\ FEAT JOURNAL

‘ July — December 2022; 8(2) : 78 — 87

78

7 \ FEAT JOURNAL
" FEAT r FARM ENGINEERING AND AUTOMATION TECHNOLOGY JOURNAL

Farm Engineering And Automation Technology

Research Goup, on kaen Unvesty 15/N59AINTTHNISHUAZNATUTAENITATLANARIUNR

MIASULLIADININAAANEAS LU ATAAIUDITEUUNAATETAININAINNITUAIN
sanaavnutlaslaaa nndudinlsuas yaln uasyada
Kriging Mathematical Modelling of a Biogas Production from Anaerobic Co-digestion of
Napier Glass Silage, Cassava Pulp, Chicken Manure and Cow Dung
qulsl wagudn " uaz aw e Finga?
Supranee Laokhunkar” and Thana Radpukdee?
AR TAAINIINLIANTIN AMUZAAINITNANGAT NMIANENAETDULAY
I P PRTAAINIINGARIVNNS ALUZAAINIINANERT NMINENATTBULLIL
1)Department of Innovation Engineering Faculty of Engineering Khon Kaen University
? Department of Industrial Engineering, Faculty of Engineering, Khon Kaen University
Received: 30 March 2022
Revised: 16 August 2022
Accepted: 22 September 2022

Available online: 23 December 2022

UNAREa

UNAMNBIFUNLLULANADININATIAAIRATHUL AN AN NANAUT N TN AR A TTININANN AT LA

a a o 1 o

sruun ddnnRuvaneaianfnnaniuludadoulingmauey fudengniaresingau vinliaanudusiug

a

= 1 a = ' 1 J a a A a a
1e97zuuigdunulsidudadunardannliuinengs uuuaiassasadellsz@nanainlunism

ANdnius luguuullidwdeduldlunsdssanueiaiduaindayanaiaas asldideyaniiilads

' a

sanafafingdaninanszuudnludfaesszuy taun gruund warilBunninisfindngauusazaiin

q a

o o

(e slama nandudiilenas yaln waryada) Uinnaf1auuLaIaInINATIAAN AR T LLL

1
o

A3AAY WLIFILLIEATY NN EAFBULLA AR HARANGTINTWLATIIMUNINTNgARD NINNUANLLUAY uas

Huatlasgare Yada anuuldaauiauuuuaaedsasdoyan1ININIUATNAINIZUL MU LULA1ADS

PUNEL TN UA T TININUA ZHINUH AT INNABIUBIAIH AR AAADUNIAIABILDAE (RMSE) 1.42% LAy



‘ FEAT JOURNAL

’ July — December 2022; 8(2) : 78 — 87

79

1.25% AANAIAL HAGNUILRNTAUENNS () 0.9981 LAY 0.9973 ANNAIAL WLLANADN bHAIg1N1TD
el uazannsn ldununginssnaesszuunaaingdaninlunisuiAnmunziign (Optimization)
~ a o A vl a a £
\WeAuANITULNARANaTan W iR sz AnEnwsnawluauiae

o o @ a

ANRNATY: FTULNARANTTIININ NNTLRUARETIN ULLANAAINNADAAART LLILANAAIATAAN
Abstract

In this paper, a Kriging model was applied to determine the relationship of a biogas production system.
The operating system used various raw materials mixed and was not fed in constant proportion
depending on the season of the raw materials. This causes the relationship of the system to be non-
linear and highly uncertain. The Kriging model was chosen because it is highly efficient for describing
nonlinear relationships and is an interpretable model that was trained to approximate the predictions
of a black-box model. Therefore, the data that affects a biogas production factor from the automation
system was used. Napier grass silage, cassava pulp, chicken manure, cow dung and the biogas
production temperature were variables to build the Kriging model. As a result, the most significant
variables affecting biogas production model and methane content model was cassava pulp and the
least effect was cow dung. The models were calibrated with actual operating data. As a result, the
biogas production prediction model and methane content prediction model had an RMSE (root mean
square error) of 1.42% and 1.25% respectively and had an r* (correlation coefficient) of 0.9981 and
0.9973 respectively. Therefore, the models can predict. Moreover, it can also represent the behavior
of biogas production systems for optimization to control the biogas production system effectively in
the future.
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