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INTRODUCTION
According to ISO (International Organization for Standardization), noise is defined as a sound that interferes
human or animal activities. 
According to research, comfortable noise levels are in the range of 40 to 60 dB. Above 70 dB, individuals begin to
feel discomfort, and at 85 dB, the risk of hearing damage increases. In the context of a museum, it is important to
keep noise levels below these comfort limits.
Noise in museum environments can be caused by several factors. First, high visitor numbers can cause significant
sound spikes. Second, building materials that do not support acoustics can worsen the noise. Third, additional
activities such as interactive exhibitions and audiovisual presentations can increase noise levels.
Noise levels at the National Museum of Indonesia, Central Jakarta, are an important issue that must be
considered for the comfort of visitors and the protection of the exhibited collections.



LITERATURE REVIEW
Mayer's Cognitive Theory explains that every individual has different information processing channels for audio
and visual information, and each channel processes limited information at one time. Cognitive Load can only be
reduced if the presentation of information is well designed, in accordance with the individual's cognitive
processing habits, and reduces unnecessary or ineffective cognitive processing (Murwonugroho et al., 2023).    
Noise level measurement (noise mapping) is to determine the noise distribution pattern of an area based on the
measured Sound Pressure Level (SLP). By placing a sound source in the form of an active speaker that emits
sound with a predetermined frequency, and the location of the sound source placed on the stage and measuring
the SLP every 3 meters in the building hall, with the aim of being able to produce a more detailed noise graph
changes and anticipate the accuracy of the sound level meter (Ramadhan et al., 2017).
Comfort in acoustics is a comfortable atmosphere that is felt by someone in their hearing sensation, where
someone can clearly hear sounds without experiencing interference from other sounds. The sounds heard are
free from unwanted sounds and free from acoustic defects such as noise, hum, excessive echo and others (Sirait
et al., 2019).



METHODS
The research method used is a qualitative research method in an area which includes the permanent exhibition room on the 2nd
floor of building B (Arca Building) of the National Museum of Indonesia, Jakarta.
Method includes:

Measurement with sampled points with the Story Line of Information Technology, Economy, and Transportation. 1.
Measurement with Grid is by making a sample of noise data at the desired location with distance intervals. 2.
Input data and data processing with a logarithmic formula to obtain the magnitude of sound intensity per measurement point.3.
The measurement results are made into a color code to describe the noise conditions, 4.
Green = noise level below 80 dBA
Orange = noise level above 90 dBA
Yellow = noise level between 80 - 90 dBA.

The research instruments that will be used are:
Manual Sound Level Meter
Infra Red Length Meter 
Measuring tool
Table to record the datas



RESEARCH RESULTS
Identification of noise sources in the 2nd floor
exhibition room of the National Museum, are
namely from:

Sound from the LCD TV on the 1st floor that
propagates vertically through the void atrium
that connects from the 1st to the 3rd floor.

1.

Sound from the LCD TV at the entrance on the
2nd floor that propagates horizontally
throughout the room.

2.

Human voices or visitors at the exhibition
space on the 2nd floor.

3.



RESEARCH RESULTS
The atmosphere of the exhibition space is influenced by sound that experiences various events such as reflection,
diffusion, absorption, diffraction, and refraction. To achieve optimal acoustic conditions, there are several main
factors, such as the use of material. Materials have certain characteristics or properties, for example, there are
materials that reflect and there are also materials that absorb (Kho, 2014).

The exhibition space facilities on the 1st floor have an LED TV
as a multimedia facility that provides information about
humans and culture on the 1st floor right in the void so that
the sound can be heard up to the 3rd floor.



RESEARCH RESULTS
Data collection was conducted in the permanent exhibition room on the 2nd floor of Building B. The measurement
points were mapped into 22 measurement points, marked with letters A to V. One measurement point was taken 3
times to determine the average noise level at one point, which was taken as the lowest and highest numbers.
Measurement data was calculated using these formula:
Ls 1-22 = 10 Log 1/6  (10 0,1xL1+10 0,1xL2+…+10 0,1xL6 )
Lsm = 10 Log 1/22  (22 x 10 0,1 x Ls1 x Ls2 x … x Ls 22)

As a conclusion from the measurement results at the
22 points, all measurement points of noise levels were
still above the recommended sound level, which was
in the range of 45 dBA to 55 dBA. Measurement point
J (architectural collection) was the measurement point
with the lowest average, which was 59.11 dBA.



Here is a brief explanation of noise levels in permanent exhibition spaces:
50 dB - 60 dB    : This noise level is equivalent to normal conversation. Still within the comfortable range for most
people.

1.

60 dB - 70 dB       : The noise level indicates a busy environment. Some people may start to feel disturbed.2.
70 dB - 80 dB     : Quite loud noise, from conversations and music coming from TVs. Prolonged exposure can start to
affect hearing and cause stress.

3.

80 dB - 90 dB     : Quite high noise levels, such as the sound of chainsaws or airplanes taking off. Prolonged exposure to
this level can cause hearing damage.

4.

RESEARCH RESULTS



RESEARCH RESULTS
Indonesian National Standard (SNI) 03-6386-2000 concerning sound level
specifications for buildings and housing, stated that the recommended sound level
for exhibition spaces in museums is 45 dBA as a good sound level and 55 dBA as
the maximum recommended sound level (National, 2000).

Acoustic comfort in museum exhibition spaces is essential to creating a pleasant
visitor experience. Here are some factors to consider:

Noise Control: Use sound-absorbing materials, such as acoustic panels and
carpeting, to reduce echo and background noise. This helps keep
conversations and explanations clear.

1.

Space Design: Consider the shape and size of the space. Spaces with high
ceilings may require special treatment to avoid excessive echo.

2.

Sound Zoning: Divide the exhibition space into zones with different noise
levels. For example, interactive areas may be louder, while art display areas
should be quieter.

3.

Sound Lighting: Use sophisticated audio technology, such as directional sound
systems, to ensure that information is heard only by visitors who are nearby.

4.

Visitor Amenities: Provide quiet rest areas for visitors who may feel
overwhelmed by noise.

5.



CONCLUSION
The measurement results at each measurement point by paying attention to the sound source, the distance from the
sound source to the measuring point, and measurements per point carried out 3 times, are concluded as follows:

Noise sources in the room are dominated by Plasma TV located on the 1st floor and connected to the 2nd floor
via the Vide Atrium and the voices of visitors, especially student visitors.

1.

The sound intensity from 22 measurement points shows that the lowest sound intensity is 59.11 dBA, which is
at point "J" in the Architecture collection material display area, and the highest is 87.85 dBA, which is at the
measurement point "R" in the Communication Equipment collection area.

2.

The average sound intensity in the Permanent Exhibition Room on the 2nd Floor is 69.87 dBA. The noise level
scale is "Loud", because based on the Sound Level Standard it is recommended for exhibition spaces in museums
to be 45 dBA, with a maximum of 55 dBA.

3.

The presence of Column Vitrines is one of the agents that can limit the frequency of sound waves between
measurement point A to measurement point Q.

4.
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