Accepted Manuscript

Title: Hybrid heat pipe screw dryer: A novel, continuous and
highly energy-efficient drying technology

Authors: Ahmad Mustaffar, Anh Phan, Kamelia Boodhoo

PII: S0255-2701(18)30016-3

DOI: https://doi.org/10.1016/j.cep.2018.04.035
Reference: CEP 7277

To appear in: Chemical Engineering and Processing
Received date: 5-1-2018

Revised date: 20-4-2018

Accepted date: 29-4-2018

Please cite this article as: Mustaffar A, Phan A, Boodhoo K, Hybrid heat
pipe screw dryer: A novel, continuous and highly energy-efficient drying

technology, Chemical Engineering and Processing - Process Intensification (2010),
https://doi.org/10.1016/j.cep.2018.04.035

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.cep.2018.04.035
https://doi.org/10.1016/j.cep.2018.04.035

Hybrid heat pipe screw dryer: a novel, continuous and highly energy-efficient drying technology

Ahmad Mustaffar®, Anh Phan, Kamelia Boodhoo

Process Intensification Group, School of Engineering, Merz Court, Newcastle University, NE1 7RU

Newcastle upon Tyne, United Kingdom

*Corresponding author. Email: ahmad.mustaffar@newcastle.ac.uk

Highlights

A hybrid technology of material conveyance and drying, termed as Heat Pipe Screw Dryer.
e The heat pipe was characterised to provide the best thermal performance.

e Highest moisture reduction of 46% obtained at 200°C and 260s residence time.

e Energy efficiency was 2.04 kg/kWh, higher than most conventional dryers.

e Overall heat transfer coefficients were ~35% higher than a competing steam-SCD.

Abstract

We report on a novel type of screw conveyor dryer (SCD) with passive heating by an annular heat pipe,
‘Heat Pipe Screw Dryer’ (HPSD). It was firstly optimised, with its best performance corresponding to
the lowest thermal resistances of 0.08-0.18 °C/W achieved at 11% filling ratio and in horizontal

orientation. It was applied in the drying of a ceramic raw material slurry (initial moisture 33 wt. %).
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