©2023 JETIR July 2023, Volume 10, Issue 7 www.jetir.org (ISSN-2349-5162)

JETIR.ORG
JOURNAL OF EMERGING TECHNOLOGIES AND

INNOVATIVE RESEARCH (JETIR)

An International Scholarly Open Access, Peer-reviewed, Refereed dournal

The Survey on Reciprocating Compressor

Dr. Jitendra Pandey ', Aaysha Parveen Saifi?
1.2 Department of Mechanical Engineering, OIST, Bhopal, India

Abstract—These surveys perform the experiments of a two-stage with double-cylinder reciprocating gas compressor system with gas
and different cooling systems were performed. This study develops a higher understanding on the impact of honing within the cylinder
that reduces the surface roughness within the cylinder and ends up in bigger air output. Vibration-causing forces are always produced
by reciprocating machinery. The majority of these pressures are inherent in machine design and cannot be eliminated. Operating
parameters affect pulsation-induced shaking forces, which can be reduced. In Section below, unbalanced forces caused by pulsation
are in-depth explored. The table below lists the forcing functions in a reciprocating compressor that are of importance, the frequency
at which the forces are typically greatest, and, where practical, techniques for reducing the force.These paper mainly focus on the
positive displacement compressor and that of the sub part is reciprocating gas compressor and their design, modelling, analysis and
development i.e. from raw stage to the final stage of reciprocating gas compressor. From these survey we also find the whole process of
reciprocating gas compressor and there future scope.
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I. INTRODUCTION

Positive displacement compressors include reciprocating compressors in its category. Larger volumes of gas are compressed and brought
to a greater pressure. The most popular type of positive displacement compressors are reciprocating compressors. The only moving parts
of the device are a piston and a cylinder. The pressure rises as a result of the piston's upward and downward movement inside the cylinder,
which squeezes the gas into a smaller volume. A single cylinder compressing on one side of the piston is the fundamental reciprocating
compression element. The two fundamental single-acting components will be used on both sides simultaneously in a single up-down
movement.

The crankshaft and piston rod convert the rotary motion coming from the engine or any other external driver going to the compressor into
linear motion. The crankpin fastens the piston rod's end to the as the crankshaft rotates, one is reciprocated by the piston and the other by
the crankshaft. The suction and discharge valves, which are essentially check valves that permit the one-way passage of the gas, are
typically found at the top and bottom of the cylinder, respectively. The lower end of the cylinder will experience a partial vacuum as the
piston rises; the pressure differential causes the valves to open, enabling gas to flow into the cylinder. However, for the When the
cylinder's internal pressure is higher than the discharge line's internal pressure during a downward stroke, the valve will open, allowing
gas to flow from the cylinder to the discharge. This is referred to as "single-acting" compression if it just affects one side of the piston, and
"double-acting™ compression if it affects both sides.
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Figurel.1l —Reciprocating Compressor
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Il. LITERATURE REVIEW
Atacan Oral et al. [1] Analytical models of the structural forces that take into account the system resonance frequencies and modal vectors
may be used to determine body displacements. The results of the prediction model are additionally validated using an experimental setup
that incorporates sensors to detect the discharge and suction pressures and an encoder to track the crankshaft's angular location. The
experimental set-up and the analytical model are then used to compare the transient reactions of three distinct crankshaft start locations.
According to the findings, a larger level of starter vibrations is seen when the crankshaft rotates from locations near to bottom dead
centre, exposing the ideal beginning position zone.
V.N. Kostyukov et al. [2] The article discusses the utilisation of reciprocating compressor valves by various suppliers and their impact on
the vibroactivity of compressors, as well as the results of reciprocating compressor operation under the supervision of vibration-based
diagnostic monitoring systems. The Russian regulatory database on vibration characteristics offers a suitable assessment of the
vibroactivity of piston machines. The essay highlights the key distinctions between Russian and international reciprocating compressor
health evaluation techniques, notably with regard to frequency range. It has been demonstrated that the methodology outlined in Russian
standards on reciprocating compressor vibration restrictions provides an accurate evaluation of the assembly and specific conditions of
reciprocating compressors.
Yih-Hwang Lin et al. [3]The automatic fault categorization of reciprocating compressors using vibration data is the topic of this article.
The procedure was automated using a genetic algorithm. On the basis of actual observations of machine problems, a total of 15 fault
situations were taken into consideration. Due to the non-stationary vibration characteristics of the analysed system, vibration data for the
various fault cases were gathered and processed using time-frequency analysis, specifically the short time Fourier transform (STFT), the
smoothed pseudo Wigner-Ville distribution (SPWVD), and the reassigned smoothed pseudo Wigner-Ville distribution (RSPWVD). First,
the fault characteristics from the enormous quantity of time-frequency data were collected and put into a fault classification artificial
neural network.
Jing Zhao et al. [4]Under various modification projects, the crankshaft system undergoes modal analysis and dynamic response
computation. According to the findings, the first crankshaft resonates because the frequency ratio r between its sevenfold spinning speed
and the natural frequency of the first order torsional vibration is 1.016. The resonance is abolished and the frequency ratio rises to 1.064
thanks to the increased spinning inertia mass on the redesigned crankshaft. The original crankshaft's first crank pin has a far bigger
rotational vibration displacement than the sixth, which is the main factor in crank bearing scuffing. The original crankshaft's inertia-mass
causes resonance-induced extra stress, which is the main factor contributing to crank cracking in cases of fatigue failure.
B.Y.Yu et al. [5]In this research, a spatial finite element model based on a 3-node Timoshenko beam was suggested to streamline the
analysis of the three-dimensional vibrations of the reciprocating compressor crankshaft system under operating circumstances. The
primary journal bearings were idealised by a series of linear springs and dash-pots, the flywheel and motor were idealised by a set of
masses and moments of inertia, and the crankshaft was idealised by a set of jointed structures made up of basic round rods and beam
blocks. This technique was used to create a FEM model of the reciprocating compressor crankshaft system for the 6M51. Next, the
ANSYS programme estimated the forced and modal vibration.

N. Levecque et al. [6]The goal of the study is to create a trustworthy finite element model that accounts for the dynamic behaviour of the
three subsets in order to balance the compressor. The crankcase and the housing are thought to be stiff whereas the rotor-crankshaft
combination is viewed as a flexible body. The experimental modal analysis at rest is used to update the rotor-crankshaft model. The fluid
film bearings' properties depend on the speed of rotation. Using Fourier transformation, the forces of the slider-crank mechanism and of
the pressure are enlarged. The goal plane placed on the three primary subsets is investigated using the influence coefficient method to
examine various balancing solutions.

Xueying Li et al. [7]The latest threat to the safety and affordability of hydrogen is the fracture of the piston rod, which causes catastrophic
accidents in reciprocating hydrogen compressors and necessitates expensive and time-consuming maintenance. The most fracture-prone
area is typically found at the crosshead or piston's connecting thread. This is mostly because of thread loosening, which results in
inadequate preload, fatigue, and fracture. Here, a brand-new quantitative diagnosis technique for hydrogen reciprocating compressor
piston rod thread loosening was suggested. To begin with, a single-throw reciprocating compressor finite element model was created to
examine the dynamic behaviour of the load distribution at the crosshead and piston rod connecting threads as well as the operating
posture.

Bernhard Fritz et al. [8]For reciprocating piston compressors, a brand-new complete cylinder lubrication model is offered. Without
ignoring any major factors that influence oil consumption, the emphasis is on determining the oil transport throughout the piston
assembly to produce compressor-specific, optimal lubrication strategies. The oil film, pressurised gas, piston- and rider rings, piston
motion, bending of the piston rod, and crosshead motion are all taken into consideration by the model. The dynamical behaviour of the
entire drive, including the secondary piston motions, is covered by the model that is currently being used. To investigate the tribological
conditions between rings and cylinder walls and to weigh the effects of starved lubrication, the starving number St is introduced.

Xueying Li et al. [9]1Based on the important feature points on the piston rod load curve that indicate the compressor valves' opening and
shutting actions, a method for reconstructing the p-V diagram was put forth. By contrasting the p-V diagrams generated via strain-based
derivation with direct pressure measurement, the algorithm's validity was established. The defect diagnosis of the reciprocating
compressors also made use of the rebuilt p-V diagrams. The findings show that this technique can be used as a powerful tool for the
nondestructive condition monitoring and fault diagnosis of reciprocating compressors. It can be used to easily monitor operating
conditions and determine whether and where faults like leakage and fluttering of the valves occur.

Isacco Stiaccini et al. [10]Performing a fluid-dynamic study of the entire compressor-pipelines system is the goal of this effort. A hybrid
time-frequency domain method is used for this. A 0D time-domain model is used to simulate the thermodynamic cycle of a reciprocating
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compressor, while a transfer matrix technique in the frequency domain is used to represent pressure wave propagation in pipes. By
alternately employing the FFT and the Inverse FFT, this study enables one to account for the reciprocal interaction between the
compressor and its pipelines. By contrasting the outcomes of a test case simulation carried out using both the hybrid technique and a
commercial 1D code, the methodology was evaluated.

VikasSharma et al. [11]This study examines the effectiveness of empirical mode decomposition (EMD) and recently created variational
mode decomposition (VMD) signal decomposition approaches to identify valve leakage in an RC. These non-stationary signal processing
techniques are frequently used for mechanical system status monitoring. The current work recorded, analysed, and compared the vibration
signals of RC at various leakage levels with a fixed speed variation. The vibration signals were broken down by EMD and VMD,
respectively, to identify the fault features displaying leakage. After decomposition, decomposed signals were analysed using FFT, as well
as RMS and kurtosis. The reactions of kurtosis were also improved by VMD, and the distinctive frequencies were clearly demonstrated
by it.

I11. CONCLUSIONS
The conclusion of the survey paper is to mainly focus on the effect of thermal effect inside the cylinder when the compressorin an
operating condition. The objective of these review is to deep study on the whole process of reciprocating compressorwhether it ispressure
effect on piston, connecting rod, distance piece, etc. The effective study on compressor valves is alsoimportant; to select the
compressorvalvewe have to know about operating pressure according to that we select rating andthenflange.
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