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Abstract- This paper attempts to find out the life cycle cost of a centrifugal pump in order to increase its monetary 
efficiency. So in this concerned study mean time between failures (MTBF) and mean time to repair (MTTR) are the major 
factors stressed upon. Here basically emphasis is on calculating all the costs and not only on the acquisition costs. Life cycle 
cost analysis is a probability based analysis not depending on perfect costs.  
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I. INTRODUCTION 
 
In current global economy, where companies are 
facing cut throat competition, every enterprise 
whether it’s big or small are concentrating on saving 
their assets. This saving of assets can be done in 
various different methods, life cycle costing being 
one of them. The analysis of life cycle cost in first 
glimpse looks simple, one has to just collect all the 
costs from design to disposal and sum them up, but 
firms soon find that they require data of many past 
years to perform this analysis efficiently, so generally 
ignorance is provided to analysis of life cycle cost as 
the work becomes lethargic and complex. Thus long 
term profits are ignored giving more impetus on 
achieving profits in shorter time. If any firm is 
undertaking the analysis of life cycle cost, they soon 
find that there’s no fixed or specific way of analyzing 
and the undertaking firms consider their own 
parametric costs. 
This study features by comparing the centrifugal 
pump as an example that not only analysis can be 
done for longer time intervals but also for shorter 
time intervals like 5-20 years. Thus, the firms can 
find their profits at a desired time range by switching 
the cost they are concerned of. Life cycle cost was 
originally designed for procurement purposes in the 
U.S. Department of Defence and is still used most 
commonly in the military sector as well as in the 
construction industry. The life cycle has been 
appointed rather slowly in other different industries. 
The most relevant promoter of life cycle cost analysis 
has been the Public Sector.  
When the total life cycle cost is minimized, the best 
balance among costs element is achieved. The merger 
of both art and science with a good judgement 
provides best results in life cycle cost--a portion of 
the work effort involves applying art and science to 
practices of installation, maintenance and use of 
pumps. Generally in today’s work culture people only 
consider the procurement cost neglecting other 
important costs. Here the procurement cost acts as a 

tip of iceberg which does not show underlying hidden 
cost. The consideration of only the tip of iceberg is 
hazardous as the difficulties and hazards generally are 
hidden in the inside. So from here it is clearly seen 
that consideration of life cycle cost is highly 
rewarding, removing all the hidden costs that are 
being left unattended.  
 
II. LITERATURE REVIEW 
 
 Literature review related to life cycle cost:- 
Life cycle cost is the total cost of ownership of 
machinery and equipment, including its cost of 
acquisition, operation, maintenance, conversion, 
and/or decommission.LCC are summations of cost 
estimates from inception to disposal for both 
equipment and projects as determined by an 
analytical study and estimate of total costs 
experienced in annual time increments during the 
project life with consideration for the time value of 
money. The objective of LCC analysis is to choose 
the most cost effective approach from a series of 
alternatives to achieve the lowest long-term cost of 
ownership. LCC is an economic model over the 
project life span. Usually the cost of operation, 
maintenance, and disposal costs exceed all other first 
costs many times over. The best balance among cost 
elements is achieved when the total LCC is 
minimized. As with most engineering tools, LCC 
provides best results when both engineering art and 
science are merged with good judgment to build a 
sound business case for action. 
 
Overview of life cycle cost:- 
Life cycle costs (LCC) are cradle to grave costs 
summarized as an economics model of evaluating 
alternatives for equipment and projects. Engineering 
details drive LCC cost numbers for the economic 
calculations. The economics of proposals drives the 
scenario selection process. Good engineering 
proposals without economic justification are often 
uneconomical. Good engineering with good 
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economics provide business successes. The LCC 
economic model provides better assessment of long-
term cost effectiveness of projects than can be 
obtained with only first costs decisions.  
 
Conclusion of literature review:- 
LCC is simply a way-stop on the never ending 
journey for reducing costs. LCC is clearly not a 
destination. LCC provides the tools to engineer 
maintenance budgets, ownership costs, and present 
decision making scenarios in a financial perspective 
to achieve the lowest long term cost of ownership. 
 
Objective and Methodology 
Objective: As mentioned in the above section the 
main objective is to increase the monetary efficiency. 
So in this concerned study mean time between 
failures (MTBF) and mean time to repair (MTTR) are 
the major factors stressed upon. 
 
Data Collection and Analysis: 
As suggested in the previous section a comparative 
data has been collected and analysis has been done in 
order to fulfil the objective. Here a comparison is 
shown between three sets of centrifugal pumps 
through which after analysis the desired results are 
able to achieve. The first table shows data collected 
of set no. 1 of the centrifugal pumps. 
set no. 1 of the centrifugal pumps. 
 

TABLE NO.:1 
(CURRENCY in RUPEES) 

 
 
As suggested in the previous section a comparative 
data has been collected and analysis has been done in 
order to fulfil the objective. Here a comparison is 
shown between three sets of centrifugal pumps 

through which after analysis the desired results are 
able to achieve. This table no. 2 shows the data 
collected of second set of centrifugal pumps. 
 

TABLE NO. :  2 

 
As suggested in the previous section a comparative 
data has been collected and analysis has been done in 
order to fulfil the objective. Here a comparison is 
shown between three sets of centrifugal pumps 
through which after analysis the desired results are 
able to achieve. This table shows the data collected 
for set no. 3 of centrifugal pumps. 
 

TABLE NO.:3 
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III. RESULTS 
 
The table no. 1 shows the analysis and the final net 
Life cycle cost of the set no. 1 of centrifugal pumps.   
 

RESULT TABLE NO.1 

 
Result (currency in rupees) 
From table No. 1 Net profit= 49, 78,842/- 

From table No. 2 Net profit= 43, 81,548/- 
From table No. 3 Net profit= 2, 67, 76,041/-  
 
CONCLUSION 
 
From the above result tables it can be 
concluded that by considering all the costs of 
the centrifugal pump instead of considering 
only the acquisition and  installation costs, the 
monetary efficiency of the centrifugal pump 
can be enhanced leading to overall 
enhancement of efficiency of the centrifugal 
pump. 
Here, by considering the life cycle cost of the 
centrifugal pump it is described that how the 
monetary efficiency of the centrifugal pump is 
increased comparatively leading to high 
overall efficiency of the centrifugal pump.  
 
Scope for future work:- 
The analysis of life cycle cost can be achieved 
in numerous ways, by taking into 
consideration various parameters as per the 
requirement. Even higher amount of profits 
can be achieved by focusing on various other 
sectors as energy sector, maintenance sector, 
downtime etc. 
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