. Tg}.xuc-noss, Vol. 40, 1934, p. 37).
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the need for a duct to bring thé warm air down from the top of the furnace,

or-a duct to bring the return air down to the blower-inlet.
“Several arrangements of perimeter ducts may be used to heat slabs on
ground construction, but the most common is the.type having a complete
Toop of a continuous duct around the edge of the slab, supplied by radial
feeders extending from the furnace sub-floor plenum to the perimeter duct.
A schematic cross-section of the slab construction, with the perimeter duct
installed, is shown in Fig. 5. '

- The slab should be constructed on a well-drained site where drainage is
away. from the slab, and where there is no standing water at any time of
the year. With slab construction, a suitable porous fill and a waterproof
membrane as a moisture barrier beneath the slab are required by the
Federal Housing Administration. 'They are highly necessary with warm air
perimeter heating. Insulation must be placed between the edge of the
slab and the foundation, and must extend completely around the slab to
reduce the heat losses from the edge of the slab. Fig. 5 also shows many
of the essential features of the slab and under-slab construction.

SUMMER OPERATION

During hot summer periods a slight_cooling effect may sometimes be
obtained by the circulation of basement air-through the system. "This
beneficial effect is due to both the increased air movement in the occupied
spaces and the small reduction in dry-bulb temperature brought about by
passing warm air_over the cooler basement walls and fioor. In areas of

_high prevailing dew points, however, this-practice may cause objection-

able dampness to develop in the basement.” -

Complete summer air conditioning can be readily combined with forced
warm air systems either by using factory-built units incorporating both
refrigeration and heating equipment, or in_some cases by adapting sepa-

rate refrigeration equipment or well-water coils to existing warm air systems.
A more complete treatment of residential summer air conditioning 1§
given:in Chapter 50. ' :
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S cmaemERZ
STEAM HEATING SYSTEMS = .

Classification of Steam Heating Systems by Types; One-pipe; Two-pipe,
Sub-atmospheric and Orifice Systems; Sizing Piping for Steam Heating
Systems; Pressure Reducing Valvés; Boiler Connections; Condensate
Return Pumps; Vacuum’ Heating Pumps; Traps; Drips; Con-
" nections to Hesting Units; Control Valves -

STEAM' beating systems l:hay be classified according to any oﬁe :c')f,
or combination of, ‘the following features: (1) piping arrangement,
(2) pressure or vacuum conditions obtained in operation,.(3) method of

returning condensate to the boiler.

1. By Piping Arrangement. A steam heating s i 3
] g . ystem is known as a one-pipe.system
wh;n a single main serves the dual purpose of supplying steam to the hgz:?ingyunit
ﬁgnn(;%%iv:glvl;gi Z;)lndens‘;at,e from 11"3. tl?l; hmarily,l to each heating unit there is but one
must serve as bo e su and the retur: the
supply and return connections may be usedpp v i , although separate

A steam heating system ié-known as a two-pipe syster ch heating unit i
A R S 103 -pipe $ystem when each heating unit is
provided with two piping connections, and when‘stes 1
rate mains and br:mchesg. R When'steam and condensate ﬂow,l.n sepa-
Hesting systems may also be described as in
. hea ls0" by up-flow or dewn-flow; depending on the
direction of steam flow in the risers; and as a dry-return or a wbt-féium,;depez%ding on

whether the:condensate mains ar: i i
Tomasey the con¢ e above or below the water line of the boiler or. con-

fio &2 Byh{’ressure or Vacuum Conditions. Steam heating systems may also be classi-
e as high pressure, low pressure, vapor, and vacuum systems, depending on the
pressure conditions under which the system is designed to operate.

. Asystemis knownasa high pressure s ) i ]
g ystem when the operating pressures employed
:Tueaagove ltg psig; as a.low pressure system when pressures varygﬁ!:)m 0to'15 pIs)ig?,as
tiong ':n sg]s m vlv]hen the system operates under both vacuum and low pressure condi-
Operat: out the use of a vacuum pump; and as a vacuum system when the system
rates under vacuum.and low pressure conditions with the use of vacuum pump.

Wh . NN . - eps .

t Jden automatic controls are employed to var y the:pressure conditions in‘the 8YyS-
g at; . . e bsldef »eabher ;cOnd]tiODS’ the Bystem maf' be known as a

]"03111181 2c, di ﬂel ential or svahron‘ize'd gtem, e- latter cla: 1 3
p ¢ : y 1 % 2 By I, Thes ' C SSIﬁCSt ons are
i es are employed on the inle -S 0 e\].leatni ]l.tsl e 8 8‘ ]
V hen orific P! nlets to th
k e 'y on ‘n . £ uni th ystem may be

by3g-r£v1£tMethod_qf Retutning_:(,'qndensqte. .When condensate is returned to the boiler

ing umit Y, the system is kl}own.a.s‘a' gravity relurn system. In this system all heat-

con deu: é'nust be elevated sufficiently above the water line of the boiler, so that the

water | l?ein t:lasl; tflll:):véreel to %e;boél:r. Elevation of the heating units above the
1 refore be sufficient to overcome pre drops. : -

2 pressure differences due to operation, pressure drops due to ﬂpw, * Wel'l

Referring to Fig. 1 it wi ’ ‘boil V
cont s : g- 1 it will be noted that the boiler and wet-return form a-U-shaped
50:;1:112?" with the boiler steam pressure on the top of the water at one end, and_lt)he
thege thm pressure:on the top of the water 4t the other end. The difference between
to the flo prefssures is the pressure drop in the system, ¢.e., the friction and resistance
Dressure w g steam in passing from the boiler to the far end of the main, and the
e wat reduction in consequence of the condensation occurring in the system.
balanes Bx]‘ 1n the far end will rige sufficiently to overcome this difference in order to
h e pressures, and it will rige far enough to produce a flow through the return

plplef and overcome the resistance of check valves, if installed. .
$ poi :;éle-plpe steam system-is designed, for example, for a total pressure drop of

utilizes a Hartford return connection instead of a check valve on the return;
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