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Absorber, 329
Absorption refrigeration, 328-349
aqua-ammonia system, 347-348
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double-effect system, 344
generator in, 329
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Acoustic room characteristics, 411-413
Acoustics and noise control, 401-415
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comfort, 2
central, 5
definition of, 1
industrial, 3-4
in printing plants, 3
residential, 4-5
of vehicles, 5-6
Air-conditioning controls, 161-184
Air-conditioning systems, 88-102
Air-cooled condenser, 234
Air distribution, 124-127
Air-duct fittings, pressure drop in,
109-117
Air ducts:
branches in, 114-117
pressure drop in, 103-109
Air noise, 413

Air-source heat pumps, 354-357

Air-water vapor thermodynamic
properties, 418-419

Anechoic room, 412

Antifreeze, 301-306

Aqua-ammonia absorption refrigera-
tion system, 347-348

Azeotropes, 297

Baffles, 238

Balance points, 281

Balancing air systems, 120
Beer, refrigeration of, 8
Bernoulli equation, 23
Beverages, refrigeration of, 8
Boilers, 132

Boiling coefficient, 254~256
Branches in air ducts, 114-117
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Capillary tubes, 260-271
selection of, 263
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Central air conditioning, 5
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Cheese, refrigeration of, 8
Chemical industry, refrigeration in, 9-10
Chlorofluorocarbons, 296
Clean rooms, air conditioning and, 3
Coefficient of performance, 188-191,
213,330-331
Coil condition curve, 148-149, 154-155
Comfort, thermal, 34-37, 59-61
Comfort air conditioning, 2
Compression:
multistage, 310-311
vapor, 344, 346-347
Compression efficiency, 217-219
Compressors, 205-232
centrifugal, 224-230
reciprocating, 205-220, 282-284
hermetic, 206-207
rotary screw, 220-222
vane, 222-224
Computer controls, 184
Computer rooms, air conditioning for, 4
Condensers:
air-cooled, 234
double-bundle, 359-361
evaporative, 376-378
heat-transfer, 194, 233-252, 284-285
water-cooled, 234-239
Condensing coefficient, 245-247
Condensing unit, 282-288
Conduction, 24-25, 29
Constant-pressure expansion valves,
271-272
Control valves, 165-167
Controls:
air-conditioning, 161-184
capacity: in absorption systems,
341-343 i
in compressors, 219-220, 222, 229
computer, 184
electronic, 184
pneumatic, 162
Convection, 26-29, 36
Convector, 133-134
Coolers, evaporative, 376-378
Cooling coils, 147-159

Cooling load, 71-85
Cooling-load factor, 72-74, 77, 79
Cooling-load temperature differences,
80-84
Cooling towers, performance of, 365-37¢
approach, 366-367
range, 366-367
Cross charge in expansion valve, 277
Cryogenics, 1
Crystallization in lithium-bromide-water
solutions, 339-341

Dairy products, refrigeration of, 8
Dampers, 169-171
Decentralized heat pumps, 358
Density:

of air, 106

definition of, 15

of water, 136
Desalination, freezing and, 11
Dew-point temperature, 42
Diffusers, 127
Double-bundle condenser, 359-361
Double-effect absorption refrigeration

system, 344

Dual-duct system, 96
Duct systems:

design of, 117

optimization of, 119-120

Efficiency:
compression, 217-219
volumetric, of compressors, 207-210,
217
Elbows, 113-114
Electric expansion valves, 278
Electronic controls, 184
Enthalpy:
of air, 44-45
definition of, 16
Enthalpy control, 91
Enthalpy potential, 54-56, 368
Entropy, 16



Equal-friction method, 118-119
Ethylene glycol, 301-306
Eutectic point, 303
Evaporation, 36
Evaporative condensers, 376-378
Evaporative coolers, 376-378
Expansion devices, 195, 260-280, 292
Expansion valves, 271-278
constant-pressure, 271-272
cross charge in, 277
electric, 278
float, 272-273
superheat-controlled, 273-277
thermostatic, 273-277
Extended surface, 239-244

Fail-safe design, 167
Fan(s):
noise of, 413
performance of, 120-122
Fan laws, 123-124
Fanno line, 269
Filtration; 62
Fins, 239-242
Flash gas, 225, 308-309
Float expansion valves, 272-273
Food:
freezing of, 6
refrigeration of, 7
Food processing, 8
Fouling factor, 247
Four-pipe water systems, 100-101
Freeze drying, 8
Freezestat, 172
Friction factor, 103-105
Frost, 257

Generator in absorption system, 329
Glass:
solar loads through, 73-79
transmittance of, 385

Heat, latent, 53-54, 93
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Heat exchangers:
liguid-to-suction, 200-202
U-valve, 32, 66,235
Heat pumps, performance of, 351-363
air-source, 354-357
decentralized, 358
solar-assisted, 353-354
Heat-transfer condenser, 194, 233-252,
284-285
Heating load, 66-71
High-temperature water, 134-135
Humidification, 51, 89, 176-177
Humidistats, 176
Humidity ratio, 43-44 -
Hydronic systems, 130

Ice makers, 11

Induction, 127

Industrial air conditioning, 3-4
Industrial refrigeration, 1
Infiltration, 69-70
Information-flow diagram, 287
Intercooling, 310-311

Jet of air, 125-127

Latent heat, 53-54, 93
Lights, loads from, 71-73
Liquid recirculation, 323-324
Liquid-to-suction heat exchangers,
200-202
Lithium-bromide absorption refrigera-
tion, 331-347
crystallization in, 339-341
Load-ratio line, 92 '

Mass transfer, 54, 149-150, 153-154
Metabolism rate, 35

Multistage compression, 310-311
Multizone system, 96

Newton-Raphson technique, 150
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Noise, air, 413

Noise control, acoustics and, 401-415
Noncondensables, 252

Nusselt number, 27, 236-238

Optimization of duct systems, 119-120

Perfect gas, 18
Pipe:
refrigerant, 137-140
sizes of, 135-136
Pneumatic controls, 162
Power plants, 4
Prandtl number, 27, 236-237
Pressure, definition of, 14
Pressure drop:
in air-duct fittings, 109-117
in air ducts, 103-109
in water-pipe fittings, 137
in water pipes, 136-138
Prime area, 242
Printing plants, air conditioning in, 3
Psychrometry, 40-58
Pumps, 140-142
(See aiso Heat pumps)

Radiation, 24-26, 29, 36, 381
Reciprocating compressors (see Compres-
sors, reciprocating)

Refrigerant, 190, 196-197, 296-306
Refrigerant piping, 137-140
Refrigeration:

absorption (see Absorption

refrigeration)

industrial, 1
Relative humidity, 42~43
Residential air conditioning, 4-5
Resistance, thermal, 66
Reverberant room, 412
Reversing valves, 351-352
Reynolds number, 27, 104, 137, 236
Rotary screw compressors, 220-222

Saturated air, 42
Sensitivity analysis, 293
Shading angles, 77-79
Shading coefficient, 76
Sol-air temperature, 80
Solar altitude, 78, 383
Solar-assisted heat pumps, 353-354
Solar azimuth, 78, 385
Solar collectors, 386-390
Solar cooling load, 73-84
through glass, 73-79
Solar energy, 380-400
passive, 395-399
Solar geometry, 381-382
Solar positions, 78
Solar radiation, 381
Sonic velocity, 402
Sound, study of, 401-402
Sound intensity, 404-405
Sound power, 404-407
Sound pressure, 404-405
Sound reverberation, 412
Sound sources, combination of, 407-409
Sound spectrum, 407
Sound waves:
energy in, 404
one-dimensional, 402
standing, 403-404
Specific heat, 15
Specific volume, 15, 46-47
Spot cooling and heating, 3
Stefan-Boltzmann law, 28
Storage, thermal, 390-392
Straight-line law, 47-48, 374
Successive substitution, 286-288
Superheat-controlled expansion valves,
273-277
System simulation, 281

Temperature:

definition of, 14

and design heating and cooling, 64-66
Temperature reset, 183-184
Temperature transmitter, 164-165



Terminal reheat system, 95
Textiles and air conditioning, 3
Thermal comfort, 34-37, 59-61
Thermal resistance, 66

Thermal storage, 390-392
Thermostatic expansion valves, 273-277
Thermostats, 163-164, 177-179
Throttling range, 168-169
Trombe wall, 398

Tube sizes, 135-136

Two-pipe water systems, 100

U-valve heat exchangers, 32, 66,235
Unitary systems, 101

Valves:
control, 165-167
expansion (see Expansion valves)
reversing, 351-352
Vane compressors, 222-224
Vapor compression combined with
absorption, 344, 346-347
Vapor-compression-system analysis,
281-295
Vapor-compression thermodynamics,
187-204
standard cycle, 195, 197-200
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Variable-volume air system, 97-99
Vehicles, air conditioning of, 5-6
Velocity method, 117
Ventilation, 3, 61-63, 69, 90, 170-171
Viscosity:

of air, 106

of ethylene glycol-water solutions,

304

of refrigerants, 300

of water, 136
Volumetric efficiency, 207-210, 217

Water:

high-temperature, 134-135

thermodynamic properties of, 416-417
~ viscosity of, 136
Water-cooled condenser, 234-239
Water-distribution systems, 130, 142-144
Water-heaters, 132
Water-pipe fittings, pressure drop in,

137

Water pipes, pressure drop in, 136-138
Water systems, 100-101

four-pipe, 100-101

two-pipe, 100
Wilson plot, 251 v
Wine, refrigeration of, 8





