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Abstract: The rotor profile is one of the key factors fomiraving the performance of the Roots vacuum pump. A
novel elliptical rotor profile consisting of theliptical arc and its conjugate curve is proposethis paper. The
mathematical model of the elliptical rotor profile established, and profile equations without inogr
undercutting and carryover are derived. The edlgtrotor profile is tested using six Roots rotongjuding five
new elliptical rotors and one conventional circutac rotor. Additionally, to assess the performantehe
elliptical rotor profile, three-dimensional numeisimulations of the above six Roots rotors amedoated; and
then the working process of the Roots vacuum puwsmgnalyzed. The results indicate that all the nesighs
produce higher flow rate than the traditional ciacuotor under the same conditions. As the etigdtexial ratio
decreases, the area efficiency of the ellipticedrncreases.
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1 Introduction

Roots vacuum pumps are positive displacement rqiamgps and are widely used in food, chemical, and
pharmaceutical industries. The advantages inclungls components, compact size, high flow rate,yeas
assembly, and low-cost maintenance. The performahtige Roots vacuum pump is directly influencedtiy
rotor profile. Accordingly, most important reseafokus is on the rotor profile.

Yang et al. [1] proposed a method, called the diewigunction method, which is to use reshape thgirtal
pitch pairs so that the desired profiles of gemelgtairs can be obtained. This method is applicablany
pitch-curve pairs including circular or noncircukamnd identical or non-identical curves. Yang ef2|l.derived a
general specific flow rate formula for lobe pumpstérms of the pitch and deviation functions obhd, and
designed a few classes of new lobe pumps with leirgpitch curves. Tong et al. [3] presented a ceatepl
synthesis procedure for lobe pumps with required ftate function, and gave new lobe profiles bazegdome
typical flow rate functions. Liu et al. [4] presedta method for the design of new rotor profilashigh-sealing
lobe pump by designing chamber profile conformingprs. This method allows a designer to selectrdelsi
rotor length and conformity angle. Hsieh and HWER 6] proposed a new method to design the Rodts that
was the trochoidal curve with variable trochoidaatised the fifth-order polynomial and cubic splfianctions to
generate smoothly trochoid ratio functions, andstgenerated a regular addendum curve for the Rotis
Hsieh et al. [7] studied an extended cycloid cumith variable trochoid ratio in rotor design. Vaia trochoid
ratio designs based on third-, fifth-, and sevesrder polynomials and sinusoids were used to rthistthe
effectiveness of the new method. Wang et al. [8ivéd the design constraints for the tooth prafifehe five-arc
Roots vacuum pump. The addendum portion of the-dieetooth profile comprises five smoothly conndcte
circular arcs, while the dedendum portion considtsonjugate curves of the addendum portion ofrrtteging
rotor. Litvin et al. [9] derived equations of traitl and its equidistant curve, and obtained thevature of
trochoid and conditions of non-undercutting forctioid. They designed the screw Roots rotors by yappl
trochoids. Mimmi et al. [10] made a comparison lesw internal involute gear pumps and internal purapd
obtained the flow rate and its impulse based oard& parameters for both pumps.



Download English Version:

https://daneshyari.com/en/article/8044264

Download Persian Version:

https://daneshyari.com/article/8044264

Daneshyari.com


https://daneshyari.com/en/article/8044264
https://daneshyari.com/article/8044264
https://daneshyari.com/

