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relationship between the latent heat removal and the refrigerant tey,
perature. It is extremely important that the proper balance be obtaineg
between theé refrigerant temperature, the conditioning unit surface and the
- conditions to be maintained within the occupied space. Unsatisfact(,ry
conditions often result through the attempt to apply units with a SOurce
of refrigeration which gives too high a surface temperature. Such con.
ditions may be obtained when well water of too high a temperature i
used or when a direct expansion evaporator is connected to a refrigeratioy
compressor of inadequate size. The high refrigerant temperature evepn
though it may give adequate dry-bulb temperatures, due to over-size
conditioning units, will not give proper humidity control due to its
inability to furnish sufficient dehumidification.

The use of surface coolers with widely extended fins may lead to similar
results since the large ratio of extended surfaces gives an average surface
temperature considerably above the refrigerant temperature within the

-tubes. All these factors must be kept in mind when making the selection
of equipment. It is furthermore vital that the calculation of a cooling

load be based on an accurate survey before the selection of the equipment
is made.

COSTS

Due to the rapid development of the air conditioning industry and the
great progress that is being made each year, it is impossible to give any
cost figures that will be of value. There are, however, certain factors
that influence the cost of unit air conditioning installations.

. 1. Since the cost of the total job involves material cost plus installation labor and
since through the use of unitary equipment, material costs can be kept to a minimum,
every effort should be made to simplify installation. .-

2. Self-contained units in the small sizes now available, probably represent the lowest
cost individual installations. They have, however, their limitations. -

3. The floor type all-year-round air conditioning units for the occupied space with a
remotely controlled compressor, heating sources being either the existing heat system or
steam connections to the unit, probably afford the lowest cost all-year-round service for

- most individual rooms. This is particularly true in the case of residences. With offices, - j

this will probably be true if the compressor can be located immediately adjacent to the
conditioned space, as for example in a closet or nearby storeroom. The expenses
increase rapidly as the distance from the unit increases.

4. For multiple rooms or offices, the remotely located unit with connecting ducts
p_robably represents the most economical installation. Such installations are also par-
ticularly adaptable to stores, residences and small commercial installations.

Costs of operation vary widely depending entirely upon the cost of
power and water. Water costs in the. larger installations are being
materially reduced through the use of cooling towers and special types of
condensers. The normal expense of operating the cooling system is
considerably in excess of that of winter heating.both as to the first cost
and as to operation. Consequently, the more rapid growth of air con-
ditioning has been along commercial lines where it has represented an

- actual profitable investment resulting in increased business returns rather 4

_ than along the lines of residential comfort cooling where it still represénts
a luxury in comfort. .
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- MISCELLANEOUS UNITARY EQUIPMENT

There are a number of units available which were not covered in the
evious discussion that accomplish only one or two of the functions of
pr ’

air conditioning.

Attic Fans

Attic fans, used during the warm months of the year to draw large

Jumes of outside air through a house, offer a means of using the com-
vgrative coolness of outside evening and night air to bring down the
i de temperature of a house. . .
ms;;ii:usepthe low static pressures involved are usually less than 1§ in. of
water, disc or propeller fans are generally used instead of the blower o(rl
housea types. The fans should have quiet operating characteristics, ’211‘11:
they should be capable of giving about thirty air changes per }.10ur. e
two general types of attic fan installations in common use are:

ic fans, in which the fan is installed in a gable or dormer and
ongp(f:l r‘:férefgrilles are provided in the ceilings of the rooms below.
Fresh air, which enters the house _thrc_mgh open wmdc_)ws, is drawn 1fnto
the attic through the grilles, and is discharged out-of-doors by t:heI an.
An attic stairway may be used in place of the centrql grille. It is
essential that the roof and the attic walls be free from air leaks.

in fans, in which the fan is installed within the atticina box or
holjgifl?diréfctly over a central ceiling grille, or in a bulkhead enclos;xl:g
an attic stair. The fan may be cqnnecte_(_i by a duct system to ?
grilles in individual rooms.. Fresh air entering through the windows o
the rooms below is discharged into the attic space and escapes to the

outside through louvers, dormer windows, or screened openings under .

the eaves.

The locations of the fan, the outlet openings, and the grilles should be
selected after consideration of the room and attic arrangement in order to
give uniform air distribution in the individual rooms served. If the outlet
for the air is not on the side away from the 'dlrectlon. of the prevailing
wind, openings should be provided on all sides.. Kitchens should ll:e
separately ventilated because of the fire hazard, and to prevent the
spread of cooking odors. o o

The operating routine which will secure best results with an attxc'fan is
an important consideration. A typical routine might require that in the
late afternoon when the outdoor temperature begins to fall, the windows

on the first floor and the grilles in the ceiling or the attic floor should be.

opened, and the second story windows should be kept closed. This w1llA
place the principal cooling effect in the living rooms. Shortly before
bedtime, the first floor windows may be closed and those on the secgnii
floor opened, to transfer the cooling effect to the sleeping rooms. A tinie
clock may shut off the fan before waking time, or the fan may be stopped
manually at a later hour. ) - .

A disadvantage arising from the passing of-a great amount of outside
air through a_house is the dust nuisance, which varies considerably in
different locations. Persons suffering from allergic diseases causg_d by air-
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