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CIBSE Guide Thermal
Indices: A Deep Dive
into Indoor Comfort
Understanding thermal comfort is crucial for
building design and operation. The Chartered
Institution of Building Services Engineers (CIBSE)
provides invaluable guidance through its thermal
comfort indices, offering a sophisticated approach
to assessing and improving indoor environments.
This article delves into the CIBSE guide on thermal
indices, exploring its key components, benefits,
applications, and limitations. We'll also examine
related concepts like Predicted Mean Vote
(PMV), Predicted Percentage Dissatisfied
(PPD), and the impact of adaptive thermal
comfort. Finally, we will address common
questions and misconceptions surrounding the use
of these indices.
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Introduction to CIBSE Guide
Thermal Indices
The CIBSE Guide provides comprehensive guidance
on designing and operating buildings to achieve
thermal comfort. It doesn't simply prescribe
temperature settings but offers a sophisticated
framework based on established thermal comfort
models and research. Central to this framework are
thermal indices, primarily the PMV and PPD. These
indices consider various factors that influence our
perception of temperature, including air
temperature, radiant temperature, air velocity,
humidity, and clothing insulation. Unlike simple
temperature readings, these indices provide a more
holistic picture of thermal comfort. Understanding
and applying these indices correctly ensures
buildings are designed and operated to optimize
occupant well-being and productivity.

Understanding PMV and PPD:
The Core of CIBSE Guidance
The Predicted Mean Vote (PMV) is a crucial
thermal index within the CIBSE framework. It
predicts the mean thermal sensation vote of a large
group of people exposed to a particular thermal
environment. The PMV scale ranges from -3 (cold)
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to +3 (hot), with 0 representing neutral thermal
sensation. A PMV of -1 suggests that the average
person would feel slightly cool, while a PMV of +1
suggests slightly warm.

Complementing the PMV is the Predicted
Percentage Dissatisfied (PPD). This index
estimates the percentage of occupants who would
be dissatisfied with the thermal environment based
on the PMV. A lower PPD indicates higher levels of
overall satisfaction. For example, a PPD of 10%
means that it's predicted only 10% of occupants
would express dissatisfaction with the thermal
conditions. The CIBSE Guide recommends aiming
for a PPD below 10% to ensure a comfortable
environment for most occupants. Understanding
and utilizing these two indices together provides a
comprehensive assessment of the thermal
environment.

Benefits of Using CIBSE Guide
Thermal Indices
Employing CIBSE guide thermal indices offers
several significant benefits:

Improved occupant comfort: By directly
addressing the factors affecting thermal
sensation, the indices lead to better-designed
and operated spaces where occupants feel
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more comfortable. This improved comfort
translates into increased productivity and
reduced complaints.
Energy efficiency: Applying the CIBSE
guidelines can help optimize building
systems, potentially reducing energy
consumption. This is achieved by setting
appropriate temperature ranges and ensuring
adequate ventilation without over-cooling or
heating.
Reduced operational costs: By optimizing
thermal conditions, building owners can
lower energy bills and maintenance expenses
associated with HVAC systems.
Enhanced building performance: Proper
thermal design contributes to overall building
performance, leading to a more sustainable
and efficient structure.
Better compliance: Using CIBSE guidelines
ensures building projects meet industry
standards and regulations, reducing the risk
of non-compliance penalties.

Application of CIBSE Guide
Thermal Indices: A Practical
Approach
Implementing the CIBSE guide involves a multi-
stage process:



Cibse Guide Thermal Indicies

Cibse Guide Thermal Indicies
5

1. Data collection: Gathering relevant data on
building characteristics, occupancy patterns, and
climate conditions is crucial for accurate
predictions. This includes factors like window
orientation, insulation levels, and anticipated
occupancy density.

2. Model selection: Selecting the appropriate
thermal comfort model, including considerations
for the type of building and occupant activities.

3. Simulation and analysis: Utilizing software
tools to simulate the thermal environment and
calculate the PMV and PPD values under different
scenarios.

4. Design optimization: Adjusting design
parameters (e.g., insulation levels, HVAC system
settings) to achieve the desired PMV and PPD
values.

5. Monitoring and adjustment: Continuously
monitoring the actual thermal conditions and
making adjustments to ensure optimal comfort
throughout the building's lifespan.

Adaptive Thermal Comfort: It's important to note
that the CIBSE guide also acknowledges the
concept of adaptive thermal comfort, recognizing
that occupants can adapt to varying thermal
conditions over time. This concept suggests that
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people are more tolerant of wider temperature
ranges when they have control over their personal
environment. This is an important consideration in
the design process, as it can allow for more energy-
efficient building strategies.

Limitations and Considerations
While CIBSE guide thermal indices are incredibly
valuable, they do have limitations:

Individual variations: The indices provide
average predictions; individual preferences
and metabolic rates can significantly
influence thermal comfort.
Model assumptions: The underlying models
rely on certain assumptions that may not
always hold true in real-world situations.
Data accuracy: The accuracy of the
predictions depends on the accuracy of the
input data.

Conclusion
The CIBSE guide on thermal indices provides a
robust and sophisticated approach to ensuring
thermal comfort in buildings. By considering a
range of factors and utilizing indices like PMV and
PPD, designers and operators can create more
comfortable, energy-efficient, and sustainable built
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environments. While the indices have limitations,
their application significantly improves the overall
design and management of building systems,
leading to increased occupant satisfaction and
reduced operational costs.

Frequently Asked Questions
(FAQs)
Q1: What is the difference between PMV and
PPD?

A1: PMV predicts the average thermal sensation
(from cold to hot), while PPD estimates the
percentage of people who will be dissatisfied with
the thermal environment based on the PMV. They
work together: a high PMV (e.g., +2) would likely
result in a high PPD, indicating many dissatisfied
occupants.

Q2: How can I use CIBSE guidelines in my
building project?

A2: You'll need to engage a building services
engineer familiar with the CIBSE guide. They will
collect relevant data, run simulations using
specialized software, and recommend design
adjustments to achieve optimal thermal comfort.

Q3: Are CIBSE guidelines mandatory?
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A3: While not strictly mandatory in all jurisdictions,
they are widely accepted as best practice and often
incorporated into building codes and regulations.
Following the guidelines demonstrates a
commitment to occupant well-being and
responsible building design.

Q4: Can I use the CIBSE guide for retrofitting
existing buildings?

A4: Yes, the principles outlined in the CIBSE guide
can be applied to retrofitting projects. However,
the process might involve challenges related to the
existing building fabric and HVAC systems.

Q5: What software is used to apply CIBSE
thermal indices?

A5: Several software packages are available,
including specialized building performance
simulation tools such as IES VE, EnergyPlus, and
TRNSYS. These tools allow for complex simulations
and analysis, helping to achieve optimal thermal
comfort design.

Q6: How does clothing insulation affect PMV
and PPD?

A6: Clothing insulation is a key input variable for
PMV and PPD calculations. Higher clothing
insulation values (meaning warmer clothing) will
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lead to higher acceptable temperatures before
dissatisfaction arises.

Q7: What is the role of air velocity in thermal
comfort?

A7: Air velocity influences the rate of heat loss from
the body. Higher air velocities can lead to
increased heat loss, potentially making occupants
feel colder even at the same air temperature. This
is why air movement is a crucial factor considered
within the PMV and PPD calculations.

Q8: How does humidity impact thermal
comfort?

A8: High humidity reduces the body's ability to cool
itself through sweat evaporation, leading to
increased discomfort, particularly at higher
temperatures. Humidity is another crucial factor
incorporated into PMV and PPD calculations to
provide an accurate assessment of thermal comfort.

Decoding the CIBSE Guide
Thermal Indices: A Deep Dive
into Building Comfort
The CIBSE Guide, a compendium of building
services , dedicates significant space to thermal
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indices. These indices aren't merely figures ;
they're the cornerstones of achieving comfortable
and salubrious indoor environments.
Understanding them is essential for designers and
anyone engaged in the creation of edifices. This
article will explore the nuances of CIBSE's
approach to thermal comfort, illuminating its
practical uses and importance .

The CIBSE Guide uses several thermal indices to
evaluate the thermal atmosphere of a space. These
indices consider various factors, including air
temperature, MRT , air velocity, and relative
humidity. The interaction of these constituents
influences the overall feeling of thermal comfort.
Unlike simplistic approaches that solely rely on air
temperature, the CIBSE Guide recognizes the
intricacies of human heat regulation ,
acknowledging that radiant heat interaction plays a
crucial role.

One of the key indices discussed in the guide is the
Predicted Mean Vote (PMV). PMV is a estimated
value that represents the average thermal
sensation of a group of occupants. It ranges from -3
(cold) to +3 (hot), with 0 representing thermal
neutrality. A PMV close to 0 indicates a high level
of thermal comfort for the preponderance of
occupants. The accuracy of the PMV calculation
hinges upon the accurate insertion of all relevant
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environmental variables . Errors in data entry can
lead to flawed predictions and, subsequently,
suboptimal building systems .

Another important index is the Predicted
Percentage of Dissatisfied (PPD). This index
assesses the percentage of occupants projected to
be uncomfortable with the thermal conditions. A
lower PPD number (ideally below 10%) signifies a
higher level of overall thermal comfort within the
space. The PPD provides a important outlook that
complements the PMV by transforming the abstract
PMV rating into a more easily interpreted metric.
Using both PMV and PPD allows architects to refine
the plan to increase occupant satisfaction.

The CIBSE Guide also tackles the difficulty of
accurately simulating thermal comfort in dynamic
environments. It provides methods for
incorporating fluctuating changes in usage levels,
solar gain , and ventilation rates . These complex
modeling techniques allow a more true-to-life
assessment of thermal comfort across various
situations .

Implementing the CIBSE Guide's recommendations
requires a comprehensive approach. It begins with
careful consideration of building alignment to
minimize solar gain and maximize natural
ventilation. The picking of appropriate building
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components with suitable thermal attributes is also
crucial . The design of HVAC apparatus needs to be
optimized to deliver adequate heating and cooling,
while also considering energy conservation. Finally,
regular surveillance and calibration of the
building's thermal performance are essential to
ensure sustained thermal comfort.

In conclusion, the CIBSE Guide's approach to
thermal indices provides a powerful framework for
achieving comfortable and healthy indoor
environments. By meticulously accounting for a
range of parameters, designers can create
buildings that satisfy the needs of their occupants.
Understanding and utilizing the principles outlined
in the guide is not simply a recommended
approach; it's a necessity for creating sustainable
and human-centered places.

Frequently Asked Questions (FAQs):

1. Q: What is the difference between PMV and
PPD? A: PMV predicts the average thermal
sensation, while PPD estimates the percentage of
people who will be dissatisfied. They provide
complementary perspectives on thermal comfort.

2. Q: Can I use the CIBSE Guide for residential
buildings? A: Yes, the principles and
methodologies in the CIBSE Guide are applicable to
all types of buildings, including residential.
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3. Q: Is it necessary to use sophisticated
software for PMV/PPD calculations? A: While
sophisticated software simplifies the process, hand
calculations are possible using the formulas
provided in the CIBSE Guide, although more time-
consuming.

4. Q: How often should thermal comfort be
monitored in a building? A: Regular monitoring,
at least annually, is recommended, with more
frequent checks during periods of significant
changes in occupancy or climate.
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