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Regular Sessions

(A) Material Science & Engineering

(B) Communication Science & Engineering

(C) Computer Science & Information Technology

(D) Computational Science & Engineering

(E) Electrical & Electronic Engineering

(F) Mechanical & Automation Engineering,
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(G) Green Technology & Architecture Engineering

(H) Innovation Design & Creative Design

(D) Industrial Design & Design Theory

(J) Cultural & Creative Research

(K) Applied Mathematics

(L) Management Science

(M) Others

Invited Sessions

(IV1) Modeling and Simulation of Mechanical System

(IV2) Automation and Intelligent Systems

(IV3) Communication Network & Information Technology

(IV4) Special Session on Intelligent Applications in Industrial and Computation
(IV5) Intelligent Communication Networks and Applied Systems

(IV6) Green and High Performance System Technology

(IV7) Special topic on Advanced Dynamics and Vibration technology for Engineering
application

(IV8) Soft Computing and its Applications

(IV9) Novel Materials and Mechanics Application

(IV10) Intelligent algorithms, systems and applications

(IV11) Intelligent Control and Implementation

(IV13) Service Design Essentials and Practices
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Measurements for tray fermented biological agents of fungus in
temperature-humidity controlled ambient

Rong-Yuan Jou & Jing-Jhong Cao

Department of Mechanical Design Enginesring, National Fermosa University, 632 Yunlin/Huwei Taiwan

ABSTRACT: Microorgamisms cultivation through solid-state fermentation (S5F) 15 a process for solid sub-
strates im the absence or near absence of free water in the medium. Cuantitative description of the influence of
temperature and moisture on microbial growth and drying operations are essential for modeling and optimiza-
tion of solid-state fermentation. Furthermore, drymg of hiclogical materials is subjected to charactenstics of
low drying temperature and long drying time. This study aims to measure the growth and drying conditions of
biclogcal agents of Trichoderma fimpus mside a temperature-lmmmdity precisely controlled chamber. Mois-
ture variations after fermentation and after drying in different substrate layers by MHE-800 and by MHE-120

thermohygrostat apparatus, respectively, are measured. And vanation history of medsture ratio dunng different
thcknmmmhmm}mghyhﬂﬁﬂﬂﬂmdbj'h!}ﬂ(lm tespectively, is imvestigated. For the
fermentation experiments, the ambient conditions are at 28 C md?ﬂRH?’mderthnmconhﬂml}r
fermentation with no ons. For drying expeniments, processing conditions at ambient tempera-

Iuxing operati
ture 40 T and relative humidity 20RH%: are conducted, and mixing operations are done for every hour until
substrate’s moisture content reached the set pomt of 10% level. Expenimental results by MHE-800 and MHE-

120 systems are compared to explore the influences of designed system performances upon processing results.

1 GENERAL INSTRUCTIONS
Solid-state fermentation (S5F) is the process of cul-
tivating microorganisms on solid subsirates i the
absence or near absence of free water. This process
mvolves complex physical and chemical reactions.
Fermentation and drying are the two of the most mm-
portant processes of the solid-state fermentation of
microorganisms. After microbial fermentation and
growth, the substrate is dried in order to facilitate its
packing, preservation, and application Dunng this
process, reactor conditions (aﬂdﬂ:lme of the sub-
strate), such as , and wind wve-
I arenmnﬂyconh‘o]]ed.]mandl.u[f]dwel
ﬂamﬁﬂtﬂmm&tﬁehﬂtmﬂmstﬂmf&
during S5F in order to increase the mmmber of Tn-
choderma colonies cultivated.

mg 15 the application of heat to a wet ma-
tenal to get nid of volatile moistore (usually water),
resulting n a solid substance with a fixed moisture
content. Two sequential processes occur durng dry-
ing. First, energy (mostly heat) from the surounding
environment is transmitted to the surface of the ma-
teral, causing the surface moisture to evaporate.
Th}smthe:nustmtdqrmgpmc&sswhusemtem
controlled by external conditions, including tempera
ture, air temperature, hmmdity, wind ‘WE.‘].DEII}' ex-
]JCIEEd surface area, and pressure. Next, internal
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moisture is transmitted to the surface for evapora-
tion, which is the deceleration drying process [2].
Muoisture migration is a finction of internal condi-
tions, mcloding the temperature, and
moisture content of the material. A mathematical
model and experiment of moisture transfer have
been reported in literature [3]. Khanahmadi et al. [4]
studied methods to measure the substrate thermal
conductivity. Rahman and Kumar [3] conducted ex-
periments to explore the impact of air temperature,
drying time, and substrate reduction on convection
heat transfer coefficient.

Common drying methods either make use of
pressure or rely on heat transfer [2,6,7]. The first
category inclodes atmoesphenic, vacmmm, and pressu-
nized drying. This study focuses on the thermohy-
grostat drying method to dry the fermentated bio-
substrate. Expeniments were conducted to measure
the vanations of moisture content and moisture ratio
during bio-substrate fermentation and drying
processes. Changes in moisture content under van-
ous operating conditions were measured and com-
pared to the drying kinetic models.
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