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raised enough to give the desired area, and be fitted with baffle boards to 
direct the air straight and upward. -,■■■.

In houses less than 20 ft in width, all inlets may be on one side. In - 
wider houses, a rather uniform distribution of inlets is essential.

GARAGE VENTILATION
Because of hazards resulting from carbon monoxide and other physi- ;;

■ ologically harmful or combustible gases or vapors in garages, the importance 
of proper ventilation of these buildings cannot be over-emphasized. Dur­
ing the warm months of the year, garages are usually ventilated adequately 
because the doors and windows are kept open. The A.S.H.V.E. Code of 
Minimum Requirements for Heating and Ventilating Garages,11 adopted 
in 1935, specifies that openings for natural ventilation shall be distributed ? 
as uniformly as possible in at least two outside walls, and that the total 
area of such openings shall be equivalent to at least 5 percent of the floor ■ 
area. The code further states that- where it is impracticable to operate 
such a system of natural ventilation, a mechanical system shall be used, 
and shall provide for either the supply of 1 cfm of outdoor air for each ; 
square foot of floor area, or for exhaust of the same amount of air, dis­
charging it to the outside as a means of flushing the garage. '

Cooperative research11 on garage ventilation, undertaken by the ' 
A.S.H.V.E. Committee on Research at Washington University, St. Louis, ■ 
Mo., and at the University of Kansas, and tests conducted at the A.S.H.V.E. ) 
Research Laboratory, have resulted in authoritative papers on the subject.

Some of the conclusions based on work at these laboratories are:
1. Upward ventilation results in a lower concentration of carbon monoxide at the .

breathing line and a lower temperature above the breathing line, than does downward - 
ventilation for the same rate of carbon monoxide production, air change, and the same • 
temperature at the 30-in. level. .

2. A lower rate of air change and a smaller heating load are required with upward ? 
than with downward ventilation.

3. In the average case, upward ventilation results in a lower concentration of ,r 
carbon monoxide in the occupied portion of a garage, than that obtained with mixing 
of the exhaust gases and the air supplied. However, the variations in concentration 
from point to point, together with the possible failure of the advantages of upward > 
ventilation to accrue, suggest the basing of garage ventilation on,complete mixing,;' 
and an air change sufficient to dilute the exhaust gases to the allowable concentration; 
of carbon monoxide.

4. The rate of carbon monoxide production by an idling car is shown to vary from *•"
25 to 50 cfh, with an average rate of 35 cfh. '

5. An air change of 350,000 cfh per idling car is required to keep the carbon mon- r. 
oxide concentration down to one part in 10,000 parts of air.

Individual Exhaust Ducts „ '
Motor vehicle servicing areas may be provided with underground or 

overhead exhaust systems discharging outdoors. Each service location)?,' 
should be provided with a flexible branch duct, the inlet end of which is ? 
sized to slip over the tail pipe of the engine, or over any deflector attached*? 
to the tail pipe. The minimum branch size and ventilation rate for thfi.-g* 
largest class of-vehicle regularly serviced at each location are shown in-1 
Table 4. ^

Where each tail pipe exhaust branch is provided with an automatic de-1? 
vice to close the branch inlet when it is not in use, the capacity of the faPiV 
for the system should be based on the maximum number of branches in?? 
simultaneous use. Where the branch inlets are open when not in use, the?;
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Table 4, Minimum TaR Pipe Connection Size and Ventilation Rate 

\ : P " I-----------------------------------------------
Class of Vehicle

.

Tail Pipe 
Diameter, in.

Ventilation 
Rate, cfm

Flexible Pipe, 
Diam, in.

Diameter of Rigid 
Branch Connection 
to "Flexible Pipe, in.'

Under 2 
. 2 to 3

3 and over
100
150

------------—---------------------------

Truck....... 3 • ' 4
Bus................... 4

: v/2
4M

;;5^ • .

i_a.pa.LJuy ouuuiu ue uasea on tne total number of branches connected 
' to the main.

Individual straight lengths of gas tight duct, not over 20 feet in length, 
terminating outdoors, may . be provided where exhaust systems are not 
installed. The duct should fit tightly over the tail pipe and be of a diam­
eter not less than the diameter of the tail pipe.
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