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ASHRAE Humidity Control Design Guide: A
Comprehensive Overview
Maintaining optimal humidity levels in buildings is crucial for occupant comfort, health, and the preservation of
building materials. The ASHRAE Humidity Control Design Guide provides invaluable guidance on achieving this,
offering a detailed framework for engineers, designers, and building operators. This comprehensive guide helps
navigate the complexities of humidity control, encompassing everything from fundamental principles to advanced
design strategies. This article delves into the key aspects of this essential resource, exploring its practical
applications and benefits.

Understanding the Importance of Humidity Control (and the ASHRAE
Standard)
Humidity, the amount of water vapor present in the air, significantly impacts indoor environmental quality. High
humidity can lead to mold growth, mildew, and discomfort, while low humidity can cause dry skin, respiratory
issues, and static electricity. The ASHRAE Handbook—HVAC Applications provides foundational knowledge, but the
dedicated focus on humidity control within specific design guides offers more granular details and practical
implementation strategies. Understanding and effectively managing humidity levels are paramount for creating
healthy and productive indoor environments. The ASHRAE Humidity Control Design Guide aids in this process by
providing clear methodologies and best practices for various building types and climates. This includes
considerations for specific applications such as museums (where humidity control is vital for artifact preservation)
and data centers (where humidity directly impacts equipment reliability).

Key Design Considerations from the ASHRAE Humidity Control
Design Guide
The ASHRAE Humidity Control Design Guide details several crucial design considerations for effective humidity
management. These include:

Climate analysis: Understanding the local climate is essential for designing effective humidity control
systems. The guide emphasizes conducting thorough climate data analysis to accurately predict humidity
levels throughout the year. This helps determine the appropriate dehumidification or humidification capacity
needed.
Load calculations: Accurate load calculations are critical for sizing humidity control equipment correctly.
The guide provides detailed methods for calculating latent loads (related to moisture) and sensible loads
(related to temperature), ensuring the system can effectively manage humidity fluctuations.
System selection: The guide explores various humidity control systems, such as desiccant dehumidifiers,
mechanical refrigeration systems, and humidifiers. It helps designers choose the optimal system based on
factors like building type, climate, and budget.
Ventilation strategies: Proper ventilation plays a vital role in controlling humidity. The ASHRAE guide
emphasizes the importance of integrating effective ventilation strategies to minimize moisture buildup and
maintain optimal indoor air quality. This may include specifying the right amount of outside air, proper
exhaust locations, and energy recovery ventilation (ERV) systems.
Control strategies: Sophisticated control strategies are essential for maintaining optimal humidity levels.
The guide covers different control strategies, including feedback control loops, predictive control, and
integrated building management systems (BMS). These systems allow for precise humidity adjustments based
on real-time conditions.
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Practical Applications and Case Studies
The ASHRAE Humidity Control Design Guide doesn't just provide theoretical knowledge; it offers practical
applications and case studies demonstrating real-world implementations. For instance, the guide explores the
design considerations for controlling humidity in:

Residential buildings: Managing humidity in homes to prevent mold growth and maintain comfort.
Commercial buildings: Designing efficient humidity control systems in office spaces, retail stores, and other
commercial environments.
Industrial facilities: Controlling humidity in manufacturing plants, warehouses, and other industrial settings
where specific humidity levels are crucial for production processes.
Healthcare facilities: Maintaining strict humidity control in hospitals and clinics to prevent the spread of
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infections and create a comfortable environment for patients.

These case studies illustrate how different design choices can impact the system's performance and efficiency. This
practical approach enhances the guide's value for engineers and designers, allowing them to learn from successful
implementations and avoid common pitfalls.

Benefits of Using the ASHRAE Humidity Control Design Guide
Implementing the recommendations within the ASHRAE Humidity Control Design Guide offers numerous benefits:

Improved occupant comfort: Maintaining optimal humidity levels results in a more comfortable and
healthier indoor environment for building occupants.
Enhanced indoor air quality: Proper humidity control helps prevent the growth of mold, mildew, and other
pollutants, improving indoor air quality.
Protection of building materials: Controlling humidity levels protects building materials from damage
caused by excessive moisture. This can significantly extend the lifespan of the building and reduce
maintenance costs.
Energy efficiency: Well-designed humidity control systems can improve energy efficiency by reducing the
load on heating and cooling systems.
Cost savings: While initial investment in a high-quality system might be higher, long-term cost savings due
to reduced maintenance, repairs, and energy consumption are significant.

Conclusion
The ASHRAE Humidity Control Design Guide serves as an invaluable resource for anyone involved in designing,
constructing, or operating buildings. By providing comprehensive guidance on humidity control principles and best
practices, it empowers professionals to create healthy, comfortable, and energy-efficient indoor environments.
Understanding and applying the principles outlined within this guide is crucial for mitigating potential issues
associated with excessive or insufficient humidity, ensuring both occupant well-being and long-term building
performance.

FAQ
Q1: What are the key differences between desiccant and refrigerant dehumidification systems?

A1: Desiccant dehumidifiers use a desiccant material (like silica gel) to absorb moisture from the air, regardless of
air temperature. They're highly effective in low-temperature and high-humidity conditions. Refrigerant
dehumidifiers, conversely, cool the air below its dew point, causing condensation and removing moisture. They are
more energy-efficient in warmer, humid conditions. The ASHRAE guide helps determine which system is best suited
for a specific application based on climate and load calculations.

Q2: How does the ASHRAE guide address energy efficiency in humidity control?

A2: The guide emphasizes energy-efficient design strategies, including selecting high-efficiency equipment,
optimizing ventilation strategies (using energy recovery ventilators), and implementing advanced control systems
to minimize energy consumption. It advocates for integrated design approaches, considering humidity control as
part of a holistic building energy management strategy.

Q3: What role does ventilation play in humidity control?

A3: Ventilation plays a critical role in preventing moisture buildup. The guide stresses the importance of adequate
outdoor air intake to dilute moisture-laden indoor air. Properly designed exhaust systems remove excess moisture,
preventing condensation and mold growth. The guide also explores using energy recovery ventilators (ERVs) to
minimize energy loss associated with ventilation.

Q4: How does the ASHRAE guide handle humidity control in different climate zones?

A4: The guide explicitly addresses the diverse climatic conditions across different regions. It details how climate
data impacts load calculations and the selection of appropriate humidity control systems. For example, humid,
subtropical climates necessitate different strategies compared to dry, desert climates.

Q5: What are some common mistakes to avoid when designing humidity control systems?

A5: Common mistakes include undersizing equipment, neglecting proper ventilation, using inappropriate control
strategies, and failing to account for latent loads accurately. The ASHRAE guide helps avoid these errors through
detailed design procedures and best practice recommendations.

Q6: How does the ASHRAE guide integrate with other building systems?

A6: The guide highlights the interconnectedness of humidity control with other building systems like HVAC,
ventilation, and building management systems (BMS). It emphasizes the importance of integrated design, ensuring
seamless interaction between different systems for optimal performance and energy efficiency.
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Q7: Where can I find the ASHRAE Humidity Control Design Guide?

A7: The ASHRAE Humidity Control Design Guide is available through the ASHRAE website and typically included
within their comprehensive handbooks or as a separate publication.

Q8: Is the ASHRAE guide applicable to all building types?

A8: While the fundamental principles apply broadly, the specific design considerations vary depending on the
building type and its intended use. The ASHRAE guide provides guidance for a wide range of building types, from
residential to industrial and healthcare facilities, offering tailored approaches for each.

Mastering Indoor Climates: A Deep Dive into the ASHRAE Humidity
Control Design Guide
The ASHRAE Guide on humidity control is a pillar of effective building design. This extensive resource offers
applicable guidance for engineers, architects, and building managers striving to construct pleasant and energy-
efficient indoor environments. It's more than just a document; it's a essential tool for navigating the nuances of
humidity management. This article delves into the essence of the ASHRAE humidity control design guide,
examining its key principles and practical applications.

The guide understands that humidity is a critical factor affecting both thermal comfort and indoor air quality.
Excessive moisture can promote the development of mold and mildew, leading to respiratory problems and
structural decay. On the contrary hand, low humidity can lead irritation in the skin and respiratory system,
furthermore exacerbating certain illness conditions. The ASHRAE guide provides detailed recommendations for
maintaining best humidity levels within diverse building types and occupancies, considering factors such as
climate, building design, and ventilation strategies.

One of the core themes throughout the guide is the interplay between humidity control and energy effectiveness.
The guide highlights the importance of optimizing appropriate heating, ventilation, and air conditioning systems
and strategies to minimize energy consumption without sacrificing indoor air quality. This often involves the
integration of multiple humidity control methods, such as dehumidification, humidification, and ventilation. The
guide offers detailed equations and procedures for determining the required capacity of humidifiers and
engineering effective air exchange systems.

For example, the guide offers clear recommendations on selecting the appropriate kind of dehumidification system
for different climate zones and building applications. In the same way, it provides thorough guidance on the
selection of humidification systems, taking into account factors such as the kind of water supply, the effectiveness
of the humidifier, and the potential for mineral buildup.

The ASHRAE guide also covers the importance of proper tracking and control of humidity levels. This includes the
use of accurate devices to monitor humidity, high-tech control systems to maintain ideal levels, and effective
maintenance programs to ensure the consistent functionality of the equipment.

Furthermore, the ASHRAE guide extends beyond technical specifications to emphasize the value of accounting for
customer well-being and health throughout the design process. This entails factors such as personal preferences,
the impact of humidity on productivity, and the potential health-related dangers associated with high humidity
levels.

In closing, the ASHRAE humidity control design guide is an indispensable resource for anyone participating in the
design, construction, or operation of buildings. Its helpful advice, comprehensive calculations, and emphasis on
both energy effectiveness and user satisfaction make it a must-have tool for creating healthy and eco-friendly
indoor environments.

Frequently Asked Questions (FAQ):

Q1: What are the key factors to consider when designing a humidity control system?

A1: Key factors include climate, building type and use, occupancy, ventilation rates, building materials, energy
efficiency targets, and occupant comfort preferences. The ASHRAE guide provides detailed guidance on assessing
these factors.

Q2: How often should humidity control systems be maintained?

A2: Regular maintenance is crucial for optimal performance and longevity. The frequency depends on the specific
system, but generally involves inspections, filter changes, and cleaning at least annually, potentially more
frequently in demanding environments.

Q3: What are the potential consequences of neglecting humidity control?

A3: Neglecting humidity control can lead to mold growth, respiratory problems, material damage (like wood rot),
reduced occupant comfort and productivity, and increased energy costs due to inefficient HVAC operation.

Q4: Is the ASHRAE humidity control design guide only for large buildings?
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A4: No, the principles and guidelines within the ASHRAE guide apply to buildings of all sizes, from residential
homes to large commercial complexes. The specific application and complexity of the system will vary depending
on the scale and requirements.
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