
Author’s Accepted Manuscript

Predicting the annual escalator energy consumption
based on short-term measurements

Semen Uimonen, Toni Tukia, Marja-Liisa
Siikonen, Matti Lehtonen

PII: S2352-7102(17)30323-6
DOI: http://dx.doi.org/10.1016/j.jobe.2017.09.001
Reference: JOBE321

To appear in: Journal of Building Engineering

Received date: 9 June 2017
Revised date: 5 September 2017
Accepted date: 5 September 2017

Cite this article as: Semen Uimonen, Toni Tukia, Marja-Liisa Siikonen and Matti
Lehtonen, Predicting the annual escalator energy consumption based on short-
term measurements, Journal of Building Engineering,
http://dx.doi.org/10.1016/j.jobe.2017.09.001

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 galley proof before it is published in its final citable 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.

www.elsevier.com/locate/jobe

http://www.elsevier.com/locate/jobe
http://dx.doi.org/10.1016/j.jobe.2017.09.001
http://dx.doi.org/10.1016/j.jobe.2017.09.001


Predicting the annual escalator energy 
consumption based on short-term 
measurements 
Semen Uimonena*, Toni Tukiaa, Marja-Liisa Siikonenb, Matti Lehtonena 

aDepartment of Electrical Engineering and Automation, Aalto University School of Electrical Engineering, 

Espoo, FINLAND. Address: Aalto University School of Electrical Engineering, P.O. Box 15500, 00076 Aalto, 

FINLAND. 

bKONE Corporation, FINLAND. Address: KONE Oyj, Keilasatama 3, P.O. Box 7, Espoo 02150, FINLAND.  

 

semen.uimonen@aalto.fi 

toni.tukia@aalto.fi 

matti.lehtonen@aalto.fi 

marja-liisa.siikonen@kone.com 

*Corresponding author: Semen Uimonen,  

Keywords 

Escalators, Energy consumption, Intermittent-operating escalators, Energy measurements, 

Passenger traffic; 

Abstract 
 
This article presents a novel approach for the annual energy consumption estimation in 
escalator technology. The method is based on short-term energy measurements of several day 
types within a week. It is best suitable for appliances where the passenger flow is weekly 
recurring. This article explores the implication of the method with seasonal changes, as well as 
stresses the impact of various day types and holidays on annual energy consumption 
estimation. The performance of the proposed method was compared with the existing 
approaches of energy consumption estimation in the standard ISO 25745-3 and annual energy 
measurement results. The approach is favorable among other existing approaches because it 
does not require additional passenger measurements, while providing more accurate results. 
 

 
1. Introduction 

 
An escalator is one of the best ways to transport a large mass of people from one floor to other 
levels of a building. The escalator is a very popular means of vertical transportation, especially 
in commercial and transportation buildings. In department stores, the escalator serves as a 
center of attraction, and the most desirable places are located in line or near the escalators. 
Often, the escalator increases the revenue of a commercial building by exposing and 
connecting the floors to customers more efficiently. Escalators are also found in various 
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