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How to Calculate Decibels Manually

Decibels (dB) are a logarithmic unit used to measure sound intensity. Unlike regular arithmetic, adding
or subtracting decibels requires a specific process because decibel values are logarithmic. Hereâ??s a
step-by-step guide on how to manually add or subtract decibel values.

Decibel Addition and Subtraction

Sound levels in decibels cannot be directly added or subtracted without converting them back to a
linear scale. This involves using antilogarithms. Hereâ??s how you can perform these calculations:

1. Convert Decibels to Linear Scale:
Use the formula: LinearÂ Value=10(dBÂ Value/10)\text{Linear Value} = 10^{(\text{dB
Value}/10)}LinearÂ Value=10(dBÂ Value/10)
This converts the decibel value to its corresponding linear scale value.

2. Perform Addition or Subtraction on Linear Scale:
Addition: Add the linear values.
Subtraction: Subtract the linear values.

3. Convert Back to Decibels:
Use the formula: dBÂ Value=10logâ•¡10(LinearÂ Value)\text{dB Value} = 10 \log_{10}
(\text{Linear Value})dBÂ Value=10log10â??(LinearÂ Value)
This converts the resultant linear value back to a decibel value.

Example of Decibel Addition

Letâ??s add three decibel values: 94.0 dB, 96.0 dB, and 98.0 dB.

1. Convert to Linear Scale:
For 94.0 dB: 10(94.0/10)=109.410^{(94.0/10)} = 10^9.410(94.0/10)=109.4
For 96.0 dB: 10(96.0/10)=109.610^{(96.0/10)} = 10^9.610(96.0/10)=109.6
For 98.0 dB: 10(98.0/10)=109.810^{(98.0/10)} = 10^9.810(98.0/10)=109.8

2. Calculate Linear Values:
109.4â??2.51Ã?10910^9.4 \approx 2.51 \times 10^9109.4â??2.51Ã?109
109.6â??3.98Ã?10910^9.6 \approx 3.98 \times 10^9109.6â??3.98Ã?109
109.8â??6.31Ã?10910^9.8 \approx 6.31 \times 10^9109.8â??6.31Ã?109

3. Add Linear Values
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:
2.51Ã?109+3.98Ã?109+6.31Ã?109=12.8Ã?1092.51 \times 10^9 + 3.98 \times 10^9 + 6.31
\times 10^9 = 12.8 \times 10^92.51Ã?109+3.98Ã?109+6.31Ã?109=12.8Ã?109

4. Convert Back to Decibels:
10logâ•¡10(12.8Ã?109)â??10logâ•¡10(12.8)+10logâ•¡10(109)10 \log_{10} (12.8 \times 10^9)
\approx 10 \log_{10} (12.8) + 10 \log_{10}
(10^9)10log10â??(12.8Ã?109)â??10log10â??(12.8)+10log10â??(109)
â??10Ã?1.11+90\approx 10 \times 1.11 + 90â??10Ã?1.11+90
â??11.1+90\approx 11.1 + 90â??11.1+90
â??101.1Â dB\approx 101.1 \text{ dB}â??101.1Â dB

So, the result of adding 94.0 dB, 96.0 dB, and 98.0 dB is approximately 101.1 dB.

Example of Decibel Subtraction

Subtracting decibel values follows a similar process. For example, if we subtract 96.0 dB from 98.0 dB:

1. Convert to Linear Scale:
For 98.0 dB: 10(98.0/10)=109.810^{(98.0/10)} = 10^9.810(98.0/10)=109.8
For 96.0 dB: 10(96.0/10)=109.610^{(96.0/10)} = 10^9.610(96.0/10)=109.6

2. Calculate Linear Values:
109.8â??6.31Ã?10910^9.8 \approx 6.31 \times 10^9109.8â??6.31Ã?109
109.6â??3.98Ã?10910^9.6 \approx 3.98 \times 10^9109.6â??3.98Ã?109

3. Subtract Linear Values:
6.31Ã?109â??3.98Ã?109=2.33Ã?1096.31 \times 10^9 – 3.98 \times 10^9 = 2.33 \times
10^96.31Ã?109â??3.98Ã?109=2.33Ã?109

4. Convert Back to Decibels:
10logâ•¡10(2.33Ã?109)â??10logâ•¡10(2.33)+10logâ•¡10(109)10 \log_{10} (2.33 \times 10^9)
\approx 10 \log_{10} (2.33) + 10 \log_{10}
(10^9)10log10â??(2.33Ã?109)â??10log10â??(2.33)+10log10â??(109)
â??10Ã?0.367+90\approx 10 \times 0.367 + 90â??10Ã?0.367+90
â??3.67+90\approx 3.67 + 90â??3.67+90
â??93.67Â dB\approx 93.67 \text{ dB}â??93.67Â dB

So, the result of subtracting 96.0 dB from 98.0 dB is approximately 93.67 dB.

Importance of Understanding Decibel Calculations

Understanding how to manually calculate decibel values is crucial for several reasons:

Accuracy: Ensures precise calculations in situations where using a calculator is not feasible.
Knowledge: Helps in grasping the logarithmic nature of sound levels.
Application: Useful in various fields such as acoustics, audio engineering, and environmental
noise assessment.
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