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In the current era of technology and information advancements, consumer growth and electrical energy are certainly
getting more significant over time. Therefore, Energy Conservation can be carried out to find detailed information on
energy usage. How much should be paid in using that energy, Biggest potential user, and ultimately this
Conservation energy will show recommendation on Operational Equipment, even the processes. According to the
Regulation No. 13 of 2012, concerning an infrastructure that requires large-scale energy use, conservation energy
needs to be done as the will for maintaining the balance of energy using further on maintaining Eco saving energy for
further generation come as well as Psychology Faculty Universitas Diponegoro from 2016 to 2019 have a specific large
number of Energy consumer as education infrastructure that included from 13 Faculty and 5 unit operation. From
that faculty, there is spread more inside each faculty called Unit. Overall, In this case from 13 Faculty and 5 Unit, we
analyze the detailed recommendation for the Psychology Faculty of Diponegoro University as the newest building
infrastructure and Non-Exact type Educational Departement such as Potential energy user of Equipment and
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Preface

After being successfully held in 2019, the 2nd International Conference on Environment,
Sustainability Issues and Community Development (INCRID) 2020 was held at a full
teleconference in a virtual environment on October 21st, 2020, by “ZOOM”. The reason is, active
cases of COVID-19 in Indonesia are still increasing, and it is not sure whether October 2020 has
returned to normal. Besides, we want this conference to be held regularly. INCRID 2020 is hoped
to bring innovative ideas from academics and industrial experts in the field of environment. The
conference's primary goal is to promote research and developmental activities in environmental
sciences and promote scientific information interchange between researchers, developers,
engineers, students, and practitioners working all around the world. The conference was held every
year to make it an enabling platform for people to share views and experiences in an environmental
context. The conference featured five keynotes (40 minutes each, including Q&A). The plenary
session was divided into 2 sessions, which 2 of the 5 speakers gave their talk in the first session
and the last 3 in the second session. The speakers shared their slides (through share screen mode)
by themselves. However, the committee helped them to share the slides whenever the speakers
were getting trouble. Discussion and Q&A in the plenary session were included in the time that
was given to them. The moderator gave a sign if the time was over through Zoom's personal chat.
Also, we passed 10 minutes for each presentation through the zoom's breakout room. We divided
the parallel session into 8 rooms, which can be attended by 10 people (minimum) for each room.
Apart from using the zoom platform, We also try to use any other system such as youtube and
Instagram for plenary session live streaming and google forms for ensuring the participant attends
the conference from beginning to the end. There were around 110 participants, 5 keynotes
speakers, 10 moderators (2 in keynote session and 8 in parallel session), 8 co-host, and 48
committees. Participants can share their thoughts remotely (from their home).

We invited some international participants as asked speakers in parallel sessions, including
Uganda, Egypt, Japan, Malay, Aussie, and other countries. We were incredibly honored to have
invited Dr. Haryono Setiyo Huboyo, S.T., M.T, from Diponegoro University, Indonesia, to serve
as our General Conference Chair. The rest of the committee was composed of Indonesia, Italy,
Australia, Japan and other countries. In the keynote presentations part, we invited Dr. Swaib
Semiyaga from Makerere University (Uganda), Mario Rosario Guarracino, Ph. D from National
Research of Council of Italy (Italy), Prof. Dr. Ir. Ambariyanto, M.Sc. from Diponegoro University
(Indonesia), Prof. Toru Matsumoto from University of Kitakyushu (Japan), and Dr. Mai Sayed
Fouad from Fayoum University (Egypt). The conference provided a forum for discussing
environmental topics and, in particular, for promoting the exchange of new ideas and the
presentation of the latest developments in this field. This conference also provided an ideal
environment for developing new collaborations and meeting experts on the fundamentals,
applications, and products of the mentioned fields.

We are glad to share with you that we received lots of submissions from the conference, and we
selected a bunch of high-quality papers and compiled them into the proceedings after rigorously
reviewed them. These papers feature the following topics: environment, health, and safety,
environmental science, technology, and education, green infrastructure, and energy conservation
and efficiency. All the papers have been through rigorous review and process to meet the
international publication standard's requirements. Lastly, we would like to express our sincere
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Abstract. In the current era of technology and information advancements, consumer growth and
electrical energy are certainly getting more significant over time. Therefore, Energy
Conservation can be carried out to find detailed information on energy usage. How much should
be paid in using that energy, Biggest potential user, and ultimately this Conservation energy will
show recommendation on Operational Equipment, even the processes. According to the
Regulation No. 13 of 2012, concerning an infrastructure that requires large-scale energy use,
conservation energy needs to be done as the will for maintaining the balance of energy using
further on maintaining Eco saving energy for further generation come as well as Psychology
Faculty Universitas Diponegoro from 2016 to 2019 have a specific large number of Energy
consumer as education infrastructure that included from 13 Faculty and 5 unit operation. From
that faculty, there is spread more inside each faculty called Unit. Overall, In this case from 13
Faculty and 5 Unit, we analyze the detailed recommendation for the Psychology Faculty of
Diponegoro University as the newest building infrastructure and Non-Exact type Educational
Departement such as Potential energy user of Equipment and Lightning.

1. Introduction

Energy is the crucial things that could help our life activities more accessible, but in overcome using
energy that over from regular using will connect with ISO 5001 is un-efficient, Energy Conservation on
Diponegoro University which contain 13 Faculty and 5 unit field survey proofing that over from
Secondary data year 2016 to 2019 until now 2020, For instance, RSND is the highest payment bill to
PLN from 2016 to 2019 by the secondary data [1,2]. In this case, according to Peraturan Menteri ESDM
No. 14, 2012 Article 10 periodically, conservation energy on any infrastructure in each environment or
organization infrastructure should be done[3-6]. From 13 Faculty and 5 unit Audit, we take a study case
at Psychology Faculty. Hedaya Wafid already did previous research with the title Analysis of electrical
energy users in UNDIP Tembalang campus using WEB-based software [7]. This research purpose is not
using energy-saving and recommendations from energy conservation that have been analyzed based on
secondary data [8]. According to our research, we analyze further the recommendation and energy
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Abstract. Research about Sediment Transport is important for the sustainability of coastal
buildings. The infrastructure construction of the Halmahera Diesel Power Plant (PLTD) in the
coastal area requires water supply as a cooling system. The supply of cooling water can be
reduced because of erosion or sedimentation. This study uses CFD modelling of ANSYS
FLUENT applications with variations in mass flow rates. The Eulerian-Lagrangian approach is
used to predict the rate of erosion and accretion that occur around the place of Halmahera.
Methods of Particle Size Distribution (PSD) numerical simulation is uniform. The simulation
process results consist of particle mass, erosion, and accretion rate in the seabed. Variations in
mass flow rates of 0.05 kg/s, 0.1 kg/s, 0.15 kg/s, 0.2 kg/s, 0.25 kg/s obtained the erosion rate
respectively 5.425 x 107 mm/year, 1.085 x 10 mm/year, 1.626 x 10 mm/year, 2.170 x 10®
mm/year, 2.712 x 10 mm/year. The result of the accretion rate obtained from the variation in
mass flow rates is 301.43 mm/year, 602.87 mm/year, 904.30 mm/year, 1205.50 mm/year,
1507.77 mm/year. From this research. The result of simulation to be important to predict the rate
of sediment transport for consideration in the development location of construction Halmahera
PLTD.

1. Introduction
A natural process that often happens in the coastal area will have resulted in sediment transport. These
conditions will result in accretion and erosion. Sedimentation or erosion across the coastline will have
impacted the form of coastal buildings (ex: pier, jetty, wave breaker, groin, artificial sea wall, etc.).
Halmahera East Ternate island is a specified location for Diesel Power Plant Construction (PLTD). The
diesel power plant is usually used for fulfilling the electric in low capacity, new isolated place, village,
and industrial needs. The diesel power plant needs a huge water consumption for its cooling system.
The lack of water needs for cooling system because of sediment transport, will prevent diesel power
plant to work properly [1]. The research uses the data from the temporal change of shoreline that needs
expensive cost and longtime research so that simulation needed to be efficient processes [2].

Research about sediment transport conducted by Javaherci and Aliseda (2017) used Discrete Random
Walk (DRW) method on simulation to obtain sediment transport rate which marine hydrokinetic turbine

Content from this work may be used under the terms of the Creative Commons Attribution 3.0 licence. Any further distribution
BY of this work must maintain attribution to the author(s) and the title of the work, journal citation and DOI.
Published under licence by IOP Publishing Ltd 1


mahfudin
Highlight

mahfudin
Highlight


INCRID 2020 IOP Publishing
IOP Conf. Series: Earth and Environmental Science 623 (2021) 012025  doi:10.1088/1755-1315/623/1/012025

Cultivation process of microalgae using wastewater for
biodiesel production and wastewater treatment: a review

M Padri', N Boontian'", C Piasai', and T Phorndon'

'School of Environmental Engineering, Suranaree University of Technology, 111,
Maha Witthayalai Rd, Suranari, Mueang Nakhon Ratchasima District, Nakhon
Ratchasima 30000, Thailand

n.boontian@sut.ac.th

Abstract. Combining microalgae cultivation with nutrient removal is a promising technique as
it enables renewable energy generation with the additional potential removal of wastewater
contaminants in a single process. Performance and total yield of this process are still below the
standard for industrialization. Thus, optimization is needed to reach the feasibility and actualize
the concept. Cultivation conditions and reactor design play essential roles in the application and
feasibility of this process. Both aspects have been developed through the years to enable the
industrial application of this concept. Cultivation conditions are usually categorized into trophic
conditions in which each situation has its specific function and target of removal. These
conditions, however, are also applied in various reactor systems. Closed photobioreactor and
open pond are two central systems for the reactor. Two of the most applied reactor models in
wastewater are reviewed here to create a broad picture of the algae cultivation process by
emphasizing biomass production and considering different aspects.

1. Introduction

Microalgae culture is considered as the future generation of biofuel source with many additional
advantages. Among the advantages, nutrient removal and carbon sequestration are on top of the priority
list; hence, this technology's benefit in overcoming environmental issues is very favorable [1-3]. Lately,
more significant scale applications with numerous technologies vary the possibility of applying many
wastewater sources and characteristics.

The microalgae cultivation process with a specific bioreactor design shows essential roles in the
application and feasibility of coupling biomass generation with a wastewater treatment system [4].
Among factors that determine the coupling feasibility, light penetration and agitation process are
commonly mentioned in this system. Both of operational parameters are mostly affected by the design
of the reactor in which the generation of algae biomass is conducted [5]. The agitation and light
penetration are essential to ensure high biomass productivity and wastewater recovery [4,6]. Similarly,
the trophic condition must count as the first consideration since algae can cope with many carbon and
energy, including the one in the system of wastewater treatments [7].

Nonetheless, many wastewater applications as sources of nutrients for microalgal growth failed to
reach high biomass yield. Some of the applications focused on the strains and co-cultivation
microorganisms while the operational conditions were less considered. Failure to identify and construct
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Abstract. Pandemic COVID-19 adversely affects all aspects of life. Industries and transportation
reduce its activities, causing a decline in demand for logistics significantly. In Indonesia, 2.8
people predicted will be laid off, 2.9-5.2 million people lose a job, unemployment will increase
to 7.5%, poverty increases to 27.5 million people (10.2%), economic growth minus 5.32%. On
the other side, the air quality index decreased from 155 at the end of March to 69 in April. The
indicator of air quality (PM 2.5) decreased from 63.4 ug/m?® to be 20.8 ug/m®. However, there
has been increased in the amount of medical waste and energy consumption. This research aims
to identify the impacts of pandemic COVID-19 on the environment and the commitment of the
government to deal with climate change-related to SDGs. The result of research shows that the
new normal increases the number of people infected by COVID-19 significantly. The
government's commitment to dealing with climate change is decreased due to the policy to
refocus and reallocate the budget to deal with pandemic COVID-19. It is required to balance the
health aspect and economic aspect for the nation's sustainability and people's lives.

1. Introduction

1.1. Research background

COVID-19 outbreak has been the momentum to show the government's ability to handle emergency
situations and examine our adaptability and resilience in dealing with uncertainties. As per today (16"
of September) 29,155,581 confirmed cases and 926,544 deaths worldwide per today [1]. The
government of Indonesia is firstly showing ignorance in the occurrence of this pandemic. All the sudden
shift comes after our President having a call with the Director of WHO [2]. There was two months’ gap
between international level consideration of COVID-19 as a public health emergency with national
level, which started one on 30" of January. Yet, Indonesia had just started on 2™ of March, 2020.

After two months of lockdown-like policy called large scale social restriction (PSBB) being
implemented, when economic sector started to collapse, national government choose to promote a shift
towards new normal era through Decree of the Minister of Health HK.01.07/MENKES/328/2020
concerning Guidelines for the Prevention and Control of COVID-19 in Office and Industrial
Workplaces. It was decided that people are allowed to their normal activities by following the health
protocol. For the economic recovery plan, the Indonesian government had ratified Government
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Abstract. Predictive numerical simulation of airflow uniformity in canopy plants could
provide a suitable environment for plant growth. A numerical investigation of airflow in a
photosynthesis chamber was conducted using the Computational Fluid Dynamics (CFD) model.
This research-validated the numerical model with measurements performed in a bare bottom
open chamber. The chamber has bottom openings with three exhaust fans on the roof. After
model validation, airflow patterns and their uniformity were evaluated in different fan
arrangements and doubled air volume rates. The obtained results showed that a more uniform
airflow distribution was observed with increasing the fan's air volume rate (0.0187, 0.0172, and
0.0177 m3s™), particularly fan in the middle position and diagonally position inside the plant
with coefficients of variation of 14.36%, 9.3% and 10%, respectively. Moreover, increasing the
fan's air volume rate and moving the fan positions to the middle and diagonally can
significantly help produce uniform air velocity distribution inside the plant.

1. Introduction
The response of net photosynthesis to air velocity has become vital in increasing and maintaining
airflow uniformity in the plant canopy. Many researchers have conducted air velocity studies in the
plant canopy to investigate its influence on plants. For example, Shibuya et al. (2006) experimentally
clarified that upward and downward airflows enhanced the CO; exchange rate of the canopy and dry
masses of the seedlings from 1.4-1.5 and 1.2-1.3 times, respectively, compared with a conventional
horizontal airflow [1]. Okayama et al. (2008) reported (that fans set on both sides of the space and
opposed fans not set coaxially) could provide more uniform airflow distribution than the conventional
airflow pattern (fans set on one side of the room) [2]. It also enhanced the net photosynthetic rate more
than that in the traditional airflow pattern with the same energy input. Furukawa (1975) showed that
changing the air temperature did not significantly affect airflow rate efficiency on photosynthesis but
increasing the light intensity enhanced it significantly [3].

Primary data on adequate air circulation to enhance plant growth in a closed plant culture system
(chamber) were obtained by investigating the effects of the current airspeed ranging from 0.01-1.0
ms™1. Researchers also found that the plant canopy's net photosynthetic rate doubled with increased air
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