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Calculation of Dynamic Properties of Hybrid Supports of injected lubricant.
Analytical Development
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Abstract

In this work we obtain analytical expressions for the calculation of the stiffness and damping of a short
journal bearing, which is being submitted to an external pressurization force. These expressions are
obtained from Reynolds equation, which is modified to model the effect of pressurization. Such
modification lies in the introduction of a generalized function of the space impulse type (Dirac Delta).
It is important to mention that such modeling is first in its kind to solve rotodynamic problems.
Additionally there are graphics showing the performance of the stiffness and damping coefficients as a
function of the eccentricity and/or externalpressurization. It is important to notice that this is the first
work that reports analytical results of such coefficients being modified by the effect of pressurization;
currently there are only numerical solutions for its calculation.  Also, the dynamic behavior of a
rotatory system is highly influenced by the values that may be taken by the coefficients of stiffness and
damping; therefore, if the dependence to pressurization is known, it is possible to determine the
pressure values that may be applied until instability is reached

Bearing, Pressurization, Coefficients Rotodynamic, Stiffness, Damping.
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Introduction

The equations of motion of rotor-bearings,
system contain coefficients corresponding to
the film of the lubricant of the bearings, these
parameters change with the rotational speed and
consequently also change with the addition of
external pressure. That's why the dynamic
behavior is always heavily influenced by the
values they can take these coefficients. It is in
the literature as the operation speed increases,
one of the stiffness coefficients can take
negative values depending on its magnitude and
the system could instability [1].

To study the behavior of the fluid in the
hydrodynamic bearings Reynolds equation is
used, which is a simplification of the Navier-
Stokes equations for Newtonian fluids type.
Reynolds equation relates the fluid pressure in
the bearing with axial and circumferential
coordinates, so that using this equation; it is
possible to obtain the pressure field. Unable to
resolve analytically Reynolds equation, but can
be obtained depending on the ratio approaches.
(L / D); which indicates whether the bearing is
short or long. Therefore, if the Reynolds
equation is modified by a generalized function
of spatial impulse (Dirac) that models the
external lubricant injection, be possible to find
an expression that determines the pressure field
in the fluid film as a function of pressurizing
external and in turn determine the stiffness and
damping forces and corresponding coefficients,
also called coefficients rotordynamic.

Classic definition of the aerodynamic
coefficients

The model describing the function of pressure
in hydrodynamic bearings is the Reynolds
equation, such an equation can be written
generally as [2]:

ISSN-On line: 2410-4191
ECORFAN® Al rights reserved.

June 2015 Vol.2 No.2 80-91

8. L Y- S L a
58'}#5_'_& E'_'}:E_'-L_C‘:_'_C'ﬂ Cm.é—ﬂ.s{-?—j,-_ena_l

1)
Lo el. 0282iw. WE)=1+:Cosd

(2)
L 8225 = p{ &
2()- p—%- s pEra)=p

3)

Where P- is the pressure in the

lubricant film, h: is the dimensionless film

thickness of the fluid, R: is the radius of the

bearing represents the radial course, Crois the

bearing length, L:is the equilibrium angle
(attitud), % -is the dimensionless eccentricity of
the bearing € -is the lubricant viscosity fluid,

# is the angular coordinate in any point of the
bearing and the axial coordinate of the bearing.

To work in general, it is possible
dimensionless Reynolds equation using the
following substitutions:

L_ TRY_
= B F= i‘-{ag F
N = «@ ;'_:= B
T ~2/w
| (@)
Then leaving:

A 2 A .
i[h“lp}r[BJ %[rﬁa@}:zm 210 os9-12m8eno (5)
a0 a6\ L) | & 1-2¢/0)

However, in this work the main interest
is in short bearings, which comply with the
condition:L/p<1/2.

For both the first member of (5), the
first term is small compared to the second and
so dimensionless Reynolds equation for short
bearings remain as:

RAMIREZ, Ignacio, JARAMILLO, Jests y RECIO-CAMPOS, Celeste.
Calculation of Dynamic Properties of Hybrid Supports of injected
lubricant. Analytical Development. ECORFAN Journal-Bolivia 2015
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Once resolved (6), the dimensional
components of force in the radial and transverse
directions are:

FR

Foe " —(-2pl0)f, (7)
uNLD(R/C, )

Fee T _@2pla), 8)
uNLD(R/C, )

1o
fo=—1 [ 8(6.2)cos0d0dz ©)
i

gt [".[7 p(6.2)senododz (10)
4 -1J0

The following expression relates the
resultant force fr and fr to obtain a very

important dimensionless number in
rotodynamic:
S M[RJF
JiE+tEoow (e, w
(11)

This number is called Sommerfeld
number and the geometrical characteristics
relating lubricant viscosity and the bearings of
the hydrodynamic forces and weight.

The change of forces fR and fT around
the equilibrium position provides stiffness and
damping coefficients, which are defined by [3]:

oy oy &
K = oe gﬁfgo & :[KRR KRT]
afiT oty +fi Kr Kg
0 Q¢ &
(12)
ofg 21,
c= (&l w) £ _[CRR CRT]
oy _ﬁ Cr Cy
(&l w) £
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B (13)
where Kl 1t is the matrix of the

coefficients of stiffness and [6] is the matrix of
coefficients buffer. These coefficients are
related to its dimensional part by:

'Zu = Cirz Kj
_yNLD(%Yj ]
(14)
6u' = Lz Cij
(e, |

Note  that the  thermodynamic
coefficients given by (12) and (13) are referred
to the system of radial and transverse
coordinates, if you wanted to obtain these
coefficients with respect to another coordinate
system is only necessary to multiply by the
corresponding rotation matrix.

Generally the coefficients of stiffness and
damping are presented in the literature as:

(15)

The relationship between (14) and (15)
is through the Sommerfeld number given by
(11) where:

(16)

RAMIREZ, Ignacio, JARAMILLO, Jests y RECIO-CAMPOS, Celeste.
Calculation of Dynamic Properties of Hybrid Supports of injected
lubricant. Analytical Development. ECORFAN Journal-Bolivia 2015
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Solution for short bearings
External no pressurization
The mathematical model of a short bearing

without external pressurization is given by (6)
where the solution comes by:

(LY 6erl-2?) A
p= (BJ L+ 2Coso) {9 Send -2 (172%1 Cosel
(17)

Substituting (17) into (9) and (10), it is
known that the dimensionless forces are:

(L 2| a4z _2ﬂ2(1+252)_ élw
n=(5) {(1_52)2 (o) (1—z¢/m>}

(18)

B Lz s . 8z ¢l
fT_(Dj {(1_€z)3/2 (1—,92)2 (1—2¢’/0’)} (19)

Thus, it is possible to find the
coefficients of stiffness and damping in the
radial and transverse directions of a short
bearing no pressurization, only substituting (18)
and (19) (12) and (13). After multiplying by the
corresponding rotation matrix and using (16),
the coefficients are obtained in the rectangular
coordinate system. See Table 1.
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ECORFAN® Al rights reserved.

June 2015 Vol.2 No.2 80-91

~ Ar-BrrE-ler ]| . s ddre e
K =— = | f= -

1~ lr+lier

T e-Flr e g

. Ar B+l +dler | . 82 -8F)

My = — T : Tz 1 %= T _—
£fl-£ |7 +{l6—x =" = +l6— 1 )

N e . B +2ir° -8
- 'll—E:[x:— ;.16—:\':.'5:]5: = [z +(16- 77 77

|
al
1

Table 1 Aerodynamic coefficients of stiffness and
damping for short bearings in the XY system

With external pressurization

Now you need to enter the external
pressurization effect and is important to specify
the axial and circumferential injection point.
This article is modeled using external
pressurization function space Delta Dirac

impulse d(x) (also called generalized function
or distribution), which has special properties
that help in solving the model.

Suppose the pressurization will be given
a mathematical point that such behavior is
modeled perfectly by the pulse function. This
can be generalized for injections "n" arbitrary
points of the bearing. Therefore, it is possible to
consider incorporating the Dirac impulse
function as a way to represent the lubricant
injection is performed at an arbitrary position

[4]

Then the bearing undergoing
pressurization, performed in an injection port
which axial and circumferential location is
arbitrary occurs. See Figure 1.

RAMIREZ, Ignacio, JARAMILLO, Jests y RECIO-CAMPOS, Celeste.
Calculation of Dynamic Properties of Hybrid Supports of injected
lubricant. Analytical Development. ECORFAN Journal-Bolivia 2015
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Graphic 1 Location pressurization point in the bearing.
Note that the values of the axial and circumferential
coordinates to specify the particular point injection
lubricant defined.

This case corresponds to pressurizing
with timely door on the point with the
dimensionless axial coordinate z=a and the

(13 2

circumferential coordinate ““ g ”,it is noteworthy

that the position of the injection port can be as
arbitrary as you like for any securities of “a”
and “p” it is noteworthy That the position of

the injection port can be as arbitrary as you like
for any securities of

(8P) o =Ty 0(Z-2)3|0— (7 + B~ )] (20)
AF  AF

_ pres

T DLN i%r Fy,

Note that although the Dirac delta
function is defined as infinite impulse at the
point of the axial and angular coordinates, the
pressurizing force is not equal to infinity since
as the injection port is considered a
mathematical point, the product of pressure (
qpn_m)the gate area (gm_m) It will be a

constant value.

Equally worth mentioning that the Dirac
function in this model does not indicate that the
pressure is applied and disappears at a certain
time, is it is not a temporary role but is a spatial
function for a given value axial and angular
coordinate, pressure is applied in pulse form.

ISSN-On line: 2410-4191
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It is proposed as the model of
pressurization in the spot port, the
dimensionless equation:

o)L quote-alo-te-r ol 3 2

)
pz=+1)=0, p(&+27)=p(6)

(21)

Solving to (21) and using the properties
of the Dirac delta function is obtained:

(LY dlo-(zr -] ~ar-fp-al
PpREs*[*j prt W[l ‘ ‘] (172%)

(22)
After replacing (22) in (9) and (10) yields:
e @
R D prt 8 [1—5C05(ﬁ*(p)]3 (172%)

(24)

f, =

(g fx)_sstro) s
P 8 [:L—(:COS(ﬂ*(p)]3 (l_z%j

D

Substituting (23) and (24) (12) and (13)
and after multiplication by the corresponding
rotation matrix, the coefficients rotordynamic
due to pressurization are obtained. See Table 2.

RAMIREZ, Ignacio, JARAMILLO, Jests y RECIO-CAMPOS, Celeste.
Calculation of Dynamic Properties of Hybrid Supports of injected
lubricant. Analytical Development. ECORFAN Journal-Bolivia 2015
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Table 2 Aerodynamic Coefficients stiffness and damping
of a short bearing due to external pressurization arbitrary
circumferential and axial positions.

Table 3 Aerodynamic Coefficients complete table of
stiffness and damping of pressurized bearing on their part

ISSN-On line: 2410-4191
ECORFAN® Al rights reserved.

saigt] -gf

:r’ e -s16

Ce e e

Table 4 Aerodynamic Coefficients complete table of
stiffness and damping of pressurized bearing its top
center

Classic case

In the following figures, the conduct of
rotordynamic coefficients as a function of the
eccentricity of equilibrium for different values
of external pressurization force is shown.

Important Note: The dotted lines
indicate negative values

1-f,=0

prt
When the pressurizing force is zero, is obtained
the classic case of the coefficients reported in the
literature [2]. In Figures 2 and 3 the
rotordynamic coefficients for this case (direct
and coupled) appear. Mentioned coefficients
were obtained from the formulas given in Table
1, for a short bearing unpressurized externally.

RAMIREZ, Ignacio, JARAMILLO, Jests y RECIO-CAMPOS, Celeste.
Calculation of Dynamic Properties of Hybrid Supports of injected
lubricant. Analytical Development. ECORFAN Journal-Bolivia 2015
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Graphic 2 Direct Aerodynamic coefficients of stiffness
and damping for a short bearing unpressurized. for =0
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Graphic 3 Coupled Aerodynamic coefficients of stiffness

and damping for a short bearing unpressurized. f =0

Pressurized case (Y).

Below the graphs the coefficients of stiffness
and damping for different values presented
pressurizing force, the above is obtained from
the formulas found in Tables 3 and 4.

Lower injection

2- f ., =10

prt
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Graphic 4 Direct Aerodynamic coefficients of stiffness
and damping for a short bearing pressurized at the
bottom. f o =10-
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Graphic 5 Aerodynamic Coefficients of Coupled
stiffness and damping for a short bearing pressurized at
the bottom. for =10

Importantly, Figures 4 and 5, the
pressurization causes significant changes only
in the coefficients for the vertical directions
K,.C, and the values of the damping in the

directionsC,,, where not only a separation
appears with the coefficient éyx (as it was in

Figure 3) but also show negative values for
certain ranges of eccentricity, so that they can
affect the stability of the system.

In figures 6 through 9 behavior occurs
when coefficients rotor dynamic further
increases the pressurizing force at the bottom of
the bearing.

RAMIREZ, Ignacio, JARAMILLO, Jests y RECIO-CAMPOS, Celeste.
Calculation of Dynamic Properties of Hybrid Supports of injected
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Note that the graph of damping
coefficient éxy (with corresponding negative

signs) is going farther and farther to the left for
different values of pressurization (Figs. 7 and
9).

3- f,, =100

149 ng 0.7% i

Graphic 6 Direct Aerodynamic coefficients of stiffness
and damping for a short bearing pressurized at the
bottom. f . =100-

i
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Graphic 7 Aerodynamic Coefficients of Coupled
stiffness and damping for a short bearing pressurized at
the bottom. f o =100-

4. f,, =500
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Graphic 8 Aerodynamic coefficients of stiffness and
damping for a short bearing pressurized at the bottom.
e =500
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Graphic 9 Coupled Aerodynamic coefficients of
stiffness and damping for a short bearing pressurized at
the bottom. f . =500

Comparison of aerodynamic coefficients
(Lower injection)

The following figures show the comparison of
rotor dynamic stiffnress and damping
coefficients (direct in the direction xx) and the
buffer (coupled in the x direction) for different
values of pressurizing force. Remember that
these coefficients are modified to look more
drastically when are pressurized externally to
the bearing.

Figures 10, 11, 12 and 13 show that the
values of stiffness and damping direct in the
vertical direction of the lubricant film increases
with increasing the strength of external
pressurization.
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Graphic 10 Comparison of direct aerodynamic
coefficients (in the vertical direction) of a short bearing
rigidity for different pressurization values bottom.
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Graphic 11 Direct comparison of aerodynamic
coefficients (in the vertical direction) of a short bearing
rigidity for different pressurization values bottom.

Graphic 12 Direct comparison of aerodynamic
coefficients (in the vertical direction) damping of a short
bearing for different pressurization values bottom.
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Figures 14 and 15 show that as the
strength of external pressurization, the damping
coefficient in the x direction begins to change
sign for certain values of eccentricity and
therefore tend to be traveled curves to the left,
until it stops values over pressurizing the
damping coefficient becomes negative for all
possible values of eccentricity, doing this may
affect significantly to system stability manner.

Graphic 13 Comparison of direct rotor dynamic
coefficients (in the vertical direction) damping of a short
bearing for different pressurization values bottom.

Graphic 14 Comparison of coupled rotor dynamic
coefficients (in the x direction) damping of a short
bearing for different pressurization values bottom.

T

Graphic 15 Comparison of coupled rotor dynamic
coefficients (in the x direction) damping of a short
bearing for different pressurization values bottom.
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Pressurized case (ii)
Superior injection

The following graphic shows this variation for
different values of pressurizing force, on top of
the bearing.
1-f . =10

prt

Graphic 16 Direct Rotor dynamic coefficients of
stiffness and damping for a short pressurized bearing at
the top. for =10

Graphic 17 Rotor dynamic Coefficients of Coupled
stiffness and damping for a short pressurized bearing at
the top. f o =10-

As in the previous case (lower
injection), the rotor dynamic coefficients are
considerably affected are primarily direct in the
vertical direction and the bufferc ; which

unlike the previous case, it is not negative for
any value of eccentricity.

2- f,, =100
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Graphic 18 Direct rotor dynamic coefficients of
stiffness and damping for a short pressurized bearing on

its top. f e =100

Graphic 19 Rotor dynamic Coefficients of Coupled
stiffness and damping for a short pressurized bearing at

the top. f . =100-

Comparison of Rotor dynamic coefficients
(Superior Injection)

= rer

Graphic 20 Comparison of direct rotor dynamic
coefficients (in the vertical direction) of a short bearing
rigidity for different values of pressurization at the top.
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Graphic 21 Comparison of direct rotor dynamic
coefficients (in the vertical direction) damping of a short
bearing for different values of pressurization at the top.

Bl bbb bbb b bbb dd

v “"preg

Graphic 22 Comparison of coupled rotor dynamic
coefficients (in the x direction) damping of a short
bearing for different values of pressurization at the top.

Conclusions

The results found in this work are of
fundamental importance, since it was obtained
for the first time in international and
analytically literature, rotor  dynamic
coefficients of stiffness and damping as a
function of the strength of external
pressurization (are summarized in Tables 2 , 3
and 4).

Currently only numeric values of these
coefficients are making it less manageable the
results; This was possible by using the Dirac
external effect pressurization as in equation
Reynolds lubrication spatial function.
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Graphics behaviors rotor dynamic
pressurized coefficients as a function of the
eccentricity of balance and pressurizing force in
cases where it is pressurized at the bottom and
top of the bearing found.

When is pressurized at the bottom, we
find that the coefficients of stiffness and direct
buffer (in the wvertical direction) increase in
value as the external pressurizing force is
growing, just as the damping coefficient in the
x direction is affected in their values when
pressurization grows, including changes sign
for certain values of eccentricity; This result is
of fundamental importance for the stability of
the system is determined by the values rotor
dynamic having such coefficients, being more
conducive to instability as these coefficients
take negative values.

Moreover when pressurized at the top of
the bearing, the values of the stiffness (in the
vertical direction) increase in value as it grows
pressurization, but now the damping in the
vertical direction decreases when the pressing
force grows . Similarly, the damping coefficient
in the x direction increases to values greater
than the pressing force.
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Abstract

In this work the effect of the location of the secondary loop temperature control on the performance of
a structure to control product composition background of a dividing wall column (DWC) is studied.
The results show that the location has a significant effect in the control and in proper positions is
possible to maintain product purity background close to the desired value in the presence of
disturbances in the feed composition. The backstepping methodology shows the nature of the design
temperature-temperature cascade control, in addition to extensions multicascada obtained control.
Based on these initial results it will be possible to obtain control structures based on multiple
temperature measurements for controlling the composition of the products in dividing wall columns
making a contribution to the research of control in this type of separation structure.
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Introduction

Distillation is the separation process more
common in the chemical process industry.
Usually a ternary mixture can be separated by a
direct, indirect or a distributed sequence
comprising two or three distillation columns. It
has made a significant effort in developing new
methods of design, optimization and control of
thermally coupled distillation columns, which
provide savings of up to 30% of the annual cost
in the separation compared to conventional
distillation sequences ( Schultz et al., 2002). To
reduce the number of columns and avoid
remixing in such sequences, a thermally
coupled arrangement that is now known as
Petlyuk distillation column (Figure 1a) and in it
the vapor streams and liquid exiting from the
prefractionator introduced They are directly
connected with a second column directly
eliminating a column, a reboiler and a
condenser. An alternative configuration for the
prefractionator thermally coupled using a single
housing with a vertical partition dividing the
central section of the housing into two parts is
known as dividing wall column (CPD) (Figure
1b).

Despite the potential benefits of the
dividing wall column, it was not until in recent
years the industry chosen by them (Kaibel,
2002). The main reason for the slow acceptance
is attributed to lack of knowledge on the
dynamics of the process and its controllability
(Abdul Muttalib et al, 1998a;. Abdul Muttalib
et al, 1998b;. Serra et al., 2003). Recently there
has been more effort on these issues and have
been published more articles on the dynamics,
control and operation of dividing wall columns
(Rodriguez and Chinea, 2012).

ISSN-On line: 2410-4191
ECORFAN® All rights reserved.

June 2015 Vol.2 No.2 92-100

A k- ) I
Py _}l I:___ _3'. , e
Tom— . &b
) s — %o
ABC 2 b—n T Lur|ns A
e
o]
o ol
+— L _'NEl
&‘:‘ SEC—1 W
[ =3 O

Figure 1 Column Petlyuk (a) Dividing Wall Column (b)

Because the temperature measurements
are usually more sensitive and cheaper than
compositional schemes have been proposed
inferential control these measurements. Luyben
1969 proposes a technique to control the
product composition of a distillation column by
controlling the difference between two
temperature differences (DT) column. Raised as
an effective control scheme for a variety of
disturbances in different operating conditions
such as disturbances in the feed rate and feed
compositions, achieving better performance on
the grounds that the changes are canceled in the
pressure drop if two (DT) are taken in the same
section of the column where the same changes
are in the vapor and liquid loads. In 1996,
Wolff Skogestad and present examples of the
application of cascade control for distillation
columns to quantify improvements focusing on
the interaction and the rejection of disturbances
and provide some analytical expressions for the
gain of the secondary controller. Shin et al.
(2000) proposed an observer using temperature
measurements of plates instead of the
composition. Ling and Luyben (2010) made
attempts to control the composition indirectly to
the operation of the DWC and these include
structures for temperature control (TC) and
control of temperature difference (TDC).
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Luan et al. (2013) proposed a control
structure  simple temperature  difference
(STDC), consisting of two temperatures and
two control loops temperature difference.

Cascade control applied to distillation
columns possesses robustness properties is still
not entirely clear, however, Alvarez-Ramirez et
al. (2002) used the backstepping approach
where passivation show that the nature of the
design of cascade control of the composition in
a distillation column is rinsed under these
terms, plus systematic extensions  for
configuration  control is  obtained as
multicascada a natural consequence of this
same design. These researchers used a cascade
control composition-temperature, however in
controlling the composition by measuring the
composition often presents certain practical
difficulties.

Preliminary work such as Matla-
Gonzélez et al. (2013) and Castellanos-Sahagun
and Alvarez (2013) used temperature-cascade
control temperature to indirectly control the
purity of the products. Early investigators apply
them to a Petlyuk column consisted of linear
models showing interesting input-output
stability properties and performance during
periods of time to disturbances in the feed
composition. The second researchers applied to
a binary distillation column using a
combination of the theory of nonlinear
constructive passivation control and
observability notions.

In a previous study Medina-Rodriguez
et al. (2015) designed controllers cascade
temperature-temperature under the
backstepping principle for rectifying section
(SEC-3) of a dividing wall column evaluating
the effect of the location of the temperature
measurement on the performance of the
controller using as manipulated variable reflux
rate.
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These paper controllers are designed
under the same principle backstepping to the
stripping section (SEC-1) of a CPD, evaluating
the effect of the location of the temperature
measurement on the controller performance
using the rate of heat as manipulated variable.

Dynamic Simulation System

The dynamic behavior of the dividing wall
column (CPD) is based on a dynamic model
solution obtained by mass and energy balances
for each component in each dish and, in
thermodynamic relations. The model consists of
the following set of ordinary differential
equations (ODE) and algebraic equations for
each stage of the column: NC-1 continuity
equations for component 1 equation total
continuity, one equation of energy balance, 1
Hydraulic connection for flow rates of liquid on
each tray, one equation for the density of the
liquid, two equations to obtain the enthalpy
(liquid and vapor); NC relations vapor-liquid
equilibrium. For PCD considered in this work
consisted of a total of 70 stages (in the
prefractionator 24 and 44 in the main column),
a condenser and a reboiler, the resulting pattern
was formed with a total of 280 490 ODEs and
algebraic equations. The set of ordinary
differential equations are solved using the
Runge-Kutta algorithm 4th order.

System Overview

As case study considering the separation of a
mixture of benzene (B), toluene (T) and o-
xylene (X) which has a feed composition of
30/30/40% mol respectively and to be separated
reaching individual purity of 99 mol% in the
currents of distillate, intermediate and bottom.
Table 1 shows the operating conditions and
design specifications required for the model
solution. The detailed description of the model
to the case of the column Petlyuk presented in
the previous work (Matla-Gonzélez et al.,
2013).
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The same can be applied to the CPD
model, considering the decrease in size of the
intermediate stages (sections 2 and 4) column,
which are smaller than the sections 1 and 3, as
shown in Figure 1b.

Parameters Value
Number of components 3
Return the liquid fraction (B) 0.322
Return the ligud fraction (o) 0.631
Prefactionator (SEC-2)
Number of stages 24
Feeding step 13
Feed flow kmol / s 1
Diameter, m 5.63
Main column
Number Plates 44
Liquid feed step 12
Stage steam feed 37
Output stage sidestream 25
Diameter SEC 1 and 3m 7.23
Diameter SEC 4, m 453
Reflux ratio, kmol / 5 0.6672
Bottom pressure, kPa §7.89
Pressure in the dome, kPa 3749
Heat input to the reboiler, 106 127.24
Stage efficiency,% 100

Table 1 Parameters of the column
Considerations in the design of the control

This paper considers the temperature of step 1
(T1) as the controlled variable, and the heat rate
(QR) as the manipulated variable. (Ts) Is the
temperature of any stage of the section
corresponding to section 1 of Figure 1b
exhaustion. Assume that Ts is measured
without delay and temperature of step 1 (T1) is
measured with 6> 0 delay, so T1 and Ts are the
primary and secondary measuring respectively
the temperature-cascade control temperature.

For control design, we consider input-
output models of first order plus delay,
calculated from the response to a step change in
the rate of heat:
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Ta(s) _ __Kaqrry _
QQRG) Gqrr, (s) = TQRTlsHEXP( eQRTls)
1)
Ts(s) _ G (S) __KaorTs
QR(s) ~ YQRTs - TQRT,St1
(2)

where s = d / dt is the Laplace variable,
K is the gain, t is the time constant and 0> 0 is
the delay due to the measurements and internal
transport.

Cascade control design

This section backstepping approach to design
cascade controller temperature-temperature
applies (see Figure 2) in order to counteract the
non-linearities. This is accomplished through
the use of virtual or passive inputs. Once the
design is applied to a stage, this is recursive
with the other steps until the actual control
input. The cascade control structure is
composed of two controllers with feedback
where the output of the primary control or
master changes the reference point of the slave
or control. The output of the secondary control
directly affects the final control action. The
primary controller is governed by temperature
measurement in stage 1 of the column, T1, and
calculates the required temperature in the
stripping section Ts considered as a virtual
controller. In the secondary controller the
primary controller provides the reference
temperature, Ts, ref, where the manipulated
input is the rate of heat, QR.

For the design of the controller is used
the method steps tuned Internal Model Control
(Skogestad, 2003). For a Pl controller, these
parameters are the gain Kc controller, and
integral time constant tl. These tuning steps are
relatively simple analytical rules used to
calculate the parameters of the controller in
accordance with the following equations:
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KC - %;—; y T= min(Tll 86) GTsreﬁTl (S) ~ KTsref,Tlexp(_eTsref'Tls) (6)

3)

Where K, 11 and 0 are the process gain,
time constant and downtime respectively,
obtained in the characterization of the dynamic
behavior.
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Figure 2 Structure of backstepping control the stripping
section

Design of the primary controller

The function of the primary loop is to regulate
the temperature of step 1, T1, through
manipulation of the temperature of the stripping
section Ts. For the model input (Ts) -output
(T1) combining Egs. 1 and 2 thus have:

GQRT (s)
G §) = ————
.1 (5) Gor1,(8)

TQRTsSH1
=K ———=—)exp(—0 S
TS.Tl TQR,T15+1 p( TS'Tl )

(4)

Where Tts11 = Kort1/ Korts. For close
to steady state conditions:

Gryr,(8) = KTS‘TleXp(_eTs,Tls)
)

Tsret IS taken instead of the deviation
temperature Ts, so that the model for
calculating the primary controller is:
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From Eq. 6 shows the tuning parameters for the
primary controller which is kind Proportional-
Integral (P1) and operates under the expression
described are calculated in Eq. 7

Ts,ref = Ts,nom + K, <(T1,ref -T; (t)) +

~Jp(Tires = Ti(®)) dt)
(7)

Where Taret — Ta(t) = e11 is the error of
temperature on dish 1 (bottom).

Design of the secondary controller

Once built the primary to regulate the bottom
temperature by manipulating the trajectory Tsref
plate measured temperature, the controller
design objective is to obtain a secondary
controller driver manipulates the heat rate so
that the temperature fit the set-point variation in
the time Tsrer provided by the primary
controller. The controller design is based on Eq.
2. The corresponding Pl controller is given by
Eqg. 8, wherein the error calculated by the
temperature difference described in Eq. 9

QR = @nom + Kc (eTS + Tilfot eTS dt) (8)

er, = Ts,ref - T(t) (9)
Integral Performance Criterions

To evaluate the performance of the proposed
control structure is introduced to the system a
disturbance in the feed composition in order to
observe the response of the controller in the
temperature control selected plate SEC-1 which
indirectly controls the compositions of the final
products.
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The dynamic behavior of the error
control system is commonly used as a design
criterion for tuning Pl controllers. The criteria
used in this study to measure the performance
of the controller was integral absolute error
criterion IAE and thus the absolute error of
temperature (IAET) and composition (IAEC)
(Eq. 10 is obtained and 11).

IAET = [[[Tyrer — Ty(O)]dt = [Jer, dt  (10)

IAEC = [[0.99 — Xp(D)]dt = [Jex, dt  (11)

Results

In this section the results of the effect of the
location of the secondary controller of
temperature on the performance of the
temperature control back of a CPD and
regulating the composition of the bottom
product are presented. And parameters
characterizing the dynamic behavior of the
dividing wall column by a step change in the
rate of heat are present, the effect thereof on the
temperature of the dishes and on the
composition of o-xylene was evaluated. In
addition the effect of the location of the
temperature measurement on the ability of
regulating a cascade control structure in the
presence of disturbances in the feed
composition is studied.

The step changes = 1% in heat rate (QR)
transfer functions presented in equation (12)
were obtained - (19).

(1'19413)e0.177115

& - GT1 QR( s) = 3.55441s+1 (12)
(2.16622)e0-14963s
QR = Gr,qr(S) =
13
=G (s) = (3.56539)e0-11713s ( )
QR T QR 3.5619s+1
(14)
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(5.29313)e0.079635

QR GT4 QR( s) = TTTEE)

(15)
(6.89026)e0-04214s

QR = Gryqr(S) =~ oo’ (16)

QR = b ar (s $) = 4.3080s+1
17
=G (s) = (6.30117)e0-45667s (17)

QR To QRIS = 4.56672s+1
18
=G (s) = (4.57376)e0-47617s (18)

QR To QR 4.76171s+1
(19)

When designing the seven control loops
that regulate the temperature of the dishes,
according to the procedure described in Section
4 parameters that characterize it obtained. The
results of this characterization are shown in
Table 2.

In Table 3 the three disturbances
introduced to the system and consisted of
changing the feed composition to analyze the
behavior of each of the control structures shown
in closed loop.

In Table 4 the results of the integral of
absolute error of temperature (IAET) and
composition (CDAI) are shown, along with the
values of settling times each controller. Table
shows that the ECC ECC T1-T2 and T1-T3
were the presetaron better performance,
however, the settling time is greater in these
two structures, diminishing as the secondary
controller is located at higher stages.

In Figure 3 the response of the three
structures having the best performance in the
temperature control plate 1, it is observed that
despite the disruption the composition is
maintained above 99% purity is shown.
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Cascade Primary controller o
control o s 0231354
e K(°F/(Btwh) ') u(h)
Ti-T2 035125 266861 T R
Ti-T; 0.33492 1.06707 ] SRR E
T1-Ts 033157 0.33353 1 — _ECCTi-TZ
T T: 0.32487 0.44817 pes0sy | S ELoIniT
T1-T~ 0.32133 0.40548 1
T1-T: 031818 0.37348 0.5300 >0 Py 100 140
T1-Ts 0.30478 0.41082 Time, ¢ (hr)
Secondary controller Figure 3 Performance of the composition of o-xylene to
K (°F/(Brwh) ') (k) disturbances in the feed composition
T1-T= 3.30011 1.19708 by =
T1-Ts 426438 093708 % 1%
T1-Ts 383795 001833 %ﬂ =
T1-Ts 2.98507 0.89866 £
T1-T~ 371001 0.80584 é E
T1-T: 405117 081525 " E
T1-Ts 3218338 089401 _E!é E
Table 2 Parameters of the cascade controller g M
Pl P2 3 20 40 &0 80 100 120 140
Time, h 20 60 100 Time, t (hr)

composition®s | 30/33/33 30/30/40 35/30/35
mol

Table 3 Disturbances in the system for each cascade
control structure

Cascade IAET | TAEC Settling Time (hr)

control
ECCT, — T, | 2.212 [ 0.17667 114323
ECCT, — T, | 3.182 | 0.10778 111.342
ECCT, — T, | 3.772 | 0.12599 29,023
ECCT, — Ty | 3925 [ 0.16901 03.884
ECCT, — T, | 10.47 [ 0.23618 03.646
ECCT, — T, | 1048 | 0.26195 70817
ECCT, —T, | 11.71 | 0.27630 70.374

Table 4 Comprehensive error and settling time
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Figure 4 Response of heat rate to disturbances in the feed
composition

In Figure 4 the response of the rate of
heat showing the response to reach the steady
state occurs, this agrees with the results
presented in Table 4, and that the more rapid
the rate response time heat settling the
temperature of step 1 decrease.

In Figures 5 and 6 the temperature
response on the plate 1 of the structures of ECC
T1-T2 and ECC T1-T3 control performed better
shown, therein it is seen that by introducing our
controller proposed in the presence of
disturbances, you come to regulate the
temperature of the plate 1 by deleting mistakes
and reaching the setpoint again. It is also noted
that the oscillations decrease when the
secondary controller is positioned in upper
stages of the stripping section.
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Figure 6 Response of the temperature of the ECC T1-T3
Conclusions

Using the Backstepping principle in cascade,
which was taken as reference temperature of
step 1 (background) corresponding to the
primary controller and selecting different than
the latter (step 2, 3, 4, 5, 7, 8, 9) stages wherein
the secondary controllers for measuring
corresponding temperatures, as an indirect
measure of the composition regulated by the
rate of heat was observed were located that its
location has a significant effect in controlling
the composition of o-xylene. The use of these
controllers in different stages of the grinding
part allows to keep the composition of o-xylene
above 99.0% purity, from disruption in the feed
composition.
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From the results it can be seen that the
performance will improve as the secondary
controller is close to Stage 1 where it aims to
keep its temperature setpoint, however, the
settling time is greater. This drawback can be
reached to improve with the help of a controller
designed under the same backstepping approach
in the rectifying section, reaching steady state
and getting shorter settlement.
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Portable system for capturing images of the sclera
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Abstract

For many years in México and the world there is the tendency to improve the health of people, with
emphasis on prevention and early detection, one of the most common examples is detection of breast
cancer, if it is detected early it is curable. This paper proposes a system for digital image capturing,
principally for the detection of the sclera (the white part of the eye), because not are databases available
for sclera analysis, only for iris or pupil. The device must be of moderate cost and small size to perform
a self-examination in a habitual place for people, can be their home, and were used recycled and low
cost materials. It should be noted that the main purpose it is to capture images as uniform as possible,
and thereby in the subsequent works, the detection of the sclera is less complicated.

Diagnosis, eye, image, sclera
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Introduction

There is a significant amount of systemic
diseases, ie affecting various organs of the
body, as one of the first symptoms an
affectation, color change or deformity of the
eyes, primarily in its outer layers, such as the
cornea and / or sclera (College of Medicine at
Chicago, University of Illinois, 2015) (Zarranz
Ventura, De Nova, & Moreno-Montariés,
2008).

Among the most important in terms of
number of people with symptoms are: Diabetes
mellitus, hepatitis (yellow skin and sclera),
hyperbilirubinemia (yellow skin and sclera),
osteogenesis imperfecta (blue sclera), acquired
immunodeficiency syndrome (AIDS), Arthritis
rheumatoid,  hypertension and  multiple
sclerosis.

According to data from the National
Health Information System (Ministry of Health
of the State of Morelos, 2015) (National Health
Information System, 2015), in Mexico more
than 75 thousand people die from diabetes
mellitus and complications, more than 28,000
from liver disease, more than 15 thousand
hypertensive diseases, as well as nearly 5000
HIV / AIDS.

So a periodic review of eyes would help
in early detection of damages and therefore a
diagnosis and treatment.

This involves performing eye exams
periodically, however, for most people is not
affordable because the spaces where are these
teams are central locations, so make a weekly,
daily review or several times a day It is difficult
due to the time and cost of transport. Added to
this the necessary equipment to obtain the
images are often expensive, plus they all are
imported. Also to be considered are made
primarily to take pictures of the pupil or retina;
Three examples are shown in Table 1.
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Equipment Price (USD)

Retinal Camera Kowa nonmyd | $§7.999
7

Scope Horus DEC 100 56,000

No mydriatic retinal camera 54,000

Table 1 Equipment for acquiring images of eyes

From the above revisions and regular
eye exams with a team of moderate cost (about
$ 600 USD, including computer equipment
storage) would help detect systemic diseases; it
should be noted that the team is a support tool
for the specialist, and does not replace regular
reviews recommended.

This paper begins with a brief
explanation of the anatomy of the human eye,
following the proposed system and conclusions

Anatomy of the human eye.

Vision is the sense of human beings that allows
us to get a lot of information about objects and
events around us, it is the dominant sense, so
knowing their anatomy is important for the
current project, in Figure 1 (human eye and its
visible parts, 2014) an image of the human eye
as we see in the "daily life" with their
respective parties, of which the system will
focus on the images, also called the sclera
sclera shown.

pupil -

Lower ayulid

Figure 1 Human eye and visible parts

ROJAS, Carlos, ROJAS, Rafael, BAUTISTA, Jorge y TRUJILLO,

Valentin. Portable system for capturing images of the sclera.
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Sclera strata, and the characteristics are shown in

Sclera "is white. It is composed mainly of
collagen tissue which gives it extraordinary
strength and few blood vessels allowing the
white color of the collagen fibers "(Faculty of
Medicine, Catholic University of Chile, 2014).

o
-
o

Figure 2 Sclera [7]

In Figure 2, which was obtained from
(Gonzélez del Valle, Alvarez Portela, Lara
Medina Sanchez Celis, Barrajon & Rodriguez,
2012), the sclera after being extracted, showing
their shape and color is displayed, it appears
that is completely white and clear, so that a
change in coloration indicate a disorder itself,
which is rare, or a disease of some other organ
of the body that is manifested in the sclera.

Note that in Figure 1 only you can
identify a part of the sclera, so it is necessary to
capture more than one image to obtain a larger
surface, for it is proposed to capture at least five
images with different eye movements for
improve the analysis of the sclera.

Proposed system

The system consists of 3 main parts

Image acquisition: two commercial web
cameras inexpensive one for each eye are used,

we underline that the system must be affordable
so it can be acquired by people of all social
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Table 2.

Although the limited camera features
are sufficient for the desired images, such
databases are images of eyes among which
UBIRIS (Proenga & Alexander, 2005) used in
the iris detection and its applications in its first
version the resolution is 800 x 600 pixels, the
same resolution as the cameras used.

Web Cam Perfect Choice
sensor CMOS SVGA, 480 Kpixels
sampling 30 fps
resolution 800 x 600 pixels (up to SMP
interpolated by software)
feeding 5Vee. 150 mA
dimensions 54x54% 8 cms

Table 2 Characteristics of the webcam

Lighting: In the acquisition of the
images is necessary that the lighting is uniform,
so the preprocessing and processing will be
reduced if these are used to detect the sclera,
iris or some other part of the eye, and if there is
a change in shape or color.

As the device is said to be small in size,
so has chosen to use LED surface mount that
emit white light, 3 (LED surface mount
0805W2C-KHC-B, 2015), with the
characteristics obtained from (Data Sheet SMD
LED 0805W2C-KHC-A, 2015) that are shown
in Table 3.

ROJAS, Carlos, ROJAS, Rafael, BAUTISTA, Jorge y TRUJILLO,
Valentin. Portable system for capturing images of the sclera.
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Figure 3 LED surface mount 0805W2C-KHC-B [9]

LEDs are placed around the lens of the
webcam, which was previously separated from
her deck, were tested with 2 and 4 LED, in both
cases the results were satisfactory as shown in
Figure 4 and Figure 5.

Importantly, the intensity of the lighting
should be regulated to avoid any damage to the
eyes, as the camera and the LED is confined in
a cardboard tube that besides avoiding there
external lighting, not allowing light to go out
and improve the image; the regulation is
performed by a microcontroller Arduino Mini
by pulse width modulation, PWM for its
acronym in English.

SMD LED 0805W?2C-KHC-A
material AlGaN
Luminous intensity 200 — 300 med
voltage 2935V
current 30 mA
Viewing angle 120°
High 1.1 mm
Width 1.25mm
Long 2.0 mm

Table 3 Characteristics of LED [10]
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Capture and storage: To preserve the
images, the cameras are connected via
USBconnectors to a personal computer. A
Delllnspiron 3647 computer was used, with the
characteristics described in Table 4 in this case.

3'; ’ - .;"' .“

S - L o

Figure 5 Image taken with 4 LED

The operating system used is Windows
8 by the manufacturer, the software for the
acquisition and display of images is Mathworks
Matlab R2012b installed.

ROJAS, Carlos, ROJAS, Rafael, BAUTISTA, Jorge y TRUJILLO,
Valentin. Portable system for capturing images of the sclera.
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- previo_izq = subplot (1,2,1);
Dell Inspiron 3647 axes (previo_izq):
o e (e (60500
% Right subwindow camera
RAM .
:I"';Iggq E]Er‘])gﬂ]]ual Channel previo_der = subplot (1,2,2);
at 1600MHz axes (previo_der);
- tam_der = image (zeros (640.480));
Hard disk -
SATA de 1TB 7200 RPM preview (camara_der, tam_der);
Optical dri T L/ : .
PRE A | CD/DVD +-RW 16x Once both sequences are displayed with
deo card - : the "Taking Pictures™ from the bottom of the
Intel HD integrated graphics interface, photographs are taken of the eye, the
5ol - code shown below:
play Dell 20 inches

Table 4 Characteristics of the personal computer

With the same software interface was
made to show both chambers and be able to
take the two pictures with the touch of a button,
which is shown in Figure 6.

— . - Teotenn

Figure 6 Interface conducted in Matlab for two cameras

The code in Matlab to display both
video streams from the cameras is as follows:
% Create video objects with a resolution of

800x600 pixels

camara_izq = videoinput (‘WinVideo', 1
'RGB24_800x600";

videoinput camera = (‘WinVideo', 2,

'RGB24_800x600";
figure (‘Number Title', 'of', 'Name', ‘Chambers’);
% Subwindow left chamber

ISSN-On line: 2410-4191
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uicontrol ('String’, 'Take Photo’, ... 'Callback’,
‘figure (1), framel = getsnapshot (camara_der)
figure, imshow (framel) 4figure (2), frame2 =
getsnapshot (camara_izq); figure, imshow
(frame2); "..." Units', 'normalized’, ... 'Position’,
[0.60 0.150.07])

In most cases, preliminary tests are with
the pupil facing forward so, it is proposed four
photographs are taken with the pupil looking
around, inside and outside as shown in Figure 7

Figure 7 Pupil the outside and inside

Furthermore two images with the pupil
looking up and down as shown in Figure 8.

Figure 8 Pupil up and down

ROJAS, Carlos, ROJAS, Rafael, BAUTISTA, Jorge y TRUJILLO,
Valentin. Portable system for capturing images of the sclera.
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With the capture of the 5 images could
observe a greater surface area of the sclera,
making it possible to detect any changes in it
would be very difficult with images from other
databases, as these are only planned for iris
detection (front view).

Once the images are captured, the
names of the files to be stored is important to
follow a pattern for the date, time and the
"place" to where the pupil is oriented so that the
file name is relatively short and is have as much
information as possible without opening or
display its properties, a format with the
following options are proposed:

Eye: left (left), der (right)

Date: DDMMYY (day, month, year)

Time: hhmm (hours, minutes)

Pupil: CEN (center), int (internal), ext
(external), arr (above), aba (below)

An example of the name of a stored image is:
der_121214 1000_cen.jpg

Information that can be deduced from
the file name is: right eye photo taken on
December 12, 2014 at 10:00 hours with the
pupil center. This is important, as discussed 5
photos are taken by each eye, to have 10 images
per acquisition, since being a device support in
the diagnosis of changes in the sclera is
necessary to perform one or more catches on
different days and hours for a more reliable
study.

Because one of the problems, as
mentioned above, is the cost and time of
transfer to visit the specialist; It arises generate
a database as a medical record for each person.

The necessary basic fields are the name,
age and sex, including the set of eye images
taken which are already in the format
mentioned, an example of the diagram to the
database shown in Figure 9.
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However this model may be appropriate
based on user requirements or specialist.

Pacient Lﬂt’}'t
PK |14 Paciznt I FEL |1=8id
[First nzma [mzz=
Agt
e
L=t id Rightaye
Right id
I = FK2 |pigatid
FiK2 Image

Figure 9 Diagram for the database
Results

The first tests and prototypes were developed
with inexpensive materials such as cardboard
rolls, silicone, cheap web cameras, lenses for
welding to name a few.

When the improvement of image
capture is achieved, the CAD design software is
performed to suit the anthropometric measures
of most people and the final prototype through
a 3D printer.

Furthermore it has the support of the
student community of the Autonomous
University of the State of Mexico Zumpango
CU, to begin forming a database of sclera. This
is to innovate in an area which does not have
such information.

Conclusions

A prototype of the system with low cost
materials and small  dimensions, with
encouraging results is done because the
captured images have a uniform illumination
with an appropriate resolution; storage is also
done automatically on a personal computer by
pressing a button on the graphical interface.

ROJAS, Carlos, ROJAS, Rafael, BAUTISTA, Jorge y TRUJILLO,
Valentin. Portable system for capturing images of the sclera.
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Captured images of the sclera
preprocessing, processing or detection of the
sclera have minor complications, because the
images will be homogeneous, and the analysis
and diagnosis of diseases may be more reliable.
It considered for future work the cameras are
connected to the microcontroller and therefore
the images are stored in the cache memory,
whether external or internal, also taking
advantage of the characteristics of Arduino
could be sent wirelessly to a computer or
smartphone for processing without a cable
analysis.

By having a sufficient amount of
database images with enhanced features, similar
to those that exist in the study of the pupil or
iris compile, and software for the processing,
analysis and diagnosis of diseases will be
scheduled.

It also intends in the future to provide
the database obtained to facilitate investigations
associated with the sclera.
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Abstract

In this paper, an alternative method to characterize a hydrodynamic bearing is presented. Based on the
Reynolds’ general lubrication equation, a perturbation is made on the center of the journal in order to
partial pressures, so that be able to manage them to determine both the stiffness and damping dynamic
coefficients. It is done the calculation for a classical case and it is generalized to situations that involve
external excitations. The dynamic coefficients are gotten in an analytical way and they are plotted as a
function of the balance eccentricity. The methodology presented in this document is of great value
because it can be adapted for complex cases to get quite acceptable numerical solutions.
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Introduction

The equations of motion of a system-rotor
bearings contain coefficients corresponding to
the lubricant film. These parameters change
with the position having the shaft relative to the
bearing center and the rotation speed. That's
why the dynamic behavior is always heavily
influenced by the values they can take these
coefficients. It is in the literature as the
operation speed increases, one of the stiffness
coefficients can take negative values depending
on its magnitude and the system could
instability [1].

To study the behavior of the fluid in the
hydrodynamic bearings Reynolds equation is
used, which is a simplification of the Navier-
Stokes equations for Newtonian fluids type.
Reynolds equation relates the fluid pressure in
the bearing with axial and circumferential
coordinates, so it is possible to obtain the
pressure field. It is not possible to analytically
solve the Reynolds equation, but approaches are
available depending on the length / diameter of
the bearing (L / D) ratio. However, it is possible
to determine the dynamic condition of the
lubricant film taking the linear behavior of the
pressure field and forces it along. Disturbing
the equilibrium position of the stump to find
modifying pressure increases the dynamic
properties of the support and highlight the
effect of stiffness and damping of the oil film.

Nomenclature

C:  Clear radial bearing
cij:  Damping coefficients
D: Diameter of the bearing
e:  Eccentricity
Thickness o the lubricant film
h:  Dimensionless film thickness
ki:  Stiffness coefficients
L:  Length of the bearing
N:  Operating speed
p:  Pressure of the lubricant film
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Sommerfeld number

Axial Cartesian coordinate

Angle of attitude.

Circunferential coordinates of bearing
Dimensionless exxentricity, e=e/C
Operating speed.

Dynamic or Absotlute viscosity.

ENEESELISSI SRR R o

Development

The model describing the function of pressure
in hydrodynamic bearings is the Reynolds
equation; such an equation can be written
generally as [2]:

1 0(H*0p), 0(H*dp)_woH oH
R?00\12u00 ) 0z\12u02) 206 ot

(1)

This equation can be written in dimensionless
form using the following parameters:
H = Ch =C[1+ £cos(@ — ¢)]

2)

2
L_ R\ —
=— >p=uN|l — >
2=t PEH [c]p

w=27N (3)

Substituting this in equation (1) is
obtained in dimensionless form as:

i(h3@]+(gjzi[h3a—?]=1znih+ﬂih
o0\ 00) \L) oz oz 00 @ ot

4)
With the boundary conditions:

p=0 for z—s1/2y [ip):o para z=0.
oz

Note that: §=60+4, h=1+ecos@ —¢)-

In Figure 1 a given rotor (stump in the
bearing) illustrated position, the parameters
included in Reynolds equation is:

RAMIREZ, Ignacio, CANO, Alexis and ANTONIO, Alberto. The
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Figure 1 Instantaneous position of the rotor within the
bearing

The proposed methodology is performed
by making small perturbations around the
equilibrium position. The fact only considering
small perturbations is necessary because the
equations of motion of rotor-bearings are highly
nonlinear system. For example, consider the
case of a mass 2M rotor supported by two
identical bearings and properly aligned. The
equations of motion are [1]:

M 0] o° facosg| [Wcosg | [F,
0 M[at? |asing| |Wsing [ |F,

Where F, y F, are reaction forces in the

)

bearings. These equations are highly nonlinear
and even when known W and ¢, as functions

of time. The method used to deal with this type
of equations is linearized reaction forces of the
bearings around its equilibrium position. Figure
2 depicts the effect produced by the load
changes on the position of the bearing axis. The
zero subscript refers to Figure steady state
position and AX , Ay indicate the

displacements of the shaft about its equilibrium
position or small displacements of disturbance.
Calculating the change in these small
perturbations with respect to time is obtained
speeds disturbance AX and Ay [3].
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T
Figure 2 rotor position change made by disturbances.

The resulting reaction force F = W of
Figure 2 has components F, and F,. It made

Taylor series expansions of the first order of
these components is obtained:

oy oX oy

) 6
Fy =(Fx)0+[ag;j Ax+(UFXJ Ay+(aF5] A)’(+[6F,xj Ay ( )

7
SRS AP LA PPN LAPHLAPS 7)

ay X oy

The Y-axis direction is chosen such that
(F,), =0. Note that the partial derivatives of

the forces with respect to the position and
velocity, respectively represent the stiffness and
damping in the lubricant film; then you can
write:

This allows the equations (6) and (7) can
be written as:
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Therefore, once the motion equations are
linearized, they can easily solve the linearized
after determining coefficients i, and c,.

(8)

In the Cartesian coordinate system, the
forces in the lubricant film are written as [4]:

Fe =" [* pRsinGddd
X _-JlL/ZJé PRSI z

)
F, = LLL//ZZI;Z pRcosd dd dz (10)
In dimensionless form it can be written:
= Fy lpl s (11)
< = NLD(RIC)? ~ alals Pn000dz
= F 1@ 6, _ ~ = 12
F,=—F——=—| |."pcosédadz ( )
¥ /NLD(R/C)? 4“@ P

To enter the effect of disturbance, note
that in Figure 2 the position of the stump and
the steady state position when there is
associated a small perturbation. This can be
quantified as:

g, sing, + Ax=esin¢ (13)
€, COS¢, + Ay =ecos¢g

Substituting the above expressions into
equation film thickness (2) and whereas c=e/C
and h=H/c dimensionless film thickness is
obtained.
h=h, + AX sin 0 + AY cos@ (14)

Where:

hy =1+¢,C08(0 —¢,), X =x/C Y Y =yIC.
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It derives equation (14) with respect to
time yields:
dh

T w(AX'sin 0+ AY’cosé) (15)

Note that =&t and raw indicate the

change fromz Thus, to calculate the
equilibrium conditions and the coefficients of
the lubricant film, it is necessary to solve the
Reynolds equation (4), subject to the boundary
conditions given and disturbing with (14) and
(15).

General methodology

Now the description of the methodology used
in solving the Reynolds equation is performed
by disturbances. Since the analysis is linear, the
pressure in the oil film can be expressed as:

aop aop op) ., . (op) ..
= — | A — | A — | A — | A
P (p)”(axl X{ayl y+(ax'l X+(6y’l y

(16)

Doing:

- op op op
(p) _p’ _— = 1 _— = 1 _ = o
T (axj P (ayl Py (ax) P
op) _
(ayl‘py

The components of force in the bearings
are by integrating the pressure on the bearing
area, SO we can write:
sind (17)

~ IR dOdz
cosé

{H=j£(p + P AXH DAY+ PAX+ pyAy){

The terms of disturbance ax,ay, ax and
Ay are independent of integration variables,
therefore, for (17):

{ 0 }{”ﬁ posiné'Rldzdé} (18)

(F)o) .Ug P, C0sO R,dzd &
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H p,sin 0 R, dzdg J' p, sin §R1dzd§

e b)- i
Ky _ cos@ R, dzdg
" ij cos z !g[

p, cosd Rldzdér~
(19)
Co Cy| _[9_[ Py SinéRledé _Z[_! Py sin§R1dzd§
Cp Cpf H p, cosd R,dzd6 '[J: cosd R,dzdd
20 70
(20)

To determine the coefficients k;; and
C;;» you need to get disturbances pressure field
first. Substituting the equations of disturbed

film (14), (15) and (16) in the Reynolds
equation (4) yields:

%[(h +AXSinG + AY cosg)zg(ﬁu +PyAX + B, AY + P, AX + mm{‘)}r
C

i
+[%J {(h +AXsing +AY cosH) —(pu + Py AX + PyAY + P AX' + Py AY )}

:lzzzﬁ(hD +AXsSinG +AY cosa) +247(AXsin 7 +AY’c059)

21)

Developing the term (n . axsing +AY cosd)?

and removed the higher-order terms, the
Reynolds equation is obtained with only first-
order terms.

9

= {(hﬁ +3hZsin @ AX +3h? coséAY)%(m + Py AX + Py AY + Py AX ' + P, AY ')]+
O

=3

2 4 - ~ 0
+(%] L{(hﬁ +30 5in G AX + 305 COSTAY) (B + By AX + By AY + Py AX '+ MY’)}

*127r — (h +AX SinG +AY cos0) + 247(AX'sin @ + AY'cosd)

(22)

Bringing terms of the order is obtained the
following set of equations:

— 2
9 [p2 %P +(Ej he 2Po | 12, O
00 00 L) oz oz 00
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5 LN 5
2 hg”’}j{gj O fhe 2P|
o0 00 L) oz oz

=127c0s0 — —
00

N :
2 (ppor ) (b thL’” -
a7\ 20 )t T) a2\ oz

= —].ersm()—cf_(Shu2 cosg 2Po. —[
06 0

(23)
The second and third terms on the right

side of the second of the above equations can be
written as:

) : )
3hZsing =2 Po 3hZsing =% Po
89 00 62 or
A . 2
_ 0 3hgsm6’ a,;io +(D] 0 3h35|n6’ ap,
a0 h o0 ) (L h oz

35|n0 hoap° . : re 20D, ||, 3430 2 sind
hy |06\ ° 06 ) \L) oz ° oz ° 00 20| h,

o,
12272
0

Therefore:

2
° 3h25|n96p°j+[gj 9 3h§sin§% =
08 00 L) oz oz
_ ﬂahg 3siné +3hga%i~ sin@
o8 h, 29 a9 ( n,
Equal to the second and third terms on the

right side of the third of the preceding
equations:

2 0P, ’ 2 0P,
3hg cosd — 3h, cosd
80 06 L) oz oz

12 @ 3cosé +3h§a’i°i~ cosd
00 | h, 00 80| h,

Thus, the following set of equations is
obtained for the pressure field and the steady
state pressure field gradients.

— 2 —
i[hg%}r(g] P g, Mo
a0\ "0 ) (L) az\ "oz 20
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2
i_haopx n B ihgapx _
0 o6 L) oz oz
3sing ohy e 0 sind
h, 08 h,

° 66 00

o 2 o
2 hg(lp_" + Ej 9 hd L .
00 00 L) oz oz

:—l27r[sm0 +3°°759(7 ] a2 2 oi(cosa]
(

= 127{0055 -

’1 o
hy o
5 b3
ho

aé

00
2
i
0 67[ z

] 247sin6

(24)

8

- =247 cos6
667

Eﬁ\m

The boundary conditions associated
with the system of equations given by (24) will
be:

p, =0 IN z—x1/2; Where 1-o0x,y,xy

P _gin z=0;
0z

where 1 =o,x,y, %,y

Importantly  for the aerodynamic
coefficients through gradients , , p , p, and p

, you need to calculate the first steady-state
pressure p,. The accuracy when calculating

p, lead to the accuracy of the values of the
dynamic coefficients.

Short Chumacera Case Analysis

To verify that the pressure field disturbances
lead to correct numeric results dynamic
coefficients for the case of infinitely short
bearings are calculated.

Consider the two assumptions for short
bearings made by Dubios and Ocvirk [5]. First,
the pressure gradients in the x or € are
negligible when compared to the pressure
gradients in the direction z (axial direction).
Second, only the pressure in the convergent
region clear (0 < 8 < 7x) It is considered for
evaluating forces lubricant film.
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Therefore, in the case of short bearings,
equations (24) reduce to the following
expressions.[EJzi[ha aﬁoj . oh,

L) oz ° oz " o0

X ]:127[ cosd — 3sin 0 %
h, o0

=-127]sin@ + 30050%
h, o6

e N
—lo o
—
T

X! J = 24rxsing

7/ N 7N\
o r|o

Y J = 247 c0sO

(25)

Note that the right side of the above
equations is independent of the steady-state
pressure p,, as if it was in the system (24) for

general bearings.

Integrating twice each of these
equations and boundary conditions using
established:

e 2
P = @ 31) (Lj 127[%
2n (D 20
o 2 _ .~
Py = @ _31) [LJ 127 cosd — 35N2 oy
2n¢ (D h, 00
2 2 _ ~
P, = (2 ;l) (Lj —124] sind + 36059 %
2n¢ | D hy 00

_ (22—1)(Lj2 L~
, = — | |24zsin@
Px 2hd (D [ " ]

(26)

Py = (Zthl)( j[24n(:039]

Known p, and pressure gradients, the
reaction forces and dynamic coefficients are
calculated. In dimensionless form can be
written:

F, :%J:J‘:w P, sin@dodz F, :%fl_[rm P, cos@ dodz

K, :%flj:*”ﬁx singdodz :%flj:“’ p, sinddeodz

_ 1oL pptr ~ - 1 oL pptr ~ _
kyx:ZL-‘:ﬁ py cosédedz kW:ZLL p, cosfdodz
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6 =2 [.[ " Pesinddodz o, =3[ [ p,sinddodz

1@ pper ~ _ 1@ pper ~ _
ch:ZLL Py c0s@dOdz W:ZLL p, cosfdodz

Results

Evaluating each of these integrals it is obtained
for the forces in the lubricant:

,J' J'W’(Z [ jlz ﬂsm&d@dz
D 06

2h?
e
D
L

2 .
= gsing .
—  __sin(@+¢)do
(D -[0 1+ ¢ cosf)® ©6+9)

war oh, sin g (27)

¢ 00 h

(
e z

2 2¢ .
{2(1—52)3’2 cosS¢g— ()’ sin 4 =0

=27
7

|
=0

fJ' jw(z _31)( jlzﬂ'ah cos@dd dz
2 (D 20

LV —2¢? e .
=2;r[BJ {(1_52)2C05¢_2(1_52)3’23m 4

= i[ij V16g? + 73 (1— &%)

(1-&%)2\D

(28)

Dynamic  stiffness  coefficients are
obtained as follows:

7j [ @ "31)( ) 124f cosd - 300 Mo |1 545z
2h Th, 06

o

LY 2 ., 3w’ s(l+e?)
272( j{(l 7y cos“ ¢ 20— sm¢cos¢+7( ) sin 4

_ [L)Z 4 27° +(16-77)s?
(1-¢?)? 165 + 12 (1-&?)

(29)
,J' ‘[“(Z ;l)[ ][*lZn[sinngacﬂ%Hsingdgdi
2h D hy, 06
_ L —/r(1+2£2)p 26(1+36° )o. B V4 win2
,2( ]{2(1—52)5/2 0s? ¢+ a-s) in ¢ cos¢g (1782)3/2...n 4
B (sz 1 a[-n?+27%% +(16-72)e’]
B @1-¢£%)" 166% +7°(1- &%)
(30)
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,7_[ .[a g ;1)[ j[lZfr[co 5350 2, ]:]cosodedz
2h “h, 00

o o

_ L 5 26(1+3%) z(l+26%)
_za[Dj {2(1—5 7y 0s" ¢+ a- ey on¢cos¢+2(1 )msn 4

_ ZIZ[LJZ alx? +(32+7%)e® +2(16-7%)e’]
) 20— £2)"°[166% + 72 (- £%)]

(1)

wr (22 — ~
,7J' '[a’ @ 31 [ j —~127|sin6 + 3c0s0 My cosfdodz
2h, D h 00

o (e

o (LY l4e@+e?) 3s? . 2 .,
_zz[Dj [ 1= £1)? cos” ¢+ 20 1) mn;écos;,ﬂ(l_(sz)2 sin 4
_ ,{L]Z Ag[n? + (32+ 1%)e? +2(16 - 72)e*]

D (1-&%)°[L6e? + 72 (L-¢%)]

(32)
Damping coefficients are:

,I J-m(z;h—al)( j[24;zsln¢9]5m¢9d9dz

(Y[ = . 4 7+ 26?)
,47[(D] [2(1—52)3’2005 ¢ (1_82)25|n¢cos¢+2(1 2)msm 4

72”( JZ lx? +2(x* -8)&?]
(1-&?)*?[16s% + 72 (1-£7)]

(33)

Ty =€, 77_[ J'“’ (Z;hzl)[ j[24zzcos€]smﬁd€dz

Ly 2 2 3ze? . 2 -
471'[ ){(1 pog cos ¢+2(17€z)5/2 -n¢cos¢+msm 4

,,{sz _Belr’ +2x" -8)e"]
D) | @-)7 166 + 22 (1-£2)]

(34)

c :7_[ J‘”1 (Zzzhzl)[D) [24;rcos§]cos§d§di

_ (LY m@+28%) o, 4s 7 -,
_47{DJ {2(1*52)5/2 oS’ ¢+(17€2)2sm;ﬁco'54,§+72(17€2)3/2 sin 4

_ 2ﬁ(£]2 aln® +224-7%)e? + n%¢’]
D) | (1-&%)*"?[L6e* +2*(1-£)]

(35)

Tables 1 and 2 show these coefficients
in the form i, - c/w)k, Y €, = (@c/w)c,-
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;:-n =R{—E'+2E'E'+(lﬁ—fr}£"] —

efl- £ [x? +(16—x) ]

_ mr® + (32 + 558" + 216 — 5735

sl £ a7 +(16- 1) T

g

T -G r)F ~216-7)E]
{;I.—E:}[H: —{J.ﬁ—ﬂ':}f:]: H

e

Table 1 Dynamic stiffness coefficients for a short
bearing.

- 2x(1-&") *[x° +2(x" - 8)e"]
= E[R_: +{:16_E.:}E_“].'1 2

o 8z +2(x* -]
R e S

= _ 8r° +2(r° -8)="]
& _[;rl—l:lﬁ—:rljsl]i ]

o = 2x[x' +224 -7 +x5%8°]
e fl-2 7 + (16 -7 )"

Table 2 Dynamic damping coefficients for a short
bearing.

You can view the behavior of these
coefficients as a function of the eccentricity of
balance. In Figures 3 and 4 the damping and
stiffness variations appear; the dashed curves
correspond to negative values of the coefficient.
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Figure 3 aerodynamic coefficients for a short Chumacera
stiffness.

Figure 4 aerodynamic damping coefficients for a short
Chumacera.

As noted, the coefficients obtained for
the classical case are the same as they find
alternatives [3] methodologies [4], [10];
meaning that the alternate method produces
consistent results.

Conclusions

After showing the validity of this alternative
solution, you might expect the perturbation
technique can be used in more complex analysis
that may involve external excitations in the
bearings, the eternal problem of misalignment
in the stands, and an option to open external
pressurization ports lubricant.
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Currently there are rough on some of
these issues results but the perturbation
technique can be adapted to become a
numerical-analytical methodology to find
rotordynamic coefficients as a function of
misalignment and external pressurization
bearings of any length.
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Evaluation of antibacterial activity of essential oil Origanum vulgare (oregano)
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Abstract

The aim of the research is to evaluate the antibacterial activity of the essential oil of
Origanum vulgare (oregano) against pathogenic bacteria to man. Methodology: The essential oil is
obtained by maceration of leaves and stems, then purified by filtration assisted distillation separated by
rotavapor, the chemical characterization was determined by HPLC and FTIR spectroscopy. The
antibacterial evaluation was made by the diffusion method on agar plates against Gram positive
(Staphylococcus aureus) and Gram negative bacteria (Escherichia coli, Proteus mirabilis and Klepsiella
pneumoniae) using dilutions of 1:10, 1: 100 and 100% of essential oil of oregano. Results: The
chromatogram confirming the presence of thymol, carvacrol, ferulic acid and caffeic acid latter two
greater intensity responsible for the antibacterial and antioxidant activities. FTIR spectroscopy study by
the presence of group’s functions as phenols, alcohols and carboxylic acids were identified. The
bacteria tested showed sensitivity in dilutions of 1:10, in determining the minimum bactericidal
concentration (MBC) showed greater inhibition in microdilutions 1: 100 Essential oil to positive gram-
negative bacteria. Conclusion: The essential oil has bacteriostatic and bactericidal activity against
bacteria tested showing different degrees of sensitivity.
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Introduction

Today has increased the search for natural
ingredients to replace synthetic substances
which mostly can be harmful to health.
Essential oils of plants are mixtures of several
chemicals that can be used in industries
perfumes, soaps, disinfectants and similar
products.

Oregano is a wild aromatic plant since
ancient times is used as a seasoning in various
dishes; Arcila Garcia as 2003 and 2013 have
shown that according to their chemical
composition can be used in the pharmaceutical
industry, in Mexico more than 40 species of
oregano are known, however it is grown mostly
for export purposes.

The essential oil of Origanum vulgare
(oregano) on its chemical composition has
thymol and carvacrol (Garcia 2013), which
according to studies are responsible for
antibacterial activity. (Davidson and Naidu
2000).

General oregano

Origanum vulgare its botanical name, which
derives from Greek, "splendor of the
mountain." It is a native plant to Central
Europe, South and Central Asia. The Spanish
introduced the country oregano around 1970 in
the central area, where later was grown
extensively (Avila-Sosa

2008).

In the international market Turkey,
Greece and Mexico are the main suppliers of
dried oregano manufactured and not
manufactured in the world, however, Turkey
and Mexico provide 65 to 31% of production
respectively the rest of the production bring
other countries Mediterranean.
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Essential oil

Essential oils are used as therapeutic agents,
because of its smell and flavor, many others
were used as key ingredients in the industries of
perfumes, soaps, disinfectants and similar
products. In the food industry they are
extensively used as flavoring in a wide variety
of food and drink (Holley and Patel, 2005).

They have shown that the essential oil
of Origanum vulgare (oregano) has activity
against the gam-negative bacteria: Escherichia
coli, Salmonella typhimurium, Vibrio cholerae,
Klebsiella pneumoniae, Proteus mirabilis and
gram-positive bacteria: Staphylococcus with
different degrees of sensitivity (Albado, 2001).

Chemical composition

There are several studies on the chemistry of
oregano, using aqueous extracts and oils
essential. Flavonoids have been identified as
apigenin and luteolin, aliphatic alcohols,
terpenes and compounds derived
phenylpropane (Dardioi, 1997).

In  Origanum vulgare they found
coumerico acid, ferulic, caffeic, r -
hydroxybenzoic and vanillin. The essential oils
of Lippia species containing limonene, -
cariofilene b, r -cymene, camphor, linalool, a-
pinene and thymol, which can vary according to
chemotype.

Thymol and carvacrol are natural
phenolic compounds considered as potential
antioxidants, antifungal and antibacterial
agents, present in significant amounts in
essential oils and Lippia Origanum genus,
species widely used as spices and herbal teas
(Burdock, 2005).

SANDOVAL, Francisca, DOMINGUEZ, Maricela, CONTRERAS,
Raul and REYES, Coral. Evaluation of antibacterial activity of essential
oil Origanum vulgare (oregano). ECORFAN Journal-Bolivia 2015.
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Uses and properties

One of the most common uses for oregano is as
relish typical dishes of each country (Aranda
Ruiz et al., 2009). In Mexico, it is used as a
spice for flavoring and as a preservative in
various fresh and processed foods of national
and international dishes numbers (Huerta,
1997).

In traditional medicine, the infusion of
the leaves is used for the treatment of skin
infections, anti-fungal, respiratory diseases,
cough, bronchitis, fever and amenorrhea
problems to regulate menstruation and hepatic
disorders such as diuretic, antihypertensive and
antimicrobial, as repellent, abortion, and local
anesthetic perspiratory (Arcila Lozano et al.,
2007).

The essential oil extracted from oregano
leaf is used in the soft drink industry, liquor,
pharmaceutical and cosmetology (FAO 2000),
as well as in the preparation of soaps and
aromatherapy products (Sanchez et al., 2007)
and for the production of oil for aeronautics and
automotive parts cleaning, and making candles
(SEMARNAT, 2007).

Methodology

Antibacterial
Rating

CMI
eferminafion

CMB
leierminafion

LS
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Location of the study area

The Origanum vulgare serves as an object of
study is collected in the community of Karistay
Papantla municipality located in the north-
central state of Veracruz part.

Treatment and conditioning of the sample

The collected Origanum vulgare plants are
washed with water to remove dirt that may
contain, after the washing process a selection of
leaves and stems that are in good condition
subsequently smaller parts is reduced by a
grinding process is performed mechanic.

Maceration

The sample C is placed to sun exposure for
drying the same for a period of about two
weeks at a temperature of 35 °. After drying the
sample, placed in a container with cane alcohol
25 ° marinate for three weeks to extract the
secondary metabolites.

Oil extraction assisted by distillation
method (Broken steam). 400 mL of the mash at
80 rpm solution are placed 55C, obtaining 5%
of essential oil of oregano, with a time of two
hours.

Once the essential oil is obtained is
necessary to filter to purify it, then deposit it in
a glass bottle amber and place it in a cool
environment to avoid degradation by the effects
of light, moisture absorption, evaporation of
volatile constituents, oxidation by air and
changes due to the action of microorganisms.

HPLC chromatography

A sample of 5 mL of Origanum vulgare
essential oil is taken and brought to the
facilities of Nanoscience and Nanotechnology
Micro and IPN for analysis by HPLC.
procedure:
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1. They should be substances with a HPLC
purity.

2. They should be filtered with filters of pore
diameters about 20 .mu.m and 45um.

3. You have to wash the tubes that contain the
sample with HPLC grade deionized water.

4. Purge to homogenize the column and no a
mobile phase residues from an above
experiment to ensure that the separated
compounds are solely those we add to the
machine.

Transform infrared spectrophotometry
FTIR Fourier

A sample of 5 mL of essential oil of oregano is
taken and brought to the facilities of
Nanoscience and Nanotechnology Micro and
IPN for analysis by infrared spectrometry with
Fourier Transform (FTIR). Procedure:

1. Preparation, offline sample in aqueous
medium.

2. Introduction of the sample system.

3. Removing -in line- of Origanum vulgare
essential oil to the organic phase and separating
the organic and aqueous phases.

4. Acquisition FTIR spectrum.

5. Analysis of the spectra.

Antibacterial Evaluation

Sterilization of laboratory equipment used.

The pressure steam sterilization is performed in
a autoclave.
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This device uses saturated steam at 15
pounds pressure allowing the chamber reaches
121 ° C. The sterilization time is usually 15
minutes.

Preparation of culture media.

Petri dishes of 9 cm in diameter are used for 1
cm, which is added 20 mL of nutrient agar solid
basis. 5 species of bacteria obtained from the
microbiology laboratory of the IMSS regional
hospital in Poza Rica de Hidalgo, View
assessed. Which are Staphylococcus aureus,
Escherichia coli, Klebsiella pneumoniae and
Proteus mirabilis.

Planting strain

With the previously sterile loop, taking a hoe a
sample and plot grooves closest to each other
inside the box with the culture medium used
subsequently incubated in bacteriological stove,
in a period of 24 to 48 hours at a constant
temperature of 36 ° C.

Preparation of oil dilution.

Dilutions of essential oil and ethyl alcohol
according to the following concentrations 1:10,
1 are used: 100 and 100% for each evaluated
using sensidiscs bacteria cellulose, leaving to
incubate for 48 hours at a temperature of 37 °
C, analyzing results every 24 hours.

Bacteriostatic and bactericidal evaluation.

Once the seed and placed in the sensidiscs
bacteria incubated and take two readings of the
know (24 and 48 hours) to determine the
presence of inhibition zones (lysis) and thus
show the antimicrobial activity of oil as shown
in the Table 1.

SANDOVAL, Francisca, DOMINGUEZ, Maricela, CONTRERAS,
Raul and REYES, Coral. Evaluation of antibacterial activity of essential
oil Origanum vulgare (oregano). ECORFAN Journal-Bolivia 2015.



Article

122
ECORFAN Journal

FOOD TECHNOLOGY

Determination of minimum inhibitory
concentration (CMI)

This technique incorporates the essential oil of
Origanum vulgare (antimicrobial) to sensidiscs
filter paper. Introduction allows determination
of the inhibition of the bacterial strains.

Investigating the pathogenic bacterium
it is inoculated into one or more agar plates and
on the surface thereof impregnated sensidiscs of
different dilutions made above are introduced.

The plates were incubated for 24 and 48
hours and growth is analyzed therein. The
diameter of the inhibition zone formed around
each disc is evaluated.

In this way you know if the pathogenic
bacteria is sensitive, intermediate or resistant to
each of the solutions, for this study the symbols
shown in the table was used.

Sensitive Intermediate Resistant
+ ++ _

Table 1 Bacterial inhibition

Determination of minimum bactericidal
concentration (MBC)

Its objective is to determine the lowest
concentration of an antimicrobial that is able to
kill a bacterial strain, in order to compare it
with that reached in a given location.

Procedure:
1. Perform microdilutions 1:10 and 1: 100 for
essential oil of Origanum vulgare, alcohol as

solvent.

2. Enter within the sensidiscs microdilutions
filter paper.
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3. Perform planting by massive groove of each
bacteria in Mueller-Hinton agar and place 4
sensidiscs according to the clock hands.

4. Incubate in bacteriological stove for 24 hours
at36°C

5. Interpretation of results.

Determine if the microorganism is
sensitive (+), Intermediate (++) or resistant (-)
to each solution used during the study.

Results
Location of the study area

The raw material (Origanum vulgare) was
collected in the community of Karistay town of
Papantla, ., With coordinates Latitude 20 °
38'26.15 "N, longitude 97 ° 1829.54 "W; -
Tuxpan (Microbiology Lab) collected material
to the facilities of the University of Veracruz
Poza Rica was carried Campus.

Obtaining essential oil

Method was used for maceration for extraction
of secondary metabolites and for separation of
the essential oil assisted distillation (broken
steam) was used, was obtained with 400 mL of
the mash solution (leaves and stems of oregano)
20 mL oil oregano essential having a yield of
5%.

Chemical characterization

- e | Iy S—
— l nLJ.—th e S ek A

Figure 1 Interpretation of HPLC Origanum vulgare
essential oil.
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Figure 1 shows the components found in
the essential oil of oregano molecular weights
considering the presence of ferulic acid is
inferred with an approximate molecular weight
05 to 195 gmol; Carvacrol and thymol with a
molecular weight of 146.05 g / mol.

i FLy LT |

Figure 2 Identification of caffeic acid.

Figure 2 highlights the presence of
caffeic acid with a molecular weight of 179.05
and Dihidroactinidiolida with 181.06 g / mol,
molecular weights approaching those found in
the spectrum, so the presence of secondary
metabolites oregano is confirmed.

FTIR interpretation Origanum vulgare
essential oil

Espectrometria Infrarroja

[

B 4

Figure 3 Identification of secondary metabolites by
ETIR

ISSN-On line: 2410-4191
ECORFAN® Al rights reserved.

June 2015 Vol.2 No.2 118-125

absorbance Functional group

A 624.89 con? cycloalkanes

B 1024.76 cm! Fluoroallanes / aliphatic
arnines

C 1393.00 cm™ carboxylic acids

D 1560.38 cm™ Carboxylic acids / Sales

E 323.06 cm! carboxylate / Amines

Table 2 Oregano functional groups by FTIR antibacterial
evaluation

The bacteria were obtained through
donation Clinical Laboratory Analysis Mexican
Social Security Institute in the city of Poza
Rica; which they were: Staphylococcus aureus,
Proteus mirabilis, Escherichia coli, Klebsiella
pneumoniae. Seeded each bacteria mentioned
above in standard culture  medium,
subsequently reseeding was performed to

purify.

CMI determination of essential oil of
oregano

bacteria inhihition

Sensible (+),

Intermediate

(++), Resistant (-)
Gram positive 1:100 | 1:10 | 100%
Staphylococcus aureus - + -

Gram negative

Protens mirabilis + + +
Eszcherichia coli = + +
Klebziella pneuvmoniae + + -

Table 3 Determination of oil CMI
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According to the assessment
antibacterial essential oil of oregano has
antibacterial activity to Staphylococcus aureus
(gram  positive) and Proteus mirabilis,
Escherichia coli, Klebsilella pneumoniae (Gram
negative) concentration 1:10. Table 4.

CMB determination of essential oil of
oregano

hacteria microdilutions
Gram positive 1:100 1:10
Staphylococcus aurens +H +

Gram negative
Proteus mirabilis
Ezcherichia coli + -

Elebziella pneuvmoniae +H +

Table 4 Determination of OMB According to the
evaluation of the minimum bactericidal concentration
(MBC)

Table 4 is presented in Table oregano
essential oil has antibacterial activity, using
microdilutions to Staphylococcus aureus (gram
positive) and Proteus mirabilis, Escherichia
coli, Klebsiella pneumoniae negative). The
concentration of 1. 100 exhibits greater
inhibition against all strains tested.

Conclusions

Based on the results obtained it is concluded
that the method of extraction by maceration of
the essential oil of oregano (Origanum vulgare)
was ineffective showing a 5% yield.

The characterization study using HPLC
and FTIR spectroscopy confirmed the presence
of thymol and carvacrol, responsible for the
antimicrobial properties of oregano.
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Compared to the 2013 study by Garcia
components are found in greater intensity
ferulic acid and caffeic acid.

In the analysis of the Minimum Inhibitory
Concentration

(CMI) has inhibitory results dilutions 1:10
Staphylococcus aureus and gram-negative
bacteria Escherichia coli, Proteus mirabilis and
Klepsiella pneumoniae.

In the analysis of the minimum

bactericidal concentration (MBC) with the use
of microdilutions 1: 100 Essential oil increased
bacterial inhibition with gram positive bacteria
Staphylococcus aureus and gram-negative
bacteria Escherichia coli, Proteus mirabilis and
Klepsiella pneumoniae was presented.
The essential oil of oregano finally concluded
that the microbiological evaluation gives
bacteriostatic and bactericidal activity with
greater intensity as small dilutions shown
inhibitory effects.
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Abstract

A reliable diagnosis of pathologies by dental professionals, requires specialized tools, mainly
processing digital radiography. In this paper we present the development of a technique for detecting
dental abscess by processing a radiological image, thus supporting dentists to make an accurate
diagnosis of this pathology.
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Introduction

Currently in the age of digitization, numerous
application areas are involved in digital image
processing, in order to improve image quality
for correct human interpretation or to facilitate
the search for information. Dentistry is a
science of health required for its diagnosis,
digital x-ray images with good quality, as it is
essential for making a good analysis of dental
curing repair or replacement.

Digital radiography is a tool that
facilitates and improves the quality of diagnosis
of medical specialists, but it is still an
expensive technology, which has unfortunately
prevented from being used by most dentists
specialists in Mexico. In the European
Community and the USA 90% of dental
specialists use digital equipment, while Mexico
less than 10% use them.

The extra-oral imaging techniques,
although wused in conjunction with special
projections have their limitations. The basic
problem of the patient's exposure to radiation
and the implications has prompted researchers
to implement new techniques where exposure is
limited, without affecting the quality of
radiography  and interpretations, and
consequently the diagnosis.

Computer technology applied to the
field of radiography has made the acquisition,
handling, storage, transmission and
enhancement of digital images possible.

Few investigations have been carried
out for the detection of dental diseases by
analyzing a radiographic image. Pereira [1],
carried out an analysis with statistical tools of
quality intraoral radiography.
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A comparison of the information from
dental radiography and CT with respect to the
detection of lesions of endodontic and its
relationship with its neighboring anatomical
structures such as the mandibular canal is
presented in [2]. A study to determine the
diagnostic accuracy of Chargecoupled Devices
(CCD) Photo Stimulable Phosphor (PSP) and
radiography in the detection of cavities devices
are disclosed in [3]. In [4] the authors propose a
segmentation scheme of each tooth periapical
radiographs and used for recognition of the
teeth, Otsu thresholds and analysis of connected
components and the delimitation of the teeth by
monitoring limits and  morphological
operations. In [5] the authors developed a
system of image analysis and dental X-ray
diagnosis of tooth decay whor has anomalies.
Segmentation has been done by applying the
integral projection technique to remove the
individual  tooth  and  therefore  the
characteristics of tooth maps surface generated
for analysis and detection process.

They have carried out some studies on
segmentation and edge detection in images
through Matlab. A system of recognition of a
Latin American tropical fruit using computer
vision techniques presented in [6]. In [7] it
carried out an analysis of the operators to detect
edges in images, to find some flaw in non-
cylindrical glass containers by Matlab tool. In
[8] have developed TecLines, a free Matlab-
based layout to locate and quantify the
guideline patterns from satellite data and digital
elevation models (tectonic analysis).

This research considers the dental
abscess pathology, because it is a dental disease
that if is not treated early, can cause
complications such as tooth loss, spread of
infection to soft tissue, jaw and other areas of
the Dbody resulting in brain abscess,
endocarditis, pneumonia or other complications

[9].
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Abscesses are detected in a dental
radiographic image in order to facilitate the
diagnosis to dental professionals.

This article is organized as follows:
section 1, the theoretical foundation that
supports this research is presented; in Section 2,
the materials and methods used are detailed; in
section 3, the results and discussion which has
been reached in this work, and finally in section
4 disclosed the conclusions of the investigation.

Theoretical basis
Digital Radiology

Obtaining an X-ray is entering virgin
radiography (X-ray sensitive) in the patient's
mouth for that; a team that emits X-rays to
activate the intraoral image plate is used.
Subsequently the specialist obtained the
radiation printing tooth by a developing process
and fixing the image onto film measuring 3x2
cm. Once dry the radiography is mounted on a
light panel and it works by monitoring the
picture. Thereafter, having invested about 5
minutes based on the image it can continue to
work on the damaged tooth.

Furthermore, digital technology makes a
similar process that was described above is
based on a (X-ray) sensor designed specially for
dental use and the size of a radiograph. The X-
ray equipment is the same, but now through the
sensor with the interface hardware attached to it
digital images that can be stored on a computer.
The images of the teeth are obtained by extra-
oral radiographic techniques. Among some of
the new techniques extrabucl radiology are:
Xerorradiografia, Zeugmatografia,
Radiovisiography, Stereo-rradiografia,
thermography [10]; each has its principle of
operation, its advantages, disadvantages and use
in the field of medicine.
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Filmless X-rays or electronic imaging
has an important impact in the dental field.
Because the use of electronic images results in
a decrease of the radiation dose to the patient
was quickly accepted in dental practice.
Furthermore, when is used these tools using
chemical highly polluting the environment is
avoided, because they are removed 100% waste
substances, at a time were used to obtain
intraoral radiography.

There are several methods for obtaining
digital images. Some of them are [10]:

— Digital Conventional radiography using
a flatbed scanner and transparency
adapter.

— Digital Conventional radiography using
a coupling device in the camera.

— Semi-direct digital image using
photostimulable phosphor sheet.

— Direct digital image using a coupling
device, metal semiconductor and other
electronic devices.

Some of the advantages of digital
radiography are [10]:

Obtain immediate image.

Do not require conventional film
processing, process which can lead errors in
product revealed poor handling of the developer
substances.

— Automated Image Analysis.

— Storage of patient information.

— Teleradiology (image transfer to

different places).
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— Education and patient interaction.

— Elimination or digital subtraction of
background images and grayscale
display in reverse, for example, the
images  appear  radiolucent and
radiopaque white black.

Some of the disadvantages of digital
radiography are [10]:

— High cost, especially the panoramic
systems.

— It requires lots of storage on the hard
drive for images.

— In direct digital radiography, the sensor
and the computer are directly connected,
making the placement of intraoral level
sensor to a difficult process.

— Loss of definition and image resolution
when compared to conventional films
when printed.

— The manipulation of the images may
stray to other uses; in some systems the
difficulty of simultaneously displaying
multiple images (images of the entire
oral cavity) occurs; printed images may
be distorted with time.

— Legal ramifications - is questionable use
of digital images as evidence during a
trial, as they are manipulated images.

Image Processing

The image processing consists of a series of
steps involving the improvement, restoration,
analysis and in some cases, changes of digital
images. Image processing aims to improve the
look of them and make more evident in certain
details that want to note.
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The main objective is to improve the
diagnosis  more  efficiently using  the
information contained therein. The main
operations relating to image processing are
enhancement, restoration, analysis,
understanding and synthesis [10].

Within the image processing include:
Pattern recognition, also called reading patterns,
identifying shapes and shape recognition.
Patterns are obtained from segmentation
processes, feature extraction and description,
where each object is represented by a collection
of descriptors.

Pattern recognition is a primary part in
some intelligent systems for decision-making,
and is applicable in manufacturing tasks, visual
inspection,  medical  diagnosis,  speech
recognition, etc. Depending surveyed different
procedures for data analysis and classification
algorithms are followed.

Morphological filters are able to
influence  image  structures,  previously
designated by defining structural member. All
morphological operations on images perform
their function, using a structural element called
reference structure [12].

Thresholding is a method that covers
digital image segmentation and seeks a
threshold value that allows binarizing the
image, properly separating the background and
the object to be separated. The main objective is
to get the best T (threshold) right between the
gray values into images that allow optimal
separation between the object and the
background value.

The erosion process refers to removing
one layer of pixels in a structure.
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Dental Diseases

Among the most common dental diseases are:
cavities, gingivitis, periodontitis, physical
trauma (strokes) and dental abscess. A brief
explanation of each [11] is as follows:

a) Gingivitis. It is involving
inflammation of the gums caused by an
infection (bacteria) or the accumulation of
plaque and tartar. If not attended in time, it can
affect the bone and become periodontitis.

b) Periodontitis. It is a progressive
infection of the gums and bone loss around the
tooth, causing the loosening of teeth.

c) Dental Caries. It is a multifactorial
disease characterized by the destruction of
tissues resulting from tooth demineralisation
caused by acids generated by plaque bacteria.
There are different types of decay:
Interproximal caries, occlusal caries, Caries
buccal or lingual, Recurrent Caries and Caries
Horse.

d) Dental abscess. It is a collection of
infected material (pus) in the center of a tooth
due to a bacterial infection. A tooth abscess is a
complication of tooth decay. It can also occur
when a tooth is broken or chipped. Openings in
the tooth enamel allow bacteria to infect the
center of the tooth (the pulp). The infection can
spread from the root of the tooth to the bone
that support [3].

Materials and methods

For image processing was used Matlab, given
the range of tools offered by the programming
environment, with a primary focus on the
toolbox: Image Acquisition and Image
Processing, which are geared specifically for
image processing.
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A sample of ten dental digital imaging
with the pathology of abscess was considered.

The image obtained from dental digital
radiography is a grayscale image. Radiography
is processed through several stages to perform
detection of pathology.

The methodology for conducting the
detection, is described below:

a) Preparation of the radiographic image in
grayscale.

b) Thresholding. It was observed that the best
value T after performing the histogram of the
images to be treated is 90, a value that was used
in this investigation. The resulting image is a
binary image.

c) Erosion. Experimentally it was found that the
size of the radius must magnitude 5 and the
reference structure disk.

d) Determining patterns that distinguish one
object from another. Measuring a set of
properties within the different regions identified
as objects in the binary image was performed.
He carried out the calculation of the centroids
for the connected components in the image. To
do this, the regions previously were in the
image and a matrix was obtained with different
numbered tags that mark the existence of
different objects in the image.

e) Mapping of external borders of the objects
and the boundaries of the holes within objects.
To perform this operation the bwboundaries
function was used [13] Matlab.

f) Preparation of the object with more pixels.

g) To present the image to the detection of
pathology.

SANCHEZ, Maria, MOLINAR, Jests, VAZQUEZ, Sandra and
ORDONEZ, Felipe. Dental Radiology processing for abscess detection.
ECORFAN Journal-Bolivia 2015.



Article

131
ECORFAN Journal

ANATOMY
Results and Discussion

In the previous section the methodology used
for the detection of dental abscesses is
described. In this section the results obtained
after applying the methodology are shown.

Figures 1 and 2 show two cases of
abscess detection investigated in this work.
From the original image performs thresholding
and erosion process, as shown in Figures 1 and
2 subsection b. Figures 1 and 2 paragraph c,
show the labeling of the objects found in the
image from a centroid, marked with an "*".
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Figure 1 Case 1 abscess detection. Image: a) Original, b)
eroded and thresholded, c) labeling objects, d) Detection
of the abscess.

ISSN-On line: 2410-4191
ECORFAN® All rights reserved.

June 2015 Vol.2 No.2 126-132

Filh E& Vies bnse Tool Desktt Winde Hel » Fili £di Vies lnse Tool Deskt Windc Hel »
IO kB N5 DL "D de h N nYL "

Ovignad Prosetate o caioada y umhiw ade

a) b)
Fil Edi View lnaer Too' Deskt Windc Hel » Fil Edl Vies Inse Too Deskti Windc Hel »
Jdde § * Vs "D

(rngsstass Go abpton
. x

!

c) d)
Figure 2 Case 2 abscess detection. Image: a) Original, b)
eroded and thresholded, c) labeling objects, d) Detection
of the abscess.

Como puede observarse en las figuras 1
y 2 inciso d, se detecta claramente el absceso en
las imégenes. Los resultados obtenidos en estas
imagenes, fueron similares a los probados con
otras imagenes y la misma patologia.

Conclusions

As a result of the investigation it is concluded
that the development of a technique for
detecting pathology abscess, facilitates the
diagnosis of periapical abscesses to dental
professionals by processing a dental X-ray
image. In addition, the methodology is right for
this type of pathology detection.

Future work will be performed analysis
and more radiographic images and other
diseases more accurately validate the detection
technique employed in this work.
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Abstract

This descriptive information intended to know the habits and preferences of some foods in Mexican
adolescents, in addition to the benefits and barriers of adolescents to the consumption of fruits and
vegetables and their association with overweight and obesity in adolescents. In the study of dietary
patterns of the National Health and Nutrition Examination Survey, 2006 to 2012 and Survey teens to
IMSS, dietary patterns were identified in Mexican adolescents. On the other hand the concern of the
adolescent population fatten forces us to think about the influence of the prevailing aesthetic model in
today's society and internalize it. It is known that concern about body weight is one of the variables of
higher risk and can lead to disordered eating behavior. In short if the teen integrate within their usual
diet group frutassegun vegetables and adequate intake recommendations, would help adolescents to
have less weight and health problems, given the high percentage of water, fiber, low
densidadenergética and contribution vitamins and minerals containing this group slowing in a sense the
onset of eating disorder.
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Introduction
Adolescence

The word comes from the Latin adolescens is
the active ingredient or present verb adolescere,
it means to grow, to increase. Precisely
liabilities and past participle of the same verb is
adultus, which means "grown up" the already
finished growing. The onset of adolescence has
in the biological definition of sexual maturity
(puberty), adolescent becomes an adult when it
becomes  financially  and  emotionally
independent of their families. The World Health
Organization (WHO) is an international
organization that sets health policies in the
countries and defines adolescence as the period
population group between 10 and 19 years old.
The group is between 15 and 24 defines it as
youngsters. If we add the age groups between
10 and 24, they represent 30% of the total Latin
American population.

Psychosocial development understand
the process of progressive differentiation of the
central nervous system that allows the
acquisition of motor, language, cognitive and
social empowering the individual to function
normally within the family and society.

Classification of adolescence (Cecilia
Silva 2007):

— Early (10-14 years old)
— Media (15-17 years old)
— Late and young adults (18-24 years old)

Psychosocial development in early
adolescence (10-14 years):

Independence

— Lack of interest in family activity
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— Changes in mood.
Body Image
— Importance of appearance
— Importance of fashion
Adoption of new lifestyles

They generally have friends of the same gender.
Identity

The relationship with others helps them
take their characteristics for the development of
their personality; have fantasies, they need
privacy, all of which is derived from a process
of internal reflection we call cognitive thinking.
Psychosocial ~ development in  middle
adolescence (15 a 17 afos) (Silva Cecilia
2007):

Independence

— They have family conflicts

— Testing of the learned values.
Body Image

— Concern about appearance

Adoption of new lifestyles

— Sense of belonging or affinity groups or
with their peers.

— We give great importance to the values
of the group of friends.

— Begin heterosexual dating

DAVILA-LOAIZA, Martha Yolanda. Habits of consumption of fruits
and vegetables in Mexican adolescents and their relationship with eating
disorder. ECORFAN Journal-Bolivia 2015.
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Identity By following the definition of the

— Intellectual ability

— Shared Feelings.
Psychosocial development in late adolescence
(18-21 years and even up to 24 years)
(Cecilia Silva 2007):
Independence

— Acceptance of responsibility

— Acceptance of advice.
Body Image

— Acceptance of your image.
Adoption of new lifestyles

— Expanding your groups

— Using and managing your time.
Identity
Manifest a vocation
Set realistic commitments.
Accepted moral, religious and sexual values
MEXICO adolescent population (ENSANUT
2012)

While there is a group of relatively
healthy old who has already passed the critical
stage of the mortality and morbidity of
childhood, and still does not face the problems
of adulthood, adolescents contribute more
proportionally to their weight population health

conditions that result from behaviors that
compromise their present and future welfare.
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previous surveys and according to international
consensus adolescents comprise individuals
from 10-19 years old. During the teens 21519
ENSANUT which together accounted for
22,804,083 estimated as residents in Mexico in
2012. This population equivalent to 20.2% of
the people in this country were interviewed.
Of that total, 50.3% are men and 49.7%
women, which show a trend of higher
percentage of women, it believes that the
ENSANUT 2006 the percentage was 49.2%.
The size of the adolescent population represents
a decrease of 0.3% in relation to the size of the
group in 2006 ENSANUT.

Eating disorders in adolescents (ENSANUT
2012)

The proportion of adolescents (10-19 years) at
risk of having an eating behavior disorder was
1.3% (1.9% in females and 0.8% in males).

The proportion of adolescents at risk of
having an eating disorder was half a percentage
point higher in 2012 ENSANUT recorded in
2006. The data reported in the ENSANUT 2012
(Gutierrez et al.,, 2012) showed that the
frequently dietary risk behaviors among
Mexican adolescents (10-19) years were:
concerns about fat, eat too much and lose
control over what you eat. In both sexes we
found that fasting, dieting, taking pills,
laxatives or diuretics in order to lose weight
was the most frequent risk behavior.

When comparing age groups, males 14
to 19 years had a higher prevalence of risk
behaviors, such as eating too much and
exercising, that of 10-13 years.

Teenagers 14 to 19 years had a higher
prevalence of all eating disorder (except induce
vomiting) that adolescents aged 10 to 13 years.

DAVILA-LOAIZA, Martha Yolanda. Habits of consumption of fruits
and vegetables in Mexican adolescents and their relationship with eating
disorder. ECORFAN Journal-Bolivia 2015.
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In the National Health Survey in school
(ENSE (Shamma-Levy, 2010)) reports that
preteens 10 years at 8% indicated a feeling of
not being able to have control, to eat, and 0.7%
practiced vomiting self-induced, 3% performing
compensation practices such as fasting or
excessive exercise with the intention to lose
weight, just as 10% of schools had an
inadequate eating behavior in the three months
prior to implementation of the survey.

Eating habits of adolescents.
Definition of terms

Eating habits: set of behaviors acquired by an
individual, by the repetition of acts in the
selection, preparation and consumption of food.
Healthy eating habits: eating behaviors repeat
in which we bring a lot of energy and nutrients
needed for our age and daily activity, sufficient
to protect the nutritional needs (R. Tapia 2005).

Feeding Adolescents Power

Food in Mexico City varies according to
socioeconomic strata. In particular the concept
of health is related to the concerns of different
groups in the upper strata has to do with nature
and with different groups: in high strata has to
do with the nature and care of the image, while
in the lower strata associated with the health
and satiety, as opposed to hunger.

Furthermore the modification of diet
due to socio-cultural changes, from the internal
point of view that is, in their homes individuals
develop habits and food preferences and
households choose their food mainly on the
market, or convenience stores, given that they
are no longer cultivated. Eating habits and
nutrition of adolescents are affected by snacks
or drinks they buy in schools or near them, as
may prefer them over traditional foods prepared
at home.
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They tend to be more tasteless, less
sweet and fatty foods preferring innovative
product of globalization, like fast food.

Obviously, food prices are non-core,
also shape or distort the election, as the public
adjusts its tastes and cultural budget constraints
preferences and seeks diets that are affordable,
filling and satisfactory elsewhere, where
industrialized foods fill a nutritional niche.
Increasingly they offer basic food options as
tortillas, breads and pastas.

Processed  foods  also provide
concentrated through fat snack foods and sugars
in sodas energy. We know that eating plenty of
these products contribute to overweight, obesity
and chronic diseases, and may also contribute
to malnutrition, because it distracts the appetite
that could lead to energy consumed through
foods also provide other nutrients.

Lack of time is also a factor in the
selection of food away from home; it may be
that while adolescents face between an
obligation and other students to choose the
products they sell in the shop, you get and
consume more quickly, rather than a more
nutritious food, such as those that have only an
hour for power; in these conditions, acquisition,
preparation, consumption and cleanup are time
constraints that severely reduce the nutritious
options. The work schedule interferes with
parent family meals, with traditional
communication and healthy eating habits, with
pleasure and sociability to food and nutrition
and individual health generational? Does it
happen in Mexico that specific meals
throughout the day are spacing?

Macronutrient intake in teens

In a survey of adolescents (10-14afos), all
beneficiaries of the Mexican Social Security
Institute (IMSS).

DAVILA-LOAIZA, Martha Yolanda. Habits of consumption of fruits
and vegetables in Mexican adolescents and their relationship with eating
disorder. ECORFAN Journal-Bolivia 2015.
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The consumption of sweets, soft drinks,
juices and pastries was 30.1, 27.1, 21.1 and
13.8%, while teenagers 15 to 19 years the
percentages were in the same order, 30.3, 28.6,
20.2 and 12.5%. (Jimenez Cruz, et al 2002)

The information provided in the
National Youth Survey 2005 (Perichart O.
Pereda, 2007) tells us that 29% of adolescents
12 to 14 years taking soft drinks daily, 30% ate
sweet snacks, salty snacks 24% and 11%
consuming calls "fast food"; in adolescents
aged 15 to 19 were observed frequencies of
36.0, 24.4, 23.5 and 120% according to the
same order.

In the same sense teens in California in
ninth grade the frequency of consumption of
fruits is at least two servings of fruit per day
was 20% and eating at least three servings of
vegetables was 47% and IMSS beneficiaries of
the study (Flores Huerta S, et al 2006) in the
group of 10 to 14 years 35.7% of the subjects
reported consuming fruit daily and 19.1%
consumed vegetables; among 15- to 19
frequencies consumption of these foods was
35.0 and 20.4%, respectively.

Barriers and Benefits of consumption of
fruits and vegetables

Given the benefits of eating fruits and
vegetables it is important to identify factors that
motivate or impede such consumption,
especially in adolescence. Studies on this
subject have been based on the Transtheoretical
Model of Prochaska, particularly on the pros
and cons (Di Noia, et al., 2006)

There is little research on the
consumption of fruits and vegetables by
adolescents. These studies carried out on
samples of developed countries, they showed
no difference in the perceived benefits by
gender.
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Men think it gives them more energy
while  women favoring their  physical
appearance; another group said that fruits and
vegetables are healthy foods that improve
school performance, physical fitness and self-
esteem. (Di Noia, et al., 2006).

Other research that considers the
theoretical constructs of benefits and barriers,
focus healthy eating behavior in the adult
population. (L6pez-Azpiazu I. et al., 1999).

Also in Mexico in the northern states of
the republic (Matamoros Tamaulipas), among
which is Tamaulipas, they are characterized by
low consumption of fruits and vegetables; no
published studies documenting exactly the
benefits and barriers perceived by adolescents
to include these foods in their diet and this issue
has not been explored in Mexican adolescent
population. For both a scale is used to
determine benefits and barriers for adolescents
to the consumption of fruits and vegetables they
vary according to gender.

The main benefit for the consumption of
fruits and vegetables for males was "take care
of my health by eating fruits and vegetables"
and the female was "I like the taste of fruits and
vegetables."

The benefit with the lowest score was
the fact that consumption of fruits and
vegetables help to have a lower chance of
developing cancer, a finding that is consistent
in other studies have reported that the
population does not identify long-term benefits
of eating fruits and vegetables or consumption
of healthy eating. (Di Noia J, 2006).

Regarding barriers to eating food
aspects they have been identified as the
availability of less healthy foods and they are
prepared easier and faster besides flavor.

DAVILA-LOAIZA, Martha Yolanda. Habits of consumption of fruits
and vegetables in Mexican adolescents and their relationship with eating
disorder. ECORFAN Journal-Bolivia 2015.
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Likewise, regardless of the gender
adolescents they mentioned that lack of support
from parents to follow a healthy diet because it
is they who buy food and that their parents are
not role models.

Furthermore the findings of this study
indicate that the perceived benefits and barriers
for behavior can be influenced by personal
factors, as in the present study according to
gender differences were found. For example,
women receive greater benefits than men, some
authors suggest that men prefer foods like
meats and hard to digest foods (Paquette MC
2005) and (Lupton D. 1996).

With regard to the barriers to healthy
food consumption aspects have been identified
as the availability of less healthy foods and they
are prepared faster and easier, besides flavor.
Likewise, regardless of the gender adolescents
they mentioned that lack of parental support to
follow a healthy diet because it is they who buy
food and that their parents are not role models.

Recommendation of Vegetable and fruit in
the adolescent population (NOM-043-SSA1-
2012)) (Social Welfare Guidelines DOF)

It should be informed that during this growth
stage, which should be monitored as the
Mexican Official Standard NOM-031-SSA2-
1999 points, to care for the child's health, so
you should adjust the suggested amount of diet
accelerates correct, according to the familiar
availability and physical activity, particularly in
the supply of iron, calcium and folic acid and
dietary fiber.

Source of iron foods of animal origin,
legumes and vegetables.

Source of calcium: cereals, animal foods
mainly.
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Source of folic acid food of animal
origin, vegetables, fruits and cereals.

Source of dietary fiber. Cereals,
vegetables, fruits and legumes is

In food safety as nutritional quality
criteria for food assistance program includes
subjects Vulnerable risk groups subject to food
assistance, are preferably children and
adolescents, pregnant women, nursing mothers,
people with disabilities, vulnerable seniors
income. (DOF 06/10/2013 guidelines)

The corresponding food support for this
program to be one of the following options:

a) Provision, if required, can be accompanied
by Food complement.

b) Breakfast or hot meal according to the
criteria of nutritional quality

Purse

Include 4 or more staples that constitute part of
the food culture of the beneficiaries.

Include at least two or three food groups
mentioned in the (NOM-043-SSA2-2012)
vegetables and fruits, cereals, legumes and
animal foods.

Include at least 2 cereals are a source of
dietary fiber.

Include at least 2 varieties of legumes.

Should include a supplement, it should
not contain sugar or sweeteners from their first
three ingredients.

Breakfast or hot meal and / or cold
mode; Quality Criteria (VF)

DAVILA-LOAIZA, Martha Yolanda. Habits of consumption of fruits
and vegetables in Mexican adolescents and their relationship with eating
disorder. ECORFAN Journal-Bolivia 2015.
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The same criteria for specific nutritional
quality for school breakfast or lunch mode are
considered hot. It is recommended:

20 cyclical school breakfast menus
Committees whose design must consider the
following points:

Include skim milk and / or natural water:

Should include fruit shall include the
following: be prepared with only natural fruit,
add a maximum of 20g / L ie 2 tablespoons per
liter, this should be low frequency.

Include a main dish including
vegetables, whole grains and legumes or animal
food. That is fat dishes that require no or very
small amounts, as sauce stewed, roasted, baked,
roasted or cooked.

In order to contribute to increased
consumption of vegetables, onion, garlic and
tomato collection and / or tomatillo, will not be
taken into account as a serving of vegetables.

Promote the serving of fruit or vegetable
is fresh, based on purchasing power and
distribution DIF parent or school breakfasts for
purchase committees.

Offer fresh fruit or dried at breakfast
cold mode.

On the recommendation of the group of
fruits and vegetables raw or cooked grams for
school-teen population.

Garlic, onion and other vegatables
parslev cilantro to ssazon

VEGETABLES 100g

Leafy vagatables

[Vagatables and
fruit

80g Yigarts

Watermslon, melon, pinszpple B0g ¥ cup
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Guidelines of the Social Food
Assistance Strategy 2015. (Ministry of Health,
DIF)

Finally to determine calorie needs is
taken into account calorie per unit of height for
age and sex (kcal / cm). The maximum caloric
intake of women is about 2550 kcal during the
time of menarche, around 12 years. This peak
demand is followed by a gradual reduction.
Parallel caloric intake of men occurs during the
peak of the growth spurt and progressively
increases to 3400kcal at age 16 and then
decrease in proportion of 500 kcal to 19 years.
Whose energy distribution percentage is 12-
15% protein, 20-30% fat and 55-60%
carbohydrate.

In the same period as mentioned before
needs increase vitamins (B vitamins) and
minerals (zinc, calcium, iron, folic acid), whose
sources come from vegetables and fruits and
other foods.

Fruit and vegetables intake in Mexican
population (Ramirez-Silva et al., 2009)

The variables that are taken into account the
recommendation of vegetables and fruit (VF),
dietary intake (g) adequacy percentage
(percentage of total consumption of the
population or half the amount of the
recommendations by the World Health
Organization (WHO) and (AHA) American
Heart Association.

Defining fruit and vegetables under the
name of diversity of plant foods, vegetables,
roots, leaves, stems, seeds, inflorescences,
flowers and bulbs that contribute to the
regulatory function of the body, they provide
vitamins and minerals, provide much of the
water and fiber the body needs. They are
consumed raw or cooked, and have a low
energy density and other bioactive components.

DAVILA-LOAIZA, Martha Yolanda. Habits of consumption of fruits
and vegetables in Mexican adolescents and their relationship with eating
disorder. ECORFAN Journal-Bolivia 2015.



Article

140
ECORFAN Journal

NUTRITION

Fruit juices are excluded due to the high
fructose and energy and low in fiber is therefore
considered a negative effect on health.

According to NOM-043-SSA1-2015
criteria dietary guidance, foods are classified
into 3 groups food groups:

a) Vegetables and Fruits (VF)
b)  ANIMAL

It should promote the consumption of
fruits and vegetables and regional station, if is
possible raw shell that incorporate them into the
daily diet helps reduce the energy density of the
diet, and they are a source of carotenes, vitamin
A and C, folic acid and dietary fiber and give
color and texture to dishes as well as other
vitamins and inorganic nutrients.

Daily intake (DI) of VF is estimated
intake in grams per day based on frequency of
use. This consumption is expressed in grams
and no calorie. The percentage of adjustment
was made taking into account recommendations
to prevent cardiovascular disease by WHO and
AHA.

The recommended intake is 200g for 1-4
years, 5-8 years of 300g to 400g for people age
between 9-59 years old. The classification is
given in three categories according to age-
specific intake;

Or above the percentage  of
recommended intake or adequacy or higher:

1) Adequate intake.

2) Moderate intake inadequate: from 50% to
90% of the recommended intake.

3) Inadequate intake elevadamente: less than
50% of the recommended or less than 50%
adequacy intake.

ISSN-On line: 2410-4191
ECORFAN® All rights reserved.

June 2015 Vol.2 No.2 133-142

Relate to fruit and vegetable intake were
taken into account by categorizing regions of
Mexico, which was divided four regions:

a) North (including North and South Baja
California, Coahuila, Chihuahua, Durango,
Nuevo Leon, Sonora and Tamaulipas)

b) Center (Aguascalientes, Colima,
Guanajuato, Jalisco, Estado de Meéxico,
Michoacan, Morelos, Nayarit, Querétaro, San
Luis Potosi, Sinaloa, Zacatecas).

C) México City

d) South (Campeche, Chiapas, Guerrero,
Hidalgo, Oaxaca, Puebla, Quintana Roo0,
Tabasco, Tlaxcala, Veracruz y Yucatan)
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Figure 1 Adolescents and adults adequacy percentage
distribution according to the recommendation of intake of
vegetables and fruits (VF), ENSANUT 2006.

The results analyzed are a total of 3224
children aged 1-4 years, 8,294 children 5-11
years old and 7722 adolescents aged 12-18
years and 16349 adults 19-59 years of age
accounted for:

With 61.3 g vs. 26.2 g preschoolers,
68.99 vs.34.2g school children, adolescents
43.3g vs 7299 and 65.89 vs. 56.8g adults
respectively.

DAVILA-LOAIZA, Martha Yolanda. Habits of consumption of fruits
and vegetables in Mexican adolescents and their relationship with eating
disorder. ECORFAN Journal-Bolivia 2015.
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The total amount of VF and
recommended intake for each group is below
the recommendation. See Fig. 1.

This study represents a low intake of
fruit and vegetables among the Mexican
population in relation to international
recommendations. Low intake was observed in
fruits and vegetables and in all age groups,
regions, ethnic groups, higher socioeconomic
levels in rural and urban population and both
sexes. Only 30.8% of preschoolers, 17.0% from
children of school age, 19.2% of adolescents
and 24.2% of the adult population meets the
recommended intake. Given the low intake in
both low and high demand given the low
socioeconomic levels, high prices of fruits and
vegetables for calorie foods relative density low
energy- and other cultural reasons linked to
poverty. Another potential reason the
population is poor access problems due to
limitations of the transport of perishable foods
such as fruits and vegetables.

At the same time the relationship with
people living in northern given consumption
patterns resulting from the nutrition transition
due to globalization and modernization, in
addition to weather conditions, which lavf
staying indoors conditioners raising its price.
The same relationship is associated in rural
areas among indigenous people located in
isolated areas whose local production
compensates for the lack of supply in certain
seasons of fruits and vegetables in season. And
reinforcing the above low intake of certain
groups is possibly related to demand rather than

supply.

Definitely intake of fruits and
vegetables among adolescents living in rural
areas and non-indigenous is higher than in
urban areas given the dietary patterns
associated with modernity of life, for example
eating fast food at home and abroad.
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As a final conclusion is substantial
efforts of parents, teachers, schools, teaching
early childhood habits of healthy eating
integrating the three groups of food diet as
NOM-043 provides in particular VF, based on
the recommendations by age in Suitable models
settling sum power of parents to teenagers, who
are subject to receive influence of the
environment, accompanying the values of body
image, whose value is overstated in this age
also is up to the parent to provide a fair
assessment of this to teenager, to prevent the
occurrence of conduct disorder at an early age
accompanied by physical activity according to
age and skill adolescents.
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