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Abstract: The mfluence of nctivation energy, variable viscosity and electrical conductivity
on MHD nuxed convective heat and mass transfer flow of nanoflwd through a porous
medum i a Co-avial cylindrical duct. The governing equations have been solved by using
mumencal techmques. The  velocity, temperature and  nanoconcentration  have  been
demonstrated at duferent axial positions, The Nusselt and Sherwood numbers are evaluated
for different paramctne vanations. Increase in viscosity parameter(B)/variable clectrical
conductiity with nanoconcentration ({31 )enhances velocity, temperature and reduces
nanoconcentration.  Nusselt number(Nu) reduces with electrical conductivity with
temperature (al) on both the cylinders,

Key Waords : Activation Energy, Variable viscosity and electrical conductivity, Brownian
motion, Thermophoresis, thermal radiation, Cylindrical annulus.

I. INTRODUCTION:

The concept of nanofluid has been introduced by Choi [6]. He has given clear
description about the heat transfer characteristics of nanofluids. Natural convection of ALO:-
water and CuO-water nanofluid inside a cylindrical enclosure heat from one side and cooled
from the other side was studied by Putra et al., [22]. They found that the natural convection
heat transfer coefficient was lower than that of pure water. Wen and Ding [37] investigated
the natural convection of TiO,-waler in a vessel composed of two discs. Their results showed
that the natural convection decreases by increasing the volume fraction of nanoparticle.
Several authors (Mokhtari Moghari et al. [19], Parvin et al. [21]. Soleimani et al. [28]. Abu-
Nada et al. [1], Abu-Nada [2], Sree Devi et al. [29), Nagasasikala et al. [20], Sudarsana
Reddy et al., [32), Madhusudhana Reddy et al., [16], Sulochana and Ramakrishna [33],
Shivakumara et al. [26], Mallikarjuna et al.[ 18] and Alivene et al., [3]) have been investigated
two phase mixed convection Al;Os-water nanofluid flow in an annulus. Sudhakara Reddy
[31] has analysed the effect of magnetic ficld on convective heat and mass transfer flow
nanofluid in a cylindrical annulus in the presence of non-uniform heat sources. Ramakrishna
and Prasada Rao [23] have investigated convective heat and mass transfer flow of Cuo-water
and Alo-Water nanofluid in cylindrical annulus in the presence of heat sources.

Convection flow in nature and engincering phenomena requires that viscosity and
thermal conductivity of fluids vary with temperature, Dulal and Hiramony [8] analysed the
effects of temperature-dependent viscosity and variable thermal conductivity on mixed
convective diffusion flow. They found that velocity profile increases while temperature
decreases with incrense in mixed convection, Vajravelu et al [36], Singh und Shweta [27] and
Isaac and Anselm [12] shoed thut, velocity distribution decreases with inerease in viscosity
while the temperature profiles increase with incrense in variable viscosity, Devi and Prakash
[7] examined temperature-dependent viscosity and thermal conductivity effects on
hydromagnetic {low over a slandering sirelching sheet. They concluded that, increase in
viscosity decreases the velocity profiles. The work of Animasaun [4] concluded that the fluid

velocity decreases while tempernture inerenses with increasing viscosity. The works of Gopal B
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"""!m.i_.ct ‘;“l.:;o]'.[-mmﬂdc et al. [17] they have shown that the velocity profiles - decrease with
bt viscosity while temperature profiles decrease with increase in viscosily. '
Soveral authors have been evaluated (o effect o!' Athmug activation encrgy and dual
wratifications on the MHD flow of a Maxwell fanoffuid with various heating (Sandhya ct al.
[25). Zeeshan et al. (38], Saida Rashid et al. [24]. Gireesha ¢t al. [9]). Kh;lq et al [IS], !Ja_]
Khan et al [11], made brief discussion on Activation Energy impact mlNonIrr_lca:. Radiative
Stagnation Point Flow of Cross Nanofluid and also analysed thf: Arrhenius gctwatnon energy
_impu.;t in binary chemically reactive flow of TiO-Cu-H;0 hybrid pa{noma_tcnal'. e
In this paper, the effect of variable electrical conductivity, viscosity, actxvatuo_n
energy, Brownian motion, thermophoresis on MHD free and forced convective heat and mass
transfer flow through a porous medium in a Co-axial cylindrical duct where tfm boundarics
are maintained at uniform temperature and nanoconcentrations. The nqn-lmcar cquplcd
equations have been solved by using Finite clement analysis with quadratic polynomials as
approximations functions.

2. FORMULATION OF THE PROBLEM: K-\\
We consider the free and forced convection flow of a h_“__:.//’ |/
nanofluid in a vertical circular annulus through a porous
medium whose walls are maintained at a uniform heat and
concentration. The Brinkman-Forchhimer-Extended Darcy ; i
model which accounts for the inertia and boundary effects |~ [©7°7°
has been used for the momentum equation in the porous [ - | | ——l]
region. The momentum, energy and diffusion equations are a o
coupled and non-linear. Also the flow is unidirectional along
the axial direction of the cylindrical annulus. The nanofluid ;
dynamic viscosity is assumed (o be an exponential decreasing T TCONIGUERTION O 18 oW o1
function of temperature given by
#,(T) = p, Exp(-f(T-T)) (1)

where 4 is dynamic viscosity f is the
Making use of Boussinesq and Rosseland approximation the goveming equations under
radial magnetic field
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where u is the axial velocity in the porous region, T, C are the temperaturc and
Wﬁoﬂﬂmﬁaﬁm of the fluid, k, is the permeability of porous medium, k, 1s the thermal
diffusivity, Dy is the Brownian motion diffusion coefficient, Dy is the —thermophoresis
~ diffusion coefficient, Ky mass ditfusion ratio, fe is the coefficient of the thermal expansion,

E




akt Shabg Jouryg "

Qr 1S the radiation ahy
gravity, p,

/.

orption coeffi
18 the effective donsity, 4 (

mnductivily coefficient of the nanofluid, o* is the Stefan-

absorption constant. The relevant boundary conditions are
ol R o ()
u=0, =To ., C=0o at r=b

The variable electrical conductivity e(7,C)is defined [Ref 2a]as

T-T c-C
U’(T.C]=O‘nl|+a[ =)+ f3( =)].

I T;_T:. ﬁl Cf.-c‘u”
where o is the constant clectrical conductivity, a, is the temperature dependent electrical
conductivity parameter and B, is the nan

oparticle concentration dependent eleetrical
conductivity parameter.

cient,Cp is the specific heat, p s density g
T) is the effective dynamic viscosity, k /I the thermal

Boltzman constant, 3, is the mean

: . : dl'  dC
The axial temperature and nanoconcentration gradients —and—lz— are assumed to be
Z [¢

d-
constant, say A and B,
Introducing non-dimensional variables
: . o S
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Introducing these non-dimensional varia

bles, the governing equations in the non-dimensional
form are (on removing the stars)
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1
G= f Aa(l "; C,)ga (Grashof number), B = #(T~T,)(Viscosity parameter)
=

1) o
8= PT,Aa (Temperature difference parameter), E1 = — (Activation energy parameter)
. il
oW Hla ;
(buoyancy parameter), M* = -Ld;l—“— (magnetic parameter)
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is (he radiation absorption

I‘ v, 'C--C)iiz
parameter), Be=—— (Eckert number), g, = U&= C)E
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parameter, Ny = ToT is non-dimensional temperature gradient, N, =———— is the non-
I 4o =

dimensional concentration gradient.

The corresponding non-dimensional conditions are

u=0 =1 C=1 at l'|=]

u=0 0=0 C=0 at n=s

I o

3. FINITE ELEMENT ANALYSIS il L

The finite element analysis with quadratic polynomial approximation functions 1S
carried out along the radial distance across the circular duct. The behavior of the velocity,
temperature and nanoconcentration profiles has been discussed computationally for different
variations in governing parameters. The Galerkin method has been adopted in the variational
formulation in each clement to obtain the global coupled matrices for the velocity,
temperature and nanoconcentration in course of the finite element analysis.

Choose an arbitrary element ¢ and let u*, 0¥and C* be the values of u, 0 and C in the
element ey.

We define the error residuals as

k 3 L3
gLl ) O Kyt et (14+G(8 +Nrg)-
EaN iy dr

dr dr (10)
2 &
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(12)
Nt d( dé'
e s
Nb dr\ dr

where u*. 0¥ & C* are values of u, 0& C in the arbitrary element ¢;. These are expressed as
linear combinations in terms of respective local nodal values.
bt st -, O =Byt 0yt + 0y, CP=Clyl +Clys + Gy
where /| , w}-—--- etc are Lagrange’s quadratic polynomials.
Galerkin’s method is used to convert the partial differential Egs. (11) — (12) into

matrix form of cquations which results into 3x3 local stiffness matrices. All these local
matrices are assembled in a global matrix by substituting the global nodal values of order I
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and using inter element continuity and equilibri it} i
. ner ¢ quilibrium  conditions, | )
matnees an iteration procedure has been adopted it o

: PR opted to include the boundary and effects in the
porous medium. The iteration process is carried out until / Jia= 1,1 51018 achicved.

4.COMPARISON :
In thq absence of variable clectrical conductivity (a1-0,31-0), the results are in good
agreement with Gayatri|8a)
Table: 1
\T : Gayatri|§n) [ Present Results |
Parameter | Skin Friction (1) Nuselt Number | Skin Friction (1) | Nussell Number |
(1) W | N | N | w | Nu) | Ny |
Rd | 1.5 | -049116 | 0496656

-0.327721 | 0328012 | -0.496009 | 0.496659 | 0327746 | 0.3 '
35 | 0496132 | 0.490672 | -0.125835 | 0.125947 ]1_ -0.49610 1[ 0.496677 l[-ﬁ;s:;‘; l] 3:;:2;;—1
50 | -0496136 [ 0496726 | -0.077223 | 0.735145 | -0.49611 | 0.496762 | 0.077227 | 0.735162 |
Ec | O1] 0495741 0496279 | -0.543313 | 0.543851 | -0.49575 | 0.496272 | -0.543319 | 0.543855 |
02 | 0495634 | 0.496173 | -0.759495 [ 0.760258 | 0.495636 | 0.496171 | 0.759501 | 0.760261 |

L1 03] -0495569 | 0.496109 | -0.867466 | 0.868374 | -0.495564 | 0.496111 | -0.867446 | 0.868378 |
B | 02| -0496116 | 0.496656 | -0.327711 | 0328009 | -0.496009 | 0.496721 | 0327714 | 0.328013 |
0.4 | -0.496106 | 0496506 | -0.327721 | 0328012 | -0.496105 | 0.496572 | 0.327723 | 0.328009 |

0.6 | -0.496099 | 0.496456 | -0.327725 | 0.328015 | -0.496101 | 0.496443 | -0.327729 | 0.328028 |
Nb | 0.1 | -0496112 | 0496109 | 0327715 | 0328009 | -0.496162 | -0.496111 | -0.327721 | 0.328013 |
0.2 | 0496116 | -0.496116 | -0.327721 | 0.328012 | -0.496009 | -0.496119 | -0.327776 | 0.328013 |
0.3 | -0.496118 | -0.496122 | -0.327724 | 0.328022 | -0.496120 | -0.496131 | -0.327728 | 0.328026 |
Nt | 01 ]-0495823 | 0.496359 | -0.326903 | 0.327193 | -0.495833 | 0.496346 | -0.326914 | 0.327199 |
02 | 0495783 | 0.496322 | -0.326839 | 0.32713 | -0.495785 | 0.496317 | -0.326843 | 0327128 |

0.3 | -0.495746 | 0496285 | -0.326776 | 0.27066 | -0.495749 | 0.496284 | -0.326781 | 0.270669 |
El | 02 ]-0495879 | 0.496419 | -0.327005 | 0327266 | -0.495889 | 0.496423 | -0.327009 | 0.327271 |
04 | -0.495806 [ 0.496436 | -0.327035 | 0.327325 | -0.495902 | 0.496437 | -0.327036 | 0327329 |

[ 0.6 | -0.495897 [ 0.496442 | -0.327136 | 0327467 | -0.495906 | 0.496444 | -0.327136 | 0.327466 |

5. SKIN FRICTION, NUSSELT NUMBER AND SHERWOOD NUMBER
The skin friction (1), rate of heat & mass transter (Nusselt & Sherwood number) is

evaluated using the formula r=(i£i)r.-u+,- s Nu =~ @)r,; og s OR = “{E). e
dr drdss Ay

6. RESULTS AND DISCUSSION:

In this analysis we demonstrate the impact of activation energy, variable clectrical
conductivity, viscosity, Brownian-motion and thermophoresis on hydromagnetic convective
heat and mass transfer flow of nanofluid in a circular annulus.The non-linear .coupled
equations governing the flow,heat and mass transfer have been solved by using Runge-Kutta
Fourth order method along with shooting technique. The velocity, temperaturc and
nanoconcentration have been analysed for different parametric variations

Figs.2a-2d represent velocity(u), temperature(6) and nanoconcentration (C) with

Grashof numberc(G) and magnetic parameter(M). From the profiles we find that velocity

. enhances with increase in G and reduces with M, The temperature rises with G and M in the

! entire flow region.the nanoconcentration(C) reduces with G and enhances with M. This may

- be due to the fact that the thermal boundary layer becomes thicker with increase in G and M
while solutal layer becomes thinner with G and thicker with M.

Figs.3a-3d exhibit u,0,C with viscosity parameter(B) and buoyancy ratio(Nr). The

y(u) and temperature(0) experience an enhancement with rising values of viscosily

‘and Nanoconcentration (C) depreciates with B.With respect to buoyancy

en the molecular buoyancy force dominates over the thermal
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lesser the velacity, temperature and Targer the nanoconcentration in flie flow region This ma;
bn‘ alinbuted 10 the Tact that the effect of mertin and boundary ellects 1s 10 reduce the
_ u"‘""m‘f ol the momentum and thermal boundary layers.

Bk 1 Isﬁ effect of chemical reaction(y) on w0 and C ¢an be seen from lig&.Ssl-Sd.l'mm the
P Hes we find thar (e veloeity upsurpes in both degenerating and gencrating chemical
feaction cases The temperature and nanbocor entration (lcnrcr-isllr:: mn degenerating chemical
Feachion case amd enhance in the senerating case '
ah!‘“ﬂ‘lt‘:fl‘l)(‘l.;(;;l ";h“‘:'h Ehl‘ Varation of u,0,C with thermal radiation(Rd) and raduation
" o .in'tl wrn ¢ mdmlwc hca_t Mux mn_.-lllcr the velocity, lcmpcra‘!urc and larger the
thermal boundary la‘c : :;‘W{“ﬂlﬂll An increase in Q1 leads to a growth in momentum and
iy ol Yer thickness, and decay in solutal boundary layer, which in turn rises the

.lemperature and decays the hanoconeentration in the flow region.
lemperature and nanucm:nccmmti "." th'f‘- velocity decays with E I. an.cl enhupces . T}.w
S5 This may be atributes “; 'I:inlfxr‘t‘llmuc an cnhamcelrncr.ml with increasing valuleﬁ of El
fatio results in : 2l ¢ fact that increasc in activation and tempetrature difference
results in growth oi? the thermal and solutal boundary layers.
Figs.Ra-8d exhibit the effect o [ Brownian motion (Nb) and thermophoresis (Nt) on u,0

lc!i (" ::n lm:lrcase in Bro\\m_an motion parameter(Nb) reduces the velocity, enhances
periture and nanoconcentration  in the flow region while increase in thermophoresis

parameter(N1) leads (o risc in growth in momentum and thermal boundary layers and dcecay
in solutal boundary layer.
clm;;ﬁ?‘zg;iicg:itm1‘;:::&2:0(‘3I:Y‘Itt:mpelramre and nanoconcentration with variable
e r-c::”“ 4 ;11(1 -B_ )-_ An Increase n variable electrical ;onductwﬂy(ul)
Gl AL Cpreciation in velocity, enhancement in temperature,
nanoconcentration in the flow. This may be due (o the fact that increase in al leads to a decay
In momentum boundary layer thickness, grows the thickness of the thermal and solutal
boundary !'ayersl. An augmentation in electrical conductivity with nanoconcentration (B1)
leads to thickening of the momentum and thermal boundary layers and thinning of the solutal
boundary laver thickness.
Figs.10a-10d demonstrate the variation of flow variables (1,0,C) with Lewis number
(Le) and index number(n).Increase in Lewis number enhances velocity reduces temperature
and nanoconcentration in the flow region.This may be due to the fact that increase in Le
leads to a growth in momentum boundary layer and decay in thermal,solutal boundary layers.
Also velocity rises, temperature and nanoconcentration decay with agumented values of
index number(n).

The skin friction (Cf),rate of heat and mass transfer (Nu,Sh) on the walls r=1.2 of the
circular annulus have evaluated for different parametric variations and are presented in
table.2. From the tabuler values we find that the skin friction(Cflenhances on both the
cylinders(r=1,2) with rising values of G/M/B/Q1/3/Nt/Le/n/Bl while it reduces on r=1&2
with increasing values of K/Nr/fs/Rd/E1/Nb/al.Thus the skin friction on the inner and outer
cylinders decay with increase in variable electrical conductivity with temperature and grows
with increase in electrical conductivity(f§1)with nanoconcentration.An increase in chemical

reaction parameter(y)leads to a rise in skin friction on both the cylinders.

_'." .-"j. l . 2 5 r mmmﬂ(‘ e
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The rate of heat transfer{Nudreduces on the inner cylinder(r-1) and enhances on the outer
ovlmderir=2) with nsing values of GM/BQUE S NB/NE while increasing values of
K l?u-"Nv’Rd-‘u Im.fs to nse in Nu on the inner cylinder(r- 1) and decay in Nu on the outer
c}-lMPE\.An merease in Le and al declines Nu on both the cylinders In degenerating
d‘u‘mml reaction case(y *0)Nu enhances on the inner cylinder r=1 and reduces on the outer
o lmder r= 2.

’ The rate of mass transfer (Sh) on the inner and outer cylinders(r=1&2) enhances with
rising values of GMNUal. Sherwood number enhances on the inner cylinder(r=1) and
reduces on the outer cylinder(r=2) with augmented values of B/Q1/6/Le/n/f}1 Also Sh reduces
on r=1 and enhances on r=2 with increasing values of Nr/K/fs/Rd/E |/Nb. Sh grows on r=|
and decays on r=2 i both degencrating/generating chemical reaction cases.

Thus variable clectrical conductivity with lemperature (al)reduces the skin friction,
rale of heart transferenhances mass transfer on both the cylinders while electrical
conductivity with nanoconcentration(B1 )increases Cf.Sh reduces on r=1 and enhances Cf.
Nu, reduces Sh on r=2,

7. CONCLUSIONS:

The equauons of momentum,energy and diffusion have been solved by Galerkion

Finite element analysis and velocity temperature and nanoconcentration have been discussed

for different parameters. The important findings arc:

1) Increase in Grashof number(G)/viscosity parameter(B)/radiation absorption(Q1)
thermophoresis parameter(Nt)/variable clectrical conductivity with nanoconcentration
(f1enhances velocity, temperature and reduces Nanoconcentration.

2) Increase in magnetic parameter(M)/activation energy(E | )/Brownian motion parameter
(Nb)/ electrical conductivity with temperature (al) reduces the velocity, enhances the
temperature and nanoconcentration in the flow region.

3) Enhancement in buoyancy ratio(Nr)/porous parameter(K)/Forchheimer parameter(fs)
radiauon parameter(Rd) reduces velocity, temperature and enhances the
nanoconcentration in the flow region,

4) Increasec in temperature difference ratio(8)enhances  velocity temperature  and
nanoconcentration in the entire region..

6) Velocity enhances temperature and nanoconcentration reduce in  degenerating
chemical reaction case  while in generating chemical reaction case velocity,
femperature and nanoconcentration experience enhancement in the flow region.

7 Increase in Grashof number(G)/magnetic parameter(M)enhances skin friction and
Sherwood number on both the cylinders.

&) Increase in K/Nr/fs/Rd/EI/Nb/al  decays skin friction,Nu reduces with Le and
electrical conductivity with temperature («tl) on both the cylinders.Sh reduces with
Rdon r=l and enhances onr-2

9)  Increase in viscosity parameter(B)enhances  CLShyreduces Nu on r=land on

' r=2,C,Nu enhances,Sh reduces,
9 Sherwood number(Sh) enhances on the inner cylinder =1 with al and Bl and on
r=2,it enhances ol reducres fl,
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[Parameter [CRI) | Cf2) _ [Nu(l) [Nu2) |Sh(l) |Shi2)

G |2 [-0.50916| -0.17204 | 0.674136 1.239@
(2 | 101891 | 0344464 | 0.668852 | 1.24174 | 2.10645 | 2.11684 |
61
1

4
6 1.52987 | -0.517729 | 0.660008 | 124613 [2.12299 | 2.12299 |
M |05 | 2.52037]-0.846719 [ 0.709039 | 122614 [2.06974 | 2.06974 |
10 |
L5 |

0

277627 | -0.966715 | 0.409885 | 1.35588 | 2.39031 ~ 2.39031 |
5

0.88807 | -1.01769 | 027223 1.40968 | 2.53704 | 2.53704 |
B 102 | 2.56617| -0.812163 | 0.707609 | 122511 | 2.07113 | 0357601
[0.4 | 282197 | -0.855005 [ 0409292 | 1.35312 | 2.39076 | 0.265114
[0.6 | 2.91609 [ -0.86463 [ 0.273055 | 140558 | 2.53598 | 0.227751
#
|
|
l

F
|
|

fs
i

0.50916 | -0.17204 | 0.674136 [ 123911 [2.10812 | 0.349467

5]
75 | 036919 | -0.143656 | 0.67486 | 1.23881 [2.10711 | 0.349670
[ 0:25701 [ -0.120882 [ 0.675297 | 1.23862 [ 2.10691 | 0.349827

0.
0.
0.

0.50916 | -0.17204 | 0.674136

1 123911 | 2.10812 | 0.349467
[70.50059 | -0.168215 | 0.674206 | 1.23908 | 2.10801 | 0.349752
| 0.49235 | -0.164565 | 067427 | 1.23904 | 2.10798 | 0.349526
| 2.61715 [ -0.888679 | 0.629062 | 1.26155 | 2.15555 | 0.330907
| 2.60855 | -0.885319 | 0.629436 | 126135 | 2.15515 | 0331072
[ 2.60445 | -0.883544 | 0.629633 | 1.26125 | 2.15495 | 0331159
l
l
l
|

1.00
0.2
0.4
0.6
0.1

Nb 052936 | 0.181109 | 0.712678 | 120339 | 2.47547 | 0.171644

0.50936 | -0.172107 | 0.674136 | 1.23911 | 228159 | 0.281628
0.50727 | -0.171768 | 0.630191 | 1.28156 | 1.98121 | 0.410879
275752 | -0.971197 | 0.641405 | 1.31839 | 2.44936 | 0.0832746

0.3
0.3
05
0.7
0.

[
|
|
|
]

[Nt [ 0.1
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Parameter | Cf1) [ CR2) Nu(l) | Nu2) |Sh()) [Sh(2)

03 | 3.20349 | -1.18674 | 0.361976 | 1.46826 | 3.43945 [ -0.371341
05 | 3.45645 | -1.30879 | 0.263731 | 1.52086 | 4.22079 | -0.757245
El [ 0.1 | 050916 | -0.17204 | 0.674136 | 1.23911 | 2.10812 | 0.349467
102 | 050804 | -0.17159 | 0.673952 | 1.23973 | 2.09128 | 0.350521
103 | 0.50698 [-0.171174 | 0673804 | 1.24022 [ 2.06349 | 0.359904
& |02 | 2.54969 | -0.856445 | 0.707119 | 1.22576 | 2.09692 | 0.352504
0.3 | 2.80583 | -0.976198 | 0.409934 | 1.35358 | 2.43713 | 0.256323
0.5 291247 | -1.02518 | 0.274553 | 140585 | 2.59649 | 0.216518
v 105 | 050916 -0.17204 | 0.674136 | 1.23911 | 2.10812 | 0.349467
1.0_| 0.51296 | -0.173497 | 0.674642 | 1.23745 | 2.14744 | 0.349471
1.5 | 0.51296 | -0.173497 | 0.674642 | 123745 | 2.17761 | 0334127
-0.5 | 2.44566 | -0.814498 | 0.713567 | 1.2279 | 1.74151 | 0.438588
-1.0 | 2.71779 | -0.945226 | 0.393171 | 1.37605 | 2.03068 | 0.338705
215 | 2.81013 | -0.992337 | 0.236591 | 1.44852 | 2.05033 | 0.320522
Rd |05 | 2.56006 | -0.869339 | 0.631268 | 1.26042 | 2.15322 | 0.331841
1.5 | 2.38815 | -0.777763 | 0.794341 | 1.1379 | 2.10572 | 0.331835
50 | 2.32145 | -0.742885 | 0.857304 | 1.09378 | 1.90574 | 0.463209
Q1 | 05 | 2.62497 | -0.899949 | 0.555516 | 1.29378 | 2.23447 | 0307616
10 | 2.74141 |-0.954717 | 0410609 | 1.3545 | 2.38947 | 0.26377
15 | 2.84487 | -1.00293 | 0.273536 | 14083 | 2.53561 | 0225188
al 10.1 | 0.65794 | -0.199739 | 0.673021 | 1.23973 | 2.09892 | 0.350815
02 | 0.65715 |-0.199596 | 0.673019 | 1.23973 | 2.09894 | 0350817
03 | 065612 |-0.199374 | 0.673018 | 1.23972 | 2.09896 | 0.350822
Bl [02 | 3.42102 | -1.04466 0599274 | 127335 | 2.1867 | 0321358
03 | 342507 | -1.04538 | 0.598838 | 1.27342 | 0.18715 | 0.32131
05 | 343555 | -1.04751 | 0.597776 | 1.27357 | 2.18824 | 0.32122
o 105 | 050869 | -0.171873 | 0.674066 | 1.23932 [ 2.09783 | 0351146
1.0 0.50936 | -0.172107 | 0.674136 | 1.23911 | 2.10464 0.349921
15 | 050985 | -0.17228 | 0.674208 | 1.2389 | 2.1188 | 0.347728
Le |1 273529 | -0.937264 | 0.627651 | 1.2528 [ 2.59032 | 0.207777
2 | 2.84591 | -0.978889 | 0.626239 | 1.24549 | 3.04534 | 0.11933
3 | 294475 | -1.01284 | 0.625043 | 1.23936 | 3.51557 | 0.0576512
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