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Certified Professional Course in Energy Data Analysis

Unit 6: Energy Efficiency and Conservation

Actual Energy Consumption — The measured amount of energy used by a facility over a specific period.
Related terms: baseline, metering. Example: A factory records 2,500 MWh in a fiscal year. Practical
application: Used to verify the impact of energy-saving projects. Challenge: Requires accurate, calibrated
meters and consistent data logging.

Air Leakage — Uncontrolled flow of outdoor air into or out of a building envelope through cracks, joints, or
openings. Related terms: infiltration, tightness testing. Example: A commercial office shows 0.8 ACH (air
changes per hour) leakage. Practical application: Sealing leaks reduces heating and cooling loads.
Challenge: Detecting hidden leaks often needs blower-door testing and infrared surveys.

Baseline — A reference energy usage level against which future performance is compared. Related terms:
benchmark, energy index. Example: The baseline for a supermarket is set at 150 kWh/m?yr based on the
previous three years. Practical application: Helps quantify savings from retrofits. Challenge: Selecting an
appropriate baseline period that reflects typical operating conditions.

Building Energy Management System (BEMS) — Integrated hardware and software used to monitor, control,
and optimize a building’s energy systems. Related terms: building automation, SCADA. Example: A BEMS
adjusts HVAC setpoints in real time based on occupancy sensors. Practical application: Enables automated
demand response and fault detection. Challenge: High upfront cost and need for skilled personnel for
configuration.

Carbon Intensity — Amount of CO, emitted per unit of energy produced or consumed, expressed as kg CO,/
kWh. Related terms: emission factor, greenhouse gases. Example: Grid carbon intensity drops from

0.6 kg CO./kWh to 0.4 kg CO./kWh after renewable integration. Practical application: Guides decisions on
when to shift loads to low-carbon periods. Challenge: Varies with time-of-day and regional generation mix,
requiring dynamic data.

Coefficient of Performance (COP) — Ratio of useful heating or cooling output to electrical input for a heat
pump or refrigeration system. Related terms: EER, efficiency ratio. Example: A heat pump with COP =3.5
delivers 3.5kW of heat for each 1kW of electricity. Practical application: Selecting high-COP equipment
improves overall system efficiency. Challenge: COP declines at extreme outdoor temperatures; accurate
performance curves are needed.

Demand Side Management (DSM) — Strategies to influence consumer energy use, often by incentivizing
load shifting or reduction. Related terms: peak shaving, load curtailment. Example: Time-of-use tariffs
encourage industrial users to run processes during off-peak hours. Practical application: Reduces stress on
the grid and lowers electricity bills. Challenge: Requires reliable forecasting and customer engagement.

Energy Audit — Systematic assessment of a building’s energy flows to identify savings opportunities. Related
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terms: walk-through audit, detailed audit. Example: Levelll audit of a university campus uncovers $200 k
annually in lighting upgrades. Practical application: Provides data for investment decisions and financing.
Challenge: Balancing audit depth with cost; data gaps can limit recommendations.

Energy Benchmarking — Comparing a building’s energy performance against similar structures or standards.
Related terms: energy index, peer group. Example: A retail store’s EUI of 180 kWh/m?yr is 20 % better than
the national average. Practical application: Identifies under-performing assets for retrofitting. Challenge:
Selecting appropriate peer group and accounting for functional differences.

Energy Conservation Measure (ECM) — Specific action or technology implemented to reduce energy
consumption. Related terms: retrofit, project. Example: Installing LED luminaires reduces lighting load by
45 %. Practical application: ECMs form the core of an energy-saving portfolio. Challenge: Accurately
quantifying savings and ensuring long-term performance.

Energy Efficiency Ratio (EER) — Cooling output (BTU/h) divided by electrical input (W) for air-conditioning
equipment. Related terms: COP, SEER. Example: An air conditioner with EER = 12 BTU/W h is more efficient
than one with EER =9. Practical application: Guides equipment selection for climate-controlled spaces.
Challenge: EER is a single-point rating; seasonal performance may differ.

Energy Performance Indicator (EnPl) — Quantitative metric that reflects energy performance relative to a
defined reference. Related terms: KPI, energy index. Example: EnPl = 0.85 indicates 15 % energy reduction
versus baseline. Practical application: Enables tracking of progress in management dashboards. Challenge:
Selecting indicators that are both meaningful and easy to measure.

Energy Star — Voluntary program that certifies products and buildings meeting high efficiency standards.
Related terms: labeling, certification. Example: A data center achieves Energy Star certification after
upgrading to high-efficiency UPS. Practical application: Provides market-recognizable proof of efficiency.
Challenge: Maintaining certification through periodic verification.

Energy Use Intensity (EUI) — Energy consumption per unit floor area, typically expressed in kWh/m?yr.
Related terms: intensity, benchmark. Example: A hospital’s EUI of 250 kWh/m?yr is higher than the sector
average of 200 kWh/m?yr. Practical application: Used to compare buildings of different sizes. Challenge:
Must normalize for occupancy, operating hours, and service levels.

Factor of Safety — Design margin applied to equipment ratings to ensure reliable operation under
unexpected loads. Related terms: derating, capacity factor. Example: Motors are derated to 80 % of rated
capacity for continuous operation. Practical application: Prevents premature failure in HVAC and lighting
systems. Challenge: Over-conservative factors increase capital cost.

Fuel Factor — Conversion coefficient that relates energy content of a fuel to a standard unit (e.g., MJ to
kWh). Related terms: heat content, energy conversion. Example: Natural gas fuel factor of 0.037 kWh/m?
converts measured volume to electricity-equivalent energy. Practical application: Enables cross-fuel
comparisons in audits. Challenge: Fuel quality variations can affect accuracy.

Green Building — Structure designed, constructed, and operated to reduce environmental impact and
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improve occupant health. Related terms: LEED, BREEAM. Example: A green office achieves 30 % lower
lighting energy through daylight harvesting. Practical application: Integrates energy efficiency with water
conservation and material selection. Challenge: Requires holistic design coordination and higher upfront
investment.

Heat Recovery — Process of capturing waste heat from a system and reusing it for heating or power
generation. Related terms: heat exchanger, cogeneration. Example: Exhaust gas heat from a boiler preheats
incoming feedwater, saving 10 % fuel. Practical application: Improves overall plant efficiency and reduces
emissions. Challenge: Matching temperature levels and flow rates to downstream demand.

Insulation — Material placed in building envelopes to reduce heat transfer. Related terms: R-value, U-value.
Example: Adding R-30 wall insulation lowers heating demand by 12 %. Practical application: Critical for
envelope retrofits in cold climates. Challenge: Proper installation to avoid thermal bridging and moisture
accumulation.

Load Factor — Ratio of average load to peak load over a period, indicating utilization efficiency. Related
terms: capacity factor, peak demand. Example: A load factor of 0.45 suggests that the facility operates at
45 % of its peak capacity on average. Practical application: Helps size equipment and plan demand-side
programs. Challenge: Highly variable loads can depress the factor, complicating planning.

Peak Demand — Maximum power requirement observed during a defined interval, usually expressed in kW
or MW. Related terms: load shedding, tariff. Example: A manufacturing plant’s peak demand of 3 MW occurs
during a morning shift change. Practical application: Reducing peak demand lowers demand charges and
grid stress. Challenge: Requires real-time monitoring and responsive control strategies.

Power Factor — Ratio of real power (kW) to apparent power (kVA), indicating the efficiency of electrical
power usage. Related terms: reactive power, PF correction. Example: A motor-driven system with PF=0.78
incurs penalties from the utility. Practical application: Installing capacitor banks improves PF and reduces
charges. Challenge: Over-correction can cause resonance with existing inductive loads.

Renewable Energy Certificates (REC) — Tradable instruments that represent proof that one megawatt-hour of
renewable electricity was generated. Related terms: green credits, offsets. Example: A corporate buyer
purchases 500 REC to claim 100 % renewable electricity usage. Practical application: Enables organizations to
meet sustainability targets without on-site generation. Challenge: Market price volatility and verification of
additionality.

Smart Meter — Advanced metering device that records energy consumption in short intervals and
communicates data remotely. Related terms: AMI, data analytics. Example: A smart meter provides
15-minute load profiles, enabling precise demand response participation. Practical application: Facilitates
time-of-use pricing and automated load control. Challenge: Data privacy concerns and integration with
legacy billing systems.

Thermal Imaging — Use of infrared cameras to visualize temperature differences on surfaces, revealing
insulation gaps and equipment faults. Related terms: infrared survey, thermography. Example: Thermal
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imaging uncovers a hot spot on a transformer indicating overload. Practical application: Rapid,
non-intrusive diagnostic tool for audits. Challenge: Requires skilled interpretation to avoid false positives
caused by solar gain or reflections.

Variable Frequency Drive (VFD) — Electronic controller that varies motor speed by adjusting supply
frequency, optimizing energy use. Related terms: soft starter, motor efficiency. Example: Installing VFDs on
centrifugal pumps reduces electricity consumption by 30 % during part-load operation. Practical application:
Widely used in HVAC, water treatment, and manufacturing. Challenge: Proper sizing and harmonics
mitigation are essential for reliable operation.

Zero Energy Building (ZEB) — Building that produces as much energy on an annual basis as it consumes,
typically through on-site renewables. Related terms: net-zero, passive house. Example: A university lecture
hall integrates PV panels and high-performance envelope to achieve ZEB status. Practical application:
Demonstrates ultimate energy efficiency and serves as a teaching tool. Challenge: Balancing cost,
architectural constraints, and climate variability.

Annualized Savings — Projection of energy savings over a year, derived from measured or modeled
performance of ECMs. Related terms: payback period, ROI. Example: An LED retrofit yields annualized
savings of 150 MWh, equating to $18,000 in avoided electricity costs. Practical application: Supports
financial justification for capital projects. Challenge: Must account for degradation, occupancy changes, and
utility rate evolution.

ASHRAE Standard 90.1 — Energy standard for buildings except low-rise residential, providing minimum
efficiency requirements. Related terms: code compliance, baseline. Example: A new office building meets
ASHRAE 90.1-2019 prescriptive envelope criteria. Practical application: Serves as a regulatory baseline for
many jurisdictions. Challenge: Keeping design teams updated as standards are periodically revised.

Building Envelope — Physical separator between interior conditioned space and exterior environment,
including walls, roof, windows, and doors. Related terms: thermal bridge, air barrier. Example: Upgrading the
envelope with low-E glazing reduces cooling load by 15 %. Practical application: Primary target for envelope
retrofits to lower HVAC demand. Challenge: Retrofit constraints in historic structures and coordination with
structural systems.

Carbon Accounting — Process of quantifying and reporting greenhouse gas emissions associated with
energy use and other activities. Related terms: Scope 1-3, GHG inventory. Example: Carbon accounting
shows a 10 % reduction after implementing VFDs across a plant. Practical application: Provides data for
sustainability reporting and compliance. Challenge: Data collection consistency and allocation rules across
multiple sites.

Chiller Plant Optimization — Strategies to improve efficiency of chilled water systems, including sequencing,
load matching, and temperature setpoint adjustment. Related terms: free cooling, condensing water
temperature. Example: Raising chilled water supply temperature from 6°C to 7°C saves 8 % electricity.
Practical application: Common in large commercial HVAC systems. Challenge: Maintaining occupant comfort
while adjusting setpoints.
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Combined Heat and Power (CHP) — Generation of electricity and useful heat from a single fuel source,
increasing overall system efficiency. Related terms: cogeneration, district heating. Example: A 2 MW gas
turbine CHP provides 5 MW thermal for campus heating. Practical application: Reduces fuel consumption
compared with separate generation. Challenge: Requires consistent heat demand and careful emissions
management.

Demand Response (DR) — Program where consumers adjust or curtail electricity usage in response to grid
signals or price incentives. Related terms: load shedding, ancillary services. Example: A manufacturing site
reduces load by 500 kW during a DR event, earning $2,500. Practical application: Enhances grid reliability
and can generate revenue. Challenge: Accurate forecasting of production impacts and ensuring process
continuity.

Energy Management System (EMS) — Software platform that aggregates, analyzes, and visualizes energy
data to support decision-making. Related terms: data analytics, KPI dashboard. Example: An EMS flags a
10% increase in HVAC electricity use, prompting investigation. Practical application: Centralizes monitoring
across multiple sites. Challenge: Integrating heterogeneous data sources and ensuring data quality.

Energy Performance Contracting (EPC) — Arrangement where a service provider implements ECMs and is
compensated from the resulting savings. Related terms: guaranteed savings, ESCO. Example: An EPC
agreement delivers $150,000 in annual savings with a 5-year contract term. Practical application: Removes
upfront capital barriers for clients. Challenge: Accurate baseline establishment and verification of savings.

Energy Service Company (ESCO) — Specialized firm that designs, implements, and finances energy efficiency
projects, often under EPC terms. Related terms: EPC, performance guarantee. Example: An ESCO installs LED
lighting and recovers costs through shared savings. Practical application: Provides expertise and risk
mitigation for large-scale retrofits. Challenge: Aligning incentives and managing long-term performance
monitoring.

Fan Power Reduction — Techniques to lower electricity consumption of air handling fans, such as variable
speed drives and duct redesign. Related terms: VFD, pressure drop. Example: Replacing a constant-speed
fan with a VFD reduces fan energy by 35 %. Practical application: Significant savings in HVAC systems.
Challenge: Ensuring adequate airflow and addressing static pressure changes.

Heat Pump Water Heater (HPWH) — Device that uses refrigeration cycle to heat water, offering higher
efficiency than resistive heaters. Related terms: COP, draw-down. Example: An HPWH with COP =2.5 uses
1kW to deliver 2.5kW of hot water. Practical application: Common in residential and small-commercial
applications. Challenge: Performance declines in cold climates; supplemental heating may be required.

International Energy Agency (IEA) — Autonomous intergovernmental organization that provides data,
analysis, and policy recommendations on global energy. Related terms: statistics, energy outlook. Example:
I[EA’'s World Energy Outlook forecasts a 30 % increase in renewable electricity by 2030. Practical application:
Source for benchmark data in course assignments. Challenge: Data may lag behind rapid market changes.

Lighting Controls — Systems that automatically adjust illumination levels based on occupancy, daylight, or
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time schedules. Related terms: daylight harvesting, DALI. Example: Occupancy sensors dim lights to 20 %
when rooms are unoccupied, saving 25 % energy. Practical application: Reduces lighting electricity and
extends lamp life. Challenge: Proper sensor placement to avoid nuisance dimming.

Load Forecasting — Predictive modeling of future electricity demand based on historical data, weather, and
operational schedules. Related terms: time series, machine learning. Example: A utility uses ARIMA models
to forecast peak demand 24 hours ahead. Practical application: Enables proactive demand response and
capacity planning. Challenge: High uncertainty during extreme weather events.

Meter Data Management (MDM) — System for collecting, storing, and processing large volumes of
smart-meter data. Related terms: AMI, big data. Example: An MDM platform aggregates 10 million interval
readings daily for analysis. Practical application: Provides the foundation for advanced analytics and billing.
Challenge: Ensuring data integrity, cybersecurity, and seamless integration with analytics tools.

Occupancy Sensors — Devices that detect presence of people using infrared, ultrasonic, or video
technologies to control lighting and HVAC. Related terms: motion detector, space utilization. Example: A
warehouse installs ceiling-mounted PIR sensors, cutting lighting energy by 18 %. Practical application:
Automates control to match real-time usage. Challenge: Avoiding false triggers and calibrating sensitivity
for different spaces.

Power Purchase Agreement (PPA) — Contract where a buyer agrees to purchase electricity from a renewable
project at a fixed price. Related terms: off-take, renewable PPAs. Example: A corporate PPA secures 5 MW of
solar generation for 15years at $0.04/kWh. Practical application: Enables procurement of clean energy
without owning assets. Challenge: Contractual risk allocation and alignment with corporate sustainability
goals.

Renewable Integration — Process of incorporating variable renewable generation (solar, wind) into existing
energy systems while maintaining reliability. Related terms: grid flexibility, storage. Example: Adding battery
storage smooths solar output, reducing curtailment by 40 %. Practical application: Supports higher
renewable penetration and reduces reliance on fossil peaking plants. Challenge: Managing intermittency
and forecasting errors.

Retrofit — Upgrade of existing equipment or building components to improve energy performance. Related
terms: ECM, upgrade. Example: Replacing old boilers with high-efficiency condensing units yields a 25 % fuel
saving. Practical application: Most cost-effective route to achieve near-term emissions reductions.
Challenge: Disruption to operations and coordination with facility management.

Seasonal Energy Efficiency Ratio (SEER) — Seasonal average of cooling output divided by electricity input for
air conditioners, accounting for varying temperatures. Related terms: EER, COP. Example: A unit with

SEER = 14 provides better seasonal performance than one with SEER = 10. Practical application: Used in
equipment selection for climates with significant temperature swings. Challenge: SEER does not capture
part-load performance in all climates; complementary metrics may be needed.

Smart Grid — Electricity network that uses digital communications and automation to enhance reliability,
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efficiency, and integration of distributed resources. Related terms: AMI, distributed energy resources.
Example: A smart grid enables real-time demand response signals to commercial customers. Practical
application: Facilitates dynamic pricing, outage detection, and grid optimization. Challenge: Cybersecurity,
legacy infrastructure compatibility, and data privacy.

Solar Photovoltaic (PV) System — Installation that converts sunlight directly into electricity using
semiconductor cells. Related terms: inverter, module efficiency. Example: A 250 kW rooftop PV array
generates 300 MWh annually, offsetting 150 % of the building’s electricity use. Practical application: Primary
source of on-site renewable generation. Challenge: Site suitability, shading analysis, and interconnection
approvals.

Thermal Energy Storage (TES) — Technology that stores heat or cold for later use, often using water, ice, or
phase-change materials. Related terms: chilled water storage, latent heat. Example: Ice-storage tanks
provide night-time cooling, reducing daytime chiller load by 40 %. Practical application: Shifts load to
off-peak periods, lowering demand charges. Challenge: Capital cost and control complexity.

Utility Rate Structure — Set of pricing components (energy, demand, time-of-use, tariff) defined by the
electric utility. Related terms: tariff, price signal. Example: A demand-based rate charges $15/kW for peak
demand, incentivizing load reduction. Practical application: Guides load-shifting strategies and economic
analysis. Challenge: Complex rate designs require detailed modeling to capture savings.

Variable Refrigerant Flow (VRF) System — HVAC technology that uses a single outdoor condensing unit with
multiple indoor fan coil units, adjusting refrigerant flow to match loads. Related terms: heat recovery,
inverter. Example: A VRF system provides simultaneous heating and cooling, achieving COP =5.5. Practical
application: High flexibility for multi-zone commercial buildings. Challenge: Requires skilled installation and
careful design to avoid pressure imbalances.

Ventilation Effectiveness — Measure of how well a ventilation system dilutes contaminants and provides
fresh air to occupied spaces. Related terms: air change rate, mixing efficiency. Example: A displacement
ventilation system attains 0.8 effectiveness, improving indoor air quality while using less fan power. Practical
application: Optimizes outdoor air intake to reduce unnecessary heating/cooling. Challenge: Balancing IAQ
standards with energy cost targets.

Water-Side Economizer — Use of cool water from a source (lake, river) to provide cooling to a chiller plant,
reducing mechanical cooling demand. Related terms: free cooling, heat exchanger. Example: During winter,
a water-side economizer supplies 70 % of the cooling load, cutting electricity use by 45 %. Practical
application: Common in large-scale HVAC plants near water bodies. Challenge: Fouling, temperature
variability, and permitting constraints.

Zero Net Energy (ZNE) — Building or campus that achieves a net balance of zero energy consumption over a
year, typically via on-site renewables and high efficiency. Related terms: ZEB, net-zero. Example: A corporate
headquarters reaches ZNE through solar PV, high-performance envelope, and aggressive demand
management. Practical application: Benchmark for future sustainable design. Challenge: Requires integrated
design, performance monitoring, and sometimes energy imports/exports to be accounted for.
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Accelerated Capital Cost Recovery — Financial method that shortens the payback period for energy projects
by using higher depreciation rates or tax incentives. Related terms: MACRS, tax credit. Example: Applying a
5-year MACRS schedule reduces the after-tax payback of a lighting retrofit to 2.8 years. Practical application:
Improves project attractiveness to investors. Challenge: Complex tax regulations and eligibility criteria.

Building Automation System (BAS) — Centralized control platform that monitors and manages building
services such as HVAC, lighting, and security. Related terms: BEMS, SCADA. Example: A BAS schedules HVAC
setbacks during unoccupied periods, cutting heating energy by 12 %. Practical application: Enables
coordinated, data-driven operation of multiple subsystems. Challenge: Integration with legacy equipment
and ensuring cybersecurity.

Carbon Pricing — Economic tool that assigns a monetary value to carbon emissions, often through taxes or
cap-and-trade schemes. Related terms: emission trading, carbon tax. Example: A carbon price of $50/ton
CO; makes low-carbon technologies financially competitive. Practical application: Drives investment in
efficiency and renewable projects. Challenge: Price volatility and policy uncertainty can affect long-term
planning.

Demand Forecast Accuracy — Metric that quantifies the deviation between predicted and actual electricity
demand, often expressed as Mean Absolute Percentage Error (MAPE). Related terms: forecast error, RMSE.
Example: Improving demand forecast accuracy from 8 % to 3 % reduces unnecessary reserve procurement
costs. Practical application: Critical for reliable DR participation and market bidding. Challenge: Requires
high-quality data and sophisticated modeling techniques.

Energy Conservation Policy — Organizational directive that outlines objectives, responsibilities, and strategies
for reducing energy consumption. Related terms: energy management plan, corporate sustainability.
Example: A policy mandates annual energy audits for all facilities larger than 5,000 m. Practical application:
Provides governance framework for systematic improvements. Challenge: Ensuring compliance across
decentralized operations.

Energy Data Analytics — Process of extracting insights from energy consumption datasets using statistical,
machine learning, or visualization techniques. Related terms: big data, predictive modeling. Example:
Clustering analysis identifies a subset of machines with abnormal energy spikes, prompting corrective
action. Practical application: Supports continuous improvement and anomaly detection. Challenge: Data
quality, volume, and the need for domain expertise to interpret results.

Energy Savings Verification — Formal procedure to confirm that reported energy reductions are real,
measurable, and attributable to specific actions. Related terms: measurement and verification (M&YV),
baseline. Example: Using IPMVP Option C, a lighting project’s savings are verified through post-installation
metering. Practical application: Required for incentive programs and EPC contracts. Challenge: Selecting
appropriate M&V methodology and accounting for external factors.

Energy Service Performance Indicator (ESPI) — Metric that reflects the effectiveness of an energy service
provider in delivering cost and emission reductions. Related terms: KPI, ESG metric. Example: An ESPI of 1.2
indicates 20 % better performance than the contracted baseline. Practical application: Used to benchmark
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ESCO performance. Challenge: Normalizing for site-specific variables and market conditions.

Fuel Switching — Changing the primary fuel source for a process or boiler to a more efficient or
lower-carbon alternative. Related terms: dual-fuel boiler, natural gas. Example: Switching from fuel oil to
natural gas reduces CO, emissions by 30% and operating cost by 12 %. Practical application: Supports
decarbonization pathways where multiple fuels are available. Challenge: Infrastructure modifications and
fuel price volatility.

Greenhouse Gas (GHG) Protocol - International standard for measuring, managing, and reporting
greenhouse gas emissions. Related terms: Scope 1-3, Carbon accounting. Example: A corporation follows
the GHG Protocol to report its emissions to CDP. Practical application: Provides consistent methodology for
sustainability reporting. Challenge: Data collection across supply chain (Scope 3) can be complex.

Heat Load Calculation — Determination of the amount of thermal energy required to maintain desired
indoor conditions, based on building characteristics and climate. Related terms: cooling load, HVAC sizing.
Example: A heat load of 350kW is calculated for a warehouse using the CLTD-CT method. Practical
application: Ensures appropriately sized equipment, avoiding over-sizing and inefficiency. Challenge:
Accurate inputs for occupancy, equipment heat, and solar gains.

Hybrid Renewable System — Combination of multiple renewable technologies (e.g., solar PV + wind +
storage) to improve reliability and output profile. Related terms: microgrid, energy storage. Example: A
hybrid system of 500 kW solar and 300 kW wind with 1 MWh battery achieves 95 % annual availability.
Practical application: Provides resilient power for remote sites. Challenge: Complex control strategies and
higher upfront capital.

Incremental Cost-Benefit Analysis — Evaluation of the additional costs and benefits of implementing an ECM
compared with a no-action scenario. Related terms: NPV, IRR. Example: Incremental analysis shows a 12%
ROI for upgrading variable speed drives on pumps. Practical application: Prioritizes projects with highest net
benefit. Challenge: Estimating future energy prices and maintenance savings accurately.

Insulation R-Value — Measure of thermal resistance of a material; higher values indicate better insulating
performance. Related terms: U-value, thermal conductivity. Example: Adding R-30 insulation to walls
reduces heat loss by 25% in a cold climate. Practical application: Key parameter in envelope retrofits.
Challenge: Diminishing returns beyond certain thickness due to installation constraints.

International Organization for Standardization (ISO) 50001 — Standard that specifies requirements for
establishing, implementing, and maintaining an energy management system (EnMS). Related terms: EnMS,
continuous improvement. Example: A manufacturing plant achieves ISO 50001 certification after
implementing systematic energy tracking. Practical application: Provides framework for systematic energy
performance improvement. Challenge: Requires organizational commitment and regular internal audits.

Load Management — Strategy of adjusting energy consumption patterns to match supply conditions, often
through scheduling or automated controls. Related terms: demand response, peak shaving. Example:
Staggered start times for batch processes spread load, reducing peak demand by 15 %. Practical application:
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Lowers demand charges and supports grid stability. Challenge: Coordination with production schedules and
maintaining productivity.

Meter Calibration — Process of verifying and adjusting meters to ensure accurate measurement of energy
consumption. Related terms: accuracy class, verification. Example: Annual calibration of a 5-MVA
transformer meter confirms +1% accuracy. Practical application: Essential for reliable billing and M&V.
Challenge: Access to meters in high-voltage environments and maintaining calibration records.

Net Metering — Billing arrangement that credits a customer for excess electricity generated on-site (e.g., via
solar PV) against its consumption. Related terms: feed-in tariff, export compensation. Example: A rooftop
solar system exports 20 MWh annually, offsetting the building's purchase of 80 MWh. Practical application:
Encourages on-site generation. Challenge: Varying policy frameworks and interconnection limits.

Occupant Behavior Modeling — Simulation of how occupants’ actions (opening windows, adjusting
thermostats) affect building energy performance. Related terms: behavioral impact, simulation. Example:
Modeling shows that 30 % of lighting energy savings are lost due to manual overrides. Practical application:
Informs design of controls that are user-friendly. Challenge: Capturing diverse habits and cultural
differences.

Power Quality — Characteristics of electrical power such as voltage stability, harmonic distortion, and
frequency that affect equipment performance. Related terms: harmonics, voltage sag. Example: Installing
active filters reduces total harmonic distortion from 7% to 2% in a plant. Practical application: Protects
sensitive electronics and improves efficiency. Challenge: Identifying sources of distortion and selecting
appropriate mitigation devices.

Renewable Portfolio Standard (RPS) — Policy that requires utilities to obtain a certain percentage of their
electricity from renewable sources. Related terms: state mandate, renewable credits. Example: An RPS of
25% by 2025 drives investment in solar farms. Practical application: Creates market demand for renewable
generation. Challenge: Compliance costs and variability in renewable output.

Retrofit Feasibility Study — Preliminary analysis that assesses technical, economic, and operational viability of
proposed energy upgrades. Related terms: pre-audit, cost-benefit. Example: The study identifies a 20 % ROI
for upgrading HVAC controls in a school. Practical application: Informs decision-making before detailed
design. Challenge: Accurate cost estimates and accounting for disruption.

Seasonal Variation — Changes in energy demand and generation potential due to seasonal climate
differences. Related terms: load profile, weather normalization. Example: Cooling load peaks in July, while
heating dominates in January, affecting overall EUI. Practical application: Guides sizing of HVAC equipment
and storage. Challenge: Designing systems that perform efficiently across the full seasonal range.

Smart Building — Facility equipped with integrated sensors, loT devices, and analytics platforms to optimize
energy use, comfort, and operations. Related terms: digital twin, building automation. Example: A smart
building reduces overall energy use by 18 % through Al-driven HVAC optimization. Practical application:
Enables proactive maintenance and occupant-centric controls. Challenge: Data integration, cybersecurity,

Read online: https://certificates.Isba.org.uk/glossaries/3738242/unit-6- London School of Business and Administration - 20 Jun 2026
energy-efficiency-and-conservation



LSBA GLOSSARY

Y/ LONDON SCHOOL OF BUSINESS
AND ADMINISTRATION

and change management.

Solar Fraction — Percentage of a building’s total heating or electricity demand met by on-site solar
generation. Related terms: PV
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