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How Our Written Courses Work 
This document is the course text. You may review this material at your leisure 
before or after you purchase the course.  
After the course has been purchased, review the technical material and then 
complete the quiz at your convenience.  
A Certificate of Completion is available once you pass the exam (70% or greater). 
If a passing grade is not obtained, you may take the quiz as many times as 
necessary until a passing grade is obtained). 
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email us at admin@PDH Pro.com. 

 



 
Noise and Vibration Control 

Copyright 2026  Page 1 

Module 1: Design Fundamentals 

Learning Objectives 
By the end of this section, you will be able to: 

• Identify the scope and applicability of military noise and vibration control standards for 
mechanical systems. 

• Evaluate the statistical reliability of noise level estimates provided in standard design criteria. 

• Determine the appropriate use of English and Metric units in acoustical engineering 
documentation. 

Executive Summary: This module establishes the baseline criteria for controlling noise and vibration in 
mechanical systems within military facilities. The guidance focuses on protecting 80-90% of installations 
through standardized estimates, ensuring a balance between acoustic performance and construction 
economy. 

Purpose 
This course provides qualified designers with the essential criteria and guidance required for the design 
and construction of features related to noise and vibration control. The focus is specifically on 
mechanical equipment systems commonly encountered in military facilities. 

Scope and Applicability 
These design criteria are mandatory for: 

• All new construction projects. 

• Major alterations of existing structures. 

    Safety Constraint: Special-function military facilities or missions requiring higher acoustic standards 
are not covered by this general manual. Designers must consult specific design directives for these 
exceptions. If the standards provided here do not meet all project requirements, you must supplement 
them with recognized industry construction practices and design standards. 

References 
For a comprehensive list of supporting technical documents, codes, and standards utilized in this 
module, refer to Appendix A. 

Statistical Reliability of Noise Estimates 
Noise level estimates in this manual are derived from various types of mechanical equipment, often 
graded for power or speed variations. 

• Design Margin: Estimates are typically set a few decibels above the average level. 

• Protection Level: Designs based on these estimates will adequately protect approximately 80 to 
90 percent of all equipment installations. 

• Economic Optimization: It is intentionally uneconomical to design every space to accommodate 
the "noisiest possible" equipment, as this would require excessive wall and floor mass beyond 
the needs of most systems. 
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      Design Tip: While these recommendations are highly reliable for on-grade or upper-floor locations 

in steel and concrete buildings, use caution with all-wood construction. The low mass of wood 

structures often results in higher transmitted noise and vibration than desired for heavy mechanical 

equipment. 

Units of Measure 
The dual-unit system is applied as follows: 

• English Units: Used for conventional physical dimensions (length, volume, speed, weight). 

• Metric Units: Reserved for specialized acoustical applications to align with International 

Standards Organization (ISO) definitions (e.g., using 20 micropascals as the reference base for 

sound pressure level). 

Terminology 
For a detailed explanation of abbreviations and technical terms used throughout this module, consult 

the Glossary. 

Checkpoint Quiz 

1. Why does the manual utilize noise estimates that are a few decibels above the average rather 

than peak levels?  

a) To ensure 100% sound isolation in all military facilities.  

b) To balance economic construction costs with effective protection for 80-90% of equipment. 

c) Because average levels are more difficult to measure in the field.  

d) To account for the lower mass of wood-frame construction. 

Answer: (b). The manual seeks to avoid overdesign (thicker/heavier walls) by protecting the majority of 

cases rather than the extreme outliers. 

2. In which scenario would the designer be required to look beyond this manual for primary design 

criteria?  

a) A standard office renovation in a concrete building.  

b) An on-grade mechanical room for a base laundry facility.  

c) A special-mission facility with high-sensitivity acoustic requirements.  

d) A new construction project using steel-frame structures. 

Answer: (c). Special-function facilities are excluded from the general scope and require specific design 

directives. 
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Module 2: Noise and Vibration Criteria 

Learning Objectives 
By the end of this section, you will be able to: 

• Select the appropriate noise criteria (NC or RC) based on the specific functional requirements of 

an indoor space. 

• Calculate the rumble potential of mechanical systems using octave band sound pressure level 

summation. 

• Evaluate vibration levels against occupant sensitivity and structural safety thresholds. 

Executive Summary: Noise and vibration criteria serve as the benchmark for evaluating the suitability of 

indoor environments. By utilizing NC and RC curves for noise and standardized velocity limits for 

vibration, designers can ensure both occupant comfort and structural integrity. 

General 
This section establishes the data and parameters for acceptable indoor noise and vibration levels. These 

criteria are essential for evaluating existing spaces and guiding the design of new military facilities. 

Noise Criteria in Buildings 
Three primary metrics are used to evaluate intrusive mechanical noise: Noise Criteria (NC), Room 

Criteria (RC), and Speech Interference Level (SIL). 

Noise Criterion (NC) Curves  

NC curves (Figure 2-1) define allowable sound pressure levels (SPLs) across octave frequency bands. 

• Range: Lower curves represent quiet environments for rest; upper curves represent noisy work 

areas. 

• Compliance: A design goal is met if the SPL is equal to or lower than the target curve in all 

bands. 

• Practical Allowance: An NC condition is generally accepted if no more than one or two octave 

bands exceed the curve by 1–2 dB. 
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Figure 2-1. Noise Criterion (NC) Curves 
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Room Criterion (RC) Curves  

RC curves (Figure 2-2) are the current standard for evaluating mechanical equipment noise, differing 

from NC curves by extending into low frequencies (16 and 31.5 Hz) and being more restrictive at high 

frequencies (2,000–4,000 Hz). 

 

Figure 2-2. Room Criterion (RC) Curves 
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