
Accepted Manuscript

Thermal performance evaluation of production technologies for non-centrifuged 
sugar for improvement in energy utilization

Rodríguez Jader, Velásquez Fabián, Espitia John, Escobar Sebastián, Mendieta 
Oscar

PII: S0360-5442(18)30536-X

DOI: 10.1016/j.energy.2018.03.127

Reference: EGY 12585

To appear in: Energy

Received Date: 04 October 2017

Revised Date: 12 March 2018

Accepted Date: 23 March 2018

Please cite this article as: Rodríguez Jader, Velásquez Fabián, Espitia John, Escobar Sebastián, 
Mendieta Oscar, Thermal performance evaluation of production technologies for non-centrifuged 
sugar for improvement in energy utilization,  (2018), doi: 10.1016/j.energy.2018.03.127Energy

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.



ACCEPTED MANUSCRIPT

1 Thermal performance evaluation of production technologies for non-centrifuged sugar for 
2 improvement in energy utilization
3
4 Rodríguez Jader, Velásquez Fabián, Espitia John, Escobar Sebastián, Mendieta Oscar
5
6 Corporación Colombiana de Investigación Agropecuaria - Corpoica. Centro de Investigación 
7 Tibaitatá – Kilómetro 14 vía Mosquera Bogotá, Mosquera, Colombia. 
8
9 jrodriguezc@corpoica.org.co

10 favelasquez@corpoica.org.co
11 jjespitia@corpoica.org.co
12 sescobar@corpoica.org.co
13 omendieta@corpoica.org.co
14
15 CORRESPONDING AUTHOR: Jader Rodríguez Cortina, 
16 Corporación Colombiana de Investigación Agropecuaria - Corpoica. 
17 Centro de Investigación Tibaitatá – Kilómetro 14 vía Mosquera Bogotá, Colombia. 
18 tel +57 1 4227300, e-mail: jrodriguezc@corpoica.org.co
19
20 Abstract
21
22 Non-centrifuged sugar (NCS) is produced through the evaporation of water from sugarcane juice, 
23 using the thermal energy released from the combustion of sugarcane bagasse. The energy efficiency 
24 of the process varies significantly according to the technology implemented in evaporation and 
25 combustion operations. Therefore, energy optimization usage becomes essential for the 
26 improvement of the equipment, as well as the appropriate development of the manufacturing 
27 process. The aim of this study was to evaluate seven groups of technologies related to bagasse 
28 combustion and heat exchange systems, used in the production of NCS. The evaluation was 
29 performed based on five parameters: overall thermal efficiency (η), energy consumption (MJ)/NCS 
30 (kg), O2, CO2 and CO emission indices at the exit of the process, flue gases/NCS (kg/kg), and air-
31 fuel ratio (AFR). Each group of technologies evaluated had a significant effect on the parameters 
32 considered. However, the best results were shown by the technologies where steam was used in 
33 closed systems, obtaining an overall thermal efficiency of 63.63 ± 5.17 %, with a significant 
34 decrease in fuel consumption and lower gas emissions.
35
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Nomenclature
Latin characters
A Flat bottom pan with fins
AFR Air-fuel ratio
B Boiler
SC Sugar cane 
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