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Table 10. Building Load Factors :and Demands op Some'Detroit Buildings

Building Classification Load Factor

Ln of Demand per 
(Hour) (Sq Ft of 

Equivalent Installed 
Radiator Surface)

0.31ft 0.184
0.316 0.207
0.287 0.217
0.263 0.209
0.255 0.225
0.238 0.183
0.223 0.248
0.203 ' 0.158
0.158 0.162

• 0.138 0.146
0.126 0.151

The load factor of a building is the ratio of the average load to the 
maximum load and is ah index of the utilization. Thus, in Table 10, the 
theaters, operating for short hours, have a load factor of 0.126 as compared 
with the figure of 0.318 for clubs and lodges. '
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CHAPTER 19

GRAVITY WARM AIR SYSTEMS
Warm Air Leaders, Stacks, and Registers; Return Air Grilles, Ducts, and 

-Connections; Outline of Design Procedure

WARM air heating systems of the gravity type are described in this 
chapter.1 In these systems the motive head producing flow depends 
upon the difference in weight between the heated air leaving the top of 

the casing and the cooled air entering the bottom of the casing, while in 
the forced air type a fan may-supply all or part of the motive head.

A gravity warm-air furnace heating plant consists of a fuel-burning 
furnace or heater,- enclosed in a casing of sheet metal, which is placed in 
the basement of the building. The heated air, taken from the top or sides 
near the top of the furnace casing, is distributed to the various rooms of 
the building through sheet metal warm-air pipes. The warm-air pipes in 
the basement are known as leaders, and the vertical warm-air pipes which 
are installed in the inside partitions of the building are.called stacks. 
The heated air is discharged into the rooms through registers, which’are 
set in register boxes placed either in the floor or in the side wall, usually at 
or near the baseboard. A sectional view of a typical plant showing good 
installation practice is given in Fig. 1.

The air supply to the furnace is usually taken entirely from inside the 
building through one or more recirculating ducts, although in some cases an 
outside air supply duct is provided.

WARM AIR LEADERS, STACKS, AND REGISTERS
In a gravity circulating warm-air furnace system, the size of the leader 

pipe to a given room depends upon the heat loss from the room, the equiv­
alent length of the leader, and the temperature of the warm air entering 
the room at the register. For most successful operation, the finance 
should be centrally located with respect to register and stack positions so 
that the leaders will be of uniform length and as short as possible, in which 
case the frictional resistance to air flow and the temperature loss from the 
ducts will be about the same for all- leaders and stacks.

Originally, the design was based on the heat carrying capacities per 
square^ inch of leader pipe area with register air temperatures' of. 175 F. 
Later, in the revision of the entire design procedure, as shown in the section 
entitled, Outline of Design Procedure, the carrying capacities of leader pipes' 
have been expressed directly in terms of Btu per hour.

In general, it is necessary to use two or more leader pipes to rooms 
requiring more than- the capacity of a 12 in. round pipe. The tops of all 
sizes of leader pipes should be cut into the furnace bonnet at the same 
elevation. Leaders over 12 ft in length, or having a large number of elbow 
fittings should be avoided if possible. In cases where such leaders axe 
necessary, it is recommended that smooth transition fittings ;be .used, and 
that duct insulation be applied. Asbestos paper, unless of the corrugated 
type, should not be considered as insulation. To assist in balancing the 
air distribution of the system, a damper should be placed in each leader
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