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Flownex® SE determines pressure drop [ﬂow] and heat
transfer [temperature] for the connected components of a
complete system in steady state and transient, e.g. pumps
or compressors, pipes, valves, tanks and heat exchangers.

CLASSROOM MATERIAL:
FLUID MECHANICS

HEAT TRANSFER

THERMODYNAMICS

Bernoulli's principle:
A fundamental explanation of
energy conservation in ﬂuid ﬂow
and the causes and eﬀects of
pressure loss.

Conduction:
A fundamental explanation of
heat transfer through ﬂat and
cylindrical geometries.

Joule-Thomson eﬀect:
A fundamental explanation of a
ﬂuidʼs change in temperature
with pressure.

BRINGING NUCLEAR
QUALITY and STANDARDS
TO SYSTEM SIMULATION

Flownex® is developed in an
ISO 9001:2008 quality assurance system
and NQA1 supplier approved environment.
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FLUID MECHANICS
Bernoulli's principle:

A fundamental explanation of energy conservation in
ﬂuid ﬂow and the causes and eﬀects of pressure loss.

THEORY
The theory includes conservation of mass,
momentum and energy, static and stagnation
property relations, Moody chart roughness and
Bernoulliʼs principle.

LECTURER’S EXAMPLE
TO SHOW IN CLASS
The Flownex
Flownex®SE network with
graphical interface dynamically
illustrates the eﬀect of pipe roughness and ﬂow velocity on the
energy and hydraulic grade line.
The example uses a short pipeline
section with an elevation diﬀerence
between the inlet and outlet (that
holds pitot tubes and stand pipes)
that indicates the pressure diﬀerence.

STUDENT
PROJECT
TO USE AS
ASSIGNMENT

A student assignment with results memorandum evaluates the knowledge and
understanding of the students using either
hand calculations or Flownex® as software
tool. The assignment expects the student
to calculate the ﬂow through a ﬂow
meter using speciﬁed pressure readings
from the instrumentation.
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Flownex® is an invaluable tool with
a multitude of useful features
which makes the researcherʼs life a
hundred-fold easier, without sacriﬁcing a hundred-fold in accuracy.

Charl Cilliers
M.Eng. Nuclear Engineering
North-West University

HEAT TRANSFER
Conduction:

A fundamental explanation of heat transfer
through ﬂat and cylindrical geometries.

THEORY
Theory includes conservation of energy as well
as one-dimensional steady-state conduction
relations through a plane wall and cylindrical
pipe geometries.

LECTURER’S EXAMPLE
TO SHOW IN CLASS
The Flownex® SE network with
graphical interface dynamically
illustrates the diﬀerence between
plane wall and cylindrical wall
heat transfer with varying wall
thickness. The example uses a
heat transfer element and pipe
combination which either model
a tube or plane wall with water
ﬂowing on the one side and air
over the other.
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STUDENT PROJECT TO USE AS ASSIGNMENT
A student assignment with results memorandum evaluates the knowledge and
understanding of the students using either hand calculations or Flownex® as
software tool. The exercise expects the student to calculate and compare the air
side wall surface temperature of both the plane wall and tube scenarios using
the same speciﬁed wall thickness.
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Equipping the lecturer to ease teaching
of fundamental ﬂuid mechanics, heat
transfer and thermodynamics principles.

THERMODYNAMICS
Joule-Thomson eﬀect:

A fundamental explanation of a ﬂuidʼs
change in temperature with pressure.

THEORY
Theory includes ﬁrst law of thermodynamics,
ﬂuid property diagrams, ideal gas law relations
and the Joule-Thomson coeﬃcient.

LECTURER’S EXAMPLE TO
SHOW IN CLASS
The Flownex®
Flownex SE network with graphical interface
dynamically illustrates the eﬀect of varying throttling
and system temperatures on pressure-temperature
relations of ﬂuids. The example uses a pressurized tank
blowing oﬀ to another reservoir through a short
pipeline with a restrictor. Helium, Nitrogen and air are
used as ﬂuids.

FLOWNEX ® STUDENT PROJECT
TO USE AS ASSIGNMENT
A student assignment with results memorandum
evaluates the knowledge and understanding of the
students using either hand calculations or Flownex®
as software tool. The exercise expects the student to
calculate the pressures and temperatures of a basic
heat pump system using a pump, valve and speciﬁed
heat transfer requirement.

COMPRESSOR

VALVES

OUTDOOR COILS

INDOOR COILS

Flownex® is an ideal process modeling tool from an academic perspective. It solves the
fundamental equations to the full degree ‒ no shortcuts. This allows us to model real physical
phenomena and understand the fundamental behavior. Furthermore, the documentation is
of exceptional quality, showing each and every model used with proper references. It is
certainly not a “black-box” tool like so many other process modeling software on the market.
Dr. Wim Fuls,
Senior lecturer, Energy Eﬃciency,
University of Cape Town

