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ABSTRACT: A transformation is a sequence of states through which a thermodynamic system when its parameters vary from
baseline values to those in the final state. All thermodynamic properties at a time system are the system state. State
parameters are all measurable physical quantities that characterize the unique thermodynamic state of the system. A
substance is characterized, as we know, the state variables: pressure, volume, temperature, etc. At a certain amount of
substance, these three variables are a well established interdependence of thermal equation of state. To ease the study of
gases have made some considerations that lead to a relatively simple model study. This so-called ideal gas, the molecules
are considered material points, and the interaction forces between molecules are void. It is obvious that this case can not
be met in practice, but the considerations made on this system can be extended with some corrections and within certain
limits, the real gas. The application is done using Microsoft Access and was made for students to be able to easily own
knowledge about the transformations simple ideal gas of this gas. Students can calculate and make conclusions can be
drawn, however this program is not meant to replace the teacher but to offer a tool to study in classes, the theory that
parties are not very many. The menu is affordable, intuitive and helpful. For a better understanding of the application is
structured in four parts.
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INTRODUCTION

Following the experiences with the constant volume
gas thermometer was found that at very low
pressures, tending to zero, all gases tend to behave
the same way. Based on these considerations the
notion of ideal gas is a homogeneous and isotropic gas
whose molecules have their own volume and between
them there are no interaction forces.

Ideal gas is a theoretical concept, it does not actually
exist, but all gases tend to behave as the ideal gas
(using the same law) when their pressure tends
towards zero, as in this case, the volume of gas is very
busy compared with the volume of the molecules
(which becomes negligible), and greatly increase the
distances between molecules and the forces of
interaction between them also become negligible.

In 1661 Boyle Mariotte discovered in 1679 and
experimentally verified and confirmed exactly that for
an ideal gas in all possible states of an isothermal, the
product of pressure and volume is constant, ie:

(p : v)T:const = const. (1)

For any two states 1 and 2 of the same isotherm:
(p1 aZ )T:const = (pz v, )T:const' (2)
In 1790 Charles found experimentally that if a given
amount m of ideal gas occupies a constant volume

when the pressure is proportional to the temperature,
so their ratio is constant:

P ] =const (
- = 3)
[T V=const

For any two states that occupy the same volume of

gas:
(ﬂj = (&j const
T' V=const TZ V=const

(4)

In 1802 Gay-Lussac has shown that the volume of an
ideal gas maintained at constant pressure vdries
linearly with temperature:

)

V=V, +V, y(t-t,)
where: 7/[1/ °C] = volumetric expansion coefficient of
ideal gas;

Vv, [m3 ]= gas volume at the reference temperature to.

1 m’ 1
= or| — 6
g 273,15{m3-°<:} [Oc} ©)
For any two states 1 and 2 volume ratio is:
V1 _ Vz
(T1J _(TZJ (7)
p=const p=const

DESIGN AND IMPLEMENT APPLICATION

Data was stored in an Access database type, called
ChimUniv. As an Access database type it includes all
the items needed for the application: data tables,
forms, query requests, reports, macros, modules.
Today there are applications that do not have a
graphical interface through which to access the
program options. Therefore, it was developed and
implemented a main interface that allows accessing
various options of the application, using the mouse
and keyboard. The main interface has the layout
presented in Figure 1.

It is noted that there are several command buttons,
labeled, to be used to select various options of the
program. The main menu contains a summary of this
application, and skills that they need to learn the
student until the end of time.

For a better understanding of the application is
structured in four parts, each with several
components:
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O Isothermal transformation: definition, graphical Figure 2 is the transformation of the isotherm shape

representation, and includes a summary of Boyle-Mariotte law and is
O Isobar transformation:  definition, graphical ~made in the same way as the other two forms (Figure
representation, 3 and Figure 4).
O Transforming izocord: definition,  graphical — Gas Laws form includes all three transformations, and
representation, moreover appears Van der Waals equation and the
O Ideal gas law applied problems. Clapeyron-Mendeleev equation. By activating the

buttons, will open the forms that will present an
example of application to each law separately.
Clapeyron-Mendeleev equation in the case is five
examples of problems.

Each application / problem has boxes where the
student will enter data in the problem statement will
be executed transformations and the application will
calculate what the problem is required. Each form has
a pressing ,,Clear” button that will clear the boxes and
other data can be entered and a button”to exit” out
of the application.

B Legile gazelor : Form
LEGILE GAZELOR

B LegileGazelor] : Form

i ]z 3 .
- ‘ p+ (IV—2 (7 —nb)=nRT

1. Transformarea izotermi
(Legea Boyle - Mariotte)

EE LepeaBoyleMariotte : Form

Un gaz oarecare ocupa un volum de 1000 ml la o presiune
de 2 at. Sa se calculeze volumul pe care il va ocupa
aceeasi cantitate de gaz comprimata insa la 20 at.

ChimUniv
BES LegeaGayl ussac : Form
= LegileGazelor3 : Form

Un gaz carecare ocupa la 0C un volum de 500 mil. Ce
volum va ocupa el al 100C7?

3. Transformarea izocorii
(Legea Ini Charles)
Transformarea iz0cor est

3 e :
transformirii izocore (Legea Ini Chadles) [0 p

ChimUniwv

Figure 3. Isochors transformation Figure 6. Application of Gay Lussac Law
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E=l Charles : Form

LEGEA LUI CHARLES

Un gaz se gasestela 0C la presiunea de 10 at. La ce
presiune se wva afla la temperatura de 400 G7

54 se calculeze temperatura la care presiunea a 2400 g oxigen dintr-un
cilindru de 20,5 | este de 87 at.

ChimUniv
Figure 9. Application of Mendeleev Clapeyron Equation

Submitted application can run on the following
conditions: - the existence of a computing system,
Pentium | 200 MHz at least 32 MRAM available - there
is a Windows operating system and Office 2003
package.

It can be converted and Office 97, if this software is
available.

Experimental data processing by computer is faster,
more complete, attractive and can help increase
motivation and interest of students to study
Chemistry.

Feedback provided by participants (pupils, students),
underlines the strong impact that the use of
educational software can play in teaching and learning
chemistry. Such applications are considered as an
alternative to the real experiment and a means to
improve understanding by learners of abstract
concepts.

They may increase the motivation of students to learn
and to engage their interest in making science topics.
Clearly, the attractiveness is enhanced lessons, the
teacher is the best choice in joining the virtual real
experiment.
Using educational software will increase the
competence and creativity, increasing the average
educational attainment and higher to increase the
knowledge base of students, and generally to increase
the use of information technologies in various fields
activity.
Development of educational software, with the pupils
/ students is one way to attract those who are less
interested in Chemistry.
I must mention that this application is part of my
doctoral thesis (still unfinished at this point), which
includes a number of such applications developed with
Microsoft Access and others.
ChimUniv system development aimed at creating an
easy to use for both learners, but perhaps especially
for teachers, given that a very large extent, success
depends on the availability of this in a manner such
educational programs more attractive. Feedback is
always assured.
The point at which we started in implementing this
system was that the information could greatly
facilitate the study of chemistry in school and
university, this is because, using the computer can
accumulate knowledge in a more intuitive and more
attractive.
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