74 Research Journal Rajamangala University of Technology Thanyaburi, Vol 19, Issue 1, 2020

ISSN: 1686-8420 (Print), 2651-2289 (Online)

RMUTT seccarcnsouns

Science and Technology

), sensvd

Rajamangala University of Technology Thanyaburi

'-.
o
=4
S;
o= e
=
&

NIWRAILILUUTIaRNAdinAan SYiuggamaifunaiznd llitugasnea

Development of a Mathematical Model to Predict Soil Temperature for

the Growth of Chrysanthemum Sprouts

ANTMA Yynau' W uduus’ A3y ' suwa guvus’ Aunwssa Ysena! Saude Tnsund®
uae UNs AUAE’

Chakkawan Boonwan'’, Manop Yamfang', Sirichai Thepa', Thanaphol Sukchana', Pimpan Pruengam’,
Rattanachai Pairintra? and Manaporn Kuptasa®

LenefrnalulaBngsnu ansndsrudsndouuas Yan avinendomeluladnszaoundnsuy3 ngam « 10140

Zaredvinaluladduad anenineinstininiazinalulad umInerdumalulagwszaound1suys
NN 10140

> aUMIVTIMNTIUTEUUNIHAR AMIMNTIUNATERT W Ine demalulagnszaeunaIsuys ngavms 10140
'Division of Energy Technology, School of Energy, Environment and Materials, King Mongkut’s
University of Technology Thonburi, Tung khru, Bangkok 10140, THAILAND

“Division of Biochemical Technology, School of Bioresources and Technology, King Mongkut’s University
of Technology Thonburi, Tung khru, Bangkok 10140, THAILAND

*Division of Manufacturing Systems Engineering, School of Engineering, King Mongkut’s University of
Technology Thonburi, Tung khru, Bangkok 10140, THAILAND

*Corresponding author e-mail: Manop_yf@hotmai.com

ARTICLE INFO ABSTRACT
Article history: This research is the development of a mathematical model to
Received: 17 April, 2020 predict soil temperature for the growth of chrysanthemum sprouts compared
Revised: 26 May, 2020 with experimental results because the soil temperature affects the growth of
Accepted: 9 June, 2020 chrysanthemum sprouts. The solar radiation panel is 55x220 cm. The soil

Available online: 12 June, 2020 container is 1 m? which contains 10 cm tall sprout soil. The temperature
DOI: 10.14456/rj-rmutt.2020.7  measurement of the first soil layer is attached to the heating plate below.
The second soil layer is higher than the first soil layer 5cm and the third soil

layer is higher than the heating unit 10 cm. The comparison of water
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temperature from the solar radiation panel and the water temperature in the
heat accumulator tank between experiment results and mathematical
models is found that the average errors are 0.1 °C and 0.17 %, respectively.
In case soil temperature fluctuates with time for the second and third soil
layer and the initial water temperature used each time is 40 °C and 60 °C
without temperature control, which will allow the temperature to decrease
naturally in order to study the increase and decrease of night-time soil
temperature between the results of the experiment and mathematical
models, it is discovered that the errors are 0.7 °C and 1.4 °C, respectively.
When the soil properties are changed by the heat capacity, considering only
the terms of Clay and Water Content and comparing the experiments with
mathematical models of soils 2 and 3, it is found that the temperature have
the average errors of 3.5 °C and 3.5 °C, respectively. For the case of keeping
the water temperature in the heat accumulator tank constant, not changing
with time, and determining the change in soil temperature in 2D form by
specifying that the soil temperature in the first layer is constant at 48 °C and
the air temperature is at 28 °C, all of which are as input in mathematical
models. It is found that soil temperatures are obtained from the
mathematical model are higher than the measured values of 0.82 °C and

2 °C of sail layer 2 and 3, respectively.
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