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possible, strongly supported, and with the dead ends capped to permit 
inspection and cleaning. All branch pipes should join the main at an 
angle of not greater than 45 deg, the junction being at the side or top of 
the larger end of a transformation piece. Branch pipes should not join 
the main pipes at points where the material from one branch would tend 
to enter the branch on the opposite side of the main.

Cleanout openings having suitable covers should be placed in the main 
and branch pipes so that every part of the system can be easily reached in 
case the system clogs. Either a large cleanout door should be placed in 
the main suction pipe near the fan inlet, or a detachable section of pipe, 
held in- place by lug bands, may be provided.

Elbows and hoods should be made at least two gages heavier than 
straight pipe of the same diameter, in order to enable them to withstand 
the additional wear caused by changing the direction of flow. Elbows 
should preferably have a throat radius of at least one and one-half times 
the diameter of the pipe.

Every pipe should be kept open and unobstructed throughout itS'entire. 
length, and no fixed screen should be placed in it, although the use of 
a trap at the junction of the hood and branch pipe is permissible, provided 
it is not allowed to fill up completely. The passing of pipes through fire­
walls should be avoided wherever possible, and floor sweep connections 
should be so arranged that foreign material cannot be easily introduced 
into them.

At the point of entrance of a branch pipe with the main duct, there 
should be an increase in the latter equal to their sum. Some state codes 
specify that the combined area be increased by 25 per cent. While this 
is not always good practice and is frequently done, at the expense of a 
reduced air velocity, it is often done where future expansion of the exhaust 
system is contemplated.

Duct Resistance —___

The resistance to flow in any galvanized duct riveted and soldered at 
the joints may be obtained from Fig. 2, Chapter 32. The pressure drop 
through elbows depends upon the radius of the bend. For elbows whose 
centerline radii vary from 50 to 300 per cent of pipe diameter, the loss may 
be estimated from Table 6. It is sometimes convenient to express the 
resistance of an elbow in terms of an equivalent length of duct of the same 
diameter. . Thus with a throat radius equal to the pipe diameter the 
resistance is equivalent to a section of straight pipe approximately 10 
diameters long, while with a throat diameter radius times the dia-

Table 6. Loss Through 90-Deg Elbows

Elbow Center Line Radius in Per Cent 
of Pipe Diameter Loss in Per Cent of Velocity Head

50 75
100 26
150 . . 17

200 to 300 14
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meter, the resistance is apparently the same as that of seven diameters of 
straight pipe.

COLLECTORS
The most common method of separating the dust and other materials 

from the air is to pass the mixture through a centrifugal or cyclone col­
lector. In this type of collector the mixture of the air and material is 
introduced on a tangent, near the cylindrical top of the collector, and the 
whirling motion sets up a centrifugal, action causing the comparatively 
heavy materials suspended in the air to be thrown against the side of the 
separator, from which position they spiral down to the tail piece, while 
the air escapes through the stack at the center of the collector.

The diameter of the cyclone should be at least 3.5 times the diameter 
of the fan discharge duct. When two or more separate ducts enter a 
cyclone, gates should be provided to prevent any back draft through a 
system which may not be operating. Cyclones working in conjunction 
with two or more fans should be designed to operate efficiently at two- 
thirds capacity rating.

If a cyclone is used to collect light dusts such as buffing wheel dusts, 
feathers and lint, the exhaust vent should be large enough to permit an 
air velocity of 200 to 500 fpm. This will require a cyclone of larger 
dimensions than given for the foregoing general case.

When a high collection efficiency is desired, or the material is very fine, 
multi-cyclones may be used. These are merely small cyclones arranged in 
parallel which utilize the principle of high centrifugal velocity to attain 
separation. The capacities and characteristics of this type of separator 
should be obtained from the manufacturers.

Dust Filters
Filters are used when the material collected by an exhaust system is 

valuable or cannot be separated efficiently from the air with an ordinary 
cyclone. They are also employed when it is desirable to recirculate the 
air drawn from a room by the exhaust system, which otherwise might 
entail considerable loss in heat. Bag filters which, are properly housed, 
should be operated under suction. Bag houses used in the manufacture of 
zinc oxide and other chemical products are operated on the positive 
side of the fan.

Wool, cotton and asbestos cloths, and paper are commonly used as 
filtering, mediums. When woolen cloths are employed, the filtering 
capacities vary from to 10 cfm per square foot of filtering surface, 
depending on the character of the material collected. The rates for cotton 
and asbestos cloths are lower. The type of filter cloth and the rates of 
filtration depend, of course, on the material to be collected and the fan 
capacity. The time increase of resistance varies with the amount of 
material permitted to build up on the surface of the filter and can be 
determined only by experiment. The limits of the increase may be 

■ regulated by adjustment of the shaking or cleaning mechanism. These 
limits may be regulated further according to the capacity of the fan and 
the effective performance of the hoods and the duct system. ■
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