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Guide A – Environmental design (2006)

Chapter 1 Environmental criteria for design 2006 A1
Chapter 2 External design data 2006 A2
Chapter 3 Thermal properties of building structures 2006 A3
Chapter 4 Ventilation and air infiltration 2006 A4
Chapter 5 Thermal response and plant sizing 2006 A5
Chapter 6 Internal heat gains 2006 A6
Chapter 7 Moisture transfer and condensation 2006 A7
Chapter 8 Health issues 2006 A8

Guide B – Heating, ventilation, air conditioning
and refrigeration (2001-2)

Chapter B1 Heating 2002 B1
Chapter B2 Ventilation and air conditioning 2001 B2
Chapter B3 Ductwork 2002 B3
Chapter B4 Refrigeration and heat rejection 2002 B4
Chapter B5 Noise and vibration control for HVAC 2002 B5

Guide C – Reference data (2007)

Chapter 1 Properties of humid air 2007 C1
Chapter 2 Properties of water and steam 2007 C2
Chapter 3 Heat transfer 2007 C3
Chapter 4 Flow of fluids in pipes and ducts 2007 C4
Chapter 5 Fuels and combustion 2007 C5
Chapter 6 Units, standard and mathematical data 2007 C6

Guide D – Transportation systems in buildings
(2005)

Chapter 1 Introduction 2005 D1
Chapter 2 Interior circulation 2005 D2
Chapter 3 Traffic planning and selection of equipment 2005 D3

and performance
Chapter 4 Advanced planning techniques and 2005 D4

computer programs
Chapter 5 Types of transportation systems 2005 D5
Chapter 6 Firefighting lifts and evacuation lifts for 2005 D6

people with disabilities
Chapter 7 Lift components and installation 2005 D7
Chapter 8 Lift drives and controls 2005 D8
Chapter 9 Lift traffic control 2005 D9
Chapter 10 Escalators and moving walks 2005 D10
Chapter 11 Transportation systems for people 2005 D11

with disabilities
Chapter 12 Electrical systems and environmental 2005 D12

conditions
Chapter 13 Energy consumption of lifts, escalators and 2005 D13

moving walks
Chapter 14 Remote monitoring and alarms 2005 D14
Chapter 15 Commissioning, preventative maintenance, 2005 D15

testing and thorough examination of lifts, escalators
and moving walks

Chapter 16 Modernisation of lift installations 2005 D16
Chapter 17 Legislation, standards and codes of practice2005 D17
Chapter 18 Construction (Design and Management) 2005 D18

Regulations 1994
Appendices Glossary of terms; Lift kinematics; 2005 Da

Legislation and standards

Guide E – Fire engineering (2003)

Chapter 1 Introduction 2003 E1
Chapter 2 Legislation, standards and strategy 2003 E2
Chapter 3 Building designation 2003 E3
Chapter 4 Means of escape and human factors 2003 E4
Chapter 5 Compartmentation and spread of flame 2003 E5
Chapter 6 Alarm, detection and emergency lighting 2003 E6
Chapter 7 Fire and smoke ventilation 2003 E7
Chapter 8 Fire suppression 2003 E8
Chapter 9 Firefighting 2003 E9
Chapter 10 Fire dynamics 2003 E10
Chapter 11 Fire safety management 2003 E11
Chapter 12 Fire safety on construction sites 2003 E12

Guide F – Energy efficiency in buildings (2004)

Chapter 1 Introduction 2004 F1
Chapter 2 The design process 2004 F2
Chapter 3 Developing a design strategy 2004 F3
Chapter 4 Sketch design 2004 F4
Chapter 5 Renewables, fuels, CHP and metering 2004 F5
Chapter 6 Control strategies 2004 F6
Chapter 7 Ventilation and air conditioning design 2004 F7
Chapter 8 Refrigeration design 2004 F8
Chapter 9 Lighting design 2004 F9
Chapter 10 Heating and hot water design 2004 F10
Chapter 11 Motors and building transportation systems 2004 F11
Chapter 12 Electric power systems and office 2004 F11

equipment
Chapter 13 Checking the design 2004 F13
Chapter 14 Commissioning, handover and feedback 2004 F14
Chapter 15 Managing the building 2004 F15
Chapter 16 Acquisition and refurbishment 2004 F16
Chapter 17 Maintenance and energy efficiency 2004 F17
Chapter 18 Energy audits and surveys 2004 F18
Chapter 19 Benchmarking, monitoring and targeting 2004 F19
Chapter 20 Energy benchmarks 2004 F20
Appendix A1 CIBSE policy statements 2004 Fa1
Appendix A2 Conversion factors and properties of 2004 Fa2

fuels
Appendix A3 Consultants and model briefs 2004 Fa3
Appendix A3 Useful websites 2004 Fa4

Guide G – Public health engineering (2004)

Chapter 1 Introduction and scope 2004 G1
Chapter 2 Water services and utilities 2004 G2
Chapter 3 Sanitary accommodation, pipework and 2004 G3

drainage
Chapter 4 Waste management systems 2004 G4
Chapter 5 Corrosion and corrosion protection 2004 G5
Chapter 6 Water treatment 2004 G6
Chapter 7 Swimming pools 2004 G7
Chapter 8 Water features and fountains 2004 G8
Chapter 9 Irrigation 2004 G9
Chapter 10 External drainage, local storage and 2004 G10

treatment of waste water
Chapter 11 Miscellaneous piped services 2004 G11
Chapter 12 Glossary 2004 G12

Guide H – Building control systems (2000)

Chapter 1 Introduction: the need for controls 2000 H1
Chapter 2 Control fundamentals 2000 H2
Chapter 3 Components and devices 2000 H3
Chapter 4 Systems, networks and integration 2000 H4
Chapter 5 Control strategies for subsystems 2000 H5
Chapter 6 Control strategies for buildings 2000 H6
Chapter 7 Information technology 2000 H7
Chapter 8 Management issues 2000 H8
Appendix 1 Bibliography 2000 Ha1
Appendix 2 Tuning rules 2000 Ha2
Appendix 3 Glossary 2000 Ha3

Guide J – Weather, solar and illuminance data
(2002) (CD-ROM)

Chapter 1 Introduction 2002 J1
Chapter 2 Dates, times, symbols and other conventions 2002 J2
Chapter 3 Weather and building services engineering 2002 J3
Chapter 4 UK data for manual design 2002 J4
Chapter 5 Solar radiation, long-wave radiation and 2002 J5

daylight
Chapter 6 Wind data 2002 J6
Chapter 7 Air pollution 2002 J7
Chapter 8 UK data for simulation 2002 J8
Chapter 9 Weather analysis toolkit 2002 J9
Chapter 10 Overseas weather data 2002 J10
Chapter 11 Sources of meteorological data 2002 J11
Appendix 1 Quality control of global solar data 2002 Ja1
Appendix 2 Filling gaps in hourly diffuse irradiation 2002 Ja2

records
Appendix 3 Comparison of horizontal observed data 2002 Ja3

with corresponding data derived from world clear sky
irradiance tables

Appendix 4 Miscellaneous algorithms used in the 2002 Ja4
development of this publication

Appendix 5 Mean synoptic data for days selected for 2002 Ja5
design 97.5 percentile irradiance tables

Appendix 6 Tables of solar and related data 2002 Ja6

Guide K – Electricity in buildings (2005)

Chapter 1 Introduction 2004 K1
Chapter 2 Legislation and standards 2004 K2
Chapter 3 Load assessment 2004 K3
Chapter 4 Power supplies 2004 K4
Chapter 5 High voltage distribution 2004 K5
Chapter 6 Transformers 2004 K6
Chapter 7 Low voltage switchgear and distribution 2004 K7
Chapter 8 Building wiring systems 2004 K8
Chapter 9 Uninterruptible power supplies 2004 K9
Chapter 10 Earthing 2004 K10
Chapter 11 Electromagnetic compatibility 2004 K11
Chapter 12 Inspection, testing, operation and 2004 K12

maintenance

Guide L – Sustainability (2007)

Sustainability 2007 L

Guide M – Maintenance engineering and
management

Chapter 1 Introduction 2008 M1
Chapter 2 Guidance for building services designers 2008 M2
Chapter 3 Maintenance techniques and their application2008 M3
Chapter 4 Maintenance contracts 2008 M4
Chapter 5 Maintenance strategy and inspection 2008 M5

frequencies 
Chapter 6 Energy efficiency and maintenance 2008 M6
Chapter 7 Controls for building services 2008 M7
Chapter 8 Commissioning and testing 2008 M8
Chapter 9 Handover procedures 2008 M9
Chapter 10 Operation and maintenance information 2008 M10
Chapter 11 Risk assessment and management 2008 M11

procedures
Chapter 12 Owning and operating costs 2008 M12
Chapter 13 Economic life factors and end of 2008 M13

economic life
Chapter 14 Maintenance audits 2008 M14
Chapter 15 Condition surveys 2008 M15
Chapter 16 Legislation, compliance and good practice 2008 M16
Chapter 17 Health and comfort 2008 M17
Chapter 18 Training 2008 M18

Applications Manuals

Natural ventilation in non-domestic buildings 2005 AM10
Building energy and environmental modelling 1998 AM11
Small-scale combined heat and power for buildings 1999 AM12
Mixed mode ventilation 2000 AM13

Commissioning Codes

Code A Air distribution systems 1996 CA
Code B Boilers 2002 CB
Code C Automatic controls 2001 CC
Code L Lighting 2003 CL
Code M Commissioning management 2003 CM
Code R Refrigerating systems 2002 CR
Code W Water distribution systems 2003 CW

CIBSE guidance publications

HIST Guide to building services for historic buildings 2002 HB
IS Introduction to sustainability 2007 IS

Guidance Notes

CFCs, HCFCs and halons: professional and practical 2000 GN1
guidance on substances which deplete the ozone layer

Technical Memoranda

TM4 Design notes for the Middle East 1990 TM4
TM13 Minimising the risk of Legionnaires’ disease 2002 TM13
TM14 Standard file format for the electronic transfer 1988 TM14

of luminaire photometric data
TM18 Ice storage 1994 TM18
TM19 Relationships for smoke control calculations 1995 TM19
TM21 Minimising pollution at air intakes 1999 TM21
TM22 Energy assessment and reporting method 2006 TM22
TM23 Testing buildings for air leakage 2000 TM23
TM24 Environmental factors affecting office worker 1999 TM24

performance
TM25 Understanding building integrated photovoltaics2000 TM25
TM26 Hygienic maintenance of office ventilation 2000 TM26

ductwork
TM27 Flexible building services for office-based 2002 *

environments
TM28 Benchmarking lighting design software 2002 *
TM29 HVAC strategies for well-insulated airtight 2002 TM29

buildings
TM30 Improved life cycle performance of mechanical 2003 TM30

ventilation systems
TM31 Building log book toolkit 2006 TM31
TM33 Tests for software accreditation and verification 2006 TM33
TM34 Weather data with climate change scenarios 2004 *
TM35 Environmental toolkit for glazed facades 2004 TM35
TM36 Climate change and the internal environment 2005 TM36
TM37 Design for improved solar shading control 2006 TM37
TM38 Renewable energy sources for buildings 2006 TM38
TM39 Building energy metering 2006 TM39
TM40 Health issues in building services 2006 TM40
TM41 Degree-days, theory and application 2006 TM41
TM42 Fan application guide 2006 TM42
TM44 Inspection of air conditioning systems 2007 TM44
TM45 Groundwater cooling systems 2008 TM45
* These publications are available to CIBSE members only via the

CIBSE website; they are not included in the index.
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CIBSE Knowledge Series

KS1 Reclaimed water 2005 KS1
KS2 Managing your building services 2005 KS2
KS3 Sustainable low energy cooling solutions 2005 KS3
KS4 Introduction to controls 2005 KS4
KS5 Making buildings work 2005 KS5
KS6 Comfort 2006 KS6
KS7 Variable flow pipework systems 2006 KS7
KS8 How to design a heating system 2006 KS8
KS9 Commissioning variable flow pipework systems 2007 KS9
KS10 Biomass 2008 KS10
KS11 Green roofs 2008 KS11
KS12 Refurbishment 2008 KS12
KS13 Refrigeration 2008 KS13

Code for Lighting (CD-ROM)

Code for Lighting (CD-ROM) 2004 *
* This publication is not included in the index.

Lighting Guides

LG2 Hospitals and health care 1989 LG2
LG4 Sports lighting 2006 LG4
LG5 The visual environment in lecture, teaching and 1991 LG5

conference rooms
LG6 The outdoor environment 1992 LG6
LG7 Office lighting 2005 LG7
LG8 Lighting for museums and art galleries 1994 LG8
LG9 Lighting for communal residential buildings 1997 LG9
LG10 Daylighting and window design 1999 LG10
LG11 Surface reflectance and colour 2001 LG11
LG12 Emergency lighting design guide 2004 LG12

A
Absorption cooling .......................................................TM38-17

Absorption cycle ..................................................KS13-17 to 18

Absorption refrigeration ........................................B4-32 to 36

Absorptivity data for various materials ............C3-11 to 12

Accessibility and sustainability........................................L-27

Accreditation, software, tests for ....................TM33-1 to 52

Accumulated temperature difference ...............A2-12 to 14

Acoustic comfort....................................................KS6-29 to 33

Acoustic environment ............................................A1-25 to 29

Acoustic attenuators....................................TM42-12 to 14, 28

Acoustic enclosures .....................................................TM42-28

Acoustic lining .........................................................TM42-13, 20

Active power.........................................................................K3-1

Active silencers, ductwork .............................................B5-13

Actuators .....................................................................H3-7, 9, 12

Adiabatic saturation temperature 
humid air ................................................................C1-2, 7 to 67

Administrative areas, sports, lighting........................LG4-11

Admittance procedure
calculation..............................................A3-31 to 32; A5-73 to 76
parameters..................................................................A3-24 to 25

Advanced thermal treatments.........................................L-11
anaerobic digestion...........................................................L-12, 29

Afghanistan: weather data .....................................TM4-2, 33

Air and sol-air temperatures (UK) ..................Ja6-121 to 156

Air change rates....................A4-2; A8-10 to 11; TM40-34 to 37

Air cleaners............................................................B2-118 to 123

Air conditioning
building types..............................................................B2-12 to 50
controls........................................................................F7-11 to 13
cooling load calculations ............................................A5-34 to 49
design..........................................................................B2-72 to 76
ductwork .......................................................................B3-1 to 67
energy efficiency ...........................................................F7-6 to 11
equipment ...............................................................B2-106 to 133
noise and vibration control...........................................B5-1 to 50
requirements of various room air conditioners...................B2-99
systems .....................................................................B2-50 to 106

Air conditioning, system types....................................KS2-28

Air conditioning systems, inspection of .........TM44-1 to 28

Air control units ...............................................................B2-132

Air cooler batteries .........................................................B2-124

Air distribution strategies .....................................B2-50 to 57

Air distribution systems 
air flow measurement ...............................................CA-23 to 24
air regulating devices.............................................................CA-4
cleanliness....................................................................CA-3, 5, 22
commissioning ............................................................CA-1 to 28
electrical checks ....................................................................CA-4
fans...................................................................................CA-4, 15
filters ................................................................................CA-4, 11
installation ..................................................................CA-22 to 23
preliminary checks .........................................................CA-3 to 3
records........................................................................CA-17 to 18
regulation......................................................................CA-6 to 17 
setting to work ...............................................................CA-5 to 6
tolerances.....................................................................CA-3, 9, 23
variable air volume systems ......................................CA-13 to 16

Air filtration ...........................................B2-118 to 123; TM40-20

Air handling plant, control..............................................H5-28

Air handling units (AHUs) ................................................B3-63

Air-handling units, air velocities....................................C4-10

Air heater batteries .............................................B2-123 to 124

Air infiltration..............................................................A4-1 to 22
air-tightness testing ....................................................A4-19 to 20
estimation methods....................................................A4-11 to 19
infiltration and ventilation theory...................................A4-4 to 5

Air infiltration development algorithm 
(AIDA) ........................................................................A4-21 to 22

Air intakes ..............................................................B2-106 to 107

Air intakes, fans, entry coefficients ...............TM42-33 to 35

Air intakes, minimising pollution at.................TM21-1 to 22

Air ionisation ......................................................A1-31; TM40-57

Air leakage
ductwork ..........................................B3-6 to 7, 17 to 19, 63 to 64
effective area for ...............................................................TM23-9
maximum permissible ..........................................................B3-53
parameters .................................................................TM23-3 to 5
standards ...........................................................................TM23-9
test data sheet.................................................................TM23-14
testing ..............................................................B3-6 to 7, 18 to 19

Air leakage index ....................................................TM23-3 to 5 

Air leakage testing buildings for ......................TM23-1 to 15
air leakage test data sheet..............................................TM23-14
air leakage tests and infiltration rate ..............................TM23-10
background.................................................................TM23-1 to 5
fan pressurisation testing................................................TM23-11
method .......................................................................TM23-5 to 9
recommended air leakage standards ...............................TM23-9

Air movement
comfort criteria .........................................................KS6-11 to 12
condensation control .............................................................A7-4
cooling effect of..............................................................A1-3 to 4

Air permeability .......................................................TM23-3 to 5

Air pollution ..................................................................J7-1 to 10
and meteorological data .........................................................J7-6

Air pollution and air quality .................................TM21-1 to 6

Air properties ...............................................................C4-11, 63

Air quality..................................A4-2 to 3; A8-5 to 11; J7-8 to 10
health issues ..........................................................TM40-16 to 41
outdoor .........................................................A4-3; TM40-19 to 20

Air quality in buildings...........................................TM23-5 to 7

Air spaces, thermal resistance of ...............A3-5 to 6, 12, 47

Air supply rates
calculation...................................................................A1-18 to 20
health issues ..........................................................TM40-34 to 37
recommended...............................................................A1-8 to 10

Air temperature ............................................................B1-5 to 6
health issues ..............................................................TM40-4 to 8
outdoor ..........................................................A2-2 to 11, 29 to 35
recommended...............................................................A1-8 to 10

Air terminal devices ............................................B2-132 to 133

Air-tightness design and construction for...............TM23-5

Air-tightness, envelope ...............................................AM13-22

Air-tightness testing................................................A4-19 to 20

Air turbulence .......................................TM42-14 to 15, 26 to 27

Air velocity .............................................C4-10; C3-24, 26, 31, 36

Air velocity pressures, ductwork ..................................C4-17

Airborne contaminants, health issues ..........TM40-17 to 30

Airflow
in ducts........................................................................B3-10 to 13
modelling ....................................................................A5-27 to 28
rates of ........................................................................A4-11 to 19
regulation of ...............................................................CA-11 to 16

Airflow noise .................................................................B5-7 to 9

Airport terminals
interior circulation ......................................................D2-10 to 12
ventilation .............................................................................B2-47

Alarm and detection, fire.........................................E6-1 to 18
control equipment.........................................................E6-9 to 11
hazardous areas ...................................................................E6-11
siting and spacing of detectors ......................................E6-7 to 8
specification of alarm systems ..............................................E6-2
types of fire detection devices .......................................E6-5 to 7
types of fire detection systems ......................................E6-2 to 3
zoning ..............................................................................E6-3 to 4

Alarms, fire ............................................................................E6-2

Algorithms, solar data ...............................................Ja4-1 to 9

Ammonia gas, properties ................................................C4-64

Anaerobic digestion ......................................................L-12, 29

Anemometer measurements ..............................TM42-32, 37

Animal bodies, heat emission from ...............................A6-9

Animal houses
lighting ................................................................................LG2-36

Animal husbandry, ventilation requirements ............B2-48

Apparent power...................................................................K3-1

Aquifers......................................................................TM45-2 to 4

Archives, lighting....................................................LG7-51 to 52

Arenas, indoor, lighting ..................................................LG4-47

Art galleries
lighting.........................................................................LG8-1 to 56
ventilation....................................................................B2-40 to 41

Artificial skies........................................................LG10-73 to 74

Asbestos ................................................................TM20-37 to 38

Ash content, fuels........................................................C5-3 to 5

Assembly halls, ventilation ...................................B2-18 to 19

Assessment procedure, refurbishment ...........KS12-8 to 12

Atmospheric pressures and temperatures ..................C1-4

Atria......................................................E2-9; E3-4, 7; E8-12; E10-3
lighting.......................................................................LG7-54 to 55
ventilation....................................................................B2-19 to 21

Attentuators, acoustic .................................TM42-12 to 14, 28

Auditoria, ventilation ..............................................B2-18 to 19

Audits and surveys, energy ...................F18-1 to 16, 18 to 32

Automatic controls
commissioning............................................................CC-17 to 22
components and devices .............................................H3-1 to 26
control fundamentals ...................................................H2-1 to 14
control strategies for buildings ....................................H6-1 to 10
control strategies for sub systems...............................H5-1 to 62
glossary .........................................................................Ha3-1 to 5
information technology ..................................................H7-1 to 7
integration.....................................................................H4-1 to 19
management issues......................................................H8-1 to 17
need for controls ............................................................H1-1 to 6
systems, networks and tuning rules ............................Ha2-1 to 4

Automatic controls, commissioning 
commissioning............................................................CC-17 to 22
control loops, tuning...................................................CC-35 to 36
design for commissionability .................................CC-4, 31 to 34
plant ............................................................................CC-22 to 26
post-occupancy checks .......................................................CC-28
pre-commissioning .....................................................CC-12 to 16
project management, commissioning .........................CC-6 to 11
safety issues...........................................................................CC-4
specification issues................................................................CC-5
system handover ........................................................CC-26 to 27
test equipment.....................................................................CC-38

Axial fans .......................................TM42-1 to 2, 13, 14, 7 to 8, 9

B
Bacteria, health issues.......................................TM40-27 to 30

Bahrain, weather data................................................TM4-2,34

Balanced noise criterion (bnc) .......................................B5-49

Balancing and regulating water flow rates.......CW-9 to 16

Bars, lighting .....................................................................LG4-11

Base temperature conversion,
degree days .........................................TM41-21 to 22, 93 to 94

Basement floors and walls, heat losses............A3-19 to 20

Batteries, emergency lighting ..........................LG12-23 to 24

Battery performance, uninterruptible 
power supplies .................................................................K9-19

Battery types, uninterruptible 
power supplies .......................................................K9-16 to 18

Beaufort scale of wind speed ....................J6-19 to 20; C6-14

Benchmarking, energy efficiency ........................F19-1 to 12

Benchmarks
building performance....................................................L-8, 38, 58
water demand.........................................................................L-45

Below-ground drainage systems...........................G3-7 to 14

Bends, pressure loss 
factors ............................C4-19, 27 to 30, 31 to 33, 51, 52 to 54

Biofuels ...........................B1-53 to 54; TM38-15 to 16; L-41 to 42

Biogas ......................................................................................L-29

Biomass heating.......................KS10-1 to 24, L-12, 13, 41 to 42
case studies ............................................................KS10-21 to 22
CHP and tri-generation.....................................................KS10-19
emissions from wood fuels ........................................KS10-6 to 8
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energy supply contracts ...................................................KS10-18
flues and exhaust gas treatment .....................................KS10-13
fuel storage and transport systems .........................KS10-9 to 10
introduction.................................................................KS10-1 to 2
sizing .......................................................................KS10-14 to 17
why biomass?.....................................................................KS10-3
wood burning boilers ..............................................KS10-11 to 12
wood chips and pellets...............................................KS10-4 to 5

Birmingham gauge thickness ........................................C6-16

BMS, benefits of...................................................................H1-5

Board rooms, lighting .....................................................LG7-51

Boarding schools, lighting ...............................................LG9-1

Boiler commissioning ...............................................CB-1 to 31
activation, dry and live runs .......................................CB-14 to 17
commissioning project management ............................CB-7 to 8
definitions .......................................................................CB-2 to 4
design for commissioning ..............................................CB-5 to 6
instrumentation and calculations...............................CB-23 to 25
operation and calibration ...........................................CB-17 to 19
planning and programming..................................................CB-10
pre-commissioning recording data, reporting 
and training.........................................................CB-19, 26 to 31

safety issues ...................................................................CB-4 to 5
sequence of commissioning ..............................................CB-8, 9
specification issues ........................................................CB-6 to 7
summary of requirements .....................................................CB-2
system handover .........................................................CB19 to 20
terminology.....................................................................CB-1 to 2

Boiler rating, conversion factors...................................C6-10

Boilers
commissioning..............................................................CB-1 to 31
corrosion...............................................................................B1-52
energy efficiency ..................................................................B1-13
hydronic heating systems.....................................B1-16, 31 to 33
noise .......................................................................................B5-6
steam systems............................................................B1-39 to 40

Boilers, control .....................................................................H5-3

Boilers, corrosion of ................................................G5-15 to 16

Boosted water systems, pipework ................................G2-6

Branch tees, pressure 
loss factors ................C4-22 to 25, 33 to 49, 51 to 52, 56 to 58

Breakout noise ..............................................................TM42-26

Brick, equivalent roughness .............................................C4-4

British Standards, fire engineering.................................E2-7

Broadcast lighting, sports .............................................LG4-48

Broadcasting studios, ventilation ........................B2-21 to 22

Buffers, lifts ...............................................................D7-24 to 25

Building and window design
depth .......................................................................LG10-16 to 20
form...........................................................................LG10-8 to 15
obstructing ............................LG10-15, 16, 17 to 20, 24 to 25, 27
orientation ..............................................................LG10-21 to 24
position ...................................................................LG10-24 to 28
size ..........................................................................LG10-16 to 20

Building components, thermal performance.............C3-36

Building control rooms, lighting ..................................LG7-57

Building control systems
components and devices .............................................H3-1 to 26
control fundamentals ...................................................H2-1 to 14
control strategies for buildings ....................................H6-1 to 10
control strategies for subsystems................................H5-1 to 62
glossary .........................................................................Ha3-1 to 5
information technology ..................................................H7-1 to 7
management issues......................................................H8-1 to 17
need for controls ............................................................H1-1 to 6
systems, networks and integration ..............................H4-1 to 19
tuning rules ...................................................................Ha2-1 to 4

Building design, role of windows ......................LG10-1 to 15

Building designation, fire engineering ...................E3-1 to 9

Building energy and environmental 
modelling (BEEM) ................................................AM11-1 to 96
case studies...........................................................AM11-52 to 70
categories of BEEM software ................................AM11-12 to 19
checklist for choosing BEEM software..................AM11-74 to 87
environmental modelling, benefits of .......................AM11-6 to 8
establishing a simulation capability ......................AM11-20 to 33
glossary..................................................................AM11-74 to 73
infrastructure for effective use of simulation .......AM11-28 to 33

input data requirements........................................AM11-41 to 49
integration of modelling into design 
and operation ......................................................AM11-10 to 11

interpretation and presentation .....................................AM11-49
lighting and visualisation, modelling .....................AM11-15 to 16
modelling study, planning for ................................AM11-35 to 41
modelling uncertainty and risk .......................................AM11-11
role of modelling in design......................................AM11-6 to 11
software selection .................................................AM11-20 to 28
specialist software ..........................................................AM11-19
thermal performance, modelling...........................AM11-13 to 15
training ............................................................................AM11-30
using BEEM software.............................................AM11-34 to 55
ventilation and air movement, modelling .............AM11-17 to 19

Building energy management systems (BEMS) ......KS4-12

Building energy metering ...................................TM39-1 to 22
automatic monitoring and targeting......................TM39-15 to 16
benchmarking.............................................................TM39-5 to 6
benefits of sub-metering............................................TM39-1 to 2
building log book....................................................TM39-14 to 15
developing a metering 
strategy ..............................................................................TM39-6
district heating and cooling.............................................TM39-15
Enhanced Capital Allowances ...........................................TM39-2
estimating energy uses..............................................TM39-4 to 6
overview.............................................................................TM39-4
regulatory requirements ............................................TM39-2 to 3
tenancies ........................................................................TM39-15

Building form and layout ...................................LG10-15 to 29

Building integrated photovoltaics ....................TM25-1 to 36
case studies ...........................................................TM25-16 to 24
detailed technical design .........................................TM25-9 to 12
glossary ............................................................................TM25-29
hazards, checklist...................................................TM25-27 to 28
installation ..............................................................TM25-12 to 15
operation and maintenance...................................TM25-15 to 16
outline of PV technology............................................TM25-1 to 4
outline technical design.............................................TM25-6 to 9
preliminary design......................................................TM25-4 to 6

Building log books............L-56, 58; TM31-1 to 10; CM-10 to 11
benefits of ..................................................................TM31-1 to 3
Building Regulations.............................................TM31-1, 9 to 10
CIBSE log book templates..........................................TM31-6 to 8
CO2 emissions ......................................................................L-8, 9
commissioning of building services .......................................L-57
description of .............................................................TM31-2 to 3
developing a log book................................................TM31-3 to 5
energy demand modelling ......................................................L-38
energy metering.....................................................TM39-14 to 15
examples............................................................................TM31-6
existing buildings .............................................................TM31-10
heat pumps minimum CoP.....................................................L-44
insulation standards................................................................L-38
log book templates ....................................................TM31-5 to 6
need for..............................................................................TM31-1
statutory requirements ...............................................TM31-1 to2
using a log book .........................................................TM31-6 to 8

Building log book toolkit ......................................TM31-1 to10
example log books.............................................................TM31-8
existing buildings .............................................................TM31-10
statutory requirements ...............................................TM31-1 to2

Building management 
systems (BMS) ............L-39; F6-4 to 5; F6-4 to 5; KS4-11 to 12
architecture.....................................................................H4-1 to 5
benefits of .......................................................................H1-5 to 6
commissioning.............................H8-10 to 11; CC-1, 11, 19 to 22
interfacing lifts with......................................................D14-8 to 9
maintenance ..................................................................M7-3 to 4
pre-commissioning..................................H8-9 to 10; CC-12 to 17

Building management ...............................................L-56 to 59

Building performance ...............................................L-8, 38, 58
water demand.........................................................................L-45

Building purpose groups, fire engineering ...................E3-2

Building Regulations....................................................K2-1 to 2
chimneys and flues ..............................................................B1-47
energy metering.........................................................TM39-2 to 3
fire engineering ...............................................................E2-4 to 5
refrigeration and heat rejection..................................B4-15 to 17
solar gain limitation....................................................TM37-2 to 3
thermal performance .............................................................A3-1
ventilation and airtightness....................................................A4-1
Building Regulations Approved Document H.............L-22

Building Regulations Approved Document L
building log books...................................................................L-56
CO2 emissions ......................................................................L-8, 9
commissioning of building services .......................................L-57
energy demand modelling ......................................................L-38
heat pumps minimum CoP.....................................................L-44
insulation standards................................................................L-38

Building Regulations Approved Document M ..............L-27

Building Regulations Part L ..................................TM42-12, 19

Building Regulations (Northern Ireland)...............E2-4; E3-5

Building Standards (Scotland) 
Regulations ..........................................E2-2, 4; E3-5; E4-1; E9-2

Building services,
management of .................................KS2-1 to 29; KS5-1 to 26
comfort criteria...............................................................KS5-4, 16
condition surveys..........................................................KS5-7 to 8
energy efficiency.......................................................KS5-21 to 22
fault finding .................................................................KS5-9 to 12
legislation ..................................................................KS2-14 to 19
maintenance costs ...............................................................KS2-8
maintenance policy ..............................................................KS2-4
maintenance strategy...........................................................KS2-4
performance monitoring...........................................KS2-11 to 14
potential problems....................................................KS5-16 to 20
risk management..................................................................KS5-5
sustainable building management .....................................KS5-15

Building transportation systems,
energy efficiency ......................................................F11-1 to 9

Buoyancy..................................................C4-7, 8, 9; TM19-11, 15

Buried pipes, heat emission .................................C3-28 to 30

Burns ...........................................................................TM40-8 to 9

Busbar trunking systems .......................................K8-16 to 17

Butane ..............................................................C4-64; C5-6 to 5-7

Bypass control, fans ...........................................TM42-21 to 22

C
Cables ............................................................................K8-4 to 10
conductors..............................................................................K8-6
containment systems .................................................K8-13 to 15
identification colours..............................................................K8-4
insulation.........................................................................K8-6 to 7
multicore .......................................................................K8-7 to 10
rating ...............................................................................K8-4 to 5
routes ..........................................................................K8-18 to 19
selection..........................................................................K8-5 to 6
segregation and separation ..........................................K11-8 to 9
single core ............................................................................K8-10
sizing .....................................................................................K8-13
support systems ...................................................................K8-15

Cables, high voltage ................................................K5-14 to 15

Call centres, ventilation .........................................B2-48 to 49

Calorific values, fuels ..................................................C5-2 to 8

Canteens, lighting............................................................LG7-52

Capacity controls, refrigeration and 
heat rejection ..........................................................B4-51 to 53

Capture hoods ...............................................................TM42-37

Car and landing fixtures (lifts) .............................D7-29 to 30

Car parks, lighting of ......................................................LG6-10

Carbon-dioxide concentration ................................TM19-2, 3

Carbon dioxide..........................................................E8-25 to 27
emissions..............................................................................B1-55
indoor concentrations ....................................................A4-2 to 3

Carbon dioxide, properties .............................................C4-64

Carbon emission factors ......................................................L-9

Carbon management ..........................................................L-58

Carbon monoxide ..........................................................E10-8, 9

Carbon monoxide concentration ......................E8,TM19-2, 3

Carbon monoxide, properties ........................................C4-64

Case studies, biomass heating.........................KS10-21 to 22

Catering, ventilation requirements.....................B2-23 to 24

Cathodic protection, corrosion ............................G5-23 to 24

Cavities, free convection inside ..................................C3-4, 6

CDM regulations
lifts and escalators......................................................D18-1 to 12
flow, smoke........................................................................TM19-8
jet, smoke ..........................................................................TM19-8
panels, maximum vector smoke layer, accumulated .......TM19-9

Ceiling mounted
smoke detectors................................................................TM19-8

Ceiling reflectance ..............................................LG4-17, 18, 21

Ceilings, thermal properties of......................................A3-53

Cellular offices, lighting .................................................LG7-47

Centralised cooling systems, inspection of...TM44-9 to 15

Centrifugal fans ........................TM42-3 to 5, 6 to 7, 8, 9, 13, 15

Certificate of readiness, commissioning ...................CM-17

Cesspools .................................................................G3-14; G10-9

CFC and HCFC refrigerants,
alternatives to ............................................CR-30; GN1-7 to 10

CFCs, HCFCs and halons .......................................GN1-1 to 25
alternatives to ............................................................GN1-7 to 10
CIBSE policy .........................................................................GN1-1
design guidance..............................................GN1-1 to 3, 9 to 23
fire protection systems ............................................GN1-19 to 23
health and safety issues ..........................................GN1-14 to 17
Montreal Protocol and EC regulations.........................GN1-4 to 7
ozone depletion and global warming..................................GN1-3
refrigerant containment and leak detection .....................GN1-17
refurbishment of existing systems ..........................GN1-13 to 14
testing and commissioning ...............................................GN1-18
thermal insulation ....................................................GN1-18 to 19

Changing rooms, sports, lighting ................................LG4-11

Characteristic curves, fans..............TM42-6 to 9, 11 to 12, 31

Chemical cleaning and passivation ....................G5-24 to 25

Chilled ceilings and beams ......................B2-80 to 82; KS3-20

Chilled ceilings, control ...................................................H5-49

Chilled water, and DX cooling ..........................KS13-22 to 23

Chilled water systems, corrosion .......................G5-8, 17, 27

Chillers
control ....................................................................................H5-7
noise .....................................................................................B5-38

Chimneys
corrosion...............................................................................B1-52
heating systems..........................................................B1-46 to 52
sizing and height of.....................................................B1-67 to 73

CHP and tri-generation, biomass heating...............KS10-19

CIBSE online sustainable engineering tool...............L-1, 59

CIBSE policy statements ............................................Fa-1 to 6

Cinemas
sanitary accommodation ...................................................G3-2, 3

Circuit breakers, low voltage ...........................................K7-4

Circulation areas, lighting ....................................LG7-53 to 56

Circulation areas, sports, lighting ...............................LG4-11

Cleaners' cupboards, lighting .......................................LG7-57

Cleaning, ductwork .................................................B3-41 to 45

Cleanrooms, ventilation .........................................B2-24 to 25

Climate change ....................A2-43 to 50; J3-7 to 11; L-16 to 19

Climate change, impacts and adaptation ......TM36-1 to 51

Climate data ................................................................A2-2 to 50

Clothing
short-wave radiation absorptance.......................................A1-15
thermal insulation...........................................................A1-5 to 6

CO2 emission factors...................................................TM38-25

CO2 emissions
climate change........................................................................L-16
heat pumps .............................................................................L-44
prediction...........................................................................L-7 to 8
reduction ...................................................................................L-8
strategy............................................................................L-6 to 14
targets..................................................................L-5, 6 to 7, 9, 36
see also low carbon design

Coanda effect ..................................................................TM42-1

Codes and standards, fire engineering .........................E2-7

Cold stress .......................................................A8-2; TM40-5 to 8

Cold water services
Legionnaires’ disease.............................................TM13-21 to 23
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Cold water storage....................................................G2-8 to 11

Cold weather data (UK)..............................................A2-2 to 6

Colebrook-White equation ................................................C4-3

Colour, and surface reflectance
light reflecting properties of surfaces ........................LG11-7 to 8
measurement of reflectance and colour................LG11-20 to 23
reflectance and colour standards ....................................LG11-23
reflectance sample cards .................................................LG11-32
surface appearance..........................................................LG11-24
surface colour specification....................................LG11-12 to 20

Colour, apparent, of emitted light ..............................LG4-55

Combination boilers .........................................................B1-16

Combined heat and 
power (CHP) .................B1-17; F5-1 to 17; L-39; TM38-10 to 12
biomass-fired ..............................................................L-12, 13, 42
fuel cell-based.........................................................................L-39
gas-fired ..................................................................................L-11
maintenance..........................................................................M6-5

Combustion, products of ..............................................TM19-2

Combustion air requirements......................................C5-8, 9

Combustion data, fuels..................................................C5-8, 9

Combustion products, fuels .........................................C5-8, 9

Comfort .......................................................................KS6-1 to 44
acoustic comfort .......................................................KS6-29 to 33
criteria..........................................................A1-8 to 10; KS5-4, 16
factors affecting ..............................................A1-3 to 6, 13 to 15
thermal comfort .........................A1-2 to 7; KS6-4 to 23, 38 to 42
visual comfort ...........................................................KS6-24 to 28

Comfort cooling and air conditioning ................B2-72 to 76

Commissionability, automatic controls .........CC-4, 31 to 34

Commissioning
automatic controls..............................................H8-8; CC-1 to 38
ductwork .....................................................................B3-38 to 41
inspection...................................................................CA-3, 19, 22
lifts and escalators........................................................D15-1 to 6
management of ...........................................................CM-1 to 17
records .................................................................................CA-17
responsibility ..........................................................................CA-3
specification..................................................CA-3, 17 to 22; CC-5
tolerances..................................................................KS9-19 to 21
variable flow pipework systems.................................KS9-1 to 26

Commissioning and testing .................OM9-1 to 6; M8-1 to 7

Commissioning and maintenance
refrigeration.........................................................KS13-24 to 25

Commissioning and recommissioning
refurbishment .....................................................KS12-37 to 38

Commissioning documentation ..............................M8-3 to 4

Commissioning, automatic controls
commissioning............................................................CC-17 to 22
control loops, tuning...................................................CC-35 to 36
design for commissionability .................................CC-4, 31 to 34
plant ............................................................................CC-22 to 26
post-occupancy checks .......................................................CC-28
pre-commissioning .....................................................CC-12 to 16
project management, commissioning .........................CC-6 to 11
safety issues...........................................................................CC-4
specification issues................................................................CC-5
system handover ........................................................CC-26 to 27
test equipment.....................................................................CC-38

Commissioning, boilers............................................CB-1 to 31
activation, dry and live runs .......................................CB-14 to 17
commissioning project management ............................CB-7 to 8
definitions .......................................................................CB-2 to 4
design for commissioning ..............................................CB-5 to 6
instrumentation and calculations...............................CB-23 to 25
operation and calibration ...........................................CB-17 to 19
planning and programming..................................................CB-10
pre-commissioning verification and inspection.........CB-10 to 14
recording data, reporting and training .................CB-19, 26 to 31
safety issues ...................................................................CB-4 to 5
sequence of commissioning ..............................................CB-8, 9
specification issues ........................................................CB-6 to 7
summary of requirements .....................................................CB-2
system handover .........................................................CB19 to 20
terminology.....................................................................CB-1 to 2

Commissioning checklists, lighting.....................CL-14 to 18

Commissioning Codes
air distribution systems................................................CA-1 to 25

automatic controls .......................................................CC-1 to 37
boilers ...........................................................................CB-1 to 31
commissioning management ......................................CM-1 to 17
lighting...........................................................................CL-1 to 23
refrigerating systems....................................................CR-1 to 39
water distribution systems..........................................CW-1 to 25

Commissioning, fans....................................................TM42-28

Commissioning, handover and feedback ............F14-1 to 4

Commissioning, lighting...........................................CL-1 to 23
commissioning checklists ...........................................CL-14 to 18
commissioning project management .............................CL-5 to 6
definitions........................................................................CL-1 to 4
emergency lighting .................................................................CL-7
example method statement.................................................CL-19
exterior lighting.......................................................................CL-7
hypothetical examples................................................CL-12 to 13
interior lighting .......................................................................CL-7
lighting controls ..............................................................CL-7 to 8
operator training...................................................................CL-10
pre-commissioning (preliminary) checks ...............................CL-6
safety issues .........................................................................CL-22
sample completion certificates ..................................CL-20 to 21
system handover...........................................................CL-8 to 10

Commissioning management ...............................CM-1 to 17
building log books......................................................CM-10 to 11
commissioning ......................................................................CM-9
definitions ......................................................................CM-2 to 4
design for commissionability.........................................CM-6 to 7
designer’s checklist.............................................................CM-16
example certificate of readiness ........................................CM-17
example responsibility matrix ...................................CM-14 to 15
installation......................................................................CM-7 to 8
legislation.......................................................................CM-4 to 5
pre-commissioning ........................................................CM-8 to 9
programming and commissioning ........................................CM-7
requirements of commissioning ...........................................CM-1
system handover.................................................................CM-11
witnessing compliance ................................................CM-9 to 10

Commissioning, refrigerating systems................CR-1 to 41
absorption systems ....................................................CR-24 to 27
alternatives to CFCs and HCFCs..........................................CR-30
commissioning project management ....................................CR-8
commissioning records ..............................................CR-31 to 39
definitions .......................................................................CR-3 to 4
design for commissionability..........................................CR-5 to 6
environmental and energy issues........................................CR-29
importance of commissioning ...............................................CR-1
pre-commissioning .......................................................CR-8 to 10
pressure and leak testing...........................................CR-11 to 17
refrigerant recovery and disposal........................................CR-23
safety issues ...................................................................CR-4 to 5
setting to work ...........................................................CR-17 to 20
specification....................................................................CR-6 to 7
summary of commissioning requirements............................CR-1
test apparatus and instruments.................................CR-21 to 23
VRV and VRF systems ..........................................................CR-31

Commissioning sets ..............................................KS9-22 to 23

Commissioning variable flow pipework 
systems .....................................................................KS9-1 to 26
designs incorporating DPVCs....................................KS9-11 to 16
final tests at pumps ..................................................KS9-17 to 18
self balancing arrangements ......................................KS9-2 to 10
tolerances..................................................................KS9-19 to 21
valve types ................................................................KS9-22 to 24

Commissioning, water distribution systems ....CW-1 to 25
balancing and regulating water flow rates .................CW-9 to 16
commissioning project management ...................................CW-5
definitions ......................................................................CW-2 to 3
design for commissionability ................................................CW-4
design issues .............................................................CW-20 to 22
evaluation and witnessing.........................................CW-16 to 17
flow measurement and regulation............................CW-23 to 25
pre-commissioning ........................................................CW-5 to 8
safety issues ..................................................................CW-3 to 4
setting pumps to work ..................................................CW-8 to 9

Communal residential buildings, lighting
barracks ................................................................................LG9-1
bathrooms.....................................................LG9-3, 11, 24, 30, 32
bedrooms .................................................LG9-4, 26-28, 30-32, 45
bicycle storage areas .........................................................LG9-16
boarding schools ..................................................................LG9-1
car parks .......................................................................LG9-16, 46

changing rooms ....................................................................LG9-3
cloakrooms .........................................................................LG9-17
community homes................................................................LG9-1
cooking areas .....................................................................LG9-21
corridors..................................................................LG9-27, 30, 34
curtains ..........................................................LG9-7, 20-11, 20, 24
day rooms...........................................................................LG9-29
decoration............................................................LG9-1, 10-11, 29
desk lighting..................................................................LG9-30, 32
dining areas ............................................................LG9-11, 29, 33
dining halls................................................................LG9-2, 46, 50
dining rooms.............................................................LG9-2, 27, 50
direction signs ....................................................................LG9-16
door colours........................................................................LG9-13
door paint finish....................................................................LG9-1
doors ...................................................................................LG9-16
doorways ......................................................................LG9-17, 27
dormitories ...........................................................................LG9-4
elderly people, residential homes for ..................................LG9-1
emergency lighting..............................................LG9-9-30, 35, 51
energy management ......................................................LG9-2, 32
entrance hall .........................................................................LG9-8
escape lighting..............................................................LG9-35, 51
exterior lighting ..................................................................LG9-33
footpaths.............................................................................LG9-46
foyers ..................................................................................LG9-46
galleys ............................................................LG9-2, 11-12, 33, 51
gates ...................................................................................LG9-16
homes for mentally handicapped people ..........................LG9-35
hospices..............................................................................LG9-35
hospital staff accommodation........................................LG9-1, 15
hostels ................................................................................LG9-15
kerbs ...................................................................................LG9-16
kitchens.......................................................................LG9-2, 3, 11
kitchen/utility/breakfast rooms..........................LG9-2, 11, 33, 51
landscape planning...............................................................LG9-4
lighting.........................................................................LG9-1 to 55
lounges .........................................................................LG9-11, 27
nurse base ..........................................................................LG9-27
nursing homes ................................................................LG9-1, 35
playgrounds ..........................................................................LG9-4
residential homes for the elderly .........................................LG9-1
residential homes for people with special needs................LG9-1
secure accommodation........................................................LG9-1
showers ........................................................................LG9-20, 24
small house.....................................................................LG9-2, 53
staff base ............................................................................LG9-27
stairs .............................................................................LG9-27, 34
store rooms ..........................................................................LG9-3
student residences .........................................................LG9-1, 15
television lounges.........................................................LG9-10, 22
toilets ........................................................................LG9-3, 27, 30
utility rooms.........................................................LG9-2, 11-12, 53
ventilation .............................................................................B2-26
waiting areas ......................................................................LG9-17
washbasins ...................................................................LG9-19, 20
washrooms .........................................................................LG9-24
watch lighting ...............................................................LG9-29, 30
water closets ......................................................................LG9-32
windows......................................................................LG9-1, 8, 20

Community heating .................................B1-16 to 17, 33 to 34

Community homes, lighting ...........................................LG9-1

Compartmentation and spread of flame...............E5-1 to 8
compartment boundaries ...............................................E5-2 to 3
control of fires during growth stage ......................................E5-7
fire engineering approach to ..........................................E5-4 to 7
statutory controls............................................................E5-1 to 2
structural fire protection.................................................E5-3 to 4

Components and devices, building 
control systems .................................................................H3-1

Compressed air, non-medical .................................G11-6 to 9

Compressors, noise.......................................................B5-6, 38

Computational fluid dynamics (CFD),
natural ventilation ............................................AM10-41 to 43

Computer rooms, ventilation................................B2-26 to 27

Computer software
quality assurance..........................................................A-50 to 55
traffic planning, lifts ......................................................D4-1 to 17

Computers, heat gains from .....................................A6-5 to 6

Condensate pipework, corrosion ..................G5-16 to 17, 26

Condensation ................................................................A7-4 to 7
calculation of risk..........................................................A7-9 to 14
control of.....................................................................A7-14 to 15
in ductwork .................................................................B3-14 to 17
ventilation requirements ............................................B2-16 to 18

Condensation, mass transfer.........................................C3-14

Condensers ................................................................B4-42 to 44
noise .......................................................................................B5-6

Condensing boilers ...........................................................B1-16

Condition surveys ............KS5-7 to 8; M15-1 to 7; OM16-1 to 5

Conduction, heat........................................................C3-8 to 10

Conference rooms, lighting ..........................................LG7-50

Connections, ductwork ....................................B3-31 to 34, 38

Constant flow regulators.....................................KS7-21 to 22

Constant volume terminal units, control ...................H5-46

Construction sites, environmental impacts .................L-55

Construction sites, fire safety ................................E12-1 to 7

Consultation, fire safety.............................................E2-2 to 3

Contaminants, airborne, health issues .........TM40-17 to 30

Contract energy management (CEM) ...................F15-6 to 8

Contract management, maintenance ...............M4-10 to 11

Contracts, maintenance, type of ............................M4-3 to 5

Control
loops, tuning....................................................CC-35 to 36, H2-12
mixed mode ventilation.........................................AM13-41 to 44
modes.....................................................................................H2-1
panels..........................................................................H3-23 to 24
stability and tuning.................................................................H2-9
strategies, buildings ......................................................H6-1 to 10
strategies, subsystems .................................................H5-1 to 62

Control components .................................................H3-1 to 26
actuators ................................................................................H3-7
control panels and motor control centres ..........................H3-24
dampers................................................................................H3-17
motors ..................................................................................H3-20
outstations............................................................................H3-26
pumps and fans....................................................................H3-23
sensors ...................................................................................H3-1
valves......................................................................................H3-8

Control loops, tuning ..............................................CC-35 to 36

Control methods, fans...................TM42-19 to 22,23 to 24, 27

Control strategies
air handling plant..................................................................H5-28
boilers .....................................................................................H5-3
chilled ceilings ......................................................................H5-49
chillers ....................................................................................H5-7
constant volume terminal units...........................................H5-46
dual duct systems ................................................................H5-48
energy efficiency .............................................................F6-1 to 6
energy recovery systems.....................................................H5-32
fan coil units .........................................................................H5-46
heat pumps ..........................................................................H5-51
hydraulic circuits ..................................................................H5-14
lighting ..................................................................................H5-56
mechanical ventilation systems...........................................H5-34
natural ventilation ................................................................H5-53
subsystems ...................................................................H5-1 to 62
VAV systems .........................................................................H5-41

Controls
commissioning ..................................................CC-17 to 22; H8-8
components and devices .............................................H3-1 to 26
fundamentals ................................................................H2-1 to 14
glossary .........................................................................Ha3-1 to 5
heating and hot water ................................................F10-9 to 14
information technology ..................................................H7-1 to 7
interlocks ..................................................................H5-1 to 2, 11
lighting ...........................................................................F9-7 to 11
management issues......................................................H8-1 to 17
need for controls ............................................................H1-1 to 6
refrigeration and heat rejection..................................F8-10 to 12
strategies for buildings .................................................H6-1 to 10
strategies for subsystems ............................................H5-1 to 62
systems, networks and integration ..............................H4-1 to 19
tuning rules ...................................................................Ha2-1 to 4

Controls and control systems
control components..................................................KS4-14 to 16
control modes and functions....................................KS4-17 to 22
control strategies ......................................................KS4-25 to 29
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definitions......................................................................KS4-6 to 7
functions........................................................................KS4-3 to 6
lifts .............................................................D8-1 to 15; D9-1 to 15
refrigeration and heat rejection..................................B4-51 to 53
strategies...................................................................KS4-25 to 29
system elements...........................................................KS4-7 to 9
types............................................................................KS4-9 to 13

Controls for building services, maintenance ......M7-1 to 6

Controls, commissioning ...................................................H8-8
commissioning............................................................CC-17 to 22
control loops, tuning...................................................CC-35 to 36
design for commissionability .................................CC-4, 31 to 34
plant ............................................................................CC-22 to 26
post-occupancy checks .......................................................CC-28
pre-commissioning .....................................................CC-12 to 16
project management, commissioning .........................CC-6 to 11
lighting,............................................................................CL-7 to 8
safety issues...........................................................................CC-4
specification issues................................................................CC-5
system handover ........................................................CC-26 to 27
test equipment.....................................................................CC-38

Controls, maintenance requirements ...................M7-2 to 3

Convection coefficients .........................C3-4, 15, 18, 32 to 33

Convection, heat..............C3-3 to 8, 9 to 10, 15,17,18,21,23,24

Convective heat transfer coefficient.............................A3-7

Conversion factors ....................................C6-6 to 14; Fa-4 to 6

Cooking equipment, heat gains from ................A6-10 to 12

Cooled surfaces (floors and slabs)......................B2-82 to 84

Cooling
assessment techniques ..........................................B2-140 to 141
chilled ceilings and beams .........................................B2-80 to 82
comfort........................................................................B2-72 to 76
cooled surfaces (floors and slabs) ..............................B2-82 to 84
dessicant cooling systems ..............................B2-84 to 86; B4-37
evaporative cooling ................B2-89 to 92; B4-36 to 37, 89 to 90
free cooling .................................................................B4-19 to 23
ground cooling .....................................B2-92 to 96; KS3-10 to 11
night cooling.............................................B2-76 to 80; KS3-7 to 8
optical cooling ......................................................................B4-41
passive cooling..............................................................KS3-5 to 8
sustainable low energy ...............................................KS3-1 to 22
thermoelectric cooling .........................................................B4-38
vortex tube cooling ............................................................B4-41C

Cooling, degree-days ...................................................TM41-10

Cooling, lifts.........................................H7-8, 12-1 to 2, 12-4 to 5

Cooling, methods of producing ...................................KS13-4

Cooling load
climate change impact........................................................L18,19
effect of living roofs ................................................................L-26
modelling.................................................................................L-38
passive design measures..........................................................L-8

Cooling loads
calculation....................................A5-22 to 27, 34 to 49, 73 to 85
solar gain factors ........................................................A5-77 to 81
tables...........................................................................A5-36 to 48

Cooling ponds, heat transfer ................................C3-35 to 36

Cooling systems
ground source................................................L-12 to 13, 43 to 44
tri-generation ..........................................................................L-39

Cooling towers..........................................................B4-49 to 51
controls ................................................................H5-8, 5-10 to 11
emergency cleaning procedure .............................TM13-36 to 38
Legionnaires’ disease ...........................................................B4-11
maintenance.........................................................................B4-18
noise .................................................................................B5-6, 38
water treatment .............................................................B4-22, 52

Cooling water
equipment ...................................................................B4-49 to 51
sea/river/lake water ..............................................B2-106; KS3-12

Copper pipes, internal diameters........................C4-2 to 3, 5

Corridors, lighting ............................................................LG7-56

Corrosion and corrosion protection .....................G5-1 to 27
chemical cleaning and passivation ............................G5-24 to 25
corrosion, prevention of ...............................................G5-8 to 24
‘mothballed’ protection ..............................................G5-25 to 27
passivation ..................................................................G5-24 to 25

Corrosion, boilers.....................................................G5-15 to 16

Corrosion, boilers, flues and chimneys .......................B1-52

Costs and financial considerations 
green roofs ............................................................KS11-29 to 30

Court rooms, ventilation..................................................B2-49

Cross flow fans ...............................................................TM42-8

Cross flow, forced convection in ................................C3-4, 6

D
Dampers ...................................................H3-20; TM42-21, 22, 23
air distribution, commissioning....................................CA-5 to 24
ductwork .....................................................................B3-40 to 41
fire protection .....................................................B3-21, 54; H4-16
modulating ..................................................................H3-18 to 19
selection......................................................................H3-17 to 18
ventilation .............................................................H5-36 to 38, 40

Dampers, ductwork, pressure loss factors ................C4-58

D’Arcy equation ...................................................................C4-2

Darkrooms (photographic), ventilation .......................B2-49

Data processing installations, earthing of ...............K10-11

Daylight .................................................................LG10-1 to 2, 86
calculations ........................LG10-24 to 25, 30 to 31, 37, 68 to 77
distribution .................................................................LG10-40, 41
glare.......................................LG10-8, 12, 13, 39 to 40, 48, 52, 86
illuminance .................................................LG10-15, 55, 64 to 65
redirecting systems ...............................................LG10-53 to 55
safeguarding ....................................................................LG10-27

Daylight and electric light, integration of .....LG10-61 to 63

Daylight factor .........A1-23 to 24 LG10-40, 64, 68, 69 to 71, 86
average ...............LG10-25, 30 to 31, 37 to 38, 53, 55, 66, 68, 86
minimum ..............................................................LG10-66, 68, 87

Daylighting 
and window design...................................................LG10-1 to 89
constraints on ............................................................LG10-5 to 6
design criteria .............................................................A1-23 to 24
office lighting.............................................................LG7-39 to 45

Dealing rooms
lighting.......................................................................LG7-48 to 49
ventilation .............................................................................B2-49

Decrement factor calculation...............................A3-31 to 32

Decommissioning and mothballing .......................M8-6 to 7

Deep-plan areas, lighting...............................................LG7-47

Definition, maintenance............................................M1-3 to 5

Degree-days.........................................................................F19-7

Degree-days and degree-hours.............................J4-21 to 28

Degree-days, theory and application...............TM41-1 to 98
base temperature conversion ................TM41-21 to 22, 93 to 94
calculating degree-days .........................................TM41-15 to 24
degree-day errors...................................................TM41-89 to 90
degree days and energy management..................TM41-60 to 83
energy estimation techniques ...............................TM41-24 to 52
intermittent heating ...............................................TM41-95 to 96
ratios and corrections............................................TM41-91 to 92
worked examples...................................................TM41-53 to 59

Degree-hours.............................................................A2-12 to 14

Degrees Fahrenheit to degrees Celsius......................C6-15

Demand, electricity .....................................................K3-4 to 5

Demand factor, electricity.................................................K3-1

Density, building materials....................................A3-33 to 45

Dental departments
lighting ................................................................................LG2-39

Dental vacuum .................................................................G11-10

Design considerations, green roofs ................KS11-13 to 20

Design fires ..................................................................F10-3 to 4

Design for commissionability..................................CM-6 to 7

Design guide, maintainable buildings ...................M2-6 to 7

Design summer years ..................................................J8-4 to 6

Design temperatures
approximate method............................................................A2-11
summer.........................................................................A1-6 to 11
winter ..............................................................................A2-2 to 6

Design weather sequences........................................J8-7 to 9

Designers’ responsibilities, maintenance ............M2-1 to 2

Dessicant cooling systems..B2-84 to 86; B4-37; KS3-14 to 15

Detection and alarm, fire .........................................E6-1 to 18

Detectors, fire
siting and spacing of .......................................................E6-7 to 8

Dew point temperature .......................................C1-2, 7 to 67

Differential pressure control valves ........KS7-16 to 21; KS9-
..........................................................................................11 to 16

Differential pressure measurement, fans........TM42-35, 37

Diffuse transmittance........LG10-30 to 31, 38, 48, 71, 82 to 83

Diffusers, noise.....................................................................B5-6

Diffusion, moisture..............................................................A7-3

Direct expansion (DX) systems ............................B4-44 to 46

Disability glare...............................................LG4-9, 68; LG10-86

Disabled people
building evacuation.........................................................D6-8 to 9
lifts .............................................................D5-26 to 27; D6-8 to 9
transportation systems ...................................D2-16; D11-1 to 12

Discharge pipes ................................................G2-13; G3-5 to 7

Discomfort glare ...........................................LG4-9, 69; LG10-86

Displacement ventilation .........................B2-56 to 57; KS3-21

Display screen equipment.................................LG10-51 to 53

Display screens
checklists for assessing lighting issues ....LG7-30 to 33, 41 to 42

District heating..........................................B1-16 to 17, 33 to 34

District heating and cooling...............................TM38-9 to 10

Diversity and demand, electricity ...........................K3-4 to 5

Document stores, lighting ...................................LG7-51 to 52

Documentation, handover ...............................................M9-7

Door operators, lifts ...........................D7-17 to 21; D8-14 to 15

Drainage ..................................................G3-1 to 15; G10-1 to 25

Drainage pipes, structural design of ................G10-17 to 18

Drainage systems, below-ground..........................G3-7 to 14

Draughts .........................................................................A1-3 to 4

Drinking water..............................................................G6-2 to 7
distribution of..................................................................G6-7 to 9
storage cisterns......................................................................G6-9
Water Regulations ..................................................................G2-4
water treatment ..............................................G6-2 to 7, 10 to 14

Drive systems
escalators......................................................................D10-8 to 9
lifts.................................................................................D8-6 to 14

Dual duct systems, control .............................................H5-48

Dual duct ventilation systems..............................B2-86 to 89

Duct breakout noise .........................................................B5-14

Ducted propeller fans..............................................TM42-2, 13

Ducts and ductwork
air flow in ducts ...........................C4-10 to 17, 51 to 52, 58 to 60
fluid flow theory..............................................................C4-1 to 8
sizing .....................................................................C4-10, 65 to 68
surface heat emission/absorption..............................C3-30 to 32

Ductwork ......................................................................B3-1 to 67
access for inspection, maintenance and cleaning.....B3-19 to 20
acoustic lining............................................................TM42-13, 20
air handling units (ahus) .......................................................B3-63
air leakage .............................................B3-17 to 19, 53, 63 to 64
airflow measurement.............................................TM42-36 to 37
airflow in ducts............................................B3-10 to 13, 65 to 67
classifications..................................................................B3-3 to 4
cleaning of ..................................................................TM23-7 to 8
condensation and vapour barriers .............................B3-14 to 17
connections...........................................................B3-31 to 34, 38
design criteria ...............................................................B3-9 to 26
design issues...................................................................B3-3 to 9
effect on noise levels ......................................................TM42-26
effect on fan performance ..............................................TM42-14
fan power requirements ...........................................B3-7 to 8, 63
fan types and efficiencies.......................................B3-129 to 132
fire protection ...................................................B3-8, 20 to 23, 54
flow regulation ............................................................B3-34 to 35
heat gains and losses .................................................B3-10 to 14
hygiene indicators......................................................TM23-3 to 4
layout ......................................................................................B3-5
leakage testing ................................................B3-6 to 7, 18 to 19
maintenance and cleaning .........................................B3-41 to 45
materials and fittings ..................................................B3-36 to 38
noise...........................................................B3-20, 21; B5-38 to 41

noise and vibration control...........................................B5-9 to 14
overseas work.............................................................B3-24 to 26
passive stack ventilation.............................................B3-35 to 36
pressure drop example...............................................B3-55 to 62
protective coverings.............................................................B3-38
regulating dampers.....................................................B3-40 to 41
sections ...........................................................................B3-4 to 5
sensors .................................................................................B3-38
sizes, recommended...................................................B3-48 to 50
sizing............................................................B3-26 to 31, 55 to 62
space allowances........................................................B3-51 to 52
supports and fixings....................................................B3-20 to 24
system selection .........................................................B3-26 to 36
temperature drop along duct .....................................B3-64 to 65
test holes ..............................................................................B3-41
testing and commissioning.........................................B3-38 to 41
weight..........................................................................B3-36 to 37
zoning .....................................................................................B3-6

Ductwork, circular, pressure 
loss factors ...............................C4-19 to 21, 28 to 30, 54 to 56

Ductwork, hygienic maintenance of................TM26-1 to 24
air quality in buildings ................................................TM23-5 to 7
air sampling .......................................................................TM23-9
ductwork cleaning......................................................TM23-7 to 8
ductwork hygiene indicators .....................................TM23-3 to 4
glossary, microbiological terms.......................................TM23-14
sampling methods .............................................................TM23-4
sampling results, interpretation of ........................TM23-12 to 13
surface sampling ....................................................TM23-10 to 11

Ductwork sizing
‘T-method’ ..............................................................TM30-24 to 25

Dwellings
cold water storage..........................................................G2-8 to 9
hot water storage .......................................................G2-11 to 12
sanitary installations.....................................................G2-9; G3-2
thermal comfort..........................................................A1-17 to 18
ventilation....................................................................B2-27 to 30
waster management.............................................G4-2 to 5, 8, 12
water supplies ................................................................G2-1 to 3

DX cooling, and chilled water ..........................KS13-22 to 23

Dynamic models, thermal response and 
plant sizing ..............................................................A5-12 to 27

Dynamic pressure .............................TM42-30, 32, 35, 36 to 37

Dynamic viscosity
air ..........................................................................................C4-11
water .....................................................................C2-4 to 6; C4-9

E
Earthing..................................................K8-20 to 21; K10-1 to 14
calculation methods ...................................................K10-9 to 11
‘clean earth’........................................................................K10-11
conductors ....................................................................K10-5 to 6
data processing installations..............................................K10-11
design principles ...........................................................K10-1 to 9
electrodes .....................................................................K10-4 to 5
equipotential bonding ...................................................K10-8 to 9
generator plant .........................................................K10-12 to 13
lightning protection...................................................K10-11 to 12
protective conductors...................................................K10-6 to 7
supply systems..............................................................K10-3 to 4
testing........................................................................K10-13 to 14
touch voltage ................................................................K10-7 to 8

Economic life factors .............................................M13-1 to 17

Educational buildings, ventilation .......................B2-42 to 43

Efficiency,
fan ..............TM42-3, 4, 6 to 7, 8, 9, 12, 13, 27, 29, 31, 38, 40, 41

Elbows, pressure loss 
factors ........................................C4-19 to 21, 28 to 30, 54 to 56

Elderly people, residential homes for, lighting .........LG9-1

Electric lighting
control strategy .......................................LG10-14 to 15, 61 to 68

Electric motors, heat gains from .............................A6-6 to 7

Electric shock.................................................................TM40-55

Electric traction lifts ...................................................D7-3 to 9

Electricity ...............................................................................C5-2

Electrical power systems and office 
equipment, energy efficiency ...............................F12-1 to 6
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Electrical supplies, operating voltages, .................K5-1 to 2

Electrical systems, lifts and escalators .............D12-1 to 16

Electricity at Work Regulations .......................................K2-2

Electricity generation..............................................B1-54 to 55

Electricity in buildings
earthing .......................................................................K10-1 to 14
electromagnetic compatibility ....................................K11-1 to 13
high voltage distribution ...............................................K5-1 to 19
inspection, testing, operation and maintenance..........K12-1 to 9
legislation and standards................................................K2-1 to 4
load assessment .............................................................K3-1 to 5
low voltage switchgear and distribution ......................K7-1 to 10
off-site supplies and on-site power generation ...........K4-1 to 11
transformers....................................................................K6-1 to 8
uninterruptible power supplies ....................................K9-1 to 27

Electricity transmission..............................................K4-1 to 2

Electromagnetic Compatibility 
Regulations .......................................................K2-3; K11-2 to 4

Electromagnetic compatibility.................K8--20; K11-1 to 13
cable segregation and separation ................................K11-8 to 9
controls.................................................................................H4-12
Electromagnetic Compatibility Regulations..................K11-2 to 4
EMC Directive ...............................................................K11-1 to 2
external EM environment, effects of ..........................K11-9 to 10
good design practices...................................................K11-6 to 9
hazards of non-ionising radiation.........................................K11-9
new technologies, effect of ......................................K11-10 to 12
responsibilities for compliance ............................................K11-4

Electromagnetic environment .......................................A1-30
health issues .....................................A8-13 to 14; TM40-56 to 57

Electrostatic environment.....................................A1-31 to 32
health issues ........................................................A8-14; TM40-14

EMC Directive..............................................................K11-1 to 2

Emergency lighting .............A1-21; LG7-55 to 56; LG12-1 to 54
batteries ..................................................................LG12-23 to 24
calculation examples ..............................................LG12-42 to 49
commissioning and certification ............................LG12-36 to 37
completion certificate ......................................................LG12-38
declaration of conformity .......................................LG12-39 to 41
design calculations .................................................LG12-16 to 21
design objectives ....................................................LG12-14 to 16
electrical design ......................................................LG12-32 to 34
equipment and systems .........................................LG12-22 to 27
gas lighting........................................................................LG12-26
glossary ...................................................................LG12-53 to 54
hospitals and health care buildings ...................................LG2-50
installation, testing and maintenance ....................LG12-34 to 36
lamps.......................................................................LG12-25 to 26
lecture, teaching and conference rooms .................LG5-34 to 39
legislation and standards............................................LG12-7 to 9
lighting requirements................................................LG12-9 to 14
luminaires................................................................LG12-24 to 25
outdoor......................................................................LG6-51 to 53
photo-luminescent signs ..................................................LG12-27
planning...................................................................LG12-27 to 32
power sources ........................................................LG12-23 to 24
requirements...........................................................LG12-12 to 14
safety signs.......................................................................LG12-11
standby lighting ................................................................LG12-14
tritium powered signs ......................................................LG12-27

Emergency lighting, sports ...............................LG4-11, 24, 69

Embodied energy .................................................................L-31

Emissions from wood fuels...................................KS10-6 to 8

Emissivity .............................................................C3-10, 11 to 12
smoke layer .................................................................TM19-2, 11

Emissivity factor ..................................................................A3-6

Enhanced Capital Allowances.....................................TM39-2

Energy and controls
conservation ...............................................................H1-3 to 4, 5
efficiency, motors .......................................................H3-20 to 21
monitoring .......................................................H2-14, H7-1, 3 to 6
recovery..........................................................................H5-32, 33
use, lighting ..........................................................................H5-56

Energy assessment...............................................TM22-1 to 26

Energy assessment and reporting 
method (TM22).....................................................TM22-1 to 26
energy tree diagram assessment ..........................TM22-25 to 26
EU Directive of Energy Performance of Buildings.............TM22-2
executive summary ...........................................................TM22-1

principles of energy assessment ...........................TM22-12 to 13
procedure, description ...............................................TM22-4 to 6
tools for building professionals..................................TM22-2 to 4

Energy audits and surveys.....................F18-1 to 16, 18 to 32

Energy benchmarks.................................................F20-1 to 14

Energy consumption, conversion factors...................C6-10

Energy consumption
lifts, escalators and moving walks ........D10-9 to 10; D13-1 to 10
office lighting ......................................................................LG7-25

Energy demand
modelling.................................................................................L-38
prediction...........................................................................L-7 to 8
rating of products ...................................................................L-53
reduction........................................................................L-8, 38-39

Energy efficiency
building services management.................................KS5-21 to 22
heating .............................................................B1-3 to 4, 12 to 14
refrigeration and heat rejection..............................B4-4, 14 to 15
site surveys ...............................................................KS5-23 to 25

Energy efficiency, and 
maintenance ..........................................M6-1 to 9; OM6-1 to 3

Energy efficiency in buildings
acquisition and refurbishment......................................F16-1 to 3
air conditioning .............................................................F7-6 to 11
benchmarking, monitoring and targeting ...................F19-1 to 12
building management systems.......................................F6-4 to 5
building transportation systems ...................................F11-7 to 9
built form.......................................................................F4-2 to 16
checking the design ......................................................F13-1 to 4
CIBSE policy statements .................................................Fa-1 to 6
commissioning, handover and feedback......................F14-1 to 4
consultants and model briefs .......................................Fa-7 to 11
control strategies ............................................................F6-1 to 6
controls, heating and hot water .................................F10-9 to 14
controls, lighting............................................................F9-7 to 11
controls, refrigeration..................................................F8-10 to 12
conversion factors and properties of fuels.....................Fa-4 to 6
design process ................................................................F2-1 to 5
developing a design strategy ..........................................F3-1 to 7
distributed energy sources and CHP..........................F5-11 to 15
electrical power systems and office equipment..........F12-1 to 6
energy audits and surveys ..........................F18-1 to 16, 18 to 32
energy benchmarks ....................................................F20-1 to 14
equipment selection...............................................................F2-5
free cooling .............................................................................F8-2
fuels ...............................................................................F5-9 to 11
heating and hot water design.....................................F10-1 to 16
legislation and codes of practice ..........................................M6-3
lighting design ...............................................................F9-1 to 12
maintenance and 
energy efficiency............................F17-1 to 3, 5 to 7, M6-1 to 9

managing the building...................................................F15-1 to 9
mechanical ventilation and air conditioning ..................F7-2 to 5
metering ......................................................................F5-15 to 17
minimising energy requirements for services ...............F3-3 to 5
motor drives ..................................................................F11-3 to 4
motors and building transportation systems ...............F11-1 to 9
national (UK) energy use .................................................F1-1 to 2
natural ventilation...................................................................F7-2
office equipment ...........................................................F12-2 to 5
primary plant, heating and hot water...........................F10-1 to 7
primary plant, refrigeration.............................................F8-5 to 9
refrigeration design.......................................................F8-1 to 12
renewables......................................................................F5-1 to 8
renewables, fuels, CHP and metering...........................F5-1 to 17
site considerations ..........................................................F4-1 to 2
site surveys, checklist ...............................................F18-18 to 32
sketch design ................................................................F4-1 to 17
useful websites .....................................................................Fa-12
ventilation and air conditioning controls....................F7-11 to 13
ventilation and air conditioning design ........................F7-1 to 13

Energy estimation and 
degree-days ...........................................TM41-6 to 12, 24 to 52

Energy from waste.....................................................L-29 to 30

Energy labels .........................................................................L-53

Energy management ..................................L-13 to 14, 57 to 58

Energy management, and 
degree-days .........................................TM41-12 to 14, 60 to 83

Energy metering..................................L-13 to 14; TM39-1 to 22

Energy performance monitoring .....................................L-58

Energy performance of Buildings Directive ............TM22-2

Energy performance of Buildings 
Regulations .............................................................TM44-1 to 2

Energy rating .........................................................................L-53

Energy rating of buildings...............................................A3-23

Energy recovery systems, control ................................H5-32

Energy savings, pumps .............................................KS7-2 to 5

Energy sources, renewable ................................TM38-1 to 26

Energy storage ...................................................................B1-18

Energy supply contracts, biomass heating ............KS10-18

Entrance halls, lighting ..................................................LG7-53

Entry coefficients, fan ........................................TM42-33 to 35

Environment Agency consent forms,
groundwater cooling ........................................TM45-14 to 22

Environmental criteria for design .........................A1-1 to 39
acoustic environment.................................................A1-25 to 29
design criteria ...............................................................A1-4 to 13
electromagnetic and electrostatic environment .......A1-30 to 32
outdoor air supply rate ...............................................A1-18 to 20
predicted mean vote (pmv) ........................................A1-35 to 36
thermal environment......................................................A1-3 to 7
vibration ......................................................................A1-29 to 30
visual environment .....................................................A1-20 to 25

Environmental design
environmental criteria for design.................................A1-1 to 39
external design data .....................................................A2-1 to 50
health issues .........................................A8-1 to 16; TM40-1 to 70
internal heat gains ........................................................A6-1 to 12
moisture transfer and condensation............................A7-1 to 13
thermal properties of building structures 
and components.........................................................A3-1 to 55

thermal response and plant sizing...............................A5-1 to 97
ventilation and air infiltration .......................................A4-1 to 22

Environmental factors affecting office 
worker performance ..........................................TM24-1 to 28

Environmental modelling, benefits of ..............AM11-6 to 8

Equilibrium moisture content ..........................................A7-2

Equipotential bonding ..............................................K10-8 to 9

Equivalent diameters, ducts...............................C4-13, 14, 16

Equivalent roughness, pipe and duct 
materials.......................................................................C4-2 to 4

Escalator motors, heat gain from ...................................A6-7

Escalators ...................................................................D10-1 to 10
commissioning, maintenance and inspection ...........D15-1 to 11
components ..................................................................D10-4 to 5
design for disabled people...................................................D11-9
drive systems................................................................D10-8 to 9
energy consumption..............................D10-9 to 10; D13-8 to 10
handing capacity.............................................................D2-7 to 8
heat gain from motors ...........................................................A6-7
in shopping centres..............................................................D2-10
installation planning......................................................D10-6 to 8
legislation and standards............................................Da-33 to 42
lighting ................................................................................LG7-56
location and arrangement ..........................................D2-14 to 15
motor sizing and selection ...........................................D10-8 to 9
noise and vibration.................................................................B5-6
safety features ........................................................D10-6 to 8, 10

Escape lighting, sports........................................LG4-11, 12 69

Ethiopia, weather data..............................................TM4-2, 35

Ethylene-glycol to water mixture, properties ...........C4-63

EU Directive on Energy Performance 
of buildings .....................................................................TM22-2

EU units...........................................................................C6-5 to 6

Evacuation lifts .............................................................E4-5 to 6
disabled people..........................................D5-26 to 28; D6-8 to 9

Evaluation and witnessing, commissioning ....CW-16 to 17

Evaporation, mass transfer ............................................C3-14

Evaporative cooling.............B2-89 to 92; B4-36 to 37, 89 to 90
Legionnaires’ disease.............................................TM13-10 to 20

Evaporators..............................................................C3-35; B4-42

Executive offices, lighting .............................................LG7-49

Exhaust ventilation systems.............................B2-113 to 115

Exhaust vents, pressure loss factors......................C4-50,59

Expansion (thermal), water and pipework ..............C4-8, 9

Expansion devices.............................................................B4-44

Expansion vessels, sizing ................................................B1-62

Expansions, pressure loss 
factors..................................................C4-21 to 22, 30 to 33, 46

Explosion protected lifts .................................................D5-28

Exterior lighting, commissioning.....................................CL-7

External design data .................................................A2-1 to 50
accumulated temperature difference ........................A2-12 to 14
air temperatures............................................A2-2 to 11, 29 to 35
degree-days and degree-hours ..................................A2-12 to 14
solar and illuminance data .........................................A2-23 to 37
UK cold weather data .....................................................A2-2 to 6
UK warm weather data ................................................A2-6 to 11
wind data ....................................................................A2-37 to 43
world-wide weather data ...........................................A2-15 to 22

External drainage, local storage and treatment 
of waste water .......................................................G10-1 to 25
access to sewers ......................................................G10-20 to 21
adoption of sewers...................................................G10-22 to 23
drainage pipes, structural design of.........................G10-17 to 18
foul and combined drainage.......................................G10-8 to 14
inspection and testing........................................................G10-21
pipe and sewerage materials.............................................G10-20
pipe renovation and surveys ....................................G10-18 to 19
sewage treatment ....................................................G10-14 to 17
surface water drainage.................................................G10-1 to 8
water companies and drainage authorities .............G10-23 to 24

External shading devices .............................LG10-49 to 50, 53

External surfaces, thermal resistance and 
heat transfer ...............................................................A3-7 to 8

Extinguishing systems, activation of ...........................E6-10

Extracts, ductwork, pressure loss factors............C4-50, 59

F
F-Gas Regulations .......................................................L-49 to 50

F-gases...........................................................................L-49 to 50

Factories, ventilation...............................................B2-30 to 32

Fan application guide (TM42).............................TM42-1 to 45
acoustics ................................................................TM42-24 to 28
airflow and pressure measurement ......................TM42-32 to 38
control ....................................................................TM42-19 to 22
definitions...............................................................TM42-30 to 31
electric motors .......................................................TM42-40 to 43
fan laws and system resistance ..............................TM42-9 to 11
installation and system effects..............................TM42-14 to 18
parallel and series operation .................................TM42-22 to 24
principles ....................................................................TM42-1 to 9
safety and maintenance ........................................TM42-28 to 29
selection..................................................TM42-11 to 14, 38 to 40

Fan coil units .............................................................B2-90 to 92
noise .......................................................................................B5-6

Fan coil units, control.......................................................H5-46

Fan curves...............................................TM42-6 to 9, 11 to 23,3

Fan pressurisation testing .........................................TM23-11

Fans
commissioning .................................................................CA-4, 15
noise .................................................................................B5-38, 5
power requirements .................................................B3-7 to 8, 63
types and performance ..........................................B2-129 to 132

Fan laws ...................................................................TM42-9 to 10

Fan types ...................................................................TM42-6 to 9

Fault calculations, electricity ..................................K5-9 to 10

Fault finding...............................................................KS5-9 to 12

Feedwater equipment ............................................B1-41 to 42

Filters
commissioning .................................................................CA-4, 11

Fire
classes ...........................................................................TM19-3, 4
design .........................................................................TM19-3 to 5
flashover ............................................................TM19-1, 3, 10, 11
growth time, characteristic ...........................................TM19-2, 3
smoke control ..........................................................TM19-1 to 22
types .......................................................................TM19-2 to 4, 8

Fire and smoke modelling ...................................E10-19 to 20
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Fire, alarm and detection of....................................E6-1 to 18

Fire and smoke ventilation .....................................E7-1 to 10
choice of system.............................................................E7-6 to 8
components ..........................................................................E7-10
design, reliability and performance ................................E7-8 to 9

Fire certificates .............................................................E2-5 to 7

Fire dampers .................................................................B3-21, 54

Fire detection
devices ............................................................................E6-5 to 7
systems ...........................................................................E6-2 to 3

Fire dynamics ............................................................E10-1 to 24
accumulated ceiling layer .........................................E10-14 to 17
calculation of fire parameters ..............................................E10-3
compartment fires ........................................................E10-2 to 3
effect of sprinklers ........................................................E10-7 to 8
fire growth ............................................................................E10-2
flame calculations .....................................................E10-17 to 19
ignition ..................................................................................E10-2
smoke control .............................................................E10-7 to 11
smoke plumes...........................................................E10-11 to 14

Fire engineering
alarm systems, specification of..............................................E6-2
alarm, detection and emergency lighting.....................E6-1 to 18
benefits of .......................................................................E1-1 to 2
building designation ........................................................E3-1 to 9
client/building occupier’s role ................................................E2-9
codes and standards ..............................................................E2-7
compartment boundaries ...............................................E5-2 to 3
compartmentation and spread of flame ........................E5-1 to 8
concept of .......................................................................E2-1 to 2
construction sites..........................................................E12-1 to 7
consultation.....................................................................E2-2 to 3
control equipment.........................................................E6-9 to 11
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design considerations.................................................G9-13 to 14
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guidance for building services designers .....................M2-1 to 7
handover procedures.....................................................M9-1 to 7
health and comfort ......................................................M17-1 to 7
introduction....................................................................M1-1 to 6
legislation, compliance and good practice..................M16-1 to 7
maintenance audits .....................................................M14-1 to 8
maintenance contracts ................................................M4-1 to 13
maintenance strategy and inspection frequencies.......M5-1 to 8
maintenance techniques and their application.............M3-1 to 7
operation and maintenance information.....................M10-1 to 5
owning and operating costs ......................................M12-1 to 14
risk assessment and management procedures..........M11-1 to 8
training .........................................................................M18-1 to 4

Maintenance frequencies, plant.....................................M5-5

Maintenance management ......................................M3-1 to 2

Maintenance policy...........................................................KS2-4
establishment of ............................................................M3-4 to 5

Maintenance procedures, water services ........G2-29 to 30

Maintenance strategy ......................................................KS2-4
choice of.........................................................................M3-5 to 6
inspection frequencies...................................................M5-1 to 8

Maintenance techniques and 
their application ........................................................M3-1 to 7

Maintenance, designers’ responsibilities.............M2-1 to 2

Maintenance, green roofs..................................KS11-23 to 25

Maintenance, types of ...............................................M3-2 to 4

Management procedures, maintenance.............M11-1 to 8

Managing building services ..................................KS5-1 to 26
comfort criteria...............................................................KS5-4, 16
condition surveys..........................................................KS5-7 to 8
energy efficiency.......................................................KS5-21 to 22
fault finding .................................................................KS5-9 to 12
performance monitoring...........................................KS5-13 to 14
potential problems....................................................KS5-16 to 20
risk management..................................................................KS5-5
sustainable building management .....................................KS5-15

Managing the building, and energy efficiency ..F15-1 to 9

Masonry
moisture content..................................................................A3-27
thermal conductivity.......................................................A3-4 to 5
thermal resistance ...............................................................A3-30

Materials, building
moisture content....................................................................A7-2
thermal properties ..........................................A3-4 to 6, 33 to 45
vapour resistivity ........................................................A3-44 to 45

Means of escape and human factors,
fire engineering ........................................................E4-1 to 14
fire safety engineering design approaches ....................E4-6 to 8
objectives of escape design ...................................................E4-1
pre-movement times ....................................................E4-8 to 10
prescriptive codes...........................................................E4-1 to 6
travel time ...................................................................E4-10 to 13

Measurement of airflow........................................CA-23 to 24

Mechanical ventilation ............................A4-3 to 4; B2-9 to 10
systems design ...........................................................B2-65 to 69

Mechanical ventilation and air conditioning,
energy efficiency ........................................................F7-2 to 5
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energy management .....................................................L-13 to 14
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water .......................................................................................L-44
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water features........................................................................G8-3
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Models, thermal .........................................................A5-9 to 28
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acoustic performance .......................................................AM10-7
actuators................................................................AM10-29 to 32
background leakage........................................................AM10-29

components and system computational fluid 
dynamics..............................................................AM10-41 to 43

control ..................................................................................H5-53
control system.......................................................AM10-32 to 35
design calculations ................................................AM10-36 to 59
design strategy ........................................................AM10-2 to 20
driving forces .........................................................AM10-10 to 15
energy efficiency ....................................................................F7-2
estimation methods....................................................A4-11 to 19
installation and commissioning.............................AM10-35 to 36
integration..............................................................AM10-20 to 36
internal obstructions .............................................AM10-27 to 28
natural ventilation strategies.................................AM10-15 to 20
non-domestic buildings ...........................................AM10-1 to 59
opening types ........................................................AM10-22 to 27
summertime overheating ..........................................AM10-4 to 7
systems design ...........................................................B2-57 to 65
system integration.................................................AM10-20 to 36
techniques..............................................................................A4-3
window design ............................................................LG10-4 to 5
window stays and automatic devices ....................B2-107 to 113

Night cooling ..........................................B2-76 to 80; KS3-7 to 8

Nitrogen, properties .........................................................C4-64

Noise .............................................................LG10-6, 60; TM20-36
assessment .......................................A1-26 to 28; TM40-59 to 63
building services...................................................................A1-28
comfort criteria .........................................................KS6-29 to 33
dBA measurements ....................................................A1-26 to 28
ductwork.........................................................................B3-20, 21
health issues...............................................A8-14; TM40-59 to 63
instrumentation...........................................................B5-45 to 46
insulation, windows ....................................LG10-16, 44, 59 to 61
lifts ......................................................................................D12-11
refrigeration and heat rejection..................................B4-11 to 12
units of measurement ................................................B5-49 to 50

Noise and vibration control for HVAC..................B5-1 to 50
active silencers ...........................................................B5-13 to 14
airflow noise....................................................................B5-7 to 9
boilers .....................................................................................B5-6
chillers, compressors and condensers ............................B5-6, 38
cooling towers ..................................................................B5-6, 38
duct breakout noise .............................................................B5-14
ductwork........................................................B5-9 to 14, 38 to 41
escalators ...............................................................................B5-6
fan coil units ...........................................................................B5-6
fans .........................................................................................B5-5
grilles and diffusers ................................................................B5-5
lifts ..........................................................................................B5-6
manufacturers' data ...................................................B5-41 to 42
measurement units.....................................................B5-35 to 38

Noise at Work Regulations .............................................A1-29
control .........................................................................B5-23 to 33
noise criteria................................................B5-20 to 22, 48 to 50
noise prediction ....................................................B5-22, 38 to 41
noise transmission to and from outside..............................B5-20
passive silencers and plenums...................................B5-11 to 13
plant rooms, noise control in .................................................B5-7
pumps .....................................................................................B5-6
roof-top units..........................................................................B5-6
room noise levels ........................................B5-14 to 19, 42 to 44
sound transmission between rooms..........................B5-17 to 19
sources of noise and vibration............................B5-3 to 4, 5 to 6
stand-by generators ...............................................................B5-6
transmission paths..........................................................B5-4 to 5
variable air volume systems ..................................................B5-5
vibration isolators .......................................................B5-26 to 30
vibration problems and 

Noise criterion (NC) curves ..............A1-26 to 28; B5-48 to 49

Noise, fans..............................TM42-12 to 14, 24 to 25, 26 to 28

Noise insulation, glazing..............................................LG10-57

Noise, pipes and ducts.................................................C4-8, 11

Noise rating (NR) curves.............................A1-26 to 28; B5-48

Noise transmission
in ducts..........................................................................B5-9 to 14
to and from outside..............................................................B5-20
between rooms...........................................................B5-17 to 19

Non-circular ducts................................................C4-7, 13 to 16

Non-medical compressed air..................................G11-6 to 9

Non-medical vacuum ............................................G11-12 to 13

Non-steady-state thermal characteristics ........A3-24 to 25
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No-sky line .................................................LG10-17 to 20, 29, 87

Nursing homes, lighting.............................................LG9-1, 35

Nusselt number ............................................................C3-5 to 8

O
O&M manuals
importance of ......................................................................M10-1
preparation of .....................................................M10-3, 10-4 to 5

Observation lifts.......................................................D5-15 to 18

Occupants, building
adapting for thermal comfort ..............A1-16 to 18; KS6-14 to 16
effect of air quality .................................................................B2-1
feedback.................................................................TM40-32 to 33

Occupational exposure limits..............................TM40-16, 18

Off-site supplies and on-site power 
generation ..................................................................K4-1 to 11

Office equipment
energy efficiency ...........................................................F12-1 to 6

Office equipment, heat gains from.........................A6-5 to 6

Office lighting
back-of-house areas .................................................LG7-57 to 59
circulation areas........................................................LG7-53 to 56
controls .....................................................................LG7-25 to 27
daylighting .................................................................LG7-39 to 45
design criteria ...........................................................LG7-15 to 20
design issues...............................................................LG7-8 to 15
design options...........................................................LG7-20 to 44
direct lighting.............................................LG7-27 to 33, 36 to 39
energy usage ......................................................................LG7-25
for growing plants ...............................................LG7-54, 60 to 61
indirect lighting .........................................................LG7-33 to 39
localised lighting .......................................................LG7-22 to 23
primary office space .................................................LG7-46 to 49
secondary office space.............................................LG7-49 to 52
supplementary task lighting ...............................................LG7-24

Office worker performance, environmental 
factors ....................................................................TM24-1 to 28

Offices
internal heat gains ..........................................................A6-1 to 2
lighting.........................................................................LG7-1 to 73
thermal comfort ...................................................................A1-17
ventilation requirements ............................................B2-12 to 18

Oman, weather data ..................................................TM4-2, 50

On-site power generation........................................K4-3 to 11

Open plan offices, lighting ............................................LG7-46

Open water surfaces, heat transfer ...................C3-35 to 36

Openings (natural ventilation) .................................A4-6 to 7

Operating point, fans.......................................TM42-10, 23, 29

Operating voltages, electrical supplies..................K5-1 to 2

Operation and maintenance .................................KS2-7 to 13

Operation and maintenance information ..........M10-1 to 5

Operation and maintenance, high 
voltage systems .....................................................K5-17 to 18

Operation and maintenance,
photovoltaics ......................................................TM25-15 to 16

Optical cooling....................................................................B4-41

Optimum start control .......................................................H2-7

Orifices, pressure loss factors .......................................C4-26

Outdoor air quality ....................................A4-3; TM40-19 to 20

Outdoor air supply rate .....................................TM40-34 to 37
calculation...................................................................A1-18 to 20
recommended...............................................................A1-8 to 10

Outdoor air temperatures
climate data ................................................................A2-29 to 35
design temperatures ....................................................A2-2 to 11

Outdoor design data .................................................A2-1 to 50

Outdoor environment, lighting.............................LG6-1 to 87
access routes......................................................................LG6-14
amenity .........................................................................LG6-12, 41
buildings..............................................................................LG6-43
car parks .............................................................................LG6-10
commissioning....................................................................LG6-72
floodlighting ............................................................LG6-10, 43, 75
footpaths.............................................................................LG6-20

gardens ...............................................................................LG6-24
perimeters ......................................................................LG6-9, 77
public buildings ...........................................LG6-7 to 8, 16, 17, 54
roads .............................................................................LG6-10, 56
schools..........................................................................LG6-16, 54
signs..............................................................................LG6-16, 38
standby lighting ..................................................................LG6-84
tunnels ................................................................................LG6-23
water.............................................................................LG6-24, 33

Outdoor pools, heat transfer ................................C3-35 to 36

Outside air quality ........................................................J7-3 to 5

Overload protection, fans...........................................TM42-29

Overspeed governors, lifts..............................................D7-22

Owning and operating costs .................................M-12 to 14

Oxygen, properties............................................................C4-64

Ozone depletion and global warming
CFCs, HCFCs and halons .....................................................GN1-3
refrigerants..................................................................KS13-5 to 8

Ozone depletion and global warming,
refigerants................................................................KS13-5 to 8

Ozone depletion potential ......................................GN1-2 to 3

P
Packaged cooling systems, inspection of ........TM44-6 to 9

Pakistan, weather data .............................................TM4-2, 52

Passenger conveyors ..............................................D10-1 to 10
design for disabled people...................................................D11-9
energy consumption...................................................D13-9 to 10
handing capacity ....................................................................D2-8
in shopping centres..............................................................D2-10
legislation and standards............................................Da-33 to 42
location and arrangement ..........................................D2-14 to 15

Passenger lifts ............................................................D5-4 to 11
disabled people...........................................................D5-26 to 27

Passivation.................................................................G5-24 to 25

Passive cooling ...........................................................KS3-5 to 8

Passive silencers and plenums ............................B5-11 to 13

Passive stack ventilation .......................................B3-35 to 36

Pathology departments, lighting.................................LG2-46

Pelletised refuse derived fuel (d-RDF) ...........................C5-4

Percentage saturation, humid air......................C1-2, 7 to 67

Performance characteristics,
fans .................TM42-2, 3, 4, 6 to 8, 9 to 12, 13, 14 to 18, 29, 31

Performance monitoring ......................................KS5-13 to 14

Personal computers, heat gains from....................A6-5 to 6

Petroleum burner fuels......................................................C5-5

Petroleum fuel oils ............C4-65; C5-2, 4 to 6, 8 to 9, 10 to 11

Photometric data for luminaires, CIBSE 
standard file format ...........................................TM14-4 to 16
conventions ................................................................TM14-4 to 6
file format.................................................................TM14-6 to 15
basic data ...................................................................TM14-6 to 8
lumen design method and glare checking ............TM14-13 to 15

Photovoltaic (PV) systems .................................L-11 to 12, 41

Photovoltaics (PV) ...................................................TM38-8 to 9

Photovoltaics, building integrated ...................TM25-1 to 36
case studies ...........................................................TM25-16 to 24
detailed technical design .........................................TM25-9 to 12
glossary ............................................................................TM25-29
hazards, checklist...................................................TM25-27 to 28
installation ..............................................................TM25-12 to 15
operation and maintenance...................................TM25-15 to 16
outline of PV technology............................................TM25-1 to 4
outline technical design.............................................TM25-6 to 9
preliminary design......................................................TM25-4 to 6

Physical quantities, standard and 
reference values ..............................................................C6-16

Pipe and sewerage materials ......................................G10-20

Pipe renovation and surveys ..............................G10-18 to 19

Pipes and pipework
fluid flow theory...........................................................C4-1 to 4-8
gas flow ................................................................................C4-10
internal diameters ...............................................C4-2 to 3, 5 to 6

pressure loss factors ..................................................C4-18 to 26
sizing of pipes .....................................................C4-8, 9, 65 to 68
steam flow ............................................................C4-10, 70 to 73
surface heat emission/absorption........C3-21, 24,25, 26,27 to 30
water flow.....................................................................C4-8 to 10

Pipes, sewage flow in.............................................G3-10 to 13

Pipework
boosted water systems..........................................................G2-6
compressed air services ......................................................G11-8
fire services ..........................................................................G5-19
gas services.......................................................G5-20; G11-1 to 3
hot and cold water services..G2-14, 25 to 28; G5-13, 14; G6-8, 9
hydronic heating systems ....................................................B1-36
irrigation systems .......................................................G9-11 to 14
laboratory wastes .......................................................G3-3; G5-19
maintenance.........................................................................G2-29
medical services .................................................G11-10 to 12, 15
pneumatic solid waste disposal ............................................G4-9
sanitary installations..............................G2-9; 25 to 28; G3-3 to 6
sizing calculation.........................................................B1-63 to 66
vacuum services .......................................................G11-10 to 12
water contamination........................................................G6-9, 14
water features........................................................................G8-7

Pipework, fire engineering
foam systems .......................................................................E8-24
gaseous systems ..................................................................E8-24
sprinkler systems.........................................E8-1, 8 to 9, 13 to 16
water mist systems ..............................................................E8-29
water supplies to hoses .........................................................E9-7

Pipework systems, variable flow.........................KS7-1 to 22

Planned maintenance ...............................................KS2-5 to 6

Planning applications ................................................L-36 to 37

Planning policies ..................................................................L-36

Planning techniques, advanced, lifts and 
escalators ...................................................................D4-1 to 17

Plant rooms
lifts...............................................................................D12-8 to 10
lighting.......................................................................LG7-57 to 58
noise control...........................................................................B5-7
ventilation .............................................................................B2-41

Plant size ratio ..........................................................B1-24 to 26

Plant sizing
air conditioning .............................................................A5-1 to 97
chimneys and flues .....................................................B1-67 to 73
heating .....................................................A5-1 to 97; B1-62 to 73
medical vacuum services .........................................G11-11 to 12
pipework .....................................................................B1-63 to 66
water services ............................................................G2-15 to 25

Play area dimensions, sports .......................................LG4-65

Plenum fans......................................................................TM42-9

Plume emission .............................................................J7-6 to 8

Plumes, smoke .........................................................TM19-6 to 8

Pollutants
control of.....................................................................A1-18 to 20
fuel combustion....................................................................B1-55
health issues .......................................A8-5 to 11; TM40-17 to 26
indoor .....................................................................TM40-21 to 26

Pollution .....................................................................LG10-16, 71

Pollution management..........................................L-5, 49 to 50

Pollution, refrigeration and heat rejection .......B4-12 to 14

Polymer pipes
internal diameters ..............................................................C4-3, 6
pressure loss factors............................................................C4-26

Potable water ...............................................................G6-2 to 7
distribution of..................................................................G6-7 to 9
storage cisterns......................................................................G6-9
Water Regulations ..................................................................G2-4
water treatment ..............................................G6-2 to 7, 10 to 14

Power cables ...............................................................K8-4 to 10

Power characteristics, fans ....................TM42-6 to 9, 9 to 11

Power factor .........................................................................K3-2

Power generation, on-site .......................................K4-3 to 11

Power supplies, lifts..................................................D12-3 to 7

Prandtl number
pressure drop ducts............................................C4-2, 7, 11 to 16
saturated steam, data.....................................................C2-2 to 3
water, data ......................................................................C2-4 to 6

Pre-commissioning .....................................................CM-8 to 9

Pre-commissioning, water distribution 
systems........................................................................CW-5 to 8

Predicted mean vote (PMV).......................A1-6 to 7, 35 to 36

Predicted percentage dissatisfied (PPD) ...............A1-6 to 7

Prediction..................................................................L14-44 to 45
rating of products ...................................................................L-53
reduction .................................................................L-14, 45 to 46

Pre-refurbishment energy checks ............................KS12-13

Pressure drop, ductwork .......................................B3-55 to 62

Pressure–enthalpy charts, refrigerants .............B4-57 to 64

Pressure head.......................................................................C4-7

Pressure loss factors ..........................................................C4-7
circular ductwork........................................................C4-27 to 51
flat-oval ductwork.......................................................C4-51 to 52
pipework fittings .....................................................C4-9, 18 to 26
rectangular ductwork .................................................C4-52 to 60

Pressure loss, fans ..................................TM42-10 to 11, 18, 35

Pressure measurements, straight pipes and ducts...C4-7

Pressure systems and Pressure testing ........................L-38

Pressurisation, smoke control .....................................E7-1, 4

Preventative maintenance, lifts and 
escalators ...................................................................D15-6 to 8

Project management, commissioning .................CC-6 to 11

Propane ...............................................................C4-64; C5-6 to 7

Properties of fuels........................................................Fa-4 to 6

Propeller fans.............................................................TM42-7, 13

Protective coatings, ductwork.......................................B3-38

Psychrometric data ...................................................C1-1 to 67

Psychrometric processes...................................B2-142 to 143

Public health engineering
corrosion and corrosion protection .............................G5-1 to 27
external drainage, local storage and treatment of 
waste water ..............................................................G10-1 to 25

glossary .......................................................................G12-1 to 10
irrigation........................................................................G9-1 to 14
miscellaneous piped services.....................................G11-1 to 17
sanitary accommodation, pipework and drainage ......G3-1 to 15
swimming pools............................................................G7-1 to 20
waste management systems .......................................G4-1 to 14
water features and fountains.......................................G8-1 to 11
water services and utilities ..........................................G2-1 to 31
water treatment............................................................G6-1 to 18

Pulse tube refrigeration...................................................B4-40

Pump head ............................................................................C4-7

Pumps
hydronic heating systems...........................................B1-36 to 37
noise .......................................................................................B5-6

Pumps, energy savings .............................................KS7-2 to 5

Pumps, setting to work.............................................CW-8 to 9

Purpose groups, fire engineering ............................E3-6 to 8

Q
Qatar, weather data ...................................................TM4-2, 54

Quality assurance
building services software thermal models...............A5-50 to 55

Quantified risk assessment, fire engineering ..E2-11 to 12

Quantities and units....................................................C6-4 to 5

R
Rack and pinion lifts ...............................................D5-23 to 25

Radiant heating systems............................A5-33; B1-23 to 24
plant and equipment...................................................B1-45 to 46

Radiation
intensity, fire ......................................................................TM19-1
light.........................................................................TM40-44 to 47
long-wave ..................................................A2-29 to 35; A5-54, 97
short-wave ..................................................................A1-14 to 15
solar...................................A1-14 to 15; A2-23 to 35; A5-87 to 95

Radiation, heat ...................C3-10 to 14, 15-17, 18 to 20, 21, 24

Radiation view factors ............................C3-12 to 13, 18 to 20
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Radiative heat transfer ..............................................A3-6 to 7

Radiative heat transfer coefficient ........................C3-11, 14

Radiator output, effect of flow rate ...................B1-62 to 63

Rainwater collection............................................L-15, 46 to 47

Reception areas, lighting ...............................................LG7-53

Reclaimed water ......................................................KS1-1 to 17
distribution ................................................................KS1-14 to 15
grey water.............................................................................KS1-7
packaged systems ................................................................KS1-4
storage ........................................................................KS1-9 to 12
rainwater...............................................................................KS1-6
system capacity ............................................................KS1-6 to 7
system operation ......................................................KS1-15 to 17
system types .................................................................KS1-3 to 5
water collection....................................................................KS1-5
water treatment........................................................KS1-12 to 14

Rectangular ductwork
equivalent diameters ..................................................C4-13 to 15
pressure loss factors ..................................................C4-52 to 60

Recycling
building materials and components.......................................L-59
construction materials ..................................................L-32 to 33
waste .......................................................................L-28, 51 to 52
water..............................................................................L-46 to 49

Reference (dynamic) Model,
specification for .....................................................A5-58 to 61

Reference values ...............................................................C6-16

Refrigerants
data .......................................................................................B4-56
ozone depletion and global warming .........................KS13-5 to 8
pressure–enthalpy charts ...........................................B4-57 to 64
recovery and disposal ..........................................................CR-23

Refrigerating systems, commissioning................CR-1 to 41
absorption systems ....................................................CR-24 to 27
alternatives to CFCs and HCFCs..........................................CR-30
commissioning project management ....................................CR-8
commissioning records ..............................................CR-31 to 39
definitions .......................................................................CR-3 to 4
design for commissionability..........................................CR-5 to 6
environmental and energy issues........................................CR-29
importance of commissioning ...............................................CR-1
pre-commissioning .......................................................CR-8 to 10
pressure and leak testing...........................................CR-11 to 17
refrigerant recovery and disposal........................................CR-23
safety issues ...................................................................CR-4 to 5
setting to work ...........................................................CR-17 to 20
specification....................................................................CR-6 to 7
summary of commissioning requirements............................CR-1
test apparatus and instruments.................................CR-21 to 23
VRV and VRF systems ..........................................................CR-31

Refrigeration...........................................................KS-13-1 to 25
absorption cycle......................................................KS13-17 to 18
chilled water or DX cooling?...................................KS13-22 to 23
commissioning and maintenance...........................KS13-23 to 25
heat rejection methods ..........................................KS13-19 to 21
how the vapour compression system works...........KS13-9 to 12
introduction ........................................................................KS13-1
methods of producing cooling ...........................................KS13-4
performance of vapour compression cooling 
systems .................................................................KS13-13 to 16

refrigerants, ozone depletion and global 
warming ....................................................................KS13-5 to 8

why cooling is needed in buildings ............................KS13-2 to 3

Refrigeration and heat rejection ...........................B4-1 to 64
absorption refrigeration ..............................................B4-32 to 35
aesthetics .............................................................................B4-18
alternative technologies .............................................B4-37 to 41
associated systems ................................................................B4-7
Building Regulations....................................................B4-15 to 17
building structure and layout ...............................................B4-18
commissioning ................................................................B4-8 to 9
controls .......................................................................B4-51 to 53
design guidance..............................................GN1-1 to 3, 9 to 23
design strategies.............................................................B4-1 to 8
dessicant enhanced cooling.................................................B4-37
direct expansion (DX) systems ...................................B4-44 to 46
energy efficiency.....................................................B4-4, 14 to 15
environmental issues .............................................................B4-4
equipment ...................................................................B4-41 to 53
evaporative cooling.....................................................B4-36 to 37
free cooling .................................................................B4-19 to 23

heat dissipation ratio............................................................B4-36
heat rejection and cooling water equipment.............B4-49 to 51
ice storage systems..............................................................B4-37
maintenance ...........................................................B4-9, 17 to 18
noise............................................................................B4-11 to 12
operation ................................................................................B4-9
pollution ......................................................................B4-12 to 14
pressure–enthalpy charts ...........................................B4-57 to 64
procurement issues................................................................B4-8
refrigerant data.....................................................................B4-56
reliability..........................................................................B4-7 to 8
requirements.............................................................B4-3, 9 to 18
safety ...........................................................B4-10 to 11, 27 to 30
secondary coolants.....................................................B4-35 to 36
strategic design decisions ..............................................B4-1 to 9
system selection .........................................................B4-18 to 41
vapour compression refrigeration ..............................B4-23 to 32
water chillers ..............................................................B4-46 to 49
whole-life costs ......................................................................B4-8

Refrigeration design, energy efficiency ...............F8-1 to 12

Refurbished buildings, lighting...........................LG7-13 to 15

Refurbishment challenges.....................................KS12-5 to 8

Refurbishment for energy efficiency................KS12-1 to 43
assessment procedure .............................................KS12-8 to 12
commissioning and recommissioning ....................KS12-37 to 38
handover .................................................................KS12-39 to 40
higher cost options .................................................KS12-22 to 32
introduction ........................................................................KS12-1
low or zero carbon technologies............................KS12-33 to 36
lower cost options ..................................................KS12-14 to 21
pre-refurbishment energy checks....................................KS12-13
refurbishment challenges ...........................................KS12-5 to 8
refurbishment procedures and options ...........................KS12-41
why refurbish? ............................................................KS12-2 to 4

Refurbishment procedures and options .................KS12-41

Refurbishment, assessment procedure...........KS12-8 to 12

Refuse derived fuel (d-RDF) ..............................................C5-4

Regulation, air distribution systems ....................CA-6 to 17

Relationships for smoke control 
calculations ...........................................................TM19-1 to 22

Relative humidity ...................................................C1-2, 7 to 67
design conditions ...................................................................A7-4
electrostatic shocks....................................................A1-31 to 32

Relative roughness ......................................................C4-2 to 4

Remote alarms, lifts..........................................................D14-9

Remote monitoring, lifts and escalators...........D14-1 to 11

Renewable energy ...................................................B1-54 to 55
for cooling ...................................................................KS3-9 to 12

Renewable energy sources for 
buildings (TM38) ..................................................TM38-1 to 26
context .......................................................................TM38-1 to 6
decision support tool .................................................TM38-6 to 7
low and zero carbon technologies ..........................TM38-7 to 16
purpose of TM38................................................................TM38-1
supplementary technologies .................................TM38-16 to 17

Renewable sources of energy ........................................M6-4

Renewables, fuels, CHP and metering .................F5-1 to 17

Reprographic rooms, lighting .......................................LG7-51

Reservoirs, heat transfer .......................................C3-35 to 36

Residential buildings
cold water storage..........................................................G2-8 to 9
hot water storage .......................................................G2-11 to 12
sanitary installations.....................................................G2-9; G3-2
waster management.............................................G4-2 to 5, 8, 12
water supplies ................................................................G2-1 to 3

Residential buildings, ventilation ..................B2-26, 27 to 30

Residential homes for people with special 
needs, lighting ..................................................................LG9-1

Residential homes for the elderly, lighting ................LG9-1

Responsibility matrix, commissioning 
management ..........................................................CM-14 to 15

Rest rooms, lighting ........................................................LG7-52

Restaurants
heat gains from cooking equipment ..........................A6-10 to 12
hot and cold water services ................................G2-9, 12, 15, 22
lighting ................................................................................LG7-52
sanitary installations.....................................................G2-9; G3-3
waste management............................................G4-3, 4, 8, 10, 11

Retail premises, ventilation ..................................B2-43 to 44

Reynolds number ................................................................C4-2

Ring mains, high voltage............................................K5-4 to 5

Risk assessment and management 
procedures ................................................................M11-1 to 8

Risk assessment, maintenance.............................M11-1 to 8

Risk management..............................................................KS5-5
Legionnaires' disease.................................................TM13-6 to 9

Risks, checklist of .........................................................M11-7, 8

Roof spaces, thermal resistance.....................................A3-6

Roof-top units, noise...........................................................B5-6

Rooflights ......................LG10-7, 8, 29, 35 to 37, 40, 52 to 53, 87
comparison .......................................................................LG10-36
maintenance.....................................................................LG10-16
spacing........................................................................LG10-35, 37

Roofs
fixings, thermal bridging .............................................A3-12 to 13
thermal properties......................................................A3-51 to 52
U-value calculation...............................................................A3-13

Room acoustics ....................A1-25 to 26; B5-14 to 19, 47 to 48

Room air conditioners......................................................B2-99

Room air model..................................................................A5-97

Room cooling load calculation ......................................A5-34

Room criterion (RC) curves ...................................A1-27 to 28

Room noise levels, from HVAC .............B5-14 to 19, 42 to 44

Rooms, radiation exchange between 
internal surfaces ....................................................C3-15 to 17

Ropes and roping systems, lifts ..........................D7-25 to 28

Rotating vane anemometers .....................................TM42-37

Roughness, relative .....................................................C4-2 to 4

Running speed, fans ....................................................TM42-12

Ryznar Stability Index.................................................G5-4 to 6

S
Safety, electricity......................................................K5-15 to 17

Safety features
escalators................................................................D10-6 to 8, 10
lifts ...........................................................D7-22 to 24; D16-6 to 7

Safety, refrigeration and heat 
rejection ....................................................B4-10 to 11, 27 to 30

Saturated vapour pressures, humid air....C1-1, 2, 1-7 to 67

Saturation temperature, humid air ...................C1-2, 7 to 67

Sanitary accommodation, pipework and 
drainage......................................................................G3-1 to 15
below-ground drainage systems ..............................G3-7 to 8, 14
drainage ........................................................................G3-1 to 15
foul water drainage ........................................................G3-3 to 6
pipework and drainage.................................................G3-1 to 15
sanitary accommodation, assessment of ......................G3-1 to 3
sewage flow in pipes..................................................G3-10 to 13

Sanitary installations, pipework.....G2-9; 25 to 28; G3-3 to 6

Saudi Arabia, weather data .....................................TM4-2, 55

Scalding .............................................................................TM40-8

Schools, ventilation...........................................................B2-42

Scissor lifts ..........................................................................D5-28

Screw thread sizes ...........................................................C6-16

Secure accommodation, lighting ..................................LG9-1

Security, airborne contamination.............................TM40-37

Security, glazing for.......................................................LG10-57

Security lighting ..............................LG6-9, 10, 53; LG1-62 to 65

Security rooms, lighting.................................................LG7-57

Sensors ...........................................................................H3-3 to 6

Sensors, ductwork ............................................................B3-38

Septic tanks.......................................................G3-14; G10-9, 22

Series operation, fans ........................................TM42-23 to 24

Service lifts ................................................................D5-19 to 20

Sewage flow in pipes .............................................G3-10 to 13

Sewage gas .........................................................................B1-53

Sewage treatment.................................................G10-14 to 17

Sewers
access to...................................................................G10-20 to 21
adoption of................................................................G10-22 to 23

SFP (specific fan power) .......................................TM42-12, 31

Shading.........................................LG10-13 to 14, 21, 31, 49 to 55
size and position .....................................................LG10-11 to 13

Shading coefficient ...........................................................A5-15

Shading devices..............................................LG10-49 to 51, 53

Shopping centres, circulation.................................D2-8 to 11

Shops, ventilation ....................................................B2-43 to 44

Short-wave radiation
absorptance, clothing...........................................................A1-15
radiant temperature asymmetry ................................A1-14 to 15

Short-wave solar radiation, theoretical 
estimation .................................................................J5-28 to 46

Showers, safety Legionnaires’ disease ..................TM13-29

SI units .....................................................C6-1 to 4, 6 to 6-14, 15

Silencers, ductwork.................................................B5-11 to 13

Single duct systems ............................................B2-100 to 105

Single-zone model (airflow) ..................................A4-18 to 19

Site survey checklist, energy efficiency ..........F18-18 to 32

Sizing
air conditioning .............................................................A5-1 to 97
chimneys and flues .....................................................B1-67 to 73
ductwork .....................................................................B3-26 to 31
heating and cooling plant ........................A5-1 to 97; B1-62 to 73
pipework .....................................................................B1-63 to 66

Sizing, biomass heating .....................................KS10-14 to 17

Sky
angle ................................................................................LG10-87
clear ............................................................................LG10-69, 86
component .......................................................LG10-69 to 70, 87
factor...........................................................................LG10-68, 88
glare...................................................................LG10-39 to 40, 52
overcast .........................................................LG10-68, 72, 73, 86

Skylight indicator .................................................LG10-25 to 27

Smoke
ceiling flow.........................................................................TM19-8
ceiling layer ..............................................................TM19-9 to 11
control ......................................................................TM19-1 to 22
densities.............................................................................TM19-2
filling of rooms.............................................................TM19-9, 10
hazards of...................................................................TM19-2 to 3
management ..........................................................TM19-12 to 15
management systems, design parameters for......TM19-12 to 15
plumes........................................................................TM19-6 to 8
stratification.....................................................................TM19-11
temperatures ............................................................E9-9; TM19-3
toxic concentration .........................................E9-8 to 10; TM19-3

Smoke and heat exhaust ventilation .................E9-18 to 20

Smoke control ........................................E7-1 to 10; E10-8 to 17
air extract systems ...............................................................E2-11
assembly and recreational buildings......................................E3-8
basements .............................................................E3-1; E9-19, 27
escape routes ........................................................E4-4; E7-3 to 6
requirements...............................................................E10-8 to 11
tenability limits .......................................................................E4-7
travel distances.......................................................................E3-2

Smoke control calculations,
relationships for ..................................................TM19-1 to 22
ceiling flow.........................................................................TM19-8
ceiling layer ..............................................................TM19-9 to 11
computational fluid dynamics (cfd) .......................TM19-17 to 19
critical conditions.......................................................TM19-2 to 3
critical visibility ..................................................................TM19-3
design fire...................................................................TM19-3 to 5
essential requirements ..............................................TM19-2 to 3
flashover ............................................................TM19-1, 3, 10, 11
hazards of smoke.......................................................TM19-2 to 3
plume temperature............................................................TM19-8
plumes........................................................................TM19-6 to 8
post-flashover fires............................................................TM19-4
pre-flashover fires..............................................................TM19-3
smoke and heat management ........................................TM19-12
smoke filling of rooms .................................................TM19-9, 10
smoke management systems, design 
parameters for .....................................................TM19-12 to 15

stratification.....................................................................TM19-11
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visibility, critical..................................................................TM19-3
visibility, estimation of .......................................................TM19-5

Smoke detectors......................................E3-6; E6-5 to 8; E10-7

Smoke plumes.........................................................E10-11 to 14

Smoke ventilation ......................................................E7-1 to 10

Smokeless solid fuels.........................................................C5-2

Software accreditation, tests for .....................TM33-1 to 52

Soils, thermal conductivity .......................................C3-29, 30

Sol-air temperatures ................................................J5-53 to 58
data .............................................................................A2-29 to 35
swing...........................................................................A5-18 to 19

Sol-air temperatures (UK) .................................Ja6-121 to 156

Solar altitude angles and bearings................................Ja6-9

Solar and related data tables ..............................Ja6-1 to 156

Solar azimuth angle .................................................J5-9, 12, 13

Solar cooling loads............................................................A5-22
calculation...................................................................A5-77 to 95
data .............................................................................A5-36 to 48

Solar design .............................................................................L-8

Solar gain...............A5-14 to 18, 85 to 95; TM37-6 to 7, 11 to 14

Solar geometry...................................................................A2-22

Solar irradiance
clear sky ...............................................J5-22, 35 to 37; Ja3-1 to 3
correction factors ..........................................................Ja3-1 to 2
definition .........................................................................J2-2; J5-2
time-labelling...................................................................J2-2; J5-6

Solar panels .........................................................B1-16, 34 to 35

Solar radiation
data .............................................................................A2-23 to 35
radiant temperature asymmetry ................................A1-14 to 15
room response............................................................A5-87 to 95
tar values ....................................................................A5-88 to 91

Solar radiation, long-wave radiation and 
daylight ........................................................................J5-1 to 78

Solar radiation estimates and meteorological
observations ...............................................................J5-2 to 28

Solar shading ..........................................................TM37-1 to 28
Building Regulations...................................................TM37-2 to 3
solar control techniques ............................................TM37-3 to 5
quantifying performance..........................................TM37-6 to 11
calculating gains.....................................................TM37-11 to 21

Solar water heating.......................................................L-11, 40

Solid absorption systems................................................B4-38

Solid fuels ............................................................................B1-54
handling and storage ..................................................B1-57 to 58

Solid ground floors, heat losses ..........................A3-15 to 17

Somalia, weather data ..............................................TM4-3, 59

Son et lumiere ..................................................................LG6-37

Sound attenuators ........................................TM42-12 to 14, 28

Sound transmission between rooms,
HVAC noise control................................................B5-17 to 19

Space allowances, ductwork ................................B3-51 to 52

Spas, whirlpool spas and whirlpool baths 
Legionnaires’ disease.......................................TM13-27 to 29

Specific enthalpy .............................................................A10-15
humid air ...........................................................C1-3 to 4, 7 to 67
saturated steam..............................................................C2-2 to 3
superheated steam ................................................................C2-7
water ...............................................................................C2-4 to 6

Specific fan power (SFP).......................................TM42-12, 31

Specific heat capacity
air ....................................................................................C4-11, 63
saturated steam..............................................................C2-2 to 3
water ...................................................................C2-4 to 6; C4-63

Specific volume
humid air ........................................................C1-2 to 3, 1-7 to 67
saturated steam................................................................C-2 to 3

Speech intelligibility .........................................A1-29; TM42-64

Spirally wound ductwork.....................................C4-11, 13 15

Sports, lighting..........................................................LG4-7 to 80

Split-flux inter-reflection formula........................LG10-70, 72

Split systems (ventilation).................................B2-105 to 106

Sports centres, ventilation ....................................B2-44 to 46

Sprinkler protection ..................................................E8-1 to 21

Sprinkler systems ......................................................E8-1 to 21
commissioning and testing.........................................E8-18 to 19
implications for firefighting.........................................E9-20 to 21
installation design .......................................................E8-10 to 16
maintenance of ...........................................................E8-19 to 20
pipework ......................................................E8-1, 8 to 9, 13 to 16
system components........................................................E8-7 to 9
types of............................................................................E8-6 to 7
water supplies.............................................................E8-16 to 18

Sprinklers ..............................................................TM19-4, 12, 13

Stability, controls .......................................................H2-9 to 10

Stack effect, ventilation................A4-5, 10 to 11; B3-35 to 36

Stack losses, fuels ...................................................C5-10 to 11

Stadia, lighting..................................................................LG4-44

Stairlifts ................................................................................D5-27

Stairs, lighting...................................................................LG7-56

Standard values .................................................................C6-16

Standard wire gauge thickness ....................................C6-16

Standards rooms, ventilation .........................................B2-50

Standby generators, noise ................................................B5-6

Standby lighting.................................................................A1-21

Standby power, lifts ..................................................D12-4 to 5

Starters, escalators ...........................................................D10-9

Static electricity .......................................A1-31 to 32; TM40-14

Static pressure ...............................TM42-30, 32 to 33, 35 to 36

Statutory documentation, buildings .............................M5-7

Statutory regulations affecting plant service
requirements.............................................................M5-8 to 9

Steady-state models/methods.............................A5-10 to 12
comparison .................................................................A5-65 to 72
derivation ......................................................................A5-54 to 5

Steam flow in pipes ..........................................C4-10, 70 to 73

Steam heating systems..........................................B1-19 to 22

Steam jet refrigeration ...........................................B4-38 to 39

Steam properties .................................................C2-1, 2 to 3, 7

Steel pipes
equivalent roughness .............................................................C4-4
internal diameters ..................................................................C4-5

Stefan-Boltzmann law......................................................C3-10

Stirling cycle........................................................................B4-39

Storage systems, thermal ............................................TM18-1

Storerooms, lighting .......................................................LG7-59

Stratification ..................................................................TM19-11

Structural damage, caused by vibration ...........A1-29 to 30

Structural heat gains ..............................................A5-17 to 19

Student residences, lighting.....................................LG9-1, 15

Sub-metering, benefits of.............................................TM39-1

Substations, electrical ................................................K5-5 to 6

Sudan, weather data .................................................TM4-3, 61

SUDS (sustainable drainage systems) ..................L-21 to 23

Sulphur content, fuels............................................C5-3, 5, 7, 8

Summer design 
conditions ..........................A1-11 to 13; KS6-17 to 18, 20 to 21

Summertime overheating, and natural 
ventilation ...............................................................AM10-4 to 7

Sun-path diagram.................................................LG10-21 to 22

Sunlight .......................................................................LG10-2 to 3

Sunlight studies....................................................LG10-75 to 77

Superheated steam, specific enthalpy..........................C2-7

Surface
appearance of...................................................................LG11-24
colour specification of ............................................LG11-12 to 20

Surface condensation.................................................A7-4 to 5
control of.....................................................................A7-14 to 15

Surface factor, calculation.....................................A3-31 to 32

Surface heat transfer..............................................C3-21 to 36

Surface reflectance and colour, Lighting Guide
light reflecting properties of surfaces ........................LG11-7 to 8
measurement of reflectance and colour................LG11-20 to 23
reflectance and colour standards ....................................LG11-23

reflectance sample cards .................................................LG11-32
surface appearance..........................................................LG11-24
surface colour specification....................................LG11-12 to 20

Surface water
flood risk ........................................................................L-19 to 21
sustainable drainage systems (SUDS)...........................L-21 to 23

Surface water cooling.......................................B2-106; KS3-12

Surface water drainage ..........................G10-1 to 8; G3-6 to 7

Surfaces
condensation...................................................A7-4 to 5, 14 to 15
heat transfer ...............................................................A3-28 to 29
light reflecting properties of .......................................LG11-7 to 8
moisture transfer....................................................................A7-3
thermal resistance....................................................A3-6 to 8, 47
thermal response........................................................A5-13 to 14

Surveillance lighting, sports .........................................LG4-12

Suspended ground floors, U-value ......................A3-17 to 19

Sustainability .................................................................L-1 to 68
buildings in use..............................................................L-56 to 59
construction...................................................................L-54 to 56
end of life ................................................................................L-59
influencing clients and projects ........................................L-2 to 6
introduction .......................................................................L-1 to 2
new design and refurbishment.....................................L-37 to 54
objectives ..................................................................................L-5
principles...................................................................................L-3
summary........................................................................L-59 to 61
supporting planning applications ..................................L-35 to 37
sustainability strategy .....................................................L-6 to 34

Sustainability, Introduction to .................................IS-1 to 20
drivers for change.............................................IS-6 to 9, 16 to 20
critical issues...................................................................IS-9 to10
key actions ...................................................................IS-10 to 14

Sustainable building management .............................KS5-15

Sustainable drainage systems (SUDS)..................L-21 to 23

Sustainable engineering tool........................................L-1, 59

Sustainable low energy cooling...........................KS3-1 to 22
delivery systems .......................................................KS3-19 to 21
design to reduce building heat gains ...........................KS3-3 to 4
free cooling systems.................................................KS3-12 to 18
passive cooling solutions..............................................KS3-5 to 8
using energy from renewable sources.......................KS3-9 to 12

Sustainable sourcing of materials .........................L-52 to 53

Swimming pools.........................................................G7-1 to 20
bathing loads ..........................................................................G7-2
chemical dosing plant.................................................G7-14 to 16
chemical water treatment..........................................G7-10 to 14
filtration design ...............................................................G7-1 to 4
health issues....................................................................TM40-54
operation and maintenance .......................................G7-17 to 20
plant space and location ............................................G7-16 to 17
pool hall conditioning...........................................................G7-17
ventilation .............................................................................B2-45
water circulation within pool .........................................G7-7 to 8
water distribution design..............................................G7-5 to 10

Swimming pools, outdoor, heat transfer ..........C3-35 to 36

Synoptic data (UK) ....................................................Ja5-1 to 40

Syria, weather data ....................................................TM4-3, 62

System protection, high voltage ...........................K5-9 to 14

T
‘T-method’ of duct sizing ..................................TM30-24 to 25

Tangential flow fans ......................................................TM42-5

Tariffs, electricity .................................................................K4-2

Tea points, lighting ..........................................................LG7-52

Television, sports, lighting for ......................................LG4-49

Television studios, comfort criteria................................A1-4

Temperature
plume .................................................................................TM19-8
smoke ................................................................................TM19-3

Temperatures
adaptation to ..............................................................A1-16 to 18
body ................................................................................A1-5 to 6
climate data ................................................................A2-29 to 35
dry and wet bulb, coincidence .....................................A2-6 to 11
health issues ..............................................................TM40-4 to 8

hot water safety ...................................................A8-1; TM40-4, 8
indoor ...............................................A8-1; B1-5 to 6; TM40-4 to 8
measurement..........................................................A1-37; KS6-37
operative .....................................................................A1-37; A5-5
outdoor design..............................................................A2-2 to 11
sewage ...............................................................................G10-15
sol-air ..........................................................................A2-29 to 35
summer.........................................................................A1-6 to 11
thermal comfort........A1-8 to 10, 16 to 18; KS6-8 to 10, 16 to 18
winter ..............................................................................A2-2 to 6
workplace, legislation ........................................................TM40-4

Test equipment, commissioning...................................CC-38

Test holes, ductwork ........................................................B3-41

Testing, ductwork ....................................................B3-38 to 41

Tests for software accreditation and 
verification ............................................................TM33-1 to 52
accreditation process ........................................................TM33-4
CIBSE-specific tests................................................TM33-38 to 52
empirical validation tests.......................................TM33-30 to 37
general purpose tests ..............................................TM33-5 to 29

Thermal admittance (Y-value), data....................A3-48 to 55

Thermal bridges
condensation..........................................................................A7-6
thermal performance ...........................................................A3-25
thermal transmittance..................................................A3-9 to 12
wall ties.......................................................................A3-12 to 13

Thermal capacity
building elements........................................................B1-10 to 11
night cooling................................................................B2-76 to 80

Thermal comfort............KS8-9; L-19, 51; A1-2 to 7; KS6-4 to 23
adaptive behaviour ..............................A1-16 to 18; KS6-14 to 16
design criteria ........................................A1-7 to 13; KS6-19 to 20
factors affecting ..............................................A1-3 to 6, 13 to 15
heat balance model ........................................................A1-6 to 7
main thermal parameters...............................................A1-2 to 3
studies of...................................................................KS6-38 to 42
temperatures ................................................................A1-8 to 10
ventilation requirements ............................................B2-16 to 17
vertical air temperatures .....................................................A1-13

Thermal comfort, mixed mode 
ventilation ...........................................................AM13-61 to 62

Thermal conduction, cooling loads ..............................A5-23

Thermal conductivity
building materials............................................A3-4 to 6, 34 to 41
impermeable materials ........................................................A3-34
inorganic porous materials.........................................A3-36 to 39
insulating materials ........................................................C3-27, 29
masonry ..........................................................................A3-4 to 5
non-hygroscopic materials .........................................A3-34 to 35
organic hygroscopic materials ...................................A3-40 to 41
soils.................................................................................C3-29, 30
testing...................................................................................A3-27

Thermal expansion..........................................................C4-8, 9

Thermal inertia, mixed mode ventilation ..............AM13-18

Thermal insulation
CFCs, HCFCs and halons..........................................GN1-18 to 19

Thermal insulation, declared and design 
values ............................................................................A3-4 to 5

Thermal models..........................................................A5-9 to 28
quality assurance ...................................................................A5-5

Thermal properties, building structures and 
components...............................................................A3-1 to 55
admittance, decrement factor and surface factor.....A3-31 to 32
ground floors and basements ..............................A3-15 to 19, 29
heat losses from buildings ...........................................A3-3 to 13
heat transfer at surfaces......................................................A3-28
impermeable materials ........................................................A3-42
linear thermal transmittance ...............................................A3-24
moisture content of masonry materials ..............................A3-27
multiple layer structures ......................................................A3-30
non-steady-state thermal characteristics ..................A3-24 to 25
properties of materials .........................................A3-33 to 45, 47
roofs ............................................................................A3-51 to 52
seasonal heat losses through ground floors .......................A3-29
thermal conductivity and thermal transmittance testing ...A3-27
thermal properties of typical constructions ..............A3-46 to 55
walls ............................................................................A3-48 to 50
windows......................................................................A3-20 to 24

Thermal radiation
asymmetric .................................................................A1-14 to 15
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long-wave ..................................................A2-29 to 35; A5-54, 97
short-wave............................................................................A1-15

Thermal resistance
air spaces............................................................A3-5 to 6, 12, 47
blinds and curtains...............................................................A3-22
building materials ...................................................................A3-4
glass ............................................................................A3-20 to 22
masonry blocks ....................................................................A3-30
multiple layer structures ......................................................A3-30
roof spaces.............................................................................A3-6
surfaces.....................................................................A3-6 to 8, 47

Thermal response and plant sizing ......................A5-1 to 97
calculation methods......................................A5-9 to 10, 54 to 57
calculation methods, application of ...........................A5-28 to 36
design parameters..........................................................A5-7 to 9
dynamic models..........................................................A5-12 to 27
heating and cooling loads, calculation .......................A5-58 to 61
intermittent heating factor, erivation of.....................A5-95 to 96
steady state models ...................................................A5-10 to 12

Thermal storage.................................................................A5-33
building cooling ...........................................................B2-77 to 80

Thermal transmittance (U-value)
basements ..................................................................A3-19 to 20
blinds and curtains...............................................................A3-22
bridged layers ...............................................................A3-9 to 12
floors ...........................................................................A3-13 to 20
glazing .........................................................................A3-20 to 24
plane homogenous layers......................................................A3-8
testing...................................................................................A3-27
windows......................................................................A3-20 to 24

Thermionic refrigeration..................................................B4-40

Thermoacoustic refrigeration ...............................B4-40 to 41

Thermoelectric cooling ....................................................B4-38

Thermosyphon..............................................................C4-7, 8, 9

Thermosyphon systems.................................................KS3-18

Three-port valves .......................................................H3-9 to 15

Time proportioning control ..............................................H2-4

Toilets, ventilation .............................................................B2-46

Traffic planning, lifts and escalators ....................D3-1 to 14
assessment of demand ..................................................D3-4 to 6
calculation of round trip time.......................................D3-7 to 11
passenger waiting times ............................................D3-12 to 13
selection of equipment...............................................D3-14 to 19

Training, maintenance .............................................M18-1 to 4

Training rooms, lighting .................................................LG7-50

Transformers .................................................................K6-1 to 8
enclosures for .................................................................K6-7 to 8
noise from...............................................................................K6-8
principles of.....................................................................K6-1 to 2
rating ...............................................................................K6-4 to 5
specification ....................................................................K6-2 to 8
types of ...................................................................................K6-3

Transmission, electricity ............................................K4-1 to 2

Transmission paths, noise .........................................B5-4 to 5

Transportation buildings, ventilation .................B2-46 to 47

Transportation systems in buildings
advanced planning techniques.....................................D4-1 to 17
cdm regulations ..........................................................D18-1 to 12
commissioning, inspection and maintenance ...........D15-1 to 11
for disabled people .....................................................D11-1 to 12
energy consumption...................................................D13-1 to 10
escalators....................................................................D10-1 to 10
escape lifts for disabled people .....................................D6-8 to 9
firefighting lifts ................................................................D6-1 to 8
glossary .......................................................................Da1-1 to 28
installation.....................................................................D7-1 to 30
interior circulation ........................................................D2-1 to 16
legislation, standards and codes of practice ...............D17-1 to 8
lifts, components ..........................................................D7-1 to 30
lifts, drives and controls ...............................................D8-1 to 15
lifts, electrical systems ...............................................D12-1 to 16
lifts, group traffic control ..............................................D9-4 to 15
lifts, modernisation .......................................................D16-1 to 7
lifts, traffic planning ......................................................D3-1 to 14
lifts, types......................................................................D5-1 to 31
location and arrangement ..........................................D2-13 to 15
passenger conveyors..................................................D10-1 to 10
remote monitoring and interfacing ............................D14-1 to 11

Tri-generation ..................................................................L-11, 39

Trickle ventilation.........................................................AM13-22

Trunking systems, busbar......................................K8-16 to 17

Tube-axial fans.......................................................TM42-2, 8, 13

Tuning rules,
building control systems ......................................................Ha2-1

Tunnel approaches and entrances
lighting ................................................................................LG6-23

Turbo-blowers ..................................................................TM42-6

Turbulent flow ..............................................................C4-3 to 4

Turkey, weather data .................................................TM4-3, 63

Turning vanes.................................................................TM42-15

Two-port valves ........................................................H3-10 to 14

Typical constructions, thermal properties of ..A3-57 to 63

U
U-value calculation
basements ..................................................................A3-19 to 20
bridged layers ...............................................................A3-9 to 12
floors ...........................................................................A3-13 to 20
glazing .........................................................................A3-20 to 24
plane homogenous layers......................................................A3-8
roofs......................................................................................A3-13
windows......................................................................A3-20 to 24

U-values ..................................................................................L-38
basements ..................................................................A3-19 to 20
energy rating of buildings ....................................................A3-23
solid ground floors......................................................A3-19 to 20
suspended floors ........................................................A3-17 to 19

UK cold weather data.................................................A2-2 to 6

UK energy use ...............................................................F1-1 to 2

UK warm weather data............................................A2-6 to 11

UK weather data for manual design .....................J4-1 to 38

UK weather data for simulation ...............................J8-1 to 9

UK weather in the recent past .............................J4-28 to 38

UK weather regions and zones.............................J3-14 to 15

UK wind climate ............................................................J6-2 to 6

Ultraviolet filtering, daylight .............................LG10-55 to 57

Under-floor heating............................................B1-17, 30 to 31

Uninterruptible power supplies .............................K9-1 to 26
battery performance ............................................................K9-19
battery selection .........................................................K9-21 to 22
battery types ...............................................................K9-16 to 18
battery/stored energy selection .................................K9-15 to 23
charger selection ........................................................K9-22 to 23
environmental conditions ...........................................K9-14 to 15
installation ............................................................................K9-23
operation and maintenance........................................K9-25 to 27
system selection ...........................................................K9-7 to 12
testing and commissioning.........................................K9-23 to 25
types of system...............................................................K9-1 to 7

Uninterruptible power supply (UPS) rooms,
lighting ..............................................................................LG7-59

United Arab Emirates, weather data ....................TM4-3, 65

United Arab Republic, weather data .....................TM4-3, 67

Units and quantities....................................................C6-1 to 5

V
Vacuum
dental..................................................................................G11-10
non-medical ..............................................................G11-12 to 13

Vacuum services, pipework ................................G11-10 to 12

Valves
actuators ................................................................................H3-7
design..........................................................................H3-11 to 13
hydraulic flow .................................................................H3-8 to 9
selection......................................................................H3-13 to 17
thermostatic radiator.............................................H5-27 to 8, 6-3
types..............................................................................H3-9 to 11

Valves, pipework, pressure loss factors............C4-25 to 26

Vane-axial fans ............................................................TM42-2, 8

Vapour barriers.............................................................A7-3 to 4
in ductwork .................................................................B3-16 to 17

Vapour compression cooling and groundwater,
comparison .....................................................................TM45-2

Vapour compression cooling systems,
performance of ...................................................KS13-13 to 16

Vapour compression refrigeration ......................B4-23 to 32

Vapour compression system ..............................KS13-9 to 12

Vapour control layers .......................................................A7-15

Vapour pressures
humid air ...............................................................C1-1, 2, 7 to 67
water ...............................................................................C2-4 to 6

Vapour resistivity .........................................................A7-3 to 4
building materials .......................................................A3-44 to 45

Variable air volume (vav) systems
control ...................................................H2-10, 5-41 to 6, 6-3 to 4
commissioning .........................................................CA-13; CC-25
dual duct .....................................................................B2-86 to 89
noise .......................................................................................B5-5
single duct...............................................................B2-102 to 105

Variable flow pipework systems
commissioning ............................................................KS9-1 to 26
commissioning sets ..................................................KS9-22 to 23
differential pressure control valves..........................KS9-11 to 16
self balancing arrangements ......................................KS9-2 to 10

Variable flow pipework systems (KS7) ..............KS7-1 to 22
pump energy savings....................................................KS7-2 to 5
control valves, sizing.....................................................KS7-6 to 8
system design options ..............................................KS7-10 to 21
caviation................................................................................KS7-8

Variable frequency drives.....................................TM42-20, 27

Variable pitch fans................................................TM42-2, 3, 21

Variable refrigerant flow (VRF) systems ......H5-51 to 2, 6-5
commissioning .....................................................................CC-25

Variable speed systems ...............TM42-20 to 21, 27, 41 to 43

Vehicle washes, Legionnaires’ disease ..................TM13-29

Velocity pressures
air ..........................................................................................C4-17
water .............................................................................C4-9 to 10
wind ......................................................................................C6-16

Ventilation
air quality ...............................................A8-5 to 11; KS6-13 to 14
cooling load calculation..............................................A5-23 to 27
effectiveness ........................................................................A1-20
health issues .....................................A8-10 to 11; TM40-30 to 32
heat gain swings ..................................................................A5-19
heat losses ....................................................................B1-8 to 10
natural ...........................................................................A4-1 to 22
reference (thermal) dynamic model ....................................A5-97
techniques ......................................................................A4-3 to 4
thermal resistance of air spaces....................................A3-5 to 6

Ventilation and air conditioning controls .........F7-11 to 13

Ventilation and air conditioning design,
energy efficiency ......................................................F7-1 to 13

Ventilation and air conditioning systems
air cleaners and filtration........................................B2-118 to 123
air control units ..................................................................B2-132
air cooler batteries .............................................................B2-124
air heater batteries .................................................B2-123 to 124
air intake and discharge points ..............................B2-106 to 107
air terminal devices ................................................B2-132 to 133
assessment techniques ..........................................B2-140 to 141
chilled ceilings and beams .........................................B2-80 to 82
comfort cooling and air conditioning .........................B2-72 to 76
cooled surfaces (floors and slabs) ..............................B2-82 to 84
design process ..............................................................B2-1 to 12
dessicant cooling systems..........................................B2-84 to 86
dual duct systems.......................................................B2-86 to 89
ductwork .......................................................................B3-1 to 67
energy efficiency ....................................................................B2-1
equipment ...............................................................B2-106 to 133
evaporative cooling.....................................................B2-89 to 92
exhaust systems .....................................................B2-113 to 115
fan coil units................................................................B2-90 to 92
fans..........................................................................B2-129 to 132
ground cooling ............................................................B2-92 to 96
heat pumps .................................................................B2-96 to 97
heat recovery........................................................................B1-14
heat recovery devices.............................................B2-116 to 118
hot deck/cold deck systems.......................................B2-86 to 89
humidifiers ..............................................................B2-124 to 128

induction units ............................................................B2-98 to 99
mechanical ventilation................................................B2-65 to 69
mixed mode systems..................................................B2-69 to 72
mixing boxes ...........................................................B2-115 to 116
natural ventilation...............................AM10-1 to 64; B2-57 to 65
natural ventilation devices......................................B2-107 to 113
night cooling and thermal mass .................................B2-76 to 80
noise and vibration control...........................................B5-1 to 50
offices..........................................................................B2-12 to 18
performance requirements.............................................B2-3 to 5
psychrometric processes........................................B2-142 to 143
requirements of various building types......................B2-12 to 50
room air conditioners...........................................................B2-99
room air distribution strategies ..................................B2-50 to 57
sea/river/lake water cooling ..............................................B2-106
single duct systems ................................................B2-100 to 105
split systems ...........................................................B2-105 to 106
system selection .......................................................B2-50 to 106
ventilation strategy .......................................................B2-7 to 11
whole life cost ........................................................................B2-1

Ventilation fans
noise .................................................................................B5-38, 5
power requirements .................................................B3-7 to 8, 63
types and performance ..........................................B2-129 to 132

Ventilation, natural...............................................AM10-1 to 59
acoustic performance .......................................................AM10-7
background leakage........................................................AM10-29
components and system integration ....................AM10-20 to 36
computational fluid dynamics ...............................AM10-41 to 43
control system.......................................................AM10-32 to 35
design calculations ................................................AM10-36 to 59
design strategy ........................................................AM10-2 to 20
driving forces .........................................................AM10-10 to 15
installation and commissioning.............................AM10-35 to 36
internal obstructions .............................................AM10-27 to 28
natural ventilation strategies.................................AM10-15 to 20
opening types ........................................................AM10-22 to 27
summertime overheating ..........................................AM10-4 to 7
system integration.................................................AM10-20 to 36
window stays and automatic actuators ...............AM10-29 to 32

Ventilation strategy...............................................................L-8

Vibration .................................................................................L-51
effect on building structures ......................................A1-29 to 30
health issues .....................................A8-14 to 15; TM40-64 to 65
human response...................................................................A1-29
HVAC systems.............................................................B5-23 to 33
instrumentation...........................................................B5-46 to 47
lifts.............................................................................D12-11 to 12

Vibration isolators ...................................................B5-26 to 30

View factors, radiation............................C3-12 to 13, 18 to 20

Visibility in smoke, critical ...........................................TM19-3

Viscosity
air ....................................................................................C4-11, 63
petroleum fuel oils .............................................................C5-5, 6
water.................................................................................C4-9, 63

Visual environment .................................................A1-20 to 25
health issues .....................................A8-11 to 13; TM40-42 to 52
visual comfort ...........................................................KS6-24 to 28

Visually impaired, sports lighting ...............................LG4-11

Vortex tube cooling ..........................................................B4-41

VRV and VRF refrigerating systems,
commissioning .................................................................CR-31

W
Wall–solar azimuth angle ..............................J5-9, 10, 12 to 13

Wall ties, thermal bridging ....................................A3-12 to 13

Walls
basement ....................................................................A3-19 to 20
thermal properties......................................................A3-48 to 50
thermal transmittance ..................................A3-8 to 12, 19 to 20
timber frame ...............................................................A3-11 to 12

Warehouses, ventilation.........................................B2-30 to 32

Warm air systems ....................................................B1-22 to 23
controls.................................................................................B1-45
plant and equipment...................................................B1-43 to 45

Warm weather data ..................................................A2-6 to 11

Waste management systems .................................G4-1 to 14
capital and running costs.....................................................G4-14
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hazardous waste.........................................................G4-12 to 13
health, safety and environmental considerations......G4-13 to 14
solid waste disposal .....................................................G4-1 to 12

Waste gas volume ...........................................................C5-8, 9

Waste management ...............................L-5, 27 to 30, 51 to 52

Waste water
discharge...........................................................................L-14, 44
treatment and reuse......................................L-15 to 16, 47 to 49

Water ...............................................................................G6-1 to 2
contamination.............................................................G6-14 to 17
industrial uses of ........................................................G6-17 to 18
potable ............................................................................G6-2 to 7
potable, distribution of ...................................................G6-7 to 9
pressures ....................................................................G2-26 to 27
storage, cold water .......................................................G2-8 to 11
storage, hot water.......................................G2-11 to 14, 18 to 19
supply, system design.................................................G2-25 to 28

Water chillers ............................................................B4-46 to 49

Water companies and drainage authorities...G10-23 to 24

Water cooled slabs ................................................KS3-19 to 20

Water cooling equipment ......................................B4-49 to 51

Water demand
prediction.................................................................L-14, 44 to 45
rating of products ...................................................................L-53
reduction .................................................................L-14, 45 to 46

Water distribution
overseas countries .........................................................G2-1 to 2
principles.........................................................................G6-7 to 9
swimming pools............................................................G7-5 to 10

Water distribution systems ...................................CW-1 to 29
checks before filling ..............................................................CW-3
checks before pump start-up ...............................................CW-7
cleanliness .....................................................................CW-1 to 4 
commissioning ........................................................CW-1, 3, 5, 19
design.................................................................CW-2, 3, 17 to 20
electrical checks....................................................................CW-6
evaluation and witnessing.........................................CW-15 to 16
filling ....................................................................................CW-19
flow measurement ........................................................CW-14, 19
flow rate balancing ......................................................CW-8 to 15
flow regulation.....................................................CW-15, 20 to 23
flushing ..................................................................................CW-4
frost precautions ...................................................................CW-6
initial run................................................................................CW-7
installation .......................................................................CW-2, 20
precommissioning checks .............................................CW-3 to 7
setting to work.....................................................CW-2, 7 to 8, 20
specification ..........................................................................CW-2

Water distribution systems, commissioning.....CW-1 to 25
balancing and regulating water flow rates .................CW-9 to 16
commissioning project management ...................................CW-5
definitions ......................................................................CW-2 to 3
design for commissionability ................................................CW-4
design issues .............................................................CW-20 to 22
evaluation and witnessing.........................................CW-16 to 17
flow measurement and regulation............................CW-23 to 25
pre-commissioning ........................................................CW-5 to 8
safety issues ..................................................................CW-3 to 4
setting pumps to work ..................................................CW-8 to 9

Water expansion vessels, sizing of...............................B1.62

Water features and fountains ................................G8-1 to 11
design considerations.....................................................G8-2 to 3
feature components .......................................................G8-5 to 9
pipework.................................................................................G8-7
refurbishment.........................................................................G8-9
sample calculations ................................................G8-9 to 10, 11
types of installation ........................................................G8-1 to 2
water care, treatment and cleaning...............................G8-3 to 5

Water flow in pipes and pipework........C4-8 to 10, 65 to 68

Water-glycol mixtures, properties ................................C4-63

Water hammer .....................................................................C4-8

Water, kinematic viscosity ................................................C4-9

Water management ................L-5, 14 to 16, 44 to 49, 57 to 58

Water mist systems.................................................E8-27 to 29
pipework ...............................................................................E8-29

Water properties................................................................C4-63
data........................................................................C2-4 to 6; C4-9
velocity pressures.........................................................C4-9 to 10

Water quality, health issues .............................TM40-53 to 54

Water, reclaimed.......................................................KS1-1 to 17
distribution ................................................................KS1-14 to 15
grey water.............................................................................KS1-7
packaged systems ................................................................KS1-4
rainwater...............................................................................KS1-6
storage ........................................................................KS1-9 to 12
system capacity ............................................................KS1-6 to 7
system operation ......................................................KS1-15 to 17
system types .................................................................KS1-3 to 5
water collection....................................................................KS1-5
water treatment........................................................KS1-12 to 14

Water services and utilities ....................................G2-1 to 31
cold water storage..........................................................G2-8 to 9
energy efficiency.........................................................G2-14 to 15
frost protection, water services...........................................G2-29
hospital hot water storage and consumption............G2-18 to 19
hot and cold water services.........................................G2-4 to 14
hot water systems......................................................G2-11 to 14
Legionnaires’ disease...........................................................G2-14
maintenance procedures, water services..................G2-29 to 30
plant sizing guide, water services ..............................G2-20 to 25
plant sizing, water services ...................G2-15 to 18; G2-20 to 25
water pressures..........................................................G2-26 to 27
water supply system design.......................................G2-25 to 28

Water storage ...............G2-4; G6-2 to 3; G8-5; G9-3 to 4, 13, 14

Water supplies
corrosion .....................................................................G5-4 to 6, 8
fire service...................................................................E9-10 to 14
irrigation..........................................................................G9-3 to 5
swimming pool make-up water .....................................G7-5 to 6
system design.............................................................G2-25 to 28

Water surface, reflections from...................................LG4-39

Water surfaces (open), heat transfer .................C3-35 to 36

Water tanks, heat transfer ....................................C3-35 to 36

Water treatment ........................................................G6-1 to 18
chemical, swimming pools .........................................G7-10 to 14
contamination, water .................................................G6-14 to 17
potable water..................................................................G6-2 to 7
potable water, distribution of .........................................G6-7 to 9
water quality ...................................................................G6-1 to 2
water, contamination of .............................................G6-14 to 17
water, industrial uses of .............................................G6-17 to 18

Water treatment, inviting tenders for ....................TM13-43

Water velocities, pipework ...............................................C4-8

Water velocity pressure...............................................C4-9, 10

Water vapour...............................................................A7-1 to 16

Wayleaves and easements ...............................................K4-3

Weather and building services engineering........J3-1 to 22

Weather data ..............................................................A2-2 to 43

Weather data analysis toolkit ...................................J9-1 to 3

Weather data, overseas ..........................................J10-1 to 33

Weather, solar and illuminance data
algorithms, solar data ....................................................Ja4-1 to 9
air pollution ....................................................................J7-1 to 10
air pollution and meteorological data.....................................J7-6
air quality .......................................................................J7-8 to 10
Beaufort scale of wind speed......................................J6-19 to 20
climate change...............................................................J3-7 to 11
dates, times, symbols and other conventions ................J2-1 to 2
degree-days and degree-hours ...................................J4-21 to 28
design summer years ......................................................J8-4 to 6
hourly weather data ........................................................J8-1 to 2
illuminance and daylight availability............................J5-58 to 78
long-wave radiation exchanges...................................J5-46 to 53
meteorological data, sources of....................................J11-1 to 5
meteorology and climatology ..........................................J3-1 to 6
outside air quality ............................................................J7-3 to 5
overseas weather data ................................................J10-1 to 33
plume emission................................................................J7-6 to 8
statistics and data reduction.......................................J3-11 to 14
short-wave solar radiation, theoretical estimation.....J5-28 to 46
sol-air temperatures ....................................................J5-53 to 58
solar data tables ........................................................Ja6-1 to 156
solar radiation estimates and meteorological 
observations...................................................................J5-2 to 28
solar radiation, long-wave radiation and daylight.........J5-1 to 78
summary statistics for UK sites...................................J3-16 to 21
summer and winter design sequences...........................J8-7 to 9
synoptic data, mean (UK).............................................Ja5-1 to 40
UK cold weather data ....................................................J4-1 to 10

UK data for manual design ............................................J4-1 to 38
UK data for simulation .....................................................J8-1 to 9
UK warm weather data................................................J4-10 to 20
UK weather in the recent past ....................................J4-28 to 38
UK weather regions and zones ...................................J3-14 to 15
UK wind climate...............................................................J6-2 to 6
weather and building services engineering ..................J3-1 to 22
weather data analysis toolkit ..........................................J9-1 to 3
weather stations ..........................................................J3-15 to 16
weather years ..................................................................J8-3 to 4
wind data .......................................................................J6-1 to 20
wind, effect on buildings .................................................J6-1 to 2
wind energy (UK) .....................................................................J6-6
wind speed, direction and external 
temperature (UK) .........................................................J6-6 to 15

wind speed, influence of height and 
environment on..........................................................J6-16 to 19

Weather stations.......................................................J3-15 to 16

Weather years................................................................J8-3 to 4

Wet bulb temperature ..........................................C1-2, 7 to 67

Whirlpools, health issues............................................TM40-54

Whirlpool spas and whirlpool baths
Legionnaires’ disease.............................................TM13-26 to 28

Whole-life costs.............................................................L-9 to 10
refrigeration and heat rejection .............................................B4-8
ventilation and air conditioning .............................................B2-1

Wind data .................................................A2-59 to 68; J6-1 to 20
sources of ................................................................................J6-1

Wind-driven ventilation ..........................A4-4 to 5, 7 to 10, 11

Wind, effect on buildings............................................J6-1 to 2

Wind energy, availability (UK) ...........................................J6-6

Wind power ..........................................................TM38-14 to 15

Wind speed, direction and external 
temperature (UK) ......................................................J6-6 to 15

Wind speeds
Beaufort scale influence of height and 
environment...............................................................J6-16 to 19

data .............................................................................A2-37 to 43
height and environment .......................................A2-38, 42 to 43

Wind turbines ........................................................L-11, 42 to 43

Wind velocity ................................................................C6-14, 16

Window.............................................................................LG10-88
components.............................................LG10-13 to 14, 44 to 60
design process .........................................................LG10-6 to 15
frames ........................................................LG10-57 to 58, 71, 83
furniture and fittings ..............................................LG10-58 to 59
head height ..................................LG10-2, 6, 15, 16, 17 to 20, 40
installation ..............................................................LG10-43 to 44
opening area ..............................................................LG10-42, 43
patterns ...........................................................................LG10-40
position .............................................LG10-11 to 13, 38 to 41, 43
shape ..........................................................................LG10-38, 42
size .....................................LG10-11 to 13, 30 to 34, 38 to 41, 42

Window design, and daylighting .......................LG10-1 to 89

Window design, mixed mode ventilation ....AM13-58 to 60

Windows
airflow characteristics............................................................A4-6
and design process ...................................................LG10-6 to 11
cooling loads ........................................................................A5-22
double glazing ..................................................................C3-4, 36
lighting design ...........................................................LG7-42 to 45
natural ventilation ...................................................B2-107 to 110
role of .......................................................................LG10-1 to 15
thermal performance ...........................................................C3-36
thermal transmittance................................................A3-20 to 24
view factors ....................................................................C3-18, 20

Windows and rooflights
size, shape and position .........................................LG10-29 to 44

Wiring systems ...........................................................K8-1 to 24
busbar trunking systems ............................................K8-16 to 17
cable routes ................................................................K8-18 to 19
cable support systems .........................................................K8-15
circuit types.....................................................................K8-1 to 4
containment systems .................................................K8-13 to 15
earthing .......................................................................K8-20 to 21
electromagnetic compatibility..............................................K8-20
emergency and lift safety systems ......................................K8-18
installation...................................................................K8-10 to 12
joints............................................................................K8-11 to 12

prefabricated systems ................................................K8-17 to 18
power cables.................................................................K8-4 to 10
terminations..........................................................................K8-11
testing and inspection ................................................K8-21 to 22

Winter temperatures ..................................................A2-2 to 6

Wire gauges ........................................................................C6-16

Witnessing compliance, commissioning ............CM-9 to 10

Wobbe number.................................................................C5-7, 8

Wood burning boilers..........................................KS10-11 to 12

Wood chips and pellets, biomass heating ........KS10-4 to 5

Wood fuels.............................................................................C5-4

Wood fuels, emissions from..................................KS10-6 to 8

Workshops, lighting ........................................................LG7-58

Y
Y-value data ...............................................................A3-48 to 55

Z
Zero carbon development ...................................................L-9

Zero emissions strategy ...............................................L-6 to 7

Zonal airflow model..........................................................A4-19

Zone model,
smoke filling.......................................................................TM19-9

Zoning
heating systems ...................................................................B1-14
lifts .......................................................................D4-4 to 5, D9-12

Zoning, fire alarms .......................................................E6-3 to 4

Corrections to CIBSE
publications
The following corrigenda have been published
by CIBSE.

CIBSE Guides
Guide A

Amendments to 2006 edition:

Page 2-22: Figure 2.12: labels ‘West’ and ‘East’ should be
transposed.

Pages 2-29 to 2-35: Table 2.34: add footnote as follows: Sol-air
temperatures are based on solar radiation data and air temperature
data for the following combinations of sites. London area: Bracknell
(radiation) and Heathrow (air temperature); Manchester: Aughton
(radiation) and Ringway (air temperature); Edinburgh:
Mylnefield/Strathallan (radiation) and Turnhouse (air temperature).’

Page 2-48: Section 2.10.3: third sentence should read:
‘Six days…to use with Heathrow data.’

Page 2-48: Section 2.10.3: paragraph 2, lines 7/8 should read:
‘…adjustments to use with Heathrow data.’

Page 2-49: Table 2.67: this table has been amended;
a corrigendum slip is available from CIBSE.

Page 3-11: Table 3.12: column 4 heading: units should be W·m–1·K–1.

Page 3-17: Table 3.19: caption should read: ‘Edge insulation factor,
Ψfi , for vertical edge insulation’. Column 2 heading should read:
‘Depth of vertical edge (floor) insulation, Di / m’.

Pages 3-31, 3-32: Appendix 3.A6: a corrected version is available
from CIBSE.

Page 4-2: Notation: units for θ⎯ should be °C.

Page 4-16: Table 4.22: schematics (b) and (c): replace ‘za’ by ‘ha’.

Page 5-11: Equation 5.15: replace ‘Qt’ in numerator by ‘Φt’.

Page 5-11: Example 5.1(a): Step 3: replace ‘179.3’ in first bracket by
‘345.7’; replace ‘5.462 kW’ on right hand side by ‘8.789 kW’. Step 4:
replace ‘5.46’ in first bracket in numerator by ‘8.79’; replace 
‘20.28 °C’ in second line by ‘21.48 °C’. Step 5: replace ‘20.28’ by
‘21.48’; replace ‘17.72 °C’ by ‘16.52 °C’.

Page 5-12: Example 5.1(b): Step 2: replace ‘5.462 kW’ by ‘8.789 kW’.
Step 4: replace ‘5.462’ in first bracket by ‘8.79’; replace ‘17.64 °C’ by

Web links, catalogues and more at www.opus-bs.com



288 CIBSE Publications

‘17.23 °C’. Step 5: replace ‘17.64’ by ‘17.23’; replace ‘20.36 °C’ by
‘20.77 °C’.

Page 7-6: definition following equation 7.14 should read: ‘…and Rsi
is the internal surface resistance (m2·K·W–1).’

Guide B1

Page 6-2: Table 6.2: units for gross and net calorific values should
read ‘MJ· kg–1’, not ‘MJ· m–3’; corrigendum slip available from CIBSE

Page 6-4: Table 6.3: caption should read ‘Carbon emission factors
for UK in 2000–2005’, not ‘CO2 emission factors for UK in
2000–2005’; corrigendum slip available from CIBSE

Guide C

Page 3-21: left hand column, bottom line should read: ‘prepared
using equation 3.101…’

Page 3-25: equation 3.112: in denominator, kn should read ‘λn’ 

Page 4-25: Figure 4.9(a): diameter of horizontal inlet branch should
be smaller and branch should be labelled ‘37 mm’; diameter of
outlet branch should be larger and branch should be labelled 
‘50 mm’.

Page 4-58: Table 4.125: caption should read: ‘90° swept tees,
rectangular diverging flow: values of…’

Page 4-63: Table 4.A1.1: units for ν should read: / 106 m2.s-1

Page 4-64: Table 4.A1.12: units for θ should read: / K

Guide D

Amendments to 2005 edition:

Page iv: Acknowledgements: line 6 should read: ‘…P R Lorton
(Consultant)…’ 

Page 3-7: Equation 3.3 should read:

300 P
UPPHC = –––––––

UPPINT

Page 7-4: Caption to Figure 7.3 should read: ‘Sheave shaft load…’

Page 7-10: Left hand column: delete paragraph: ‘Caution should be
applied…design of the building.’

Page 12-13: Section 12.13.4: lines 3/4 should read: ‘…installation is
undertaken in the machinery spaces…’

Guide E

Page 2-4: Section 2.2.5: this section incorrectly states that the
Building Regulations do not apply to educational buildings. Whilst
exemption was the case in the past educational buildings are no
longer exempted from the Building Regulations.

Guide F

Page 5-10: Table 5.5: column 2, column heading should read
‘Density at 15°C / kg·m–3’; units for gross calorific value and net
calorific value should be megajoules per kilogram (MJ·kg–1 ), not
megajoules per cubic metre (MJ·m–3 ); corrigendum slip available
from CIBSE

Page 7-11: Table 7.7: Table caption should read ‘Air handling
benchmarks for conditioned offices’

Page 10-7: Section 10.2: British Standard referred to in the second
bullet point should read ‘BS 5422’, not ‘BS 5442’

Guide K

Amendments to 2005 edition:

Page 3-1: Equation 3.1 should read:

P = Uo Ι cos Φ

where P is the active power (W), Uo is the phase-to-neutral voltage
(V), Ι is the current (A), Φ is the angular displacement between the
voltage and current waveforms and is known as the power factor
angle; cos Φ is known as the power factor

Page 3-1: Equation 3.2 should read:

P = √3 U Ι cos Φ

where U is the line (i.e. phase-to-phase) voltage (V)

Page 3-1: Equations 3.3 and 3.4 should read:

S = Uo Ι x 10–3

S = √3 U Ι x 10–3

where S is the apparent power (kV·A)

Page 4-6: Equation 4.1 (incorrectly numbered 3.1) should read:

Sa = √3 U Ι l x 10–3

where Sa is the rated kV·A of the alternator (kV·A), U is the line 
(i.e. phase-to-phase) voltage (V), and Ι l is the rated full load line
current (A)

Page 5-1: Equation 5.1 should read:

PL = Ι 2 Rc

where PL is the power loss (W), Ι is the current carried in the cable
(A) and Rc is the resistance of the cable (Ω)

Page 5-10: Equation 5.4 should read:

KVAb Ζ l
Cable impedance (%) = ———–––– x 105

v2

where KVAb is the base kV·A value (kV·A), Ζ is the impedance per
unit length of the cable (Ω·m–1 ), l is the length of the cable (m) and 
v is the line (i.e. phase-to-phase) voltage (V)

Page 5-10: Equation 5.7 should read:

MVAb x 103

Ι sc = ––––––––––––
√3 v

Page 5-10: Example; fault level calculations; last equation in the
example should read:

14.01 x 103

Ι sc = ––———–—– = 20.22 kA
√3 x 400

Page 5-11: Equation 5.8 should be labelled 5.9

Page 6-1: equation 6.1 should read:

S = Uo Ι x 10–3

where S is the full load power (kV·A), Uo is the rated secondary
(phase-to-neutral) voltage (V) and Ι is the rated output current (A)

Page 6-2: the following replaces equations 6.2 to 6.6 and the
accompanying text:

For three-phase transformers, this is expressed as:

S = √3 U Ι x 10–3 (6.2)

The values for voltage and current in star- and delta-connected
three-phase windings are as follows:

For star connection:
U

Phase-to-neutral voltage = Uo = –––– (6.3)
√3

For delta connection:

Phase voltage = line voltage = U = √3 Uo (6.4)

The output current of the transformer in both cases is equal to:

S x 103

Ι = –––––––– (6.5)
3 Uo

or:
S x 103

Ι = –––––––– (6.6)
√3 U

Page 6-5: Equation 6.7 (incorrectly numbered 6.3) should read:

3-phase trans. rating (kV·A) x 100
Fault level (kA) = ––––––––––––––––––––––––––––

√3 Uo x impedance (%)

where Uo is the secondary line (phase-to-phase) voltage (V)

Page 8-3: Caption to Figure 8.3 should read: ‘Figure 8.3 Basic radial
final circuit…’

Page 10-3: Figures 10.3(a) and 10.3(b): Uo should be replaced by Uoc

Page 10-3: Caption to Figure 10.3 should read: ‘Figure 10.3
Definition of earth loop impedance(9); (a) TN system, (b) TT system
(Uoc is the no-load open circuit phase-to-earthed-neutral voltage
measured at the terminals of the transformer)

Page 10-7: equation 10.4 should read:

Ut = (Uoc Zp) / Zel

where Ut is the touch voltage (V), Uoc is the no-load open circuit
supply phase-to-earthed-neutral voltage (V), Zp is the return path
impedance (Ω) and Zel is the earth fault loop impedance (Ω)

Page 10-9: Equation 10.5 should read:

Ι f = Uoc / Zel

where Ι f is the earth fault current (A), Uoc is the no-load open circuit

supply phase-to-earthed-neutral voltage (V) and Zel is the earth loop
impedance (Ω)

Page 10-10: Figures 10.11 and 10.12: Uo should be replaced by Uoc

Page 10-10: Equation 10.13 should read:

Σ (Zp + Zpo)
Ut = Uoc ––––––––––––––

Zel

where Uoc is the no-load open circuit phase-to-earthed-neutral
voltage (V) 

Page 10-12: Figure 10.14(b): this figure has been amended;
a corrigendum slip is available from CIBSE

TM39: Building energy metering

Page 15: section 9.2: the paragraph: ‘Where sub-metering
…approved by OFGEM.’ should be deleted.

AM10: Natural ventilation in non-domestic
buildings

Page 2: section 1.2.3, paragraph 3: ‘Because implicit…’ should
read: ‘Because explicit…’.

Page 40: section heading 4.1.2.3 should read ‘4.2.1.3’; section
heading 4.1.2.4 should read: ‘4.2.1.4’.

Page 47: right hand column, third line from bottom: ‘1.851’ should
read: ‘1.185’.

Page 49: right hand column, tenth line from top: ‘1.851’ should
read: ‘–0.4.05’.

Lighting Guide 6
Please amend the definition of ‘maintenance factor’ to read:

Maintenance factor
The ratio of the maintenance illuminance to the initial illuminance.
Maintenance factor is also known as light loss factor.


