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Abstract 

Under the concept of "Industry 4.0", production processes will be pushed to be increasingly interconnected, 
information based on a real time basis and, necessarily, much more efficient. In this context, capacity optimization 
goes beyond the traditional aim of capacity maximization, contributing also for organization’s profitability and value. 
Indeed, lean management and continuous improvement approaches suggest capacity optimization instead of 
maximization. The study of capacity optimization and costing models is an important research topic that deserves 
contributions from both the practical and theoretical perspectives. This paper presents and discusses a mathematical 
model for capacity management based on different costing models (ABC and TDABC). A generic model has been 
developed and it was used to analyze idle capacity and to design strategies towards the maximization of organization’s 
value. The trade-off capacity maximization vs operational efficiency is highlighted and it is shown that capacity 
optimization might hide operational inefficiency.  
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1. Introduction 

The cost of idle capacity is a fundamental information for companies and their management of extreme importance 
in modern production systems. In general, it is defined as unused capacity or production potential and can be measured 
in several ways: tons of production, available hours of manufacturing, etc. The management of the idle capacity 
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Abstract 

The paper proposes a method of profiling the disk tool generating the helical groove of the female rotor of the compressor, on the 
basis of a complementary theorem of enveloping surfaces, e.g. theorem "Substitution Circles Family", whose principles are 
developed in analytical way. On the basis of this theorem is proposed a method developed in the graphical environment Auto-
CAD, in purpose to design the disk tool for profiling the female rotor and also to determinate the front view profile of this rotor, 
screw compressor component. Has been also detailed a numerical example for a known built compressor. 
© 2018 The Authors. Published by Elsevier B.V. 
Peer-review under responsibility of the scientific committee of the 11th International Conference Interdisciplinarity in 
Engineering. 
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1. Introduction 

Helical female rotor, screw compressors component, with elliptical front profile represents an embodiment of 
compressors circular profile. 

Front profiles of helical rotors are profiles associated with circular centrodes in rolling motion and each other 
enveloping in this process. 

By analytical setting one of the two profiles, usually the male rotor, is determined the front profile of female 
rotor, under guidance of the theorem I Olivier, or theorem Gohman [1],[2]. The theorem Willis [1] can also be used 
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in solving this problem. Knowing the analytical or numerical form of the male rotor front profile, will lead to 
generation the helical surface, cylindrical  and constant pitch, of this rotor; the  disk tool will be profiled on the basis 
of the theorem I Olivier [1], starting from this surface. 

The both complementary theorems of enveloping surfaces, as "The Minimum Distance Method" [3], [4] and 
"Substitution Circles Family Method" [4], can also be used. 

Applications based on these methods can be developed, using the graphical environments such as AutoCAD [4], 
or Catia [5],[6]. 

The front view profile of male rotor is designed according to Fig.1. 
The reference systems will be as follows: 

X1Y1Z1i- mobile system jointed with the centrode C1, which belongs to the front view of the male rotor; 
X2Y2Z2 -mobile system jointed with the centrode  C2, which belongs  to the front view of the female rotor; 
x1y1z1 - the global system, z1 axis is overlapped with the male rotor axis; 
x2y2z2 – global system, z2 axis is overlapped with the female rotor axis. 

 

Fig. 1. Front view of profiles of rotors, compressor components, of elliptic shape. 

C1 and C2, are the two centrodes associated with the front profiles of the two rotors. 
The relative movement of the system X1Y1 Z1, related to system X2Y2 Z2 is described by coordinates 

transformation: 
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where A12 is the distance between the rotation axis of  the two centrodes, 

12 1 2A r r= +   (2)  

Front view profile of male rotor is made up of assemblies of arcs, as follows: 
The arc N1�1�1������	is an arc of elliptical shape, with semi-axis a and b (a small semi-axis) defined by the equation as 
follows: 
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