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Two Engines Create SIL Values Of 75 DB And 85 DB Respectively. What DB
Reading Would You Expect When evaluating the combined noise levels or
considering the impact of these engines in various operational environments?
Understanding how to interpret SIL (Sound Intensity Level) values in decibels
(dB) is crucial for engineers, safety professionals, and facility managers
who need to assess noise pollution, ensure compliance with safety standards,
or optimize machinery placement. This article delves into the principles
behind SIL measurements, how to calculate combined dB levels from multiple
sources, and practical applications for managing noise in industrial
settings.

Understanding SIL (Sound Intensity Level) and
Decibel Measurements

What Is SIL?

SIL, or Sound Intensity Level, is a quantitative measure of sound power or
loudness expressed in decibels (dB). The SIL provides a standardized way to
compare sound levels generated by different sources or in different
environments. It is a logarithmic scale, meaning that a small increase in dB
corresponds to a significant increase in perceived loudness.

Decibels Explained

Decibels are used to measure the intensity of sound relative to a reference
level, often the threshold of hearing. The formula for calculating decibel
levels is:

\ [

\text{dB} = 10 \times \log {10}\left(\frac{I}{I O}\right)
\1]

where:

-\ ( ) is the intensity of the sound,

I\
- \( I 0 \) is the reference intensity, typically \( 10°{-12} \) W/m? in air.

Because of their logarithmic nature, when combining multiple sound sources,



the total dB level isn't a simple addition of individual levels but requires
a specific calculation process.

Interpreting SIL Values of 75 dB and 85 dB

What Does a SIL of 75 dB Signify?

A SIL of 75 dB corresponds to a loud environment comparable to:

- Busy traffic or a vacuum cleaner running nearby.
- It is loud enough to cause discomfort over extended periods and can
potentially contribute to hearing fatigue.

What Does a SIL of 85 dB Signify?

An SIL of 85 dB is significantly louder and is often associated with:

- Construction sites, industrial machinery, or loud concerts.
- Prolonged exposure at or above this level poses a risk of hearing damage,
especially without adequate hearing protection.

Calculating the Combined Noise Level of Two
Engines

Why It Matters

Knowing the combined noise level of two engines helps in:

- Assessing overall environmental noise impact.
- Ensuring compliance with occupational health and safety standards.
- Designing effective noise mitigation strategies.

Method for Combining Two dB Values

Since decibels are logarithmic, the total combined level of two sound sources
can be calculated using the following steps:

1. Convert each SIL value back to absolute sound intensity:



\ [
I =10 \times 10~{\frac{\text{dB}}{10}}

\1]

2. Sum the individual intensities:

\[
I {total} =TI 1+ I 2
\]

3. Convert the total intensity back to decibels:

\ [
\text{Total dB} = 10 \times \log {10}\left(\frac{I {total}}{I 0}\right)
\1

Practical Calculation: Expected Combined dB
Level

Step-by-Step Calculation

Given:
- Engine 1 SIL
- Engine 2 SIL

75 dB
85 dB

Calculate:
1. Convert each to intensity:

\ [
I1
\1

107{75/10}

107{7.5} \approx 3.16 \times 10~{7}

\ [
I 2
\1

10~{85/10}

10~{8.5} \approx 3.16 \times 107{8}

2. Sum intensities:

\ [

I {total} = 3.16 \times 107{7} + 3.16 \times 107{8} \approx 3.47 \times
10~{8}

\1]

3. Convert total intensity back to dB:



\ [

\text{Total dB} = 10 \times \log {10}(3.47 \times 107{8}) \approx 10 \times
(8 + \log {10}(3.47)) \approx 10 \times (8 + 0.54) = 10 \times 8.54 = 85.4\,
\text{dB}

\1]

Result: The combined noise level of two engines with SIL values of 75 dB and
85 dB would be approximately 85.4 dB.

Implications of the Combined Noise Level

Noise Level Considerations

- The combined SIL value is only marginally higher than the louder engine (85
dB), illustrating the logarithmic nature of decibel addition.

- If both engines had similar SIL levels, the combined level would increase
by about 3 dB, which is perceptible to human hearing.

Practical Impact in Industrial Settings

- When multiple noise sources operate simultaneously, as in manufacturing
plants, the total noise level can approach or exceed safety thresholds.

- Understanding the combined SIL helps in designing appropriate noise control
measures, such as barriers, silencers, or personal protective equipment.

Noise Regulations and Safety Standards

Occupational Noise Exposure Limits

Various standards govern permissible noise levels in workplaces, including:

- OSHA (Occupational Safety and Health Administration): Limits exposure to 85
dB over an 8-hour work shift.

- NIOSH (National Institute for Occupational Safety and Health): Recommends
limits of 85 dB for 8 hours, with a 3 dB exchange rate.

Why Accurate Noise Assessment Matters

- Ensures compliance with legal requirements.



- Protects worker hearing health.
- Avoids costly penalties or shutdowns due to non-compliance.

Strategies for Managing and Mitigating Noise

Engineering Controls

- Installing sound barriers or enclosures.
- Using silencers or mufflers on engines.
- Maintaining machinery to reduce unnecessary noise.

Administrative Controls

- Scheduling noisy operations during off-peak hours.
- Limiting worker exposure time in high noise areas.

Personal Protective Equipment (PPE)

- Providing earplugs or earmuffs.
- Ensuring proper fit and usage.

Conclusion: Interpreting SIL Values for Safety
and Efficiency

Understanding how to interpret SIL values and calculate combined noise levels
is vital for managing industrial environments effectively. The example of two
engines with SIL values of 75 dB and 85 dB illustrates that the total noise
level is approximately 85.4 dB, emphasizing how dominant the louder source is
in combined scenarios. By leveraging accurate measurements and appropriate
noise mitigation strategies, organizations can uphold safety standards,
protect worker health, and optimize operational performance.

Key takeaways include:

- Decibel levels are logarithmic; combining multiple sources requires
specific calculations.

- The total SIL level is heavily influenced by the louder source.

- Maintaining awareness of combined noise levels helps ensure compliance with
safety standards.

- Implementing engineering, administrative, and PPE controls effectively
reduces noise-related risks.



For engineers, safety managers, and facility operators, mastering SIL
interpretation and noise management strategies is essential for fostering a
safe, compliant, and productive work environment.
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Frequently Asked Questions

What is the expected SIL value when two engines with
SIL readings of 75 dB and 85 dB are combined?

When combining two SIL values, the total SIL is typically determined by
logarithmic addition. The combined SIL would be approximately 86.3 dB, since
75 dB + 85 dB results in a total around 86.3 dB.

How do you calculate the combined SIL value from two
engine SIL readings of 75 dB and 85 dB?

You convert each SIL value from decibels to their linear scale (by

10~ (dB/10)), sum them, and then convert back to dB using 10logl® of the sum.
For example, 10™(75/10)=5,623 and 10"(85/10)=3,162, allowing calculation of
the combined SIL.

If two engines produce SIL readings of 75 dB and 85
dB, what is the expected SIL if only one engine
operates?

The SIL would be 75 dB if only the first engine operates or 85 dB if only the
second engine operates. The combined SIL reflects both operating
simultaneously, which is approximately 86.3 dB.

How does the presence of additional noise sources
affect the SIL reading in this scenario?

Additional noise sources would increase the overall SIL value, resulting in a
higher combined SIL reading than either engine alone, following the



logarithmic addition method.

Can the combined SIL value exceed the highest
individual SIL in this scenario?

Yes, when combining multiple noise sources, the total SIL can exceed the
highest individual SIL due to the additive nature of decibel levels on a
logarithmic scale.

What practical considerations should be taken into
account when estimating SIL values for multiple
engines?

Practitioners should consider phase differences, distance, environmental
factors, and the additive nature of noise levels, ensuring accurate
calculations by converting to linear scale before summing and then converting
back to dB.

How reliable is the calculation of combined SIL
values for safety assessments?

While mathematical models provide good estimates, actual SIL values may vary
due to environmental conditions, measurement inaccuracies, and source
interactions, so practical measurements are recommended for safety-critical
assessments.

What is the significance of understanding combined
SIL values in industrial safety?

Understanding combined SIL values helps in designing effective noise control
measures, ensuring compliance with safety standards, and protecting workers
from potential hearing damage or other noise-related hazards.

How would the SIL reading change if only one engine
operates at a time versus both operating
simultaneously?

If only one engine operates, the SIL corresponds to that single source (75 dB
or 85 dB). When both operate simultaneously, the combined SIL would be
approximately 86.3 dB, reflecting the additive effect of both noise sources.

Additional Resources

Decibel (dB) Levels in Dual Engine Noise Analysis: A Comprehensive Review



Introduction

Understanding noise levels produced by machinery, especially engines, is
critical for engineers, safety professionals, and product developers. When
assessing the combined noise output of two engines, each producing specific
decibel (dB) readings, it becomes essential to accurately estimate the
resultant sound level. In this review, we explore the scenario where two
engines generate SIL (Sound Intensity Level) values of 75 dB and 85 dB,
respectively. We will analyze how these levels combine, what the expected
total dB reading would be, and the factors influencing the combined noise
perception.

Fundamentals of Sound Measurement: Decibels and
Sound Intensity

Before delving into the specifics, it's crucial to revisit the basics of
sound measurement.

What Is a Decibel (dB)?

- The decibel is a logarithmic unit used to express the ratio of two values
of a physical quantity, often power or intensity.

- In acoustics, dB measures sound pressure levels, which correspond to the
loudness perceived.

- The logarithmic nature means an increase of 10 dB approximately doubles the
perceived loudness, though not the actual energy.

Sound Intensity and Level

- Sound intensity refers to the power carried by sound waves per unit area.
- Sound Intensity Level (SIL) or SPL (Sound Pressure Level) is expressed in
decibels relative to a reference level, typically 20 micropascals (the
threshold of hearing).

Why Logarithmic?

- Human hearing perceives loudness logarithmically, so measuring in dB aligns
with human perception.
- Combining multiple sound sources requires understanding how decibel levels



add, considering their logarithmic nature.

Combining Two Sound Sources: Theoretical
Approach

When dealing with two independent sound sources, each producing a known SPL
or SIL, the total sound level is not simply the arithmetic sum of the two
levels. Instead, it requires an understanding of how sound intensities add

up.

Converting dB to Intensity

- To combine the sound levels, first convert each dB measurement into its
corresponding intensity, using the formula:

\ [

I =10 \times 10~{\frac{dB}{10}}
\1

where:

- \( I 0 \) is the reference intensity (commonly \( 107{-12} \) W/m2).

- Since \( I 0@ \) is common and cancels out in ratios, the focus is on the
relative intensities.

Adding the Intensities
- Sum the individual intensities:
\ [

I {total} =TI 1+ I 2
\]

- Convert back to dB:

\ [
dB {total} = 10 \times \log {10} \left( \frac{I {total}}{I 0} \right)
\1



Calculating the Combined Decibel Level

Given the two engines’ SIL values:

- Engine 1: 75 dB
- Engine 2: 85 dB

Let's perform the calculations step-by-step.

Step 1: Convert dB to Intensity

Since the reference \( I 0 \) is the same, we can express the intensities
relative to \( I 0 \):

\ [
I1
\1
\ [
I2
\1

10~{\frac{75}{10}}

10~{7.5}

107 {\frac{85}{10}} 107{8.5}

Step 2: Sum the Intensities

\ [
I {total} = 107{7.5} + 107{8.5}
\]

Note that:

\ [
10~{7.5} \approx 3.16 \times 10"7
\1
\ [
107{8.5} \approx 3.16 \times 1078
\1

Adding:
\ [

I {total} \approx 3.16 \times 1077 + 3.16 \times 107”8 = 3.48 \times 1078
\1

Step 3: Convert Total Intensity Back to dB



\ [

dB {total} = 10 \times \log {10} (3.48 \times 1078)
\1

\ [

= 10 \times (\log {10} 3.48 + \log {10} 1078)
\1

\ [

= 10 \times (0.541 + 8)

\1

\ [

= 10 \times 8.541 = 85.41\, \text{dB}

\1]

Interpreting the Results: What dB Reading to
Expect?

Based on the calculations, when two engines produce SIL levels of 75 dB and
85 dB, the combined noise level is approximately 85.4 dB. This indicates
that:

- The louder source (85 dB engine) dominates the total level.

- The addition of the quieter source (75 dB) results in a slight increase
(~0.4 dB) over the louder engine alone.

- The total decibel level is very close to the higher individual level, which
is typical when combining sources with large differences in SPL.

Key Takeaways:

| Scenario | Expected Total dB | Explanation |

=== -] ---

| Two engines both at 75 dB | ~75.2 dB | Slight increase due to addition of
similar levels |

| Engines at 75 dB and 85 dB | ~85.4 dB | Dominated by higher level, minor
increase from the lower level |

| Two engines both at 85 dB | ~85.8 dB | Slight increase due to similar high
levels |

Practical Implications and Considerations

Understanding how two engines' noise levels combine has several practical
applications:



Noise Pollution Assessment

- When evaluating environmental noise impact, knowing the combined SPL helps
determine compliance with safety and emission standards.

- For example, a single engine at 85 dB combined with another at 75 dB
results in a total around 85.4 dB, which might be critical for setting
operational limits.

Safety and Hearing Protection

- Occupational safety guidelines often specify maximum permissible noise
levels.

- Recognizing that adding a quieter engine to a louder one minimally
increases the overall SPL helps in planning effective noise control measures.

Design and Engineering

- Engineers designing machinery or soundproofing solutions must consider
cumulative noise levels.

- For instance, adding multiple engines or components requires accurate
decibel calculations to ensure overall compliance.

Limitations and Additional Factors

- Directionality: Sound sources are directional; combining sounds from
different angles may affect perceived loudness.

- Environmental Effects: Reflection, absorption, and ambient noise can
influence actual SPL measurements.

- Measurement Variability: Instrument precision and measurement conditions
can cause slight deviations.

Conclusion

In summary, when two engines produce SIL levels of 75 dB and 85 dB
respectively, the combined sound level is approximately 85.4 dB. This
underscores the logarithmic nature of decibel addition, where the louder
source largely determines the total SPL, with the quieter source adding only
a marginal increase. For professionals involved in noise management, product
development, or environmental compliance, accurately predicting combined
sound levels is vital for sound design, safety standards, and regulatory
adherence.

By understanding these principles, engineers and safety personnel can make
informed decisions about machinery operation, noise mitigation strategies,



and compliance measures, ultimately contributing to safer and more efficient
environments.
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