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Abstract 

Open-plan office is a room designed without the use of full-height partitions to isolate a workstation from other workstations. Speech privacy 
is one of the acoustical problems related with communication activities of the workers. Previous studies have shown that there are several 
sound phenomena that were unable to be explored using computer simulation based on ray tracing method. This paper is attempted to find the 
influence of partition height of various designs to the privacy level based on computational fluid dynamic, especially using the acoustics 
diffusion equation method. The results show that variation of height partitions can lower sound pressure level value by 5% - 6%, variation of 
absorption coefficient can lower SPL value by 8% - 9 %, and adding furniture as book shelves does not change the open-plan office privacy 
level significantly. 
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1. Introduction 

The open-plan office concept was developed by two German consultants, Eberhard and Wolfgang Schennel, in the 1950s [1]. 
The main feature of this concept is the absence of full-height partitions for isolating workers from one another [2]. Older 
concepts incorporating stand-alone screens and furniture have usually been replaced by modular workstations that are frequently 
referred to as cubicles. There are now newer trends of workstation modular used in experiment such as ‘team spaces’ and other 
variations where the partial height panels between office workers are absent or much reduced in size [3]. Nowadays, this concept 
is in widespread use in the service industry and become the predominant format of office space for a wide range of work 
activities since this design can improve the communication and productivity of staff and employees [2] [3] [4]. However, there 
are some acoustical problems in this design, such as decreased environmental satisfaction, increased noise, and lack of privacy. 
Therefore, to characterize the quality of an open-plan office, one need to know how to determine the speech of privacy in order 
to determine the right solution of these problems [5]. 

The height and amount of partitions can define the degree of enclosure in each workstations. Moreover, a well-designed 
workstation layout is needed in order to achieve ideal speech privacy and less distraction. The goal is to control the amount of 
absorption as well as the ability to create a diffuse sound field where some of the acoustics energy are maintained. The solution 
that commonly has been used is by varying the height and sound absorption coefficient of partition in the workspace [5].  

Previous study had shown that simulation with ray-tracing method was not able to explore several sound scattering 
phenomena which was caused by the differences of absorption coefficient between surfaces. Meanwhile, other study shown that 
scattering phenomena can be observed using finite element method. This method treats sound as energy, therefore, all kind of 
sound phenomena that occur in the room can be accounted in the calculation [6]. The idea of adding parameter scattering in 
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computer simulation is introduced by Andersson, where commercial software based on acoustics diffusion equation was used to 
add scattering parameter, derived from the number density and the average cross section of the partitions [7]. This paper 
discusses the influence of partition height of various designs with computer simulation using acoustics diffusion equation. 
Variety of designs were simulated including the height partition, sound absorption, and the addition of furniture. 

2. Methods 

This paper described an objective measurement and a computer simulation method using acoustics diffusion equation. 
Acoustics data of the existing room is needed to ensure the validity of the simulation model.     

2.1. Measurement 

The acoustical condition of an open-plan office in Q building in Surabaya was measured (Fig. 1). The structural shape of the 
Q building is an L-shaped room, with a length of 42.7 m, width of 28.2 m, and height of 3.5 m. Method of measurement refers 
to the method described in ISO 3382-3:2012, which in principle defines the position of the source and microphones [8]. A sound 
stimulus is generated from a dodecahedral loudspeaker BSWA OS002. Omnidirectional microphones, BSWA MPA416, are 
used with the data acquisition sound conditioning BSWA MC3022 with two channels input in ADC 16 bit and sampling 
frequency of 44100 Hz.  

 

 

 

 

 

Microphones are positioned on an imaginary straight line that connects the workstations by equal distance. Given the 
impulse response data, several parameters were obtained, which are reverberation time (T30), speech transmission index (STI), 
and clarity index (C50). Measurements were also made of total A-weighted sound-pressure levels (SPL). Meanwhile, to evaluate 
the sound-field diffuseness, an experiment setup with two microphones were set with two positions, sitting position (1.2 m) and 
standing position (1.6 m) for each measurement points. The coherence of early reflection portion of the paired impulse 
responses is used to observe the ability of existing partitions in creating a diffused sound field. Figure 2 shows the Q building 
floor-plan and measurement 
configuration. 

 

 

 

 

 

 

 

 

 

An open-plan office can be characterized as private and non-private by using the speech privacy distance (rP), which is the 
distance from sound source where STI falls below 0.2 [8]. The distraction to perform a work on a certain listener position can be 
avoided when STI is below 0.5, related to the distraction distance (rD). Above the distraction distance, the workers concentration 

Fig. 1. Existing open-plan office - the Q building. 

Fig. 2. Floor-plan of Q building, showing the sound-source ( ) positions and receiver positions (■) 
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