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Proximity Control for Linear Features -
Application for Ship Control in Closed Approach

Nguyen Xuan Phuong

Abstract- The paper devotes the proximity control for linear
features that will apply for ship control in closed approach. In
nautical practice of Vietnam, the ship has been encountered in
the special situations, such as: coming approach ship to ship,
ship to floating object, ship to mobile object... In order to solve
this issue, the author presents his researches about task of the
problem of the regulator of the optimal time; also he gives the
solution of the problem of time-optimal controller for a linear
system with constant parameters. Accordingly, the result is
applied to design and create a control system to ensure the
meeting of movements of ships.

Keywords: proximity control for linear features, ship
control in closed approach, linear system with constant
parameters.

[. [NTRODUCTION

n nautical practice of Vietnam, the ship has been en-

countered in the special situations, such as: coming

approach ship to ship, ship to floating object, ship to
mobile object,...In order to control the ship safely in
these cases, this researcher has been developing the
algorithm of proximity control for linear features which
will apply for ship control in closed approach. For this
purpose, it's applied the results obtained for the
problem to the case of linear systems with constant
parameters. Throughout this paper, an area Sand the
origin of the phase space will be considered. This task
will be called the problem of the regulator of the optimal
time.

[I. THE PROBLEM OF TIME-OPTIMAL
CONTROLLER FOR A LINEAR SYSTEM WITH
CONSTANT PARAMETERS

It developed a set of control models for ships in
closed approach. The linear production is considered
that there is a dynamic system([1, 4, 11, 12].

X(t) = AX(t) + Bu(t) 2.1)

Where
— Status of system x(t)is an n-dimensional vector;
— Matrix A of the system is a constant matrix size n x
n,
— The matrix coefficients of the  control
functions(“gain”) B is a constant matrix size n x r;
— The control u(t)is an r-dimensional vector

Author: Faculty of Navigation, Ho Chi Minh City University of Transport,
Ho Chi Minh city, Vietnam. e-mail: Phuongnx1968@gmail.com

We consider that the system is completely
controllable and components u,(t), uy(1),..., u(f)limited in
size.

|wajslj=L2mJ (2.2)

At a given initial time t, = 0 the initial state of the

system is equal to

x(0)=¢
Find the control u*(t) transforming the system

from ¢ to 0 at the minimum time.

We denote Aq, Ay,...,An the eigen values of the
matrix system A, and through b, b,,..., b, -column
Vectors of the matrix B

(23)

T 7
B=|b i b, i - ih (2.4)
il ol

The system is fully controllable. This means that
the control transferring system(3.1) from any initial state
¢ and the origin 0, exist. This occurs if the matrix size n x

(rn)
(2.5)

[t contains n column

linearly
vectors.

independent

Entrance y(t)(3.1) is connected with its state x(t)
and the control u(t)by the equation:
y(t) = Cx(t) + Du(t) (2.6)

The algorithm for calculating the optimal control
is shown in the following block diagram in Fig.3.1

© 2015 Global Journals Inc. (US)

S

(A) Volume XV Issue II Version I E Year 201

<]

&

| of Researches in Engineering

Global Journa



Year 2015

N

Version |

Issue II

XV

Global Journal of Researches in Engineering ( A) Volume
& €

© 2015 Global Journals Inc

Y1) WJ-W 2 o X;4(t)

: ' i Y=Ax+Bu [ %
p=-dp = g | MY T

A -(b,'r) R, it ‘ I

7 |

I

Change <:======”

1

Fig. 3.7 : The structure of the algorithm is an open
problem of optimal high-speed

Block diagram of an optimal feedback system is
shown in Fig. 3.2. Functions x,(t), X(1),..., X,(t)measured
at each time and are introduced into a subsystem,
designated C(“computer”). RF outputs are switching
function h,[X®)], ho[x(®)],..., h([X({)] which are then fed to
the ideal relay R, R,,..., R, for the control variables, time-
optimal. Receiving and developing of functions h,[x(t)],
ho[x@)],..., h(x®)]is the basis of the problem of optimal
control.

xyft) =hyfx(t)) [ uyft) xyft)

’ > > Ll L
2 Computer : = ; z
* " X=Ax+ Bu 2
- | L
=hfxft)) | upft) ’
T nlt) xylt)

L -+

Fig. 3.2 : Structure of the time-optimal control systems
with feedback

[1I.  THE GEOMETRIC PROPERTIES OF THE

OprTIMAL TIME CONTROL

a) The Surface of the Minimum Time

Previously, the author discussed the geometric
nature of the problem of optimal time basing on the
reachable states areas [2, 12]. Then we went from
geometric considerations to the analytical results that
obtained from the necessary conditions given by the
principle of minimum. In this section we try to give a
geometric interpretation of the necessary conditions. We
assume that the task is normal [12].Note also that the
material in this section is a specification of the above
mentioned remarks.

Consider the surface of the minimum time, and
we will treat the optimal control that causes the system
to move along the surface of the minimum time in the
direction of fastest decrease. After that we will be able to
establish a correspondence between the additional

(Us)

variable gradient and surface of minimum time. Our
arguments are inherently heuristic, since we are
primarily interested in giving a geometric interpretation
of the necessary conditions.

Let x -the state in the space of phase
coordinates. Suppose that there is an optimal
control(only) that send sx to 0. We denote the minimum
time required for translation x to 0 through:

T"(X) (3.1)

We show that the minimum time T*(x) depends
on the state of the x and does not depend explicitly on
the time that

T’ (¥ _

0 (3.2)

It is true, as the time-invariant of systems,
X(t) = AX(t) + Bu(t) it implies that the minimum time
may be only a function of state. In other words, if X is the
state of the system at t = 0 and the minimum time
required for translation x in 0 is 7T*(X) and x -state while t
= t, then the optimal control will translate x into 0 at
time t,+ T*(x).

Since the time required to transfer the system
from 0 to 0 is zero and we are considering only positive
solutions times, it is obvious that T*(x) has properties as

T"(X)=0,x=0 (3.3)

T*(X)>0, x#0 (3.4)

In the future, for the gradient of function T*(X) of
X we use the notation[11]

foT* (%) |
0
aT*(X) _ X1 (3.5)
X ) '
oT" (X)
L %%

We next consider some properties of the
function T*(x). It is useful to consider T*(x) as the
minimum time surface and present it graphically as
shown in Fig. 3.3



i,
//

Fig. 3.3 : The surface of the minimum value (minimum
time) T*(x) as a function of x

Next, we define the concept of minimum
isochrones.

b) The Minimum Isochrones

Let S(7)-the set of states from which you can go
to 0 for the same minimum time t, = 0. We call S(7)-
minimal isochrone t. This function S(x) is defined by

S(r):{X:T*(X)=r; TZO} (3.6)

Suppose that S(r)is the set of states from

which you can go to the origin by using of the optimal
control for a timeless than or equal to ¢ [3, 71:

S(r) = {x:T*(x) <rir> o} (3.7)

Equations (3.5) and (3.6), we conclude that
there is a subset S(z) of S(z) . It can be sure that S(z) is

the boundary and closed S(r) [4, 13].

We prove that the set of S(z) is strictly convex.

Let x, and x,two different states at the 7-—minimum
isochrones.

X € S(7), % € S(7) (3.8)

In view of normality, we know that there are only
optimal control u{‘(t)z—SlGN{B'pf(t)} transform x, to
0, and u;(t) =—S|GN{B' pZ(t)} transform x, to 0. Thus,

the equations should be valid:

% :je_AtBSGN{B'pI‘(t)}dt (39
0

Xy = J' e “BSIGN {B'p3 (1)} ot (3.10)
0
Suppose that x -on the condition (open)

segment joining x, and x,, as shown in Fig. 3.4.Choose:
O<a<l (8.11)
and consider the state of x, defined by the relation:

X=ax +@-a)X,, a<(0,1) (3.12)

x=ax;+({Il-a)x,

Fig. 3.4 : lllustration convexity
From (3.12), (3.10) and (3.9), we obtain:
X:je’AtB[aSIGN{B'pf(t)}+
0 (3.13)
+(1-a)SGN (B p;(t)}}dt

Now let u*(t)=-9 GN{B' p’ (t)} optimal control,

sending x to 0 and 7 -the corresponding minimum time
(T*(x)=7) . We show that
’l" <7

(3.14)

To prove this, we note:

X, :]eA‘ BSIGN{B' p*(t)}dt (3.15)
0

From (2.14) it follows that the control

au; (t) + (1- )us(t) = @S GN {B‘ p;(t)} +
. (3.16)
+(1-)SGN {B p;(t)}

converts x to 0. However, this control is not optimal in
performance, since it is not a vector whose components

© 2015 Global Journals Inc. (US)
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are functions of the type of sign. To prove this, let us
assume that at some time t we have:

+1 -1
R e I, e |
u®= .| ub=|, (3.17)
-1 -1
From here you can get
2a-1
-1
ay (t)+@Q-a)uy(t)=| -1 (8.18)
-1
But since 0 < a < 1, we have the inequality:
-1<20-1<+1 (8.19)

and therefore the control(3.17)cannot be the optimal
time. If this control is not optimal and transform s x to 0O
during T, then the optimal control will require T < t. Thus
the statement(2.14) is proved. We have seen that S(x) is

a border of é(r). Consequently, the state x = ax;+(1—
)X, o € (0,1) is an element of the interior S(r) and

therefore the set é(r) is strictly convex.

c) The Heuristic Geometric Proof

Note that the minimal isochrones t “grow” with
the t increase [2, 12, 18]. Suppose that t-t, two
arbitrary time, wherein t

0<7y <7y (3.20)

Then we can show that:
Oc é(rl) c é(rz) (3.21)
Value for inclusion (3.21) means that the

minimum isochrones s increase their “distance” from the
origin with increasing time, and this increase is
“smooth”. To clarify this provision, we will give a
heuristic geometric proof.

Suppose that &-state when t = 0, and assume
that for transferé to 0 by means of optimal control
u*(takes time 0< t < t. Thus £e S(r). Fig. 3.5shows

the optimal trajectory x*connectingé with 0. Let £>0
-small positive time. Consider the state X'(g)when
t=¢.

© 2015 Global Journals Inc. (US)

X2
~ \
\
AN O
) 7 -
\ The trajectory of Xj
the optimal time
~
N/

Fig. 3.5 : Minimum isochrones S(t)and S(t-¢), €>0. —
Optimal path from x*(g) to Ois a part-optimal path from
to 0

According to the principle of optimal control
U*(t) to & <t <7 have optimal control taking the X' (¢) to

0 in a minimum time t=¢ . Thus X'(&) € S(r - ¢) . Since
the phase trajectory is continuous, ¢ — 0 then the state
X" (g) is committed to & . If you repeat this experiment for
all, £ e S(r) then you may find that isochrones S(r) and
S(z —¢) “approaching each other closer” whene —» 0.

Let us now discuss the geometric properties of
optimal control u*(t). Suppose that ¢&-the initial state,

and¢ e S(z) . Fig. 3.6 shows that there is a region X, of

L OTH(X) ,
phase space where the gradient a( ) is defined for all
X
xe Xg.
Sit) Gradient
/ ‘YE *
3 or (x)
ox
x=£
The direction
of fastest e
decrease
//
//
e The trajectory of
x/ the optimal tinte

Fig. 3.6 : Optimal Control u*(0) flushes vector, which is
aimed, as far as possible to be more precise, in the
direction of fastest decrease



In other words, the components of the gradient

vector:
[aT*(%) |
. 2
VT (X) = aT—(X) = : (8.22)
OX
oT*(X)
L P
It is well-defined functions for allxe Xe .
Gradient T* at. The veotor%(x) determines the
X
x=¢

direction of the most rapid changes in the function
T*(x)at the point . As shown in Fig. 3.6 gradient is
normal to the curve S(r) at the point x=¢& and directed

aT* (%)

from “origin”. The direction of the vector - 3
X

X=¢
(shown in phantom in Fig. 3.6) determines the direction
of “fastest decrease” on the surface T*(x) at a point. So,
if we construct the surface T*(X) and put it in a ballpoint ,
it begins to roll down the surface T*(x) in the direction of
the vector .

If t= 0 we have:

%(0) = AZ + Bu(0), u(0) e Q (3.23)

The direction and magnitude of the vector x(0)
is obviously dependent on a vector A that depends on
the stateé, and the vector Bu(0), magnitude and
direction of which can be selected within the constraints
u(0) e Q. If “try” all control u(0) of Q, we get the set of
vectors{)'((O)} that form a cone K. We assume that this
cone is shown in Fig. 3.6.Thus, the restriction u(0) € Q
defines regional directions in Fig. 3.6, and we can do so
oT*(X)

that the vector x(0) 5
X

is directed along-—
x=¢
However, there is a vector X' (0) pointing in the direction

of fastest decrease under the restrictions imposed. We
denote the control vector u*(0) such that:
X" (0) = AZ + Bu*(0) (3.24)

Consider the difference between a vector X" (0)
from all the other possible vectors x(0) ? It is easy to see

that X" (0) satisfies(see. Fig.3.6)
(3.25)
x=¢

<).(*(0)'6T (x) >S<X(O)'6T6)EX)
X=¢

OX

for all x(0) € K . Similarly, from (3.23) and (3.24), we find
that for allu(0) e Q .

<A§+ Bu* (0), %) >S
OX Xt

< <A§ +Bu(), I~ X >
x-¢

(3.26)

OX

<u*(0),B'aT*(X) >s
OX Xt

s<u(0),B'aT*(X) >
OX -

Thus, vector control u*(0)satisfying(3.27), sets
the direction of fastest decrease(compatible with
restrictions)along the surface of the minimum time
T*(x)at the point x =& . This control u*(0)satisfying(3.27)

must also satisfy the relation;

<u* 0), B';z> < <u(0), B';z>

Or

(3.27)

(3.28)

Where 7 -arbitrary vector directed “outside” and the
minimum normal isochrones S(z) at the point &.

. T (X)
OX

,c>0
x=¢

(3.29)

for any positive constants c.
Physically, it should beat the pointx=¢ of

optimal control u*(0), because it makes the state of the
system or the representative point in the phase space to
move, maximizing the rate of change in the minimum
time. If u*(0) -optimal control, the prerequisite is known
that there is a variable p*(0)in which the relation:

L+ (A2, (0)+{u"(0). B p(0)) <

<1+(A%, p"(0) +{u(©). B p(0)) o
Forall u(0)eQ
Or equivalent

<u*(0), B p' (0)> < <u(0), Bp* (0)> (3.31)

d) Remark

If u*(0)-at optimal control X' (0) =&, the initial
value p*(0)should be the same direction as the gradient
I (x

p , If it exists. The same can be expressed in a
X

x=¢
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different way. The initial value p*(0) must be the outward
normal to isochrones sStat x=¢& .

Isochrones Angle

gradient .

I gradient
at point =2 g

at point ]

Fig. 3.7 : If aminimum angle & of isochrones, the
direction of fastest decrease indefinitely
Let us discuss further the important case where

the initial state is the “corner” of minimum isochrones.
Assume that& e S(r), and as shown in Fig.3.7 is the

angle isochrones; though & -and &, are states near &
in the isochronous S(z) . We say that & is the “right” of,
¢ and ¢, - to the left. The statement “¢ is in the corner

isochrones S(z) * means that the gradientaTa—(X) with &
X

undefined. As shown in Fig. 3.7, vectors L)
OX x=e,
and aTa(X) determined for all & of the right & and
X
X=¢&,

all&, to the left of & |, but

lim oT (X)
¢ OX

56 OX

(3.32)

=& X=¢,

Thus, if x=¢& we cannot find the direction of the
steepest gradient of decreasing just when x=¢, as the

latter is not defined. This means that optimal control at
this point cannot be determined by a geometrical proof
given in the preceding discussion. If, p*(0)however,
there is a vector corresponding to ¢ and u*(0) then
(8.31) remains in force. When this line is lost between
p*(0) and the normal to the minimum isochrone.

The preceding discussion was limited to the
initial states located on this minimum isochrone. Note
that the same comments by the principle of
optimalityare true of any state on Xx*() the optimal
trajectory to the origin.

Let x*(t)- the state on the optimal trajectory and
let p*(t) —corresponding additional variable. Suppose

X"(t) € S(T) . Then p*()-the outer normal of S (7) to a

2015 Global Journals Inc. (US)

point x*{t)in case a0 ,

x=x"(t)

if the gradient is

defined.

IV. CONDITIONS FOR THE EXISTENCE OF
OprTIMAL CONTROL

a) The Particular Problem of Existence of Optimal
Control to the Origin with a Heuristic Point of View

In this section is a discussion of consider the
optimal control for the control system, which guarantees
the existence of optimal control to the origin of any initial
state in phase space [1, 15, 16].

The question of the existence of an optimal
control when moving from an arbitrary initial state to an
arbitrary area S is exiremely complex. It is useful to
consider the particular problem of existence of optimal
control to the origin with a heuristic point of view.

Suppose that we are given a dynamical system
is fully controlled and control is limited in size ratio
u(t) e Q. Using the assumption of controllability of the
system, we can find at least one control that will
translate any initial state£ to 0 for a finite time. It may,

however, prove that the initial state ¢ is so far from the

origin, which translate toO can only control that do not
meet the limitu(t) e Q. In this case, there are initial
states, which cannot be converted into offices 0O
satisfying the constraints.

We can make the following observations: for a
given plane controlled dynamical system

X(t) = f[x(t),utt)] and the area limitationQ, n -

dimensional phase space R, can be divided into two
subspaces and with the following properties:

1. Ifé e ¥, there exists at least one admissible control

transferring to Ofor a finite time;

2. IféeR,—¥y, there is no optimal control taking &
to any of the elements ¥ for the final time (and
therefore cannot be translated¢ to 0 using a valid
management).

In essence, the control is not limited to provide
sufficient “push” to convert from a state R, - ¥, to ¥ ,
and hence the origin.

From a physical point of view, control u(t) can
add or take away power from the dynamical system. If
we imagine the state x = 0 as a state of zero energy, we
can see that the system for which the set R, —%¥, is not
empty, in fact unstable. For this reason, it is believed
that a stable, fully controlled dynamic system is
characterized by the ratio¥, =R,, and for unstable,

there is a fully controlled system ¥, € R, , but ¥, # R,.

The theorem is useful to confirm this and
guarantees the existence of optimal control to the origin
of any initial state, it can be formulated as follows.



b) The Optimal Control for the Control System

Consider the optimal control for the controlled
system x(t) = Ax(t) + Bu(t)in accordance with the
objective of movement [1, 12]. If the eigen values of A
are not positive (negative or zero) real parts, then the
optimal control to the origin exists for any initial state of
R,.

A rigorous proof of this theorem can be found
in[17]. Consider the example of the essence of the proof
of a distinct real eigen values, and the sole control
variable u(t).

% (t) = 4% () +bu(),i=12..,n
)| <1
&=%(0);i=12,..,n

(4.1)

The solution of (3.2-3.130) for any given formula

t
X (1) =€ {; +f e“hu(r)dr} (42)

0
Suppose[1, 6, 15, 16]we found an admissible
control Gi(t), for that xl('f)zxz('l:)z. ;xn(f)=o. This
means that the ratio:

-
& =-[epua (43)
0
Satisfied foralli =1, 2, ..., n.
Since[1, 11, 12], it can be concluded that [u(t)| <1
T T
6] =|[ e *haoydt| < [e | Jaw)|dt <
0 0 (44)

-
< J.e‘”m g |dt = —|2—'|(e“*'f —1)

0

Fori =1, 2,..., n. Assume that one of the eigen
values, e.g.A,positive[it means that the system (3.10) is
unstable]. From (3.3) we obtain:

&= —%(e“ -1) (4.5)
from whence [1, 11, 12].
e 31_% (4.6)

It is obvious that (3.6) cannot be satisfied for

any real, positive and finite of T , if the initial value of the
coordinates & of the inequality

b

4> (47)

Thus, if, 4, >0and |§1|z% it is impossible to

find T such that xl(f)=0and therefore there is no
optimal control.

If all the eigen values 4 are not positive, it is
easy to show that the equation (4.4) can be true for any
|§i| and /i = 1, 2, ..., n, as you can pick up a large

enough valueT . This, in turn, means that the optimal
control exists for all initial states of the system.

c) The Optimal Control Systemn
Consider the optimal control system:

X(t) =a )+ U, )] <1 X0 )= ¢

Ifa < 0, then[1, 13]optimal control to the state x
= 0 exists for all & If a > 0 the system is unstable. We
find the region of initial conditions WQ for which there is
optimal control. If the optimal control u*(t) exists, and
|u*t)| = 1 we have:

(4.8)

& :—jea‘u*(t)dt
0

Where we find

T

j e ay* ()t

€= < [leu @] ot =

T ’ 10 (4.9)
- He*at u*(t)‘ dt = J.e’aldt =—§(e‘af —1)

0 0

The ratio(4.9) is satisfied for some positive end,

1
you must have & < 3

Thus, the scope of the initial values ¥, for
which there exists an optimal control of the origin is
determined by the relation:

?Q={§:|§|<§,a>o} (4.10)

1 . .
If)&| 25 then there is an optimal control. Thus,

the region is an open set containing the origin[1, 6, 9,
13,16].
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V.  THE HAMILTON-JACOBI EQUATION

a) The State on Optimal Trajectory and the Value of
Optimal Control

Previously, they discussed changes in the
minimum of time along the optimal path, and examined
geometric properties of optimal control problem [2, 12].
In this section we relate these concepts together and
study Hamilton - Jacobi equation for the problem of
optimal performance. The purpose of this section is to
show how you can use the overall results for the
problem of optimal performance 1,14, 15].

Throughout this section we will deal with the
optimal control to a normal system x(t) = Ax(t) + Bu(t)

with field goal(the origin)S = 0. At the same time we use
the following notation: if we set the state x, denoted by
T*(x) the minimum time required for translation x in 0
and through u*- the value of optimal control in the state
X.

The specific objectives of this section are as follows:

1) To show how you can use the Hamilton - Jacobi
equation to check whether the function T(x) is found
by solving the problem of optimal control to be
equal T*(x);

2) To point out the difficulties that arise if the
assumption that the optimal control is wrong;

3) Noted the difficulties associated with determining
optimal control directly from the Hamilton - Jacobi
equation.

Let us turn to a discussion of the use of the
Hamilton-Jacobi, seeing it as a necessary condition. The
general theory of the minimum principle can be
deduced the following.

Let x*- the state on-optimal trajectory and u*-

oT*(x)

the value of optimal control at x*.Since =0 for

>=o (5.1)

This lemmais useful in the case when the
problem of optimal control has been solved and we
want to find out whether this function T(x) is to be an
expression that determines the minimum time as a
function of the state. If this function does not satisfy the
equation (5.1), at least at one point, it can be
immediately excluded from the number of possible
options for the minimum time. We show this in the
following example.

any x, need T*(x)to satisfy the relation:

1+ a0 N e g T )
o’ OX

OX
that exists.

aT*(x)

OX

Provided

x=X"

2015 Global Journals Inc. (US)

b) The Minimum Time Function

Suppose that the linear system is described by
the following equations:

% (t) B 0 1| x(t) 0
L‘z(t)}_[o OHXZ(t)HJ““) o<1 5.2)

We can be sure that the best is the control:

1
u*=-1, forall x=x, = {2} (5.3)
u* =-1 forall x=x _|? (5.4)
= =% =, .
Suppose that somehow we found a relationship:
1
TOO=TOq0) =%+ (5.5)

which expresses the minimum time as a function of
state. This suspicion is not unfounded, because
T(X)>0 forallx, T(0)=0 and ‘I‘im T(X)=00.
X|—00
We now show that our assumption is wrong.
First of all, we calculate the gradient T(x).From
(5.5) we find that this gradient is:

oT(X)
) _| ™ |_| %
x | oT(x) _{xj (5.6)
0%y
We calculate it by x = X, and x = X
T (X) =H 67)
X lex L4
oT(X) [1
2,
—B
At the left side of equation (5.1) is equal to:
1 0 11|12 Jroq 1 _
o o] 2| al) Y04 4|7 (5.9)

=1+2-4=-1+0

It can be concluded that the T(x) ratio(5.4)
cannot be a formula that expresses the minimum
amount of time, because when x = x, equation(5.1) is
not satisfied. Let's see what happens if we experience
T(x) at x = xp. In its left-hand side of (5.1) is equal to:

[ ] e

=1+1-2=0

This means that T(x) satisfies the necessary
condition of item 5.1with x = X, and on the basis of this



test, we can conclude that T(x) may be the minimum
time. However, the test for x = x, excludes this
possibility.

Suppose now that in determining the optimal
control mistake. For example, we believe that.

« 1
u =+Lfora]|x=xﬂ=L] (5.11)
Then, instead of (5.10), we obtain:

1o{[o a2+l 2] -

=1+1+2=4%0

(5.12)

and could be removed from consideration T(X). It is true
that T(xX) # T*(X), but on the basis of the expression
(56.12) it is impossible to conclude, as incorrectly set u*
= +1 for X In other words, if you make a mistake in
determining the optimal control law, in the course of
such checks can be excluded from consideration the
correct dependence T*(x).

In practice, this item (5.2) is not very useful,
since the engineer often need to build an optimal
feedback system, and not check if T(x)is equal this
optimal T*(x) or not. Nevertheless, the use of the
Hamilton - Jacobi is essential matters in theoretical
studies and validates the results obtained by using the
minimum principle.

Hamilton - Jacobi equation was largely seen as
a sufficient condition. Let us now discuss the problem of
solving the Hamilton-Jacobi and finding the optimal
control. We know that the Hamiltonian of the problem of
the optimal control [6, 16]:

H[x pu]=1+(Ax, p>+<u, B p> (5.13)

Since the system x= Ax+ Bu is normal, what is
normal and the Hamiltonian, and therefore the H-
minimal control well:

0=-SGN{Bp| (5.14)
From the relations(5.14) and (5.13), we obtain:
H[x p.u]=1+(Ax p)-(SBN{E'p} E'p) -
(5.15)

Zaikxi P«

k=1

:1+Zzaikxi Pk _z

i-1 k=1 j=1

Consider the partial differential equation(Hamilton -
Jacobi):

1+ Zzaikxi Pk a-g)((iX) —z

i=1 k=1 j=1

-0

zn:qj oT(x) (5.16)

= X

Suppose that we were able to find a solution:

T(X) (5.17)

differential equation in partial derivatives(5.16), and
1) Function

T(0)=0 (5.18)
2) The control vector:
G=—S|GN{B' aT(X)} (5.19)
X

Substituting this solution
system, we have:

into the equation

v AT [X(1)]
X(t) = Ax(t) - BSGN {B ax—(t)} (5.20)
The solution of this equation:
X(t) with the initial condition x(0) = & (5.21)
It has property:
x[f(g)] =0 (5.22)

In other words, the decisionT(X) of Hamilton -
Jacobi equation(5.16) defines the control of U [see.
ratio(5.19)], which in turn produces the trajectory x(t),
reaching the origin during T(©), where £ -given initial
condition. If so, then control is u(t) - optimal, at least
with respect to the offices close to it, that G(t)is locally
optimal.

c) The Locally Optimal Control
Suppose we are given a system of first order [1, 13]:

X(t) = 2u(t)
u®)| <1
x(0)=¢

(5.23)

Require to translate an arbitrary initial state § to
0 in a minimum time. The Hamiltonian for this problem
has the form:

H(x, p,u) =1+2up (5.23)
where the minimum control H is defined by:
0 =-sign{p} (5.24)

Hamilton - Jacobi equation for this problem has the
form:

dT(x)
oX

1- 2‘ =0 (5.25)

We define two areas of X, and X, (one-
dimensional) phase space as following:
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Xy=1x:x>0
1= } (5.26)
X, ={x:x<0}
It is easy to see that the function;
= 1
T(X) = E|x| (5.27)
is the solution of differential equations in partial
derivatives(5.25) for all x e X; U X, , because of:
L(X):iwhenXG X; (5.28)
OX 2
MO __ 1 henxe X, (5.29)
OX 2
Note that:
MM ndefined (5.30)
OX
x=0
And
T(0)=0 (5.31)
Consider the control of u, defined as:
- er
u=-s gn{ﬂ} (5.32)
OX
from whence
u=-1xeX; (5.33)
U=+Lxe X, (5.34)
and U undefined when x=0 (5.35)

Assume that& e X;, then&>0 As a result of

the substitution of the expression (5.33) into (5.32), we
obtain:

X(t) = -2 (5.36)
Xt =£-2t Ee X (5.37)
From (5.27) we have:
T() =%§; feX (5.38)
Therefore,
X[T(§]=¢-¢=0 (5.39)
Further, for all te[0,T(¢) |we have:
X(t)=£-2t>0 (5.40)

© 2015 Global Journals Inc. (US)

[t means that:

X(t) € X, (5.41)
Thus, the control is unchanged:
u=-1 (5.42)
And is an optimal time control for all xe X;
Similarly it is proved that, the control:
u=+1 (5.43)

is also the optimal time control for all xe X,

Thus, we find the area X, and X,, such that

a9 is quite defined.

VI.  CONCLUSION

For this system, we did not encounter any
difficulties in finding the optimal control using the
Hamilton - Jacobi equation, as it was simple enough:

— To guess the solution of Hamilton - Jacobi,
satisfying the boundary conditions[5, 10, 12, 14];
— ldentify two areas of X; and X,;

— Define that X[f(f)J:O .

If we try to find the optimal control for systems
of higher order, at once confronted with the following
challenges:

It is almost impossible to find a solution of the
Hamilton - Jacobi systems higher than second order.

For the system n™ order, it is necessary to
subdivide the phase space at least 2nof areas X,
X,,...,X,, indicate that for the systems of higher than
second order is extremely difficult. Therefore, at present
the optimal design of feedback systems often is carried
out by using the necessary conditions of the minimum
principle, but not the sufficient conditions of the
equation Hamilton - Jacobi.[12, 15].

In general, we can conclude that:

— A procedure for obtaining control for linear objects
in closed approach which is provided in relation to
the movement of vessels [7, 8].

— The analysis of the structure of the optimal control
system obtained by the developed control
algorithms, based on which we can design and
create a control system to ensure the meeting of
movements of ships. These results of further
research will be presented in next article.
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Assessment of Profile Error for Efficient Solar
Parabolic Trough

Patoda Lalit %, Dadaniya Akhilesh °, Gupta Ashish ® & Singh Navdeep

Absiract- Parabolic trough solar collector is providing
nonpolluting energy for domestic and industrial application.
Assessment of profile of manufactured parabola by precise
instrument is basic need for high efficiency.This paper
presented the assessment of parabolic profile by two
dimensional linear scales having right angle to each other and
compared the results with the analytical equation. Graphical
view also presented for results measured by linear scales and
analytical equation. The efficiency of the solar trough also can
be increased by installing thermocouples at periphery of the
receiver tube.

Keywords: parabolic trough solar collector, silica glass,
error.

I. [NTRODUCTION

olar thermal systems play an important role in
providing non-polluting energy for domestic and

industrial  applications.  Concentrating  solar
technologies, such as the parabolic dish, compound
parabolic collector and parabolic trough can operate at
high temperatures and are used to supply industrial
process heat, off-grid electricity and bulk electrical
power. In a parabolic trough solar collector, or PTSC,
the reflective profile focuses sunlight on a linear heat
collecting element (HCE) through which a heat transfer
fluid is pumped. The fluid captures solar energy in the
form of heat that can then be used in a variety of
applications.

An attractive feature of the technology is that
PTSCs are already in use in great numbers and research
output is likely to find immediate application. Smaller-
scale PTSCs can be used to test advances in receiver
design, reflective materials, control methods, structural
design, thermal storage, testing and tracking methods.

a) Types of Concentrating Collectors

Solar thermal energy systems are among the
most promising of the renewable technologies. Three
such concepts for bulk electricity production are the
parabolic trough solar collector, and two others are,
parabolic dishes and central receiver.

Author a o p @: Department of Mechanical Engineering, Shri
Govindram Seksaria Institute of Technology and Science (SGSITS),
India.  e-mails:  lalit.patoda@yahoo.com, a.dadaniya@yahoo.com,
ashishiitb99@gmail.com, gifty.singh@rediffmail.com

b) Parabolic trough collector

A high-temperature (above 360K) solar thermal
concentrator with the capacity for tracking the sun using
one axis of rotation. It uses a trough covered with a
highly reflective surface to focus sunlight onto a linear
absorber containing a working fluid that can be used for
medium temperature space or process heat or to
operate a steam turbine for power or electricity
generation.

c) Parabolic Dishes

Parabolic dishes give in principle a point focus,
the reflecting surface is a parabolic. 2D focusing gives a
much higher concentration factor and mechanically
stable.

d) Central Receiver

Also known as a power tower, a solar power
facility that uses a field of two-axis tracking mirrors
known as heliostat (A device that tracks the movement
of the sun). The effect of many heliostats reflecting to a
common point creates the combined energy of
thousands of suns, which produces high-temperature
thermal energy.

[I. LITERATURE REVIEW

An attractive feature of the technology is that
PTSCs are already in use in great numbers and research
output is likely to find immediate application. Shortis, M.
R. et al. (1996) has described the use of close-range
photogrammetry to measure a range of solar
concentrator components, from EuroTrough fabrication
jigs, to concentrator sub-frames, to trough mirror facet
surface deviations under varying gravitation loads, to
structural distortions arising from differential thermal
expansions in the structure, to small scale mirror facets
and the subsequent processing of the photogrammetric
data to provide optical and ray trace analysis of the
facet performance. Thorsten A. Stuetzle (2002), A model
predictive controller was developed for the SEGS VI
plant model. Its task is to maintain a constant collector
outlet temperature on different days of a year by
adjusting the heat transfer fluid volume flow rate while
solar radiation changes. The control algorithmic, which
is based on Rawlings and Muske (1993), was
introduced on the example of a simplified model.
Lapfert, E. et al. (2004) summarizes results in collector
shape measurement, flux measurement, ray tracing, and
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thermal performance analysis for parabolic troughs. It is
shown that the measurement methods and the
parameter analysis give consistent results. Mokhtaria A.
et al. (2007), the parabolic trough collector of Shiraz
power plant with hot oil generation system is
investigated experimentally over in summer period. The
system operates under closed loop mode by
recirculating the oil through a hot oil expansion tank.
Variations of collector oil inlet and outlet temperature are
measured and the maximum beam radiation during the
experimental period was 735mW.

[1I. EXPERIMENTAL SET UP AND PROCEDURE

The components of experimental setup are
fabricated structure, plane mirror, and receiver tube as
below in experimental setup picturel.

Fabricated structure: The structured is fabricated by mild
steel hollow bar having square cross section .the
toughness of this structure is very high and thermal
expansion is very low which can bear high load and
temperature .we have remind all the precaution during

the fabrication of this structure, Some specified
tolerances also we considered while manufacturing .

Plane mirror: The mirror we used for focusing the sun
rays having high reflectivity (r=.99), it can reflect the sun
rays very efficiently on the receiver tube .the dimension
of this glasses have specified in this thesis later.

Receiver tube: We have wide range for receiver tube
material such as copper, aluminum, mild steel etc. the
major constraints during the selection of receiver tube is
low melting point and low thermal conductivity of the
metal so we have to select a metal which can bear high
temperature and should have high thermal conductivity.

a) Dimension of parabolic trough :

1. Projected Area = 12.54*10° mm?

2. Dimension of glass (plane): Length=305mm, Width
=76mm and Thickness =4mm

3. Dimension of receiver tube: Length =305mm, Dia.

=76mm, and Thickness=4mm

Material of glass-Silica

5. Material of receiver tube-mild steel

&

Figure 1 : Experimental Setup

© 2015 Global Journals Inc. (US)



ASSESSMENT OF PROFILE ERROR FOR EFFICIENT SOLAR PARABOLIC TROUGH

Figure 2 : Linear scales for measurement of parabolic profil

b) Manual method

We have fabricated a scale which can measure
the error easily. In this setup we used two linear scales
which measure the dimension horizontally and in vertical
dimensions. The data collected during measurement,
compared with standard data, and get error of parabolic
trough.

c) Brief Procedure
First of all we level the scale and parabolic
trough in a parallel plane with the help of leveling gauge

(water level) than we set the center of parabola and the
zero of scale and note down the ‘y’ coordinates
corresponding to the ‘X’ coordinates. And finally we
made table of x and y coordinates.

IV. RESULTS

Analytical for

X2 = 4*1500* y

equation parabolic  profile

Table 1 : Comparison between Theoretical and Measured Parabolic Profile

S. No. X —Coordinate Analytical Experimental Y-Coordinate Error(mm)
(mm) Y-Coordinate (mm) (mm)
1 0 0 0 0
2 800 107 80 27
3 1500 377 345 32
4 2200 803 790 13
5 -800 107 96 11
6 -1500 377 354 23
7 -2200 803 764 39
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Figure 3 : Graphical Comparisons between Theoretical and Measured Parabolic Profile

V. CONCLUSIONS

Measurement of error is very important function
because of efficient working. This type of measurement
processes is very cheap and easy to work. As we move
away from center of parabola error increases in negative
x-axis but there are no certain trends in positive axis, so
we can conclude that this error depends on the human
skills and manufacturing process. This error can be
minimized by developing a high precise manufacturing
process. Tracking of the trough should be precise for
that thermocouple installed at periphery of receiver tube
to maintain the higher efficient solar power.
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Nuclear Power Plant in Bangladesh and the
Much Talked about Rooppur Project

Khondokar Nazmus Sakib

Abstract- Bangladesh is a land of about 16.5 core people. So,
high population, industrialization and urbanization demands
huge electric power. The government of Bangladesh now is in
troublesome condition to provide huge electricity. The
government of the country has already taken some necessary
steps like hydroelectric power plant, coal based power plants,
gas based power plants, oil based power plants and some
power plants of renewable sources. But those are not
sufficient according to the demand. That's why government is
trying to introduce first nuclear power plant. “I believe it fulfills
the nation's dream,” Prime Minister Sheikh Hasina said this
after laying the foundation stone of Bangladesh’s first nuclear
power plant on 2 October 2013 in Rooppur, Pabna. Some
debate has already begun against this power plant. But to
resolve energy crisis of Bangladesh government should
introduce modern (generation 3+ VVER-1200, VWER TOI)
nuclear power plant.

Keywords: bangladesh, RNPP, nonrenewable, nuclear
power plant, safety.

. INTRODUCTION

n recent times there has been a growing trend

worldwide of adopting alternative source of energy in

policy framework in the context of diminishing reserve
of fossil fuel as well as the detrimental impact of its
burning on environment and human health. Renewable
and environment friendly energy sources come into
consideration to tackle future energy crisis. Renewable
energy sources like solar energy, wind energy etc.
cannot cope with the huge consumption demands of
industrialization and urbanization. In this perspective
nuclear energy is considered as a suitable alternative,
provided necessary safety measures are in place.
Nuclear power plants are especially suitable for
countries like Bangladesh having huge population and
limited land area and resources. The prospect of nuclear
energy had been recognized in policy plans of
Bangladesh and necessary steps are being taken for
early implementation of Rooppur Nuclear Power, Project
at Rooppur, Pabna.

I[I. How NUCLEAR POWER PLANT WORKS

Just like a fossil (Coal, Gas, Diesel) fuel power
plant, in nuclear power plant water is turned into steam,
which in turn drives turbine generators to produce

Author: Lecturer in Physics Mawlana Bhashani Science and Technology
University. e-mail: sakib_58@yahoo.com

electricity. The difference between them is the source of
heat. In nuclear power plant, when nuclear fission takes
place, the produced heat turn water into steam. There is
no combustion in a nuclear reactor. There are two types
of nuclear reactors.

a) Pressurized Water Reactor (PWR)

In pressurized water reactor, water is boiled
under high pressure so that water in reactor vessel does
not boil but heats. This heated water transfers the heat
to the water in the steam generator. Water in the steam
generator then is converted to steam and then turns the
turbine generator. The generator then produces
electricity. Water from the reactor vessel and the water in
the steam generator that is turned into steam never
intermingle.

b) Boiling Water Reactor (BWR)

In Boiling Water Reactors (also known as
BWRs), the water heated by fission actually boils and
turns into steam to turn the turbine generator. In both
PWRs and BWRs, the steam is turned back into water
and can be used again in the process.

How ENERGY RELEASED FROM
NUCLEAR FISSION

[11.

The sum of masses of the protons and neutrons
that comprise the nucleus exceeds the mass of the
atomic nucleus. The difference in mass is called mass
defect. The mass defect is converted to energy in a
nuclear reaction is given by Einstein’s law:

AE=AMC?.

This equation shows that lost mass (mass
defect) will convert into energy. And by the same
process we get the fission energy.

By fission process we extract nuclear energy
from nucleus. In this process nucleus of an atom splits
into smaller parts. Fission is a form of nuclear
transmutation because the resulting fragments are not
the same element as the original atom.
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Figure: Nuclear fission

One of the fission products is represented as:
235U+ 1n — 236U — 148|_a+ 85Br+31n

The mass equation for the above reaction is
given as (in atomic mass unit):

235.124 + 1.009 =147.96 + 84.938 + 3.029

The mass deficiency on the right hand side of
above mass equation is 0.207 atomic mass unit or
0.3436x 10 kg. This mass will convert into energy.

The equivalent release of energy in view of
Einstein’s law:

AE =AmMC? =0.3436x10?"x9x10'®
=3.0924 x10"Joules/atom

Now, one kg of uranium will have approximate
26.029x10%atoms. If it is assumed that all the atoms
have undergone fission, the total amount of released
energy will be:

E=3.0924x10""x26.029x 10%
= 80.49x10"%joules/kg

The above released energy is approximately
equivalent to 2.7 million kg of coal, 2 million m? of natural
gas and 1.78 million kg of fuel oil.

IV. COMPARING RADIOACTIVE WASTE TO
OTHER WASTE

In countries with nuclear power, radioactive
wastes comprise less than 1% of total industrial toxic
wastes, much of which remains hazardous for long
periods. Overall, nuclear power produces far less waste
material by volume than fossil-fuel (Coal, Gas, Diesel)
based power plants. The flue gas from combustion of
the fossil fuels is discharged in the air. This gas contains
carbon dioxide and water vapor, as well as other
substances such as Nitrogen oxides (NO,), Sulfur
oxides (SQO,), Mercury, traces of other metals, and, for
coal-fired plants, fly ash. Fossil fuel power stations emit
CO,, a greenhouse gas (GHG) which according to a

© 2015 Global Journals Inc. (US)

consensus opinion of scientific organizations is a
contributor to global warming as it has been observed
over the last 100 years.

A 2008 report from QOak Ridge National
Laboratory (ORNL) concluded that coal power actually
results in more radioactivities being released into the
environment than nuclear power operation. Indeed, coal
ash is much less radioactive than nuclear fuel on a
weight per weight basis, but coal ash is produced in
much higher quantities per unit of energy generated,
and this is released directly into the environment as fly
ash, whereas nuclear plants use shielding to protect the
environment from radioactive materials, for example, in
dry cask storage vessels. An international organization
has raised serious questions about the much-debated
Rampal coal-fired power plant, saying it does not
maintain the minimum social and environmental
standards.

V. NUCLEAR ENERGY IN BANGLADESH

The nuclear power plant will be built at Rooppur,
on the banks of the Padma River, in the Ishwardi
subdistrict of Pabna, in the northwest of the country.


http://en.wikipedia.org/wiki/Padma_River�
http://en.wikipedia.org/wiki/Pabna_District�
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Figure 1 : Site location of Rooppur nuclear power plant.

The proposal was first raised in 1961.
Government took 253.90 acre of land of current place at
that year to build the plant. In 1963 the plant was
approved. Discussions took place with the Canadian
government in 1964 and 1966. Discussions with the
governments of Sweden and Norway were also going
on in those years. However, no real progress was
achieved. After the independence of Bangladesh, the
Government of Bangladesh started discussion with the
Soviet Union in 1974 however, which was not
successful.

Finally, In February 2011, Bangladesh got an
agreement with Russia to build the 2,000 megawatt
(MW) Rooppur Nuclear Power Plant with two reactors.
The Rooppur Nuclear Power Project (RNPP) is
estimated to cost up to US$2 billion, and is going to
start operating by 2021.The inter-governmental
agreement (IGA) was officially signed on 2 November
2011. Prime Minister Sheikh Hasina laying the
foundation stone of Bangladesh’s first nuclear power
plant on 2 october 2013 in Rooppur, Pabna. Prime
Minister Sheikh Hasina, gave the final go-ahead to the
draft Nuclear Power Plant Act 2015.

But several separate issues were raised, from
the unsuitability of the site to the obsolescence of the
VVER-1000 model (Pressurized Water Reactor (PWR))
proposed, questionable financing arrangements and a

lack of agreement with Russia over nuclear waste
disposal. Besides, Bangladesh has no technical
expertise or skiled manpower to undertake such a
complex and high tech project. Generation 2 model
Nuclear power plant falls in accident like in 1979 Three
Mile island (US) accident, in 1986 Chernobyl (Ukraine)
accident and in 2011 Fukushima (Japan) accident
.Generation 2 type nuclear power plant was less
protective from any type of natural and manmade
disaster. Life span of this reactor was in between 25 to
30 years. It takes long time to build this type of reactor
and its waste production rate is high. That's why VVER -
1000 model was introduced and this model is known as
generation 3 nuclear power plant. Russia went to build
generation-3 VVER-1000 model nuclear power plant in
India but this project face public resistance due to low
grade instruments.

Bangladesh can take learning from this.
Generation-3+ VVER-1200 model is more efficient, safe
and modern then generation-3 VVER-1000. Bangladesh
government may go for generation-3+ VVER-1200
model nuclear reactor which is also known as
evolutionary reactor. This type of reactor fulfills the
requirements of the IAEA and the EUR. VWER TOI model
is more modern than VVER-1200. This VWVER TOI model
has some specific characteristics like, high endurance
power in earthquake and tornado, high endurance
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power in aircraft crashes and flood, fuel efficient, less
waste production etc. Russia is going to build this type
of plant in their country and Turkey. Rooppur nuclear
power project is likely to cost around $10 billion, more
than three times the initial estimate of the government.
The project's Russian developer Rosatom has been
dropping hints since last year that the cost may go up to
$10 billion. A couple of years ago the government had

estimated that the plant would cost between $2 billion
and $3 billion. Bangladesh is seeking 90 percent of the
project financing from Russia. The loan will be repaid in
28 years with a 10-year grace period. But similar power
plants being built by Russia in different countries are
coming with a price tag between $10 billion and $13
billion.

Table 1 : Price list of nuclear power plants at different countries

\country \plant \price
Finland 11200 mw plant 1$6.50b
|Hungary |1 200 mw x 2 units |$3.5b
Turkey 11200 mw X 4 units $20b
South Africa 11200 mw x 8 units $50b
Belarus 11000 mw x 2 units $10b
Vietnam 11000 mw x 2 units $9b

The plant is located in an earthquake zone,
that’s why construction cost goes high. Additional safety
installations also add up to the cost. In addition, lack of
qualified nuclear power engineers, enterprises,
employees increases the project cost. On top of that,
the country has no industrial infrastructure and the

Thana Status

[ ] No Flooding

[ | Normal(within 50cm D.L)
Moderate{Upto 50cm above D.L)
] Severe{Above 50cm D.L)

transport system is absolutely rudimentary. Most of the
materials to be used in the plant such as the quality
assured high grade stainless steel, pipes, valves,
pumps and other components will have to be imported
and the cost will increase. This site is also vulnerable to
flood and tornadoes.

Flood Status

Flood Status As on 14th Sept.’ 98
3 3 Stated to be the highest flow of water.

Figure 2 : Rooppur nuclear power plant

© 2015 Global Journals Inc. (US)



Earthquake
Zone

Basic Seismic
%oe icient
L] Zone | 0.08g
|| Zone 1l 005g
[ | Zone 0049
Source: GSB

EARTHQUAKE ZONES

BAY OF BENGAL

Figure 3 : Rooppur nuclear power plant

Site is located in the severe flood region.
Site is located in the earthquake region.

When Pakistan had proposed the site, it was a
sparsely populated area. In contrast, right now, it is a
densely populated region. Ishwardi Upazila has
population density of 1186 (per sq km). Any sign of an
accident would necessitate an immediate evacuation of
all the people in the 20 sq km area adjacent to the
nuclear power plant. But to evacuate the whole
population on a long term or lifetime basis from a 20 sq
km area in the most densely populated country and
relocate them will be a virtually prohibitive, most
challenging and arduous task. Soil of Rooppur is soft in
nature, that's why some initiative has to take to stable
this soil.

We have to think about geopolitics. During the
first half of the year, much of the water of the river is
already withdrawn by India through the Farakka Barrage,
leaving insufficient cooling water for the plant and other
activities in Bangladesh. According to debate about
nuclear power plant some advanced countries like
Germany, ltaly, Switzerland have all given up nuclear
power plants and with Japan is tapering down nuclear
power production after the Fukushima disaster,
Bangladesh seems to be charging ahead recklessly. But
we have to remember that still now 30 countries
worldwide are operating 438 nuclear reactors for
electricity generation and 67 new nuclear plants are
under construction in 15 countries. In spite of these

threats, nuclear power plant is the best decision to meet
rapidly increasing demand and reduce dependence on
natural gas. But these threats should be kept in mind.

VI. RESULT

From this research, the result is obtained that it
is perfect time to introduce modern nuclear power plant
for Bangladesh. Because this plant will be able to
resolve the power crisis of Bangladesh and it will sustain
for a long time. Bangladesh use natural gas and coal for
most of its electricity production.
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But these sources of energy create serious
environment pollution, and these sources will finish one
day. Because, these sources are not renewable
sources. That's why Bangladesh has to go for
alternative power sources. Already Bangladesh has
started to use some renewable energy sources those
are environment friendly. But these sources produced
small range of energy. So by considering the entire
problem regarding nuclear power plant, Bangladesh
should go for modern (generation 3+ VVER-1200, VVER
TOIl) nuclear power plant. Initial coasting may be high
but thinking about future safety Bangladesh government
should go for modern nuclear reactor.

VII.  CONCLUSION

Now a days for lower Greenhouse Gas
Emission, Efficiency, Reliability, Cheap Electricity, Low
Fuel Cost, Easy Transportation nuclear energy has got
top most priority. But we have to remember the
accidents of nuclear power plant, like in 1979 Three Mile
island (US) accident, in 1986 Chernobyl (Ukraine)
accident and in 2011 Fukushima (Japan) accident were
devastating. Now a days it has become very
challenging to generate sufficient electric power for
Bangladesh to meet the energy demand with its rapid
growing population and industrialization.

The Government of the country is trying to
lessen the power crisis by taking several initiatives like
small (10-20MW) power plants, coal based power
station, IPP (Independent Power Producer), QRPP
(quick rental power plant) and small scale renewable
energy plants. But these are not a permanent solution.
Moreover, QRPP and IPP are mainly oil and gas based,
which are very costly and these are also not very
efficient. Besides coal based power station are required
very large space, its initial cost is high and create
serious environmental threat to the surroundings. In this
perspective nuclear energy is considered as a suitable
alternative for Bangladesh, provided necessary safety
measures are in place and we can hope that this plant
will resolve energy crisis of Bangladesh. Initial coasting
may be high but thinking about future safety and

© 2015 Global Journals Inc. (US)

efficiency Bangladesh government should consider
modern nuclear reactor.
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Effect of Dynamic Stiffness on Performance of
Paddy Grain Losses in Axial-Flow Thresher

Than Than Htay ¢ Htay Htay Win °, Zin Ei Ei Win ® & Myint Thein ©

Absiract- The shaft of the thresher must be stiffness and
strength to thresh efficiently for long duration. The objective of
this study is to carry out the dynamic stiffness analysis of the
shaft for thresher and performance of the thresher. The
threshing scheme is used to change the operating speeds
and moisture content of the paddy field (grain). Dynamic
stiffness and performance were analyzed by using Hooke's
law. To enhance the threshing efficiency between dynamic
stiffness of the shaft for thresher and losses as an unbalance
weight was attached on the shaft. The analysis can be used
for un-threshed losses and total losses. Performance due to
dynamic stiffnress was developed based on experimental
performance. The most total grain losses of 12.263% were
recorded at threshing thresher speed of 5.31 m/s at
experiment. At 17% moisture content, un-threshed grain is
2.01% and threshing capacity is 97.99%.

Keywords: dynamic stiffness, moisture content, shaft,
speeds, threshing, thresher.

I. [NTRODUCTION

Derformance test has based on dynamic analysis of
the thresher. There are many sorts of the

threshers to use for Combine Harvesters. This
axial flow thresher is applied because it can give good
performance for threshing and the least losses. Then,
performance of that thresher is used by based on the
shaft stiffness for this one.

The shaft is matched at the centre of it. While
the shaft is operating with three forward engine speeds,
the thresher will also do at the same condition. Based
on the speeds, how the link of threshing losses and
speeds at any positions that placed the unbalance
weight on the shaft is considered.

Because of the high operating speeds and the
performance from the shaft to the thresher, dynamic
stiffness becomes a major design consideration. The
need for dynamic analysis is especially important  in
the thresher of the shaft where an effective and efficient
strength shaft is crucial in expending the shatft life. In the
highest engine speed, the total threshing losses are very
high.

It is therefore essential to be able to estimate
the dynamic stiffness and ensure that the shaft can
withstand such high model enables the thresher-shaft

Author:  Department — of  Mechanical
Technological University, Mandalay, Myanmar
e-mail: phil.tth@gmail.com

Engineering,  Mandalay

designer to modify the strength configuration for the
optimum rate at high speeds level.

The result is impressive in that analysis but
mathematical and dynamic model are complicated to
consider. It is therefore proposed in this study a
technique with consideration of any unbalance weight
attachment in various speeds.

[I. METHODOLOGY

a) Machine Configuration

There are many sorts of the threshers in
threshing the grain. This combine harvester operated
axial-flow thresher was produced from KUKJE
Machinery Co., Itd. (Korea). This thresher performs
based on the shaft stiffness in this study. The shaft is
matched at the centre of this thresher. While the shaft is
operating with three forward engine speeds, the thresher
also operates at the same condition.

l Thrashar ‘
o

T
Thrashing Thrashing
by Catfle by Tractor

T |
Thrashing thrashing Thrashing
by Hand by Padal by Povear
. i

Figure 1 : various kinds of threshers as period

Various kinds of threshers are shown in Fig. 1.
As well as harvesting method, threshing is the important
practice which can affect the quantitative and qualitative
losses of rice. In Myanmar’s rice fields, four main types
of paddy thresher are used, i.e; manual, tractor
operated cross-flow type, small thresher equipped with
wire loop threshing drum and combine harvester
operated axial-flow thresher.

Recently, DKC-685 combine  harvester
operated axial-flow thresher adopted in many rice fields
because of its easy application and better output for
paddy thresher. It has wire-loop type peg-tooth. And,
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four comb types is attached entry of the thresher. All
peg-teeth and drum (cover) are bolted by nuts at the
threshing cylinder. It threshes the grain by axially. These
are used for threshing the paddy crop. And, many
different kinds of peg-tooth design and the shaft for this
are applied to get good performance.

Based on the speeds, the un-threshed and total
grain losses also relate by any positions that placed the

unbalance weight on the shaft. Dynamic Stiffness is a
function of the excitation frequency. Hence, dynamic
analysis is a simple extension of static analysis. All
rotating shafts deflect during rotation.

Also, using thresher and its shaft
machine are shown in Fig. 2 (a) and (b).

in this

Figure 2 : (a) Thresher and (b) Shaft

b) Experimental Field performance

This study was carried out during 2013. And,
Mechanization Training Centre (Meiktila) was chosen as
a site to perform the paddy field. Two different
performance systems were used to thresh paddy grain,
namely, the DKC-685 Combine Harvester, with storage
type (tank), harvester to cut the crop and Thresher
with axial wire loop (peg-tooth) type.

The specification of the used machine tabulates
in Table (1). Results data of the thresher from the design
consideration are expressed in Table (2) to apply for the
next determination. The evaluation of threshing systems
involves a number of experiment approaches and the
dynamic stiffness into the following categories.

Table 1 : Specification of machine

Parameter Dimension unit
LxWxH 4430% mm
1860x2330
Total displacement 2392 cc

Power / Revolution 52 (70)/2800 kW(hp) /rpm

Number of reaping 4 Row

lines
Reaping width 1485+ 50 mm

Table 2 . Parameters of Thresher (DKC-685 Combine Harvester)

Type

Outside diameter of
Thresher

Length of thresher

Diameter of shaft

Length of shaft

Thresher Weight

Threshing Speed

Threshing Power

Threshing Torque

Torsional Moment

Total Weight (UD)

Total Mass

Values unit
0.43 m
0.6576 m
0.075 m
0.2334 m
105.6931 N
5.31 m/s
21141 kW
14.94 N-m
14.9433 N-m
69.5038 N
7.085 kg

© 2015 Global Journals Inc. (US)



i. Thresher performance

This thresher performance for all different types
under study was evaluated measuring an un-threshed
grain losses and total grain losses. A local long-grain
paddy variety widely cultivated in Myittar Township was
used for the performance. Physical characteristics of the
variety are list in Table (3). The crop was cut 45-55 cm
above the ground and collected for the experiments.

The paddy moisture content at harvesting and threshing
was measured using moisture meter. Four levels of
paddy moisture contents of 25, 21.5, 20 and 17 % (w.b.)
were considered for the tests. Determination of grain
moisture content accurately is important before decision
of harvesting, storage and milling as shown in Table (4)
[10Ath].

Table 3 : Physical characteristics of paddy variety used in the experiment

ltem Description Unit
Paddy grain 3438.61 kg/acre
Plant height 80.8 cm
100 grains mass 2.62 g
Length of panicle 6.9 cm
Length of grain 8.0 mm
Width of grain 1.9 mm
Slenderness ratio 3.4 -

Table 4 : Importance of measuring moisture content (Courtesy: IRRI)[10Ath]

Operation | Desired Moisture | Primary losses
Content
Harvesting | 20-25 % Shattering if
grain is too dry
Threshing | 20-25 % for mechanical Incomplete
threshing threshing
< 20% for hand threshing | Grain damage
and cracking/
breakage
Drying Final moisture content is Spoilage, fungal
14% or lower damage,
Discoloration
Storage <14% for grain storage Fungle, insect&
rat damage
<13% for seed storage Loss of vigor
<9% for long term seed Loss of vigor
preservation
Milling 14% Grain  cracking
and breakage
over milling

At each level of paddy moisture, six level of
drum speed 5.89, 7.07, 8.25, 9.425, 10.603 and 11.781
m/s were examined. The drum speed was measured
with a digital tachometer (Lutron DT-2236). At each test
operate; five bundles of paddy crop were fed to the
threshing chamber at a constant rate.

To obtain the percentage of broken grain, 10
samples of 100g were randomly chosen from the outlet
of the thresher. The broken grains were separated by
hand from the whole paddy grains and the weight of the
broken grain was recorded. In order to determine the
percentage of cracked grain, at each test runs, 10
samples of 50 grains were randomly selected from the
outlet of the thresher and manually husked. The husked

paddy grains (Ma Naw Thu Kha) were put on a crack
tester and the number of cracked kernels was recorded
[10Al].
i, Workability
The second parameter is workability, which is
calculated consideration the dynamic stiffness of the
shaft for thresher, mainly, the stiffness and mass of
threshing period and potential threshing process.
i, Percentage of total grain losses (Tgl)
Visual investigation and manual separation of
10 samples each of 100 grams were used to calculate
percentage of damaged and un-threshed grains. And,
grain yield was estimated by manual harvesting bplots
each of (1x1 m) with high care from random locations.
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The harvested plants were threshed by the thresher; the
threshed grains were weight for each sample.

The percentage of total grain losses was
calculated from Equation (1), and (2) to determine of
threshing efficiency, and then (3) for specific consumed
energy:[09Els]

Ty=R+U,+Fy (1)

Where,

(Pd) - Percentage of damage
(Uth) - un-threshed grains

(Pgl) - Percentage of grain losses

V. Threshing Efficiency (nth)

Efficiency = {(\MT?NZ)}

where,

W1 - weight of pure grain output (kg/hr),

W2 - weight of residual grain in the straw (kg/hr).
V. Specific consumed energy (Se)

The energy consumed was evaluated from the
following formula,

S, =3.163F,/ A, &)

Where:
Fc = fuel consumption, (L/h)

Ap = Actual system productivity = Wg x Pr , (kg/hr)

c) Performance Analysis with Dynamic Stiffness
Dynamic stiffness generally creates images of
complicated equations with limited practical value.
Vibration is merely a response to other conditions in a

machine [09Els].
Force

Observed Vibration (Response) = (4)

DynamicStiffness (Restraint)
As Equation (4) shows, vibration can only
change as the result of two things: a change in force or
a change in stiffness (or both). Also, dynamic stiffness is
essential for the machinery specialist.

A change in unbalance is a force changing in a
machine. When vibration is viewed as a ratio of forces to
stiffness, the perspective changes and the focus
becomes what has changed in the machine, the forces
acting on its stiffness. A sudden reduction in vibration
could signify an increased stiffness. If the excitation
force acting on the shaft becomes higher, the Dynamic
Stiffness of the shaft must also be increased by
checking size of the shaft. Forces and responses
(vibration) are vector quantities [08Moh].

Orthogonal to applied load

DS =K Ds = Complex

____________ Dvpamic  Stiffness
QDS= KQ =
Quadrature
Dvnamic Stiffhess
- »- >
DDS= KD = Direct D]'_rectjion of
Dynamic Stiffness applied load

Figure 3 : The relationship between Complex, Direct, and Quadrature Dynamic Stiffness

It concern only with synchronous excitation
forces in this study. The two orthogonal components of
dynamic stiffness, Direct Dynamic Stiffness (DDS)
determine how far the shaft moves in the direction of the
applied force and Quadrature Dynamic Stiffness (QDS)
determines how far the shaft moves to the side
(orthogonal to the applied force). Fig. 3 shows the
relationship between Complex, Direct and Quadrature
Dynamic Stiffness.

i. Synchronous Dynamic Stiffness
Dynamic stiffness is the static spring stiffness of
the mechanical system complemented by the dynamic
effects of mass and damping. The thresher, shaft and
damper are represented by mathematical modeling of
dynamic stiffness in Fig. 4.

© 2015 Global Journals Inc. (US)

In Fig. 4, M refers to mass, D means damping,
K also refers to spring, and A is the circumferential
average velocity ratio. Because of this dynamic motion,
both the Quadrature Stiffness due to damping and the
mass stiffness effects come into play.



Figure 4 : Mathematical Modeling of Dynamic Stiffness

The force, F, and the response, R, are vectors,
and they have both magnitude and direction. This

Equation (5) based on Hooke’s Law for spring [07Cha].

(5)

X T

Kps=

By Hooke’s Law, Equation (5) can be expressed by
©6).
F=Kx

start
(s

1. Dvnamic stiffness formula

‘ 2. Threshing units shaft parameters |

1- Original response

vector i
2- Newresponse vector |
by adding unbalance :
weight I
3- Response due to I
Calibration Weight Alone |
4- Calculate Applied I
Force I
5- Calculate Synchronous :
Dynamic Stiffness i

>
Determine Synchronous
Dynamic Stiffness

iy}

Svnchronous ﬁmic Stiffness

phase:Kp, Kg
it

finding shaft modal stiffness.
K

L
Finding shaft modal
mass, M

<2

Finding shaft modal Damping,D

L3

o

Svnchronous Dvnamic Stiffness

and Influence vector
L
finish

Figure 5 : Flow chart of the program for the developed Dynamic Stiffness

Dynamic stiffness can be used to estimate the
dynamic forces acting in the thresher. There are five
basic steps involved in determining Dynamic Stiffness.
The above Fig. 5 is step by step flow chart to determine
the dynamic stiffness and modal mass including modal
damping.

d) Relation between dynamic stiffness and threshing
losses based on positions and engine speeds
To determine natural frequency for the shaft
with dynamic analysis, the total value of stiffness and
mass of the shaft must be known. The natural frequency
was calculated according to the following Equation (7)
[05Joh].

(7)

Natural frequency is denoted by wn, K means
spring stiffness of shaft and M refers to mass of shaft.
The total value means adding the value from unbalance
weight and design consideration. Variable frequency
ratio is assumed for evaluate the operating frequencies.
The following Equation (8) is used to calculate operating
speed [08Rji].

V= 2 tor

8

Where,
V = angular velocity, m/s
w = operating speed of shaft, rad/s
r = radius of shaft, m

Optimum threshing operations as well as good
systems is needed to minimize the loss and obtain
maximum efficiency. So, the relation between dynamic
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stiffnress and threshing losses based on operating
speeds is shown in Fig. (6).

Start

v
v

v

Stiffness from design and Modal
stiffness from dynamic sense,

Koo

Mass from design and Modal
mass from dynamic sense, M.

v

Matural frequerlt}-', (P

: l
= = Assume, r<] —  Operating frequency, o

On | i

¢— Operating speed, v s#——| v=2mor
Considering -
from L p Threshing loss and Total losses, %o
Experimental '
results

Threshing efficiency, %o

Figure 6 : Flow chart to determine for the relationship of dynamic stiffness and losses

II1I.  RESULTS AND DISCUSSION

To determine how to relate dynamic stiffness
and grain losses is the main contribution. It is important
to be stiff because the shaft is attached inside the
thresher. Operating the shaft, the thresher also operates
in same time. It threshes the grain from the straw as the
speed of the shaft. When the speed becomes higher
suddenly, the threshing grain can be crush and
damage. Also, if the stiffness of the shaft is weak, the
shaft can twist and cannot operate well. So, the grain
losses can be found due to weak performance.

Therefore, it is vital to be stiff. In this paper, the
stiffness of the shaft due to the attaching mass at any
positions is determined. Moreover, the relationship of
dynamic stiffness and grain losses are shown in the Fig
(14, 15 and 16). To plot these, the relation of dynamic
stiffress and losses via operating speeds is
expressed in Fig (6). The required bode and polar plots
are used to examine the response (vibration), dynamic
stiffness and modal mass. These are shown in Fig. 7,
Fig. 8 and Fig 9.
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Relationship between rotational speed and aamplitude
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Amplitude (mil pp)
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Figure 7 : Relationship between rotational speed and amplitude

Operating speeds are selected in relative 12000
natural frequency and frequency ratio that exhibit A= and 0 = wt are used to do the following
amplitude and phase variations that are acted by N
placing at various positions attached the unbalance  Pplots

weight.
Relationship between rotational speed(rpm) and phase angle(degree)
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Figure 8 : Relationship between angular velocity and phase angle
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Figure 9 : Denote on polar plot
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Performance for the un-threshed grain losses, result. These results based on 17% moisture content. If
total grain losses, and threshing efficiency is determined  the machine threshes at 20% (w.b) moisture content, the
based on experimental performance and dynamic  results of grain losses will be decrease.
analysis. Table (5) shows experimental performance
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Un-threshed weight correction locations are  C. Small vector changes indicate a lack of sensitivity to

been modally effective. If the unbalance weight is the weight. Care should be taken when analytically
increased, an unexpected result will be produced. When  modeling the shaft.

adding calibration weights, check the response vector
Table 5 : Result of Experimental Performance

No. ltems Values units

1 Actual performance rate, P, 0.5625 | acre/h

2 Percentage of damage, Py 19.231 | %

3 Un-threshed grains, Uy, 2 %

4 Percentage of grain losses, P | 5.263 %

5 Percentage of total grain | 12263 | %

losses, T

6 Field efficiency, n, 77.49 %

7 Cuitting efficiency, n, 62.87 %

8 Cleaning efficiency, ng 90 %

9 Threshing efficiency, ng 97.77 %

10 Specific consumed energy, S, | 7.8% kW.h

107 /kg

11 Fuel consumption per hour 3.08 gal/ hr

12 Fuel Cost per Acre 31,197 | kyats/ac
re

13 Labour Cost par Acre 13750 | Kyat/acr
e

The results at 90 degree position are shown in  stiffness and modal mass from design and unbalance
Table (6). These results are determined based on Fig 7,  weight condition.
8 and 9. Table (7) is to compare for the values of

Table 6 : Result of Unbalance Weight at 90° position

ltem Parameters Symbol Values
S S
1 Original response 9] 298 £ 90.6°
(mil p-p)
2 New response O0+C 3.8 2 180.6°
(mil p-p)
3 Response due to R=C |48Z21871°
calibration weight
4 Applied force of E 0.2902 £ 90°
calibration weight
5 Synchronous K 4730.9 £ 129°
dynamic stiffness DS
6 Modal mass (kQ) M 0.0451
Modal stiffness (N/m) K 903.4586
Modal damping D 12.539
(N.s/m)
9 Influence vector (mil | 26.83 £ 129°
P-p)

Table 7 : Comparison of Modal Mass and Stiffness of Shaft and Unbalance (90° position)

ltems Modal mass Stiffness
Shaft 34.68 kg 3.9716 x10° N/m
unbalance 0.1398kg 2799 N/m

For all Fig. 7 to Fig. 10, 90 degree condition relationship of dynamic stiffness and losses. This
result of unbalance weight is only considered for the position is applied as the operating speed of the shaft
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approaches to the critical speed, the center of rotation
begins to shift toward the CG. The phase angle between
the exciting force (direction of the unbalance) and the
actual vibration will be 90 degree. In this particular case,
the vibration (response) amplitude lags the unbalance
by 90°. So, dynamic stiffness for dynamic analysis is
determined at 90° position calibration weight.

At 90 degree position, the values of stiffness
decrease slightly in each engine speed (9.425, 10.2102
and 10.996 m/s. So, 903.47 N/m of stiffness can be
accepted for this engine speed, 10.996 m/s.

Table 8 : Results of Stiffness for (Unbalance) calibration weight

Engine 9.425 10.2102 10.996
speeds
(m/s)

Position Stiffness Stiffness | Stiffness

(degree) (N/m) (N/m) (N/m)
30 3143.427 2941.34 2799
60 1696.7251 1587.6 1511
90 1014.6117 949.33 903.47
120 600.5195 561.934 534.81
150 287.5591 269.0757 256.15
180 20.0446 18.7543 17.851

Table (8) refers to the effect of stiffness at
various unbalance weight position by considering for
each engine speeds. These relationships are shown by
bar chart in Fig. 10. In this bar chart, the values of
dynamic stiffness decrease steadily in the forward

engine speeds (9.425, 10.2102 and 10.996 m/s). Also,
these values become low from 30 degree to 180 degree.
The highest dynamic stiffness can be found at the
lowest speed.

Unbalance Dynamic Stiffness vs position with
Engine speed

® dynamic stiffness at 9.425 m/s

5000

Dynamic stiffness (N/m)

30 60 90120150180

position (Degree)

B dynamic stiffnessat 10.2102 m/s
dynamic stiffness at 10.996 m/s

Figure 10 : Independent effect of dynamic stiffness (unbalance) on position

Table 9 : Results of Modal mass for (Unbalance) calibration weight

Engine 9.423
speeds
(m/s)
Position Modal
(degree) mass
(kg)
30 0.157
60 0.0848
90 0.0507
120 0.03
150 0.0144
180 0.001001

Table (9) shows the value of modal mass for
(unbalance) calibration weight on various attached
position. In this condition, Modal mass means trial

10.2102 10.996
Modal Modal
mass mass
(kg) (kg)
0.1469 0.1398
0.0793 0.0755
0.0474 0.0451
0.0281 0.0267
0.0134 0.0128
0.000937 0.000892

mass, which is used during balancing to make

temporary mass distribution on the shaft.
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Unbalance modal mass vs position with engine

speeds

0.2
o) 01s = modal mass at 9.425 m/s
< = modal mass at 10.2102 m/s
g@ 0.1 modal massat 10.996 m/s
£ 0.05
% 0
s 30 60 90 120 150 180

position (Degree)

Figure 11 : Independent effect of modal mass (unbalance) on position

each 9.425, 10.2102 and 10.996m/s. The graph is
decreasing slightly from the position of 30 to until 180
degree.

Fig. 11 can shows clear the change of modal
mass for unbalance at various positions with engine
speeds. There are three various modal mass values for

Table 10 : Results of Total Stiffness including calibration weight

Issue II

XV

Engine 9.425 10.2102 10.996
speeds
(m/s)
Position | Stiffnessx1 | Stiffnessx1 | Stiffnessx10°
(degree) 0° 0° (N/m)
(N/m) (N/m)

30 3.971603143 3.971602941 3.971602799
60 3.971601697 3.971601588 3.971601511
90 3.971601015 3.971600949 3.971600903
120 3.971600601 3.971600562 3.971600535
150 3.971600288 3.971600269 3.971600256
180 3.97160002 3.971600019 3.971600018

Global Journal of Researches in Engineering (A) Volume

Table (10) shows total stiffness including the
value of calibration weight and shaft from design
consideration depends upon engine speeds. The shaft
for this thresher withstands strength, resist to unbalance

weight so that it is stiffness dynamically. In dynamic
analysis, the value of operating speed is determined
based on natural frequency and frequency ratios.

Total dynamic stiffness vs position at engine

speeds
£
> 3.971604
> 3.971603 = stiffness at 9.425 mv's
S gg;iggi m stiffness at 10.2102 nv/s
x . i
ﬁ 29716 gtiffness at 10.996 m/s
£ 3.971599
S 3.971598
= 888888
= — -
s
A

position (Degree)

Figure 12 Desired output of stiffness versus position

In Fig. 12, the total dynamic stiffness increased
with decreasing engine speeds (9.425 m/s) for the
reason that less feed rate into the threshing drum
resulted in less impact force on the material. The

forward engine speed of machine had significant effect
on decreasing quality dynamic stiffness as speed
increased.
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Table 11 : Results of Total Mass including calibration weight

Engine 9.425
speeds
(rpm)
Position Modal
(degree) mass
(ka)

30 34.84
60 34.7648
90 34.7307
120 34.71
150 34.6944
180 34.681

10.2102 10.996
Modal Modal
mass mass

(kg) (kg)
34.8269 34.82
34.7593 34.76
34.7275 34.7251
34.7081 34.7067
34.6934 34.6928

34.68094 34.681

Table (11) shows the result of total mass (kg)
with against to engine speed (rpm) and unbalanced
weight position attachment (degree) on the shaft. The

design requirement must be nearly the same with the
critical speed for the operating speed to approach the
C.G point of the shaft.

34.9

Total mass vs position with engine speeds

34.85

H total mass at 9.425 m/s

34.8
34.75
34.7
34.65
34.6

Total mass (kg)

o O
o O

position (Degree)

H total mass at 10.2102 m/s
total mass at 10.996 m/s

180

Figure 13 : Desired output of mass versus position

In this Fig. 13, it can see clear the change of
total mass at various position with engine speeds. There
are three various total mass values for each 9.425,
10.2102 and 10.996m/s. The graph is decreasing
slightly from the position of 30 to until 180 degree.

During forward engine speeds (9.425, 10.2102
and 10.996 m/s), the values of un-threshed and total
grain losses by changing operating speeds are shown
in Fig. 14. According to this result chart, grain losses
become increased steadily in each speed by dynamic
stiffness consideration. These values also depend upon
frequencies ratio. As the frequency ratio increases, the
grain losses will follow. So, the grain losses need to
adjust balance condition for frequency ratio.

At various speeds, losses are not different,
nearly equal and the least in percentage in losses. So, it
is satisfied to apply as a shaft of thresher in this
combine harvester. Operating speeds, un-threshed and
total losses are same each various positions attaching
unbalance weight in three forward engine speeds.
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Relation of Losses and operating speeds based
on frequency ratio

# Un-threshed | osses (%)

# Total grain losses (%)

Losses (%)
o N B~ OO 0
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Figure 14 : Desired output of losses on frequency ratio

Fig. 14 refers to the information of whatever the
speed changes, all the operating speed and losses are
still nearly equal at any attachment of unbalanced
weight position. It is only for 90 degree position
unbalanced weight at each operating speed.

It can be seen that at each level of drum speed
tested, the un-threshed and total grain losses increased

significantly as the drum speed increased from 2.1 m/s
to 39.84 m/s. However, higher value of grain losses was
obtained at higher drum speed. The most un-threshed
and total grain losses are 3.7 % and 7.05 % at 39.84
m/s, and then the least value of 0.19 % and 0.37 % by
dynamic stiffness consideration were observed at drum
speed of 2.1 m/s.

Effect of un-threshed grain losses on Experiment
and Dynamic stiffness with Standard error bar

-5n

15 —— by Dynamic
10 Stiffness
;\3 — by Experiment
g 51
g

0-.&

1”7‘)'\0)\”)
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\‘D q”)
operating speeds (m/s)

v

Figure 15 :

All the value of un-threshed and total grain
losses at each operating speeds with standard error
bars are expressed in Fig. 15 and 16. These values are
equal for various unbalance weight positions with
experiment and dynamic analysis. The effect of drum

Effect of Standard error bar for un-threshed grain losses by Experiment and Dynamic Stiffness condition

speed on the value of un-threshed grain losses for both
experiment and dynamic stiffness are shown in Fig. 15
and the value of total grain losses for both experiment
and dynamic stiffness are shown in Fig. 16.

Effect of Total grain Losses on Experiment
and Dynamic Stiffness
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The results revealed that un-threshed grain
losses increased steadily in the dynamic stiffness. By
testing dynamic stiffness, the result of un-threshed grain
losses increased significantly in experiment as the
paddy moisture content decreased at 21.5, 20% and 17
% (w.b). It was observed that at each level of drum
speed tested. But, the lower un-threshed grain losses
observed at higher paddy moisture content with given
drum speeds.

V.

The paddy moisture content and the drum (or
shaft) speeds significantly affected the total losses
during paddy threshing by placed the shaft in the axial-
flow thresher tested. The maximum total grain losses
were obtained at shaft speed 39.84 m/s, frequency ratio
0.95 and moisture content 17 % in Fig (14). The values
of total grain losses are 12.263 % and 7.05% for each
theory with experiment in the paddy field and dynamic
stiffness at 90 degree unbalance weight position.

The grain losses decrease in the suitable
moisture content 20% (w.b). So, threshing losses was
more increase than determining by dynamic stiffness.
Comparing these two results, the total grain losses due
to the dynamic stiffness is more satisfied than
experimental field condition.

In order to minimize the effect of shaft or drum
speed on total grain losses in the axial-flow thresher, it is
recommended that the threshing operation should be
performed immediately after crop  harvesting.
Performances due to dynamic analysis of the shaft for
thresher have been reviewed in this paper. The two main
topics include: experimental measurement techniques
and dynamic stiffness of the shaft with various operating
speeds.

CONCLUSION
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Choice of key words is first tool of tips to write research paper. Research paper writing is an art.A few tips for deciding as strategically as
possible about keyword search:
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e One should start brainstorming lists of possible keywords before even begin searching. Think about the most
important concepts related to research work. Ask, "What words would a source have to include to be truly
valuable in research paper?" Then consider synonyms for the important words.

e It may take the discovery of only one relevant paper to let steer in the right keyword direction because in most
databases, the keywords under which a research paper is abstracted are listed with the paper.

e One should avoid outdated words.

Keywords are the key that opens a door to research work sources. Keyword searching is an art in which researcher's skills are
bound to improve with experience and time.

Numerical Methods: Numerical methods used should be clear and, where appropriate, supported by references.
Acknowledgements: Please make these as concise as possible.

References

References follow the Harvard scheme of referencing. References in the text should cite the authors' names followed by the time of their
publication, unless there are three or more authors when simply the first author's name is quoted followed by et al. unpublished work
has to only be cited where necessary, and only in the text. Copies of references in press in other journals have to be supplied with
submitted typescripts. It is necessary that all citations and references be carefully checked before submission, as mistakes or omissions
will cause delays.

References to information on the World Wide Web can be given, but only if the information is available without charge to readers on an
official site. Wikipedia and Similar websites are not allowed where anyone can change the information. Authors will be asked to make
available electronic copies of the cited information for inclusion on the Global Journals Inc. (US) homepage at the judgment of the
Editorial Board.

The Editorial Board and Global Journals Inc. (US) recommend that, citation of online-published papers and other material should be done
via a DOI (digital object identifier). If an author cites anything, which does not have a DOI, they run the risk of the cited material not
being noticeable.

The Editorial Board and Global Journals Inc. (US) recommend the use of a tool such as Reference Manager for reference management
and formatting.

Tables, Figures and Figure Legends

Tables: Tables should be few in number, cautiously designed, uncrowned, and include only essential data. Each must have an Arabic
number, e.g. Table 4, a self-explanatory caption and be on a separate sheet. Vertical lines should not be used.

Figures: Figures are supposed to be submitted as separate files. Always take in a citation in the text for each figure using Arabic numbers,
e.g. Fig. 4. Artwork must be submitted online in electronic form by e-mailing them.

Preparation of Electronic Figures for Publication

Even though low quality images are sufficient for review purposes, print publication requires high quality images to prevent the final
product being blurred or fuzzy. Submit (or e-mail) EPS (line art) or TIFF (halftone/photographs) files only. MS PowerPoint and Word
Graphics are unsuitable for printed pictures. Do not use pixel-oriented software. Scans (TIFF only) should have a resolution of at least 350
dpi (halftone) or 700 to 1100 dpi (line drawings) in relation to the imitation size. Please give the data for figures in black and white or
submit a Color Work Agreement Form. EPS files must be saved with fonts embedded (and with a TIFF preview, if possible).

For scanned images, the scanning resolution (at final image size) ought to be as follows to ensure good reproduction: line art: >650 dpi;
halftones (including gel photographs) : >350 dpi; figures containing both halftone and line images: >650 dpi.
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Figure Legends: Self-explanatory legends of all figures should be incorporated separately under the heading 'Legends to Figures'. In the
full-text online edition of the journal, figure legends may possibly be truncated in abbreviated links to the full screen version. Therefore,
the first 100 characters of any legend should notify the reader, about the key aspects of the figure.

6. AFTER ACCEPTANCE

Upon approval of a paper for publication, the manuscript will be forwarded to the dean, who is responsible for the publication of the
Global Journals Inc. (US).

6.1 Proof Corrections

The corresponding author will receive an e-mail alert containing a link to a website or will be attached. A working e-mail address must
therefore be provided for the related author.

Acrobat Reader will be required in order to read this file. This software can be downloaded
(Free of charge) from the following website:

www.adobe.com/products/acrobat/readstep2.html. This will facilitate the file to be opened, read on screen, and printed out in order for
any corrections to be added. Further instructions will be sent with the proof.

Proofs must be returned to the dean at dean@globaljournals.org within three days of receipt.

As changes to proofs are costly, we inquire that you only correct typesetting errors. All illustrations are retained by the publisher. Please
note that the authors are responsible for all statements made in their work, including changes made by the copy editor.

6.2 Early View of Global Journals Inc. (US) (Publication Prior to Print)

The Global Journals Inc. (US) are enclosed by our publishing's Early View service. Early View articles are complete full-text articles sent in
advance of their publication. Early View articles are absolute and final. They have been completely reviewed, revised and edited for
publication, and the authors' final corrections have been incorporated. Because they are in final form, no changes can be made after
sending them. The nature of Early View articles means that they do not yet have volume, issue or page numbers, so Early View articles
cannot be cited in the conventional way.

6.3 Author Services

Online production tracking is available for your article through Author Services. Author Services enables authors to track their article -
once it has been accepted - through the production process to publication online and in print. Authors can check the status of their
articles online and choose to receive automated e-mails at key stages of production. The authors will receive an e-mail with a unique link
that enables them to register and have their article automatically added to the system. Please ensure that a complete e-mail address is
provided when submitting the manuscript.

6.4 Author Material Archive Policy

Please note that if not specifically requested, publisher will dispose off hardcopy & electronic information submitted, after the two
months of publication. If you require the return of any information submitted, please inform the Editorial Board or dean as soon as
possible.

6.5 Offprint and Extra Copies

A PDF offprint of the online-published article will be provided free of charge to the related author, and may be distributed according to
the Publisher's terms and conditions. Additional paper offprint may be ordered by emailing us at: editor@globaljournals.org .

You must strictly follow above Author Guidelines before submitting your paper or else we will not at all be responsible for any
corrections in future in any of the way.
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Before start writing a good quality Computer Science Research Paper, let us first understand what is Computer Science Research Paper?
So, Computer Science Research Paper is the paper which is written by professionals or scientists who are associated to Computer Science
and Information Technology, or doing research study in these areas. If you are novel to this field then you can consult about this field
from your supervisor or guide.

TECHNIQUES FOR WRITING A GOOD QUALITY RESEARCH PAPER:

1. Choosing the topic: In most cases, the topic is searched by the interest of author but it can be also suggested by the guides. You can
have several topics and then you can judge that in which topic or subject you are finding yourself most comfortable. This can be done by
asking several questions to yourself, like Will | be able to carry our search in this area? Will | find all necessary recourses to accomplish
the search? Will | be able to find all information in this field area? If the answer of these types of questions will be "Yes" then you can
choose that topic. In most of the cases, you may have to conduct the surveys and have to visit several places because this field is related
to Computer Science and Information Technology. Also, you may have to do a lot of work to find all rise and falls regarding the various
data of that subject. Sometimes, detailed information plays a vital role, instead of short information.

2. Evaluators are human: First thing to remember that evaluators are also human being. They are not only meant for rejecting a paper.
They are here to evaluate your paper. So, present your Best.

3. Think Like Evaluators: If you are in a confusion or getting demotivated that your paper will be accepted by evaluators or not, then
think and try to evaluate your paper like an Evaluator. Try to understand that what an evaluator wants in your research paper and
automatically you will have your answer.

4. Make blueprints of paper: The outline is the plan or framework that will help you to arrange your thoughts. It will make your paper
logical. But remember that all points of your outline must be related to the topic you have chosen.

5. Ask your Guides: If you are having any difficulty in your research, then do not hesitate to share your difficulty to your guide (if you
have any). They will surely help you out and resolve your doubts. If you can't clarify what exactly you require for your work then ask the
supervisor to help you with the alternative. He might also provide you the list of essential readings.

6. Use of computer is recommended: As you are doing research in the field of Computer Science, then this point is quite obvious.
7. Use right software: Always use good quality software packages. If you are not capable to judge good software then you can lose

quality of your paper unknowingly. There are various software programs available to help you, which you can get through Internet.

8. Use the Internet for help: An excellent start for your paper can be by using the Google. It is an excellent search engine, where you can
have your doubts resolved. You may also read some answers for the frequent question how to write my research paper or find model
research paper. From the internet library you can download books. If you have all required books make important reading selecting and
analyzing the specified information. Then put together research paper sketch out.

9. Use and get big pictures: Always use encyclopedias, Wikipedia to get pictures so that you can go into the depth.

10. Bookmarks are useful: When you read any book or magazine, you generally use bookmarks, right! It is a good habit, which helps to
not to lose your continuity. You should always use bookmarks while searching on Internet also, which will make your search easier.

11. Revise what you wrote: When you write anything, always read it, summarize it and then finalize it.
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12. Make all efforts: Make all efforts to mention what you are going to write in your paper. That means always have a good start. Try to
mention everything in introduction, that what is the need of a particular research paper. Polish your work by good skill of writing and
always give an evaluator, what he wants.

13. Have backups: When you are going to do any important thing like making research paper, you should always have backup copies of it
either in your computer or in paper. This will help you to not to lose any of your important.

14. Produce good diagrams of your own: Always try to include good charts or diagrams in your paper to improve quality. Using several
and unnecessary diagrams will degrade the quality of your paper by creating "hotchpotch." So always, try to make and include those
diagrams, which are made by your own to improve readability and understandability of your paper.

15. Use of direct quotes: When you do research relevant to literature, history or current affairs then use of quotes become essential but
if study is relevant to science then use of quotes is not preferable.

16. Use proper verb tense: Use proper verb tenses in your paper. Use past tense, to present those events that happened. Use present
tense to indicate events that are going on. Use future tense to indicate future happening events. Use of improper and wrong tenses will
confuse the evaluator. Avoid the sentences that are incomplete.

17. Never use online paper: If you are getting any paper on Internet, then never use it as your research paper because it might be
possible that evaluator has already seen it or maybe it is outdated version.

18. Pick a good study spot: To do your research studies always try to pick a spot, which is quiet. Every spot is not for studies. Spot that
suits you choose it and proceed further.

19. Know what you know: Always try to know, what you know by making objectives. Else, you will be confused and cannot achieve your
target.

20. Use good quality grammar: Always use a good quality grammar and use words that will throw positive impact on evaluator. Use of
good quality grammar does not mean to use tough words, that for each word the evaluator has to go through dictionary. Do not start
sentence with a conjunction. Do not fragment sentences. Eliminate one-word sentences. Ignore passive voice. Do not ever use a big
word when a diminutive one would suffice. Verbs have to be in agreement with their subjects. Prepositions are not expressions to finish
sentences with. It is incorrect to ever divide an infinitive. Avoid clichés like the disease. Also, always shun irritating alliteration. Use
language that is simple and straight forward. put together a neat summary.

21. Arrangement of information: Each section of the main body should start with an opening sentence and there should be a
changeover at the end of the section. Give only valid and powerful arguments to your topic. You may also maintain your arguments with

records.

22. Never start in last minute: Always start at right time and give enough time to research work. Leaving everything to the last minute
will degrade your paper and spoil your work.

23. Multitasking in research is not good: Doing several things at the same time proves bad habit in case of research activity. Research is
an area, where everything has a particular time slot. Divide your research work in parts and do particular part in particular time slot.

24. Never copy others' work: Never copy others' work and give it your name because if evaluator has seen it anywhere you will be in
trouble.

25. Take proper rest and food: No matter how many hours you spend for your research activity, if you are not taking care of your health
then all your efforts will be in vain. For a quality research, study is must, and this can be done by taking proper rest and food.

26. Go for seminars: Attend seminars if the topic is relevant to your research area. Utilize all your resources.

. © Copyright by Global Journals Inc.(US)| Guidelines Handbook

XVI



27. Refresh your mind after intervals: Try to give rest to your mind by listening to soft music or by sleeping in intervals. This will also
improve your memory.

28. Make colleagues: Always try to make colleagues. No matter how sharper or intelligent you are, if you make colleagues you can have
several ideas, which will be helpful for your research.

29. Think technically: Always think technically. If anything happens, then search its reasons, its benefits, and demerits.

30. Think and then print: When you will go to print your paper, notice that tables are not be split, headings are not detached from their
descriptions, and page sequence is maintained.

31. Adding unnecessary information: Do not add unnecessary information, like, | have used MS Excel to draw graph. Do not add
irrelevant and inappropriate material. These all will create superfluous. Foreign terminology and phrases are not apropos. One should
NEVER take a broad view. Analogy in script is like feathers on a snake. Not at all use a large word when a very small one would be
sufficient. Use words properly, regardless of how others use them. Remove quotations. Puns are for kids, not grunt readers.
Amplification is a billion times of inferior quality than sarcasm.

32. Never oversimplify everything: To add material in your research paper, never go for oversimplification. This will definitely irritate the
evaluator. Be more or less specific. Also too, by no means, ever use rhythmic redundancies. Contractions aren't essential and shouldn't
be there used. Comparisons are as terrible as clichés. Give up ampersands and abbreviations, and so on. Remove commas, that are, not
necessary. Parenthetical words however should be together with this in commas. Understatement is all the time the complete best way
to put onward earth-shaking thoughts. Give a detailed literary review.

33. Report concluded results: Use concluded results. From raw data, filter the results and then conclude your studies based on
measurements and observations taken. Significant figures and appropriate number of decimal places should be used. Parenthetical
remarks are prohibitive. Proofread carefully at final stage. In the end give outline to your arguments. Spot out perspectives of further
study of this subject. Justify your conclusion by at the bottom of them with sufficient justifications and examples.

34. After conclusion: Once you have concluded your research, the next most important step is to present your findings. Presentation is
extremely important as it is the definite medium though which your research is going to be in print to the rest of the crowd. Care should
be taken to categorize your thoughts well and present them in a logical and neat manner. A good quality research paper format is
essential because it serves to highlight your research paper and bring to light all necessary aspects in your research.

INFORMAL GUIDELINES OF RESEARCH PAPER WRITING

Key points to remember:

®  Submit all work in its final form.
e Write your paper in the form, which is presented in the guidelines using the template.
®  Please note the criterion for grading the final paper by peer-reviewers.

Final Points:

A purpose of organizing a research paper is to let people to interpret your effort selectively. The journal requires the following sections,
submitted in the order listed, each section to start on a new page.

The introduction will be compiled from reference matter and will reflect the design processes or outline of basis that direct you to make
study. As you will carry out the process of study, the method and process section will be constructed as like that. The result segment will
show related statistics in nearly sequential order and will direct the reviewers next to the similar intellectual paths throughout the data
that you took to carry out your study. The discussion section will provide understanding of the data and projections as to the implication
of the results. The use of good quality references all through the paper will give the effort trustworthiness by representing an alertness
of prior workings.
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Writing a research paper is not an easy job no matter how trouble-free the actual research or concept. Practice, excellent preparation,
and controlled record keeping are the only means to make straightforward the progression.

General style:

Specific editorial column necessities for compliance of a manuscript will always take over from directions in these general guidelines.

To make a paper clear

- Adhere to recommended page limits
Mistakes to evade

e |[nsertion a title at the foot of a page with the subsequent text on the next page
e  Separating a table/chart or figure - impound each figure/table to a single page
e  Submitting a manuscript with pages out of sequence

In every sections of your document
- Use standard writing style including articles ("a", "the," etc.)

- Keep on paying attention on the research topic of the paper

- Use paragraphs to split each significant point (excluding for the abstract)

- Align the primary line of each section

- Present your points in sound order

- Use present tense to report well accepted

- Use past tense to describe specific results

- Shun familiar wording, don't address the reviewer directly, and don't use slang, slang language, or superlatives
- Shun use of extra pictures - include only those figures essential to presenting results

Title Page:

Choose a revealing title. It should be short. It should not have non-standard acronyms or abbreviations. It should not exceed two printed
lines. It should include the name(s) and address (es) of all authors.
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Abstract:

The summary should be two hundred words or less. It should briefly and clearly explain the key findings reported in the manuscript--
must have precise statistics. It should not have abnormal acronyms or abbreviations. It should be logical in itself. Shun citing references
at this point.

An abstract is a brief distinct paragraph summary of finished work or work in development. In a minute or less a reviewer can be taught
the foundation behind the study, common approach to the problem, relevant results, and significant conclusions or new questions.

Write your summary when your paper is completed because how can you write the summary of anything which is not yet written?
Wealth of terminology is very essential in abstract. Yet, use comprehensive sentences and do not let go readability for briefness. You can
maintain it succinct by phrasing sentences so that they provide more than lone rationale. The author can at this moment go straight to
shortening the outcome. Sum up the study, with the subsequent elements in any summary. Try to maintain the initial two items to no
more than one ruling each.

Reason of the study - theory, overall issue, purpose
®  Fundamental goal
®  To the point depiction of the research

®  Consequences, including definite statistics - if the consequences are quantitative in nature, account quantitative data; results
of any numerical analysis should be reported

e Significant conclusions or questions that track from the research(es)

Approach:
®  Single section, and succinct
® Asaoutline of job done, it is always written in past tense
® A conceptual should situate on its own, and not submit to any other part of the paper such as a form or table
®  Center on shortening results - bound background information to a verdict or two, if completely necessary
e  What you account in an conceptual must be regular with what you reported in the manuscript

Exact spelling, clearness of sentences and phrases, and appropriate reporting of quantities (proper units, important statistics)
are just as significant in an abstract as they are anywhere else

Introduction:

The Introduction should "introduce" the manuscript. The reviewer should be presented with sufficient background information to be
capable to comprehend and calculate the purpose of your study without having to submit to other works. The basis for the study should
be offered. Give most important references but shun difficult to make a comprehensive appraisal of the topic. In the introduction,
describe the problem visibly. If the problem is not acknowledged in a logical, reasonable way, the reviewer will have no attention in your
result. Speak in common terms about techniques used to explain the problem, if needed, but do not present any particulars about the
protocols here. Following approach can create a valuable beginning:

Explain the value (significance) of the study

e  Shield the model - why did you employ this particular system or method? What is its compensation? You strength remark on its
appropriateness from a abstract point of vision as well as point out sensible reasons for using it.

®  Present a justification. Status your particular theory (es) or aim(s), and describe the logic that led you to choose them.
®  Very for a short time explain the tentative propose and how it skilled the declared objectives.

Approach:

e  Use past tense except for when referring to recognized facts. After all, the manuscript will be submitted after the entire job is
done.

®  Sort out your thoughts; manufacture one key point with every section. If you make the four points listed above, you will need a
least of four paragraphs.
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®  Present surroundings information only as desirable in order hold up a situation. The reviewer does not desire to read the
whole thing you know about a topic.

e  Shape the theory/purpose specifically - do not take a broad view.

®  Asalways, give awareness to spelling, simplicity and correctness of sentences and phrases.

Procedures (Methods and Materials):

This part is supposed to be the easiest to carve if you have good skills. A sound written Procedures segment allows a capable scientist to
replacement your results. Present precise information about your supplies. The suppliers and clarity of reagents can be helpful bits of
information. Present methods in sequential order but linked methodologies can be grouped as a segment. Be concise when relating the
protocols. Attempt for the least amount of information that would permit another capable scientist to spare your outcome but be
cautious that vital information is integrated. The use of subheadings is suggested and ought to be synchronized with the results section.
When a technique is used that has been well described in another object, mention the specific item describing a way but draw the basic
principle while stating the situation. The purpose is to text all particular resources and broad procedures, so that another person may
use some or all of the methods in one more study or referee the scientific value of your work. It is not to be a step by step report of the
whole thing you did, nor is a methods section a set of orders.

Materials:

®  Explain materials individually only if the study is so complex that it saves liberty this way.
®  Embrace particular materials, and any tools or provisions that are not frequently found in laboratories.
® Do not take in frequently found.

e If use of a definite type of tools.

®  Materials may be reported in a part section or else they may be recognized along with your measures.
Methods:

®  Report the method (not particulars of each process that engaged the same methodology)

®  Describe the method entirely

®  To be succinct, present methods under headings dedicated to specific dealings or groups of measures

e  Simplify - details how procedures were completed not how they were exclusively performed on a particular day.

e If well known procedures were used, account the procedure by name, possibly with reference, and that's all.
Approach:

® |t is embarrassed or not possible to use vigorous voice when documenting methods with no using first person, which would
focus the reviewer's interest on the researcher rather than the job. As a result when script up the methods most authors use
third person passive voice.

®  Use standard style in this and in every other part of the paper - avoid familiar lists, and use full sentences.

What to keep away from

®  Resources and methods are not a set of information.
®  Skip all descriptive information and surroundings - save it for the argument.
® leave out information that is immaterial to a third party.

Results:

The principle of a results segment is to present and demonstrate your conclusion. Create this part a entirely objective details of the
outcome, and save all understanding for the discussion.

The page length of this segment is set by the sum and types of data to be reported. Carry on to be to the point, by means of statistics and
tables, if suitable, to present consequences most efficiently.You must obviously differentiate material that would usually be incorporated

in a study editorial from any unprocessed data or additional appendix matter that would not be available. In fact, such matter should not
be submitted at all except requested by the instructor.

. © Copyright by Global Journals Inc.(US)| Guidelines Handbook

XX



Content

Sum up your conclusion in text and demonstrate them, if suitable, with figures and tables.
In manuscript, explain each of your consequences, point the reader to remarks that are most appropriate.
Present a background, such as by describing the question that was addressed by creation an exacting study.
Explain results of control experiments and comprise remarks that are not accessible in a prescribed figure or table, if
appropriate.

e  Examine your data, then prepare the analyzed (transformed) data in the form of a figure (graph), table, or in manuscript form.
What to stay away from

® Do not discuss or infer your outcome, report surroundings information, or try to explain anything.
L] Not at all, take in raw data or intermediate calculations in a research manuscript.

® Do not present the similar data more than once.
®  Manuscript should complement any figures or tables, not duplicate the identical information.

®  Never confuse figures with tables - there is a difference.
Approach

e Asforever, use past tense when you submit to your results, and put the whole thing in a reasonable order.
e  Put figures and tables, appropriately numbered, in order at the end of the report

e |f you desire, you may place your figures and tables properly within the text of your results part.
Figures and tables

e |f you put figures and tables at the end of the details, make certain that they are visibly distinguished from any attach appendix
materials, such as raw facts

®  Despite of position, each figure must be numbered one after the other and complete with subtitle
®  |n spite of position, each table must be titled, numbered one after the other and complete with heading

e Allfigure and table must be adequately complete that it could situate on its own, divide from text
Discussion:

The Discussion is expected the trickiest segment to write and describe. A lot of papers submitted for journal are discarded based on
problems with the Discussion. There is no head of state for how long a argument should be. Position your understanding of the outcome
visibly to lead the reviewer through your conclusions, and then finish the paper with a summing up of the implication of the study. The
purpose here is to offer an understanding of your results and hold up for all of your conclusions, using facts from your research and
generally  accepted information, if  suitable.  The implication of  result  should be  visibly  described.
Infer your data in the conversation in suitable depth. This means that when you clarify an observable fact you must explain mechanisms
that may account for the observation. If your results vary from your prospect, make clear why that may have happened. If your results
agree, then explain the theory that the proof supported. It is never suitable to just state that the data approved with prospect, and let it
drop at that.

®  Make a decision if each premise is supported, discarded, or if you cannot make a conclusion with assurance. Do not just dismiss
a study or part of a study as "uncertain."

®  Research papers are not acknowledged if the work is imperfect. Draw what conclusions you can based upon the results that
you have, and take care of the study as a finished work

®  You may propose future guidelines, such as how the experiment might be personalized to accomplish a new idea.

®  Give details all of your remarks as much as possible, focus on mechanisms.

®  Make a decision if the tentative design sufficiently addressed the theory, and whether or not it was correctly restricted.
®  Tryto present substitute explanations if sensible alternatives be present.

®  One research will not counter an overall question, so maintain the large picture in mind, where do you go next? The best
studies unlock new avenues of study. What questions remain?

e  Recommendations for detailed papers will offer supplementary suggestions.
Approach:

®  When you refer to information, differentiate data generated by your own studies from available information
®  Submit to work done by specific persons (including you) in past tense.
= Submit to generally acknowledged facts and main beliefs in present tense.
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THE ADMINISTRATION RULES

Please carefully note down following rules and regulation before submitting your Research Paper to Global Journals Inc. (US):

Segment Draft and Final Research Paper: You have to strictly follow the template of research paper. If it is not done your paper may get

rejected.

. The major constraint is that you must independently make all content, tables, graphs, and facts that are offered in the paper.
You must write each part of the paper wholly on your own. The Peer-reviewers need to identify your own perceptive of the
concepts in your own terms. NEVER extract straight from any foundation, and never rephrase someone else's analysis.

e Do not give permission to anyone else to "PROOFREAD" your manuscript.

®  Methods to avoid Plagiarism is applied by us on every paper, if found guilty, you will be blacklisted by all of our collaborated
research groups, your institution will be informed for this and strict legal actions will be taken immediately.)
®  To guard yourself and others from possible illegal use please do not permit anyone right to use to your paper and files.
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Please note that following table is only a Grading of "Paper Compilation" and not on "Performed/Stated Research" whose grading
solely depends on Individual Assigned Peer Reviewer and Editorial Board Member. These can be available only on request and after

CRITERION FOR GRADING A RESEARCH PAPER (COMPILATION)
BY GLOBAL JOURNALS INC. (US)

decision of Paper. This report will be the property of Global Journals Inc. (US).

Topics

Abstract

Introduction

Methods
Procedures

Result

Discussion

References

XXIII

Grades

Clear and concise with
appropriate content, Correct

format. 200 words or below

Containing all background
details with clear goal and
appropriate  details, flow
specification, no grammar
and spelling mistake, well
organized sentence and

paragraph, reference cited

Clear and to the point with
well arranged paragraph,
precision and accuracy of
facts and figures, well

organized subheads

Well organized, Clear and
specific, Correct units with
precision, correct data, well
structuring of paragraph, no
grammar and spelling
mistake

Well organized, meaningful
specification, sound
conclusion, logical and
concise explanation, highly

structured paragraph
reference cited
Complete and correct

format, well organized

Unclear summary and no
specific data, Incorrect form

Above 200 words

Unclear and confusing data,
appropriate format, grammar
and spelling errors with
unorganized matter

Difficult to comprehend with
embarrassed text, too much
explanation but completed

Complete and embarrassed
text, difficult to comprehend

Wordy, unclear conclusion,
spurious

Beside the point, Incomplete

E-F

No specific data with ambiguous
information

Above 250 words

Out of place depth and content,
hazy format

Incorrect  and unorganized

structure with hazy meaning

Irregular format with wrong facts
and figures

Conclusion is not  cited,
unorganized, difficult to

comprehend

Wrong format and structuring

© Copyright by Global Journals Inc.(US) | Guidelines Handbook .



INDEX

H

Heuristic - 4, 8

Lemmais - 11

M

Manoeuvering - 17
Meiktila - 37
Myittar - 39

o

Obsolescence - 29

S

Shortis - 20, 25

T

Tachometer - 39
Trajectory - 4, 8, 11, 13



w

save our planet

al of Researches in Engineering

ISSN 97558b1

70

61158

698

eb at www.Globallournals.org | www.EngineeringResearch.org
~ or email us at helpdesk@globaljournals.org

| ‘ “
61427>

© Global Journals



	Global Journal of Researches in Engineering: A
	Volume 15 Issue 2 (Ver. 1.0)
	Copyright Policies
	Honourable Editorial Board
	Chief Author
	Contents
	1. Proximity Control for Linear Features - Application for Ship Control in Closed Approach
	2. Assessment of Profile Error for Efficient Solar Parabolic Trough
	3. Nuclear Power Plant in Bangladesh and the Much Talked about Rooppur Project
	4. Effect of Dynamic Stiffness on Performance of Paddy Grain Losses in Axial-Flow Thresher
	Fellows
	Auxiliary Memberships
	Process of submission of Research Paper
	Author Guidelines
	Index

