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CLEP OVERVIEW

Lighting quantity and quality are crucial aspects
of visual perception in both natural and artificial
environments. llluminance, measured in lux (Ix),
IS the amount of light that illuminates a space or
object. It is typically recommended for residential
spaces (100-300 lux), offices (300-500 lux), and
industrial settings (200 to over 1000 lux).



... INTRODUCTION
VS e Lighting quantity refers to the amount of light

SEIntroduction and Course Outline that illuminates a space or object.
e |lluminance, measured in lux (Ix), is the standard

unit for illuminance.

e |lluminance levels vary in different contexts, with
residential spaces requiring 100-300 lux, offices

requiring 300-500 lux, and industrial settings

Lighting and control system maintenance ranging from 200 to over 1000 lux.

“and commissioning.

Environmental Concerns Lighting Quality

Certified Lighting Efficiency Specialist e |ighting quality refers to the characteristics of

" Certification light that influence perception, mood, and visual

‘Summary and Resources clarity.

e Key aspects include color temperature, color
rendering index (CRI), uniformity, and glare.

e Measuring quality involves subjective
assessments and specific metrics.

e |n a retail environment, the choice of lighting can
significantly influence consumer behavior.

S Quality Lighting for High-Performance
' Buildings

EENEEDTechnology & its Operating Characteristics

Bighting Quantity and Quality Fundamentals

CLEP Practice Test V.4.1_Test Your
Knowledge




LIGHTING QUALITY AND ITS ATTRIBUTES

Introduction to Lighting Quality

e Lighting quality refers to the perceived effectiveness and aesthetic value
of light in a space.

e |tincludes factors influencing how lighting interacts with the space and
its occupants, affecting visibility, mood, productivity, and overall comfort.

Key Attributes of Lighting Quality

e |[luminance: Measures the amount of luminous flux (light) incident on a
surface per unit area.

e Luminance: The amount of light that a surface emits, reflects, or
transmits in a specific direction.

e Color Temperature: Measures the appearance of the light source in
terms of its warmth or coolness.

e Color Rendering Index (CRI): Measures the ability of a light source to
accurately reproduce the colors of objects in comparison to natural light.

e Uniformity: Refers to the consistency of illuminance levels across a
space.

e Glare Control: An uncomfortable brightness that interferes with the
ability to see.
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_\ UMINANCE‘ IES RECOMMENDED

ACTICES +

e |ES provides a comprehensive
set of guidelines and
recommendations for
Illuminance levels across
various types of spaces.

e Recommended illuminance
levels for various environments
Include residential spaces,
office spaces, and educational
institutions.



BALANCED LIGHTING +

e Ambient Lighting: Provides a space's
overall illumination.

e Task Lighting: llluminates specific areas
where activities requiring higher levels of
visibility occur.

e Accent Lighting: Draws attention to
specific features or areas in a space.

e Achieving Balance: Designers must
consider the interplay between these
lighting types to create a seamless
transition between different areas of light.
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IGHTING AUDITS

Introduction to Lighting Audits
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e Lighting audits are systematic examinations of a facility's
lighting system to evaluate its performance, efficiency, and
compliance with standards.

e The primary objectives include assessing energy
consumption, identifying energy savings opportunities,
Improving lighting quality, and ensuring compliance with
regulations.

Importance of Lighting Audits

e Lighting is a critical component of any built environment,
iInfluencing functionality and aesthetics.

e |nefficient lighting can lead to excessive energy
consumption, increased operational costs, and a
suboptimal atmosphere for occupants.

e Optimizing lighting systems through audits can result in
significant energy savings and reduced greenhouse gas
emissions.
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LIGHTING AUDITS +

Components of a Lighting Audit

Data Collection: Gathering information about existing lighting systems.
llluminance Measurement: Assessing the quantity of light reaching a
surface.

Energy Analysis: Evaluating the energy consumption of the lighting system.
Quality Assessment: Evaluating the quality of the lighting in terms of
uniformity, color rendering, glare, and flicker.

Recommendations for Improvement: Based on the findings, auditors
provide actionable recommendations.

Methodology of Conducting a Lighting Audit

Pre-Audit Preparation: Establishing audit objectives, gathering preliminary
data, and engaging stakeholders.

Site Evaluation: Conducting a walkthrough of the facility to observe current
lighting conditions.

Data Analysis: Analyzing the collected data to identify discrepancies between
existing conditions and recommended standards.

Reporting: Preparing a comprehensive report detailing the findings, analysis,
and recommendations.

Implementation and Follow-Up: Assisting in implementing the
recommended changes and establishing a follow-up process to assess the
effectiveness of the changes made.




ASHRAE STANDARD 211-20XX: ENERGY AUDIT
FRAMEWORK

* Provides a systematic approach for conducting energy audits in
commercial and institutional buildings.

e Serves as a guideline for professionals in building and energy
management fields.

e Covers a wide range of building types, including small commercial
spaces to large institutional complexes.

e Classifies energy audits into three levels: Level 1 Energy Audit
(Walkthrough Audit), Level 2 Energy Audit (Detailed Analysis), and
Level 3 Energy Audit (Comprehensive Analysis).

e Emphasizes a systematic approach to data collection and analysis,
Including preliminary data collection, site assessment, energy use
analysis, identification of energy conservation measures (ECMs), and
reporting.

e Key steps include preliminary data collection, site assessment, energy
use analysis, identification of ECMs, and reporting.

e Essential for driving sustainable practices within the built
environment, enabling professionals to systematically evaluate
energy use, identify improvement opportunities, and implement
energy-saving measures.




ENERGY SIMULATION: A KEY TOOL FOR ENERGY
EFFICIENCY AND SUSTAINABILITY

Types of Energy Models

e Bottom-up models: Start with detailed data on individual components to assess
overall energy use.

e Top-down models: Analyze the energy system at an aggregate level, focusing on
macroeconomic indicators and sectoral outputs.

e Static models: Provide a snapshot of energy usage at a given point in time.

e Dynamic models: Take into account changes in the system over time, capturing
interactions and feedback loops.

e Simulation-based models: Use computational simulations to replicate the behavior
of energy systems under various scenarios.

Key Components of Energy Simulation Models
e |nput data: Essential for reliable simulations.
e Assumptions: Crucial for understanding the model's scope and limitations.
e Model algorithms: Define how the model processes input data to produce outputs.
e Output metrics: Include total energy demand, cost savings, greenhouse gas
emissions, and system reliability.

Implications for Design Teams
e |nsights from simulation allow informed decisions about building design, ensuring
It meets energy efficiency goals while remaining within budget.
e Simulation will become increasingly critical in guiding the transition towards a
more sustainable and resilient energy future.




DIGITAL TOOLS AND APPLICATIONS
IN ENERGY MANAGEMENT

Energy management involves monitoring, controlling, and
conserving energy in a building or organization.

Digital tools and apps are essential for effective energy usage
management.

Types of digital tools include energy monitoring systems, energy
management software (EMS), mobile energy management apps,
smart home devices, and energy analytics platforms.

Energy monitoring systems provide real-time data on energy
consumption, enabling users to identify patterns and peaks.
Energy management software (EMS) collects data from various
sources, analyzes it, and provides actionable insights to improve
energy efficiency.

Mobile energy management apps allow users to manage energy
consumption directly from their smartphones or tablets.

Energy analytics platforms assess energy performance, identify
inefficiencies, and benchmark against industry standards.
Benefits of using digital tools include cost savings, increased
awareness, sustainability, and automation.
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