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ABSTRACT:

This paper refers to an analysis of performance in a rolling piston type hermetic compressor
for a room air-conditioner. First, influences of several factors on compressor performance
were studied experimentally. The rotary compressor is used in room air conditioners and
refrigerators. Although a number of papers have been published on rotary compressors, in the
area of dynamics only a few are found, and they lack a complete analysis. This compressor is
a group of positive displacement machines that has a central, spinning roller and a blade.
Compression mechanisms are the most important parts of the rotary compressor components.
Detail design calculation of rotary compressor is described in this research. The design is
done done in CATIA and analysis is done in ANSYS.

Keywords: CATIA, ANSYS

INTRODUCTION single-compose. High stage weight extents

1.1 ROTARYCOMPRESSOR:

A rotary stream compressor is one of the
mechanical gadgets which proceed by the
pressurized gases. The compressor takes a
shot at the standard of the fluid in
directional stream and parallel to the pivot
of revolution. The distinction of pivoting
compressors, for example, divergent
COmpressors, and hub diffusive
compressors are blended for a stream
where the liquid stream will incorporate a
"spiral segment" through the compressor.
1.2 TRANSONIC
ROTARYCOMPRESSOR:

Compressors are today comprehensively
used as a piece of flying machine engines
to get most prominent weight extents per

are basic in light of the way that they High
stage weight extents are basic in light of
the way that they make it conceivable to
diminish the motor weight and measure
and, hence, speculation and operational
expenses.
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Fig 1.1 Transonic lpc (left) and hpc
(right) Eurofighter tropical storm motor
EJ200 3d shapblades

The development in transonic compressors
has come to at some seeing conditions
where as to characterize the virtual powers
affected by the air oil air outline however
the stream field in a compressor must
shifted because of some lingering stream
and the three-dimensional cutting edge
shape must be of some of some coveted
shape. Many conditions and a few
investigates are done on the reason for
plan and hypothetical examination of hub
stream compressor

Fig 1.2 Transonic Compressor Test
Rotors
1.3 TYPES OF COMPRESSORS:
= Centrifugal compressor
= Compressor with single and
twofold passage
= Centrifugal compressor having
schematic appearance
= Centrifugal compressor of three
dimensional speed
1.4 CENTRIFUGALCOMPRESSOR

CONSIDERATIONS:
e Impellers with single and twofold
passage

e Acceleration of air radially

outwards towards the center.

e Relatively light weight outline of

the center

e Efficiency of the broad frontal

range for the utilization of various
stages.

e Sub-class of dynamic and
axisymmetric in work captivating
turbo mechanical get together.

The appreciated compressive and dynamic

turbo machining fulfills a dynamic weight

with the objective that the engine
essentialness or speed for a steady stream
of fluid through the rotor is impeller is
considered. A outward compressor is an
outspread stream spoil dynamic liquid
machine that utilizations for the most part
air as the working liquid and uses the
mechanical vitality conferred to the
machine from outside to increment the
total internal energy of the fluid mainly in
the form of increased static pressure head.

Figurel.3

components
[1] J H Horlock (1958), presented the two
dimensional or pitch line design

Centrifugal

compressor

examination of  compressor  falls.
Thermodynamic stage design relations and
fluid stream relations including free and
obliged vortex streams, extended xxvii

adjust conditions et cetera were displayed
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in light of a couple of trial test
frameworks. These associations are
extraordinarily useful in choosing the basic
stage execution measuring parameters like
stage viability. S Lieblien (1958), drove
incident and back off condition
examination in urgent stream compressor
tumbles to choose diverse hardship
coefficients, for instance, profile mishap,
skin crushing adversity, end divider
disaster et cetera. Quantitative estimations
to choose the span of disasters were
finished.

[2] S Lieblien (1960), finished the
examination of low speed air compressor
with standard front lines to choose the
fluid stream qualities to the extent rate and
deviation plots for minimum hardship.
Course speculation of compressors and
bleeding edge streamlined relations were
accustomed to bring understanding into the
lead of fluid at different rate and deviation
edges. Lakshmi narayana and J H Horlock
(1963), developed the verbalization for
stream model to choose the flexibility
between the tip of the bleeding edges and
compressor bundling divider in the midst
of a blocked stream condition. The model
predicts the lessening in orchestrate
capability due to tip flexibility affect.
[3]B.Lakshminarayana (1970) showed an
overview on discretionary streams and
diverse setback sources that reason profile
mishap, skin disintegration hardship, end
xxviii compressor annulus range. These
disasters were evaluated by coordinating
breeze tunnel tests on compressors with
different geometrical outlines. C Koch and
L H Smith (Jr) (1976), chose diverse
incident sources causing skin grinding
mishap, end divider setback, profile

www.ijiemr.org

hardship et cetera., and their effect on the
execution of center stream compressor
arrange. Tesch W.A, Moszee R.H et al
(1976), associated quality and repeat
response examination frameworks to give
a more pragmatic approach to manage
surge line and repeat  response
confirmation in sharp edge sections of
turbo device. The model was connected for
compressors with bury sort out cross
streams. Steinke R J (1976), displayed a
streamlined arrangement of five stage
focus compressor with 9.271:1 weight
extent and 29.17 kg/sec of mass stream
rate. The underlying three stages in the
arrangement of focus compressor were
made and attempted probably. A perfect
inlet control vane set was set out to
upgrade the adiabatic adequacy.

[4] MC Kenzie AB (1980) The Semi
observational relations and associations for
vital stream compressor sharp edges, in
perspective of the tests coordinated on a
low speed center stream compressor.
execution was seen to be a segment of
three standard parameters, i.e.; the
expansion extent, specific speed and an
estimation less parameter which speaks to
real turbine estimations. C Koch (1981),
showed a building approach to manage the
issue of predicting most extraordinary
weight rise capacity (or) reckoning the best
estimation of back off edge coefficient. A
semi-correct model was made in light of
the tests coordinated on a low speed urgent
stream compressor.

[5] EM Greitzer and F K moore (1986),
presented a speculation in light of rotating
moderate down and surge ponders in case
of center point stream compressors was
proposed. A theoretical weight show was
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presented in that work. associated the
arrangement methods made for aircraft
compressors to the compressors used as a
piece of low utility gas turbine. The
objective was to develop an air dynamic
framework with a level of stage adequacy,
which is higher than that of the
compressors used as a piece of colossal
gas turbines. separated the occasion of
back off marvels including turning
moderate down and surge if there ought to
emerge an event of center point stream
compressors. He delineated the disclosure
and essentialness of short length scale
agitating impacts in the back off starting
system. developed a nonlinear Moore-
Greeter turning moderate down model
sensible for control, examination and plan
of vital stream compressor against rotating
moderate down and surge wonders. The
nonlinear compressor trademark got from
the model was seemed, by all accounts, to
be the fundamental determinant of back off
beginning transient direct. Adnan M.
Abdel Fattah and Peter.C.Frith (1995),
proposed an unpleasant technique for the
reasoning of individual stage
characteristics of a multi compose
essential stream compressor.

[6] R.Schulze and D.K.Hennecke (1998)
The developed a clear and intense back off
recognizable proof and control system.
The system was delivered in perspective of
the examinations drove on a lone stage
subsonic vital stream compressor. On the
start  of
sensor/actuator was chosen for the control

exploratory  results, a

structure. A basic change in the
compressor constancy was proficient
through the as of late made control
structure.

www.ijiemr.org

[7] Cohen, GFC Roger et al (2001) they
discussed the center point stream
compressor qualities, factors affecting
execution, mastermind design relations,
mean line and off-diagram tallies. A
technique = for  organize  insightful
arrangement of urgent stream compressor
was presented. T W Song, T Skim et al
(2001), proposed another procedure for
anticipating the execution of multi
mastermind urgent stream cOmMpressors.
The proposed methodology utilized the
stage execution twists of significant stream
compressor. Not in any manner like the
standard stage stacking procedure it used a
solid valuable arrangement system for
directing conditions to figure in the
meantime all the bury orchestrate factors
like temperature, weight and stream speed
of working fluid.
METHODOLOGY
3.1 DESIGN OPTIMIZATION OF
ROTARY COMPRESSOR:
Essential strides associated with the
venture
1. Design of hub stream compressor
is finished by utilizing CATIA V5
R20
2. The plan process goes ahead with
regarded measurements.
3. The investigation gets completed
by utilizing an ANSYS variant
15.0
4 The Ansys is finished by using
materials
5 .Analysis of the section static,
assistant and shear strain ,shear
extend
The geometry gave for the compressor a
stream in center point bearing and the
compressor design at a geometric balanced
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for the most outrageous efficiency at a
layout point.By applying the examination
having a measurement for a solitary stage
and making the suppositions, for example,
1. Steady hub speed Cx
2. Steady mean sweep r m = 1/2(rh + rt).
3. Indistinguishable speed vectors C1 and
C3 at passage to and exit from the phase at
the mean sweep rm. The proficiency 1 tof
this stage is needy upon the accompanying
factors,
The factors having a thermodynamic
staganation with an enthalpy ascend to
locate the more prominent stage models of
implies arrange stacking to indicate the
enthalpy of hl, h2, h3 which are displayed
to exchange the vitality through the stages.

e Speed measure

e Velocity triangles

e Speed and size both are

autonomous factors.
e Properties of working substances

3.2 VELOCITY TRIANGLES:

The speeds which are four to be required
to discover the shape having a few criteria
for speed triangles are cutting edges speed
U =rm o, Cxspeed as in depended factors
c2,w1 are reliant factors.

3.3 PROPERTIES OF WORKING
SUBSTANCES:

The dynamic consistency p, thickness p
and velocities of sound al, a2 rely upon
the physical and thermodynamic properties
of the gas.

* Losses. The stator and rotor misfortunes
from all sources (profile drag, tip freedom
misfortune, and so forth.) are lumped into

stagnation weight misfortunes Apos
andopor

By applying Buckingham's =n-hypothesis
and applying dimensional investigation,
might be rearranged to the accompanying
dimensional frame:

Nt = f(d)’\V’R’Wl/ u,cy/! u,Ml,MZ,Rem9Cr9Cs)
Where M1 and M2 are the rotor and stator
exit Mach numbers that are defined as
M1= W1/ a

M2=W2/a2

Rem is the stage Reynolds number based
on mean radius

Rem= U /v

Cr=A poR/0.5p W

5r= A Pes/0.5p C,?

¢, y are the flow and work coefficients
defined as

0=C,/U

y= A hy/u

34 INDEPENDENT
VARIABLES:

The picked layout of the commitment
coefficients must be created free keeping

DESIGN

in mind the end goal to find the critical
effect in a way that the condition of the
triangle having some speed is to be kept up
in a variable condition to be exhibited as
part and stream condition sharp edge
works also the level of reaction (R) Has
arrange control The higher speed triangle
shape and capability

3.5 DEPENDENT
VARIABLES:

By an influencing a test course test exhibit
that the disaster coefficient.Affecting (ntt)
Experimental course tests show that the
hardship coefficients R s , are themselves
subordinate upon sharp edge push

DESIGN
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Reynolds number and bay Mach number. Figure 4.1 staticstructural total
We would in like manner envision that that deformation

hardship levels will be particularly oo o Do

affected by the speed triangle condition Geomety o [ANBodies

inside which the front lines need to work e Totai Deformation

and from this time forward to depend upon ::.?Jf:::yr LN Emt

¢, v and R. We can express this through tdensifier -

CR= fl ((p, v, R, ReR, Ml) i RH:-llit:nmum 0. mm

Cs=£ (9, y, R, Re i, M) - ..m':.;“, o n..""“ -

Where, the blade row Reynolds numbers Masimum 0. mm

Rer and Res are based on rotor and stator Figure 4.2 total deformation of all
blade chords I and I. bodies

Re R= W]lR/ A%

Res=Cy lv

Nt = f(¢’\|!9R9 Cr’Cs)

Therefore, the proficiency of a pivotal
compressor arrange relies on five
dimensionless parameters which are
adequate to represent all the 15 things
recorded in 500f these parameters, only
three might be freely chosen by the
architect, namely ¢, y and R. The

| Geometn (FtPeren) iegotPren] ]

Figure 4.3 Static structural equivelent

. . . stress
misfortune coefficients themselves are _ _
. . . . X Details of "Equivalent Stress”
likewise reliant upon the obligation - Scope
Scoping Method Geometry Selection
parameters ¢, y and R yet furthermore are Geometry All Bodies
—1| Definition
affected by Reynolds number and Mach oe Equivaient von-Niises] Stress
number By Time
: Display Time Last
« Simple systematic detailing for the Calculate Time History | Yes
Identifier
aggregate to add up to effectiveness of a Suppressed No
. =]/ Integration Point Results
Compressor Organlze Display Cption Averaged
STATIC STRUCTURAL ANALYSIS _ ’::Z:‘“‘-‘: Actoss Bodies | No
WITHALUMINIUM. Minimum 5.6176e-003 MPa
° Maximum 273.09 MPa

Figure 4.4 equivalent stress

AR

S, o v

ety (Pt Frves | Pet P

Volume 07 Issue05, May 2018 ISSN 2456 — 5083 Page 32



International Journal for Innovative
€ngineering and Management Research

PEER REVIEWED OPEN ACCESS INTERNATIONAL JOURNAL

Figure 4.5 Static structural shear stress
19 BLADE ANALYSIS:

4.5 STATIC STRUCTURAL OF 19
BLADE ANALYSIS ALUMINUM:

Figure 4.38 Staticstructural Total
Deformation
Details of "Total Deformation”
=| Scope
Scoping Method GSeometry Selection
Geometrny All Bodies
I=1| Drefinition
Type Total Deformation
By Time
Crisplay Time Last
Calculate Time History | Yes
Identifier
Suppressed Mo
= Results
rAINiMmum 0. mm
P aximum 2.22841 mm
Flinimum Choccurs On Parti
Plaximum Crocours Crn Parti

Figure 4.39 Total Deformation Of All
Bodies
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[ e ey

Figure 4.40 static structural equivelent

¥

stress

Details of "Equivalent Stress"

=l| Scope
Scoping Method Geometry Selection
Geometry All Bodies

=]| Definition
Type Equivalent [von-Mise...
By Time

Crisplay Time

Last

Calculate Time History | Yes

Identifier

Suppressed

Mo

[=1| Integration Point Results

Display Option

Averaged

Awverage Across Bodies | Mo

=]| Results

Minimum

[0.12787 rPa

Figure 4.41 equivalent stress

\onamatrs D i o B

Figure
stress

4.42

Static structural
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Details of "Shear Stress" o
= | Scope "
Scoping Method Geometry Selection
Geometry All Bodies s
= | Drefinition 510376002
Tvpe Shear Stress
Crientation *¥ Flane 2.672e-002
By Time
Display Time Last l,,“;ﬁ,'?'ms
Coordinate System Global Coordinate Sy...
Calculate Time History | Yes
ldentifier
Suppressed Mo

—1| Integration Point Results
Display Option Averaged

Average Across Bodies | Mo

FIGURE 4.3 TURBULENCE KINETIC
Figure 4.43 details of shear stress ENERGY
turbulence kinetic vector and turbulence . ——

steam show by which the maximum ,M‘ -

minimum have been determined to show srnon

the performance of rotary compressor soomon

subjected to CFD approach. i
- -
Jiur—m i o “_1
s FIGURE 4.4 VELOCITY PLANE

P . .

L — —

FIGURE 4.1 PRESSURE PLANE1

o

o 0035 0079 gmy
— —

FIGURE 4.2 TURBULENCE EDDY
DISSIPATION PLANE-1

FIGURE '4.6 TURBULENCE EDDY
DISSIPATION VECTORS -1
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CONCLUSION

The investigation of the venture is planned
and demonstrated in 3D displaying
programming the present outline has 30
cutting edges, the examination design of
the question it is supplanted with 20 sharp
edges and 19 edges ( assuming that there is
a bird hit or any other reason where there
is a failure of one blade). The present
utilized material is Chromium Steel, it is
supplanted with Aluminum Titanium
compound are high quality materials than
recolor less Steel.

So utilizing Titanium compound for
compressor cutting edge diminishes the
quality of the compressor Structural
investigation is done on the compressor
models to check quality of the compressor
to confirm the quality of the compressor.
The anxiety esteems for not as much as the
particular yield push esteems for Titanium
combination magnesium The anxiety
esteem is less for titanium composite than
Nickel amalgam, so utilizing titanium
better.

By utilization of 19 cutting edges push
utilizing 19 sharp edges the burdens are
expanding, yet are inside the cutoff points.
Static basic investigation is done to
confirm the stream of air. The outlet speed
is expanding for 19 sharp edges, weight is
more for 30 cutting edges and mass stream
rate is more for 19 edges. So it inferred
that utilizing Titanium compound and 19
cutting edges is better for compressor
sharp edge. With accessible information
Mass stream rate,Pressure proportion and
Pressure at given Altitude. The Blade
profile has been produced two rotors and
stator logically. The other plausibility of
stream partition is likewise checked with

Machnumber and Pressure co productive.
The computation spread sheet is made so
by input the valuesone can get the
expected parameters to create the edge
arranges.

While looking at hypothetical outline
comes about with analytical comes about,
it is watched that the static auxiliary
examination result shares in understanding
inside satisfactory scope of hypothetical
outcomes.
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