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What is HydrauCalcXL Add-in?
 HydrauCalcXL Add-in is a library of functions that has been developed to calculate the

pressure losses of hydraulic components in Microsoft Excel®. This library allows the direct

call of functions relating to the calculation of pressure losses. It comes from the HydrauCalc

application which is based mainly on recognized and respected references in the field of flow

and pressure losses calculation.

 The HydrauCalcXL functions can be used via the user interface of Excel, like the own

integrated functions of Excel.

 The joint use of this library and the solver integrated in Excel® (solver of nonlinear systems

of equations) makes it possible to solve iterative flow problems and to perform multi-variables

optimization analyzes of fluid systems.
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The Excel graphical interface
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The Excel graphical interface (1)

 The HydrauCalc tab
includes a ribbon that
allows you to call up the
different functions of
the library.

 From this interface,
the user inserts the
functions of the
components that he
wishes to evaluate.

 This interface is
intuitive and very easy-
to-use.
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The Excel graphical interface (2)

 The functions of the
library can also be
selected from the
"Insert Function"
buttons of the
"Formulas" tab or
from the function bar.

 This interface is less
friendly and less easy
to use than the
previous one.
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The Excel graphical interface (3)

When a function is inserted in a cell of the spreadsheet, it is possible, subsequently, to
modify the parameters of the function by displaying it in the formula bar.
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The Excel graphical interface (4)

 Function parameters can
also be changed by
selecting the "Insert
Function" button on the
function bar.
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The Functions of the HydrauCalcXL Library
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The functions of the HydrauCalcXL library
The functions of the library are accessible via the ribbon of the HydrauCalcXL tab.

The library includes five types of functions:

 Functions for calculating pressure losses of piping components such as straight pipes, bends,

transitions, junctions, pipeline entrances, pipeline discharges, orifices, grids.

 Functions for calculating the characteristics of the fluids integrated into HydrauCalcXL.

 Functions for calculation between the different variables entering into the general pressure

loss formulas (pressure loss, pressure loss coefficient, flow coefficient, volume flow, mass flow,

Reynolds number, flow velocity , ...).

 Functions to convert units of measure to each other.

 Various functions.
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The Piping Components
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The available piping components
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Straight pipes:

Bends:

Junctions:

Restriction orifices:

Transitions:

Pipeline entrances:

Pipeline discharges:

Grids:

Sprinkler :
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Component Function Arguments

The arguments of the component pressure drop calculation functions are:

 The geometry of the component (length, internal diameter, angle and radius of curvature,
absolute roughness of the walls, etc.).

 The characteristic of the flow (volume flowrate).

 The properties of the conveyed fluid (density and kinematic viscosity).

Example of Using a Component Function
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Functions of characteristics of fluids 
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Single fluids

Example of using the function to calculate the density of seawater

Plotting seawater 
characteristics using the "Plot" 
submenu
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Collections of fluids
Example of using the function to calculate the density of an oil 
contained in the list of available oils

Plotting the characteristics of a 
selected oil using the "List of 
oils fluids" submenu
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General formula functions
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General formula functions
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Example of using general formula functions
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Functions for converting units of measurement
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Functions for converting units of measurement
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Example of using measurement unit conversion functions

Technical documentation
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Calling the documentation
A help file containing documentation is associated with the HydrauCalcXL

function library. This help can be displayed in the following ways:

 Directly selecting the help file with the “chm” extension.

 Using a button located in the HydrauCalcXL ribbon.

 From the argument entry window for functions 

incorporated into HydrauCalcXL. In this case the 

help file opens directly in the help section corresponding 

to the selected function.
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Documentation of component functions (1)
Component functions are described in the

subtopics of the “HCxl Components”
topic.

For each function we find:

 A description of the function.

 The syntax of the function.

 The function parameters with their unit
of measurement.

 Examples of using the function for
different parameter values.
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Documentation of component functions (2)

The component documentation also has links
that point to topics describing the
mathematical equations used for the chosen
calculation method. These sections come from
the HydrauCalc application documentation.
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Documentation of fluids characteritics functions
General functions are described in the

subsections of the “HCxl Fluids
Characteristics” section.

For each function we find:

 A description of the function.

 The syntax of the function.

 The function parameters with their unit
of measurement.

 The mathematical equation used for the
function.

 An example of using the function.
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Documentation of general functions
General functions are described in the

subsections of the “HCxl General
Formulas” section.

For each function we find:

 A description of the function.

 The syntax of the function.

 The function parameters with their unit
of measurement.

 The mathematical equation used for the
function.

 An example of using the function.
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Documentation of unit conversion functions
Unit conversion functions are described

in the subtopics of the “HCxl Units
Converter” topic.

For each function we find:

 A description of the function.

 The syntax of the function.

 The function parameters.

 Examples of using the function.

 The list of available units and their
symbols to enter.
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Documentation of tool functions
Tool functions are described in the

subtopics of the “HCxl Tools”

topic.

For each function we find:

 A description of the function.

 The syntax of the function.

 The function parameters.

 An example of using the function.
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Data exchange with the HydrauCalc application
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Data exchange with HydrauCalc application
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Data can be exchanged between the “HydrauCalcXL” library and the
“HydrauCalc” application via the clipboard.

HydrauCalc applicationHydrauCalcXL library

Data export to HydrauCalc
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1 – Export function to Clipboard 2 – Import function from Clipboard
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Data import from HydrauCalc
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1 – Export function to Clipboard 2 – Import function from Clipboard
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Examples of systems solved using 
HydrauCalcXL and Excel solver
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 Find: the pump head and the system working point.
 The pump flowrate is an input data. The functions integrated into HydrauCalcXL allow you to calculate explicitly 

(direct calculation without iterations) the pressure drop of the components.
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 Find: the flowrate and the system working point.
 The pump head is an input data. The use of the Excel solver is necessary to resolve the system and find the 

flowrate.
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 Find: the volume flowrate of each branch.
 This problem illustrates the use of Excel to solve a set of coupled, nonlinear equations for unknown flowrates.
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 Find: the flowrate in each pipe.
 This problem illustrates use of Excel to solve a set of coupled, nonlinear equations for unknown flowrates.
 This example demonstrates also the use of unit conversion functions.
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 Find: the pressure loss coefficient of the two control valves to allow the desired flowrate in each heat exchanger 
and the working point of the pump.

 This example shows simple system flow balancing.
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 Find: the volume flowrate in the loop.
 This problem illustrates the use of Excel solver to find the flowrate in a simple closed loop system.
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 Find: the pressure loss coefficient of the two control valves to allow the desired flowrate in each heat exchanger 
and the working point of the pumps.

 This problem illustrates the use of Excel to solve a closed loop system with multiple pumps. In addition, the flows in 
the branches of the two exchangers are to be balanced by control valves.
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 Find: the diameter of each orifice plate to meet the required flowrate through the each heat exchanger.
 This problem illustrates the use of Excel solver to solve a complex closed loop system. In addition, the flows in the 

branches of the five exchangers are to be balanced by restriction orifices.
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 Find: the emptying time for tank containing a fluid.
 This problem illustrates the use of the Excel Solver to perform the transient analysis of a system.
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