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OTTV recalculation of Suara Merdeka Tower: a 

recommendation design towards energy efficient building 
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Abstract. This paper discusses how a building facade design possess an immense significant 

effect on thermal value transfer on building envelopes. The thermal transfer from outside into 

the building through the building envelope affects the thermal conditions in the building. 

Hence it determines the energy requirements in the room, such as the need for indoor air 

conditioning. Calculation on the southwest facade of Suara Merdeka Tower Semarang using 

the Ecotect software with the result that the OTTV (Overall Thermal Transfer Value) reaches 

above 35 W/m2 that is 59.44 W/m2. This facade is the face of the building as well as the 

smallest facade area. This smallest area remarkably influences on conditions in the building 

since the combination of glass types dominate and no shading devices on the entire side of the 

building. Solar radiation falls directly on the Southwest side after 12.00 pm and is not 

shadowed at all (overshadowed by 0%). This study simulates the redesign of the southwest 

façade and recalculates the OTTV value after the redesign process using the Ecotect software. 

The result obtained is a decrease in OTTV value by up to 35% after redesign recommendation 

applied. 

1.  Introduction 

The facade turns as the most significant architectural element for communicating the function and sign 

of a building. The building facade is a building envelope that is second intensely exposes to solar 

radiation after the roof. Indonesia is a humid tropical climates country, apart from humidity and the 

influence of wind speed factors, solar radiation is the main factor encountered by building facades [1]. 

The building envelope is not only a two-dimensional form of the outer surface but a transitional space 

that acts as a theatre of interaction between outer and inner space [2]. 

The building envelope as a building’s outer skin reacts directly to climatic conditions is determined 

by the type of material used. Building material becomes an intermediary medium between outdoor 

temperature and solar radiation and indoor temperature. Climate considerations influence the choice of 

building materials used. The factors that need to consider are the material’s characteristics and 

thickness and the colour of the outer surface of the material. The most determining factors of material 

characteristics are the heat transmission value or u-value and thermal resistance [3]. Researches 

revealed that solar radiation becomes the largest contributor to the amount of thermal transfer to the 

building [4]. The amount of solar radiation transmitted through the building envelope is influenced by 
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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 10-7 mm/year, 1.085 x 10-6 mm/year, 1.626 x 10-6 mm/year, 2.170 x 10-6

mm/year, 2.712 x 10-6 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.
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Numerical simulation of detailed airflow distribution in newly 

developed photosynthesis chamber  
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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−1), 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 CO2 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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