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- Absorption heat pumps

index

index

A-weighted noise measurement  5-3,5-6,5-20
t021,5-38,5-41,5-42,5-45
—seealso dBA levels
Absorption coefficients  5-9,3-12,5-47 t0 48
] 1-35
Absorption machines for heating and cooling in ’
future energy systéms . 4-32,4-34,4-48
Absorption refrigeration  4-32 to 35,4-47
capacity controls = 4-53 '
cooling towers 4-12,4-35
energy efficiency 4-4,4-12,4-33,4-35
Enhanced Capital Allowances 4-15
heat dissipation ratio  4-35,4-36
heat recovery 4-7,4-33
noise control  4-12
steam turbine with. 4-48
Acceleration 5-23,5-25,5-26,5-46
Accelerometers  5-46 1o 47
Acgess ’
chimneys and flues
cooled surfaces  2-83
evaporative condensers 4-11
fan coil units. 2-92 --
induction units  2-99
refrigeration and heat rejection systems
4-5,4-9,4-11,4-12,4-16,4-18
sports facilities ventilation .2-46
— seealso Ductwork access; Escape
routes; Maintenance; Openings;
Space requirements
Acid smut emissions 1-48,1-52
— see also Corrosion

1-47

ACOPs (Approved Codes of Practice) 1-56;

2-128; 3-42; 4-10,4-11,4-43, 4-50
Acoustical eriteria — see Noise criteria
Acoustics

terminology -5-35t0 38

— see also Noise and noise control; Sound .

intensity; Sound power; Thermo- -
acoustic refrigeration

" Action Energy 4-4

Action Energy GIL 65 4-17

" Action Energy GPG 178  4-31

Action Energy GPG 256 ~ 4-34
Action Energy GPGs  4-1

- Actionlevels 5-7

Active silencers 5-13,5-20
Actuators  1-37 1o 38; 2-64,2-91, 2- 112
Adiabatic humidifiers - 2-125
Adiabatically enhanced dry coolers
Admittance procedure 1-25; 2-140
Adsorption refrigeration  4-32,4-38
Advisory Committee on Dangerous Pathogens
2-39
Aerodynamic noise — see Regenerated noise -
Aesthetics' 2-78 to 79; 3-5, 3-8; 4-3,4-18
Affordable warmth targets 1-3
Agricultural buildings 2-48
Airblast coolers 2-82,2-83 -
Alrbricks ~ 2-45,2-11010 111
Air change rates — see Ventilation rates
Air cleaners — see Filters and filtration
Air conditioning 2-10,2-72t0 76
air control units 2-132
broadcasting studios  2-22
computer rooms - 2-27
dampers 2-74,2-75,2-10054-7,4- 19
dealingrooms 2-49-
domestic buildings
ductwork sizing 3-6
energy efficiency 2-1,2-4,2-73;4-4,4- 7
4-15t016
2-75;4-7

449

2-30

fans

" Airentrainment

food processing facilities 2-24 -

free cooling 2-27,2-73'to 74, 2-75;4-19

heatingand 1-44 w045

high-rise buildings 2-33

hotels 2-35,2-36

inspection 4-9,4-14,4-17

noise control 2-22;3-21;4-12

performance 2-51,2-76

pollutant control 2-14

refngeratlon and 4-5,4-14,4-19, 4 28,

4-32,4-40

retail buildings 2-43

secondary coolants 4-36

sports centres: 2-45

temperature control 4-19

variable air volume systems
- ventilation efficiency  2-51

zones and zoning  2-36,2-74,2-751076,.

2-86,2-100t0 101,2-132; 3-6
— see also Air handling units (AHUS);

1-44

Close control air conditioning; Dual

duct systems; Ductwork; Glycol air

conditioning systems; Hot deck/cold

deck systems; Humidity control;
Local air conditioning; Mechanical
cooling; Room air conditioners;
Single zone air conditioning; Split
systems; Temperature control;
Ventilation and air condmomng
~ control

Air control units 2-132 -

Air cooled condensers 2-27,2-43;3-21;4-21,
4-42 t0 43,4-44, 4-49

Air cooler batteries 2-124

Air curtains  1-23;2-32,2-114

Air cycle refrigeration -4-39 to 40.

Air diffusion — see Air distribution; Diffusers

Air distribution  2-9,2-19,2-50 to 57, 2-70,
2-90
—-see also Air velocities; Coanda effect;

. Diffusers; Ductwork ]ets, Warm air’

systems
2-52
— see also Coanda effect
Ajr extraction — see Extract ventilation
Air filtration — see Filters and filtration
Air handling luminaires 2-53,2-56, 2-87,
2-103, 2-133; 3-39;4-5

Air handling units
dampers - 3-34
ductwork sizing * 3-1, 3- 55 3- 57 3-60,
. 3-63
face velocities 2-67

fan coil l_mits 2-9010 91
health care premises 2-33t0 34

hot deck/cold deck systems 2-86
industrial buildings 2-38
mechanical ventilation 2-66, 2-67
ozome concentrations 3-32
_partially centralised air/water services
2-73
pressure drops  2-129; 3-1,3-63
retail buildings 2-43

selection . 3-63
vibration control 5-28
warm air systems  1-44
— see also Ducted direct expansion units;
Splitsystems; Zoned air handling
units ‘
Air heater batteries
Airinfiltration
air bricks and trickle ventilators
- air quality parameter 2-50
domestic buildings 1-10; 2-28
heatrecovery 1-14;2-116

1-44; 2-123t0 124; 3-38

" 2110

A1r inlets

.

chimneys and flues

‘cleanrooms

heating system design- 1-9t0° 10, 1- 13

1-14- .
highrise buildings 2-33
industrial buildings  1-10; 2-31,2-32 -
louvres 2-111 -
office buildings 1-10
retail buildings 2-43
swimming pools 1-10 -
toilets 1-10

ventilation strategy selection  2-5, 2-6, 2-7
windows- 2-63,2-107, 2-108

—see also Air leakage, Airtightness
2-10610107,2-112 ;

air filtration and  2-123

air quality parameter 2-50

air velocities 3-10; 5-9

airport terminals  2-47

carparks 2-46 ; .
s and 1-48,1-50,1-51;
2-61;3-32

2-25

comfort 2-108,2-110

cooling towers = 2-107; 3-32; 4-50

" ductwork. 3-23,3-31,3-32,3-62

extract ventilation - 2-107; 3-32
filters and filtration 2-123
ground air cooling. 2-93
high-rise buildings 2-30

" inspection 3-45

kitchens. 2-24;3-32
mechanical supply and natural extract

~ ventilation 2-66
multi-purpose sports facilities - 2-44
noise and noise control  5-1,5-4,5-6,5-7,

5-13,5-20,5-42

passive stack ventilation 3-36
pest control measures 2-106; 3-31
pollution 2-14,2-106 1o 107;3-31,3-32
pressure drops  3-30, 3-62

pressurisation systems 3-23

silencers * 4-12

single sided ventilation 2-59

toilets 2-46 '

warm air heaters . 1-44

— see also Cowls; Fan inlets; Openings
Alir leakage - -

builders’ shafts and work ducts  3-22,

3-36
domestic buildings: 2-28,2-29

_tees

ductwork . 2-67; 3-4,3-5,3-6t0 7, 3-9, 3 17
t019,3-63 to 64 )

ductwork sizing ER 26,329 10 30 s ;

fans 3-17,3-30 !

high pressure ductwork 3-4,3-6t07, ) ‘
3-17,3-18,3-19,3-40

indexruns 3-64

jointing and sealing 3-17, 3-18,3-30

. 19W pressure ductwork 3-4,3-6,3-17,

3-18,3-19,3-63
mechanical ventilation 2-67
medium pressure ductwork 3-4, 3-6,°
3-17,3-18,3-19
mixing boxes 2-88 -
natural ventilation openings
noise and noise control 3-17
openings 2-111°
plant 3-17,3-19
pressures 3-17,3- 26 3-53, 3 63, 3-64
3-64 ' -
testing  3-61t07, 3-18 to 19, 3-38, 3-39; 4-5 ’
thermal wheels 2-1171t0118
ventilation design 2-5
ventilation heatrecovery 1-14
ventilationratesand  2-28

2111



Heating; veht_ilati.hg, air conditioning and refrigeration

industrial buildings 2- 32,2-36,2-37

-2
— seealso Air infiltration; A1rt1ghtness, supply; Openings; Ventilation exhaust ventilation 2-113
"Pressure drops capacity; Ventilation rates " highrise buildings 2-33
Airleakageindex 1-9to 1052-26 Air temperatures — see Temperatures
Airleakage limits - 3-4,3-6t07,3-17,3-33 Air-16-air heat pumps ~ 1-16, 1-34; 4-24, 4-25 models 2-141
Air leakage margins . A1r -t0- -air heat recovery — see Venmlatmn heat nightcooling 2-78

3-18,3-63
Airlocks 2-26 : N
Airmovement 2-51to 52,2-140to 141
air quality parameter 2-50
animal husbandry facilities 2-48
broadcasting studios 2-22
“comfort 1-5;2-5,2-56
dealingrooms 2-49
displacement ventilation 2-56
education buildings 2-42
heating 1-30 -
horticultural facilities - 2-50
swimmingpools. 2-45
variable air volume systems

Airflow; Draughts; Temperature
.- differences
" Airoutlets 2-106t0107
air velocities 3-10;5-9
cooling towers  2-107; 4-50
kitchens 2-24

noise and noise control 5-6,3-7,5-13,
5-20,5-42
pest control measures 2-10653- 31

. pollution .2-106to 107; 3-31,3-32

pressurisation systems - 3-23

silencers 4-12

wind direction sensors 2-112

—see also Chimneys-and flues; Cowls;
"Extract ventilation; Grilles; Louvres;
Roof ventilators; ‘Short-c1rcu1t1ng 5

Stack heights; Terminals

Air permeability — see Air infiltration -~
~ Air pollution — see Pollution '
~ Air power
fans 2-129

— see'also Fan power
"Air quality 1-46;2-12to 16
cooling 2-89,2-93
displacement ventilation 2-56
ductwork - 3-43 1044
natural ventilation 2-62,2- 63, 2- 110
2-111
-occupant satisfaction  2- 51
parameters 2-50
pollution  2-50, 2- 1181t0119;3-43 10 44
standards 2-107
whole-house mechanical ventilation
2-30°
— see also Air inlets; Filters and filtration;
Pollution; Ventilation rates
Air quality sensors = 2-47, 2-113; 3-35
'— see also Carbon dioxide sensors .
Air quality strategy for England, Scotland,
" Wales and Northérn Ireland  2-123
Air speeds — see Air velocities
Airsprings 5-29 '
Airsupply
“cleanrooms 2-25 -
computer rooms 2-27
ductwork pressure drops  3-62
- heating system design  1-5,1-7
" hotels 2-36
jets  2-53 )
pressure drops  3-62
push-pull hoods .2-115.
—see also Air inlets; Balanced supply and
. extract ventilation; Ceiling-based air
supply; Combined supply/extract
fans; Floor-based air supply; |
Mechanical extract and natural

.2-102,2-103
—see also Air distribution; Air velocities;

_recovery
Air velocities
air inlets and outlets 3-10;5-9
- air quality parameter 2-50
assembly halls and auditoria” 3-10
bends 3-11,3-12 °
‘blow-through’ plant - 2-75
broadcasting studios 2-22
circular ducting  3-10;5-9
cleanrooms 2-25
commercial buildings 3-10
cooling 2-52,2-53,2-89, 2- 93
‘dampers '3-40
diffusers 5-9
domestic buildings 3- 10

duct fittings  2-133;3-4,3-1010 12,3 31, .

3-55,3-56;5-9
ductwork 2-66to 67; 3-4, 35, 3-9, 3-10 t6
12;5-2,5-5106,5-7t08,5-9
" ductwork mainteénance 3-42
ductwork sizing 2-66; 3-26 to 30, 3-31,
3-551057;5-8
exhaust ventilation 2-371t038,2-11310
114,2-115 ‘
" grilles . 3-10;5-9 -
- health'care premises  2-34
heating = 1-5; 2-52
high pressure ductwork’ 2- 67; 3-4, 3 10 -
horticultural facilities  2-50 :
iridustrial buildings = 2-32-
jets  2-51t052 '
kitchens 2-24 .
laboratory discharge 2-39°
libraries - 3-10 -
louvres 3-31,3-55,3-56
- low pressure ductwork ~ 2-66; 3-4, 3-10,
3.28
maximum velocities 3-10;3-27, 3-28; 5-9
mechanical ventilation 2-30,2-66t067 _
"medium pressure ductwork - 2-67; 3- 4
3-10
multi-purpose sports facilities 2-44
occupant satisfaction. 2-51
 occupied zone 2-32
office buildings 3-10
openings 3-10,3-31;5-9
rectangilarducting  3-10; 5-9
residential buildings 3-10
retail buildings  3-10
terminals 2-133;3-10 .
variable air volume systems ~ 2-102
whole-house ventilation 2-30
— seealso Air movement; Airflow;
Airflow measurement; Constriction’
velocity; Efflux velocities; Face
velocities; Fan velocity pressure; .
Velocity method
Airventing, steam systems  1-21,1-41, 1-42
Airwashers 2-125,2-143;3-21
—see also Capillary washers
Airborne contaminants — see Air quality;
Pollution '
Airflow
cleanrooms 2-25
cross ventilation “2-60
displacement ventilation 2-56,2-81
duct connections 3-31
ductwork  2-33,2-67;3-10 10 13,3-65
w67 . .
ductwork sizing 3-6,3-27,3-30 -

noise and noise control 5- 1103,5-4,5. S,
5-9,5. 34,5-44

openings 2-109,2- -110;3-39

refrigeration and heat rejection 4-12

trickle ventilators  2-111

variable air volume systems 2. 105;5-5

—see also Air velocities; Fans; Pressure
drops

" Airflow generated noise — see Regenerated

noise
Azrﬂow measurement 3-20,3-38 10 39, 3-4]
— see also Test holes

-Ajrflow patterns  2-25,2-51, 2- 52 2-53,2-81,

2-132;3-31
Airflow rates
air handling luminaires 2-56
assessment of requirements  2-140
cross ventilation 2-60
ductwork sizing 3-6
education buildings 2-43
evaporative cooling 2-89; 4-36
exhaust ventilation 2-113t0114
filters 2-119
industrial buildings
kitchens 2-23
modelling 2-141
- natural ventilation * 2-62, 2-65
single sided ventilation 2-39
' swimming pools 2-45
temperature differencesand  2-53
" whole-house ventilation 2-30
— see also Air velocities; Ventilation rates

2-36,2-37

. Airflow regulation  2-32; 3-34 10 35

—-see also Dampers
A1rport terminals 1-6;2:47
Airtightness

‘Building Regulations 4-15,4-16
computer rooms 2-26
domestic buildings 2-28
ductwork  2-67; 3-17,3-18,3-34
education buildings 2-42
ground air cooling 2-93
heatlosses 1-14
heat recovery . 2-116
" “heating system design  1-3
heavyweight buildings 2-80
insulationand 3-36
mechanical ventilation 2-66
natural ventilation 2-62
thermal insulation  3-36
ventilation and air conditioning design
2-2,2-7t0 8
. whole-house mechanical ventilation
2-30 ’
~ —seealso Air leakage
AIVC Technical Note 23 2-140
All-air systems )
comfort cooling and air conditioning
2-72,2-73,2-74
- fan coil units  2-91
health care buildings 2-34
heatrecoveryand 2-68,2-1 16
hotels 2-36 -
swimming pools 2-4
—see als;g gonstant volume systems; Dual
duct systems; Single duct systemss
Variable air volume (VAV) Systes
Alternative technologies, refrigeration 4-37
‘1041

Aluminium ducting —see Mertal ducting
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Index

Ambient air free cooliﬁg 4-19

Ammonla refrigeration 4-27,4-28 to 29, 4-34

to 35
condensers - 4-43 ;
global warming potential 4-14,4-31
health and safety 4-11,4-14,4-28 to 29,
4-35 ' '
maintenance 4-18
refrigerant detection- 4-30, 4-35
waste disposal = 4-14,4-29 °
Amplifiers 5-47
Analogue sensors * 1-37
Ancillary devices
heating 1-13
— see also Dampers; Fans; Pumps;
Sensors; Valves
Ancillary halls, sports centres  2-44, 2-45
Anemometers 2-64,2-112;3-39
Animal husbandry facilities 2-48
ANSI Standard §12.2  5-50
Anti-vibration mounts ~ 5-6,3-29 1033
— see also Vibration isolators -
Appearance — see Aesthetics
Approved Codes of Practice  1-36; 2- 128 3-42;
4-10,4-11, 4-43,4-50
Aquifers — see Ground water cooling
Army barracks: 2-26°
Artgalleries 1-10; 2-13,2-40t0 41
Ash extraction and disposal  1-58
. ASHRAE acoustical criteria” 5-21,5-22
ASHRAE Bin Method - 2-76
ASHRAE Handbook: HVAC Applications
2-46,2-47; 5-15,5-44
ASHRAE Standard 62 2-16
Aspectratios  1-47; 2-67; 3-3, 3-4, 3-6,3-9;
5-11
Assembly halls and auditoria 2 15;,2-18t0 19;
3-10; 5-19 .
Asymmetric thermal radiation — see Radiant
temperature asymimetry
Atmospheric burners 1-32
Atmospheric dust spot efficiency - 2-119, 2- 120
Atria  2-191021,2-58,2-61
buoyancy driven ventilation °2-8,2-19
020 .
educational buildings - 2-42
fire protection  2-20, 2-64
mixed mode ventlation 2-70
natural ventilation  2-9, 2 16, 2-19, 2-20,
© 2461
smoke extraction and control 2-16, 2-20,
2-61
Attenuation — see Noise and noise control
Attenuators — see Silencers )
Auditoria — see Assernbly halls and auditoria
Automatic ventilators  2-30, 2-64, 2-110
Average absorption coefficient 5-47 to 48
Average atmospheric dust spot efficiency
2-119 . .
Averageroom spaces 5-16 »
‘Average synthetic dust weight arrestance
2-119 ‘ o
Averaging element capillary sensors 3-38
Axial flow fans  2-129,2-130,2:131
duct connections  3-33
efficiency 3-7
guidevanes 3-8
testholes 3-41 .
variable air volume systems 3-40

Back-draught shutters  2-29, 2-32

Back-end corrosion . 1-52

Background noise  2-63; 5-1
assessment 5-46
broadcasting studios  2-22

. Baseline Guides

Batteries

Bends

. Bifurcated fans

" Boilers

callcentres 2-49 ) N
" chilled ceilings 2-82

office buildings 5-1,5-3,5-18

specialist areas. 2-35

—seealso Privacy
Balanced draught systems = 1-50
Balanced flues 1-50t051;2-28 .
Balanced noise criterjon (NCB)  5-21,5-49,5-50
Balanced pressure steam traps  1-40
Balanced supply and extract ventilation 2-9,

2-6510 66

Balancing

dual duct systems . 2-87 .
‘ductwork 2- 33; 3-5, 3-26, 3-28, 3. 38,
3-40,3-45
fannoiseand 5-5 .
heating systems  1-11,1-15t0 16
Balancing dampers 3-40
Barracks 2-26
. 2-24,2-38
Basements 3-22 '
Bathrooms
air infiltration allowances  1-10
air supply rates  1-9 ) ]
communal residential buildings 2-26
domestic buildings 2-29,2-30
extract ventilation 2-36
health care premises 2-35
hotels 2-35,2-36 '
passive stack ventilation 3-35
temperatures 1-6
underfloor heating = 1-17
1-44;2-123 10 124; 3-38
Batteryrooms 2-41 -

" Bearers, ductwork - 3-24,3-25 .

Bearings 5-22,5-27,5:29
—seealso Vibration isolators
3-11tw012 ’ i
air cooler batteries 2-124
chimneys and flues' 1-47
definitions - 3-3
" ductwork maintenance 3- 43,3-44
ductwork sizing  3- 57, 3.59, 3-61
energy efficiency 3-7
noise and noise control 2-67;3-4,3-12,
3-31;5-10t011,3-12
passive stack ventilation: 2-28; 3-35
pressure drops  2-67; 3-11, 3- 12 3-13,
3-59,3-60,3-61
turning vanes 3-8,3-111to 12
2-132
Bio-fuels 1-33t054,1-55 -~
Biological agents  2-39to 40;3-45
— see also Microbiological contamination
Bird screens — see Pest control measures

-Blackness test - 2-120

Blinds — see Shading
‘Blow-through’ air handling plant

2-22,2-34,
2-75 :

. Boiler Directive 1-3

Boiler rooms  2:41
chimneys and flues 1-47, 1-48,1-49t0 51
corrosion 1-52 :
" efficiency 1-3,1-13,1-15,1-16, 1-40
health and safety *"1-22,1-40
heat exchangers 1-31,1-32 .
hydronic systems 1-14,1-15,1-16,1-18,
1-19,1-30,1-31 to0 33
inspection 4-17
noise 5-6 :
steam systerns 1-20,1-22, 1-39 10 40
— see also Gas-fired boilers; Multiple
boilers; Oil-fired boilers; Sequencmg
controls

f

Boreholes

. BS§ 3463

2-95,2-96.
Branched flue systems  1-51
Branches 3-12 ‘
airflow measurement 3-39
dampers 3-23,3-34.
documentation 3-40
ductwork sizing . 3-5, 3-6, 3-12, 3-26, 3-28,
3-30,3-57t058 .
effectof closing  3-6510 67
noise and noise control ~ 5-11
pressure drops  3-12,3-57
spacerequirements 3-5,3-6
testholes  3-20,3-41
Brayton cycle - 4-39
BRE Digest 398: Continuous mechanical
ventilation in dwellings . 2-30
BRE Digest 399: Natural ventilation in non-
domestic buildings 2 39
BRE Digest 454: Thermal mass n oﬁ‘ice buildings
1-7 -
BRE Envm_)nmental Building 2-94,2-95

. BREIP 1/94: Minimising refrigerant emissions

Srom air conditioning systems in buildings
‘ 4-31 o
BRE IP 6/2000: Modelling the performance of
thermal mass. 2-78 :

BREIP 18/00: Ammonia refrigerants in buildihgs:

minimising the hazards 4-29

BRE Report BR 262: Thermal insulation:
avoiding risks  2-18-

BRE Report BR 293: Radon in the workplace

) 2-16 - : -

BRE Report BR 345: Environmental design guide
for naturally ventilated and daylit offices
2-140

BRE Report BR 368: Design methodolog“tes for

" smoke and heat exhaust ventilation

withinatria  2-44,2-635

BRE Report BR 375: Natural ventilation in atria -
for environment and smoke control
2-16

‘Break-innoise 5-7,5-14

Break-outnoise 5-3,5-4,5-32,5-43,5-44
-ceilings® 5-14,5-43,5-44
ductwork 3-40; 5-4,5-9, 5-14, 5-44
noise prediction  5-22,5-44 .
plantrooms 5-7,5-22
roof-top units  5-5,5-6
variable air volume systems  5-5

' lBRE-EAM (Building Research Establishment

Environmental Assessment Method)
1-3,1-11;2-4;4-4

Brick chimneys 1-51

Bricks — see Air bricks

Brickwork ducts  3-36

Biines 4-35t0 36

British GasIM/11  1-47

British Refrigerating Association 4-15

Broadcasting studios  2-13,2-21t0 22

" BS476 *3-8,3-20,3-21, 3-22,3-23,3-54
~ BS759: Part1

1-22,1-40
BS779 1-31

B§799-5 1-57

BS806 1-22°

BS 848; Part1 2-129
BS8Ss 1-31 b
BS1113 1-22,1-39

. BS1387 - 1-56

BS 1780: Part2 1-22

BS2790 1-22,1-31,1-39,1-40
BS2869 1-53 :
1-22,1-40

BS3797 1-58

BS3928 2-119,2-120
BS4076 1-51 '



~-Heating, ventilating, air conditioning and refrigera’tivOn .

2- 12
Building Regulations 2000: Par: k2 2-12

-. Building Regulations 2000: Part] - 23,1- 47,

Building Regulations 2000: Part I, 1. 3,1-11;

-4

BS4434 . 2-41 BSRIA'AG‘ 16/2002: Variable-flow water systems: Building Regulations 2000: Part F1

BS 4485: Part2 4-51 i design, installation and commissioning

BS4814 1-19. guidance 1-16

BS 4856 1-26;2-129 BSRIA Commissioning Guides 1-11;4-16 1-51,1-57; 2-16, 2-41

BS5250 2-18 BSRIA'GN 11/97: Oversized air handling  2-73

BS 54107 1-57;2-16,2-41 BSRIA RR 16/96: Free cooling systems: design and 2-1,2-681069; 5-1
BS5422 3-14 - application guide. . 2-74; 4-22,4-23

BS5440 1-49,1-51;2-16,2-28,2-41
BS5449 1-15,1-19
BS 5588 2-44,2-65; 3-8, 3-20, 3-23
BS5720. 3-45 :
BS5854 1-47
BS5864 1-45;2-28
BS5918 1-35
BS5925 2-14
BS5970 3-14
BS5990 1-45
BS5991 1-435
‘BS6230. 1-23,1-44
BS6375: Partl 2-107
BS6399-2 2-112
BS6472 5-25
BS6540: Part1  2-119
BS 6644 1-47
BS 6759 1-22,1-40
. BS6785 1-35
BS6798 2-16,2-41
BS6891 1-36
BS 6896 1-45,1-46
BS7074 1-19
BS7258 2-39
BS8313 3-5,3-51
BSEN 378 ‘ ]
ammonia refrigeration 4-28
ducted direct expansion tinits  4-45
‘hydrocarbon refrigerants - 4-30
pollution 4-12
refrigerant charges  4-28, 4-29, 4-45
refrigerant leakage procedure . 2-44
safety 4-10,4-11,4-27
variablerefrigerant flow units  4-45
BSEN378-1 4-8,4-19,4-53 '
BSEN378-4 4-11,4-18
BSEN 442-2 - 1-26,1-27
BSENG676. 1-32
BSEN779 2-119,2-120
BSEN 1057 -1-36
BSEN 1264 1-17,1-30,1-31
BSEN1319 1-45
BSEN1822 2-120
BSEN7730 1-1
BSEN12207 2-107
BSEN12354-4 - 5-22
"BSEN 13829 1-10
BSEN 22063 3-38 .
BSENISO 1461 3-38
BSENISO6946 1-8 .
BSENISO 10077 1-8 .
BSENISO 10211 1-8
BSENISO 13370 1-8
BSENISO 14644-1 2- 24
BSISO156861-1 1-11 .
BSRIA AG 2/89: The commissioning of water
systems in buildings  1-16;4-17
BSRIA AG 2/97: Air curtains — commercial
applications  1-23
BSRIA AG 3/89.3: Commissioning air systems
© 3-8,3-20,3-38,3-41
BSRIA AG 3/96: Radiant heating . 1-23 -
BSRIA AG 10/94: Humidification in buildings
2126
‘BSRIA AG 11/98: Project management handbook
for building services  4-1
BSRIA AG 14/99: Variable speed pumping in
heating and cooling circuits  1-37

~ BSRIA Technical Appralsal 1/93: Heat rejection.

systems: some methods and their
operating costs  4-49

BSRIA TM 1/90: Air conditioning condenser
cooling systems  4-49

BSRIA TN 10/92: Spatial allowances for building
services distribution systems  3-5, 3- 51

BSRIA TN 11/86: Selection of air-to-air heat
‘recovery systems  2-117

‘BSRIA TN 11/95: Control of natural ventilation -

2-65
BSRIA TN 14/96: Night cooling control strategies
. 2-79

.BSR:IA TN 16/95: Pre-cooling in mechanically

cooled buildings  2-79
BSRIA TN 18/92: Ventilation system hygiene — a
© - review. 3-45 :

- Buildability 1-11

Builders’ shafts and work ducts 2-19; 3-22,
3-36.
Building envelope 1-7,1-10; 2- 62
— see also Structural heat losses
Bu11d1ng fabric
condensation 2-17to 18,2-33
heatlosses = 1-8,1-23,1-24
heating' 1-1,1-3
" . mixed mode ventilation 2-691t0 70
natural ventilation " 2-8109,2-62
refrigeration 4-4t05 )
ventilation strategy and  2-2,2-5
—seealso Night cooling
Building form and orientation
ductwork 3-6
heating 1-3
refrigeration  4-5,4-18
ventilation and air conditioning  2-5, 2 6,
2-171018,2-62
—see also Structural heat losses; Thermal
insulation
Building management systems  1-45, 1'—46;
2-63,2-91,2-97; 4-33
Building performance — see Performance

Building Regulations 2000 1-3,1-121t013;

2-46;3-22; 4-9,4-15,4-16
Building Regulations 2000: Approved

DocumentB  2-13,2-65; 3-8,3-20,

3-22
Building Regulations 2000: Approved
DocumentF = 2-12,2-28,2-43,2-110
Building Regulations 2000: Approved
‘Document] 1-47,1-49,1-56,1-57;
2-13,2-16,2-28
Building Regulations 2000: Approved
Document L
ductwork  3-1,3-3,3-6,3-7, 3-9, 3-26,
' 3-30,3-63
heating 1-11
ventilation and air conditioning 2-13,
2-18,2-68,2-76
Building Regulations 2000: Approved
Document L1 1-8
Bulld.mg Regulations 2000: Approved
- DocumentL2 4-15t017
air permeability  1-9,1-10
heating 1-8,1-11
refrigeration  4-4,4-5,4-7,4-8,4-9,4-11,
4-14,4-16 10 17
Building Regulatlons 2000: PartE  5- 17

" Building Regulanons 2000: Part L1 1- 11,113 '

Building Regulations 2000: Part 1.2 1-11,1-13

" Building Regulations (Northern Ireland)

1-11,1-47
Building Research Establishment
Environmental Assessment Method
(BREEAM) 1-3,1-11; 2-4;4-4
Building Standards (Scotland) Regulations -
1-11,1-47; 2-1,2-18,2-46;3-7; 5.1
Bulk LPG storage at fixed installations  1-56
Buoyancy driven ventilation 2- 8,2-1910 20,
2-58t0 59
—see also Displacement veﬁtilation;'
Mixing ventilation; Stack effects;
. Stack venrilation
Burners 1-321t033
Bus terminals  2-46to 47

Cabinet heaters 1-43 to 44,1-49
Caged springs  5-30 .
Call centres 2-13,2-481t049 :
Canopy extract systems  2-23,2-29, 2-30,2-113
“t0ll4
Capacity controls  4-511053
Capillary sensors  3-38
Capillary tubes 4-44,4-46
Capillary washers 2-127,2-142
— see also Air washers
Car parks * 2-13,2-46; 3-22
Carbon dioxide 1-23;2-15;4-27,4-36
- —see also Carbon emissions; Carbon
performance rating
Carbon dioxide enrichment  2-50
Carbon dioxide sensors  2-63, 2-68
car parks 2-46
education buildings 2-43
historic materials storage 2-40
mechanical ventilation 2-40, 2-43,2-44
.mixed mode ventilation 2-71
natural ventilation 2-113
retail buildings 2-44
— see also Air quality sensors

Carbon emissions

absorption chillers  4-33

heatpumps 1-35

heating 1-3,1-4,1-17,1-54,1-55

icestorage 4-37

refrigeration and heat rejection  4-4, 4-13
tol4

" steam humidification 2-73

ventilation and air conditioning  2-1 ,

—see also Carbon performance rating;
Climate change; Energy efficiency

~ Carbon emissions calculation method 4-16

Carbon intensity  1-3

" Carbon monoxide — see Combustion

appliances and products; Exhaust
gases

Carbon performance rating  1-3,1-11; 3-7;
4-15,4-16

Care homes 2-26

" Carnotcycle 4-32

Casing, definition 2-129

Casing break-ournoise 5-5,5-6; 5-14,
5-44

Castiron sectional boilers  1-31, 1-.4.9 _

Catering — see Food processing facilities

Cavityblinds 2-62

5-42,

) Cavity ventilation 2-18



index

I-5

CDM Regulations — see Construction (Design’
and Management) Regulations 1994
Ceiling-based air supply  2-66 '
_Ceiling diffusers 2-54, 2-55; 3-39
Ceiling-mounted systems, dealing rooms - 2-49
Ceiling-mounted terminal units 3-5 1,3-52.
Ceilings
airjets 2-33,2-54 ‘
airflow measurement 3-39
ductwork  3-4,3-5,3-10; 5-14
fan coil units + 2-91, 2-92; 5-6
grilles 2-57
mixed mode ventilation - 2-70
nightcooling 2-78,2-79 .
noise 5-6,5-14,5-15 10 16, 5-17, 5-43,.
5-44 : '
plenums  2-53, 2-56, 2-103
spacerequirements 3-5
vibration control 5-33
— see also Chilled beams and ceilings;
Cooled surfaces; False ceilings and
floors
Centralised all-air systems — see All -air
systems
Centralised ventilation and air conditloning
systems . 2-30, 2-33, 2-43,2-72
— see also Partially centralised air/water
systems B
Centre of gravity 5-291030
Centrifugal compressors 4-46,4-47,4-52
Centrifugal fans 2-129,2-130 -
cooling towers  4-50
duct connections 3-31,3-32 -
efficiency 3-7
testholes 3-20,3-41
variable air volume systems  3-40
— see also Fan coil units .
CFD (computational fluid dynamics) 2-141.
Chain grate stokers 1-33,1-50
Changing rooms 2-44,2-45
Characteristic dimension  5-39
Charging, refrigerants  4-7,4-28,4-29,4-31,
4-44,4-45,4-47
Chilled beams and ceilings 2-80t082
broadcasting studios. 2-22
call centres and dealing rooms  2-49
desiccant coolingand  2-85;4-37
displacement ventilation 2-56, 2-80, 2- 81
ground water cooling 2-81; 4-20
mixed mode ventilation 2-71,2-80
refrigeration and heat rejection design
4-5,4-19 .
‘temperatures  2-80 to 82; 4-5,4-19,4-20
. —see also Cooled surfaces -
Chilled water systems 2-27;4-7,4-19,4-21
10 22,4-32,4-33
— see also Condensers; Evaporators .
Chillers 4-461t049
coefficient of system Qerformance 4-31
1032 '
commissioning  4-17
electronic expansion valves 4-44
energy efficiency 4-44 }
energy meters 4-17.
heat dissipation ratio 4-35,4-36
ice storage systems 4-37
maintenance 4-18
noise contrél 4-12;5-3t04,5-6,5-38
refrigerant charging  4-29
refrigerant leakage 4-35,4-46
start-up time 4-7to8
— see also Absorption refrigeration;
. Multiple chillers; Refrigerant .
migration chillers; Shell and tube

evaporators; Thermosyphon chillers;
Vapour compression chillers

Chimney linings 1-51 .
Chimneys and flues

1-3,1-461052,1-67 to 73
airinlets 1-48,1-50,1-51;2-61;3-32
ductwork 1-50;3-32
extractfans 2-61
kitchens 2-24
laboratories 2-39
‘noisesource 5-6
roof ventilators 2-61
thermal insulation ~ 1-51 to 52; 2- 61
ventilation 2-58,2-61

/ ‘warm air systems 1-43
— see also Balanced flues; Combusj:ion
appliances and products; Solar
chimneys
Chlorofluorocarbon refrigerants  4-4,4-8,4-12
to 14, 4-26, 4-31

CHP (combined heat and power) systems
1-17,1-33 to 34, 1-53; 2-35; 4-7,4-33 ~
to 34

CIBSE AM10: Natural z)entzlazzon n non—domestzc
buildings 1-5; 2<57, 2-59,2-62, 2-65,
2-140

CIBSE AM11: Building energy and environmenial

modelling 1-25;2-140

CIBSE AM12: Small-scale combined heat and

power for buildings  1-17,1-34

- CIBSE AM13: Mixed mode ventilation 2-70
"CIBSE Building Energy Code 1: Energy

demands and targers for heated and
ventilated buildings  1-11

CIBSE Building Energy Code 2: Air conditioned
buildings 1-11;2-76

CIBSE Building Energy Codes  1-3 °

CIBSE Commissioning Code A: Air distribution
systems  3-8,3-38

CIBSE Commissioning Code C: Automatic
controls  2-65

CIBSE Commissioning Code R: Refrigeration '

systems 4-17,4-27
CIBSE Commissioning Code W: Water
' distribution systems  1-16
CIBSE Commissioning Codes 1-11;4-16
CIBSE GN1: CFGs, HCFCs and halons  4-1,4-10,
4-12,4-27 '
CIBSE Guide A: Environmental design
air quality 2-13,2-14,2-16,2-107
comfort 2-3,2-16,2-62,2-74
diversity factors 1-10
heatbalance 1-5 N
heatloss calculations 1-8
humidity control  2-17,2-74,2-124 .
noise and vibration control 5- 23, 5- 25
5-43,5-49
occupantsatisfaction 1-5
plantsizing 1-10,1-25
radiant temperature asymmetry 1-5 -
refrigeration  4-5,4-19
_surface heat transfer 2-83
temperatures - 1-5,1-6 to 7, 1-30; 2-16,
2-62,2-140 ‘
thermal bridging 1-8
thermal capacity 1-11
thermal response factor 1-7,1-25 ~
U-values 1-8
ventilation and air conditioning 1-9 H
2-18,2-30,2-51, 2-62, 2-65, 2-140
wind and stack effects  2-59, 2-65
CIBSE Guide B14: Refrigeration and heat
rejection  4-1 '
CIBSE Guide C: Reference data
‘duct friction factors  1-73
ductwork clearances 3-31

ductwork pressure losses  3-1, 3-26, 3-30,
) 3-55,3-56,3-57,3-58,3-59°
ductwork sizing 3-26, 3-30, 3-31, 3-56,
. 3-58,3-59 .
ductwork tapers  3-13
ductwork tees  3-12.
flexible ducting roughness  3-34
fuel properties 1-53,1-34
.- gas pressure losses 1-56 .
heat emissions 1-30
heat transfer equations” 2-78,2-106
heating pressure losses 1-15, 1-36, 1-64,
1-65,1-66
noise and noise control  5-39
" steam tables 1-20
ventilation and air conditioning 2- 106
CIBSE Guide D: Transportation systems in
buildings ~ 2-41 '
CIBSE Guide E: Fire enginee{ring 2-16,2-65,
2-68; 3-20 .
CIBSE Guide F: Energy efficiency in buildings'
heating 1-4,1-11
refrigeration  4-1,4-4,4-14,4-17,4-19,
4:32 i
ventilation and air conditioning  2-5,
2-50, 2-64,2-72,2-74,2-129 B
CIBSE Guideé G: Public health engineering  4-30
CIBSE Guide H: Building control systems
ductwork  3-35
heating 1-19,1-37,1-38,1-45,1-52
refrigeration 4-1,4-17,4-51,4-53
ventilation and air conditioning  2-74,
2-91,2-102,2-124

' ._ CIBSE LG10: Daylighting and window design

4-5
CIBSE RR2: Awr-to-air heat recovery  2-117
CIBSE TM13: Minimising the risk of

Legionnatres’ disease  2-89;4-11,4-43,

4-50

CIBSE TM18: Ice storage  4-37

CIBSE TM21: Minimising pollution at air intakes
1-46; 2-14, 2-63, 2-107; 3-31,3-32

CIBSE TM22: Energy assessment and reporting
methodology 1-11;2-4;4-4

CIBSE TM23: Testing buildings for air leakage

1-9t0 10; 2-26, 2-62; 4-5

‘ CIBSE TM24: Environmental factors affecting

office worker performance 1-5

CIBSE TM26: Hygienic maintenance of office

ventilation ductwork 2-121, 2-123;
S 344 .

CIBSE TM31: Building log books 4-9,4-17
CIBSE TM32: Guidance on the use of the carbon

" emissions calculation method - 4-16
Circular ducting ' 3-4

air velocities  3-10;5-9

costs 3-9

dampers 3-35,3-40

exhaust ventilation 2-115

galvanising = 3-38

noise control = 2-67; 5-9,5-10

passive'stack ventilation 3-35

pressure drops  3-13,3-29

sizing 3-28,3-50, 3-57,3-58

-space requirements 3-51

supports 3-24 '

tapers 3-58

testholes 3-41

transport 3-25
Cisterns -1-14,1-19
Clean Air Act 1993  1-46,1-47,1-67
Cleanliness
" coils 2-67;3-9,3-44

cooling towers 4-11 .

.duct fittings- 3-43



ductwork 2-34,2-67 t0 68,2-93,2-111;
3-8109,3-19 10 20, 3-41 t0 45

ductwork commissioning 3-39, 3-44

ductwork costs  3-26

ductwork support - 3-23

evaporative condensers 4-11

. extract ventilation ~ 3-45

fan coil units " 2-92

filters 3-8,3-42,3-44,3-45

flexible ducting. 3-34

food processing facilities  2-23,2-24;
3-20,3-44

ground air cooling  2-93

health and safety  3-10

health care premises 2-34

humidity control = 3-45

jointing and sealing 3-9 .

" kitchen ductwork 3-42,3-45

mechanical ventilation 2-14, 2-54, 2-66,
2-67 to 68;3-42

natural ventilation 2-14,2-111

pipework 2-93;4-46 - -

plantrooms 3-42

refrigeration and heat re]ectlon 4-11,
"4-46 -

'sensors  3-38,3-43,3-45 "

shell and tube direct expansion

_evaporators  4-42

silencers 3-45
terminals  2-34 -
waste disposal 3-45
windows 2-109
—see also Cleanrooms; Filters and
- filtration; Maintenance; Pollution

Cleanrooms 2-241025,2-5310 54, 2- 120 o 121 )
Cleararearatio 5-39

Clearances — see Access; Space requirements
Climate change 1-4, 1-55; 4-4, 4-7, 4-8,4-12
to 14,4-31
— see also Carbon emissions;
Environmental issues
Climate Change Levy = 2-1;4-4,4-141t0 15
Close control air conditioning. 2-10, 2-41,
2-74,2-80;4-4 )
Closed circuit cooling towers 4~ 49 1050
Closed loop ground water cooling  2-94, 2 95 '
Coach terminals - 2-46 to 47
Coal 1-52;1-54,1-55,1-57
Coandaeffect 2-51,2-53,2-54,2-56,2-132
Coatings — see Protective coverings;- Surface
~ finishes :
Code of practice for minimisation of refrigerant
" emissions from refrigerating systems -
4-31
Coefficient of performance (Cop) "4-311to32

absorption refrigeration  4-32,4-34,4-35 -

direct expansion systems 4-45
heatpumps 1-16, 1-34, 1-35; 2-97
_heatrejectionand 4-49 )
ice storage refrigeration  4-37
magnetic refrigeration  4-40
- refrigerant leakage 4-30
screw compressors  4:47 ’
solid adsorption refrigeration  4-38
steam jet refrigeration 4-38
stirling cycle refrigeration  4-39
thermionic refrigeration :4-40
thermoacoustic refrigeration  4-40
thermoelectric cooling  4-38
 vortex tube cooling  4-41
. —seealso Absorption coefficients; Energy
efficiency; Seasonal coefficient of
performance
Coefﬁaent of system performance (Cosp) 4-22
10 23,4-31 to 32,4-40,4-49

Heating, ventilating, air conditioning and refrigeration

-Coils —see ‘Bléw-through’ air handling plattt;

Cooling coils; Fan coil units; Heating
coils; Induction units
Coking stokers 1-33

- Cold air admission, chimneys and flues  1-48,

1-73 .
Cold floors —see Floor temperatures’
Combination boilers 1-16,1-18

Combined heat and power (CHP) systems . 1-17,

1-33 fo0 34, 1-53; 2-35; 4-7,4-33 10 34

‘Combined openings 2-112 -

Combined primary storage units -1-18
Combined supply/extract fans  2-75
Combustlon appliances and products
air quality 2-16
boilers 1-31t033
domestic buildings 2-28,2-29
food processing facilities . 2-23
noise source -5-6
warm air systems  1-23,1-44
'~ see also Chimneys and flues; Gas-fired
“boilers; Gas-fired radiant heaters;
Oil-fired boilers; Pulse combustion;
Solid.fuel boilers .
Comfort
- airinletlocation 2-108,2-110
air movement 1-5;2-5,2-56
. airquality 2-31
air velocities = 2-51 -
chilled beams and ceilings = 2-81,2-82
cooled surfaces 2-83 .
displacement ventilation 2-56
-education buildings 2-42
‘heating 1-1,1-5,1-12
humidity control  1-5;2-17,2-73, 2- 74
- to75
‘mixed mode ventilation 2-11
natural ventilation 2-62 10 63,2-108
stack ventilation 2-60to 61
temperatutes 1-5;2-51
ventilation and air conditioning 2-10,
2-11,2-161017,2-51,2-53 -
vibration control 5-23,5-25t026
window distances 1-5
— see also Acceleration; Air movement,
Air quality; Draughts; Dry resultant
temperatures; Health and safety;
Indoor climate; Noise and noise
control; Occupant control;
Temperatures; Vibration
Comfort cooling — see Air conditioning;
Mechanical cooling
Commercial buildings 1-14,1-18,1-22, 1-50;
. 3-10; 4-45 ‘
— see also Office buildings; Retail
buildings; Warehouses

" Commissioning

definition 4-16
ductwork 3-8, 3-18, 3-30, 3- 38t041 3-44
heating systems  1-11
‘poise measurement 5-44
: refrigeration and heat rejection . 4-8 to 9
4-16t017-
varizble air volume systems -3-39
ventilation 2-65;3-36
Commissioning Specialists Association  1-11;
4-16,4-17 ‘
Communal residential buildings ~ 2-13, 2-26;
3-36 ]
— see also Student-accommodation
Community heating 1-161t017,1-33 10 34

- Complementary mixed mode ventilation

- 2-10,2-69,2-70
Compressors  4-12,4-24,4-25,4-43, 4-46 to 47,
' 4 51 to 53

Enhanced Capital‘Allowances 4-15

expansion devices 4-44

noise and noise control  3-21;4-17, 4. 47,
4-52;5-6,5-38

§ Computatlonal fluid dynamics (crD) 2-141

Computer rooms - 1-6; 2-26 t0 27

Concert halls — see Assembly halls and
’ auditoria

Concrete chimneys 1-52 .

- Concrete ducting’ 3-36

Condensate leakage, dealing rooms  2-49

Condensate pumps 1-21
"‘Condensate removal

air cooler batteries 2-124
‘blow-through’ plant 2-75
fan coil units  2-91t0 92
heatrecovery 2-116
inspection  3-45
steam systems  1-21 t0 22, 1-40 to 41
whole-house ventilation 2-30 '
—see also Drainage
Condensation -
. building fabric 2-17t018,2-33
chilled beams and ceilings  2-80, 2-81
t0 82
cooled surfaces 2-83 .
domestic buildings 2-28, 2-30
ductwork 3-14 10 16, 3-24, 3-34, 3-35,
3-44
. facadeventilation 2-62
" heating systems  1-5,1-12, 1-21,1-23
passive stack ventilation 3-35
‘stack effects  2-33
textileducts  3-34
‘thermal insulation 2-18
whole-house ventilation  2-30
— see also Humidity control; Moisture
control
Condensers  4-12,4-22,4-42 to 44, 4-49; 5-6
— see also Air cooled condensers;
Evaporative condensers; Heat
dissipation ratio; Parallel condensers

-Condensing boilers 1-13,1-15,1-16,1-31 t0 32
"Conference centres — see Assembly halls and

auditoria

_Connectlons — see Ductwork connections;

Flexible connectors; Jo1nt1ng and
sealing

Conservation, 1ndoor env1ronment for 2-40
04l

Constant flow regulators  1-39

Constant pressure drop method ~ 3-27 to 28,
3-30

* Coustant volume systems 2-72,2-100t0 102

broadcasting studios . 2-22
dual duct heating and air conditioning
2-86,2-87,2-88
free cooling 4-22
health care premises  2-34
hotels 2-36 '
laboratories 2-39
retail buildings 2-43,2-44
Constriction velocity 5-40
Construction (Design and Management)
Regulations 1994
ductwork 3-9
heating 1-3,1-11
refrigeration and heat rejection 4-9,4-
©4-11,4-17,4-18
Containment levels, laboratories  2-39t0 40
Contamination — see Pollution
Contingency mixed mode ventilation 2-10;
2-69,2-70 )
Continuous mechapical extract ventilation
2-30

10,



Index

1-7.

‘Contraction —see Tapers

Control of Pollution (Qil Storage) (England)
‘ Regulations 2001  1-57 -
Control of Substances Hazardous to Health
Regulatlons 2-14,2-23; 4-10,4-11
Controlled waste — see Waste disposal
Convective heat transfer  2-78,2-114 -
Convective heating )

- chilled beams and ceilings '2-81°
heat emissions . 1-28, 1-30
hydronicsystems 1-14,1-17,1-26
induction units  2-99
system selection 1-12

. temperature differences  1-5
— see also Warm air systems

Cooker hoods  2-23,2-29,2-30
— see also Canopy extract systems
Cooled surfaces 2-821084
— see also Chilled beams and ceilings.
Coolers — see Air blast coolers; Air cooler
batteries; Dry air coolers

) Coolmg

air quality 2-89,2-93
air velocities 2-52,2-53,2-89,2-93
assessment of requ1rements 2-140
atria  2-201t021 a
broadcasting studios  2-22
computer rooms - 2-27
dealingrooms 2-49
" displacement ventilation 2- 56 2-66;
_ 4-19,4-20
- energy recovery 2-43,2-44
food processing facilities 2-24,2-36
heat exchangers * 4-21,4-22,4-23,4-32,
442 : :
heatgains 2-74;4-4
heatpumps 1-16,1-35;2-94; 4-24,4-25
heatrecovery -4-7,4-22,4-39
‘mechanical vennlauon 2-9,2-10,2-76,
2-79

museums, libraries and art galleries ~ 2-41 -

psychrometric process 2-143
regeneration  2-85, 2-86, 2-93; 4-37, 4- 39
retail buildings 2-43, 2-44-
single duct systems  2-100
split air conditioning 2-105
strategies  2-10;4-1,4-5,4-7,4-18, 449
system types 4-20
temperature differences 2-53;4-21
- textile ducting * 3-34 :
uninterruptible power supplies - 4-7
ventilation and air conditioning control
2-731075
ventjlation rates 2-5 o
ventilation strategies 2-10; 2-22, 2-140;
- 4-5t06 :
zones and-zoning = 2-75 to 76; 3-6
‘—see also Air conditioning; Chilled
beams and ceilings; Chilled water
i systems; Desiccant cooling; Environ-

mental cooling; Evaporative cooling; .

Free cooling; Ground air cooling;
Heat rejection; Heating/cooling
conflicts; Mechanical cooling; Night
cooling; Optical cooling; Passive
cooling; Peltie‘r.cooling; Simul- -
taneous heating and cooling; Spot
cooling; Thermoelectric cooling;
Underfloor cooling; Vortex tube
cooling; Water cooling
Cooling coils 2-124 - :

chilled water systems 4-21,4-27 .

ductwork  3-9,3-20, 3-30, 3-41, 3-43, 3-44

pressure drops  3-30 ’

psychrometric process  2-124,2-125,
©2-143 ‘
Coohng loads
displacement ventilation 2-36
lightingand  4-5
refrigeration and heat re]ecnon 4-4, 4 3
to 6,4-9,4-19,4-52
thermal capacityand 1~ 10

ventilation strategy selection  2-22,2-140 ..

Coolmg towers 4-491051
absorption chillers 4- 12,4—35
- access  4-11 o :
airinletsand outlets  2-107; 3-32; 4-50
chilled beams and ceilings 2-81- -
cléanliness 4-11 ' -
cooled surfaces 2-82
corrosion  4-21,4-50
fans 4-30;5-6
- filters  4-21,4-50
free cooling  2-74;4-19, 4 211022, 4-23
inspection 4-11
Legionella bacteria  2-106; 4-10, 4-11
‘ 4-50 e
maintenance 4-9,4-11,4-18,4-21
_ noiseand noise control 3-21;4-12,4- 50
- 5-6,5-38
notification  4-10
parallel condensers  4-48
vibration control 5-32t0 33 )
water treatment .4-9, 4-14,4-18, 4-22,
i 4-50
‘Coolth” 4-36,4-37
— see also Thermal storage

- Copper ducting — see Metal ducting

Copper pipes 126 t0 27, 1-29,1-56

. Corrosién

absorption chlllers 4-34,4-35
“boilers 1-52
. cooled surfaces 2-83
- cooling towers  4-21,4-50
“ductwork - 3-14,3-25,3-36
evaporative cooling  2-90; 4-43
. ground water cooling 2-94
heat exchangers - 4-21
heatrecovery devices 2-116
heating systems 1-19,1-21,1-47,1-48,.
1-52
refrigeration and heat rejection  4-7,4-14
sea/river/lake water cooling 2-106
secondary coolants  4-36 _
swimming pool ventilation. 2-45
" COSHH Regulations 2 14 2-23;4-10,4-11
Costs and costing
cleanliness 3-26
cooling towers  4-50
desiccant cooling 2-86;4-37
dual duct systems -2:-86
electronic expansion valves 4-44
energy efficiency 4-8
fan coil units  2-90
filters 2-123
fuels 1-3,1-55
gas cycle refrigeration  4-40 )
ground water cooling 2-94;2-96
heatrecovery - 1-14;2-117
heating design  1- 3,1-111t012,1- 13
humidity control ,2-53
" jointing and sealing 3-9
laboratory ventilation 2-39
load shifting 4-37
maintenance 1-11;3-26
mechanical ventﬂatlon 2-10, 2-37,2-66
. mixed mode ventilation  2- 11, 2-69 10 70
natural ventilation 2-9
refrigerant leakage 4-30 -

refrigeration and heat rejection 4-5, 4 7,
4-8,4-26,4-39, 4-40
" sports facilities 2-46
. temperature differences and  2-53
thermal insulation 1-3
ventilation and air conditioning = 2-1
ventilation heat recovery 1-14 -
water treatment  4-7,4-50
— see also Ductwork costs; Electncn'y
costs; Energy efficiency; Life cycle
costs and costing -
Courtrooms 1-10;2-13,2-49
Cowls )
air inlets and outlets  2-30, 2-106, 2-107,
2-112; 3-3110 32, 3-33 .
ﬂues 1-43
.'moise control 4-12 - :
CPR (carbon performance ratmg) 1-3,1-11;
3-7;4-15,4-16
Critieal spaces  3-9
Cross-flow, dual ductsystems  2-87 .
Cross-flow fans - 2-129, 2-130, 2-131 to 132
Cross-talk 2-34;5-18t0 19
— see also Privacy
Cross ventilation  2:8,2-9, 2-19, 2-42, 2-43,
2-58,2-59 to 60
CSA TM/1: Standard specification for the
commissioning of mechanical engineering
services instaliations for buildings  4-17
Cut-on frequency  5-39 :

. Cylinder unloading, compressors” 4-52

" Daily noise exposute 57, 5-45 t0 46

Dampers 3-34 10 35, 3-37, 3-40 to 41, 3-43
air conditioning  2-74, 2- 75 2-100; 4-7,
4-19
air control units 2-132
“branches 3-23,3-34
chimneys and flues 1-48
closing effects - 3-65 to 67
condensers 4-43
dual ductsystems 2-88
ductaccess 3-19 1o 20, 3-23, 3-35, 3-51,
3-52 -
-ductwork costs. “3-23
ductwork sizing  3-26, 3-56, 3 57,3-62
energy efficiency 3-7
fan eoil units  2-91
fans  2-129
heatrecovery 2-118
hotdeck/cold deck systems  2-88
inspection 3-435
kitchen ductwork  3-22
laboratory ductwork  2-40
mechanical ventilation - 2-32, 2-68
mixing boxes 2-116
natural ventilation 2-111,2-112
noise and noise control  2-22; 3-21, 3-30,
3-40;5-5,5-8t0 9
pressure drops  2-111;3-13, 3-26, 3-30,
3-60 ’ R
regenerators 2-118
- swimming pool ventilation - 2-45
variable air volume systéms 2-102,2-103,
2-105
— see also Fire dampers; Mechanical
volume controllers; Motorised
dampers; Pressure control; Smoke
dampers
Damping, vibration control 5-24 -
Darkrooms 2-13,2-49
Daylighting — see Glazing; L1ghtmg,
Windows
dBAlevels 5-21,5-491t050
‘—seealso A-weighted noise measurement

5
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Dead room spaces 5-16 .
Dealingrooms 2-13,2-49;4-7 .
Decibels 5-351038

Deep plan buildings  2-8, 2-9, 2-59, 2-60, 2- 75,

2-102;3-6
Dehumidification — see Humidity control
Delivered energy = 1-4 .
- Densny differences — see Buoyancy driven
ventilation
- Desiccant cooling 2-84 to 86, 2- 89 2-90; 4~37
Design
ductwork 3-2,3-3t0 36,3-40to 41
heating 1-1to11,1-15t016 '
noise and noise control  5-21t022
refrigeration. 4-1to9
ventilation and air conditioning 2-1
to 12,2-50t0 51
— see also Energy benchmarks; Energy
efficiency; Noise criteria

Design of mixed storage heater/direct systems  1-18

Di-octyl-phthlate (DOP) tests 2120
Differential pressure control valves - 1-39
Diffusers 2-51,2-132
air velocities  5-9 _
airflow measurement 3-39
cleanrooms 2-23
computer rooims 2-27
dampers  3-35 -
displacement ventilation 2- 56,2-57
flexible ducting 3-34 .
layout and spacing 2-54
maintenance 3-43 .
noise and noise control  2-22; 3- 21 5-4,
. 5-5,5-9,5-40to 41 .
pressure drops  3-55,3-59, 3- 60 3-62
spacing 2-54
ventilation rates  2-53
warm air systems 1-44
— seealso Ceiling diffusers
Digest of UK Energy Statistics 1-54,1-55
" Dilution ventilation 2-13
— see also Fan dilution systems
Direct expansion, definition  4-44 1043
Direct expansion systems  2-27,2-43; 4-20,
4-29,4-42,4-43,4-44 t0 46
Direct fired heaters  1-44
Direct humidifiers 2-12410125,2-126
Direct night cooling  2-76, 2-78, 2-79
Directsound 5-15,5-16 to 17,5-18 t0 19, 5-47
048
Directives — see EC/EU Directives
" Directivity, noise sources 5-16to 17, 5-22;
5-48:
Discharge points — see Air outlets
Displacement
vibration control 5-23,35-25,5- 46
—see also Velocity -
Displacement ventilation - 2-9, 2-51, 2- 56 057
airflow  2-36, 2- 81,
assembly halls and auditoria  2- 19‘
atria 2-191t020
broadcasting studios  2-22
chilled beams and ceilings  2-56, 2-80,
2-81
cooling 2-56, 2-66;4-19, 4 20
energy efficiency 2-66
mechanical extract and natural supply
2-66
retail buildings 2-43
temperatures - 2-56,2-57; 4-19, 4- 20
— see also Stack ventilation
Distribution — see Air distribution; Heat
distribution; Pipes and pipework;
Water-based distribution
District heating 1-16to 17, 1-33 t0 34

Heating, ventilating, air conditioning and refrigeration

Disturbing frequency 5-23 to 24,5-25,5- 26
5-30,5-32,5-33 . -
Diversities, laboratory ventilation 2-39
Diversity factors  1-10
Documentation
ductwork 3-40, 3-44
education buildings 2-42
Legionella bacteria control measures  4-11
refrigeration and heat rejection  4-1,4-3,
4-8,4-9,4-10,4-15,4-17
—see also Noise data; Vibration data

‘ ‘Domesticbuildings 2-271030

air infiltration 1-10; 2-28
air velocities 3-10
extract fans 2-28, 2-29; 3-36
extract ventilation 2-28, 2-30; 3-36
fans 2-28,2-29; 3-36
heating 1-15,1-18,1-22
hot water services  1-3,1-14,1-16, 1- 18,
1-35
kitchens 2-29,2-30;3-36"
mechanical ventilation 2-28,2-29, 2 30
2-46 s
micro-CHP systems 1-34
. natural ventilation 2-28; 3-36
noise and noise control . 2-28,2-29; 5-21
passive stack ventilation 3-36
replacementair  2-28,2-29; 3:36
temperatures 1-6, 1-18;2-29
~ toilets: 2-30,2-46
- trickle ventilators 2-28,2-29;3-36
-ventilation heatrecovery 1-14
ventilation rates  1-9; 2-13, 2-28, 2-30
— see also Residential buildings

- Domestic heating design guzde 1-15
‘Doors

ductaccess  2- 68; 3-19 10 20, 3-36, 3 -43
exhaust terminals and:  2-56
industrial buildings 2-31,2-32
Double skin ducting  3-23,3-34
Drainage = 1-21;2-24,2-93 10 94, 2-99;4-11
'— see also Condensate removal
Draught 1-47,1-48,1-49 10 51,1-69,1-73 .
—-see also Forced draught systems
Draughtlobbies 2-42,2-43

Draught stablhsers 1-48,1-50
- Draughts o

airjets 2-53,2-54 _ o
. chilled beamsand ceilings  2-80, 2-81
dealing rooms 2-49
domestic buildings 2-29, 2-30
“fans 2-29
industrial buildings 2-38
. kitchens. 2-23,2-24
- mechanical ventilation - 2-9
multi-purpose sports facilities  2-44
natural ventilation 2-9,2-62,2-108,2-110
refrigerated display cases 2-44
retail buildings 2-43;2-44
roof ventilators - 2-111
solar chimneys 2-61
textile ducts  3-34
- through-the-wall units 4-45
whole-house mechanical ventilation
2-30
- —see also Air movement
Drawings — see Documentation
Drop
airmovement 2-52 _
- see also Pressure drops; Température -
drop calculation
Dryaircoolers 2-27;4-11,4-19,4- 21 4-22,
4-35,4-49

Dry resultant temperatures  1-1, 1-5, 1-6,1-7,

. 1-24;2-16

Dual'duct systems 1-44; 2-72, 2-75, 2-86 10 89
Ducted cross ventilation  2-60

Ducted direct expansion-units 4-43

Ducted gas services  2-41

Ductwork 3-1t067

airleakage 2-67;3-4,3-5,3-6107, 3- 9,
3-1710 19, 3-63 to 64
airflow  2-33,2-67;3-1010 13, 3-65 10 67
airtightness 2-67;3-17,3-18,3-34
aspectratios 2-67; 3-4,3-6,3-9
ceilings 3-4,3-5,3-10;5-14
chilled beams and ceilings  2-82
"chimneys and flues  1-50; 3-32
" cleanliness 2-34,2-67 10 68, 2-93, 2-111;
3-8t09,3-19t0 20, 3-41 t0 45
cleanrooms 2-25
evaporative cooling  2-89; 4-36
exhaust ventilation 2-115,2-118; 3-45
" extractfans’ 2-29;3-36 /
extract ventilation 2-23;3-22,3-32
fan coil units  2-90,2-92
filters and filtration  2-14, 2-67 t0.68; 3-8,
~3-20,3-51 . ..
. fire dampers  2-30; 3-19 10 20, 3-21 10 22,
' 3-23,3-34
fire protection  2-64, 2-65, 2-68; 3-8, 3 20
to 23, 3-34, 3-54
food processing facilities. 2-23,2-24
gas pipeworkin 2-41
ground air cooling  2-92,2-93 t0 94
health care premises 2-34
- heatrecovery 2-118
. high-rise buildings 2-30, 2-33
horticultural facilities  2-50
induction units  2-99
industrial buildings 2-31, 2-32, 2-36;
3-10,3-28,3-34
inspection 2-67;3-10, 3-19 to 20, 3-36,
3-45,3-31
kitchens '2-24;3-20,3-22,3-37,3-42,3-45
laboratories 2-39, 2-40
louvres 2-30;3-30
natural ventilation 2-64, 2-65,2-111
to 112; 3-22; 5-20
passive stack ventilation 2-28.10 29; 3-35
1036 ) o
plantrooms 2-41;3-6,3-42
regenerators 2-118
sound power 5-8,5-14,5-18,5-19,5-22,
5-40,5-44
stack effects on airflow  2-33
terminals 2-56;3-10,3-51,3-52
thermal insulation  2-28,2-67; 3-5,3-14
10 16, 3-23, 3-35, 3-37
variable air volume systems 3-7,3-28,
3-40;5-5 )
vibration control 3-10;5-9, 5-27,5-28
to 29, 5-33,5-34
warm air systems  1-22,1-43,1-44
whole-house ventilation 2-30
— see also Air velocities; Bends; Builders’
shafts and work ducts; Circular
ducting; Dual duct systems; Flexible
ducting; Mechanical ventilation;
Noise and noise control; Plenums;
Pressure drops; Regenerated noise;
se-ducts; Silencers; Single duct
systems; U-ducts
Ductwork access 3-191020
air leakage testing  3-18
builders’ work ducts  3-36
cleanliness 2-34,2-67,2:93,2-111; 3-8,
3-9,3-19 t0 20, 3-23, 3-43
dampers 3-19 to 20, 3-23,3-35,3-51, 3 52
doors 2-68; 3-19 t0 20, 3-36, 3-43
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fans - 3-20,3-43,3-51
filters 2-67 o 68; 3-8, 3-20, 3-51 .
fire dampers  3-19 10 20, 3-23,3-51, 3-52
ground air cooling 2-93 -
Health and safety  3-10, 3219, 3-20, 3-23,
- 3-42,3-43 ’
kitchen ductwork  3-20,3-22
openings 2-68; 3-19 to 20, 3-22, 3-36,
343 :
sizing -3-19,3-43
space requirements 3-5, 3-6,3-19, 3-51
spacing 3-22,3-43°
terminals  3-51,3-52
Ductwork attenuation — see Noise and noise
control
Ductwork attenuators — see Silencers
Ductwork connections = 3-31 to 34
access panels 3-19
flexible ducting 3-8, 3-19, 3-30, 3-321034
_instruments -3-20
motorised dampers 3-41
non-standard sections - 3-5
openings 3-38
pressure drops  3-30
rectangular ducting __ 3-4
vibration control  5-28
- —sée also Jointing and sealing
Ductwork contract1on and expansmn —see
Tapers
Ductwork costs  3-3,3-9
air leakage 3-9,3-18,3-19
aspectratios 3-4
balanced supply and extract ventilation
2-65
cleanliness 3-26
dampers 3-23
duct fittings  3-5
“ductwork sizing  3-5, 3-27, 3-30, 3 55,
flexible ducting  3-34
maintenance 3-26
overseas ductwork 3-25
-pressures 3-18 :
Ductwork fire ratings  3-21, 3-22, 3-23, 3-24,
3-54
Ductwork fittings  3-13,3-37
airvelocities 2-133; 3-4,3-101t012,3-31,
3-55,3-56;5-9
cleaning 3-43
costs  3-5
noise and noise control  3-4,3-10t0 12,
3-13,3-21;5-2,5-44
number and standardisation - 3-5, 3-9,
3-30 i
pressure drops  3-10, 3-12, 3-13, 3-30, 3-60
sound power 5-8,5-44
,—see also Bends; Dampers; Silencers;
Turning vanes ’
Ductwork friction factors  1-72,1-73
Ductwork installation  3-44 ]
air leakage testing  3-18,3-19
brickwork ducts 3-36
circular ducting  3-4
cleanliness 3-42,3-43,3-44
ductwork support- 3-5,3-24
exposed ductwork 3-5,3-8
‘fibrous linings 5-14
flexible ducting 3-32t0 34
health and safety 3-10
‘installation effects’  3-3,3-7
insulation 3-5
overseas work 3-25t0 26
space requirements 3-5,3-6,3-23
supports  3-5,3-24 :
testholes 3-41
vapour barriers 3-14

— see also Ductwork access
Ductwork insulation — see Noise control;
Thermal insulation )
Ductwork integrity, definition 3-23
Ductwork layout  3-5,3-7, 3-22 t0 23, 3-26,
3-27,3-55,3-62
Ductwork length  2-29; 3-5,3-7, 3-17, 3-26,
3-33,3-34 ‘
Ductwork linings  2-34, 2-89; 3-10; 5-4, 5-9
" t010,5-13t0 14 ‘ '
—see also Lined ducts
Ductwork maintenance 3-9; 3-411t045
access 3-19to020
costs - '3-26
fibrous linings. 5-14
health and safety 3-10
kitchens 2-24;3-42
space requirements ~ 3-5
vapour barriers 3-17
Ductwork materials 3-10,3-3610 38
Ductwork ratings, fire protection  3-21, 3-22,
3-23,3-24,3-54

" Ductwork sizing  3-6,3-9,3-26 to 31, 3-48

t0 50, 3-55 to 67
air handling units (AHUs) 3-1, 3-55, 3 57
3-60, 3-63 .
airinlets ~ 3-62 .
" airvelocities 2-66; 3-26 to 30, 3-31,3-55
) t057;5-8
balancingand 3-26,3-28,3-40

branches 3-5,3-6,3-12,3-26,3-28,3-30,

3-57t0 58

dual duct systems  2-86

ductwork access © 3-19, 3-43

" ductwork costs  3-5,3-27, 3-30, 3-55

energy efficiency 3-7

fan coil units  2-90

fire dampers 3-59

heating systems 1-13; 3-6

high-rise buildings 2-33

industrial buildings 2-32°

natural ventilation 2-111

noise and noise conirol  3-26, 3-28, 3-31;
5-10,5-11

pressure drops  2-32; 3-26, 3-28, 3-30

pressurisation systems  3-22

—seealso Space requirements; Spacing

Ductwork stability, definition  3-23
Ductwork support  3-5,3-8,3-23 t0 24, 3-34,
3-43,3-54
— see also Isolation hangers

"Ductwork velocities — see Air velocities

Ductwork weight 3-8, 3-36to 37
Ductwork zoning - 3-6
Dust -2-36,2-54,2-118,2-119t0 121, 2-127;
3-44,3-45
— see also Cleanliness; Filtersand
filtration; Pollution; Respirable
particles

Dwellings — see Domestic bu11d1ngs

Ear protection 5-7

Earthquake resistance  5-22

EC Regulation 2037/2000 4-12,4-13

EC/EU Directives  1-3; 2-107; 3-42; 4-9, 4-10,
4-14,4-17 -

Economic appraisal — see Costs and costing:-

Economisers 1-40;4-47

Education buildings 1-6, 1-10; 2-42 to 43;
3-36

. Education (School Premises) Regulauons 1996

2-42

'EEBPP GIR 41: Variable flow conirol  2-68,

2-129

. EEBPPGPG71:S electing air conditioning systems .

— a guide for building clients and thetr
advisors  2-72

EEBPP GPG 234: Guide to community hetzting
‘andcEP’ 1-17,1-34 '

) EEBPP GPG 303: The designer’s guide to energy-

efficient buildings for industry  1-4
Effectivearea 2-111 -
Efficiency
absorption chillers 4-33
boilers 1-3,1-13,1-15,1-16, 1-40
condensers 4-43
fans 2-129,2-131,2-132; 3-7; 5:4
heatrecovery devices 2-116,2-118
refrigeration and heat rejection  4-7, 4-9,
4-16,4-40,4-53
solarpanels 1-35
warm air heaters 1-22,1-23
— see also Atmospheric dust spot
efficiency; Energy efficiency; Noise
conversion efficiency; Performance;
" Vibration isolation efficiency (VIE)
Efflux velocities 1-47,1-48,1-69, 1-71 to 73
Ejector refrigeration 4-38to0 39
Elastomer-in-shear mounts -5-27, 5-30
Elastomeric vibration isolators  5-24, 5-26,
©5-27,5-30

-Elbows — see Bends

Electrical plantrooms  2-41;5-6
Electricity 1-12,1-17,1-54t055; 2-22, 2- 46
— see also Static electricity
Electricity consumption 1-4,1-13;2-73
" —seealso Energy efficiency
Electricity costs  1-14; 2-66,2-73
Electricity generation  1-17,1-541t0 55
— see also Generators .
Electronic expansion valves  4-37,4-42,4-44°
Elemental calculation method 4-151t0 16
Eliminators 2-128; 3-30; 4-43, 4-50
Emissions — see Acid smut emissions; Air
quality; Carbon emissions; Heat
- emissions; TEWI (Total Equivalent
Warming Impact) :
Enclosed springs  5-28,5-30
Enclosures 2-37,2-107; 3-54; 4-12,4-28
Endreflectionloss 5-11,5-12,5-44
Energy benchmarking in the retail sector.  2-4
Energy berichmarks 1-11; 2-4, 2-18,2-76
* —seealso Energy efficiency
Energy certification  4-9,4-17
Energy consumption — see Electricity
consumption; Energy efficiency
Energy Consumption Guide 18 2-31
Energy Consumption Gulde 19 1-11;2-18,
2-69
Energy Consumption Guides 2-4, 2-76; 4-4
— see also Energy Efficiency Best Practice
Programme (EEBPP)
Energy efficiency
absorption refrigeration  4-4,4-12,4-33,
4-35
acoustic enclosures 4-12
air conditioning  2-1,2-4,2-73; 4-4,4-7,
4-15t016
atria - 2-20
bends 3-7
chillers 4-44
compressor control 4-52,4-53
condensers 4-42to43,4-49
costs 4-8 '
dampers 3-7
desiccant cooling  2-85 to 86; 4-37
direct expansion systems 4-45
displacement ventilation 2-66
dual ductsystems 2-86 . '
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ductwork 3-3,3- 7t08 3-9,3-17, 3-26,-
3-31.

environmental issues 1-17,1-55

expansion valves 4-44

fan coil units  2-90,2-91

fans 2-129;3-7, 3-8, 3-26; 47

flexible ducting - 3-7

free cooling - 4-19,4-22

fuels 1-4;2-4

gas cyclerefrigeration  4- 40

heatrecovery devices 2-117 ‘

heating 1-3t04,1-11,1-12t0 14,1-23,
1-2410 25

hotels 2-35,2-36

humidity control 2-73,2-128

ice storage systems 4-37

induction units~ 2-99

industrial buildings 2-31,2-32,2-38 ~

laboratory ventilation' 2-39

load shifting = 4-37

mechanical ventilation 2-66, 2-68; 4-15 4

016
mixed mode ventilation 2-11,2-70to71
multi-zone terminal reheat systems
"2-102
natural ventilation 2-64
nightcooling 2-76
office buildings  1-11; 2-4,2-18; 415
tol6
pre-heating 1-25
pressure drops  2-68; 3-7
pumps 4-7,4-9,4-21
refrigerant leakage 4-4,4-30 .
refrigeration and heat rejection  4-4,4-5,
. 4-7,4-8,4-9,4-141015,4-31t0 32
- sea/river/lake water cooling 2-106
secondary coolants 4-36
silericers 4-12
single duct systems  2-100
steam humidification 2-73,2-128
-swimming pool ventilation 2-46 )
- vapour compression refrigeration  4-4
variable air volume systems  2-34, 2-102,
2-103;3-7 :
variable flow pumping 4-48
‘variable speed fans  1-13; 2-46,2-68; 3-7;
4-7 ’

ventilation and air conditioning  2-1,2-4,

2-7,2-11
vortex tube cooling  4-41
— see also Coefficient of performance
(cop); Electricity consumption;
Energy benchmarks; Fuels;
" Metering; Specific fan power ,
Energy Efficiency Best Practice Programme
(EEBPP) 1-34;2-1,2-31;4-4
—see also Energy Consumption Guides
Energy meters — see Metering
Energy perforrnan_ce — see Energy efficiency
Energy Performance of Buildings Directive
4-9,4-14,4-17 - .
Energyrecovery 2-43,2-44,2-85; 3-8
" —see also Heat recovery
Energy storage — see Thermal storage
Energy targets — see Energy efficiency
Energy use — see Energy efficiency;
Environmental issues
Enhanced Capital Allowances 4-4,4-8,4-14
to 15 B
Enthalpy-control 2-68;4-19
Environment Act 1995 1-46
Environmental assessments 2-42;5-20to 21
Environmental code of practice for buildings and
their services  2-4
*Environmental cooling 4-19t021,4-49

- Heating, ventilating, air conditioning and refrigeration

—see also Free cooling; Water booling
Environmental floor systems 2-79
Environmental issues

ductwork . 3-8

energyuse 1-17,1-55

heating 1-3

refrigeration  4-4,4-8,4-26, 4-30, 4-35

water treatment  4-4,4-14 i

' —seealso Carbon emissions; Climate
change; Refrigerant leaka'ge ; Waste
disposal )

Environmental Protection Act 1990 1- 46
2-107,2-115;4-12,4-14

Environmental Protection (Controls on Ozone-
Depleting Substances) Regulations
2002 4-13

Environmertal targets — see Energy efficiency

Environmental temperature  1-7. ’

~ Equal friction loss method  3- 27 10 28, 3- 30

Equipment — see Plant
Equivalentarea 2-111
Equivalentlevel ~5-45t046
Escalators 5-6 '
Escaperoutes 2-65;3-22,3-23
European Passive Solar Handbook -2-21
European Union

noise exposure levels 5-7

—see also EC/EU Directives
European Union Regulation 2037/2000 4-12,

4-13

"Eurovent4/4 2-120

Eurovent 9-2/1992  4-50

EuroventREC08 3-45 )

Evaporative condensers  4-21,4-43,4-51

. Legionella bacteria 4-10,4-11,4-43
maintenance 4-11,4-18
refrigerant migration chillers - 4-23
water treatment  4:7,4-9,4-14,4-1 8, 4-22,
4-43

. Evaporative cooling  2-85,2-89.t0 90 4-7,4-9,

4-10,4-36,4-43
— see also Cooling towers; Evaporatlve
condensers -
Evaporator pressure regulators - 4- 52
Evaporators 2-124,2-128; 4-42,4-43, 4- 44
4-47 1048, 4-49
— see'also Direct expansion systems

‘Exhaustgases  1-50; 24610 47

— see also Combustion appliances and
products

Exbaust heat — see Exhaust ventilation; Heat

. recovery ‘
Exhaust luminaires — see Air handling
luminaires

.Exhaust terminals  2-55 to 56

— see also Air outlets
Exhaustventilation 2-113t0 115
air velocities 2-371038,2-113t0 114,
2-115
cleanrooms 2-25
. cooling towers 4-50
ductwork 2-115,2-118;3-45
fans 2-38,2-115 )
hoods 2-371038,2-113,2-114t0 115
industrial buildings 2-36to 38
openings 2-37,2-114
stacks 2-107,2-115 )
vehicle repair garages 2-47
ventilation stacks 2-107,2-115
whole-house ventilation . 2-30
— see also Air outlets; Fume cupboards;
Terminals; Vennlanon stacks
Expansion
ductwork — see Tapers
water 1-19

Expansioh valves 4-37,4-42,4-44

-Expansion vessels 1-14,1-16,1-18, 1-19, 1-62

Exposed ductwork  3-5,3-8,3-25, 3.38
Exposedthermal mass = 2-5,2-63,2-76,2-77,
. 2-781079
Exposure — see Action levels; Occupanonal
exposure limits (OELSs)
Extract fans
animal husbandry facilities 2-48
-atria  2-20,2-61
carparks 3-22
chimneys and flues  2-61
communal residential buildings 2-26
control = 2-29
domestic buildings = 2-28,2-29; 3-36
ductwork  2-29;3-36
horticultural facilities 2-50
industrial buildings 2-32 .
laboratories ~ 2-39,2-40 7
passive stack ventilation 3-36
retail buildings  2-43
. smoke control 3-22
sports facilities  2-45
". variable air volume systems  2-103
—see also Combined supply/extract fans
Extract grilles — see Grilles
Extract ventilation
airinletlocation 2-107;3-32
- bathrooms 2-36
. c"ariopy extractsystems 2-113to114
carparks 2-46;3-22
cleaning 3-45
computerrooms 2-27
darkrooms 2-49
domestic buildings 2-28, 2-30; 3-36
ductwork 2-23;3-22,3-32
food processing facilities  2-23, 2-24; 3-32
health care premises  2-34
industrial buildings 2-32, 2-36 to 38
kitchens 2-23;3-32
laboratories 2-39,2-40
loading bays 2-47
location 2-13
pressure drops  3-26, 3-30
retail buildings 2-44
sports facilities 2-45
toilets 2-45,2-46
vehicle repair garages 2-47
— see also Balanced supply and extract
ventilation; Canopy extract systems;
. Combined supply/extract fans;
- Mechanical extract and natural
supply ventilation; Natural supply
and mechanical extract ventilation

Fabric ducting = 3-34, 3-36, 3-37
Facade ventilation 2-58,2-62, 2-64
Face velocities
air handling units  2-67
capillary washers 2-127
cleanrooms 2-25
cooker hoods 2-23
filters  2-119
fume cupboards  2-38,2-39
heat recovery devices 2-117,2-118
louvres 3-56
mixing boxes 2-116
mixing dampers 3-40
spray humidifiers 2-126
terminals 2-132,2-133
Factories — see Industrial buildings
Factories Act 1961 2-30 .
False ceilings and floors  2-31,2-76, 2-78,2-79;
3-5,3-30,3-51,3-52
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Fan-assisted variable air volume (VAV) systems

2-103t0 105
Fan casing
definition -2-129
— see also Casing break-out noise
Fancoil units 2-90t092
airflow measurement 3-39
ceilings 2-91,2-92;5-6
chilled water systems 4-19
- dealing rooms 2-49
heating 1-17,1-26 10 27, 1-45; 2- 90 2-91;
5-6-
hotels - 2-35,2-36
noise and noise control  2-92; 5-6,5-21
perimeter heating  2-91; 5-6
retail premises  2-43
through-the-wall units  4-45
Fan connections . 3-31
Fan control sensors ~ 3-38
- Fan dilution systems 1-50 ,
— see also Dilution ventilation
Fanduty 2-129
Fan gains 3-3,3-7
Fanirlets 3-7to8,3-31;5-7
—see also Air inlets
Fanlaws - 2-129,2-131 -
Fanoutlets 3-7,3-8,3-31" -
‘ —seealso Terminals .
Fanpower = 2-68;3-7 10 8, 3-26, 3-31; 4-30
——see also Specific fan power
Fan pressure 2-129; 3-34
Fan static efficiency 2-129
Fan static pressure  2-129; 5-5
Fan total efficiency 2-129 "
Fan total pressure  2-129; 3-30
Fan velocity pressure  2-129
Fans 2-129t0132 )
" airconditioning 2-75;4-7
air leakage 3-17,3-30°
airflow regulation 3-34
car park ventilation 3-22
cléanrooms 2-25
condensers 4-43,4-44
cooling towers ~4-50;5-6.
documentation 3-40
domestic buildings - 2-28,2-29; 3- 36
_draughts 2-29
dual duct systems 2-87

ductwork 2-115;3-7 108, 3-17, 3- 22 3-26,

3-34,3-45,3-63

ductwork access  3-20, 3-43, 3-51

‘ductwork connections  3-31

efficiency 2-129,2-131,2-132;3-7;5-4,

energy efficiency 2-129;3-7, 3-8, 3- 26
4-7

evaporative cooling 4-36

exhaust ventilation 2-38,2-115

freecooling 4-19

heatrejection’ 4-7

heating systems 1-13

horticultural facilities  2-50

industrial buildings 2-32,2-38

kitchens 2-24,2-29;3-36

laboratories 2-40

mechanical ventilation 2-29,2-68,2-76

metering 4-17 ' '

nightcooling 2-76

noise control  3-21, 3-31, 3-63; 4-12, 4- 43
5-4,5-5,5-21t022

noise conversion efficiency 5-3

noisedata 5-42

noise prediction  5-22,5-38

noise sources 5-2,5-3,5-4,5-5,5-6,5-21

performance 2-129;3- 30 :

plenums 3-8

Farm buildings - 2-48

pressure drops  2-129; 3-8, 3-30
- refrigeration and heat re]ectlon 4-7,4-12,
4-19,4-50
silencers 4-12;5-5, 5 7,5-14
sizing 3-7;4-7;5-34
~ smoke extraction -3-22
swimming pools 2-45
test holes 3-20,3-41
variable air voluine systems -2-103; 3- 40
variable speed drives 3-7
" ——see also Axial flow fans; Centrifugal
fans; Combined supply/extract fans; _
Extract fans; Specific fan power;
Variable speed fans

Feedwater equipment 1-41 t0 42, 1-43
Fibrous duct linings. 3-10;5-13t0 14
Filters and filtration 2-118t0123
airflow pattern effecton - 3-31
airport terminals  2-47
cleanliness 3-8,3-42, 3-44, 3-45
-cleanrooms  2-25,2-120to 121
computer rooms. 2-27
cooling towers = 4-21,4-50
ductwork  2-14, 2-67 to 68; 3-8, 3-20,3-51
exhaust ventilation 2-115
fancoil units  2-92
health care premises  2-35
industrial buildings 2-31,2-36,2-37.
maintenance 2-14,2-31;2-123
mechanical ventilation 2-14,2-67 t0 68

museums, libraries and art galleries  2-40 v

natural ventilation 2-9,2-14
pressure drops  2-67,2-119,2-123;3-30
sound level meters 5-45,5-46
" — see also HEPA filters
Final pressure drop. 2- 119
"Fire dampers  3-19to0 20, 3-21 1022, 3-23, 3- 51
3-52,3-54,3-59
food processing facilities 2-24
health care premises 2-34
kitchens 2-30;3-22
" maintenance 3-43
natural ventilation 2-64,2-65
passive stack ventilation 2-28;3-36
pressure drops  3-30, 3-60, 3-61
whole-house mechanical ventilation
"2-30
Fire escape routes
Fire protection
atria * 2-20,2-64
builders’ work ducts  3-36
cooling towers  4-50
ductwork  2-64,2-68; 3-8, 3-20 to 23, 3-34,
. 3-36,3-54
" enclosures 3-54
fuel storage '1-56,1-57
health care premises 2-34
jointingand sealing 3-21, 3-23, 3-36
kitchens 2-23,2-30; 3-22,3-23.
loading bays - 2-47
mechanical ventilation 2-34, 2-68
.natural ventilation 2-64 to 65
roof ventilators  3-23
- textile ducts  3-34
ventilation strategies 2-6410 65
— see also Penetration seals; Smoke
Fire rated and smoke outlet ductwork ~3-8,3-20

2-65;3-22,3-23

. Firstactionlevel 5-7

Fitness suites 2-44, 2-45

F1tt1ngs — see Ductwork fittings; Pipes and
pipework

Fizedlights 2-111

Fixed orifice doubleregulating valves  1-39

‘Fixing.

-Flat oval ducting . 3-4,3-24, 3-25, 3-28, 3-50,

-Floor-based air supply 2-66

Floors

- Food retail buildings 2-44

. Forcing frequency — see Disturbing frequency
‘Form — see Building form and orientation
_ Form factors

" "accelerometers 5-47
ductwork frames, grilles and louvres
3-38
vibration control springs  5-28
Fixings 3-23to24,3-34,3-35

3-51
Flex1b1e connectors, V1brat10n control 5- 6
5-28,5-33
Flexible ducting '3-32to 34
access ~ 3-19
connections 3-8, 3-19, 3-30,3-321t0 34
energy efficiency 3-7
fan coil units  2-92
length 3-7,3-34
maintenance 3-43
overseaswork 3-251026 ' -
pressure drops  3-30, 3-34,3-58
sizing 3-58,3-61
— see also Textile ducting
Float valve regulators 4-44 .
Floating floors 5-7,5-22,5-23,5-29, 5-33
Flooded refrigerant evaporators 4-42,4-44

Floor-by-floor systems  2-33

Floor heating — see Underfloor heating

Floor temperatures  1-5,1-15,1-17,1-30; 2-83
—see also Underfloor heating

broadcasting studios  2-22
heatloss calculations  1-8,1-10
mixed mode ventilation 2-70
night cooling 2-76,2-78
plenums 2-70
ventilation 2-18
vibrationand 5-26
—see also Cooled surfaces; False ce111ngs
_and floors; Floating floors; Raised
ﬂoors, Slabs
Flow — see Air velocities; Airflow; Constant
flow regulators; Variable flow
systems; Water flow rates
Flow reversal 2-33,2-40;3-10;4-41 °
Flues — see Chimneys and flues
Fluidised bed systems  1-33
Food processing facilities  2-23 to 24
cleanliness 2-23, 2-24; 3-20, 3-44
cooling 2-24,2-36
ductwork maintenance 3-42
extract ventilation 2-23,2-24; 3-32
secondary coolants 4-36
 textileducts  3-34
ventilation rates 2-13
—see also Kitchens .

Forced draught systems  1-32,1-49;5-33

2-78,2-83;5-27
Fragility levels 5-22,5-26
Frames 3-31,3-38;3-54
Free cooling 2-10,2-73 1o 74; 4-19t023
air conditioning 2- 27 2-73t074,2- 75
. 4-19
assembly hallsand auditoria 2-19
computer rooms 2-27
cooling strategy selection 4-1,4-5,4-7,
4-18,4-49 -
" displacement ventilation 2-57
fan coil units = 2-90,2-91
heatexchangers 4-42
induction units 2-98
mechanical ventilation 2-10, 2-68
natural ventilation 2-5to6
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' Heating, ventilating, air 'conditi’oning and refrigeration

plate heat exchangers 4-42
recirculation 2-68
-retail buildings 2-43,
sea/river/lake water cooling 2-106
Frequenc1es 5-3to 4,5-23 to 24, 5-25,5-35
— seealso Cut-on frequency; Disturbing
frequency; High frequencies; Low
frequencies; Mid frequencies;
Natural frequency; Peak frequencies
Frequency analysis™ -5-46
Fresh air free cooling 4-19
Fresh air rate —see Ventilation rates
Friction factors .1-72,1-73 '
Friction loss method  3-27 to 28, 3 30
" Frost precautions :
air conditioning 2-73,2-74
batteries 2-124;3-38
chilled water systems. 4-21
- dual duct systems ~ 2-87
evaporators 4-42,4-47
ground air cooling 2-94
heatpumps 1-34
heatrecovery devices  2-116
. mixingboxes 2-115to 116 -
push-pull hoods ~ 2-115
solar panels 1-35.
Frost thermostats 1-18; 3-38
FS209E 2-24,2-25
Fuel oils — see Oil
Fuel storage 1-56,1-57;2-41
Fuels 1-53t058,1-68 -
CHP systems 1-34
corrosionand 1-52
costs and costing - 1-3,1-55
- energy efficiency 1-4; 2-4
health and safety - 1-56, 1-57; 2-46
selection 1-1,1-4,1-12
— see also Energy efficiency
Fume cupboards 2-13,2-38t0 39
Fume extraction systems 2-23 )
—se€ also Transportation buildings
Fumes - 2-118,2-119,2-121
— see also Pollution ~

Galvanised materials 3-23, 3-36, 3-37, 3-38
— see also Metal ducting .
_Garages 2-47

Gas cycle refrigeration  4-39 t0 40

Gas-fired boilers 1-32, 1-50; 2-41

Gas-fired radiant heaters  1-45t0 46

Gas fuels 1-53,1-54, 1-55 10 56; 2-46 -

Gas Safety (Installation and Use) Regulations
1998 1-56;2-41

Gas services  1-551056; 2-41

Gas supply pressures  1-33, 1-55 t0 56

Gases, air filtration 2-120 .

Gasketed plate heat exchangers 4-42,4-43

Gauge glasses | 1-40, 1-41

GAX (generator absorber heat exchanger)

absorption chillers 4- 34

Generators 1-17; 2-22,2-27; 4-7,4-32 t0 33;
5-6 : -

— see also Electricity generation; Vapour’

generators

Glass fibre ducting  3-36

Glass reinforced plastic ducting  3-36, 3-37

Glazing 1-8;2-6,2-62; 4-5

—see also Lighting; Solar control

Windows

Global warming — see Climate change

Glycol air conditioning systems  2-27

Gravity, centre of 5-29to 30

Gravity feed burners  1-33°

Greenhouse gases — see Carbon emissions;
Climate change

"Greenhouses  2-30

Grilles
aircurtains  2-32°
airvelocities 3-10;5-9
airflow measurement 3-39
ceilings 2-57. ’
cleanrooms. 2-25.,
- displacement ventilation 2-57
fan coil units  2-92
fixing 3-38
ground air cooling 2- 93
kitchen ventilation 2-24
maintenance 3-43
multi-purpose sports facilities 2-44
noise and noise control  2-92;3-4, 3-21;,
5-5,5-9,5-21,5-34
passive stack ventilation 2-28;3-36 -
pressure drops  3-26, 3-62
' pressurisation systems 3-22,3-23
ventilation rates 2-53 i
whole-house mechanical ventilation
2-30
—seealso Transfer grilles -
Ground air cooling 2-92 t0 94

. Ground source.heat pumps 1-16, 1-34 t0 35,

1-55

. Ground temperatures  2-92 1093,2-94 _
Ground water coc_)ling 2-81,2-82,2-941096; - -

4-20

GRP (glass reinforced plastic) ducting = 3-36,
3-37

Guidance on the Noise at Work Regulatzons 5-7

Guide to acoustic practice . 2-22.

Guide to air distribution technology for the internal

_ environmient  2-51
Guide to cwnership, operation and maintenance of
- building services.  1-11
Guide vanes 2-129;3-8;4-52

. Guidelines for environmental design.in schools

- 2-42

Guidelines forthe use of hydrocarbon refrigerants in

static refrigeration and air conditioning
systems  4-30 -
Gymnasia 1-10; 2-45

Hand holes 3-20 -
Handover documents — see Documentation
Hangers — see Isolation hangers
‘Hard’bends 3-3,3-11 '
Hazardous areas 2-39 to 40; 3-23
Hazards — see Fire protection; Risks and risk
assessments; Smoke
Head pressures  2-33; 4-43,4-44,4-47, 4-52
Health and safety
absorption refrigeration - 4-35
airleakage testing = 3-18
ammonia refrigeration systems 4-11,
4-14,4-28 10 29,4-35 '
boilers -1-22,1-40 )
cleaning and cleanliness 3-10
ductwork 3-9,3-10, 3-42, 3-43 to 44, 3-45
ductwork access -3-10, 3-19, 3-20, 3-23,
3-42,3-43
education buildings 2-42
fuels 1-36,1-57;2-46
gas services 1-56
heating systems ~ 1-14 10 15, 1-22, 1-40,
1-57
humidification 2-128
maintenance work 3-10;4-10,4-11,4-17
to 18,4-30
naturalgas 2-46
noise and noise control  5- 7
refrigerants 2-44;4-10t0 11, 4-26,4-27
1030 )

refrigeration and heat rejection 4-8,4-17
' to 18,4-27 to 30, 4-35, 4-33, 454
windows 2-42
— see also Air quality; Cleanliness; Fire
protection; Occupational exposure
limits; Risks and risk assessments
Health and Saféty at Work etc. Act 1974 1-3;

‘ .2-16,2-30; 3-9; 4-10,4-17 ’
Health and safety files — see Documentation
Health care premises  1-6,1-9,1-10; 2-4,2-33

to 35; 3-44 :
Health Technical Memorandum HTM 2025:
Ventilation in healthcare premises: design
 considerations 2-34

’ ~ Hearing protection ~ 5-7

Hearing, threshold of - 5-36
Heatbalance 1-4to05;2-24

. Heat capacity 1-8,1-9,1-26

Heat dissipation ratio  4-33, 4-36
Heat distribution 1-12,1-15,1-22,1-33t0 34, -
1-44; 2-96
Heat emissions 1-17,1-26,1-27,1-28, 1-29,
1-30,1-62t0 63
Heat emitters —see Heaters
Hestexchangers 4-42
absorption refrigeration  4-32
airflow pattern effecton  3-31
ammonia refrigeration  4-29
as condensers 4-43
boilers 1-31,1-32
cooling systems 4-21,4-22, 4-23 4-32,
4-42
cooling towers 4-50
corrosion 4-21
district heating systems  1-33
gas cycle refrigeration  4-40
" heatpumps 1-34
hydronic heating systems  1-15
steam systems  1-21,1-40,1-42
Stirling cycle refrigeration  4-39
temperatures  4-32,4-42
vapour compression refrigeration  4-23
warm air systems  1-43, 1-44 ‘
whole-house mechanical ventilation
2-30
— see also Condensers; Dry air coolers;
GAX (generator absorber heat
exchanger) absorption chillers; Heat-
pipes; Heat recovery; Heating coils;
Low pressure receivers; Plate heat
exchangers; Recuperators
Heat flux calculation 1-15
Heat gains
air conditioning 2 74,2-75
air handling luminaires 4-5
broadcasting studios 2-22
call centres 2-49
computer rooms 2-27
cooling 2-74;4-4
darkrooms 2-49
dealingrooms 2-49 :
ductwork  3-4,3-5,3-6,3-9,3-1310 14
hotels 2-35
industrial buildings 2-32
lighting  2-5,2-17,2-43;4-5
" mechanical ventilation 2-8t09,2-22
natural ventilation 2-8to 9, 2-62
occupancy 1-3;2-17
office equipment 2-17;4-5
‘refrigerated display cases 2-44
retail buildings 2-43,2-44
roofs 2-75
room surfaces  1-30
solar chimneys 2-61
variable air volume systems  2-102

[
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-13

ventilation design- 2-5,2-17
—see also Fan gams
Heat losses ’
airtight buildings - 1-14-
building fabric = 1-8,1-23,1-24
calculation 1-6to11,1-23,1-481t049;
2-5; 3-64 10 65
chimnpeys and flues  1-48 1049
combination boilers 1-16
ductwork 3-5,3-13to 14,3-64t0 65
floors 1-8,1-10 '
index runs - 3-64,3-65
plant size ratio calculation . 1-24
radiant heating 1-23,1-24
solar chimneys 2-61.
spotheating 1-23
temperature differences 1-8
ventilation 1-8to 10, 1-23, 1-24, 1-25;
264
windows 1-8
zones and zoning 1-8°
Heat metering 4-17
Heat outputs — see Heat emissions
Heatpipes 1-14;2-118
‘Heatpumps 1-16, 1-34 10 35; 2-96 to 97; 4-24
cooling. - 1-16, 1-35; 2-94; 4-24, 4-25
heatrecovery 1-14;2-96,2-118
hotels 2-35 '
local air conditioning 2-73
retail buildings 2-43° .
swimming pools 1-14;2-45
through-the-wall units as-  4-45
whole-house mechanical ventilation
2-30 .

" — see also. Ground source heat pumps;
Reversible heat pumps; Water source
heat pumps

Heatrecovery 2-11610118
absorption refrigeration 4-7,4-33
airinfiltration 1-14;2-116
air intake and discharge points  2-107
all-air systems  2-68,2-116 ’
CHP systems . 1-34
community heating  1-16
condensers 4-22
cooling systems 4-7,4-22,4-39
costs and costing * 1-14; 2-117
domestic buildings 2-29
fan powerand 2-68
gas cycle refrigeration 4-40
health care premises 2-34
heatpumps 1-14;2-96,2-118
heating system design  1-9,1-14
‘hotels  2-36
industrial buildings' 2-311032,2-38
_mechanical ventilation 1-14, 1-44; 2-68
‘natural ventilation 2-64
partially centralised air/water services
2-73
pressure drops  1-14; 2-68,2-116 to 117
retail buildings 2-43
room ventilators 2-29
single duct systems 2-100
sports facilities. 2-45
swimming pool ventilation -2-45,2-46
thermal capacity = 2-64
variable refrigerant flow (VRF) units - 4-45
warm air systems 1-44
—see also Energy recovery; Mechanical
ventilation with heat recovery
(MVHR); Recirculation; Ventilation
heatrecovery
Heat rejection  4-21,4-49to0 51
atria  2-20
definition 4-1

fans 4-7
refrigerated display.cases 2-44
sea/river/lake water cooling  2-106; 4~ 20
ventilation and air conditioning
performance 2-106 to 107
water treatment  4-7
— seealso Cooling; Cooling towers
Heat sources
2-96
absorption chillers 4-32,4-33,4-34
air quality parameter 2-50
— see also Boilers; Fuels; Heat pumps
Heat transfer
absorption chillers: 4-34
‘cooled surfaces 2-83
ductwork 3-13,3-15,3-24
evaporators  4-42
night cooling  2-76,2-77 to 78 2-79
radiant heating = 1-23
ventilation and air conditioning 2 78,
2-79;2-83,2-106,2-114
water cooling  2-95,2-106
—seealso Heat recovery; Secondary
coolants
Heater batteries — see Air heater batteries
Heaters 1-12
hydronic systems
1031 )
location 1-5,1-12,1-23,1-24,1-43
pressure drops  3-30
sizing 1-10,1-30
' steam systems 1-42
warm air systems . 1-22, 1- 23,1-431044
— see also Air heater bartteries; Balancing;
Cabinet heaters; Convective heating;
Fan coil units; Instantaneous water
-heaters; Radiant heating; Suspended
unit heaters; Underfloor heatmg
Heatmg 1-1t073
air velocities ~ 1-5; 2-52
broadcasting studios  2-21,2-22
communal residential buildings 2-26
" computer roomns  2-26
ductwork sizing 1-13;3-6
exposed thermal massand  2-77
fan coil units  1-17, 1-26 to 27, 1-45; 2-90,
2-91;5-6 T
health care premises 2-34
horticultural facilities  2-50
hotels 2-35
industrial buildings * 1-5,1-6,1-7, 1-22,
1-23,1-43, 1-44; 2-36, 2-38

1-14,1-15,1-17,1-26

" museums, libraries and art galleries - 2-41 -

natural ventilation and  2-63
night coolingand' 2-79,2-80
psychrometric process 2-142
retail buildings 2-44

split air conditioning 2-105
sports facilities 2-45

thermal capacityand 1-7,1-10to 11, 1-24 »

10 26; 2-77 :
vapour compression systems  4-24
variable air volume systems 1-44;2-103
ventilation rates ' 1-4,1-8t09; 2-5
whole-house ventilation and 2-30
~—see also Air conditioning; Air curtains;
Convective heating; Heating/cooling
conflicts; Hydronic heating systems;
Intermittent heating; Perimeter
heating; Pre-heating; Radiant
heating; Simultaneous heating and
cooling; Spot heating; Steam
systems; Storage heating; Terminal
reheat systems; Underfloor heating
Heating coils  3-9, 3-20, 3-41, 3-43, 3-44

1-16t017,1-311035,1-43 t0 44; -

Heating/cooling conflicts- 2-78,2-91, 2-99,
2-112 ' )
— see also Simultaneous heating and
cooling
Heatingloads 1-9,1-12,1-20; 2-21,2-22
Heavywelght buildings 1-7,1-12,1-25;2-76,
2-80,2-140 :
__seealso Night cooling; Thermal
_ capacity; Thermal response
Helical springs 5-24,5-27 t0 28, 5-29, 5-30
HEPA filters  2-25, 2-40, 2-120
Hermetic compressors ~ 4-46,4-47
High frequencies 5-3,5-10,5-12,5-13,3-21,
: 5-25

‘High pressure ductwork systems 3-3, v 34

air leakage 3-4, 3 6107,3-17,3-18,3-19,
3-40
air velocities 2-67; 3-4,3-10
dampers  3-35,3-40
sizing 3-28,3-30
terminals  3-28,3-30 .
High pressure hot water (HPHW) systems  1-12,

1-15,1-19 :

ngh -rise bulldlngs 2-13,2-30,2-32 t0 33,
2-58

High temperature hot water (HTHW) systems
2-124

Historic materials conservation 2-40to41
HMIP Guidance Note D1: Guidelines on’
discharge stack heights for polluting
emissions 1-46,1-49
Hoods 2-23,2-29,2-30,2-37 t0 38, 2-113,
2-11410115 .
Horizontal ducting  3-5,3-6,3-24,3-30t0 31
—seealso Branches
Horticultural facilities  2-13,2-50
Hospitals — see Health care premises
Hot deck/cold deck systems  2-86, 2-88
Hot gas bypass control  2-105;4-52
Hot-water- only thermal stores 1-18
Hot water services 1-3,1-14,1-16,1-18,1-20,
1-35
Hotels 1-10;2-13,2-35t0 36
— see also Residential buildings
Housekeeping pads  5-28,5-33

* Houses — see Domestic buildings -

uPHW (high pressure hot water) systéms 1-12,
1-15,1-19

HSC/HSE Approved Code of Practice L8
2-128;4-10,4-11,4-43,4-50

HSC/HSE Approved Code of Practice L24

’ 3-42

HSC/HSE Approved Code of Practice L56
1-56

HSE Guidance Note EH 40: Occupational
exposure limits  2-14,2-37, 2-46, 2-47;
4-28,4-30 T

HSE Guidance Note PM 5: Automatically
controlled steam and hot water boilers
1-22,1-31

HSE Guidance Note PM 60: Steam boiler
blowdown systems  1-22°

HSE Guidance Note PM 81: Safe management of
ammonia refrigeration systems  4-11,
4-28

HTHW (high temperature hot water) systems

2-124 :

Humidity control 2-124to0128
air conditioning - 2-73,2-741t075
airflow pattern effecton  3-31

_ ‘animal husbandry facilities 2-48

assembly halls and auditoria.  2-19
broadcasting studios  2-22
cleanliness 3-45
comfort 1-5;2-17,2-73,2-74t075



114

Heating, ventilating, air conditioning and refrigeration

computer rooms 2-27
cooled surfaces 2-83
" costsand costing  2-53
darkrooms 2-49
- domestic buildings - 2-28,2-29
dual duct systems -2-87
energy efficiency. 2-73,2-128
~fan coil units™ 2-91
. health care premises 2-34
heating systems  1-1,1-5,1-37
horticultural facilities 2-50
"induction units 2-981t0 99
Legionella bacteria  2-34,2-128
mechanical ventilation 2-10,2-68
multi-zone terminal reheat systems
2-102
museums, libraries and art gallenes
2-40t041
natural ventilation 2-9,2-17,2-62 - .
parually centralised air/water services
2-72t073
passive stack ventilation 2-28;3-36
pressure drops  3-30
psychrometric processes  2-142to 143
refrigeration and heat rejection and - 4-19
retail buildings  2-44 ,
sensors 2-29,2-68,2-74 1073, 2-100,
" 2-113;3-36 '
single zone air conditioning - 2-100to 101
spotradiant heatingand 1-23
swimmingpools  2-43
through-the-wall units « 4-45
variable air volume systems  2-102
ventilation strategies 2-10
water treatment  2-127,2-128;4-18
— see also Air conditioning; Desiccant
cooling; Indoorclimate
Humidity-sensitive vents 3-36
HVCA DW/143: A practical guide to ductwork .
leakage testing  3-6,3-7,3-18,3-19
HVCA DW/144: Specification for sheet metal
© ductwork”
air leakage 3-6,3-17,3-18,3- 53
air velocities * 3-9
bends 3-11,3-12,3-57
dampers 3-21,3-54
ductwork classification 3-4°
fire protection  3-23
flexible joint connections 3-34
_operating pressures  3-19
‘standard components 3-37°
supports ~ 3-24,3-25
tapers 3-12,3-13,3-36,3-57
HVCA DW/171: Standard for kitchen ventilaiion
systems 2-23;3-22, 3-42
HVCA DW/TM2: Guide to good practice—
internal cleanliness of new ductwork
installations  3-42,3-44
HVCA Standard Maintenance Speczﬁcatzon
343
HVCA TR/17: Cleanliness of vennlatzon systems
‘ 3-45
Hydraulic design, heating systems  1-14, 1-15.
Hydraulic diameter 3-3,3-48t0 50
Hydraulic pressures  2-33. ‘
Hydrocarbon refrigerants . 4-14, 4-27,4-30,
4-31 )
Hydrochlorofliorocarbon refrigerants 4-4,
4-8,4-121013,4-14, 4-26,4-30,4:31
Hydrofluorocarbon refrigerants  4-4,4-8,4-13
t0 14,4-26 t0 27,4-30
Hydronic heating systems  1:14t0 19,1-26
to 39 :
Hygiene — see Cleanliness

- Iceslurries 4-36
" Icestorage systems 4-37

IEA Heat Pump Programme Annex 4 32
4-34,4-48

- IGEUP/2: InszallazionAof gas appliances in

industrial and commercial premises
1-32 )
IGE UP/10: Gas installation pzpework boosters
‘and compressors on'industrial and
- commercial premises . 1-3110 32
Impellers 2-129 :
Index circuits 1-15,1-36
Indexruns . ‘
airleakage 3-64 .
- definition  3-30, 3-57

ductwork sizing  3-30, 3-57,3-38,3-59, - S

3-60, 3-61
heatlosses 3-64,3-65
- pressure drops  3-7,3-60

" Indirect cooling systems  4-20

—see also Chillers -

: Ihdirect*évapdrati‘ve cooling 2-89,2-90;4-36

Indoor air quality — see Air quality
Indoor climate 1-4,1-3;2-40t041
— see also Air movement; Comfort;
Humidity control; Temperatures
Induced draught systems = 1-50
Inducedjetsystems 1-44
Induction-type diffusers 2-57
Induction units  2-98 t0 99; 3-21, 3-39; 4-19
Tnduction variable air volume (VAV) systems
2-103,2-104
Industrial buildings
air handling units (aHUSs) 2-38
air infiltration  1-10;2-31,2-32
air velocities 2-32
- airflow 2-32,2-36,2-37
doors  2-31,2-32 '
draughts 2-38
ductwork 2-31,2-32, 2-36; 3 10,3-28,
3-34
energy efficiency 2- 31 2-32,2-38
fans  2-32,2-38
filters and filtration  2-31, 2-36, 2 37
heat gains 2-32 -
_ heatrecovery 2-311032,2-38
heating 1-5,1-6,1-7,1-22,1-23,1-43,
o 1-44; 2-36,2-38 ‘
noise and noise control ~ 2-37
openings 2-31,2-32
* pollution 2-31,2-36t0 38
pressures 2-32,2-37,2-38
replacementair 2-32,2-36,2-38
temperature control 1-5
ventilation and air conditioning 2-4, -
©2-13,2-3010 32,2-36 10 38, 2-51
Industrial ventilation  2-114 .
Inertiabases 5-26,5-28,5-30,5-33

_Infrared evaporators '2-128

Initial pressure drop 2-119
Initial synthetic dust weight arrestance  2- 119
Inlers — see Air inlets; Fan inlets
Insectprotection  2-106; 3-45

'—‘see also Meshes; Pest control measures
Insertion loss 5-10,5-11,5-12,5-41
Inspection 4-16to17 ’

air conditioning  4-9,4-14,4-17

airinlets 3-45

condensate removal  3-45 .

cooling towers 4-11

dampers 3-45

ductwork- 2-67;3-10,3-19to0 20 3-36,

3-45,3-51 )
evaporative condensers 4-11
pest control measures . 3-45

refrigeration and heat re]ectlon 4-9,4-19,
- 4-11,4-18
silencers 3-45
thermal insulation 3-45
Inspection covers  3-20
— see also Access
Inspection panels  3-19
‘Installation effects’, ductwork  3-3,3-7
Instantaneous water heaters  1-16
Institute of Refrigeration: Code of practice for the
minimization of refrigerant emissions
. fromrefrigerating systems  4-31

" Institute of Refrigeration Guidance Note 10:

Working with ammonia  4-28

" Institute of Refrigeration Safety Codes  4-10,

4-11,4-18,4-27,4-28,4-30,4-53
Instruments  3-20; 5-45 to 47 )
—see also Anemometers; Metering;
Pyranometers; Sound level meters
Insulation .
‘airtightnessand 3-36
ductwork  3-5,3-43, 3-45,3-51
pipesand pipework 4-15
respirable particles 2-16°
— $ee also Noise control; Thermal
insulation

Integrated design. 2-1t012;4-3

Integrated thermal stores 1-18°
Integrity, ductwork . 3-23

‘Intelligent sensors  1-37

Intermittent heating 1-7,1-12,1-24 10 25
Internal zones 3—6

Interotex absorption chillers 4-34
Tonising Radiation Regulamons 1999 2-16
1SO 3258 2-51 :

IS0 6944 3-20 _

1SO 7730 2-51,2-36

ISO criteria— see Noise rating (NR)

Isolation efficiency — see Vibration isolation
efﬁc1ency (VIE)
Isolauon hangers
ductwork 3-S5, 3- 24 3-25,3-54
vibration control  5-26,5-27,5-28 to 29,
5-33

' Isolatorrails 5-32t033

Isolators — see Vibration isolators

Isothermal humidification 2-125to 126

Isovels: 2-51

IT equipment — see Office equ1pment, Small
power loads

Jack-up mounts 5-33,5-34
Jet-assisted hoods 2-114
Jets  2-51t056,2-132;3-39
" —see also Induced jet systems; Induction
units; Pressure jet burners; Steam jet
refrigeration

“Jointing and sealing

air filters = 2-120
air leakage 3-17,3-18,3-30
 chimneys and flues 1-48
cleanliness 3-9
* cooled surface pipework 2-83
ductwork ™ 3-8,3-17,3-51
" ductwork costs  3-9
ductwork fire protection  3-21,3-23,3-36
ductwork sizing. 3-30
galvanised materials 3-38
ground air cooling 2-93
“hinged access doors  3-20
noisecontrol 5-17
plantrooms 4-12
pressurisation systems 3-22
refrigeration systems  4-31,4-46
variable refrigerant flow (VRF) units  4-45
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—see also Air leakage; Airtightness;
Ductwork connections; Flexible
connectors; Penetration seals;

_ Vapour barriers
Joulecycle. 4-39

Kitchens 2-23to024
_airinletsandoutlets  2-24; 3-32
communal residential buildings 2-26
cooling tower location. 4-50°
dampers 3-22
.domestic buildings 2-29, 2-30; 3-36
- dry resultant temperattires 1-6
ductwork 2-24; 3- 20 3 22,3-37,3-42;
© 345
education buildings 2-42
extractventilation 2-23;3-32
fans® 2-24,2-29;3-36
fire protection .2-23,2-30; 3-22,3-23
mechanical ventilation - 2-42
mixed mode ventilation 2-70
. passive stack ventilation 3-35t0 36
ventilation rates 1-9;2-23
— see also Canopy extract systems; Food
processing facilities
Kyoto Protocol 4-12,4-13
Lgpy 5-451046
—see also Daily noise exposure
L, 545 1046
Laboratories. 1-10; 2-13, 2-38 t0 40, 2-42; 3-34
Lake watercooling . 2-106; 4-20 10 21, 4-43
Landfill gases 1-53,1-55 . '
Lateral exhaust ventilation -2-114
Law courts 1-10;2-13,2-49

Layout — see Building form-and orientation;

Ductwork layout
Leakage — see Air leakage; Refrigerant
leakage; Water leakage
Legionella bacteria
: cooling towers  2-106; 4-10,4-11,4-50
evaporative condensers 4-10,4-11,4-43
evaporative cooling  2-89; 4-10 . '
humidity control 2-34,2-128
water storage areas  2-41
water temperatures 2-128
Legislation 1-3,1-46 to 47; 3-9, 3-42; 4-8,
4-10,4-11 )
Level difference 5-17,5-18,5-29
Libraries 1-10;2-13,2-40t041;3-10
Life cycle costs and costing
air filtration  2-123 .
ductwork  3-3, 3-9, 3-26, 3-30, 3-55
heating 1-3,1-11,1-13,1-16,1-36,1-55
refrigeration and heat rejection  4-3,4-5,
4-7,4-8
ventilation and air condmomng 2-1, 2 4,
2-32
water treatment 4-7 )
Lift, refrigeration  4-7,4-31,4-32"
Lift motorrooms 2-41
Liftingbeams  4-5
Lifts. 5-6
Lightshelves 2-79
Lighting
broadcastmg studios  2- 21,2-22
computer rooms 2-26
- coolingloadsand 4-5
deep plan buildings 3-6
exposed thermal mass  2-5,2-78,2-79
fan coil units 2-91 )
heatgains 2-5,2-17,2-43;4-5 -
refrigeration and heat rejection equipment
4-9,4-11
retail buildings 2-43

—see also Air handling luminaires; Atna,
Glazing; Windows
Lightweight buildings 1-7,1-25
— see also Thermal capacity; Thérmal
response
Lined ducts  5-4,5-6,5-910 10,5-41
. — see also Ductwork linings
Linen- ‘handling spaces 2-36

Linings
‘chimneys 1-51
ducts 2-34,2-89; 3-10; 5459t010513_
to 14
Liquefied petroleum gases (LPG) 1-53,1-55,
156
- Liquid fuels 1-53t0 54,1- 57

_Liquid line pressure drop ~ 4-46
- -Lithium bromlde 4-14,4-32,4-34, 4 35

Live room spaces 5-16

Livestock housing 2-48 .

Load shifting 4-37

Loadingbays - 2-31,2-47,2-106

Loads
heating - 1-9,1-12, 120 2-21,2-22
small power 2-5,2-49; 4-5
structural 4-18
ventilation 1-9
vibration isolators

'5-33,5-34

—see also Cooling loads

5.27,5-28,5-29 10 32,

" Local air conditioning -2-73,2-105t0 106

— see also Reversible heat pumps; Room
air conditioners; Split systems; -
Variable refrigerant flow (VRF) -
systems . :

i "Log books — see Documentation
" Loud voices, sound power 5-18‘to 19

Louvres 2-106,2-111,2-123
air velocities 3-31,3-55,3-56
fan dilution systems  1-50
fixing 3-38
maintenance  3-43
noise and noise control 3 32 5-6,5-7,
5-22
“pressure drops
room air.conditioners 2-99
sizing and space requirements
whole-house ventilation 2-30
Low carbon steel sectional boilers  1-31
Low energy cooling — technologies selection and
early design guidance  2-72
Low frequencies 5-3,5-21
end reflection loss  5-11 )
noise measurement 5-5,5-21,5-45
silencers -5-12,5-13,5-44
vibration control 5-25
Low pressure ductwork systems 3-4
air leakage 3-4,3-6,3-17,3-18, 3-19, 3-63
air velocities  2-66; 3-4,3-10, 3-28
dampers 3-40
mitred elbows 3-12
‘sizing 3-28,3-30
Low pressure hot water (LPHW) systems  1-12,
1-13,1-14t0 15

331 1032

. Low pressure receivers 4-43 to 44

Low temperature hot water (LTHW) systems
1-13;2-124
Low water content boilers 1-32

LPG (liquefied petroleum gases) - 1-33, 1-55,

1-56
LPEW (low pressure hot water) systems  1-12,
© 1-13,1-14t0 15
LTHW (low temperature hot water) systems
1-13;2-124

Machineryhum  5-3

3-30, 3-55, 3-56, 3-60, 3.62,

— see also Background noise

Magnetic refrigeration = 4-40
Maintenance )

ammonia refrigeration systems 4-18
chilled beams and ceilings 2-82
chillers 4-18 :
chimneys and flues  1-47
computer rooms 2-27
_cooled surfaces 2-83
‘cooling towers  4-9,4-11,4- 18 421
costs 1-11;3-26- :
dampers 3-43
_desiccant cooling” '2-86
diffusers 3-43° _
evaporative condensers 4-11,4-18
evaporative cooling  2-89, 2-90; 4-9
fan coil units  2-90, 2-91, 2-92
filters and filtration = 2-14,2-31,2-123
flexible ducting - 3-43. w
food processing facilities 2-24
grilles .3-43
ground air cooling  2-93
., ground water cooling 2-96
"~ healthandsafety 3-10;4-10,4-11,4-17
to 18,4-30
heating systems 1-11
hotels 2-33
induction units  2-99
kitchen ductwork - 2-24; 3-42
louvres 3-43 )
mechanical ventilation  2-14, 2-26, 2-66;
3-42
mixed mode ventilation 2-11
natural ventilation 2-14, 2-65
noise control 4-12
- pestcontrol measures. 3-43
plantrooms 3-42
refrigeration and heat rejection  4-9,4-17
1018,4-30
splitsystems 2-106
sports facilities  2-46
~ thermal wheels 2-117
through-the-wall units 4-45
user requirements 4-3,4-5,4-8
“vapour barriers 3-17
ventilation strategies 2-11
© windows 2-109 .
—seealso Cleanhness, Ductwork
maintenance; Life cycle costs and
costing; Reliability .
Maintenance manuals — see Documentation
Make-up air — see Replacement air
Make-up water — see Feedwater equipment
Management of Health and Safety at Work
" Regulations 1999 4-10,4-11
Masking noise — see Background noise
Mass flow rate — see Water flowrate

Materials
ductwork  3- 10 3-36'to 38
U-values 1-8

— see also Galvanised materials; Historic
materials conservation
Measurement — see Airflow measurement;
Noise measurement; Vibration
measurement
Mechanical cooling  2-10, 2-16, 2-30, 2-57,
2-70,2-72t0 76
— see also Air conditioning

. Mechanical draught cooling towers 4-50,4-51 .

Mechanical extract and natural supply
ventilation 2-66
Mechanical separators  2-126,2-127
Mechanical steam traps  1-40
Mechanical supply and natural extract
ventilation 2-9,2-66
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Mechanical ventilation 2-91t0 10, 2-65to 69
air velocities  2-30, 2-66 to 67
animal husbandry facilities 2-48
assembly halls and auditoria 2-18t019
atria  2-19,2-20
broadcasting studios  2-21,2-22
bus terminals and car parks  2-46
- carbon dioxide sensors  2-40, 2-43, 2-44
cleanliness 2-14,2-54, 2-66, 2-67 t0 68;
342 '
cleanrooms 2-25 .
communal residential buildings 2-26
computer rooms .2-26 to 27
cooled surfaces 2-83
cooling 2-9,2:10,2-76,2-79
- costs and costing  2-10,2-37, 2-66
" courtrooms 2-49
dampers 2-32,2-68
darkrooms and dealing rooms - 2-49 °
domestic buildings 2-28, 2- 29, 2-30, 2 46
educationbuildings 2-42,2-43 . -
energy efficiency 2-66,2-68;4-15to 16
“fans 2-29,2-68,2-76
filters and filtration 2-14,2-67 to 68
fire protection - 2-34, 2-68
food processing facilities 2-23,2-24
health care premises . 2-34
heatgains 2-8t09,2-22
heatrecovery 1-14,1-44;2-68
heating system design  1-5,1-9
high-rise buildings 2-33
horticultural facilities 2-30
industrial buildings 2-31, 2-32,2-36 to 38
kitchens 2-42 .
laboratories 2-38to 40,2-42
maintenance 2-14, 2-26, 2-66;3-42
" muSeums, libraries and art galleries  2-40,
2-41
night cooling and 2 6,2-76
noise and noise control  2-10, 2-22,2-34,
2-41,2-66,2-67;5-1
pollution  2-10,2-14, 2-66
specific fan power 2-68 10 69;4-16
sports facilities 2-45
standards rooms 2-50
‘temperature control  2-10,2-29,2-68
toilets 2-42
ventilation and air conditioning control
2-91010,2-32,2-68
zones and zoning  2-68
— s$ee also Air conditioning; Balanced
supply and extract-ventilation;
Ductwork; Extract ventilation;
Mixed mode ventilation; Natural
supply and mechanical extract
ventilation; Whole-house ventilation
Mechanical ventilation 'with heat recovery
(MVHR) 2-26,2-43 :
Mechanical volume controllers 2-132 .
Medium-dead/medium-live room spaces  5-16
Medium pressure ductwork systems 3-4
airleakage 3-4,3-6,3-17,3-18,3-19
air velocities 2-67; 3-4,3-10
dampers 3-40 -
sizing" 3-28,3-30
Medium pressurehot water (MPHW) systems -
1-12,1-15,1-19
Medium temperature hot water (MTHW) systems
1-23;2-124
Meshes  2-24,2-106; 3-56, 3-60, 3-62
— see also Pest control measures
Metal ducting . 3-32, 3-33, 3-34, 3-36,3-37,
3-38;5-9

, He‘ating,, ventilating, air conditioning and refrigeration

— see also Galvanised materials; HVCA
DW/144: Specification for sheet metal
ductwork

Metal spraying  3-38

Metering  4-9,4-15,4-17

— see also Instruments
Micro-cHp.systems 1-34

- Microbiological contamination 2-24, 2-74,

2-121; 3-44; 4-7,4-50
— see also Biological agents, Cleanrooms,
Legionella bacteria

- Microbiological laboratories 2-39 1040

Microbiological safety cabinets 2-38,2-40
Mid frequencies 5-3,5-10,5-12,5-21
Middle East  3-25

Military barracks 2-26

Mists, particle sizes  2-121

Mitred elbows 3-7,3-11t012.

Mixed-flow fans 2-129,2-130,2-132

Mixed mode ventilation' 2-9,2-10t0 12,2-43,
2-62,2-69 10 72, 2-80

Mixing boxes 2-86,2-8810 89 2-115t0 116;
3-21,3-30 i

Mlxmg ventilation - 2-9,2-19, 2- 66

Modelling 2-140to 141

Modular boilers — see Multiple boilers

 Moisture control = 3-441045

—see also Condensation; Hum1d1ty
control

" "Moisture eliminators 2-128

Montreal Protocol  4-12,4-13t0 14
Most penetrating particlesize (MpPs) 2-120
Motorised dampers 2-74; 3-23,3-40 to 41;
4-43 o '
Mounts :
" vibration control '_5-6, 5-291t033
— see also Vibration isolators
MPHW (medium pressure hot water) systems
1-12,1-15,1-19
MTHW (medium temperature hot water) systerns
1-23;2-124
Mulsi-function windows  2-112
Multi-modular control, compressors. 4-52 .

Multi-purpose sports facilities  2-44; 5-19°

— see also Recreational buildings

.Multi-split air conditioning 2-105;4-12,4-45,

4-46

Multi-zone terminal reheat systems 2-101to
102 i

Multi-zoned air handling units  2-33 t0 34,
-2-88 ’ :

Multi-zoned systems  2-36, 2-74, 2- 75 2- 100
2-141;3-6

Multiple boilers - 1-13,1-18,1-31, 1-34

— see also Sequencing controls

Multiple chillers 4-7,4-9,4-28,4-47 t0 49,
4-53

Multiple compressors  4-53

Museums 1-10;2-13,2-40t041

Narrow band frequency analysis  5-46
National Engineering Spéci’ﬁcan’on 2-121
National Home Energy Rating (NHER)  1-3
Natural draught burners 1-32 )
Natural draught cooling towers  4-50

Natural draught systems 1-47,1-48,1-49 .
Natural extract and mixed supply ventilation

. 29
Natural frequency  5-23 10 24, 5-26, 5-27,5-32,
5-33 .

Natural gas 1-53,1-55 10 56; 2-46

- Natural supply and mechanical extract

ventilation 2-9
Natural ventilation 2-8t09,2-57 t0 65,2- 107
0113

" assembly hallsand auditoria 2-19
atria  2-9,2-16,2-19,2-20, 2-61
basements 3-22

"cleanliness 2-14,2-111

communal residential buildings. 2-26

courtrooms 2-49

darkrooms 2-49

domesticbuildings 2-28; 3-36

ductwork  2-64,2-65,2-111 to 112; 3-22;
5-20 .

educationbuildings 2-42,2-43

filters and filtration  2-9,2-14

freecooling 2-5t06

health care premises = 2-34

high-rise buildings 2-33

humidity control 2-9,2-17,2-62

industrial buildings 2-31, 2-32,2-36
to 37 :

maintenance " 2-14,2-65 !

night cooling 2-6,2-62, 2-64,2-76 .

noise and noise control  2-9,2-37,2-43,
"2-63,2-66;5-1,5-13,5-20

pollution 2-9,2-14, 2-63, 2-66

sports facilities 2-45

transportation facilities :2-46

— see also Air bricks; Louvres;
Mechanical extract and natural
supply ventilation; Mechanical -
supply and natural extract
ventilation; Mized mode ventilation;
Roof ventilators; Trickle ventilators;
Windows :

- Nc—see Noise criterion (NC)
. NCB (balanced noise criterion) 5-21,5-49,5-50

Near-Zones 2-56.

Neoprene pads  5-27,5-30

Neutral pressure level 2-60

NHER (Natiorial Home Energy Rating) 1-3

‘Nightcooling . 2-76 to 80

atria. 2-20,2-21

education buildings 2-43

mechanical ventilation  2-6,2-76

mixed mode ventilation 2-71

natural venrilation = 2-6, 2-62, 2-64, 2- 76

stack ventilation 2-60.

ventilation strategy selection 2-10

windows 2-109

Night ventilation 2-64,2-78,2-111
Noise and noise coritrol 3-8, 3-21;5-1t0 50

absorption refrigeration  4-12

air conditioning 2-22;3-21;4-12

air control units  2-132

air leakage 3-17

bends 2-67;3-4,3-12,3-31;5-10to0 11,
5-12

break-outnoise 3-40; 5-4, 5-9, 5-14, 5-44

broadcasting studios - 2-21,2-22

chilled beams and ceilings.  2-82

chillers 4-12;5-3t04,5-6,5-38

circular ducting’ 2-67; 5-9,5-10

compressors 3-21;4-12,4-47,4-52; 5-6,
5-38 ) :

computer rooms 2-27

condensers 4-12,4-43;5-6

cooling towers  3-21;4-12,4-50; 5-6,5-38

cowls 4-12 :

cross-talk  2-34;5-18t0 19

dampers  2-22; 3-21, 3-30, 3-40; 5-5, 5-8
to9

diffusers 2-22;3-21;5-4,5-5,5-9, 5-40

~to4l :

domestic buildings - 2-28, 2-29; 5-21

dual ductsystems 2-89 )

ductwork fittings  3-4,3-10to 12, 3-13,
3-21;5-2,5-44
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ductwork maintenance 3-43

ductwork sizing ~ 3-26, 3-28, 3-31;5- 10
5-11

education buildings 2-43

- exposed thermal mass 2-79
- fancoil units 2-92; 5-6,5-21

fans 3-21,3-31, 3-63;4-12,4-43; 5-4, 5-5,
5-21t022

flexible ducting 3-33

grilles 2-92;3-4,3-21; 5-5,5-9,5-21,5-34

health care premises 2-34, 2-35

-heating- 1-15,1-20,1-23

high velocity systems  3-4

hotels 2-35.

industrial buildings 2-37

-louvres. 3-32;5-6,5-7,5-22

maintenance - 4-12

mechanical ventilation - 2-10, 2-22, 2-34,
2-41, 2-66,2-67; 5-1

natural ventilation 2-9, 2-37, 2-43, 2-63,
2-66; 5-1,5-13,5-20

passive stack ventilation 2-28;3-36

plantrooms 4-11,4-12;5-7,5-22

pressure drops  3-30

refrigeration and heat rejection * 4-3, 4 11

. to 12
- terminals  3-4,3-30, 3-35; 5-8,5-15t0 19,
5-40 to 41

textile ducts  3-34
vdpour compression chillers 4-12
vibration control and 4-12; 5-4, 5-3,5-6
whole-house mechanical ventilation 2-30
windows 2-63;5-4
— see also Air velocities; Background
rioise; Break-in noise; Break-out
noise; Daily noise exposure; Regen-
erated noise; Silencers; Sound;
Structure-borne noise; Water
hammer
Noise at Work Regulations 1989  4-11;5-7
Noise control in building services  5-17,5-20
Noise conversion efficiency  5-3
Noise criteria  5-1,5-3, 5-20 t0 22, 5-25, 5-43
to 44, 5-46,5-48 t0 50
Noise criterion (NC)  5-21,5-48 10 49, 5-30
Noise data 5-1,5-5,5-40,5-41 t042 '
— see also Noise measurement
Noiselevels 5-2,5-7,5-351t037,5-451046
— see also Background noise; Level
difference; Room sound levels
Noise measurement  5-110 2, 5-5,5-21, 5 35
10 37,5-44,5-45 t0 46
. —seealso A-weighted noise measurement;
Noise data
Noise nuisance 5-5,5-7,5-34
Noise prediction  5-5,5-151t019, 5-22,5-34,
5-38 1041
break-out noise 5-22,5-44-
lined ducts  5-10,5-41
plantrooms 5-7
regenerated noise  5-8
reverberantsound 5-7,5-19
.room noise levels 5-42to44
Noise rating (NR)  5-21, 5-48, 5-49, 5-50
Noise sources 35-1106,5-34,5-44
air leakage 3-17
directivity 5-16t017,5-22,5-48
fans 5-2,5-3,5-4,5-5,5-6,5-21
silencers 5-3,5-9
— see also Noise prediction
Noise transmission  3-21; 5-3,5-4 10 6,5-7,5-9
" t014,5-1710 18,5-20
— see also Break-out noise
Non-critical spaces 5-9
Non-standard ductwork sections  3-4to>5

Normal spaces 3-9

Normalised pressure drop coefficient 5-40
to4l '

Notification of Cooling Towers and
Evaporative Condensers Regulatlons
1992 4-10,4-11

NR (noise rating) 5-21,5-48,5-49,5-50

Occubancy, heat gain estimation 1-3;2-17 -
Occupancy categories 4-27t0 28

Occupancy detection  2-36,2-63,2-68,2-113
Occupancy levels  2-35,2-36, 2-43, 2-47,2-49;

4-9
-Occupant control  2-4, 2- 9 2- 26 2- 64 2- 71
2-140
— see also Users

Occupant satisfaction —see Comfort
Occupant training  2-28, 2-42, 2-71; 4-17
—see also Users
Occupational exposure limits (OELs) - 2- 14
2-15,2-37, 2-46, 2-47; 4-28, 4-30
— see also Daily noise exposure
Occupied zones - 2-51,2-52,2-53,2-56
Octave band frequency analysis  5-46 .
Octave band noise data .5-1,5-3,5-4,5-18,
5-21,5-22,5-40,5-411042
Odours 2-151016,2-23,2-42,2-46,2-47,
2-107; 3-41
Office buildings .
air infiltration allowances 1-10
air velocities  3-10
background noise  5-1,5-3,5-18
ductwork sizing  3-6
_energy efﬁc1ency 1-11; 2-4,2-18;4-15
w16
heating 1-5,1-11 .
" noiseand noise control 5-1,5-3,5-16,
5-21
refrigeration plant sizing 4-9
single sided ventilation .2-59
specific fan power 2-129
temperatures 2-56
textile ducting  3-34
ventilation requirements = 2-12t018
— see also Commercial buildings; Privacy
Office’equipment  2-17;4-5,4-7
—see also Small power loads
Offsets — see Bends ] '
Oil-fired boilers  1-3210 33,1-50; 2-41
Oilfuels 1-53to54,1-55,1-57 -
One-pipe hydronic systems ~ 1-15
One-third octave band frequency analysis
5-46
Open circuit cooling towers 4-49
Open compressors  4-46 1047
Open loop water cooling  2-94,2-106
Open springs 5-26,5-27,5-28,5-30
Openings )
access 2-68;3-19 10 20, 3-22, 3-36, 3-43;
‘ 4-5,4-18 '
airleakage 2-111
air velocities  3-10, 3-31; 5-9
- airflow  2-109,2-110; 3-39
atria 2-20
basements * 3-22 -
" carparks 2-46
clearances 3-31
cross ventilation = 2-59 to 60
ductwork connections 3-38
exhaust ventilation 2-37,2-114
industrial buildings 2-31,2-32
louvresizing 3-311t032
multi-purpose sports facilities  2-44
natural ventilation 2-62, 2-64, 2-65,2-111
noise control  5-9,35-20 -

smgle sided ventilation 2-59
stack ventilation - 2-60
thermal insulation  3-19-
toilets 2-46 ‘
wind pressures and  2-107
— see also Air inlets; Air outlets;
Combined openings; Doors;
Security; Terminals; Windows
Operating pressures — see Pressures
Operating temperatures — see Temperatures’

. Operation

refrigeration and heat re]ectlon 4- 9,4-11,
4-17

~_seealso Health and safety; Maintenance

Operation and maintenance manuals — see
Documentation .

Operational controls, refrigeration  4-53

Optical cooling  4-41

‘Orange book’, the 2-24 )

Orientation — see Building form and’
orientation

_ Qutlets — see Fan outlets; Terminals

Oval ducting — see Flat oval ducting
Overseaswork  3-24 1026
Oversizing — see Plant sizing

" Ozone 3-32

— see also Climate change; Pollution;
Refrigerant leakage; Refrigerants

Pads, vibration control - 5-27,5-30,5-33

Paints — see Protective coverings

Pan humidifiers 2-127

Parallel condensers 4-48 -

Parallel evaporators 4-47

Partial recirculation systems - 2-38, 2-45,2-66
—seealso Recirculation

Partially centralised air/water systems 2-72

t073

- Particlesizes 2-118,2-119,2-121

— see also Respirable particles
Passive cooling 2-60, 2-94 10 96
Passivesilencers 5-11to12
Passive stack ventilation 2-26,2-28 10 29,

2-42,2-43;3-35 10 36 '

— séealso Stack ventilation © °
Passive ventilation 2-2,2-5, 2-43

— see also Building fabric
Peak action level 5-7

" Peak frequencies 5-40

Peltier cooling 4-38
Penetration seals  3-21, 3-23, 3-54; 5-7,5-33,
5-34
Penetration tests  2-120t0'121
Percentiles, noise measurement 5-46
Performance
air conditioning 2-51,2-76
air handling luminaires 2-56
chilled beams and ceilings 2-80 to 81,
2-82 ' '
desiccant cooling  2-85 10 86 -
ductwork 3-9
fans 2-129;3-30
ground water cooling  2-95
heatpumps 2-97
mechanical ventilation 2-68 to 69
mixed mode ventilation 2-71t072
natural ventilation 2-65,2-111
refrigeration and heat rejection  2-106
t0 107; 4-3,4-4,4-17,4-30,4-31,4-32
splitsystems 2-105
thermal storage 2-77 t0 78, 2-79, 2-140
trickle ventilators 2-111
ventilation and air conditioning 2-1,2-3
04, 2-51,2-56
windows 2-107 to 109
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—see also Carbon performance rating
(CPR); Coefficient of performance
(cop); Coefficient of system -
- performance (Cosp); Efficiency;
Energy efficiency; Testing
Perlmeter heating 2-70,2-91, 2-99, 2-103; 5-6
Perimeter zones 2-75,2-103; 3-6
Pest control measures
air inlets and outlets” 2-106; 3-31
.inspection 3-45
kitchens 2-24 &
maintenance 3 43
. pressure drops  3-30,3-56 ,
whole-house ventilation 2-30 -
- —seealso Meshes
Petroleum fuels — see Oil fuels
PFI(Private Finance Initiative) 2-1;4-8
Photo-catalytic oxidation 2-121,2-123
Piezoelectricaccelerometers 5-46,5-47 .
"Pipe connectors 5-28,5-33
Pipes and pipework
.ammonia chillers ~4-27
chilled beams and céilings 2-81;2-82
cleanliness 2-93;4-46 .
computer rooms 2-27
cooled surfaces = 2-82,2-831t0 84
dealingrooms 2-49
dry air coolers  4-49
ductwork 2-41
gas services 1-56;2-41
groundaair cooling 2-92t0 93
heatemissions 1-29, 1-30
hydronic heatmg 1-14,1-16,1-18,1-26,
1-36
insulation 4-15
jointing and sealirlg . 2-83 )
liquefied petrolenm gases (LPG) 1-56
liquid fuel supply 1-57 -
multiple boilers  1-31
noise control  5-3,5-4,5-6,5-7,5-33
" pressure drops " 1-56, 1-65 to 66; 4-46
refrigeration and heat rejection  4-7,4-9,
4-22,4-46
sizing 1-13,1-15,1-20, 1- 36 1-63 10 66;
2-93
splitsystems 2-105; 4-45, 4-46
steam systems 1-20,1-21t022
underfloor heating  1-17,1-31
variable refrigerant flow (VRF)units  4-45
vibration control  5-6,5-27,5-28 to 29,
5-33,5-34
—seealso Copper prpes, Heat pipes; Steel
pipes; Vent pipes
Pitottubes 3-23,3-39,3-41
Pivotwindows 2-109
. Plane surfaces, heat emissions 1-28, 1-30
Plant )
air leakage * 3-17,3-19
broadcasting studios 2-22
documentation 3-40
ductwork  3-6, 3-17,3-19 to 20, 3-33
heating 1-261t052
pressure drops. 3-30
refrigeration and heat rejection  4-4,4-5,
4-11t012 '
— see also ‘Blow-through’ air handling
plant; Chillers; Compressors; Con-

densers; Cooling towers; Evaporators; -

" Expansion vessels; Heat éxchangers
" Plantrooms

cleanliness 3-42

ductwork 2-41; 3-6,3-42

electrical 2-41;5-6

jointing and sealing 4-12

maintenance 3-42

Heating, ventilating, air conditioning and refrigeration

-

noise and noise control 4-11,4-12; 5-4,
5-7,5-14,5-17,5-22 :
. refrigeration plant  2-41; 4-5,4-11,4-12,
4-18,4-28,4-30 -
reverberantsound  5-7
ventilation and air conditiéning 2-41, -
2-70
vibration control 5-7,5-22,5-30,5-33
Plantsizeratio  1-241026 -
Plant sizing
desiccant cooling 4- 37
heating 1-10, 1-24 t0 26, 1-30, 1-35,.1-62
load shiftingand 4-37
. natural ventilation 2-65

réfrigeration and heat re]ecuon 4-7,4- 9 .

4-25
.—see also Ductwork sizing
Plastic ductmg 3-36,3-37

. Plate heat exehangers 1- 14} 1- 33 4- 21 4-22,

4-29,4-42,4-43
Plenums
assembly halls and auditoria 2-18 1o 19
atria 2-20,2-21 ' ‘
ceilings 2-53,2- 56, 2-103
circulation areas 2-57
fans, 3-8
floors 2-70 -
health care premises  2-34
noise control 5-10,5-12.to 13

—see also Facade ventilation; Mixing © -

boxes; Solar chlmneys
Plinths 5-28
PNC (preferred noise criterion) 5 21, 5- 49
Preumatic actuators  1-38

. Pollution

air condmomng 2-14
airinlets and outlets 2-14, 2- 106 t0107;
3-31,3-32

air quality 2-50,2-118t0119;3-43t0 44
bifurcated fans 2-132
calculation methods  2-14
cleanrooms  2-25
cooling towers  4-50
dry air coolers 4-49

- exhaust ventilation 2-115
ground air cooling  2-93
health care premises . 2-35

. humidifiers 2-127

industrial buildings 2-31,2-36'to0 38
laboratories 2-38t0 40

mechanical ventilation 2-10,2-14,2-66 -
museums, libraries and art galleries = 2-40

* natural ventilation 2-9, 2-14,2-63, 2-66
refrigerantleakage 4-4,4-121to 14
transportation buildings 2-46 to 47
ventilation efficiency 2-51

“ventilation strategy selection. 2-6,2-9,
2-10 .
— see also Air quality; Clearliness; Dust;
Exhaust gases; Refrigerant leakage; .
Waste disposal
Polyester ducting — see Flexible ducting;
Textile ducting '
Polyisocyanurate ducting 3-36
Polypropylene ducting 3-36
Polyvinylchloride (pvC) ducting  3- 36 3-37
Power — see Electricity
Pre-cooling 2-21,2-92
Pre-galvanised materials — see Galvanised -
. materials
Pre-heating
atriafor 2-20° 7
dual duct systems = 2-87
energy efficiency 1-25
fan coil units  2-91

induction units 2-99
* intermittently-occupied buildings 1-24
- plantsizeratio 1-25,1-26
single duct systems 2-101
well-insulated buildings  1-3

- Pre-mix burners . 1-32

Preamplifiers 5-47

E Predicted mean vote (PMV) index 1-1

Predieted percentage dissatisfied (PPD)  2-51
Prediction — see Noise prediction

- Preferred noise criterion (PNC)  5-21, 5-49

prEN 1507 3-7,3-17
prEN 12237 3-7,3-17
prEN12828 1-15 :
Prescribed outdoor air supplyrate  2-13to 14
Pressure boosters = 1-56 - :
Pressure control
condensers 4-43
" heating 1-14,1-1810 19,11-21
- high-rise buildings 2-33
steam systemns  1-21 )
thermostatic expansion valves 4-44
variable air volume systems -3-40
— see also Dampers ’ '
Pressure drops
air control units 2-132
_ air handling units (AHUs) 2- 129 3-1,
3-63 .
airinlets 3-30,3-62
airsupply 3-62
" bends 2-67;3-11,3-12, 3-13, 3-59, 3-60,
3-61
branches * 3-12,3-57
chilled water systems  4-21
chimneys and flues 1-71,1-73 -
circular ducting  3-13,3-29
cooled surfaces 2-83
cooling coils 3-30
dampers 2-111; 3-13, 3-26, 3-30,3-60 -
* diffusers 3-55, 3-59, 3-60, 3-62
ducted cross ventilation 2-60
" ductwork  3-9,3-10 1o 11, 3-18, 3-26, 3-27,
3-28,3-30,3-55t062
ductwork connections 3-30
ductwork fittings 3-10, 3-12, 3-13, 3-30,
. 3-60'
ductwoerk length  3-5,3-34
" ductwork sizing 2-32; 3-26, 3-28, 3-30
eliminators  3-30
-energy efficiency 2-68; 3-7
evaporators 4-47
extract ventilation 3-26,3-30
fans 2-129;3-8,3-30°
filters and filtration 2-67,2-119, 2-123;
3-30
fire dampers  3-30,3-60,3-61
flexible ducting - 3-30, 3-34, 3-58
gas pipework 1-56
grilles 3-26,3-62
ground aircooling 2-93
heatrecoveryand 1-14;2-68,2-116
to 117
heaters 3-30
high pressure ductwork 3-3
‘humidity control  3-30
hydronic heating systems  1-15, 1-36,
1-64 10 66
indexruns 3-7,3-60-
louvres 3-30, 3-55, 3-56, 3-60, 3-62
mixing boxes 3-30
night cooling 2-76,2-78
noise and noise control  3-30
pest control measures  3-30,3-56
pipes and pipework  1-56, 1-65 to 66; 4-46
plant 3-30
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refrigerant migration chillers - 4-22
refrigerant pipework ™ 4-46 -
silencers 3-30;5-12,5-44
steam systems 1-19 .
tapérs 3-12,3-13
tees 3-12,3-57
terminals  3-30,3-31
- thermostatic expansion valves 4-44-
variable refrigerant flow (VRF) units  4-45
ventilation heat recovery costs  1-14
~water temperaturesand  1-36
—see also Air leakage; Constant pressure
drop method; Final pressure drop,
Index runs; Initial pressure drop;
Liquid line pressure drop; Normal-
ised pressure drop coefficient;
Suction line pressure drop H Total
pressure loss
Pressure—enthalpy charts  2-97; 4-24
Pressure Equipnient Regulations 1999 4 10.
Pressure jetburners 1-33
Pressure levels — see Neutral pressure level
Pressure loss factor  1-56, 1-65, 1-71; 5-39, 5-40
Pressure losses — see Pressure drops
Pressure reducing sets  1-20 to 21
Préssure regulating valves, air control units
2-132
_ Pressuresensors  1-37
Pressure Systems and Transportable Gas
; Containers Regulations 1989 ~ 1-22
Pressure Systems Safety Regulations 2000
: 4-10,4-11,4-18
Pressure vessels .1-14
Pressures o .
airleakage 3-17,3-26,3-53,3-63, 3-64
airport terminals 2-47 ’
" ceiling plenums. 2-56
cleanrooms 2-25
ductwork 3-4,3-18,3-19.
gassupply 1-53,1-55 to 56
health care premises = 2-34
industrial buildings 2-32,2-37,2-38
laboratories 2-40
mechanical extract and natural supply
. - ventilation - 2-66
retail buildings 2-44
steam systems - 1-20
swimming pools = 2-45
— see also Fan pressure; Fan static
’ pressure; Fan total pressure; Fan
-velocity pressure; Head pressures;
Hydraulic pressures; Neutral pressure
level; Pressure drops; Sound pres-
sure; Static pressure; Total pressure;
Velocity pressure; Wind pressures
PI'CSSUI‘IS&UOI] systems 3-22to 23
Prices — see Costs and costing
Primaryenergy 1-4,1-54 °
" Privacy 2-63;5-18t0 19
— see also Background noise; Cross-talk
Private Finance Initiative (PFI) 2-1;4-8
Programmable room thermostats 1-37
- Project management handbook for building services
2-4
Propellor fans
Protected shafts  3-22,3-54
Protective coverings 3-23,3-38;5-14
— see also Surface finishes; Thermal
insulation .
Psychrometric processes  2-86,2-87,2-124,
2-125,2-14210143
Pull-down time 4-7
Pulse combustion 1-32
Pulse tube refrigeration  4-40
Pump speed control  1-37 -

2-129,2-130,2-131; 3-8

. Pumps

chilled beams and ce111ngs 2 81
chilled water systems  4-21.
cooling towers  4-50
energy efficiency 4-7,4-9,4°21
free cooling 4-19
- heating system design  1-13
hydronic heating systems  1-15;1-18
t019,1-27,1-36 to 37
metering 4-17 .
noise and noise control  3-21;5-3,5-6
refrigeration and heatrejection 4-7,4-9
sea/river/lake water cooling - 2-106
solar heating 1-35
© steam systems. 1-21
vibration control 3-6, 5-28,5-33
- —see also Condensate pumps; Heat
pumps; Variable flow systems;
Variable speed pumping
Pure displacement terminals 2-57
Purging ventilation 2-47
—see also Smoke extraction and control
Push-pull hoods 2-114.t0115
pvC (polyvinylchloride) ducting  3-36, 3 37
Pyranometers 2-64, 2 112

Radlal-ﬂow fans — see Centrifugal fans
Radiant cooling systems — see-Chilled beams
. and ceilings !
Radiant heating 1-7,1- 12 1- 23 t024,1- 45
to 46
_ chilled beams'and ceilings '2-81
heatemissions 1-26;1-28,1-30, 1-62to 63
hydronic systems 1-14,1-17,1-26
Radiant temperature asymmetry 1-5,1- 12
1-23; 2-83 :
Radiator valves - 1-18, 1-37
Radiators — see Radiant heating

Radio studios 2-13,2-21t0 22
' Radiused bends 2-67; 3-8,3-11,3-12,3-34,
: 3-57

Radon 2-16,2-28,2-66,2-92,2-93
Rails — see Isolator rails -
Railway facilities * 2-46,2-47
Rain sensors 2-64,2-112to 113
Rainwater 2-64,2-123;3-45;4-11
Raised floors  2-66; 3-51,3-52
Ranque-Hilsch effect = 4-41
RC (room criterion) 5-21,5-49,5-50
Rebalancing — see Balancing
Reciprocating compressors

10 52; 5-6

4-46,4-47,4-51

Recirculation

air condmonmg 2-73,2-74

airport terminals  2-47

animal husbandry facilities 2-48

cleanrooms 2-25

cooling towers 4-50

dampers ~ 3-41

exhaust ventilation 2-115 .

free cooling ~ 2-68

health care premises  2-34

heatrecoveryand = 2-116 v

horticultural facilities 2-50 -

induction unirts - 2-99 )

mechanical ventilation 2-66, 2-68

mixing ventilation 2-66

retail buildings 2-43

single duct systems  2-100,2-101

sports facilities 2-46

warm air systems - 1-44

— see also Partial reéirculat_ion‘systems
Recreational buildings 2-45

— see also Assembly halls and auditoria;

Sports facilities

- Recuperators

" Refrigerant pipework pressure drops  4-46

Rectangular ducting  3-4 -
air velocities - 3-10; 5-9
aspect ratios  2-67; 3-4,3-6,3:9
cost control 3-9 )
dampers 3-35,3-40
heat transfer equation  3-15
mitred elbows 3-111012
noise 5-9,5-10,5-41
" passive stack ventilation = 3-35
‘sizing = 3-28,3-48t049,3-58
space requirements 3-51
support 3-24.
tapers 3-13,3-58
testholes 3-41
Rectifiers  4-35
2-117
«—see also Heat exchangers
Reference air 2-129
Reflected sound  3- 21; 9 141015,5-16t0'17,
5-20 .
duct take-offs 5-11
exposed soffits  2-79
plenums 5-10,5-12
— seg also End reflection loss;
Reverberantsound
Refrlgerant detectors and detection 4~ I 1,
4-12,4-28,4-30
ammoniasystems  4-30,4-35
~ Enhanced Capital Allowances = 4-15
" post-occupancy checks  4-17
sleeping accommodation 4-45°
variable refrigerant flow.(VRF) units  4-45
Refrigerant handling certificates 4-18,4-30
Refrigerant leakage 4-30to31
ammonia systems  4-28,4-35
chilled water systems  4-19
. chillers 4-35,4-46
compressors  4-47
energy efficiency 4-4,4-30
health and safety 2-44; 4-10,4-30
hotels 2-35
" ‘pipes and pipework - 4-46
pollution 4-4,4-12to 14
retail buildings 2-44
.splitsystems 2-106
variable refrigerant flow (VRF) units  4-45
Refrigerant migration chillers 4-22 to 23,
4-24,4-43

Refrigerant safety groups  4-28 )
Refrigerants 4-25 t027,4-31,4-34 10 35,4-56
charging 4-7,4-28,4-29,4-31, 4-44, 4-45,
4-47 »
. global warming potentials 4-7,4-14"
health and safety 2-44;4-101t011,4-26, -
4-27 to 30
procurement 4-8
— see also Ammonia refrigerationy
Chlorofluorocarbon refrigerants; -
Hydrocarbon refrigerants; Hydro-
chlorofluorocarbon refrigerants;
Hydrofluorocarbon refrigerants; -
Refrigerant leakage; Waste disposal
Refrigerated display cases 2-44 '
Refrigeration 2-41,2-124;4-11t056
—see also Air conditioning; Cooling;
Heat rejection; Variable refrigerant
flow (VRF) systems
Refrigeration control 4-3, 4 7,4-9,4-12,4-51
to 53
Refrigeration lift 4-7,4-31,4-32

. Regenerated noise 2- 89 3-3;5-2,5- 3 5-7t09,

5-38 t0 40, 5-44
Regeneration, cooling systems
2-93;4-37,4-39

2-85,2-86,
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- Regenerators 2-118

Regulating valves 1-381039;2-132;4-7
Relative humidity — see Humidity control

‘Reliability 4-3,4-71038,4-30

Renewable energy 1-54t055

Replacement air ) v
domestic buildings - 2-28, 2-29; 3-36
education buildings - 2-42
health care premises 2-34
‘industrial buildings 2-32,2-36,2-38 .
kitchens 2-23t024
laboratories 2-39
warm air systems 1-22

. Residential bulldmgs 2-13,2-26;3-10; 4-45;

5-17
— see also Communal residential
buildings; Domestic buildings;
Hortels; Student accommodation
Resonant frequency 5-23,5-24, 5-26, 5-27,
5-28,5-47
Respirable particles 2-16 -
— see also Dust; Particle sizes
Response factor — see Thermal response
Restrained springs  5-26,5-27,5-28
Retail buildings 2-4,2-13,2-43t044;3-10 °
— see also Commercial buildings; -
Warehouses ' :
Reverberantsound  5-6,5-7,5-15, 5- 16, 5-17,
5-181019,5-47 1048
— see also Reflected sound
Reverberation time 5-17to 18, 5-19, 5-48
Reverse flows  2-33,2-40; 3-10; 4-41

Reversible heat pumps. . 1-16, 1-34; 2-73;4-24, -

425
Ribbed matisolators 5-26,5-27

- Risers  3-5,3-10, 3-30 t0 31, 3-51

Risks and risk assessments  1-11; 2-14, 2-42;
© 4-8,4-10,4-11
— see also Hazardous areas; Health and
safety

River water cooling 2-106;4-20t021,4-43
Road tunnels 2-46 ‘
Rodent protection — see Pest control measures
Rooflights 2-111
Roofspaces 2-18;4-18
Roofventilators. 2-111

chimneys and atria  2-20,2-61

fire protection” 3-23

neutral pressure leveland  2-60

noise and vibration 5-5t06

passive stack ventilation 3-35

- pollution control - 2-107

— see also Ventilation stacks
Roofs  2-75,2-761077;3-6
Room air conditioners 2-73, 2- 99 3-21;4-12,

) 4-45

— seealso Split systems
Room air distribution — see Air distribution
Room constant  5-19,5-47,5-48 '

"~ Room criterion (RC)  5-21,5-49,5-50

Room-sealed appliances 1-51
— see also Condensing boilers
Room sound levels 5-3,5-141t019,5-42t0 44
Room spaces 5-16 ‘
Room thermostats  1-18,1-37
Room ventilators 2-29
Rooms
noise transmission 5-17to 18
—see also Bathrooms; Battery rooms;
Boiler rooms; Changing rooms;
Cleanrooms; Computer rooms; Court
rooms; Darkrooms; Dealing rooms;
Kirtchens; Lift motor rooms; Plant
- rooms; Standards rooms
Rotary burners - 1-33

Rotary/rotex absorption ghillérs 4-34
Rotating drum humidifiers 2-12710 128
Roughness 3-34

. Round ducting — see Circular ducting

Rubber ductmg 3-36

Rules and Guiddnce for Pharmaceutical .
Manufacturers and Distributors  2-24

Run-around coils 1-14;2-117

Safety — see Fire protection; Hazardous areas;

Health and safety; Risks and risk
~ assessments '
Safety cabinets 2-38,2-40
Safety devices . 4-53,4-54
Safety vent pipes  1-19
Saltbaths 2-141

- Sanitary accommodation  2-46

— see also Bathrooms; Toilets
Scale formation  2- 90, 2-128;4-7,4-43
Schedules — see Documentation
Schools 1-10; 2-42; 3-36

— see also Education buildings
Screw compressors  4-46,4-47, 4-53; 5-6
Scroll compressors  4-46,4-47,4-53
SE-ducts  1-51
Sea water cooling 2-106; 4-20 to 21, 4-43
Sealed hydronic heating systems 1-19

Sealing — see Jointing and sealing; Penetration

seals; Vapour barriers
Seasonal coefficient of performance 2~ 97
Seasonal efficiencies 1-13,1- 16 4- 49
Second action level 5-7 .
Secondary coolants  4- 27 4-35 to0 36,4-42
Sectional boilers. 1-31
Security 2-64,2-109,2-111;4-3
—see also Access
SEDBUK (Seasonal Efficiency of Domestic
Boilers in the UK) database .1-13
Self-noise sound power level 5-9
Semi-hermetic compressors  4-46

.Sensors

air condmomng 2-74,2-75,2-76

air quality 2-47,2-113; 3-35

cleanliness 3-38,3-43,3-45

condensation 2-81,2-82

cooled surfaces 2-84

dual ductsystems 2-86,2-87,2-881t089 .

ductwork:  3-6,3-38,3-43,3-45

fan coil unjts  2-91

fan control 3-38

heating systems. 1-23,1-24,1-37,1-45

hot deck/cold deck systems  2-88

humidity control 2-29,2-68,2-74 10 75,
2-100,2-113; 3-36

induction units- 2-99

multi-zoned systems - 2-75,2-101

night cooling 2-80

single duct systems  2-100,2-101

variable air volume systems 2-102,2-103,
2-105 _

variable refrigerant flow (VRF) units  4-45

ventilation control 2-63,2-64, 2-68,
2-112t0113

—seealso Carbon dioxide sensors; Frost
precautions; Occupancy detection;
Rain sensors; Refrigerant detectors
.and detection; Solar sensors;

' Temperature sensing; Thermostats;
Wind sensors
Sequencing controls 1-14, 1-18; 4-7,4-48
Series evaporators 4-47 t0 48

~ Sewagegases 1-33 .

SFP — see Specific fan power
Shading 2-6,2-20,2-62,2-109 -
Shaftpower, fans 2-129

© Shafts 2-111to 112;3-5,3-22,3-54

— see also Builders’ shafts and work ducts
Shape factors  2-78, 2-83; 5-27
Shell and tube boilers  1-31, 1-39, 1-49, 1 50
Shell and tube condensers 4-43 :
Shell and tube evaporators  4-42,4-49

—see also Chillers '
Shops — see Retail buildings
‘Short-circuiting’  2-57,2-107; 3-32
Shuntsystems 1-51

Sick building syndrome - 2-12,2-119

Silencers 5-4,5-9,5-11to13,5-44
air inlets and outlets  4-12
‘cleanliness 3-45
cross-talk  5-19
energy efficiency 4-12
fan coil units . 5-6
fans 4-12; 5557514
generators - 5-6
inspection . 3-45.
naturally ventilated buildings = 5-20
noise data 5-42
noise sources. 5-3,5-9
plantrooms 5-7,5-14
pressure drops . 3-30; 5-12,5-44
regenerated noise  5-8
roof-top units  3-6
Simultaneous heating and cooling 2-43,2-73,
2-74,2-75,2-105; 3-6; 4-45
- —see also Heating/cooling conflicts
Single duct systems  2-100 t0.105
Single sided ventilation 2-8,2-9,2-58,2-59
Single split direct expansion units  4-45
Single zone air conditioning  2-1001to 101
Sizing
fans. 3-7;4-7;5-34
heaters 1-10,1-30
louvres 3-31to32
pipework 1-13,1-15,1-20, 1-36, 1-63
10 66; 2-93
— see also Ductwork sizing; Particle sizes;
Plant size ratio; Plant sizing; Space
requirements
Skids '5-28,5-30

Slabs

resonances 5-26,5-32
—seealso Cooled surfaces; Floors
Slinkies 2-95

Small power loads  2-5, 2-49; 4-5

— see also Office equipment
Smoke dampers 2-34; 3-8, 3- 19 10 20, 3-21
1022,3-43

.Smoke detectors  3-38

Smoke extraction and control  2-16, 2-20, 2-44,
2-47,2-61;3-8,3-21t0 22
_ — see also Fire protection; Tobacco smoke

Smoke particle sizes 2-118,2-119,2-121

Smoke tests  3-45

Smokes, definition  2-118

Sodium flame tests  2-120

‘Soft’ bends  3-3,3-11

Solar chimneys 2-61,2-62

— see also Facade ventilation

Solar control 2-62,2-109

Solar gain  2-17, 2-43, 2-50, 2-61; 3-6

Solar panels 1-14,1-16,1-35;4-39

Solar sensors  2-64,2-112

Solid adsorption refrigeration  4-32,4-38

Solid fuel boilers 1-33,1-50

Solid fuels 1-54,1-55,1-57 1058

Sones 5-42 "

Sound — see Direct sound; Noise and noise
control; Reflected sound; Reverberant
sound
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Sound and vibration design and analyszs 5-8,
5-40

-Sound intensity  5-35,5-36 to 37
Sound level meters  5-21,5-45,5-46,5-47

Sound levels 5-3,5-141019,5-22,5-35 1037,
5-42 to 44

‘Sound power 5-3,5-35, 5-36 to 37, 5-42

boilers 5-6
duct take-offs 5-11

ductwork 5-8,5-14,5-18,5-19, 5-22, 5-40,

- 5-44
plenums 5-12
- regenerated noise 5-8

room sound levels© 5-15,5-17

voices 5-18t019
Sound pressure 5-15,5-18, 5- 35 to 37, 5-42
Sound reduction index  5-14,5-17to 18
Sound transmission — see Noise transmission
Space requirements

chilled beams and ceilings 2-82

cowls 3-31 ’

desiccant cooling 2-86 .

ductwork - 3-5,3-6, 3-19, 3-23, 331 3-51

evaporative cooling  2-90

ground water cooling  2-95 10 96

ice storage systems .4-37

isolation hangers . 3-5

louvres: 3-31to32

noise control equipment  5-5

refrigeration and heat rejection.  4-3,4-5,

4-9,4-11,4-12
 thermalinsulation 3-5,3-23

—see also Access; Roof space

Space requirements for plant access, operation and
maintenance 3-5,3-51

"Spacing

diffusers 2-54
ductwork access 3-22,3-43
ductwork fittings  3-13
ductwork supports  3-24
testholes 3-20, 3-41
. turning vanes 3-12
Special waste — see Waste disposal
Specific fan power 2-129
definition 3-3,3-7,3-63 o
ductwork  3-6,3-7, 3-9, 3-26, 3-30, 3-63
meéchanical ventilation 2-68 to 69; 4-16
— see also Fan power
Specific heat capacity 1-26; 4-21
Specificrefrigerant charge 4-7,4-31

- Specifications — see Documentation

Speed variation, compressors 4-52
Splitsystems 2-53,2-73;2-105 to 106; 4-12,
4-45,4-46 )

— see also Room air conditioners
Splitters  3-7,3-8,3-11,3-12, 3-13, 3-33,3-57
Sports facilities  1-10; 2-44 to 48; 3-34; 5-16,

5-19

— see also Squash courts; Swimming pools
Spotcooling* 2-51
Spotheating 1-23,1-24, 1-45,1-46,1-55
Spray humidification 2-75,2-126 to 127,

2-128,2-142,2-143 _
Sprayed coils  2-124,2-127,2-128,2-143
Spraying, metal 3-38 '
Spread 2-52,2-132
Spring hangers — see Isolation hangers
Springrate 5-23,5-32
Springs 5-23,5-24,5-27 t0 28, 5-29, 5-30, 5-34
Sprinkler stokers 1-33 .

. Squash courts 1-9; 2-44,2-45

Stability, ductwork 3-23
Stack effects  2-20,2-33;2-42,2-58 t0 59, 2-65,
2-111

‘ Stack heights  2-111

Stack ventilation’ - 2-8,2-9,2-19,2-60 to 62
— see also Passive stack ventilation;
" Ventilation stacks
Stacks, thermoacoustic refrigeration  4-40
Stainless steel chimneys 1-51 : ’
Stainless steel ducting — see Metal ducting

Standard assessment procedure for the energy rating

of dwellings, heating  1-3,1-11
Standardisation ‘3-5,3-30
Standardsrooms 2-13,2-50
Standby generators  1-17;2-22,2-27;4-7;5-6
Standby refrigeration equipment 4-7 to 8,4-9
Start-up time, chillers 4-7to 8
Static deflection  5-23 to 24, 5-25 10 26, 5- 27
5-28,5-29,5-32
Staticelectricity 2-17
Static pressure
air leakage and  3-53, 3-63,3-64
definition 3-3,3-29 .
dual duct systems 2-87,2-88
ductwork classification 3-4
hydronic heating design  1-14, 1-15
_ pressure loss calculation  3-30
radiused bends 3-11. :
static regain calculations 3-28, 3-29 t0 30
variable air volume systems 3-40
— see also Dampers; Fan static pressure
Staticregain method 2-33;3-28t030
Status sensors  1-37
Steam boilers 1-20, 1-22,1-39 10 40

 Steam humidification 2-124,2-125,2-126,

2-127
broadcasting studios  2-22
carbon emissions 2-73
‘energy efficiency  2-73,2-128
health care premises 2-34-
psychrometric process 2-142
single duct systems 2-100to 101
Steam jet refrigeration 4-38to 39
Steam-powered absorption chillers 4-34 .
Steam systems 1-19t0 22, 1-39 10 43, 1-57;
. 2-124
Steam traps 1-21,1-401t041,1-42
Steam turbines 4-48
Steel boilers 1-31,1-49
Steel chimneys 1-31
Steel ducting — see Metal ducting
Steel pipes 1-29,1-56
Stirling cycle refrigeration  4-39

_ Stock rearing facilities  2-48

Stokers 1-33,1-50

Storage — see Combined primary storage units;
Fuel storage; Historic materials
conservation; Ice storage systems;
Thermal storage; Water storage

Storage heating 1-18

Strainer cycles 4-21

Straw, as fuel - 1-34

Strouhal numbers  5-39 to 40

Structural bearings 5-29

" Structural heatlosses 1-7t0 8

Structural loads 4-18
Structure — see Building fabric; Building form
and orientation

Structure-borne noise 4-11,4-12; 5-3,5-4,5-6

— see also Vibration and vibration control

Stub ducts  1-22;2-56

Student accommodation 2-26,2-43

Sub-metering 4-9,4-17

Suction line pressure drop  4-46

Supply and return openings — see Air inlets;
Air outlets; Grilles; Openings;
Terminals

Support — see Ductwork support; Isolation
hangers; Trapeze supports

Surface finishes  2- 78 2-79,2-83;3-22

_seealso Protective covenngs
Surge 4-52
Suspended unit heaters  1-43,1-49,1-50
Swimming pools' 2-45

air infiltration allowances 1-10

energy efficiency 2-46

heatpumps 1-14;2-45

heatrecovery 2-45,2-46

heating 1-14,1-16,1-35

noise control  5-19

temperatures 2-44,2-45

textile ducting  3-34

ventilation 1-9;2-44,2-45,2-46 -
Swirl 2-51,2-132; 3-8, 3-31,3-32
Swirl-type diffusers - 2-57 ‘ :
Synthetic dust weight arrestance  2-119, 2-120-

Take-offs — see Branched
Tangential fans  2-129,2-130,2-131 to0 132
— see also Fan coil units
Tanks — see Cistérns; Fuel storage; Water
. storage
Tapers- 3-12to13,3-31
ductwork sizifig worked example 3-56,
3-57,3-58,3-59,3-60, 3-61,3-62
Tees 3-12 '
" ductwork sizing worked example 3-56
to 57, 3-58, 3-59, 3-60, 3-61, 3-62, 3-64
-—see also Branches
Television studios 2-13,2-211t022
Temperature-based balancing  1-16
Temperature control 1-1;2-16
air conditioning 4-19°
air control units 2-132
animal husbandryfacilities - 2-48
chilled beams and ceilings . 2-81
computer rooms 2-26,2-27 )
domestic buildings 1-18;2-29
dual duct systems  2-87
fan coil units  2-91
health care premises 2-34
heating 1-18t019,1-24,1-37,1-45
- horticultural facilities  2-50
hot water storage cylinders  1-18
induction units  2-99
industrial buildings 1-3
mechanical ventilation 2-10, 2-29, 2-68
museums, libraries and art galleries 2-41
natural ventilation 2-9,2-62, 2-64, 2 112
retail buildings 2-43,2-44
sea/river/lake water cooling - 2-106
single ductsystems 2-100, 2-101
steam systems 1-21
variable air volume systems 2-102
—see also Air conditioning; Frost
precautions; Temperature sensing
Temperature differences :
air distribution jets 2-52 to 54
air handling luminaires 2-53
air quality parameter 2-50 -
airflow ratesand 2-53
atria  2-19,2-20
condensers 4-43
convective heating  1-5
cooling 2-53;4-21
costs. 2-53 ]
displacement ventilation 2-56,2-57
fan coil units  2-91
health care premises 2-34
heatexchangers 4-42
heatlosses 1-8
heating system design  1-5, 1-7
liquid line pressure drops ~ 4-46
mixing ventilation 2-19
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nightcooling 2-76

office buildings 2-56

secondary coolants ~ 4-36

splitsystems 2-53

thermoacoustic refrigeration  4-40

warm air systems 1-22, 1-45

~ —seealsoDisplacement ventilation;

Radiant temperature asymmetry;
Stack effect; Stack ventilation;
Temperature lift

. Temperature drop calculation, thermal

insulation  3-65
Temperature gradients — see Temperature,
. differences
Temperature lift  4-7,4-31,4-32
Temperature sensing
cooled surfaces 2-84 °
displacement ventilation 2-57 -
"dual ductsystems 2-86, 2-87
ductwork fan control 3-38
fan coil units  2-91
hydronic heating - 1-37
induction units 2-99
mechanical ventilation 2-68
multi-zone terminal reheat systems
2-101
natural ventilation 2-64,2- 112
night cooling 2-80
radiantheating  1-24
retail buildings 2-44
single ductsystems 2-100,2-101
solarpanels 1-35
variable air volume systems 2-103
— see also Temperature control;
Thermostats
Temperatures .
absorption chillers' 4-33,4-34
-ajr cooled condensers - 4-42 to 43, 4-49
air quality parameter - 2-50
animal husbandry facilities 2-48
assembly halls and auditoria 2-19
atria  2-19 t0 20, 2-61
bathrooms 1-6
batteryrooms  2-41
broadcasting studios 2-22°
chilled beams and ceilings 2-80to 82;-
4-5,4-19,4-20 :
chilled water systems  4-53
comfort 1-3;2-51
computer rooms 2-27
¢ooled surfaces  2-83
cooling towers 4-50
desiccantcooling - 4-37
displacement ventilation 2-36, 2-57;
4-19,4-20 )
domesticbuildings 1-6,1-18;2-29
ductwork 3-131t0 16,3-21,3-22,3-64
1065
evaporative condensers 4-43
evaporators 4-42
_ expansionvalves 4-44
fan coil units  2-90,2-91
. gascyclerefrigeration 4-40
ground air cooling 2-93
ground water cooling 2-94
heatemissionsand 1-27
heatexchangers 4-32,4-42
heating 1-6to7,1-141015,1-23,1-24
horticultural facilities: 2-50
induction units 2-98,2-99
liquid fuel storage 1-57
modelling 2-140
multi-zoned systems  2-75
multi-purpose sports facilities  2-44
museums, libraries and art galleries .2-41

- office buildings = 2-56

refrigeration and heat re]ecnon design,
4-5,4-19,4-26

retail buildings = 2-43

swimmingpools 2-44,2-45

thermoacoustic refrigeration  4-40

through-the-wallunits 4~ 45

toilets 1-6

variable air volume systems -2-102

. vortex tube coolinig = 4-41

water storage 2-41 '

— see also Climate; Comfort; Dry
resultant temperatures; Environ-
‘mental temperature; Floor temper-

- atures; Ground temperatures; Heat
gains; Heat losses; Radiant tempera-
ture asymmetry; Temperature
control; Temperature differe'nces;‘
Water temperatures

Terminal reheat systems  2-101 to 102, 2-103

Terminals 2-50,2-51to 36, 2-13210133; 3-10,

3-51,3-52
airvelocities 2-133; 3-10
airflow measurement 3-38 to 39
cleanliness 2-34
dampers 3-34t035,3-40
displacement ventilation 2-57
documentation 3-40 -
health care premises 2-34
high pressure ductwork 3-28,3-30 .
~ noise and noise control  3-4, 3-30; 3-35;
5-8,5-151019,5-40 10 41 ’
partially centralised air/water systems
272
pressure drops  3-30, 3-31
refrigeration 4-3
‘splitsystems  2-105
* variable air volume systems  2-102 10 105
~seealso Air inlets; Air outlets; Airport

terminals; Bus terminals; Diffusers;

Exrtract ventilation; Grilles; Jets;
. Louvres
Testholes 3-20, 3- 34, 3- 40 3 41,3-42
Testing
air leakage 3-6107,3-18t019,3-38, 3 39;
4-5
batteries 2-124
cooling towers 4-51
ductwork 3-6to07,3-8,3-181t0.19,3-38
to 41, 3-45,3-51
filters 2-11910121
- fire dampers  3-20,3-21
natural ventilation 2-65

TEWI (total equivalent warming impact) 4-14,

4-15,4-30, 4-37

Textile ducting  3-34, 3-36, 3-37

Theatres — see Assembly halls and auditoria;
Health care premises

'Thermal admittance  1-11,1-25; 278

Thermal bridges 1-7t08
Thermal capacity
chimneys 1-51
education buildings 2-43
heatrecovery 2-64 .
heating 1-7,1-10to 11, 1-24 10 26;2-77
.ventilation and air conditioning 2-5, 2-6,
2-62,2-76 to 80, 2-140"
© —seealso Exposed thermal mass; Passive
cooling
Thermal comfort — see Comfort
Thermal convection coefficients 2-23
Thermal gradients — see Temperature
differences
Thermal inertia— see Thermal capacity
Thermal insulation  1-12 to 13; 4:15,4-16 |

airtightnessand  3-36

chimneys " 1-51 to 52; 2-61

computer fooms 2-26

condensation- 2-18

cooled surfaces 2-83

costs and costing  1-3

domestic buildings 2-28

ductwork 2-28,2-67; 3-5, 3- 14 to 16,
3-23,3-35,3-37 .~

ductwork access  3-19

ductwork supports * 3-24

fibrous duct linings  5-14

flexible ducting 3-34

inspection 3-45

openings 3-19

passive'stack ventilation 2-28;3-35

space requirements- 3-5, 3-23

storage vessels 1-18 .

" student accommodatiorf ' 2-43
temperature drop calculation 3-65
thicknesses 3-15to 16,3-65
underfloor heating 1-17
vent11at1on strategy selection 2 6
We1ght 3-37
—see also U-values

Thermal mass — see Thermal capac1ty
Thermal resistance - 1-8,1-12
—seealso U-values

. Thermal response 1-7,1-13,1-25

Thermal storage  1-18; 2-77 t0 78, 2-79, 2-85,
" 2-140; 4-37
—see also Building fabric; ‘Coolth’; Night
cooling; Thermal capacity
Thermal wheels 1-14; 2-85,2-86,2-117
to 118;4-37

_ Thermionic refrigeration 4-40 -

Thermoacoustic refrigeration 4-40to41 "
Thermodynamic steam traps  1-40, 1-42
Thermoelectric cooling 4-38

Thermostatic expansion valves 4-37,4-42,

4-44
Thermostatic radiator valves , 1-18,1-37
Thefmostaticsteam traps  1-40, 1-41
Thermostats  1-18, 1-19, 1-23, 1-37, 1-45; 2-50;

3-38 :

-— see also Sensors

Thermosyphon ch1llers 4-221023,4-24,4-43
Thicknesses

ductlinings 5-10, 5-11

ductwork  3-36t0 37

ductwork insulation  3-151o0 16, 3-65
Threshold of hearing 5-36
Through-wall air conditioners — see Room air

conditioners

Throw 1-44;2-51 t0 52, 2-54,2-103,2-105;
. 3-35;4-45 :

Tobacco smoke 2-15,2-17,2- 24 2-26,2- 28
2-36,2-119

Toilets
air infiltration allowances 1-10
commercial buildings 1-18
domestic buildings 2-30,2-46
extract ventilation 2-45,2-46
health care premises  2-35
mechanical ventilation  2-42
mixed mode ventilation 2-70
- sports facilities 2-45
temperatures ~ 1-6
ventilation "1-9;2-13,2-46
Total equivalent warming impact (TEWI) 4-14,
4-15,4-30,4-37 :
Total pressure  3-3,3-29
— see also Fan total pressure
Total pressure loss  3-26, 3-28, 3-29, 3-30
— see also Static regain method



Index

I-23

Total radiant heating 1-23,1-24
Training 2-28,2-42,2-71; 4-9,4-17
— see also Weight training facilities
Transfer grilles 2-30,2-112
Transmissibility 5-24, 5-25
Transmission — see Noise transmission
Transportation buildings 2-13,2-46 to 47
Trapezesupports  5-33
Triangular ducting 3-4to5
’Tr1ck1e ventilators 2-110to 111
. communal residential bulldmgs 2-26
. domestic buildings 2-28,2-29; 3-36
draught minimisation 2-62,2-108
education buildings 2-42
heatgdinsand 2-9
high-rise buildings 2-30
passive stack ventilation 2-43; 3- 36
student accommodation  2-43
Tunnels 2-46 :
—see also Wind tunnels
Turndown 2-55,2-102,2-103 .
Turning vanes 2-67; 3-8,3-1110 12, 3-22; 5-11
Twin-wall ducting — see Double skin ducting
Two-phase secondary coolants 4-36
Two-pipe hydronic systems  1-15
Two-stage evaporative cooling 2-89

U-ducts  1-51
U-values 1-7108;3-14
—see also Thermal insulation
Ulira-low particle arrestor (ULPA) filters 2-120
Ultrasonic humidifiers 2-124,2-127,2-128
" Ultraviolet germicidal irradiation (uver)
2-121 .
Ultravioletlamps 3-44 .
Underfeed stokers 1-33
Underfloor cooling 2-94
Underfloor heating 1-5;1- 13 1-15, 1 17,1- 30
t031;2-45
— see also Floor temperatures-
Underfloor ventilation 2-18, 2-28; 2-60
Underground railway stations  2-47
Uninterruptible power supplies  4-7 :
Unlined straight ducts  5-9°.  ~
USFS209E " 2-24,2-25
Users 4-3104,4-5,4-8,4-9,4-11,4-17
— see also Comfort; Occupant control
Occupant training

UVGI (ultravmlet germicidal 1rrad1at10n) 2-121

Valves 1-38t039
chilled beams and ceilings 2-81
hydronic heating 1-15,1-18t0 19 ~
noise and noise control -5-5
refrigeration systems  4-29,4-31,4-37
steam heating 1-20t021,1-22,1-40
— see also Expansion valves; Float valve
regulators; Pressure reducing sets;
Radiator valves; Regulating valves
Vapour, as refrigerant  4-27
Vapour barriers 2-18,2-26; 3-14to 15, 3-16
1017,3-24,3-51 -
Vapour compression chillers 4-12,4-31 10 32,
4-36,4-46 1047
Vapour compression refrigeration  4-4,4-7,
4-10,4-18,4-23 1032
— see also Heat pumps
Vapour generators  2-125
Vapour sealing — see Vapour barriers
Vapours 2-120,2-121 R
Variable air volume (VAV) systems 2-72,2-102
- tol0s
air conditioning 1-44
airflow  2-105;5-5
broadcasting studios  2-22

Variable flow systems

commissioning- 3-39
dealing rooms 2-49° .
dual ductsystems 2-86, 2-87 to 88
ductwork 3-7,3-28,3-40;5-5
-energy efficiency  2-34,2-102, 2- 103 3 7
fans 2-103;3-40
health care premises 2-34
heating- 1-44;2-103
_hotels- 236 7
laboratories 2-39
noise 5-3,5-5
pressure control 3-40
3-7;4-22,4-481049,
4-33 o .
Variable orifice double regulating valves 1-39
Variable refrigerant flow (VRE) systems ~ 2-35,
2-73; 4-45
Variable speed compressors  4-52, 4-53
Variable speed drives = 3-7;4-7,4-15
Variable speed fans :
cleanrooms 2-25
cooling towers 4-50
energy efﬁc1cncy ‘1- 13 2-46,2-68; 3-7;
4-7
safety cabinets - 2-40
Variable speed pumping 1-13, 1-18 10 19 1-36
to 37; 4-7, 4-48
Vehicle exhaustgases  2-46t047
Velocities
noise and vibration control 5-23,5-25,
5-35,5-46
- steam heating systems 1-20
. —see also Air velocities; Efflux velocities;
Face velocities; Water flow rate
Velocity method 3-28
Velocity pressure  3-3, 3-28, 3-30

" Velocity reset vav boxes  2-105

Ventpipes 1-19
— see also Ventilation stacks

' Ventilated air spaces 2-18

Ventilated ceilings  2-23,2-27-
Ventilated chimneys 1-52
Ventilated luminaires — see Air handling
luminaires
Ventilation and air conditioning 2- lto 142
basements 3-22

heatlosses 1-8t010,1-23,1-24,1-25;

- 2-64 '
heating systems  1-5, 1-7,1-9, 1-23, 1-45
steam systems 1-21,1-41

— see also Air conditioning; Dlsplacement
ventilation; Exhaust ventilation;
Extract ventilation; Mechanical
ventilation; Natural ventilation

Ventilation and air conditioning control 2-4
", aircontrol units 2-132

assembly halls and auditoria 2-19

assessment.of requirements 2-140to 141

broadcasting sudios  2-22

chilled beams and ceilings "2-81

comfort cooling and air conditioning
2-731075 .

communal residential buildings '2-26

computerrooms 2-27°

cooled surfaces 2-83

cooling '2-73t075 )

displacement ventilation 2-57

domestic buildings  2-29

evaporative cooling  2-89

extractfans 2-29

fan coil units  2-91.

heatpumps 2-97

hotels 2-35

industrial buildings 2:32

Ventilation heat losses

mechanical ventilation 2-9 10 10,2-32,
2-68
mixed mode ventilation 2-71
natural ventilation - 2-63 to 64,2-110
- 1w01l11,2-112t0 113
night cooling 2-79 -
partially centralised air/water services
2-73
room air conditioners 2-99
sensors = 2-63,2-64,2-68,2-112t0 113
single zone air conditioning 2-100 to 101
split unitlocal air conditioning 2-105
swimming pools 2-45 . ‘
variable air volume systems  2-105
windows 2-107 to 108 '
— see also Sensors
Ventilation capacity
windows - 2-107,2-108
— see also Air supply
Ventilation efficiency — see Performance
1-8 to 10 1-23,1-24,
1-25; 2-64
Vennlanon heatrecovery 1-14;2-34,2- 43
2-46

‘Ventilation loads  1-9

Ventilation rates 2-13t0 16,2-140°

air leakageand 2-28

ancillary halls = 2-44, 2-45

animal husbandry facilities 2-48
assembly halls and auditoria 2-19
‘bathrooms 1-9

bus terminals * 2-47

carparks 2-46 -

cleanrooms 2-25

comfort 2-53 ) .
communal residential buildings - 2-26 -
coolingand 2-5

darkrooms 2-49

diffusers 2-53

domestic buildings 1-9;2-13,2-28, 2-30
ductwork sizing estimation  3-6
education buildings 2-42.

food processing facilities 2-13

grilles 2-53

health care premises  2-35

heating design .1-4,1-8t09; 2-5
horticultural facilities  2-50

. hotels 2-36 -

industrial buildings
kitchens 1-9;2-23
‘laboratories 2-39
mechanical ventilation 2-9

museums, libraries and art galleries  2-40
natural ventilation 2-63 .

night cooling 2-78

retail buildings 2-43,2-44 .

single sided ventilation 2-39

sports facilities  2-44, 2-45

terminals, 2-53

toilets 1-9;2-46

. variable air volume systems 2-102

whole-house mechanical ventilation

2-301031,2-32,2:36

2-30
—see also Airflow rates
Ventilation stacks  1-19; 2-107, 2-115; 4-29 .

— see also Roof ventilators

Ventilation strategies  2-1102,2-3t04,2-5,

2-6,2-71012;4-5106

air distribution 2-50 to 57
assembly halls and auditoria 2-181019
atria 2-201t021-
broadcasting studios  2-22
cleanrooms 2-25
communal residential buildings 2-26
computer rooms 2-27



-24

cooling 2-10,2-22,2-140;4-5t0 6
domesticbuildings 2-28to 30
fire protection  2-64 t0 65
health-care premises 2-33 to'34
hotels 2-35t036
industrial buildings -2-32
lIaboratories 2-38 1040
natural ventilation 2-57t062
retail premises 2-43to 44
Ventilators — see Automatic ventilators; Heat
recovery; Humidity-sensitive vents;
Roof ventilators; Room ventilators;
Trickle ventilators; Vent pipes;
Ventilation stacks
Venting, steam systems  1-21, 1-41,.1- 42
Vertical ducts  3-5,3-6,3-24

“Vertical risers  3-5,3-10, 3-30to 31, 3-51

Vertical temperature differences  1-3; 2-56,
2-57

Vibration and vibration control 5 5t06,5-22
10 33,5-34,5-46t0 47

ductwork  3-10; 5-9, 5-27,5-28 t0 29, 5-33,

5-34 i
noiseand 4-12;5-4,5-5,5-6,5-25
plantrooms 5-7,5-22,5-30,5-33
refrigeration and heat rejection  4-11,

4-12 '

— see also Structure-borne noise

- Vibration criteria 5-25t026

Vibration data  5-241025

Vibration isolation efficiency (VIE) 5-24,5-25,

5-26,5-28,5-32
Vibration isolators  3-43; 4-12; 5-6,5-7,5-22,
" 5-24,5-261033
Vibration limits 5-25t0.26
Vibration measurement 5-23.to 24,5-46 to 47
Visual impact — see Aesthetics
Voices, sound power 5-18to 19

Volatile organic compounds (vocs) 2-15t0 16,

2-42° v
Volume control 2-129,2-132; 3-40
— see also Air supply

. Vortex tube cooling  4-41
_VRF (variable refrigerant flow) systems 2-35,

2-73; 4-45

Walls 2-18,2-114; 5-4,5-7,5-14,5-17 10 18,
© 533

—see also Openings
Warehouses 1-3,1-10, 1-22; 2-30 to 32; 3- 34

— see also Commercial buildings;

- Industrial buildings
Warm air systems  1-12, 1-22 10 23, 1-43 10 45;
2-30,2-45 .

- Warm floors — see Floor temperatures;

Underfloor heating
Waste, as fuel 1-54,1-55
Waste disposal
ductwork cleaning  3-45
refrigeration  4-4,4-12,4-14,4-26,4-29,
4-30,4-35" ’
—seealso Pollution
Waste heat— see Heat recovery
Water, as secondary coolant  4-36
Water atomising humidifiers 2-125
Water-based distribution  2-70
Water chillers — see Chillers
Water cooled condensers  4-43,4-49

Heating, ventilating, air condi_tionihg and refrigeration

Water cooling  2-81,2-82,2-9410 96, 2-106;
4-20t021,4-43
Water density values .1-26
Water expansion — see Expansion .
Water flow rates :
chilled water systems  4-53
combination boilers ~ 1-16,1-18
heat emissionsand  1-27, 1-62 1063
humidifiers 2-127
~ hydronic heating 1-15,1-18,1-27,1- 36
1-62to 63
- sea/river/lake water cooling 2-106
steam systems  1-20,1-22
system balancing 1-16
— see also Variable flow systems
Water flow sensors  1-37

- Water hammer 1-21,1-22,1-41

Water heaters 1-16

Water heating — see Hot water services;
Hydronic heating systems

Water injection humidification 2-142

Water leakage 3-44

V\Water/hthlum bromide systems 4-14,4-32,

4-34,4-35
Water Regulations  2-41,2-128 -
Water source heat pumps  1-34 to 35; 2-35,
- 2-43;4-23 z
Water storage  1-18; 2-41,2-127; 4-50
—see also Water treatment -
Water supply 2-128;4-50
Water temperatures
“boiler corrosion . 1-52
boiler selection 1-33 )
chilled beams and ceilings 2-80 to 81,
2-82;4-5 .
" condensers 4-53
cooled surfaces 2-82,2-83
evaporators 4-42
.heat emissionsand  1-27
Legionella bacteria  2-128
pressure dropsand  1-36
sea/river/lake water cooling -2-106
swimming pools 2-45
underfloor heating 1-17 )
variable air volume systems  2-103
— see also Chilled water systems
Water tréatment

cooling towers  4-9,4-14,4- 18,4-22, 4—50 .

costs and costing  4-7,4-50
evaporative condensers  4-7,4-9, 4-14,
4-18,4-22,4-43
evaporative cooling  2-89; 4-7,4-9
humidifiers 2-127,2-128; 4-18
refrigeration and heat rejection  4-4,4-7,
4-9,4-14,4-18
steam systems  1-41 )
waste disposal and environmental issues
© 4-4,4-14
wetand dry coolers  4-49
— see also Corrosion; Legionella bacteria
Water tube boilers  1-39,1-50
Water vapour — see Condensate removal;
Condensation; Moisture control; -
Vapour

v Wavelengths  5-35

Weather data  1-7; 2-140
Weather protéction  2-106, 2-123; 3-38, 3-45
Weight, ductwork 3-8,3-36t0 37

Weight training facilities 2-44, 2-45

Weighted sound reduction index 5-18

Weighting nétworks  5-45

Welded steel and reverse flow boilers  1-31

Welfare of Farm Animals (England)
Regulations 2-48 '

+ Wetand dry coolers 4-49

Wetted media humidifiers 2-125
Whole building calculation method 4-16

* Whole life costs — see Life cycle costs and

costing
Whole-house ventilation 2-26, 2-28,2-30
Wind driven ventilation 2-8,2-57t058
..—see also Cross ventilation -
Wind power 1-54to55
Wind pressures 2-30, 2-33, 2-60, 2-61; 2-65,
-2-107,2-111°
Wind scoops ~ 2-38, 2-60, 2-111
Wind sensors  2-64,2-112

"Wind tunnels 2-39,2-141

Window mounted refngeratlon units  4-45
Window units — see Room air conditioners
Windows  2-6,2-11,2-107 10 110,2-112; 4-3
air infiltration 2-63,2-107,2-108
comfortable distances 1-5
education buildings 2-42
heat loss calculations  1-8
‘heater location 1-12
noise and noise control = 2-63; 5-4
U-values 1-8 )
underfloor heatingand 1-17
—-see also Glazing; Lighting; Mixed mode
- ventilation; Natural ventilation
Wobbe number 1-53
Wood, as fuel * 1-54
Work efficiency 5-20

- Working pressure — see Pressures -

Workplace Directive 3-42

‘Workplace (Health, Safety and Welfare)

" Regulations 1992  3-42
Y-value — see Thermal admittance

Zoned air handling units  2-33to 34, 2-88
Zonesand zoning T

air conditioning . 2-36,2-74,2-7510 76,
2-86,2-100 to 101,2-132; 3-6

airportterminals 2-47 -

broadcasting studios  2-22

" cooled surfaces 2-83

cooling 2-751076;3-6

dual ductsystems  2-86,2-87

ductwork- 3-6

fan coilunits  2-91

heatlosses 1-8

heating 1-14,1-15,1-17,1-18,1-23

high-rise buildings 2-33

hot deck/cold deck systems 2-86, 2-88

hotels 2-36

induction units  2-99

" mechanical ventilation 2-68

mixed mode ventilation 2-101to 11, 2-69,
2-70,2-71

radiant heating  1-23

single duct systems  2-100

variable air volume systems 2-103

* — see also Multi-zoned systems; Near-

ZOnes; Occup1ed ZOnes; Perlmeter
2ones




