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Abbreviations 
Absolute temperature 
Acceleration 
Adiabatic drying 
Air

coal and coke (for combustion of) 244
distribution 432, 465, 500
fan furnace heating Hi
gas (for combustion of) 268
oil (for combustion of) 259
properties of (dry) 22
properties of (saturated) 19
required for combustion 244, 259, 268
temperature 397
velocities at various temperatures (table) 17
ventilation, required for # . 396

Air change method of estimating infiltration - 78
Air chart, synthetic ' 411
Air cleaners

dry air filters 443
dust removal efficiency 444
requirements of 437
types of 438
viscous automatic filters - 443
viscous cell filters * 440 -
washers 438

Air conditioning
comfort, for 455
equipment 456
fundamental principles 445
industrial processes 453
problems involving 130
refrigeration 464 .
residences 120
systems of distribution 465

• unit ' 466
Air cooling 406
Air current dryers 473
Air flow, measurement of 503
Air leakage, causes of 71
Air movement determinations 417
Air spaces 28, 29.
Air turbine ventilators' • 427
Air velocity

effect of, on surface losses . 338
required for exhaust systems 385

Air vent systems, definition 147
Air volume requirements for fan steam heating 128 
Air washers # 438
Alloy metal pipe 320
Altitude, correction factors for chimneys 233
American tentative standard symbols 6
Anemometers 417,503
Anthracite coal 242, 246
Apartment house water supply pipes 297; 300
Apparatus for fan steam heating 124
Areas of flanged fittings 334
Areas where transmission losses occur 41
Arrangement of fan furnace heaters 116
Atmospheric conditions affecting comfort

and health 400
Atomization of oil 258
Automatic control (see Chapter 20)

fan furnace systems 120
unit heaters , 139
unit ventilating machines 144

Available draft 229

Bacteria 417
Bituminous coal 243, 248
Blast heating (see Chapter 8) 123
Blast heating surface, selection of 126, 214
Blast system of unit ventilation 144
Boilers ’

care of idle boilers 226
chimney connections 223
cleaning 221
flues 226
gas-fired 217, 267, 276,278
hand-fired 250
hot water supply 225

Page
installing 221
maximum hourly output 219
oil-fired 218,261
pipe connections 224
protection of 223
ratings 216
selection of 218
smoke breeching connections 223
solid fuel 216
space allowance 220
water Une 221

Booster circulation for warm air systems 108
British thermal unit 13
Bucket traps 361

Cabinet heating surface, selection of 
Calculations for transmission losses 
Calorie
Capillary moisture 
Care of idle boilers 
Cast-ferrous pipe 
Chimney connections 
Chimneys

boilers in battery 
calculating heights and areas 
charts
construction of 
gas-fired appliances l 
oil-fired boilers ' • 
smoke test for

214
41
13

477
226
320
223

233 
229 

234, 235
239 
238 
237
240

Circles, circumferences and areas of (table) 18
Cleaners, air 437
Cleaning steam boilers 221
Coal burning fan furnaces 110, 121
Coal (see Solid fuels) 241
Codes (see Chapter 35)

heat transmission through walls 23, 30
radiator testing 205
warm air furnace 107.

Coefficients of transmission
by computation 24
by test ‘ 23
tables of .45 to 70

Coke 243.249
Collectors, dust 392
Combined systems of ventilation 431
Combustion

coal and coke 244
gas 268
oil 259

Comfort and health, ^
atmospheric conditions affecting 400

Comfort charts 403
Comfort line 404
Comfort zone 404
Commercial oil burners 258
Concealed heating surface, selection of 214 •
Condensation in radiators during heating-up

period 207 ~
Condensation meters ‘380
Conductances ^ 30
Conductivities ‘ - 30 ;
Conductors (see Heating surface)
Conduits, heating 373
Constant temperature drying 472
Construction of chimneys 239 '
Continuous type roof ventilators 427
Contraction and expansion of pipe 322
Control features of gas-fired systems 279
Control of steam supply in district heating 365
Convection, heat transmitted by 26, 332
Convectors (see Heating surface)
Conversion burners 275
Conversion factors for heating surface 206
Corrosion of pipe • 321
Cost of oil heating 264
Coverings, pipe 329
Crack, determination'of amount 75
Cross connecting coal and gas-fired boilers 280
Cross-sections for materials 11'
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D Page Page
Design of ducts 
Direct-fired unit heaters 
Direct radiation, selection of 
Disc fans
Domestic oil burners 
Downward system of air distribution 
Draft 

available 
forced 
induced
measurement of 
natural
required for burning coal and coke, 
theoretical

Drawings, symbols for 
Dry-bulb temperatures 
Dryers 

air current
arrangement and construction 
design
experimental technique 
types of 

Drying 
control of 
mechanism of 
methods of 

Ducts, design of 
Ducts for fan steam systems 
Ducts for small fan furnace systems 
Dust counter
.Dust, exhaust systems for 
Dustless coal

116
141
214
508

•258
432

229 
228 

• 228 
229 
227 
246 
229 

9 
399

473
493 
489
494 
473

480 
475 
469 

116, 496 
126 
121 
416 
383 
254

E
Economic thickness, of pipe insulation 339
Economic value of insulation 42
Effective temperature 404
Efficiencies with gas fuel 268
Electric heating

advantage of 289
comparative heating costs with electricity 291 
direct electric heaters 289
efficiency 292
electricity, heat equivalents of • . 291
electric heaters, types of _ 289
heat equivalents of-electricity 291
heating costs with electricity 291
hot water system of electric heating 290
indirect electric heaters 290
off-peak system of electric heating 290
storage system of electric heating 290
types of electric heaters 289
warm air system of electric heating 291

Emissivity values for various surfaces 334
Enclosures, effect of, on heating surface 209
Exhaust steam, heating with

adjustment between heating loads and
exhaust steam 281

exhaust steam available 284
load curves 282, 284, 285, 286
procedure for mking analysis ' 285

Expansion and contraction-of pipes 322, 369
Expansion of solids (table) - .20
Experimental technique in drying 494

F
Factors affecting heat emission of

heating surface 205
Fan furnace systems (see Chapter 7) 

amount of air to be circulated 111
arrangement of heaters 116 '
automatic control 120
design of 113
ducts for 116, 121
furnaces for various fuels 110

• heat to be supplied 112
ratings and capacities . 110
recirculation * • • 113
residences and small buildings 120
selection of heaters. 118
ventilation requirements 112

Fans
arrangement of drive 516
blast systems 126
characteristic curves of 507
designation of 516
motive power 518

• selection of 392, 513
types of 507

Fan steam heaters, connections to 
Fan steam systems •

182

air volume and heat requirements 128
arrangements of apparatus 124
design of 126
essential parts of Bystem 123

Fiber saturation point 477
Filters

dry air 443
dust removal efficiency 444
recommendations for installation of 444
viscous automatic 443
viscous cell 440

Fittings 325, 342, 356
Float traps 361
Flow meters 380
Flues, cleaning of 226
Fluid meters
Forced circulation

378

hot water systems 195
- warm air systems 108

Forced draft 228
Forward curved multiblade fans 508
Free water, removal of 478
Friction losses 497
Frictional resistance 495
Fuel costs with gas 269
Fuel, pulverized 253
Fuel saving with insulation . 42
Furnaces for warm air heating 103
Furnaces, gas-fired 111, 121, 276

G
Gases, properties of (table) 19
Gas-fired appliances, chimneys for 238
Gas-fired fan furnaces 111, 121
Gas requirements of buildings 270
Gravity ventilating systems 422
Greenhouse heating 529
Grilles 500

H
Hand firing of boilers . 250
Hartford return connection 176
Heat dissipated to the atmosphere from 

the human body 408
Heat exchangers for water and oil 531
Heat loss calculations 81.90
Heat losses through bare pipes 329
Heat required for warming air entering; 

by infiltration 79
Heat sources 88
Heat to be supplied by fan furnaces 112
Heaters, arrangement of 116
Heaters (see Boilers)
Heating costs with coal 254
Heating surface
. connections to 179

enclosures, effect of 209
equivalent direct radiation 147, 204
factors affecting heat emission 205
fan steam 126
glossary of terms 203
heat output, unit of 204
height, effect of 208
location of .. . 213
paint, effect of 207
saving due to insulation 44

• selection of 213
temperature, effect of 205
types of 211
unit of heat output 204

High-low operation of oil burners 261
Hill dust counter . 416
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