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Abstract

Big data is an ascendant technological concept and includes smart energy services, such as
intelligent energy management, energy consumption prediction and exploitation of Intemnet of Things
(IoT) solutions. Most companies must therefore be seen as adopting big data analytics (BDA) in accounting
system, which is critical for a company to organize, manage and operate its processes. Big data analytics
and energy management systems aim to analyses and provide report energy costs, and associated
consumption at the organizational level. Therefore, this research intends to study this perspective of
factors that influence and affect successful BDA in accounting and related accounting performance in
energy companies. For this research, case study and questionnaire methods have been adopted. Case
studies have been conducted in two Thai organizations. The findings of the two key case studies indicated
19 variables that could have an impact in accounting in BDA, which contributed to the preliminary
framework being developed. Moreover, based on the findings of case studies, a survey instrument was
created. Survey questionnaires from 156 respondents were obtained from two large-scale surveys that
were sent to the selected members of Thailand accountant, and Thailand computer to test the research
framework. The results indicate that the top five critical factors for ensuring BDA in accounting were: 1)
information technology strategists; 2) top management commitment, 3) skills development in BDA, 4)
technology capability; and 5) competitive environments. All factors were statistically significant at the
0.05 level. Therefore, it is now clear which factors are influencing BDA in accounting system and which

of those factors are critical success factors for ensuring DBA in accounting system successes.

Keywords: Energy management systems, Big data Analytics, Accounting Information Systems, Factors

influencing big data analytics in accounting
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INTRODUCTION

Nowadays, businesses continuously seek to improve the efficiency and effectiveness of their
operations for higher profitability and to increase productivity by using Accounting Information System
(AIS) [1]. IT has changed the way data is collected, processed, stored, and aggregated for preparation of
accounting and finance related information required by the management to control and manage business
activities, and as a result accountants were strongly affected by this change [1]. Modern management
accountants support and participate in decision-making with management in four areas: strategic cost
management to achieve long-term objectives, organizational quality assessment systems and operational
control, internal cost activity scheduling, and financial statement preparation [2]. When market rivalry
with technological development has risen sharply, accounting has shifted from historical value reporting
to more real-time reporting and predictive reporting [3]. While some literature discusses the effect of
business analysis on accounting management [4], There is little literature on the use of business analytics
to assess the quality of an organization in a business process environment [5]. This paper contributes in
a number of ways to the literature. Second, this paper talks about factors influencing big data analytic
(BDA) on managerial accounting from an enterprise system perspective. Second, this study proposes the
BDA in accounting business accountant system to use data analytics to assess organizational quality.
Ultimately, features relevant to a BDA system being introduced. The research is structured according to
the following: The next segment examines the rising role of accountants in management and the effects

on management accounting of BDA in accounting framework.

Research Questions
The goal of this research is to develop a framework for factors influencing the BDA in accounting
related to energy companies. In terms of achieving this objective, the following questions will be
investigated:
What factors influencing big data analytics in accounting, and why?
This research will be conducted in energy firms in Thailand, which have, or intend to, adopt and

implement BDA in accounting systems.

Research Objective
This research addresses various case studies of different organizations related to big data
analytics in accounting in Thailand. Outcomes of this research will contribute to substantial knowledge
within big data analytics in accounting fields and it also supports other research areas. The following
emerge as significant objectives:
1. To study the relationship between influencing big data analytics and managerial accounting in
energy companies.

2. To study the critical success factors that could influence big data analytics effectiveness.
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3. To enhance the existing big data research by providing an in-depth study that represents a new

aspect of factors influencing big data analytics in accounting research.

Literature Review

This section discusses the theoretical foundations upon which this research is built.
A. The Changing Roles of Accountants

Information Technology (IT) is already having a significant impact on business, and the
accountant's conventional position is changing [1]. According to Wongsim (2017) In general, accounting
information technologies produce financial reports on a daily or weekly basis and give useful data for
decision-making and organizational performance. Interestingly, organizations have become more
attentive to improving their accounting information systems in order to achieve a competitive advantage
to compete in the global economy, and manage a rapidly growing business environment. Thus, there is
a growing need for research to provide insight into issues and solutions related to management in AlS

adoption [1].

B. Big data Analytics in Accounting

Perhaps the key resource in creating the data analytics is the information itself. It is frequently
mentioned that IT strategists and data analysts are particularly concemed about the quality of the data
they analyse [7]. Although organisations have traditionally evaluated business-specific structured
information, the variety and scope of information sources that modern organizations leverage make the
quality element very important. Data quality is a valuable resource that may be measured by its
completeness, precision, format, timeliness, reliability, and perceived value [8]. It has been argued that
data resources with the above-mentioned attributes are vital for an organization to sustain its benefit in
a very data-oriented economy [9]. The importance of data accessibility and integration from many
sources that are typically segregated due to present IT systems [10].

Big data and business analytics are now influencing practically every area of decision-making,
strategic analysis, and forecasting at major corporations [11]. To maintain a competitive advantage, a
company may develop, purchase, extract, gather, process, and analyze millions of data elements from
external and/or internal sources on any given day. Big data and business analytics are no longer the
exclusive realm of a few early adopters and innovators; they are now required reading for any company
that wants to stay competitive [12, 21]. Because management accountants have typically used
accounting data to assist business managers, the availability and usage of big data and analytics by
businesses is likely to have an impact on the management accounting specialist. However, in order to
grasp big data and business analytics in the internal business environment and context, it is required to
first understand big data and business analytics. Big data can be defined as data sets that are so large or
unstructured that they are inaccessible to most database management systems and software programs
[12]. Big data can come from a variety of sources, including emails, audio files, site click streams, social

media, news media, sensor photos, videos, and RFID tags, as well as traditional payment systems. Four

NSFISIEMSWATLNGINUGEUSU



characteristics or the four V's have defined big data: enormous volume, high speed, wide variety, and
uncertain veracity [10]. Historically, transactions and other structured data such as orders, sales, purchase
orders, shipments, receivables, personal information, time sheets and inventory have been recorded by
company and accounting data. These are predictable, orderly, and business-friendly data. Unlike big
data, this sort of information stands. Where the former information has been divided into rows and
columns, the latter information is not organized and may seem overwhelming due to the quantity,
variety and type of information. Big data advent has altered the job of the accountant leadership. A
company that uses big data would have spent substantial resources in collecting, processing, preparing,
and eventually analyzing it, thus expecting greater ideas and understanding as outcomes. In addition to
being large or not, it is essential for any sort of information that it is of high quality [19]. High quality data
is complete, valid, accurate, relevant, consistent, and timely [1]. Research demonstrates that high-quality
information is a significant resource and asset for company [19] and has tremendous impact on an entity's

performance [10, 11].

C. Factors influencing of big data analytics in accounting

Big data can support entities in appraising their data assets by expanding vigorous assessment
techniques. Accountants and finance experts must first assess which data is useful, then select a proven
valuation method and identify critical assumptions. Data value will also be enhanced through
stewardship and control. The notion is that accountants and other experts can help turn internal data
sets into something more valuable, secure, robust, and in demand. Using big data to make decisions will
result in more precise real-time support. The nature of services that accounting professionals provide, as
well as their liaison with the decision makers of the corporate world will totally vary due to the
advancement of self-service data recovery. Furthermore, accountants' responsibilities will not be
restricted to reporting financial data. They will be able to determine the choices that decision makers
can use by examining diverse data sets [13]. However, there are certain challenges. As more and more
new information becomes available, big data can swiftly devalue. Furthermore, the value of data varies
depending on how it is used [14].

Recent data analytics development has also seen auditors, accountants, and finance
professionals collaborate closely with the information technology and information management
departments in cross-functional and multidisciplinary teams. The auditors may even need to improve
their skills and do things differently, such as inventing new measurements, learning new analytical skills,
and developing a data visual language [15]. Data analytics is vital for everything from social media
comments and online product evaluations to information on quality standards, labor conditions, and
political dangers in the abroad environment. Unstructured data and data that isn't typically available
from the information system will become more important to collect and synthesize [16].

As the fresh methods take place, significant and basic changes are taking place in the tax audit
profession and practice. These modifications include organizational cooperation to correct previous

shortcomings and create ability for future action while integrating fresh technology apps to boost risk
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effectiveness, best practices, quality service and tax performance. Together, fresh methods create an
infrastructure for information technology that promotes innovation by enabling cooperation, fast analysis
and experimentation [16]. The impetus for change, however, is internal and external to the sector, such
as science understanding, especially about causal relationships, and technical skills are extending our
understanding of hazards and how to cope with them [17], [20]. The literature on tax incentives for
organizational cooperation usually focuses on how actors work around the institutional framework to

resolve conflicts of interest and, where possible, impact it [18, 19].

D. Big data analytics and energy management systems

Big data is an ascendant technological concepts and includes smart energy services, such as
intelligent energy management, energy consumption prediction and exploitation of Internet of
Things (IoT) solutions. As a result, big data technologies will have a significant impact in the energy sector.
At the organizational level, Energy Accounting Systems (EAS) platforms measure, analyze, and report
energy expenses and associated consumption. The flow of information can be improved by improving
enterprises' knowledge transfer procedures and innovation networks [22]. Firms can find and exploit eco-
innovation opportunities with better knowledge and information [22]. This is due to the fact that
information and knowledge are critical resources and capabilities that can support game-changing
breakthroughs [23, 24]. Firms can generate information and knowledge that can be used to churn out
eco-innovations using big data analytics, thanks to the increasing parameters and amount of data at their
disposal [23]. Eco-innovation should be interwoven in the actions of organizations, as sustainable
development has become the benchmark for addressing pressing global environmental concerns [24].

Big data analytics also allows for real-time market information. As a result, this information can
stimulate organizations' ability to adopt servitization through creative product and service combinations
[27]. As companies engage in eco-innovation, their business models are becoming more servitized [25,
26], embracing big data analytics necessitates the use of data by the firm's numerous departments and
divisions in order to sustainably boost production [28]. Reduced manufacturing costs and risks are also
potential benefits of eco-innovative enterprises adopting servitization in conjunction with big data
analytics [29, 30]. Furthermore, real-time optimization of manufacturing processes is possible, leading in

improved firm and production fit as well as higher operating efficiency.
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Figure 1. Theoretical framework

Here, organization factor considers an organization’s performance in terms of information quality
outcomes, and external organization factors exist outside the organization in its external environment,
for example competitive environment, economic, social-culture and government support. Figl presents
our theoretical model, which summarizers the structure relationship between influences factors and BDA

adoption quality of energy companies.

RESEARCH METHODOLOGIES
This research was conducted in Thai listed energy firms, which have adopted and implemented
BDA in accounting systems. In this study used quantitative and qualitative research approach. In order to
achieve the research objectives this research comprised three phases. Phasl) Detailed and focused
literature review; Phase2) Data collection through multiple case studies — confirmatory stage; and Phase3)

Data Analysis.

RESEARCH FINDINGS
In Section B of the questionnaire, survey respondents were asked to pick from the list of 19
factors in Section A the top three most critical factors in BDA accounting adoption systems. A number of
respondents in this section indicated that all 19 factors listed in the questionnaire are significant; it was
difficult for them to choose which considerations were the most important in AlS adoption, which further

sanctioned the validity of the questionnaire design.
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Figure 2. Internal Organization factors. Source: Developed for this research

A. Internal Organization factors

Respondents were asked to indicate on a scale of five options that consisted of unimportant
agreement, unimportant agreement, significant agreement on average, very important agreement, and
great agreement. Thai listed companies have an average of 5 (extremely agreed) scores for any factor
was information technology strategists, top management commitment, skills development in big data
analytics, technology capability, software capability; an average score of 4 (very important agree) was
achieved for accountants including cost of ICT, accountant's IT knowledge, training and education,
administrative support, easiness of system use and language barriers. In additionally, firms with an average
score of 3 (average important agree) addressed factors including business size, organizational culture. A

score of less than 2.00 for any factor was not revealed by the results.

B. External Factors

Thai listed organizational firms have the most critical factor in average scores of 5 (extremely
agreed) external factors required by competitive environment; an average score of 4 (very important
agree) was achieved for external factors including legal and law, economic, social-culture, government
support. Moreover, firms with an average score of 3 (average important agree) addressed factors were

partners. A score of less than 2.00 for any factor was not revealed by the results.
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DISCUSSION AND CONCLUSIONS

With respect to building an increasing BDA in accounting system adoption, this study attempts
to investigate whether significant factors that could affect the quality of accounting for BDA are relevant.
This research was carried out on 156 respondents ' data within energy firms in Thailand; data was
collected by in-depth interviews that involved semi-structured interviews and unstructured interviews.
The 19 factors identified from the case studies were categorized into two groups: organization factors,
and external organization factors. This work offers detailed insights into critical success factors, which
could have the most positive effect on knowledge of high-quality outputs. Management of an
organization should be aware of the most important factors in DBA in accounting adoption. Moreover,
most critical factors for DBA in accounting adoption this work has detailed those managers can use as a
guide to concentrate their attention and allocation of resources. As DBA in accounting is essential to
doing business now and in the further, research analyzing the methodology will make a significant
contribution to understanding how companies achieve BDA in accounting performance and use this guide
to increase the quality of accounting information systems. This evidence suggests the adequate
understand influences factors management must be discussed in relation to the existing accounting

processes in organizations.
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Abstract

Nowadays, the energy consumption monitoring system is very important because the
monitoring system can track and collect energy consumption data for energy management analysis and
increase energy efficiency. This research developed a power tracking system for homes and buildings.
The PZEM-016 energy monitoring module is used in conjunction with the embedded Raspberry Pi to
measure the electrical consumption data for homes and buildings. There is a backup memory storage
system that can store data if the data cannot be sent to the host computer system. The web application
was also developed over the local network by collecting data using Influx DB and MySQL databases to
optimize the performance of the system. The web application can display real-time and historical energy
consumption data. The test result from measuring device accuracy revealed that the reading error of
the voltage is 1.28% and the current is 0.16%. The performance of the backup database is 100% and

the average historical data transmission is at 9%7. Therefore, this research had developed the energy
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monitoring system with embedded Raspberry pi with lIoT technology. The system will increase the

efficiency of energy data storage capability with the ease of user through the web application.
Keywords: Energy monitoring system, Energy consumption database, loT
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Abstract

This study focused on the measurement of energy consumption from the lighting system, air
condition system and power outlet for 4-stars hotels. The energy consumption data was assessed to
reveal the energy behavior and voluntary energy conservation for the hotel guests. The result revealed
that the power consumption behavior depends on length of stay, nationality, and gender. The guests
who stay at a shorter timeframe, the more energy was used than the long stay guests. The guests from
Europe have the tendency to conserve more energy. Energy conservation is an important factor affecting
energy use.  The guidelines for reducing energy consumption of guests were proposed as the
redeemable discount or other benefits for the next stay. The overall energy reduction approach can be
proposed at 2 levels. The first level, the entrepreneurs are responsible for energy saving from various
initiatives. The guest can be aware of their own energy consumption through the display for the

application and website which may resulted in the change in behavior.

Keywords: Hotel, Energy Conservation, Energy behavior
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Abstract

This article presents the concept of waste management and clean energy production by promoting

innovative waste management using Biodry system to improve the quality of Refuse Derived Fuel (RDF)
through the mechanical and biological waste treatment (MBT). Biodry technology is applied to waste after
the MBT process will increase the waste heat value, lower the waste moisture content and reduce the time
for waste degradation. RDF prototype system is developed using unique biodry technology combined with
the solar energy powered supply to the air pump to feed air to manage municipal waste for medium-sized
local government organizations. Community waste will be converted into RDFs. Moreover, it can be used as
a fuel for renewable energy in the form of electricity or heat, which will be an alternative to help reduce
environmental problems in waste. The prototype system was installed at Tha Manao Subdistrict
Administrative Organization, Chaibadan District, Lopburi Province. As a result of the research, it was found
that the developed Biodry system was like an aerator. It has the potential to effectively be used to condition

fresh waste achieving higher heat value and lower humidity. The oxidative degradation process generates
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heat, which, when tested with new waste, heats up to 49 degrees Celsius, which helps to drain excess
moisture from the waste and increase the heat value until the internal waste dries. When the waste dries,
the surface contaminated with soil or the putty coating will be removed. The process could increase the
heating value in 30 days which is a short amount of time compared to the conventional drying method. The
energy from solar cells is the power source for the aeration system. The waste can be reconditioned to a
heat value of more than 5,000 kcal/kg and less than 30% humidity. These wastes are suitable quality fuels
for use in the heat or general industry. The biodry process provided added value from the waste
management and sustainability in the natural environment and landscape as well as increase the community

economy.

Keywords: Sustainable Cities, Smart City, Waste Management, Community Waste, Biodry, Value Added
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Abstract

This research conducted the feasibility study and the design of floating solar photovoltaic

S

system for schools in the Southern Border Provinces, Case Study: Ban Chong Maeo School, Saiburi district,

Pattani province. Four panels of 350 watts solar cell were assembled on the 200 Liter plastic float from
plastic buckets, and connected with a charger, an inverter, and batteries. PVsyst program was used in
the design and the feasibility calculation for installation and energy production efficiency in the reservoir
area. The initial investment cost is approximately 45,180 baht. The system could produce energy at
about 1,935 kWh/year, which the installed electrical system can save the energy cost about 7,740
THB/year, and the payback period is about 5.8 years.

Keywords: Floating Solar Photovoltaic System, Southern border provinces
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Abstract
Biomass can be used as a raw material for energy production as a renewable energy to raise the
level of electricity and heat generation for communities. The development of a prototype biogas
production process from rice straw using microorganisms is necessary and urgently need to act as it will
reduce the burning of rice straw which produces PM 2.5 dust. The article reported a model of rice straw
utilization in electricity and income generation within the community that from the sale of electricity at

525,600 baht per year (15 kW x 24 hours X 365 days X 4 baht / kWh = 525,600 baht per year). The model

2
k]
:
£
g
&
L]

resulted in the reduction of greenhouse gas emissions from burning at 354.78 tCO,eq per year (262.8

tons per year x 1.350 tCO,eq/ton” = 354.78 tCO2eq per year). The reduction of PM2.5 particle emissions

S

was at 3.075 ton PM2.5 per year (262.8 tons per year x 11.7 kgPM2.5/ton leftovers. Discard” = 3.075 ton

PM2.5 per year). The generated income from the sale of carbon credits (purchase price 10-200
baht/tCO,eq’) is expected at 3,548-70,956 baht per year. Degradation of rice straw was 525,600 baht per
year ((20% of raw material rice straw) 0.20 X 262,800 kilogram per year x 10 baht per kilogram = 525,600

baht per year) and reduce illness due to smog problem.

Keywords: Biogas, Rice straw, Microorganisms
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Abstract

5
2
@
3

The objective of this research was to reduce the water content of fish organs sour soup (Kaeng Tai

E!

Pla) to prevent spoilage. Kaeng Tai Pla was dried by using far-infrared radiation from ceramic. The capacity

of the dryer was 5,454 cm®. The drying was done at a temperature of 50°C, 60°C and 70°C with a drying layer

thickness of 0.5 cm with the initial moisture content in the range of 180-190% dry basis. This was conducted
until the final moisture content remained in the range of 3.6-6.1% dry basis. After that, the suitable drying
temperature and drying rate of the dried Kaeng Tai Pla was analyzed. From the results, Kaeng Tai Pla dried
at a drying temperature of 70°C required 5 hours for the drying time, and the final moisture content was
3.6% dry basis. While, at the drying temperature of 50°C, the drying time was equal to 10 hours for the
reduction of the final moisture content of up to 5.4% dry basis. Finally, it was found that Kaeng Tai Pla had

a medium yellow color, good aroma, and a salty and spicy taste.

Keywords: Drying, Kaeng Tai Pla Infrared radiation, Ceramic
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M, = x100 (1)

M, = x100 2)

W M, Ao Anudusnsgulen (% wet basis) M, A ANUTULNATFIUUA (% dry basis) w fB Umidnisusy

w

De
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DR =ux100 (3)
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audnuwurlngialy Ao Aoutrawis fauazndufnusssumdvesundlavawiuasiidnewnesuaniiin (Hutlade
drAgydmsunuaunartosiunsdevesdnineioms) liiu 0.85
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(@)
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Abstract

The objective of this research was to develop mathematical modeling for ginger slices drying
using infrared-vacuum dryer. Furthermore, drying kinetic, specific energy consumption, color and water
activity were studied and the modeling was executed by empirical equations. The experiment was carried
out by drying temperature of 50, 60 and 70°C with absolute pressure of 10 kPa consisting of 2 conditions
of constant vacuum pressure and pulsed vacuum pressure with time ratio of vacuum pressure versus
atmospheric pressure time at 15:2. The result shown that drying rate increased when drying by pulsed
vacuum drying and increasing the drying temperature, whereas drying time and specific energy
consumption decreased. The quality analysis of dried ginger slices at 70°C revealed the lowest of
lishtness, redness and yellowness. Moreover, ginger slices dried by pulsed vacuum drying had no
statistical difference in the color of samples. In addition, the values of water activity of dried ginger slices

were within standard at about 0.405-0.537. Finally, Mildilli's equation was suitable for predicting the
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drying kinetics of ginger slices with the highest coefficient of determination (R?) at 0.99947 whereas the
lowest root means square error (RMSE) and sum of squared error (SSE) were 0.00722 and 0.00059,

respectively.

Keywords: Ginger, Drying kinetic, Mathematical modeling, Pulsed vacuum, Specific energy consumption
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thehegedslumenuiy auawdud uazdSinanidase dely
3. MmAauvaskEni

nsmemuFurestuls Tnsthiegsiudedaiminudnilveuusidudeulniinigamad 103°C Hu

1@ 72 Falaa [12] iemihmineiesvasdiude warthadlalumuammusununinudulesldaunisi (1) [13]

w-d (1)

ANUIUINTFIULNR (d.b.)

&
®
<
(@)
)Y
®

" ¥ 2
w Ao UminlenuaaTuls (g)
d fio  UMUNUWAIURITUS (g)
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4. AMUFUUADINAIIUTINIEG
AMNAUUADINEIIUT N (Specific Energy Consumption) ldlun1seuwis aunsamlelagly
Teyanlaann1sneaes Ao WIaianneuwasraINToUL wagUTinamasulndhiisnuldain Kilowatt Hour

Meter 1nAuIumaNuauUGasndanudmeiidlunisouwialaainaunisi 2 (8]

3.6E
SEC=—"2- 2
mi - mf
19 SEC Ao ANUAUUFRINEN TN (MI/S,0ter evaporated
E, fo Usunamdsendlaidild (kwh)
m,  AD  1AUBITUTINOUDULIAS (9)

me  AD 1A UDITUTINAIDULIA (g)

5. NMsNAFaUAMATNAUE
NAFBUAMAITNA LAV Y UTIN DULALNFIB UL I8LATRIINE Colorimeter N3H 51 NR200 AAY
aziden 0.01 JufinAd@auuinsgiu CIE Lab (International Commission on Illumination) Iag L wanagiendns

@7193lAn 0-100 TaeAn 0 Ao @1 wagAn 100 Aa dv17 dIUA1 a* LaRIETed (-a*) DaFLAa (+a%) WAL b* Land

a ’S a = a A a L3 ! ! al Qy a ' v 4 o
AUU (-b%) 89aaY (+b%) LALIATIZANIAIANULANATSVONELAYTINUDITUTINOULALUSIDULAY FIdUNTS

a

9 3 [8]

Agz\/(AL* Jo(aa) o (a0) 3)

ANMULANANSYDIE AT

&
)
>
m
o)
)

AMULANGNVBIAINEIN

o)y
©

AL¥*

ANULANANRIA LT UA LA D IET e

o)y
©

Na*

v
a

Ab* e anusenasvesrnududvaesdeduntuy

6. ManadauAUSnaindase
1heg193ulwesnnmseuuieiidoulusnsfuiniinszdusinanidasy (Water Activity, a,) A7
iSediaTiuSinanidastiste Aqualab 3TE Fasmseusn 0.03 B 1.00 Arauaziden 0.001 Ineunfaetng
5 ¢ ldlunwurveunisuiiofnAUSinanindasy §wandasiussanemnsuiedoediusinanidasyluiiv 0.6
aunssmamidesddliannsnaiadulald wardmartooigmaiuinvuazanuasafovesemns [10]
7. WUUTIABIIARAFEASIONRSAR
wuusassmandamansieuisiaduaunismaadaemansidsuuutlunsinsesilidudou wasdou
THlun1s@nwiaaunaransnisiesnalunssuiumssuiieianmsnisineas lnsuuudiassionisdadily

Anwluauided wananamnsnen 1

EAEIEIMSWHOD IUNE NG EUEU0
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o

A15199 1 WUUIARMNALIRAIERsIoNNSAa [1, 4, 10]

%aamm‘s GEViIMF]
Newton MR = exp(-kt)
Page MR = exp(-kt")
Henderson and Pabis MR = a exp(-kt)
Verma et al. MR = a exp(-kt)}+(1-a) exp(-gt)
Midilli MR = a exp(-kt")+bt

*abgkuag n Ao AAINIINMTIATIERENNSIOUNASAA LAY t A Lailunisauws (Ui

aa v

nsvuen Ui suuvasanudulaglduuudaseniisdaazuandlusvressnandiunuty
(Moisture Ratio) s'i‘fqLﬂuﬁméau‘umﬂ%mmﬁwﬁmﬁaazﬂim&ﬂu’s’aaﬁﬁwé’qauuﬁaﬁuﬂ%mmﬁﬂﬁy’wmﬁagﬂu’iﬁ@dau
puwis annsadaldfiannisi 4 wasieinrsananaunsi (3) wui mm?'uyuamaﬁuaﬁaqﬁﬁﬂﬁaaﬂ’h
arwduiinailag uazanudududurestandeutiann deudieliieromslinsgiuuudians aunsom

dnsrauanuulansannsi 5 [10]

My —M
MR= €9 (4)
M|7Meq
"3 MRzﬂ (5)
M;
We MR Ao 9nTIE@IuAINTU (decimal)
M, e anuduiivaileq (db.)
Mo Ao Anwdwsudu (db.)

Meqg @B AnmuaNsa (d.b.

nsvwgaaunaansniseuutiudcdneldaunisienfisda axl9353 s e ionaesnuuliiBuduy
(Nonlinear Regression) i"mﬁ"uﬂ'15&1ﬁmummsﬁumﬂmﬁmaaﬂumimmmiwﬁmai‘em6] YOIAUNITIUAITN
7 1 FaAmnsimediilaanmsinsizianunsaruenisivasunlamanuiuresd uiddlndidesiunans
naaswidely sfinnsanainduividanuansalunisyiiune Ao Arduussansnisdndula (Coefficient of

Determination, R?) $1n7d04903A11uAaALAR aUNaIdadladY (Root Mean Square Error, RMSE) kazNasiy

an o Ao

AE9@9IAINUAAIALAG B (Sum of Squared Error, SSE) f4@un159 6-8 [1, 4, 10] lnwaun1siounsAanian

o

wusrdAvsn1sAndulageiian ArasiuidEeinnuaaIaAFouLaEIINTIdawBIANARIALARD UM AR R

Wign aziluaunsienfizdaiiuizaufigndmiurhuesaunaransn1souwiaduls

q

So.

SN (MR, R )?
RMSE = \/%[ZL(MRQW *’V‘Rpre,‘v)ﬂ o
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SSE=Y N (MR, ~MR,,, )’ (8)

exp,i

e MR.p; A8 8M318UANNTUIINNTTVIAGDS (decimal)
MRy, fe sasidiuanuuiiAinldanaunisieuiisia (decimal)
N Ao Iuudeyalunisnaaes

NAN15ILATBAUIIEHNANITIVY

1. AUNAAIENINITOULAITUT

NTBUWIITUTINRUNATB UL 50 60 UWay70°C wavAuAudNYsal 10 kPa WuugaayIniAasi (VD)

Rt A
1

WavdayyIN1ALUUTad (PVD) 15:2 Faonit 2(n) waz 2() audsy Tageuuistulninanutusudulsyana
1,229.47% d.b. ﬁ]uié’mm%uejmﬁwﬂwmm 10-13% d.b. 91ARANNSNARBINUIN LEUNSIMNTRULAATIANwalY
Wuguuuudndlnuudsaiianastunainiseuwia [1] Taglurae 1-2 Faluausnvesniseuuia ldunsmasd
AL uINNLATUSINaIATUT U8 UT19EANATRE 1T Lﬁaamﬁluﬁd’aaL'%'mﬁuﬁ“uyu%aﬁﬂ%mmmm%uqa
dloamududiysollufessuuisanasauiien 10 kPa Fwiasifenigumniuszaia 45.8 °C (4] wasBudaldsy
mufouanSaddunsusaieldlunmssumet il naitulsemeseniegrmnida deRveuis

IFulisarauturnLdunTINazanasluti9ing 9 983n150UAs LpsnRIniveslud suislazinfiog

]

AgluTFuanfouNoanU IR ITININNITILNEUIBINIINRIMN IADRIINTOULAIANAS

1.0 50 °C
L S
0.8 o il 1 5y

e
o

Moisture ratio

Moisture ratio
=
=

et
ha

0.0 T T
. 0 60 120 180 240 300 360

0 60 120 180 240 300 360 Drying time (minute)

Drying time (minute) ’

o
(=]

(M) ayeyINAALH (@) ayynAkuuad 15:2

a a

ﬂ. d‘ U 1 d’l Qy ¥ v U U s vV

A 2 M3UABULUAITRIIAINANTUTDTUTITDULAIMIEANNAUANYTD] 10 kPa TnBBULWUUZaINA
~ o ¢
AITLaY Y INALUUTEE 15:2

dy QI a v v dy o U v v v
wenninsitgaungleuwitigauasyhildatluniseuwitosas Inen1seuwiauuagyIniea
AT gaunfoUKe 50 60 wag 70°C Tdlatauuwiia 360 300 uay 270 U MWEIRU AINIMA 2(0) WazN1S
QU NALUUNAA bR UMY 300 270 wag 210 U7 ANUEIAU AIAINN 2() Nailiilasannniswiu

g2t~

QUNNNBULIRLYI TN TIN13A8WMANNTEULAENITAEMNIANAIEWNMEY dwalidnsNTeulAsguLay

q Y]
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il nanlumsounisudatonas [1, 4] ﬁaﬁuqquﬁauLLﬁﬁaﬁNasiaﬁ]auwamam‘miauLLﬁﬁaamﬁmﬁ]u
Tasmseuusiaiigamadl 70°C axldnalunisouutisioniian
defimsanmssuwisanuuaaaimansiiSeudisufugyimauuiad 15:2 figaungiiouusia 50
60 WaE70°C Fan il 3(n) 3(v) wag 3(A) MuEIFU WU maauuﬁaﬁqmnmﬂLLUUﬂ’aﬁﬁmsamawaaé’mwﬁ’au
Autusiniuarifnmouuislisninuuaggimansiimnaumgfintseuuris esannseuusisiigryginia
wuuiadiunsvhaueseudugaainia (15 wiil) aduiuanusuusseinie (2 wid) iliauduluies
puwiuAansAsuasmudongiadaasananmasuuis dmaretesiuazgnguriadnluiudainnis
g lihnglutulaundnssneniifinlddedy Sammasuuisgaluuazauduananiaiu (6, 8-9]
uaﬂmﬂ'ﬂ"miauLLﬁau;uuzjzygywmﬂmﬁmmoﬁ’u‘luﬁmaul,l,ﬁwxmﬁ yaurinseuwisgryanakuuiad anudu

TuiesauwisagldsuwlamudamnenadyinvitueiniAusatulLiansivaisu dewalianuduaigmesn

%
yaa =

NNRWeRABY vhlrgnsniseunisglunagldanlunmseuuiiaiosas [14]

1.0 %
‘_'.‘_.' ..... ¥ Ve VD P V’D
A
08 1 &, - @ PVD 15:2 min e YD 15:2 min
o R 1.8 <]
= 0.6 " [
o WA @
-E 0.4 ‘-., -"1 '3
2 z
= A =
0.2 + -.'-'f_‘_'_-
'-'."..':-_::‘:m.."_' e e :.-:;‘“
0.0 T T T T ‘_‘u"‘“ 0.0 T T T ._.’m‘."‘"‘_—'—
0 60 120 180 240 300 360 0O 60 120 180 240 300 360
Drying time (minute) Drying time (minute)
(n) gaumgiiauusis 50°C (1) goungiouuis 60°C
1.0 #
'.‘.- ..... ‘ ..... VD
08 3% <@ YD 15:2 min
[
© 0.6
g
204 -
o .
2 8
0.2 A b v
iy TR
0.0 i . S

0 60 120 180 240 300 360
Drying time (minute)

(A) gaunilouuis 70°C

P a o , & L a A % v o s
AN 3 miL‘LJaEJuLL‘LJaﬂamﬂmummmu%wumwEJ‘ULmeaﬂmmuamgim 10 kPa

wazgnMilouliie 50 60 way 70°C
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2. AU EosmAsus Wz

SowAiminvestulseunasndounis uszUSinamdsnulihililunseuutand ey
AuFomdsusuny fanmi 4 wudh dodiivgamgfisuwieduddigetuann 50 10U 60°C uazan 60 Hu
70°C %ﬁﬂﬁmméumﬁawé’wmﬁ%wwﬁauLw’fdLmemﬁ"uqigzgwmﬁmﬁﬁmamaqIﬂ&JLa?{EJUszmm%'aaas
12.32 way 9.31 MNaIRY LLazmiaULLﬁqﬁmmﬁuqzyzg’]mﬁLLUUWaﬁﬁﬁiwamaﬂﬂal,a?{aﬂﬁsmm%aaaz 0.90 way
1399 sy Maiiosnnmsiiugumgiouukagilisannisemenuiougdudmalihsamelfistu
wazvilldnalunsoundsduas uaﬂmﬂﬁlﬁaLU%'&JUL%U%%msauLLﬁﬂquqzyzywmﬂmﬁuaszjcycywmmwuﬂ’aéﬁ
grumginmseuuiadendu wud msuwisiaaanauuuiaddauAuUdemdanusumgininseuuiuy

qeyayniAnsi Inefgamgiiouwia 50 60 wag 70°C asilmnuduiomasnuinmeanadlaenfsUssinuiosay

iR ]
]

16.99 6.19 wag 11.03 mud1au MailileaninmssuwistiulaiidyanniALuuiadasasanssaneiivesdadaing

v

D

a a

wazvhlvlananlunisauwiaduas 3avihlianuduldomdsnusimistiosawnuluaig [8-9] lnensauwraiuden

gomALuUTaduazgmiauuis 70°C ImnuduUiemaaud iz daeianiviniu 24.25 MI/Kg,uer cvap.

a0
34.28 BvD EPVD 152
30_?3 28.19 27.26

= o 24.25

W
=
I

SEC (MJ/Kg )
[ % ]
=

10

50 60 70
Drying temperature (°C)

= 2 & 1% ° oy 2 a
AN 4 ﬂ’J’mﬁ‘uL‘UaE]QWﬁNWuﬁﬂLWWﬂumiaULqu"Ud

3. duazdsunuundase

151991 2 USUnaundaseuas #vaatuTanauLasnaIa UL

Method T (°C) a. L* a* b* AE
Fresh 0.994+0.004°  76.98+3.13*  1.66£0.50°  6.87+3.69° N/A

50 0.4910.083%  72.63:2.64°  4.28+1.05°  4.52:2.05%  6.24+2.66°

VD 60 0.537+0.079°  73.16:2.81°  3.12+0.99®  3.35:2.23%  6.69+2.18°

70 0.529+0.050°  68.54+2.80°  2.36+1.83" 1.03+2.35° 11.24+3.00°
50 0.443+0.0245  73.37+3.73° 1.77+1.15¢ 2.87+2.28 6.45+3.34°
PVD 15:2 60 0.458+0.080°°  73.22+5.74° 1.88+1.39¢ 4.16+5.07° 8.17+4.49°
70 0.405+0.048°  71.21+3.31°  1.81+1.19° 1.73+2.28° 8.72+3.36P

a-c means in the same column with different superscripts are significantly different (p<0.05)

JSAISINMSWADOIUNGAINUFSUBU
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USunadaszvesduliandeeuuiadiateglugg 0.405-0.537 a5l 2 FeidAegluinueiinnsgiu

a

Ao deldiAu 0.6 Aunsduszinnesliaunsanigld viliawnsaiusnududmaseuwialildaum [10]

v

HoWa15a9iAId wuin TudseuwimidaianualnslnalfesiulazdaranasessilidsdAgdeUTouiisuivia

o—

o

an lngianzigaungleuusia 70°C awilA1Auad1efan WeaNgumiin1souuieig WUy lidewnd s Ul
JENAENTY dTuTNeULTIBayINIAKUUTaddAduLAslndlAs s uTan e in1TouwiswuLayyINe

A =

AN AnAuniunltuiuyueg 1L Fan1seunisuudayyInansiayldailunseuwisnun g ainie

wuutad diunAndindotwesdudadiAianannimeass wenaintllefiansananuuanaevesdinesiu (AE)
wudn lifianuuaneiuegrsidedidey (p>0.05) sntiun1souLiILUUEINAAIA Tgumnai 70°C AeilAn
ANuLANAesElaesmInTign Wesniduniseuniiigamglguasldailuniseunisuuningaainie

PR s

o gme ' a a 0w
LUUNAEEINANDNTURIULUAIEREN9YALAU

4, WUIaRWNRdnAIEnSNRS AR

o

A15797 3 ANAINIVBIFUNISLOUNS AR

Model  Con. T (°C) Constant R? RMSE SSE
50  k=0.00866 0.97120 0.05621 0.04108
\b) 60  k=0.01061 0.98134 0.04502 0.02229
70  k=0.01388 0.99831 0.01283 0.00165
Newton 50  k=0.01032 0.99053 0.03100 0.01057
PVD 60 k=0.01231 0.99160 0.02950 0.00871
70 k=0.01699 0.99796 0.01473 0.00174
Average 0.98849 0.03155 0.01434
50 k=0.00103 n=1.43374 0.99919 0.00940 0.00115
VD 60  k=0.00221 n=1.33076 0.99917 0.00949 0.00099
70  k=0.01101 n=1.05146 0.99885 0.01059 0.00112
Page VD 50  k=0.00382 n=1.20869 0.99919 0.00907 0.00090
60  k=0.00492 n=1.19905 0.99873 0.01149 0.00132
70  k=0.01144 n=1.09179 0.99938 0.00809 0.00052
Average 0.99909 0.00969 0.00100
50 a=1.07831 k=0.00926 0.97804 0.04908 0.03131
VD 60 a=1.05482 k=0.01113 0.98492 0.04047 0.01801
Henderso 70  a=1.00802 k=0.01399 0.99839 0.01252 0.00157
n and 50 a=1.03772 k=0.01069 0.99232  0.02791 0.00857
Pabis PVD 60 a=1.02874 k=0.01263 0.99266 0.02760 0.00762
70  a=1.00986 k=0.01714 0.99809 0.01425 0.00162
Average 0.99074 0.02864 0.01145
50 a=9.98493 k=0.01635 ¢ =0.01800 0.99848 0.01292 0.00217
VD 60 a=5.70171 k=0.00562 ¢ =0.00491 0.99565 0.02174 0.00520
Verma 70  a=1.00050 k=0.01390 ¢g=- 0.99837 0.01260 0.00159
et al 50 a=-0.62900 k=0.02519 ¢ =0.01360 0.99891 0.01050 0.00121
PVD 60 a=-0.82488 k=0.02714 ¢=0.01661 0.99866 0.01180 0.00139
70  a=-0.03460 k=0.00015 ¢ =0.01564 0.99972  0.00550 0.00024
Average 0.99830 0.01251 0.00197
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50 a=0.98920 k=0.00084 n=1.47262 b =0.00001 0.99929 0.00881 0.00101

VD 60 a=0.99602 k=0.00254 n=1.29379 b =-0.00006 0.99960 0.00658 0.00048

70 a=1.00133 k=0.01304 n=1.00718 b =-0.00007 0.99922 0.00871 0.00076

Midilli 50 a=0.99911 k=0.00471 n=1.15523 b =-0.00009 0.99974 0.00513 0.00029
PVD 60 a=0.99591 k=0.00574 n=1.15717 b =-0.00008 0.99919 0.00916 0.00084

70 a=0.99972 k=0.01362 n=1.04315 b =-0.00010 0.99977 0.00495 0.00020

Average 0.99947 0.00722 0.00059

v :
&

Wednsdiuanuduilannuanismaasseuuied udeiianududuysal 10 kPa LuuAIIUAY

v

qz:yzyﬁmﬂmﬁ (VD) wagmNuAUgayuIMAwuUad (PVD) 15:2 LLasqquﬁaULLﬁq 50 60 tag 70°C lUdasen
MAMISITNDIVBILUUTIABIAMAAIENSLONNTAAIIUIU 5 1A LaLA LUUTIa8s Newton, Page, Henderson
and Pabis, Verma et al. tag Midilli mewmaiansinsizvaunisanasswuuliiidadu (Nonlinear regression)
sz“famei’ﬂaaamqm‘jmmam%ﬁmmzam’[,um'ﬁﬁnmamﬁLU?{auLLanmmsﬁumm-ﬁu%Qﬁmmxamﬁqm NIITUN
Mnanuuiuglumsihunedeasdessiindudsyavimsdnaula (R) gefian uazfisnsananaeuianaialy
Msvhedadesiansniidesesnunainndoufidsaeinde (RMSE) warnasiufdasinnunaninden
(SSE) siniigm [1, 4, 10)

PnmMshaTsin wwudeesndamansiouiidar 5 aums fendulszaninistadulaoglugis
0.97120-0.99977 msﬂﬂﬁaawaammmammﬁauﬁﬂé’naam?{aasﬂusﬁa@ 0.00495-0.05621 WAZHATINANAIADY

an o

mwmammﬁauagﬂmﬁa 0.00020-0.04018 Wanndluas199 3 Feaunisienianaves Mildilli awsavinewa

< v a

naiAsuulasaadulfaenndastunanisnaansiign lnsfiradsdulssavdnisinavlagean (R=0.99947)
Aadssnfiaesuesniunainind euridadeaadediian (RMSE=0.00722) uarA ind snasiuidsasininy
AaRLAADUATIAR (SSE=0.00059) deAnd aefunuAdan sdnuiaaunamaniniseuniadenesuydy danuin
LUUTIA83983 Midill Tarsnmsngaslunisiiuionisid suutasaufusndian (1] wasudlotrAanis
Wasuuasdrrdueuduiildannmmesssuazadamdiumuiuiisusilfnaunises Miditi snaghg
nsmiFsuiiisutudanmd 5 () nuirduualivlvluienafeatunnnismnass uenniidleasiensm
AT US YIS T A AL TUIINHANITNARBITUNAN A IUINA 8 ANN 15D Mildill nanssagud 5 (1)
WU fanuduiusvestoyainiznguiuluuundunss uasdanuatnduve udunuilily 45 a3 uanein

wuudaeaves Mildilli anansavihunenisilisundasdnsdiuninuiuredudldvansauiagn

NSAESINMSWADUIUNGINUFEUBU
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1.0 1.0
B yp 50°C ® VD 50°C
08 - A D 60C 08 {4 W
0 & \D70%C ] ® \0 C
£ 06 X PVD50°C ‘?ﬁ 06 4 X PvDs0C
- X PVD6DC a X PVDEOC
204 - - PVDT0°C E 04 4 = PoT0OC
" ks 2 0.999x + 0.0004
02 - 0.2 i okl
R? = 0.9995
0.0 0.0 T T | T
0 60 120 180 240 300 360 420 0.0 0.2 0.4 0.6 0.8 1.0
Drying time (min) Moisture ratio (exp.)
(N) BRTIFIUANUTUAULIAT () BATIFIUANUTUIINHANITNAGD
LagNaN1SINUNY

AN 5 LUSHULTIBUERTIE@IUANLTUTOITUTIANHANITNAADILATHANITYINIUIEAIBLUUTIADY Midilli

NOUWIAIE YN ALUUASTIRAZEYINAWUUTSS 15:2

#3UNan1339Y

v a

ey InATINAvIUNTHIAN YN 50 60 WAz 70°C WagAINNAUY

U

N130ULAITUTINILLATIBUL
duysal 10 kPa 71 2 Reuly Ao ANUALELAINMARTILAYAINAUGYUINARUURAFNINTIEINTENINILIa1
Juanudugganniasedanafiduauduusseinia 15:2 wudn nsiiivgamgliovwisiudeligauiinari
TisraliaTlunsaUuiuarANNAUUERINEILANST WAYNITOULATUTITIAUAUEINALUURAFENINTA
auwidulsldiininfianudugagayiniaad Wunaliszeznailuniseuwiuazanududdemasuanas

[T oo v v & a o % o ¢ a % o % o
Wk eagdldinseuuisdulsiinnudiugyamasuuiaduazgungiiouwis 70°C THanluniseuuis
v oA = Y a v o o v o W v S a
Youian uardauFuUAemndsnuIUMEAgAIAY 24.25 MI/KSnier cvap. ENMTUAUAMAINYDITUTS
WU USuauindasyuedBudamnmavinaesiiaieg sewing 0.405-0.537 Feegluinaeiannsgiu fe danladiu 0.6
nsldgamgilovuwisiiuanseiulunseuwisiudaianudugaannmatuuiadliiinnuuanssediadved iy
YDIAIMNULANANYBIELALTIN UarguUNNTB UL 70°C danararIAIINaINe ANEWA kazAdnaaveduTal
wltueinge wenntuuudnaewnendinenansionisAanldvinune M Uas Uk AR TEIUANUTUYDITUTS
Iemangay Ae aun13vee Mildili Fsfimnuwdugilunisinunegean lnedanadudulssdnimadndulagean
Wiy 0.99947 uazdiAnfanainlunisvitunesifign laedia1snfisewesrnuaainniouindaetadoniian

WU 0.00722 UagNaTINMEIERIRNUARIALAGOUMNGAWINTU 0.00059

AnANIsUUIZTNA

YavaUAMANEINEIAEnT kazmalulad wavd1inIvIAINTIUMmEATLAruIANTIL WM INedy

o

walulagsvieaany Tueen Natuayuauided
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Abstract

This research is the study about the effectiveness improvement of solar cells once the single axis

solar tracking system and ventilation fan are installed. Four types of 20-Watt monocrystalline silicon solar

:
]
]
g
-

cell panels were used for this study: 1) a fixed solar cell panel, 2) a fixed solar cell panel with ventilation

EV

fan, 3) a solar cell panel with solar tracking system, and 4) a solar cell panel with solar tracking system and

ventilation fan. The resulting data from these 4 panels were collected at the same period from 9.00 — 16.30

hrs. It has been found that the variables effecting the changes in the effectiveness of the solar cells were
temperature and intensity of solar radiation. The temperature had direct impact on the voltage, but the
temperature did not have any impact with the changes of electric current. The installed solar tracking system
on the solar cell panel had direct impact on electric current since the panel was exposed to the sunlight all
the time. Therefore, the intensity of solar radiation had a direct impact on electric current. Installing the
ventilation fan on the solar cell panel for reducing the temperature produced average power at 0.74%, while
the solar cell panel with solar tracking system produced power at 16.85%. This has been shown that the
intensity of the solar radiation had more impact than the reduction of panel temperature. Therefore, the
solar tracking system installation caused the solar cell panel to produce more average power than the fixed
panel. The installed solar tracking system and the ventilation fan on the solar cell panel could produce the
highest power and electric current out of 4 types of panel configurations. The highest average power was

8.12 Watt which the average effectiveness of the solar cell panel with the solar tracking system and the
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ventilation is at the highest average power of 7.47%. This was higher than the fixed panel without the
ventilation fan by 36%. In conclusion, the installation of the solar tracking system on the solar cell panel
caused more average power production than the fixed panel and the ventilation fan installation plus the
solar tracking system could cause very high average power production. This type of panel had the highest
efficiency and the best configuration, because the decrease in temperature caused higher voltages and the
solar tracking system provided long exposure to sunlight and caused higher voltages and more power

production.

Keywords: solar cell, electric power, efficiency, solar tracking system
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Abstract

:
]
7
2
-

The purpose of the research is to study the mechanism of single-cycle steam water pump which

EV

uses the same condenser and storage tank. The study evaluates effect of temperature and volume of

cooling water on the vacuum pressure. The experiment consisted of different conditions of cooling

temperature with the condenser tank volume 204 Liter and steam tank volume 17 Liter at 2 m. The cooling
temperature and volume of cooling water were at 15, 20, 25, and 30 °‘Cand 2, 3, 4, and 5 Liter, respectively
at suction heads 2 m. The results show that, the higher vacuum pressure in condenser tank is achievable by
decreasing cooling water temperature and increase the volume of cooling water. Furthermore, the mixed
temperature at 5 Liter of cooling water under cooling water temperature 15 “C is 64.36 "C resulting in the
highest vacuum pressure obtained up to 74.96 kPa. Therefore, reducing the cooling temperature and
increasing the amount of cooling water result in a higher vacuum pressure. Increasing the amount of cooling
water resulted in three times the effect on mixing temperature than reducing the cooling temperature. This

will result in increasing suction height of the steam water pump.

Keywords: Mixing Temperature, Vacuum Pressure, Cooling Water Temperature, Cooling Water Amount,

Steam Water Pump
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