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In looking at the costs of owning and operating an industrial pump, it

is now widely accepted that every aspect must be observed. The true

cost evaluation should take account of all elements, from purchase to

scrapping – what is now defined as Life Cycle Costs (LCC).

Fig. 1 is a definition of LCC using guidelines established by the VDMA

(association of German engineering shops).

In calculating LCC through time, account should be taken of the 

service life of the pump in years and allow for interest rate and inflation

to arrive at the real interest rate. The formula also gives the ’present

value’ of each cost element (Fig. 2).

Factor examples and values for real interest (taking account of in-

flation) are worked out in Figs. 3 and 4. 

Common elements and exclusions
LCC can be a valuable tool in purchase decisions and budget

forecasting 

The concept is also useful in comparing one type of pump with anoth-

er. It is less useful for comparing pumps of the same type. For example,

between two centrifugal pumps of similar capacity and material speci-

fications, differences in LCC will be relatively minor.

When comparing the LCC of different types of pump, common values for

factors such as inflation and interest rates must be assumed. Also some

elements of LCC can be excluded as being dependent on individual cir-

cumstances. For example, downtime causing loss of production may be

very high, but is very difficult to calculate in this context. Other elements,

such as installation and commissioning, decommissioning and disposal

and environmental costs, can be ignored for comparison purposes.

However, as this study confirmed, there can be significant differences

between types of pump when comparing:

– Initial cost (which includes motor, base plate, couplings etc.)

– Energy cost.

– Routine maintenance cost.

– Repair cost.

Scope of investigation (Fig. 5)
Five types of pump were investigated (3 sizes of each type, to match

specified flow rates from 1m3/h to 8m3/h) and in each case LCC was

calculated for operation at specific pressures from 5 to 100 bar. In

practice, not all the pump types are suited for operation in all circum-

stances. Limiting factors include pressure, temperature, solid content,

hazardous fluids and pump pulsation.

Investigative method
All data was provided by the pump manufacturer in each case. For

each type of pump a prominent reputable manufacturer was chosen

as representative. Each company was requested to select and price its

most appropriate model to best meet given operating criteria, in-

cluding flow, pressure and liquid specifications. 

The same set of requirements was given to each pump company. Data

was also requested on manufacturer’s recommendations for routine

maintenance, costs of spare parts and labour for repairs, and the

expected time between repairs. The required operational duty was

4,000 h/year, based on 50% of the 8,000 hours available in the year.
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Fig. 6 shows operating data and pump data relating to one type of

pump, the Hydra-Cell. Equivalent data was established for each type

of pump over a hypothetical 10–year period. Zero values indicate that

a particular element has been excluded for all pump types.

In Fig. 7, the data from Fig 6 is used to calculate LCC for each of the 

3 Hydra-Cell pumps working at 4 different pressure levels. The chart in

Fig. 8 (Results 1) presents the results from Fig. 7 as a bar chart, with

data grouped by pressure level. In Fig. 9 (Results 2) the same data is

grouped by flow rate and presented as a chart. 

Data from each of the five manufacturers was now set down to pro-

vide a basis for comparison between pump types. The figures in the

Pump Comparison tables (1), (2), (3) and (4) relate to pumps in the

small size/flow category working at low pressure.

Figs. 10–13 provide a detailed comparison of the pumps – starting 

Fig. 4: Discount factor (df) for constant yearly expenditures 

Fig. 3: Factor Cp/Cn for a single cost element after n years 




