8 CHAPTER 1

- Refrigerant: A substance which produces a refrigerating effect by its absorption
of heat while expanding or vaporizing. :
IRefrigeration, Ton of: The removal of heat at a rate of 200 Btu per min, 12,000
Btu per hr, or 288,000 Btu per 24 hr. )
Resistance, Thermal: The reciprocal of thermal conductance. Symbol R.
Resistivity, Thermal: The reciprocal of thermal conduetivity. Symbol r.

Resistor, Electric: A material used to produce heat by passing an electric current .

throygh it. .

Return, Dry: A return pipe in a steam heating system which carries both water of
condensation and air. The dry return is above the level of the water line in the boiler
in a gravity system. (See Return, Wet.)

Return, Wet: That part of a return main of a steam heating system which is filleq
with water of condensation. The wet return usually is below the level of the water
line in the boiler, although not necessarily so.” (See Return, Dry.)

Return Mains: Pipés or conduits which return the heating or cooling medium from
the heat transfer unit to the source of heat or refrigeration.

Reversed-Return System: A system in which the heating or cooling medium from
several heat transfer units is returned along paths arranged so that all circuits ¢om-
Fosing the system or composing a major sub-division of it are of practically equal

ength. o

_ Sabin: A unit of equivalent sound absorption e ual to the equivalent absorption
of one square foot of a surface of unit absorptivity (i.e., of one square foot of surface
which absorbs all incident sound energy). .

Saturation: The condition for co-existence in stable e%xilibrium of a vapor and
liquid or a vapor and solid phase of the same substance. xample: Steam over the
water from which it is being generated. . . )

Saturation, Degree of: The ratio of the weight of water vapor associated with s
pound of dry air to the weight of water vapor associated with a pound of dry.air
saturated at the same temperature. R ) )

Smoke: An air suspension (aerosol) of particles, usually but not necessarily solid,
often originating in a solid nucleus, formed from combustion or sublimation. Also

defined as carbon or soot particles less than 0.1 micron in size which result from the .

incomplete combustion of carbonaceous materials such as coal, oil, tar, and tobacco.

Smokeless Arch: An inverted baffle placed in an up-draft furnace toward the rear
to aid in mixing the gases of combustion, and thereby to reduce the smoke produced.

Solar Constant: The solar intensity incident on a normal surface located outside -

the earth’s atmosphere at a distance from the sun equal to the mean distance between
the earth and the sun. Its value is 415, 445, or 430 Btu per (hr) (sq ft) as the July,
January, or mean value, respectively. At sea level in July the solar intensity value
is about 300 Btu per (sq ftf,(hr) since about 28 percent is absorbed in the earth’s
atmosphere. .. : ’

Sorbent: A material which extracts one or more substances present in an atmos-
phere or mixture of gases or liquids with which it is in contact, due to an affinity for
such substances. .

Sorption: Adsorption or absorption.

Split System: A system in which the hpating is accomplished by means of radiators
,or convectors supplemented by mechanical circulation of air (heated or unheated)
from a central point. Ventilation may be provided by the same system. !

Square Foot of Hea Surface (Eguivalent): This term is synonymous with
Equivalent Direct Radlgi:tﬁon (EDR).

Stack Height: The height of a gravity convector between  the bottom of the
heating unit and the top of the outlet opening. )

Steam: Water in the vapor phase. Dry Saturated Steam is steam at the saturation
temperature corresponding to the pressure, and containing no water in suspension.
WetSaturated Steam is steam at the saturation temperature corresponding to the pres-
sure, and containing water. particles in suspension. Superheated Steam is steam at &
temperature higher than the saturation temperature corresponding to the pressure.

Steam Heating System: A heating system in which heat is'transferred from the
boiler or other source of heat to the heating-units by.means of steam at, above, or
below atmospheric pressure. :

Steam Trap: A device for allowing the passage of condensate, or air and con-

densate, and preventing the passage of steam.

Supply Mains: The pipes through which the heating medium flows from the boiler
or source of supply to the run-outs and risers leading to the heating units.
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Terminology
Surface, Heatlng: The exterior surface of a heating unit. Extended heating surface
, 0

: ing surface consisting of fins, pins or ribs which receive heat

(o ”ué‘de f‘,ii:l‘lr{gglel)\ 'tlgeea ;fxl-iriie surface. Prime Surfa::c: Heating surface having tihe

ﬁ ‘Z?,f :;:edium on one side and air (or extended surface) on the other. (See also
ea

Boiler Heating Surface.)

Temperature: The thermal state of matter with reference to its tendenocy to com- -

unioate heat to matter in contact with it. If no heat flows upon contaot, there is
mi .

i in temperature.
nog::::::&;ﬁ, Abl:olute: Temperature expressed in degrees above absolute zero.
Temp i i idi d e a8 the temperature
i ven state of humidity and pressur t P!
vaplc])l‘ u:::x? ?sc:elzieixgé:g.fm'll‘?lgltemperature c_ox:respondmg to saturation (100 pe}'cent
Oflgtiev‘; I?umidity) for a given absolute humidity at constan.t pressure. o
e Temperature, Dry-Bulb: The temperature of a gas or mixture of gases indicated
b af: al::ecurate thermometer after correction for radxatlon‘. . .
v rature, Effective: An arbitrary index which combines into a single value the
Timl;etempe;ature, humidity, and air movement on the sensation of warmth or
eﬁﬁf fe?t by the human body. The numerical value is that of the temperature of still,
c:turated air which would induce an identical sensation. - )
® Temperature, Wet-Bulb: Thermodynamic wet-bulb temperature is the tempera-
eatp:vhich liquid or solid water, by evaporatm%vmto air, can bring the air tc:
t“:,-emt,ion adiabatically at the same temperature. et-bulb temperature (thh:ud
e liiﬁcation) is the temperature indicated by a wet-bulb psychrometer cou_st;ruc9 ;2
233 used according to specifications. (ASME Power Test Codes, Series 1932,
Instruments and Apparatus, Part‘l&)
Therm: A quantity of heat equivalent to 100,000 Btu. lascical th .
ynamics, Laws of: Two laws upon which rest the classical theory o
hThe:;n l:ﬁa.mics.cs"l‘hese laws have been stated in many different, but. equivalent
¢ er;n Iy’ha First Law: (1) When work is expended in generating heat, the quantity of
:ag@ produced is proportional to the work expended; and conversely, when heat is em-
wfo el:i in the performance of work, the cluantxtky of heat which disappears is propor-
ltim{al to the work done. (Joule)* (G.P.)%; (2) If a system is caused to change from :ﬁ
initial state to a final state bK adiabatic means only, the work done is the same for
i i ths connecting t. S C
?:aiil Sg::;ii!t))?l cycle the netgheat absorbed by the working substance is exactly e_qu.al to
the net work done. The Second Law (1) It is impossible for a self-acting machine; lﬁn—
sided by any external agency, to convey heat from a body of lower to one of higher
temperature. (Clausius) ((‘x).'i’.); 2) Itis im{)osslble to derive mechanical work from
heaf taken from a body unless there is available a body of lower temperature gﬁo
which the residue not 8o used may be discharged (Kelvin) (G.P.);(3) It is mposslthe
to construct an engine that, operating in a cyele, will produce no effect other thant ?
extraction of heat from a reservoir and the performance of an equivalent amount o
work (Zemansky). . ‘ . . ich
Thermostat: An instrument which responds to changes in temperature, and whicl
directly or indirectly controls temperature. . .ﬂ . . tho fuid on the warm
Transmittance, Thermal: The time rate of heat flow, from the fluid on the w.
side ﬁnthe fluid 0;1 the cold side, per (squarefoot) (degree temperature difference be-
tween the two fluids). Sometimes called Overall Coefficient of Heat Transfer.
Common unit is Btu per (hour) (square foot) (Fahrenheit degree): S.ymbc:; fU.
-Pipe Syst: Steam or Water): A heating system in which one pipe is used for
tht;rszgplypgf tise f:;;i(‘,ing medium to the heating unit, and another for the return of the
heating medium to the source of heat supply. The essential feature of a two-ggpg
gystem is that each heating unit receives a direct supply of the heating medium, whic!
medium cannot have served a preceding heating unit. ) 1
Up-Feed System: A heating system in which the supply mains are below the leve
of the heating units which they serve. heati ) . d b the
Vacuum Heating System: A two-pipe steam heating system equipped w
necess:ry access}:-g ag aratus which will permit operating the system ﬁelow atmos-
pheric pressure when desired.

Vane Ratio: In air distributing devices the ratio of depth of vane to shortest open-

ing width between two adjacent grille bars.

A

H i stated law are given in parentheses.
b Frons: Glossars ot Physios: by LRy Dougherty Waid (MoGraw- Eill, 1657).

erature, Dew-Point: The temperature at which the condensation of water -

e two states. (Zemansky); (3) In any power cycle or .
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