Accepted Manuscript

APPLIED
THERMAL
ENGINEERING

Title: Experimental evaluation of a diesel-biogas dual fuel engine operated on
micro-trigeneration system for power, drying and cooling

Author: Karen Cacua, Luis Olmos-Villalba, Bernardo Herrera, Anderson
Gallego

PII: $1359-4311(16)30210-1
DOl: http://dx.doi.org/doi: 10.1016/j.applthermaleng.2016.02.067
Reference: ATE 7796

To appear in: Applied Thermal Engineering

Received date:  18-11-2015
Accepted date:  14-2-2016

Please cite this article as: Karen Cacua, Luis Olmos-Villalba, Bernardo Herrera, Anderson
Gallego, Experimental evaluation of a diesel-biogas dual fuel engine operated on micro-
trigeneration system for power, drying and cooling, Applied Thermal Engineering (2016),
http://dx.doi.org/doi: 10.1016/j.applthermaleng.2016.02.067.

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.



21

22

23

24

25

26

27

28

29

30
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Highlights:

A micro-trigeneration system based in a diesel-biogas dual fuel engine was obtained
Heat from engine exhaust gases was used for drying and refrigeration applications
Energy efficiency of the microtrigeneration system in dual mode was 40%

Peppermint was dried in the microtrigeneration system

Abstract

A micro-trigeneration system based on a diesel-biogas dual fuel engine was evaluated
experimentally. In this system, waste heat from the engine exhaust was used for heating air
using a heat pipe exchanger and for driving an absorption unit freezer. The air heated was
used in a convective trays dryer designed to dry peppermint. The global energy efficiency of
this system at the engine full load was 40% and 31% in diesel and dual mode, respectively,
while the same efficiencies of the engine at the original single generation were 23% and 18%,
respectively. On the other hand, a maximum diesel substitution level of 50% was achieved in
dual mode.
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