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Introduction

Heating is the cornerstone of modern indoor comfort, especially in climates where temperature swings can be 

extreme. Whether you’re designing a new office, renovating a historic building, or updating a residential space, a 

well �engineered heating system can dramatically improve occupant wellbeing, reduce operating costs, and support 

environmental goals. In the United Kingdom, the Chartered Institution of Building Services Engineers (CIBSE) 

publishes a series of authoritative guides that set the benchmark for HVAC design. Among these, the CIBSE Guide 

B Heatingis the go �to reference for heating system design, covering everything from load calculations to equipment

selection, controls, and commissioning.

This article offers a deep dive into the CIBSE Guide B Heating, explaining its structure, key concepts, practical

application, and how it fits into the broader context of building services engineering. By the end, you’ll understand

how to leverage the guide to create efficient, comfortable, and compliant heating solutions.

Overview of CIBSE Guide B Heating

CIBSE Guide B is part of a family of guides that address different aspects of building services: Guide C focuses on

ventilation, Guide D on air conditioning, and Guide F on plumbing. Guide B specifically deals with heating, covering

both space heating and domestic hot water (DHW) systems. The latest edition (currently the 9th) incorporates

recent developments in renewable energy, smart controls, and sustainability metrics, making it highly relevant for

contemporary projects.

Key components of the guide include:

•  Design methodology for heating loads.

•  Selection of heating equipment and distribution networks.

•  Thermal comfort assessment.

•  Energy efficiency strategies.

•  Commissioning and maintenance procedures.

By following the guidance, engineers can produce designs that meet regulatory requirements, industry best

practices, and client expectations.

Key Principles of Heating Design

Load Calculation Fundamentals

At the heart of heating design lies the calculation of heating loads. Guide B recommends a layered approach: start 

with a basic load assessment to identify the gross heating demand, then refine with a detailed load calculation

that accounts for internal gains, solar radiation, and infiltration. The guide provides tables and equations for each

building type, including offices, schools, hospitals, and residential buildings.

Using the heat balance method, designers can determine the required heating capacity by summing all heat

losses and subtracting internal gains. This ensures that the selected equipment will maintain the target indoor

temperature without excessive oversizing.



Thermal Comfort Criteria

Beyond meeting temperature targets, heating systems must provide consistent thermal comfort. Guide B adopts 

the ASHRAE 55 and ISO 7730 standards as a baseline, then offers UK �specific adjustments for occupant activity 

levels and clothing insulation. The guide also introduces the predicted mean vote (PMV) and predicted 

percentage of dissatisfied (PPD) models to quantify comfort.

Energy Efficiency and Sustainability

Energy efficiency is a core theme. The guide encourages the use of high �efficiency boilers, condensing 

furnaces, and heat pumps where appropriate. It also highlights low �temperature radiant systems and 

underfloor heating as ways to reduce system size while maintaining comfort. Additionally, the guide integrates 

renewable energy sources such as solar thermal collectors, biomass, and district heating networks.

Control Strategies

Effective controls are essential for optimal performance. Guide B recommends zone controls, demand �response 

strategies, and building automation systems (BAS) to adapt heating output to real �time conditions. The guide 

also discusses the importance of fault detection and diagnostics (FDD)to catch issues early and reduce

downtime.

Design Process Step �by �Step

1. Project Brief and Constraints

Begin by reviewing the client brief, building regulations, and any sustainability targets. Identify constraints such as

space limitations, budget, and local utility tariffs. This sets the context for all subsequent decisions.

2. Building Envelope Assessment

Analyze the building envelope to determine thermal resistance, infiltration rates, and solar heat gain. Use the 

guide’s thermal envelope tables to estimate passive heat losses.

3. Internal Heat Gains

Calculate gains from lighting, equipment, occupants, and processes. The guide provides standard occupancy 

profiles and equipment heat gain factors that help model realistic scenarios.

4. Load Calculation

Apply the heat balance equations from the guide to obtain the design heating load. Use the maximum design 

temperature and minimum design temperature for the region.

5. Equipment Selection

Choose the appropriate heat source: gas boilers, oil boilers, electric resistance heaters, heat pumps, or biomass. 

The guide offers efficiency charts and cost comparison tables to aid decision �making.

6. Distribution Network Design

Decide between hydronic (hot water) systems and electric heating. For hydronic systems, determine pipe 

sizing, pump selection, and return line placement. Use the guide’s flow calculation formulasto ensure adequate

pressure and temperature drop.

7. Controls and Automation

Integrate zone controllers, thermostats, and a building automation platform. The guide outlines control logic 



diagrams and fault detection strategies.

8. Commissioning and Testing

Follow the commissioning checklist in Guide B to validate system performance. This includes pressure tests, flow

measurements, and performance verification against the design load.

9. Documentation and Handover

Prepare detailed drawings, equipment manuals, and operation guidelines. Ensure that the client’s facilities team

receives all necessary documentation for ongoing maintenance.

System Types Covered in Guide B

Hydronic Heating Systems

Hydronic systems use hot water circulated through pipes to radiate heat into rooms. They are versatile, scalable,

and compatible with renewable sources. The guide covers:

•  Single �zone vs. multi �zone configurations.

•  Radiant panels, baseboards, and underfloor heating.

•  Pump selection, balancing, and pressure drop calculations.

Electric Resistance Heating

Electric heaters are straightforward to install and control, making them suitable for small spaces or retrofits. Guide

B discusses:

•  Space heaters, baseboard units, and electric radiators.

•  Load calculations specific to electric heating.

•  Electrical sizing and safety considerations.

Heat Pumps

Heat pumps extract ambient heat from air, ground, or water. They offer high efficiency and can also provide cooling.

The guide explains:

•  Air �source, ground �source, and water �source options.

•  Coefficient of performance (COP) curves and seasonal performance factors.

•  Integration with existing hydronic networks.

Biomass Boilers

Biomass boilers use organic fuels like wood pellets. They can be part of a low �carbon strategy. Guide B covers:

•  Fuel supply logistics and storage.

•  Combustion efficiency and emissions controls.

•  Maintenance schedules for biomass equipment.

District Heating Networks

District heating delivers heat from a central plant to multiple buildings. The guide addresses:

•  Network sizing, pipe routing, and thermal losses.

•  Heat exchange units and control interfaces.

•  Regulatory compliance and metering.

Thermal Comfort and Indoor Environmental Quality



Temperature and Humidity Control

Guide B recommends maintaining indoor temperatures between 20–24 °C for occupied spaces and 16–18 °C for

unoccupied zones. Relative humidity should stay between 30–60% to prevent mold growth and maintain comfort.

Air Movement and Draft Avoidance

Even though heating focuses on warmth, air movement affects perceived comfort. The guide advises using 

low �velocity air distribution in conjunction with radiant heating to avoid drafts.

Noise Considerations

Heating equipment can generate noise that affects occupant satisfaction. The guide suggests using 

sound �attenuating ducts, vibration isolation mounts, and low �noise pumps to mitigate this.

Energy Efficiency Strategies

High �Efficiency Equipment

Condensing boilers, high �efficiency heat pumps, and low �temperature radiant systems reduce fuel consumption.

Guide B provides performance data and cost �benefit analyses for each option.

Demand �Controlled Ventilation (DCV)

Although primarily a ventilation concept, DCV can be paired with heating to reduce unnecessary heating during low

occupancy periods.

Smart Controls and Demand Response

Integrating heating with grid signals allows buildings to reduce load during peak times, earning incentives and 

lowering operating costs. The guide outlines API integration and rule �based control logic.

Renewable Energy Integration

Solar thermal collectors can pre �heat water, reducing boiler load. Biomass and district heating can further lower

carbon footprints. Guide B provides guidelines on sizing and integration.

Commissioning and Maintenance

Commissioning Checklist

Guide B offers a comprehensive checklist that covers:

•  System integrity tests (pressure, leakage).

•  Control loop verification.

•  Performance validation against design loads.

•  Documentation of calibration and balancing.

Routine Maintenance

Regular maintenance extends equipment life and maintains efficiency. Key tasks include:

•  Boiler cleaning and inspection.

•  Pump lubrication and seal checks.

•  Heat exchanger cleaning.

•  Control system firmware updates.

Fault Detection and Diagnostics (FDD)



Implementing FDD systems helps detect issues early. Guide B recommends monitoring parameters such as:

•  Pressure differentials.

•  Temperature set �point deviations.

•  Pump vibration levels.

•  Energy consumption anomalies.

Case Studies: Applying CIBSE Guide B in Real Projects

Case Study 1 – A New Office Complex

For a 10,000 m² office building, the design team used Guide B to select a combined heat �and �power (CHP) unit with

a 60% efficiency rating. Hydronic radiators and underfloor panels were chosen for thermal comfort. The final

system achieved a 25% reduction in annual heating energy compared to the local benchmark.

Case Study 2 – Retrofitting a Historic School

In a heritage building, space constraints limited equipment installation. The team opted for electric radiant panels

and a ground �source heat pump. Guide B’s load calculations ensured that the heat pump could meet peak demand.

The retrofit resulted in a 30% drop in heating bills while preserving the building’s historic character.

Case Study 3 – A District Heating Integration

Baca Juga (Artikel Terkait)

•  chuunibyou english
   URL: http://basicgravity.com/chuunibyou-english.pdf

•  churchill we shall fight on the beaches
   URL: http://basicgravity.com/churchill-we-shall-fight-on-the-beaches.pdf

•  churchill roy jenkins
   URL: http://basicgravity.com/churchill-roy-jenkins.pdf

•  churchill roosevelt stalin the war they
   URL: http://basicgravity.com/churchill-roosevelt-stalin-the-war-they.pdf

Tags: #cibse  #guide  #heating

http://basicgravity.com/chuunibyou-english.pdf
http://basicgravity.com/churchill-we-shall-fight-on-the-beaches.pdf
http://basicgravity.com/churchill-roy-jenkins.pdf
http://basicgravity.com/churchill-roosevelt-stalin-the-war-they.pdf


Page 1 of 5



Page 2 of 5



Page 3 of 5



Page 4 of 5



Page 5 of 5


