Heating

Definitions, 1-10
Defrosting, 662

Degree-day. 3
for cities, 453 472
formula for, method, 462
industrial, 472, 473
opemhng unit, 471
unit fuel eonsumphon, 467
Degree of saturation, 8, 25, 31

Dehumidification, 3, 737, 857

. 935
air conditioning units, 655
air washers, 857
coil selection, 879, 889
comparison of methods, 935
control, 949
definitions and methods, 835
equipment, 857, 935, 938

performance, '938

estimating loads, 942
liquid methods, 940, 941
mo:sture load,
ships, 1
sohd methods 937 938
vapor transfer, 9

Debhumidifying sgent.s 935
absorbents, 935
adsorbenta, 935

Debydration, 3

Density of air, 1

Design conditions
sumimer, 288, 201
winter, 363-270

Dew point
nppaalz;atus temperature, 288,
2

flue gas, 378, 1064
temperature, 9, 28
Dxchlmod\ﬂuoromethane 899~
901, 929, 930
Dlelectnc heahng, 1027, 1041
Diffusivity, th 3

Direct
expansion coils,
fired unit heatcr, 637
indirect heating uait, 3
radiator,
return system 3, 557
PDise fan, 813 .
Distribution of air (see Air
Distribution), 415, 751, 1162,
1170

District heating, 717
condensate return, 727
meters, 732
pipe msulahon. 721

ioing, 725, 7.
conduita {or, 722
inside, 727
gizes, 721 .
tunnels, 726
steam requu'ement. n7
zoniag, 7

Diverging vanes, 766

Domestic oil burners, 387

Door, doors
eoeﬂiclent.s of trapnsmission,

lealm.ge 241, 243

natural ventilation, 252
Down-{

one-pi nser,3 6, 507

steam tmg, ,511

system, 3, 505

Draft, drafts, 3, 433
avulnble, 436, 141
calculations, 33
chimney, 433
control, 352
factors, 434
forced, 433

eneral equa.tmn, 433

regulation, 351

Ventilating

Dralt, drafts (continued)
regulator, 389

mden'.ml chimpeys, 440
requirements, 351, 434, 448
appliances, 448
theoretical, 433
Drawing symbols 17
an, drips, 3, 5152 542

Drum dryer, 1

Dry air
composmon. 25, 368
filters, 835
ropertles of, 30

D”°‘§"‘f€'£”pem“ e
Ty-bul m ure, 9
Dry cooling coils, 879, 891
Dry return, 8, 505

Dryer. dryers, 1164
cabinet, 1150, 1156
mlcu!awtéons, lli%{)56

D] ment,
cylinder, 1156
drum, 1158
rotary, 1156
spray, 1157
tunnel, 1156

Drying, 4, 1129, 11 135
apphca;.lon of hygrometry,

calculatio
chart, 1141 1149 1151
eonductmn. 1155
constant rate period, 1139, 1141
convection, 1155
critical moisture, 1146
effect of air velocity, 1140
equations, 1144
ethbnum moisture, 1147
eqmpmen'. 1154
example, 1158
external conditions, 1137
factors influencing, 1136
falling rate period, 1143
internal conditions, 1137
echsnmm ol 1131
methods, 1
eonduchon, 1155
convection, 1155
radiant, 1154
periods, 1138
problem 1154
radiant, 1154
surface temperature, 1140
systems, 1135
terminology, 1135

Duct, ducts, 478, 781

air velocities in, 476, 797, 1100,

1108
approaches to outlets, 773
area change, 794
sttenuation, 1007
equivalents, 87

circular
construction details, 805,-1108

design, 478, 796, 1104
design methods, 768
equal friction, 798
static regain, 801
velocity reduction, 798
‘dual duct, 745
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Duct, ducts (continued)

system design, 475, 781, 766,
104

warm air perimeter, 479
weight, 808, 809

Duct sizing, 781, 796, 1104

- equal friction me'.hod 798

general rules, 7"
static regain method 801
velocity method, 798

Dust, 4, 113, 151
oombusubfe, 163
concentrations, 161, 162
control, 134
counter, 153
determination, 151
filters, 831, 842, 846
mdustnal 152
particle size chart, 153
precipitators, 835, 848
removal, 831
size, 153

Dust collectors, 831, 842 -
application, 831, 0 844
centrifugal, 845

cyclone, 846
cloth, 846
degree of dust removal, 843
electrostatic, 848

843

settling
scrubbers, 845,
testing methods 835
types, 844
wet, 845
eentnfu@l
packed tower, 847
Epray towers, 847
washers, 84
wet filters, 847
Dynamic head, 5, 780
losses, 790

E

EDR (Equivalent direct radia-

o) 7 517, szz 524
ned, 7, 410, 592

Effective temperature, 9, 122
chart, 122, 126
index, 122

boiler, 414

oonversxon burner furnace, 426

geasonal, 4
fector nozzlm, 769

attenuation, 1008
‘copper equivalents, 556
friction losses, 556, 792, 793

iron equivalents, 856, 583, 1!84

sheet metal, equivalent, 790

Electric, electrical
baseboard, 1030, 1031
convector, 1029, 1031

nmmches demand eontroi 1042
elbow friction !ossa 792 dielectric hmtmg, 1041
exhaust deslgn 04 heat npphcatwns, 1028
friction losses heating, 1027
heat loes eoefhc\ents 809, 810 calculating capacities, 1036
lining, 1008 ‘ oenr,ml, 1034 1035
o Tooiti
1230 domestic wnt«er, 1038
perimeter, 479 equipment, 1

pressure changes, 781
pressure loss, 781, 783
recirculating, 467 471, 726

rectangular equlvalenta of

round, 439, 787
rw.sumce, 781 N
roughness correction, 788
sizing, 781, 796
sound absorbers, 1008—10!3
symbols for drawing, 1

xiv

heat pump, 1035
induction, 1041
power problems, 1041
resistors, 8, 027
systems.
units, 1028, 1029
hot water heating, 1034
jnduction heating, 1041
installation met.hods, 1029
motor design limits, 974
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Electric, electrical (confinued)

panel beating, 600, 1032-1034
precipitators, 835, 848
radisat convector, 1031
radiant heating, 600, 1031
resistors, 1027, 1032
steam radiator, 1032
systems, 973, 1029
voltage ratings,
Elpctricity, sumc, 139 1132

_ Emissivity,

Enclosed radiator,. 595
Energy, Conservation Law, 23

Enthnlpy,4 24, 30, 31 51
free, 4

specific, 4, 30
Em.x:opy, 4, 30, 51
mixing, 51
apecific, 4
Eqmvalent eva, tion, 4
Eshrsmtmg fuel consumption

Eupatheoscope, 1236

Evaporative
condensers, 923
cooled, unit conditioners, 651
eoohng, 747

Evaporators, 925

Excess afr, 350, 366, 370, 399

Exhaust opemng 7f76 1098 1108:

1108, 1230

Exhaust systems, 1097 .
air flow equipment, 1110
axial velocity formula, 1098
capture velocities, 1098
construction, 1109
eonvl(;ggng velocity, 1100-1103,

corrosion, 1112, 1114
duct oonsf.ruct.lon, 1108
duct design, 1104, 1109
duct resistance, 1107
duct system design, 1104
- duet veloc:'.y, 1100-1103
ducts for, 1104
8ir velozities in, 1100-1103
construction, 1109
desxs;. 1109
resia nee. ll 1
dust filters, 11 04 107
elements, 1097 .
equipment, 1097, 1111
exhaust l’equuements 1104
gEnem] requxrements 1097,
00ds, 109

air éow 1098
. aurvelocxty 1098
mio&;,selmw formula for,

tnopy, ll?o—uoa

pture velocities, 1098

cl:g;m; laborﬁ:nes, 1101
ey,

o g 1097 .

spmy boo'.hs 1103
suction, 1111
\vrelo:u]:{ contours, 1099
entilation rates, 1l
make-up air, llll 1100-1105
maintenance, 111
materials, 1109 1112 1114
ormance, 1111
pressure losn, 1107
specxﬁmtxonn. 1108
:uctxon mqmrementa 1111
13:;0[ fans, 1110
'.y contours, 1099
11“7' requirements, 1100~
ventilation rates, 11001105

Expansion

factor, gases, 8
of pipe, 544, esls &
tank installation, 568

xpandmnk on (c%nued)
Plpln&
tank size, 570
tanks, 568
valves, 926
Explosion hazard, 1
Exuagged plenum syatems, 485,

F

Fan, fans, 813
applications, 8?7
arrangement of driv
attic, 829 es, 822

location, 829
axial flow, 813
central system, 2, 827
centnfusalusls 817

cteris C CUrvi

control, 824 e, 818-821
desxguahons 814
drive position, 824
efficiency, 817
exha

s ust, 828 -

umwenym y

{urnace m, 4, 475
mstallntlon 827.
 kitchen, 82§
laws, 815
marine, 828
mine, 828
motive power, 825
noise generated, 1002
oil burper, 388
performance, 813, 817, 818, 1002
propeller,
radial flow, 813, B17
rotation,
selectlondof 825

air conditioning systems, 825
mdulsltrmlm exhaust systems,

apecml application, 829
speed, 826

. syﬁtem characteristics, 821
types, 813
unitary systems, 828
velocity, opemung, 826
volume control, 824

Fanning formula, 69, 581
Fever therapy, 142
t for production of,

Fxlm eonductanee, 92, 169, 172,

Fllter, filters, 831
air eondxtaonmg units, 655
atmosphere, 813
charged medm 828
drymr, 835, 846, 1166
dust, 835

rooving curtain, 834
performanee 837
selection, 838, 843
testing, 837
vapor adsorphon 849
viscous impingement type, 833
Fitting, fittings
ywance
vt "’”ui“ !
8 me 494,
Flash log. 64 495, 790
Flexible mountings, 1121
Float trap, 538
Floor

cooling unit, 654
heat transfer coefficients, 183,
194, 195, 205
parel design, 617-621
unit hea
Floor &lab heat loss, 210, 276

Flow
coefficient, orifices, 77
compressible finids,

Xv

Flow (continued)
critical, 7!
fluids, 7 73
through nozzle or orifice, 75
measurement

Pitot tube, 84, 1226
variable area meters
Flow meters, 78, 733, u§3 1183
Flue gas analysis
Flue gas dew-pomt 376
gue d:xsﬂloa, 373
i ow, 67, 73
mthﬁo 67
ui mewrs 78,1183
Fog, 4, 152, 155
orce,
Forced
air heating system, 475
ceiling papel systems, 497
design, 47
large systems, 493
penmeter systema, 470492
summer operation, 503
circulation pipe sizes, 551
convection, 91-93
gouners Equahon, 221

convection, 92, 93
Fentbalpy, i

reezing in 3
Frong in | pxg;; 712

Fricton loss
air ducts, 502, 781
pl

o °‘J’m 1
elbows 494, 495,

7e5, 11ds 521, 556,

piping, 401

tem ture, 582

non-circul plpm, 72
refrigerant piping, 929, 930
water heating, 552, 554, 555, 581
water piping, 552, 554-556, 581

1180-1182 '

Fuel, fuels, 343
analysis, 343 353, 360
burning equipment, 379
burning rates, 405
calorific value,ze
cation, 344 346, 352, 361

eonsumpt.:on 7

cuLti59 dbmb—lommethod

degree-day method, 461

load ﬁwtora 473 i,

maximum deman 473
seasonal efficiency, 458

unit, 467471
methods 347, 348, 349

Eut of combustion, 367
heating value, 367

so?xmd 353

unit consumption, 468,
utilization, 4;2 9
Fuel ofl, 352
analysis, 353
blended, 353
calorific value, 357
carbon residue, 354
catalytically cracked, 353
classification of, 352, 355
cogxbustnon of, 366
estimating consumptio;
467, 469 ption, 404,
ﬂuhp%nfnt 354
maximum carbon dioxide
_values, 371
plpmg, 395
e, 396
atrmg at-run, 3&3

thu-meﬁu.lly cracked, 353




