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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 6.1 - Solar Calculator (Bonus!!!)

Study Questions - Lecture 6.1
1. Why does geographical location (Latitude and Longitude) affect

the amount of solar energy received?

2. How can modern tools like the Global Solar Atlas simplify the

assessment of solar drying potential?

9673204 Drying and Storage
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Lecture 6.1 - Solar Calculator (Bonus!!!)

Outline - Lecture 6.1

1.  Importance of Geographical Location on Solar Energy
2. Introduction to Global Solar Atlas

3.  Key Parameters for Solar Drying

4.  Example: Evaluating Solar Drying Potential

9673204 Drying and Storage
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» Solar radiation reaching the Earth's surface varies significantly based on geographic
coordinates (Latitude and Longitude)

» The angle of sunlicht and the distance it travels through the atmosphere change
depending on the location

> Traditionally, assessing available solar energy required complex astronomical and
triconometric calculations

» Modern Engineering Approach: We bypass manual calculations by utilizing satellite
data and geographic information systems (GIS) to obtain highly accurate, location-
specific data
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GLOBAL SOLAR ATLAS Search locations Q Map Sitesv PVstudy Download Aboutv Contact

GLOBAL WIND ATLAS | ENERGYDATA.INFO

‘ Site
n
Area
A’ Welcome to the Global Solar Atlas.
Region Start exploring solar potential by clicking on the map.
@ Select sites, draw rectangles or polygons by clicking the respective
N map controls.
Distance
f Calculate energy production for selected sites.

RELEASE NOTES HELP

The Global Solar Atlas is a free, web-based
s aiuliell tool provided by the World Bank Group

Satellite € pvouT 7] Show sites 7
@ THE WORLD BANK ESMAP TR Terms of use

3000 km
2000 mi
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Leaflet | PVOUT map © 2026 Solargis, © OpenStreetMap
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» When using the Solar Calculator, agricultural engineers focus on specific

meteorological data:

v’ GHI (Global Horizontal Irradiation): The total solar energy falling on a horizontal
surface
® This is the primary energy source for flat-bed drying and greenhouse dryers

v’ TEMP (Air Temperature): The average ambient temperature
® Warmer air has a higher moisture-holding capacity, which accelerates the drying
process
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GLOBAL SOLAR ATLAS <. ot jocations Q GLOBAL SOLAR ATLAS

GLOBAL WIND ATLAS | ENERGYDATA.INFO

Search locations
GLOBAL WIND ATLAS | ENERGYDATA.INFO
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10, § 7 ®
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@ @ Il Legend \I
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Distance 2 Distance | 2500 1
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Legend ~ : 700 - 1

N— — o AL_LM Y i
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| 200_]mi € GHI 1y Show sites }_LIZOO = s . Satellite € GH [\ Show sites
! —-m,j i

. Leaflet | © OpenStreetMap, GHllmap © 2026<Solargis | B X, Leaflet | © OpenStreetMap, GHilon: 26:Solargis

9673204 Drying and Storage
Assistant Professor Dr. Chukiat Chotikasatian Reference: Global Solar Atlas



https://globalsolaratlas.info/map?c=23.32208,66.005859,3

Practical Application (Cont.) P nque g
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GLOBAL SOLAR ATLAS

GIDBALWINDATIAS | || ENERGIDATAINED. | 2arch locations Map Sitesv PVstudy Download Aboutwv Contact

S0 Nakhon Pathom<

13.834817°,100.06349° ~
unnamed road, Nakhon Pathom, Nakhon Pathom Province, Thailand

NAKHON| PATHOM
L ONIRA T Time zone: UTC+07, Asia/Bangkok [ICT]
HH A < B
Open detail Bookmark Share Reports
SITE INFO A
Distance
Map data Per year ~
f o IMUANG O D
2 INakhon'Ghaisil Specific photovoltaic power PVOUT

Nakhon Pathom 1513.2 kwh/kwp ~

output specific

Direct normal irradiation DNI 1335.6 kWh/m?~
@  Global horizontal irradiation GHI 1878.8 kwWh/m? ~

Diffuse horizontal irradiation DIF 900.1 kwh/m?~

Samiphran Global tilted irradiation at
optimum angle

Optimum tilt of PV modules OPTA 15/ 180 - : :
v

GTlopta 1933.4 kWh/m? ~
IPhotharam|

Air temperature TEMP 279 “C:~

Terrain elevation ELE 6 m”

@ THE WORLD BANK

P EEE Terms of use

/ Leaflet | © OpenStreetMap, GHI map © 2026 Solargis
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GLOBAL SOLAR ATLAS Search locations Map Sitesv PVstudy Download Aboutv Contact *

GLOBAL WIND ATLAS | ENERGYDATA.INFO
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> - 5\ v : >. ~ J | ;

e w i : ‘ . Surface area should be larger than 100.00 km?

Delete and start drawing a new one
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Topographic Q Satellite C: Show sites

il @Tuswonw BANK
AN Leaflet | © OpenStreetMap, Satellite tiles © Esri
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Practical Application (Cont.)

GLOBAL SOLAR ATLAS

GLOBAL WIND ATLAS | ENERGYDATA.INFO SenaiEa
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Map

Sites v

PVstudy Download About v

You just created an area with size : 116.11 km?

Calculate area statistics

Delete and starjfdrawing a new one

Contact &3¢
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User-defined area /

Area: 116.11 km?
Perimeter: 43.82 km

Nakhon Pathom Rajabhat University

== N < & ®
Practical Application (Cont.)
Map data (min-max range) Per day

Specific photovoltaic power PVOUT 413 — 415 kwhikwo

output
Direct normal irradiation DNI 3.63 — 3.68 kwh/m?”~
Global horizontal irradiation GHI 513 — 516 kwh/m?~
Diffuse horizontal irradiation DIF 245 — 247 kwh/m?~
Global tilted irradiation GTI 5.28 — 5.30 kwh/m?~
Optimum tilt of PV modules OPTA 15 — 15
Air temperature TEMP 279 - 279 ¢~
Terrain elevation ELE 5— M0 m”~
ADEA AMALVCIC ~ v
@’ THE WORLD BANK m%M&P Terms of use

-----------
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PraCtical Application (Cont.) Nakhon Pathom Rajabhat University

Surin Province

GLOBAL SOLAR ATLAS

GLOBAL WIND ATLAS | ENERGYDATA.INFO

Search locations

CALAS
ARSI MUKDAHAN)

HONISIFAYUDH Y A)
NAKHONINAYOK:

Satellite

~=T,‘ Leaflet | GHI map © 2026 Solargis, © OpenStreetMap |
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Nakhon Pathom Province

GLOBAL SOLAR ATL

I 5
GLOBAL WIND ATLAS | ENERGYDATA.INFO SetisilocHions

HONC ¢

SAVAN IMUKDAHANS S

[ON5 NAYUDHYA
NARHONINAYOK
AKHORYEATHOM|
Ay N am?n{'xr ORIl

€ cHi % Show sites
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Location Impact on Solar Drying
» Higher GHI (e.g., Surin):
® Absorbs more solar heat energy
® Yields a higher water evaporation

capacity

» Higher Air Temp (e.g., Nakhon Pathom):
® Warmer initial air holds more moisture
® Requires less energy to reach the
target drying temperature

9673204 Drying and Storage
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Surin Province

15.284645°,103.72728° ~
unnamed road, Surin Province, Thailand
Time zone: UTC+07, Asia/Bangkok [ICT]

o H < ®
Open detail Bookmark Share Reports
SITE INFO
Map data Per year ~
Specific photovoltaic power PVO.UT 1569.1 Wp ™
output specific
Direct normal irradiation DNI 1429.6 m? ¥
Global horizontal irradiation GHI 1914.5 m* ~
————————————————————————————— 4
Diffuse horizontal irradiation DIF 898.4 m* 7
Global tilted irradiation at GTl opta 1903.8 m2 ™
optimum angle
Optimum tilt of PV modules OPTA 18/ 180
Py S SRS ———
| Airtemperature TEMP 26.6 C”
E 8 & _§ §& _§ °§ &8 B § § §B § &8 § N §8 N §8 N §B _§ §R_§ N § §B _§N B |
Terrain elevation ELE 168

(,, THE WoRLD BANK ESMAP
Reference: Global Solar Atlas

Practical Application (Cont.)
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Nakhon Pathom Province

14.009362°,100.11123° ~
unnamed road, Nakhon Pathom Province, Thailand
Time zone: UTC+07, Asia/Bangkok [ICT]

] H < B
Open detail Bookmark Share Reports
SITE INFO ~
Map data Per year ~
Specific photovoltaic power PVOIUT 1522.0 Wp ~
output specific
Direct normal irradiation DNI 1345.6 m? ~
- -
°| Global horizontal irradiation GHI 1890.1 n* 7 |
————————————————————————————— 4
Diffuse horizontal irradiation DIF 901.5 m* 7
Global tilted irradiation at GTl opta 1946.5 m2
optimum angle
Optimum tilt of PV modules OPTA 16/ 180
S S S S i g g g U S —————————
Air temperature TEMP 28.0 |
N N N N NN NN N BN BN BN N BN BN BN SN BN SN SN BN BN S BN BN N B B S . [ 4
Terrain elevation ELE 3

Terms of use @, THE WORLD BANK ESMAP

Terms of use
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i
Summary
&

1. Geographic location (Latitude and Longitude) fundamentally dictates the
available solar energy for agricultural drying

2. Utilizing the Global Solar Atlas eliminates the need for complex manual
solar geometry calculations, allowing engineers to focus on system design
3. The GHI parameter is directly converted into useful thermal energy to

estimate the daily water evaporation capacity of a solar drying system
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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 16
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Study Questions - Lecture 6.1

1. Why does geographical location (Latitude and Longitude) affect
the amount of solar energy received?
2. How can modern tools like the Global Solar Atlas simplify the

assessment of solar drying potential?
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