
Accepted Manuscript

Thermo-elasto bulk-flow model for labyrinth seals in steam turbines

Filippo Cangioli, Steven Chatterton, Paolo Pennacchi, Leonardo Nettis, Lorenzo
Ciuchicchi

PII: S0301-679X(17)30531-5

DOI: 10.1016/j.triboint.2017.11.016

Reference: JTRI 4956

To appear in: Tribology International

Received Date: 27 July 2017

Revised Date: 8 November 2017

Accepted Date: 9 November 2017

Please cite this article as: Cangioli F, Chatterton S, Pennacchi P, Nettis L, Ciuchicchi L, Thermo-elasto
bulk-flow model for labyrinth seals in steam turbines, Tribology International (2017), doi: 10.1016/
j.triboint.2017.11.016.

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to
our customers we are providing this early version of the manuscript. The manuscript will undergo
copyediting, typesetting, and review of the resulting proof before it is published in its final form. Please
note that during the production process errors may be discovered which could affect the content, and all
legal disclaimers that apply to the journal pertain.

https://doi.org/10.1016/j.triboint.2017.11.016


M
ANUSCRIP

T

 

ACCEPTE
D

ACCEPTED MANUSCRIPT
Tribology International 

1 

 

Thermo-elasto bulk-flow model for labyrinth 

seals in steam turbines 

 

Authors: Filippo Cangioli
(1)

, Steven Chatterton
(1)

, Paolo Pennacchi
(1)

, Leonardo Nettis
(2)

, 

Lorenzo Ciuchicchi
(3)

. 

 
(1)

 Politecnico di Milano 

Via Giuseppe La Masa 1, Milan, Italy 

 
(2)

 Baker Hughes, a GE company 

Via Felice Matteucci 2, Florence, Italy 

 
(3)

 Baker Hughes, a GE company 

480 Allée Gustave Eiffel, Le Creusot, France 

 

ABSTRACT 

Over the last few decades, the increasing demand on efficiency and performance for steam 

turbines has resulted in OEMs operating machines near critical conditions of their structural and 

thermal capabilities. 

In this paper, a new thermo-elasto bulk-flow model for labyrinth seals has been introduced. The 

model includes the bulk-flow model for estimating the dynamic coefficients, heat transfer model 

for evaluating the temperature distribution in the rotating and stationary parts and structural-

mechanics model for calculating the radial growth. 

By considering a staggered labyrinth seal installed in the balancing drum of a steam turbine, 

different operating conditions, such as the boundary pressure, rotational speed and inlet pre-

swirl ratio, as well as the stability of the seal are investigated in this study.  
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