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Acoustic Behaviour of a Corona Loudspeaker with High Electric Modulations Kaëlig Castor, Philippe Béquin Laboratoire d’Acoustique, UMR-CNRS 6613, Université du Maine, Avenue Olivier Messiaen, 72085 Le Mans cedex 09, France. This paper presents the acoustic behaviour of a negative point–to–plane corona loudspeaker. The electrode gap is divided into an “ionisation” region and a “drift” region. In each region, interactions between charged and neutral particles lead to a perturbation of surrounding air and so generate an acoustic field. An acoustic modeling and an experimental set-up measuring acoustic frequency responses with high electric modulations have been developed. Good agreement is obtained between predicted and measured pressures ; and a nonlinear acoustic behaviour have been also observed.
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Inside a corona loudspeaker, air is ionised by applying a high voltage between electrodes having different curvature radii (a needle facing a plane in our case). The complex phenomena due to collisions between particles inside the electrode gap are called discharges in the gas, or when a glow appears, corona discharges. Modulating the electric field, an acoustic wave results from the interactions of charged and neutral particles of the ionised gas. The main objective of this paper is to describe the acoustic behaviour of the ionised gas with high electric modulations.
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FIGURE 1. Current–voltage curve and schematic representation of the point-to-plane loudspeaker.







alent circuit with three parameters (ri and Cu 0 25pF, see fig. 1, [1, 2]).
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ELECTRIC BEHAVIOUR



LINEAR ACOUSTIC BEHAVIOUR



A corona discharge occurs at a certain voltage (Vs 2kV ) between electrodes. Because of the geometric effect and the local presence of charged particles, the electric field in the gap is strongly non-uniform. The ionised gas does not follow Ohm’s law and displays a nonlinear current–voltage curve (fig. 1). Although the negative corona discharges are rather complex phenomena, the quadratic empirical relationship between the current and the voltage, often used for small gap distances (d 1cm), is



The interaction mechanisms between charged and neutral particles involves both collisional-momentum and thermic energy exchange effects which are introduced in the acoustic equations by two source terms : a force source and a heat source. From the classical linear equations in acoustics, two Helmholtz’s equations respectively associated with each type of source are deduced [1] :
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where κ is a constant which depends on the geometric configuration and gas parameters [3]. Considering a timeaveraged repartition of the electric field in the gap, two regions are distinguished : the "ionisation region", located at the tip of the point, where the electric field amplitude is high, and the "drift region", between the ionisation region and the plane electrode, characterised by a weaker and almost uniform value of the electric field. The dynamic behaviour of the ionised gas is modeled by an electric equiv-
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specific-heat ratio, the adiabatic sound speed, the pulsation, and the observation distance. The acoustic pressures p f and ph are respectively associated with the average volumic force f applied by the charged particles on the neutral particles, and with the thermic power h dissipated per unity of volume. Considering the ponctual geometry of



the heat source and the cylindrical geometry of the force source, acoustic pressures are obtained by calculating the integral solution of eq. 2 and eq. 3 with the free space j  cω
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where µi is the negative ions mobility, β Ie Ii is the ratio of the electronic and ionic components of the current, and θ is the observation angle from the point axis ; and



    j  V4π V  cω γ c 1 e r i  ω  (6) where  V  V  is the voltage applied to the ionisation region. The acoustic pressure response measurements are i
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Althougth a current drive with a very low distorsion rate is used for the electric modulation, the acoustic pressure has high harmonic components (see fig. 3). The total harmonic distorsion is estimated to be arround 10%. The 50
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in agreement with the theoretical predictions (see fig. 2). The total acoustic pressure ph p f displays a 6dB/oct. slope interrupted at high frequencies by the influence of the capacity Cu . High electric modulations allow to study the acoustic behaviour of the transducer at low frequencies (in the order of few hundred hertz) since the acoustic pressure is higher than the back noise level induced by the global gas flow. In that frequency domain, the slight discrepancy between predicted and measured results is reduced by modeling the source force with a truncated conical volume (owing to the complicated form of the expression, the formula is not reproduced here).
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NONLINEAR ACOUSTIC BEHAVIOUR
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e 0     Green function G r r0 ω 4π  r r 0  . With low frequencies and far field conditions, the acoustic pressures are written :











With high electric modulations up to i 20µARMS with I 60µA (modulation ratio of 33%), theoretical and experimental results are in agreement. However, the total current (DC+AC) is limited by the current values corresponding to the onset and the disruptive (when electric sparks occur) voltages. This precaution avoids parasite noise production.
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FIGURE 3. Sound pressure level of the harmonics (I  60µA, i  20µARMS , d  5mm, r  30cm).



corona loudspeaker presents a nonlinear behaviour which cannot be avoided by using a current drive although it is more adequate than the voltage drive which would exhibit the intrinsically quadratic behaviour on the fondamental frequency component of the pressure (see fig. 1). The acoustic modeling have to be completed by taking into account the nonlinear contributions which are mainly due to the heat source.
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FIGURE 2. Frequency responses of the point-to-plane loudspeaker. (I  60µA, d  6mm, r  30cm). Theoretical predictions : force source with a cylindrical volume (eq. 4) (- - -), and with a truncated conical volume (....).



1. Ph. B ÉQUIN & al. Modeling of Negative Point–to–Plane Corona Loudspeaker. J. Eur. Phys.: Appl. Phys., 2001, accepted. 2. M. M. K EKEZ & al. J. Phys. D: Appl. Phys., 15:1963–1973, 1982. 3. G. F. L EAL F ERREIRA & al. J. Appl. Phys., 59(9):3045– 3049, 1986.



























des documents recommandant













Adaptive Linearization of A Loudspeaker - Martin Snelgrove 

L.-'f., = z-s. (1) where z-s indicates a delay of 8 samples and 8 usually must be nonzero so that the ... x. Then, the compliance of the suspension system can be obtained. -0.04XsX3 - .... sachusetts: Artech House, Inc., 1988. Electrical circuit.










 








Multipoint optimization of a loudspeaker impulse response 

cone displacement and voice-coil excursion [2]: the force factor Bl, the electrical self- ... nonlinearities in electrodynamic loudspeakers," Journal of the Audio.










 








qualitative behaviour of a phytoplankton growth 

oceanic phytoplankton during primary production is a key ..... this method. Ï�m and KS are identified in batch ... environment on continuous cultures of phyto-.










 








GAMMA KNIFE RADIOSURGERY OF ACOUSTIC NEURINOMAS A 

Pneumoencephalography in 1968 revealed that she, too, had the disease with bilateral acoustic neurino- mas with some bilateral sensorineural hearing loss.










 








Sex-specific foraging behaviour in a seabird with reversed ... - CiteSeerX 

Our main study plot included about 50 nests built on trees at 1 to 6 meters ..... Worton BJ (1995) Using Monte Carlo simulation to evaluate kernel-based home ...










 








Reduction of Low Frequency Loudspeaker 

May 9, 1997 - APPENDIX B: ASSEMBLY PROGRAM ...... While the ultimate goal of this project is to be ..... a linear relationship between the two is required.










 








Gyroscopic behaviour of propell 

rotational inertia, means that this axis does not want to change its orientation. If a .... account the shape of the body: then the product of the radius of gyration ...










 








Reduction of Low Frequency Loudspeaker 

May 9, 1997 - An adaptive digital filtering system is developed for low-frequency audio ..... routing of the magnetic field, even the most modern and expensive ... ed systems, where the driver, amplifier, enclosure, and feedback ... actively reduce l










 








Gyroscopic behaviour of propell 

happens is that when the blade is vertical, the blade wants to tilt forward out of the plane of rotation. The reaction to the push takes place ninety degrees later in ...










 








Sex-specific foraging behaviour in a seabird with reversed ... - CiteSeerX 

on sex specific differences in foraging behaviour remain scarce. We compare .... is now possible to study this question on free-ranging animals in the open sea.










 








Comparison of numerical seismic modeling results with acoustic water 

Figure 1 Left: Marseille model with its fault, anticlines and truncated pyramid. ... scheme that lends itself very well to numerical simulations on parallel computers.










 








Anse-Castor 

Lac du. Chevreuil. McDonald. Lac-Huard. Étang-Chicoine. Rivière-à-l'Huile. Anse-Castor. Lac-Chevreuil. Lac-Chevreuil Sud. Anse-Castor. AC-2. AC-8. AC-7.










 








qualitative behaviour of a phytoplankton growth model in a 

The measure- ments of residual substrate is performed by an automaton related to an autoanalyser Technicon. The cell density is acquired with an automated.










 








Outdoor Loudspeaker 

M10 threaded bolt without additional accessories. Mounting ... Powerful with high efficiency ... A three-way ceramic terminal block with screw connections.










 








Multipoint optimization of a loudspeaker impulse response - Chalmers 

study, the system analysis theory, loudspeaker characterization, and inverse digital filtering including the ... From a mathematical point of view, it's to feed the input with a Dirac delta function (or a Kronecker delta ..... music signal). A small 










 








Loudspeaker linearization 

May 31, 2004 - The system is modelled with a non-linear Volterra model. ..... The EVM board contains both the DSP, external memory (128 MB), AD/DA ...... [16] J. G. Proakis and D. G. Manolakis, Digital Signal Processing. ... [19] L. Sun, â€œVoip mean










 








Multipoint optimization of a loudspeaker impulse response - Chalmers 

Our specific loudspeaker. 7. 2.2.3. Linear impulse response measurement. 8. 2.3 .... We present in this chapter the theories behind system analysis and what .... Dynamic loudspeakers convert audio coming from an electrical signal to a mechanical ....










 








Inverse filtering of a loudspeaker and room acoustics using time 

... to 129.16.87.99. Redistribution subject to ASA license or copyright; see ...... ing, edited by D. E. Rumelhart and J. L. McCelland (M.I.T., Cam- bridge, MA, 1986) ...










 








Evaluation of the acoustic and aerodynamic constraints of a 

particular care to optimise its response time, linearity and ... an aim of solving the problem of the response time of the .... Medical Research, Flight 11, pp. 113- ...










 








Traits: Composable Units of Behaviour* 

glue code that connects the traits together and accesses the necessary state. We ... each class have a unique place in the class hierarchy, whereas units of reuse should be applicable at arbitrary ..... Here, we discuss the most important .... To add










 








Traits: Composable Units of Behaviour* 

{schaerli, ducasse, oscar}@iam.unibe.ch, [email protected]. Published ... Furthermore, the role of classes as instance generators requires that ..... The notation.










 








pÃ¨re castor - Casterman 

Nov 22, 2017 - 180 picture cards ... The box can be used as a stand to link two cards. from. 3 years ...... sont dessinÃ©s Ã  angle vif et vus sous plusieurs facettes.










 








LINEARIZATION OF LOUDSPEAKER SYSTEMS USING MINT 

by using the MINT so that exact linear inverse filtering can be realized. The linearization ... The second-order nonlinear transfer function of the whole system is ..... approximation to the quadratic volterra filter and its application in real-time.










 








Cyclic behaviour of a 6061 aluminium alloy - Michel Perez 

heat treatments are performed, leading to various precipitation states. This paper ... In addition to the classical isotropic effect of solid solution, precipitates and dislocation forests, the .... ppt maximum number of dislocations stored around pr










 














×
Report Acoustic Behaviour of a Corona Loudspeaker with ... - KaÃ«lig CASTOR





Your name




Email




Reason
-Select Reason-
Pornographic
Defamatory
Illegal/Unlawful
Spam
Other Terms Of Service Violation
File a copyright complaint





Description















Close
Save changes















×
Signe






Email




Mot de passe







 Se souvenir de moi

Vous avez oublié votre mot de passe?




Signe




 Connexion avec Facebook












 

Information

	A propos de nous
	Règles de confidentialité
	TERMES ET CONDITIONS
	AIDE
	DROIT D'AUTEUR
	CONTACT
	Cookie Policy





Droit d'auteur © 2024 P.PDFHALL.COM. Tous droits réservés.








MON COMPTE



	
Ajouter le document

	
de gestion des documents

	
Ajouter le document

	
Signe









BULLETIN



















Follow us

	

Facebook


	

Twitter



















Our partners will collect data and use cookies for ad personalization and measurement. Learn how we and our ad partner Google, collect and use data. Agree & Close



