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the need for a duct to bring the warm air down from the top of the furnace, 
or a duet 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 
loop 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 shpwn 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 spiall reduction in dry-bulb temperature brought about by 
passing warm air over the cooler basement walls and floor. 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 is 
given in Chapter 50.
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STEAM HEATING SYSTEMS
Glassification of Steam Heating Systems by Types; One-pipe; Two-pipe, 

Sub-atmospheric and Orifice Systems; Sizing Piping for Steam Heating 
Systems; Pressure Reducing Valves; Boiler Connections; Condensate 

Return Pumps; Vacuum Heating Pumps; Traps; Drips; Con­
nections to Heating. Units; Control Valves .

STEAM heating systems may be classified according to any one of, 
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 system is known as a one-pipe.system 
when a single main serves the dual purpose of supplying steam to the heating unit 
and conveying condensate from it. Ordinarily, to each heating unit there is but one 
connection which must serve as both the supply and the return, although separate 
supply and return connections may be used.

A steam heating system isdtnown as a two-pipe system when each heating unit is 
provided with two piping connections, and when steam and condensate flow in sepa­
rate mains and branches. ‘

Heating systems may also be described as up-flow or down-flow; depending on the 
direction of steam flow in the risers; and as a dry-return or a wet-return,'depending on 
whether the condensate mains are above or below the water line of the boiler or con­
densate receiver.

2. By Pressure or Vacuum Conditions. Steam heating systems may also be classi­
fied as high pressure, low pressure, vapor, and vacuum systems, depending on the 
pressure conditions under which the system is designed to operate.

A system is known as a high pressure system when the operating pressures employed 
are above 15 psig; as u low pressure system when pressures vary from 0 to 15 psig; as 
a vapor system when the system operates under both vacuum and low pressure condi­
tions without the use of a vacuum pump; and as a vacuum system when the system 
operates under vacuum and Jow pressure conditions with the use of vacuum pump.

When automatic controls are employed to vary the pressure conditions in the sys­
tem in accordance with outside weather conditions, the system may be known as a 
*w-almo8pheric, differentiator synchronized system. These latter classifications are 
proprietary designations;

When orifices are employed on the inlets to the heating units the system may be 
known as an orifice system.

3. By Method of Returning Condensate. When condensate is returned to the boiler 
PJ’ gravity, the system is known as a gravity return system. In this system all heat- 
m8 units must be elevated sufficiently above the water line of the boiler, so that the 
condensate can flow freely to the boiler. Elevation of the heating units above the 
*ater line must therefore be sufficient to overcome pressure drops due to flow, as well 
^ pressure differences due to operation,

Referring to Fig. X it will be noted that the boiler and wet-return form a U-shaped 
container, with the boiler steam pressure on the top of the water at one end, and the 
t j'eani main pressure on the top of the water at the other end. The difference between 
nese two pressures is the pressure drop in the system, i.e.} the friction and resistance 

n° flow of steam in passing from the boiler to the far end of the main, and the 
Pressure reduction in consequence of the condensation occurring in the system, 

be water in the far end will rise sufficiently to overcome this difference in order to 
juance the pressures, and it will rise far enough to produce a flow through the return 

Plpe and overcome the resistance of check valves, if installed.
,. If a one-pipe steam system is designed, for example, for a total pressure drop of 
* &ud utilizes a Hartford return.connection instead of a check valve on the return;
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