Mohan 2, Anil Singh Yadav  3, Geetesh Goga 4 
1 M. Tech Scholar, Department of Mechanical Engineering, IES, college of Technology, Bhopal, M.P., India 

2,3  Professor, Department of Mechanical Engineering, IES, college of Technology, Bhopal, M.P, India 
4Assistant Professor, Department of Mechanical Engineering, Chandigargh Group of College Mohali, Punjab, India 

ABSTRACT 

At the point when the huge amount of rice is required, there is need of establishment of the customary rice factory. 

From this plant, the rice delivered is of good quality and high grade of rice is acquired. In prior time wheat goes 

along with the husk, presently grain is isolated from the husk, and the rice is sold at great cost. At limited scope 

when coal is utilized in rice factory plant the working expense increments in this way benefit is diminished. More 

contamination is made because of the utilization of coal and the husk stays as waste. In the event that husk is used 

instead of coal as fuel, it is resolved that working expense turns out to be less and practical benefit comes more than 

the coal for rice creation. If the regular and auto-rice-plant is looked at, it is seen that in ordinary rice factory 

working expense of utilizing husk and coal is not as much as auto rice plant. Be that as it may, limit and affordable 

benefit comes more in auto rice plant. Through similar review it is found that the proficiency of utilizing both husk 

and coal emerges to be something very similar, however their examination fluctuates when examined about 

financial and use of plant. It is seen that the cost/day of utilizing husk is more than that of coal which suggests that 

husk utilized as fuel is more useful than involving coal as fuel. At the point when both the powers are looked at for 

example husk and coal then, at that point, it is reasoned that husk as fuel is utilized liberated from cost yet coal a lot 

of upkeep requires which drives it to have more expense in contrast with husk and furthermore contamination made 

by coal is more than that of husk, which makes husk more solid than the coal. 
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I.  INTRODUCTION 

The Boiler is a closed strain vessel in to which water may be fed and with the aid of Thermal power plants convert heat 

(via mechanical energy) into electrical energy. The most importanttypes are coal, gas and nuclear power stations. 

Thermal power plants are the backbone of our electricity system.Their efficiency is typically between 30 and 50%. 

Based on this, it is often concluded that thermal power stations are inadequate, waste energy, and need to be replaced 

by ’better’ facilities. To evaluate this conclusion, one needs to look at the physical properties of heat energy, as well as 

at the fine-print in efficiency calculations,defined by man.Rapid growth of electrical energy demand, not only in 

developing countries, discussions on fossil fuelreserves and the impact of thermal power generation on global warming, 

have increased the focus on alternative primary energy sources and the efficiency improvement techniques for the 

conversion of the fossil fuels intoelectricity. Development efforts are ongoing to reduce, capture and/or store CO2 

emitted from burning fossilfuels. The following is a quote from the McKinsey report of May 2007 ―Curbing the 

energy demand growth‖.QUOTE Reducing current losses from electricity generation and distribution is another 

substantialopportunity. Power generation used 155 QBTUs (Quad =1015)  representing a hefty 37% of global energy 

use –  to generate 57 QBTUs of deliverable electricity in 2003. In short, close to two-thirds of the energy put to the 
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process is lost before it reaches the final end user. UNQUOTE In this essay, we will look at some of the auxiliary load 

in fossil-fueled power stations and see what can be done to reduce this part of the losses. Thermal power stations use 

3% to 10 % of their grossgeneration capacity for auxiliary processes. A conventional coal-fired thermal power plant 

uses slightly more (5 – 10%) of the electricity it produces for the auxiliary load. For a combined-cycle power plant, the 

auxiliaryconsumption can be less than 3.5 %. Auxiliary processes are required to keep the generator running.  

 

EFFICIENCY: 

 

This definition applies to any power plant. It seems to be straight forward, but in practice, a few problems arise with it. 

First, power plants themselves use electricity for their operation (lighting, pumps, etc.). Using the total amount of 

electricity generated yields the ’gross Efficiency’, while subtracting the power plantsown use gives ’net efficiency’. 

Comparisons are only meaningful based on net efficiency. The energy efficiency of a conventional thermal power 

station, considered as salable energy as a percent of the heating valueof the fuel consumed, is typically 33% to 48%. 

This efficiency is limited as all heatengines are governed by the laws of  thermodynamics. The rest of the energy must 

leave the plant in the form ofheat. This waste heatcan go through a condenser and be disposed of with cooling water or 

in cooling towers. If the waste heat is instead utilized for  district heating, it is called co-generation. An important class 

of thermal power station are associated with desalination facilities; these are typically found in desert countries with 

large supplies of  natural gas and in these plants, freshwater production and electricity are equally important co 

products. The outstanding efficiency of variable speed fans has been discussed in this paper. The fan input power varies 

as the cube of the speed and while satisfying the system requirements at maximum continuous rating or at lower loads, 

power savings are maximized as compared to any other method of flow control. Sometimes it is difficult to match all 

three parameters (flow, pressure and speed) at the maximum efficiency point. To select a fan at maximum efficiency, 

sometimes the fan needs to be selected at a speed other than synchronous speed, which becomes possible with a 

variable speed drive. Also, a fan has higher efficiency when inlet vanes or inlet dampers are totally eliminated. Through 

the energy efficiency of variable speed fan, investment in electric variable speed drives can typically prove to be the 

most economical choice in all cases with longer than few years operating period. This is especially the situation in 

cases where investment must besplit over several years and the alternative is to install and operate a heavily throttled 

fixed speed fan dimensioned to future demand. 

 
 

Fig 1 : A Rankine Cycle With A Two-Stage Steam TurbineAnd A Single Feed Water Heater 
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II.  LITERATURE REVIEW 

Writing audit is important for conversation of various writer's paper similarly. In this paper we examined about the 

heater proficiency computation and figure out the improved outcome to further develop boiler effectiveness and 

furthermore we talked about what the creators states.  

Rahul Dev Gupta and Sudhir Gupta (2011) is doing contextual analysis on "Energy productivity improvement 

techniques for modern boiler". Here outcome shows that by controlling abundance air boiler effectiveness improved 

from 80.98% to 81.94%. So this work verifies that general boiler proficiency because of all improvement suggestion 

has expanded by 2% from 80.98% to 82.98%. 

Amir Vosough, (2011) characterize "Improvement Power Plant Effectiveness with Condenser Tension". The 

examinations show that the condenser pressure is a significant boundary that influences the result power, power 

potential and warm and exergy productivity of the cycle. The most extreme energy misfortune was found in the 

condenser where 60.86% of the info energy was lost to the climate. The determined warm and exergy proficiency of the 

power cycle was viewed as 38.39%, 45.85 %. 

Chetan T. Patel (2013) directed research on "Proficiency with various GCV of coal and effectiveness improvement 

opportunity in evaporator". He got end from this paper are on the off chance that higher GCV coal is utilized, the 

proficiency ought to be expanded. Debris and Dampness content inside the fuel will influence the effectiveness. By 

utilizing semi bituminous coal effectiveness is 80.20% as a result of its high warming worth and less dampness and 

debris content, while Indian lignite coal gives 77.51% productivity on a similar evaporator due to it has a more debris 

and dampness contents than the semi bituminous coal. 

Acharya Chirag (2014) characterize investigation of "Boiler misfortunes to further develop unit heat pace of coal 

terminated nuclear energy station". It is led at 210 MW power plant by Immediate and Aberrant technique. The 

aftereffect of this paper shows that nuclear energy station heat rate is straightforwardly impacted by boiler proficiency. 

From computation it found that 1% lessening in evaporator effectiveness builds the intensity rate by 1%.Heat rate is 

increments as boiler productivity decreases. 

Moni Kuntal Bora (2014) completed "Execution Examination from the Proficiency Assessment of Coal Terminated 

Heater". This paper advances a powerful procedure for the productivity assessment of a coal terminated evaporator, 

examination with its plan worth and enrolls a portion of the elements that influence the exhibition of a boiler.  

Sangeeth G.S. (2015) shows the "Productivity improvement of boilers" in his examination. The goal of the review was 

to investigate the general effectiveness and the thermodynamic examination of evaporator. It is seen that the general 

effectiveness of any evaporator relies on the specialized challenges under erratic circumstances. There are many 

variables, which are affecting the proficiency of the heater. The fuel utilized for burning, kind of evaporator, fluctuating 

burden, power plant age, heat exchanger fouling they lose productivity.  

J. Suresh babu (2015) project objective is to dissect the proficiency of economizer, super warmer and air pre radiator 

by shifting the different boundaries in evaporator segment. He is presume that by introducing the economizer in the 

plant in the plant, the plant productivity can increment by 10% and by executing the super radiator the proficiency can 

be expanded by (25 - 30) %, (8-10) % in each phase of super heater. 

Sarang j gulhane 2015) did their exploration on "Extension and energy misfortunes limits in the AFBC boiler". Here 

he figure out outcome after conversation on paper is in the event that we increments load, misfortunes is decreased so 

plant ought to be run in the pinnacle load, in 5.6 MW the boiler proficiency is 83.03% and 1.1 mw it was 76.63%. 

Rakesh Kumar Sahu (2015) characterize as "Energy Execution Evaluation of CFBC Evaporator". This task is finished 

at 150 MW. End got from the information connected with the boiler, on the off chance that higher GCV coal is utilized, 

the effectiveness ought to be expanded and the other one is the overabundance air. The amount of abundance air should 

be enhanced for accomplishing greatest proficiency of heater. 
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R.Pachaiyappan (2015) characterize to "Further developing the boiler proficiency by enhancing the ignition air". This 

paper manages the various ways of acquiring the greatest intensity from the vent gas going through the air preheater 

and the economizer zone to further develop the boiler proficiency. After decide proficiency in this paper the exhibition 

of the air preheater has been concentrated on based on the ignition air going through it. The right improvement of the 

ignition air can build the evaporator productivity by 2-3%.  

Mr. Amitkumar (2017) concentrate on "Productivity of evaporator and factor influencing it". He is characterizing that 

the proficiency estimation by roundabout technique is the most effective way to account all the Boiler misfortunes. The 

pipe gas misfortune in a Heater is generally higher than some other misfortunes so the stack temperature is to be 

checked and diminished. PH level of boiler water ought to be kept up with between 8.5-9.5 to keep away from 

consumption.  

Gudimella Tirumala Srinivas (2017) paper present "Proficiency of a Coal Terminated Heater in a Common Nuclear 

energy Station". This paper predominantly shows the heater productivity assessment technique by immediate and 

roundabout strategy. He get the outcome is 83.94 % by Direct strategy and 91.96 % by Aberrant technique. The 

immediate strategy assists the plant work force to assess rapidly the boilers productivity with few boundaries and less 

instrumentation. 

Ashutosh Kumar (2017) present a methodology for the productivity improvement of Environmental Fluidized Bed 

Burning Heater. Paper tends to the different methodologies for proficiency improvement of an evaporator. He find the 

Proficiency of boiler relies upon vent gas outlet temperature i.e., APH outlet temperature and on diminishing the pipe 

gas outlet temperature (i.e., 310°C), reasonable intensity misfortune increments by 10°C on diminishing reasonable 

intensity misfortune, effectiveness worked on by 1% of the boiler 

Md. Amanulla Farhan (2017) examine on the "Examination of evaporator execution in power plant" AT various unit 

of heater and figure out the boiler proficiency of unit-3 and unit-4 after estimation is 82.03% and 82.35% separately. It 

is determined by Backhanded or Misfortunes Strategy which is precise then Direct technique.  

T.Manikandan (2017) present the paper on "Execution investigation of boilers". In this venture execution examination 

has been done by decreasing the abundance air hold back oxygen at the hour of ignition process, weakening of fuel 

quality and water quality likewise prompts horrible showing of heater. Changes in conceding to oxygen in 

overabundance air almost 4.7%, so level of overabundance air diminished to 29.62% and gets an over 84.806% of 

warm productivity. So 0.46% of productivity can be expanded by this investigation project. It works on the monetary 

state of working that boiler almost more than 30lakhs per annum.  

P. Celen and H.H. Erdem (2017) completed "A contextual investigation for computation of heater proficiency by 

utilizing backhanded strategy". In this study the impacts of addition dampness content of fuel and overabundance air 

coefficient on heater not entirely settled by utilizing roundabout strategy. Here results are get as Addition of dampness 

content of lignite brought about decrease of lower warming worth so evaporator proficiency diminished from 0.92 to 

0.66, The boiler productivity diminished from 0.92 to 0.90 with the augmentation of overabundance air coefficient up 

to 25%, Addition of dampness content affects heater effectiveness contrasted with abundance air coefficient. 

Abhinav Sahai (2017) determined the effectiveness of boiler and execute the technique for productivity improvement 

in his paper. Proficiency for various GCV has been displayed in paper for FBC heater and this paper additionally gives 

the depiction of estimation of effectiveness for FBC boiler. After computation he express that the dry vent gas 

misfortune in is generally higher than some other misfortune. In this way dry vent gas misfortune ought to be limited 

by most extreme intensity extraction in the convective surfaces of the Boiler. Consequently by diminishing hydrogen 

misfortune and dry vent gas misfortune proficiency can be moved along.  

P. Papireddy (2018) is led an examination to find out the "Execution investigation of boiler in nuclear energy station" 

of 210 MW. He is utilized Immediate and Circuitous strategy to compute the boiler productivity. He is likewise present 

the proficiency estimation of turbine, condenser and assessment of different boundary to track down misfortunes. Here 

some advancement procedure is notice in paper to limit the misfortunes. The trial result demonstrate that fundamental 
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steam temperature and strain, turbine chamber effectiveness ought to be expanded and condenser vacuum, dry pipe gas 

misfortune, dampness in fuel, heat rate ought to be diminished for improved productivity. Plant ought to be run at full 

burden for most extreme proficiency.  

A.A. Nuraini and S. Salmi (2018) project objective is "Proficiency and Boiler Boundaries Impacts in Subcritical 

Heater with Various Kinds of Sub-bituminous Coal". The outcome shows that coal with various CV and properties will 

display different productivity to the evaporator. The outcomes show that sub-bituminous coal with CV 5013 kcal/kg 

performs much the same way to assigned coal with CV of 4852 kcal/kg. The outcomes pass that the coal type 

contributes on to significant energy misfortunes during the burning system in the heater.  

Wadhah H. AlTaha (2018) doing contextual investigation on "Execution Examination of a Steam Power Plant". He 

get from the review is top warm and add up to efficiencies unit creating at full burden (100 percent) and reduction at 

halfway burden (40%) and the least pace of intensity net unit obstetric gets the full burden (100 percent) and increments 

when the fractional burden (70%) and proceeds with increment when the incomplete burden (40%), so it tends to be 

suggested for activity at full load. 

Vivek Khare (2018) referenced their concentrate on "Execution Evaluation of 2X250 MW Coal Based Nuclear energy 

Station". Here he track down that The distinctions in the determined productivity from the design. 

III.  CONCLUSION 

If the excesses air supplied is very large amount then the ignition temperature required for combustion of coal is 

decrease which effect the combustion efficiency of coal is reduced and due to this losses in boiler is maximized & 

formation of carbon monoxide is increase. So quantity of excess air is to maintained. And furnace draft pressure is also 

effect the combustion of coal. The furnace draft pressure is maintained about the balanced draft. 
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