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Drying and Storage

Course Description

Theory of drying, sun drying, principles of air flow, drying
of agricultural products by heated air, moisture content
determination, relationship of moisture and temperature,
equilibrium moisture content, design of dryers storage
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Lecture 10.1 - Chilled Aeration (Bonus!!!)
Study Questions - Lecture 10.1

1. Why cooling stored grain matters?
2. What is chilled aeration?

3. When is chilled aeration especially useful?
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Lecture 10.1 - Chilled Aeration (Bonus!!!)

Outline - Lecture 10.1
1. Grain Stored Under Different Temperature and Moisture Conditions

2 Chilled Aeration in Grain Storage
3. Benefits and Limitations of Chilled Aeration
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Biological Characteristics of Grain Stored Under
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Different Temperature and Moisture Conditions REUCEEECHEIEISIUITER
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Grain Aeration & Aeration Strategy
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Why Cooling Stored Grain Matters?

THE CHALLENGES: WHY
GRAIN COOLING MATTERS

INSECTS

Warmer grain speeds insect
feeding, reproduction, and damage.

MOLDS

Hot spots and wet pockets
promote fungal growth and spoilage.

MOISTURE MIGRATION
Temperature differences move
moisture within the bin and can
cause condensation.
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THE SOLUTIONS:
THE ROLE OF AERATION

AERATION keeps the
grain mass COOL and
UNIFORM, p
directly reducing...
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(¥ Prevented
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What is Chilled Aeration?

Chilled aeration uses a refrigeration unit to supply cool, conditioned air to the grain mass.

1. AMBIENT AIR 2. GRAIN CHILLER 3. CONDITIONED 4. GRAIN BULK -
UNIT AIR

. DEHUMIDIFICATIONJ
;)
> =

ﬁ -

FACTORY PRODUCTION: Multiple Grain Chiller units in assembly.
Note: Workers and the 'ZAMIN' logo on some units.

COOLING

This custom-conditioned

Outside air is pulled Air is cooled below Cold, drier air,
into the grain temperature. matched to the air moves through the _
conditioning unit. Excess moisture is specific grain’s grain mass. The cooling N vy i
removed storage temperature front removes heat, ‘ "“II‘h N P
(dehumidified). and moisture needs, suppressing insects il = !
IS prOduced. and molds_ i

Key idea: the system conditions air before it enters the grain. | |
It does not rely solely on natural, cool night air. INSTALLED UNIT: Site conditioning for  silo.
Note: The ‘'GRANIFRIGOR' brand and external ducting.
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Chilled Aeration in Grain Storage AR

Nakhon Pathom Rajabhat University

Hot & Moist Air
./ N xhaust Vents

\ B /E(hausting
Uniformly

and Clearly

Chilled Air from

Chiller
‘ . B = Grain Storage

Grain Chiller Unit

Silo

= Grain Mass

Perforated
Aeration Floor

9673204 Drying and Storage
Assistant Professor Dr. Chukiat Chotikasatian



Benefits and Limitations of

Chilled Aeration

Benefits
- More reliable cooling when outdoor weather is

unsuitable

- Lower insect and mold activity because grain stays

cooler
- Reduced moisture migration by keeping the grain

mass more uniform

- Useful for seed and other quality-sensitive products

- May reduce dependence on chemical protection
9673204 Drying and Storage
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Limitations / cautions
- Higher capital cost and energy use than fan-only

aeration
- Still requires safe grain moisture; cooling cannot

rescue badly wet grain
- Needs good airflow distribution through the storace

structure
- Requires monitoring and operator understanding

- Economic benefit depends on crop value, climate,

and storage duration
10



How to Operate a Chilled
Aeration System?
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Start with grain at a safe
moisture content and
remove fines as much as
(R possible.
RN

é Monitor grain temperature, odor, surface
condition, and insect activity during storage.

Surface
Odor Crusting

3 ll

Traps Sample Traps |

GRAIN TEMP
MONITORING
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Fill the bin or storage,
then begin cooling early
rather than waiting for

a problem.

Push the cooling front
completely through the

is a common cause of failure.

FAN TIMER
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START COOLING | | [ A ONT PUSH
IMMEDIATELY —— = g

é Keep the system focused on temperature
management; aeration is not a substitute

for full drying when grain is too wet.

‘00 WET GRA!N

AERATION IS TEMP
FOCUS, NOT
DRYING FOCUS

ACHIEVED

\

FULL DRYING CHILLED AERATION ‘
PROCESS SYSTEM

GRAIN STORAGE IE(,NNOLOGY IMJGRAP II(,

grain mass; incomplete fan time

FULL RUN
TME of

Rule-of-thumb reminders

[x] » Aeration changes grain
temperature; itis not mainly a
rapid drying system.

(x] « Lower and more uniform =
temperature = lower biological |
risk.

(x] » Monitoring is part of the
process, not an extra step.

e

Temperature cables Exhaust air Odor or VlSIble
temperature crusting
=
= <
Y G
Pheromone Insect traps / probe  Moisture checks
trap samples when needed
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Summary
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1. Grain aeration is mainly a temperature-management tool

2. Cooling suppresses insects, molds, and moisture
migration

3. Chilled aeration is useful when ambient air cannot
deliver safe storage conditions

4. Good operation still depends on safe moisture, proper
airflow, and monitoring
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Thank you very much for your kind attention.

Questions?

Email: chukiatewebmail.npru.ac.th

Office: ETB 101 - Industrial Education, Faculty of Science and Technology

73204 Drying and Storage
rofessor Dr. Chukiat Chotikasatian 13
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Study Questions - Lecture 10.1

1. Why cooling stored grain matters?
2. What is chilled aeration?

3. When is chilled aeration especially useful?
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