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Abstract. The types of window, either permanent or impermanent will influence the building
thermal profiles. Natural ventilation is one of technique to create passive cooling design in the
building. It can improve the quality of indoor air, thermal comfort and reduction of energy
consumption for air conditioning. In this present work, a study on the type of natural
ventilation and the effect to thermal building performance was conducted. There are two types
of natural ventilation as main variable in this study, top hung window and jalousie window. To
develop the study, a simulation used Computational Fluid Dynamics (CFD) also conducted.
One natural ventilation as outlet also added in the simulation. Based on the data measurement
and computer simulation, jalousie window can provide better thermal performance. The range
of difference between indoor air temperature on the chamber with jalousie window and
chamber with top hung window is 0.2°C to 0.5°C, showing greater heat loss. The average of
amount on the indoor air flow also was found 0.0317 m/s higher in the chamber with jalousie
window. Particularly in the inlet, it was clear that the velocity of incoming air flow is faster and
significantly allowed greater air with lower temperature entered from outside to inside.

1. Introduction

Natural ventilation is ventilation technique without any mechanical devices [1]. It is one of strategies
to improve building thermal performance by resulting air temperature changes that entering building
[2]. It also reduces the amount energy consumption for air conditioning and improving indoor air
quality [3-6]. Building with natural ventilation has 40% lower for energy consumption [7,8].
Especially for traditional residential building, natural ventilation can increase the exchange of indoor
and outdoor air, provides internal air renewal and thermal comfort for the occupant [9]. Sick building
syndrome (SBS) is easy to come when building does not have enough ventilation [10-13]. Therefore,
strategies of natural ventilation should be integrated into building design.

The existence of external wind velocities, wind direction and vegetation around building become
the external factors that influence the performance of natural ventilation [14]. Elshafei et al. [15] also
said that temperature, air velocity and humidity have strong influence on the natural ventilation. While
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Abstract. Despite of adverse impacts on the environment, landfill has big potency as renewable
energy sources since it generates biogas from organic waste degradation process which can be
used for power plant purposes. In 2017, the volume of waste disposed to Manggar Landfill was
128,000 tons, which mostly are organic waste (59.4%). Therefore, this study aims to estimate
the amount of energy that can be generated from landfill as methane, by calculating biogas
production in landfill based on waste generation, as well as composition using LandGem and
Afvalzorg model. In 2017, Manggar landfill produced about 4x10*Mg CHa/year or about 5.31
to 6.44x10° m3/year. The estimated methane then converted to electricity using gas engine and
trigeneration methods. Using gas engine, methane from Manggar Landfill is predicted to produce
electricity about 787 MWh/month. On the other hand, if trigeneration method applied (by
keeping the same gas engine as before), it produces 41.8% of heat which convert to 29.3 kWh
of cold. In conclusion, it will be beneficial if Manggar Landfill capture and treat methane for
generating electricity since Manggar Landfill produces about 6.44x10° m3/year which can be
used for electricity purposes of around 10,000 people using gas engine.

1. Introduction

Landfilling is the most preferable method applied in developing countries, particularly in Indonesia, in
handling its municipal solid waste. It is considered as cheap and convenient method since it is not
restricted to advanced technology for treating and managing waste. Despite of its economics advantages,
landfilling gives many adverse impacts on environment. The failure of landfilling methods may lead to
many environmental contaminants due to leachate and which are soil pollution, ground water
contamination and air pollution due to emission of greenhouse gases [1]. Therefore, waste management
hierarchy put landfilling method as last option preferable due to its adverse effect to environment.

In Balikpapan, landfilling has been practiced many years ago, but proper landfilling area named
Manggar landfill was opened in 2002. When opened in 2002, the volume of waste disposed to Manggar
landfill was 69,000 tons and in 2017 it reached 128,000 tons. In a period of 15 years, the volume of
waste has doubled. Urban waste that is directly piled up still contains a lot of organic waste at 59.4%.
Followed by plastic waste, paper, and others, which have a composition respectively: 13.51%, 12.26%,
and 10.62%. This high percentage of organic waste gives adverse impact from landfill gas produced by
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Abstract. To fulfil the Paris climate agreement, the Indonesian government aims to increase
the share of renewable energy. New regulation for solar rooftops came into effect in January
2019 to give more security for investments in solar projects. However, for a majority of
consumers, the implementation of the regulation and economical operation of a PV system
brings many hurdles. A 10 kWp PV on-grid system at UKRIM University is monitored to gain
information about energy data, return of investment (Rol) and levelized costs of energy
(LCOE). Based on the monitoring results, three different consumer types (social institutions,
residential buildings and offices) are analyzed with respect to profitability. For the PV
installation at UKRIM, an Rol of 17 years is calculated. The LCOE is calculated as 0.08
USD/kWh and thus higher than the levelized feed-in price of only 0.076 USD/kWh. The
current ten kWp PV system can offset 80% of the electricity demand of the building it is
connected to. Nevertheless, the most economical size would be only seven kWp, showing that
the most green (zero net energy) and the most economical system (fastest Rol) can differ
greatly. The slow Rol makes a PV on-grid system economically not interesting for social
tariffs. Though residential buildings and office buildings can achieve faster Rol, mainly
because of higher electricity prices.

1. Introduction

In the Paris Agreement 2016, Indonesia, among 195 other countries, determined contributions to
mitigate global warming. Indonesia aims to achieve 23% of renewable energy by 2025 until 2018,
Indonesia reached 8% [1] The global technical potential for solar energy is 78,400 PWh/year [2]. The
electricity generation by solar energy is still small compared to neighbour countries as seen in Figure

1.
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Abstract. Bio-drying is a technology used to reduce water content in waste using
microorganisms that naturally increase the temperature in the decomposition process. With this
process, the water content can drop more within a month. Bio-drying produces a product in the
form of Solid Recovered Fuel (SRF) which is produced from partially degraded waste. To
obtain a waste that is not fully stabilized and maintains a high biomass content, degradation of
organic compounds is carried out partially. During the bio drying process, temperature affects
the degradation process. Temperature affects the bio drying, which will also affect the bio
drying product that is indicated by the value of water content. Therefore, in this study, the
change of process parameters will be explained, which is in the form of temperature and water
content, that is caused by the difference in the air discharge entering the reactor (0, 2, 4, and 6
I/m) with the initial water content of 60%-65%. After 30 days, the optimum airflow is 4 I/m
with a decrease in water content of 58.29%; on the last day of the bio drying process (30th

day).

1. Introduction

Waste production in Indonesia has increased every year [1]. From the data of the Ministry of
Environment and Forestry, it is noted that the total waste in 2017 was 65.8 million tons, and the total
waste in 2018 was 65.752 million tons. This number is estimated to increase by an average of one ton
per year. However, proper management efforts cannot yet be made because of the high investment
required.

One alternative to reduce waste volume is by waste to energy (WTE) technology with an
effectiveness of 90% [2]. Waste that can be converted into energy depends on the density,
composition, and relative percentage of water content [3]. However, most of the waste in Indonesia is
a wet waste with a lower calorific value, which makes it difficult to be burned [4]. Utilization of waste
by increasing the calorific value of waste in the bio drying process is one of the excellent and effective
solutions for reducing the level of municipal solid waste (MSW) in these conditions [5].

Bio-drying is the decomposition of partial organic substances by utilizing the heat generated by
microorganisms that are helped by aeration [6]. The bio drying process only partially stabilizes waste.
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