heating degree-days and from 259 to
602 cooling degree-days.
Mr. Hathaway has given the matter
of degree-days much thought from the
point of view of the Weather Bureau
service. He writes that ". . . there is
no agreement in regard to the temperature base for summer air conditioning and cooling. Most of the
engineers have used the 7!0° mark, and
here in Reading it has worked well.
Personally, I think that 76° would be
the best base. On further thought I
believe that it will come down to
three tables, viz., ones based on 72,
76, and 80°. In the East the lowest
bases would be the best, in the central
west the 76°, and in the warm South
the 80° would be best. You have to
consider the influence of both relative humidity and the maximum temperature in this matter. Also, from
the engineering standpoint, there are
other factors such as the time of day
when the conditioning is needed. We
find that since the cost of installation
and expense of operation of air conditioning machinery is an important
commercial consideration, by using a
higher base temperature in summer
there is less first costs and running

expense. In order to get installations the manufacturers therefore like
to use the higher base. Next year I
believe I shall print tables on two or
more bases to see which is best. The
physical comfort of patrons leaving
a conditioned interior must be considered; too great a reaction on coming into the hot or very dry air outside doesn't tend to make them want
to go back inside another time. I
have found that theatres here actually
were losing trade by having the inside
too cool. After all is said and done,
air conditioning must be intelligently
operated after installation; it cannot
be operated by a janitor but must be
controlled by an engineer who knows
the problem."
Mr. Hathaway reports a tremendous
interest from engineers in degreeday tables. Since last June many
of the first-order stations of the
Bureau have begun publishing the
total degree-days each month in their
Monthly Meteorological Summaries
(Form 1030 Met'l.) and probably
some of them will soon be tabulating
normals, though the labor in such is
very great.—R. G. S.

D E G R E E D A Y S FOR

COOLING

By A N S O N D. MARSTON, Kansas City Power and Light Co.1
available
"Degree-days" are fairly well es- have such information
tablished as a basis for estimating should co-operate to the end that a
heating costs and are now to be in- satisfactory basis may be developed.
Last year the Kansas City Power
cluded in monthly meteorological summaries. With the growing use of air and Light Company had a total of
conditioning, there rises a question 30 meters measuring the electrical
concerning the possibility of using consumption for air conditioning insome similar guide to cooling costs. stallations, ten of them in operation
Unfortunately there are not enough for the full warm season. The comdata available to justify the final parison of the results obtained
selection of such a guide. Those who through the use of these meters with
the meteorological data furnished by
xMr. Marston is also Assoc. Ed. of the Air
Conditioner, publ. monthly by the Air Cond.
the Weather Bureau should help in a
Council of Kansas City, and a member of the
discussion of degree-days for coolEngineering Committee of that organization,
not its secretary as incorrectly stated on p.
ing.
1 6 0 o f t h e J u n e - J u l y BULLETIN.
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Table I gives the number and distribution of degree-days above 70°,
75°, and 80° for the summer of 1934.
In studying this table, it should be
remembered that 1934 was by far
the hottest summer on record. May,
June and July were the hottest of
record, August was very hot until the
19th, and subnormal from then on.
September was considerably subnormal, and October was the fifth or
sixth hottest such month on record.
This heat was an unusually dry heat,
which fact is important in considering cooling costs.
The meters showing electrical consumption for the ten customers for
whom a complete season's records are
available registered an average consumption of 938 kilowatt hours per
horsepower of motor equipment for
the season. This was divided as follows:
May 15%
June 27%
July 34%

August
18%
September 4%
October
2%

This division is complicated somewhat
by the fact that some of the meters
were read at times other than the
first of the month.
In each such
case, the consumption was thrown into
the month during which most of it
occurred.
Based on a motor efficiency of 85
per cent, this would indicate an average of 1068 hours of operation during the season.
This group of customers included
six restaurants, two stores, a funeral
home, and a residence. The average
for the restaurants alone, after giving due weight to the figures obtained
from meters installed during the season, is 1014 kilowatt hours per horsepower of motor capacity. This is
equivalent to approximately 1168
hours of operation for the season.
Two of the restaurants included

in these figures were connected June
7, 1933. The entire summer of 1933
had 1160 degree days above 70° F.,
611 above 75° F., and 223 above
80° F. For the period after June 7th,
one of these restaurants used 785
kilowatt hours per horsepower, compared with 1008 for the entire summer of 1934. The other one used 1124
kilowatt hours per horsepower for
part of 1933 compared with 1257 for
all of 1934.
Any use of degree-days as a guide
to cooling costs is complicated by a
number of factors not entering into
heating problems. One of the most
important is the question of humidity.
For example, a theatre or similar
place may have as much as 85%
of the cooling load provided by the
human beings present plus the ventilation requirements. Forty per cent
of the total may be for ventilation
and with an inside wet bulb temperature of 67° F. (customary in Kansas
City) a rise in the external wet-bulb
temperature from 70° F. to 80° F.,
for example, makes a tremendous difference in the operating costs. In
this connection, the fact that 1934
was abnormally dry is very important.
Incidentally, most air conditioning
engineers are more interested in wetbulb temperatures than in relative
humidities, since the wet-bulb temperature is a measure of the total
heat of the air.
Table II, taken from the American
Society of Heating and Ventilating
Engineers' Guide, shows a typical
table of desirable indoor air conditions in summer corresponding to outdoor temperatures. Many different
tables of this sort are in use, but
they all call for substantially the same
conditions. A study of degree-hours
should be of interest in this connection. In 1934 there were 1750 hours
during w h i c h
the temperature
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equalled or exceeded 80° F.; 1029 of
these occurred during the working
hours from 8 A. M. to 6 P. M.
In conclusion, it should be em-

phasized that a free exchange of all
available informatoin is necessary if
a satisfactory index corresponding to
degree-days is to be developed.

TABLE 1
DEGREE-DAYS 2

FOR A I R

CONDITIONING,

Above 70° F.
Degree % of
Days
Total
May
June
July
August
September
October

116
395
566
427
57
7

Total

1566

2Compiled

KANSAS

CITY,

Above 75° F.
Degree % of
Days
Total

7.4
25.2
36.1
27L3
3.6
0.4

55
250
420
304
17

5.3
23.9
40.1
29.1
1.6

1046

MISSOURI,

1934

Above 80° F.
Degree % of
Days
Total
15
127
277
198

2.4
20.6
44.9
32.1

617

by Kansas City Power & Light Co., Air Conditioning Division.

TABLE 2
DESIRABLE INDOOR A I R CONDITIONS I N
OUTDOOR

S U M M E R CORRESPONDING TO

TEMPERATURES

(Applicable to Exposures Less than Three Hours)
Outdoor
Indoor Air Conditions with DewTemperature
Point Constant at 57° F.
Effective
Dry-Bulb
Dry-Bulb
Wet-Bulb
Temperature
°F
° F.
° F.
° F.
95
90
85
80
75
70

80.0
78.0
76.5
75.0
73.5
72.0
WEATHER

65.0
64.5
64.0
63.5
63.0
62.5
B!

Since June instruction in frontal
and air mass analysis and its use
in forecasting has been given at the
Central Office. In October three students of this subject were called in
from the field service for about two
months' training and practice in this
work, to be followed by another three
later, and so on as long as it seems
desirable.
This last summer a consolidation
of meteorological and communications
duties at 16 airport stations was

IEAU

73
72
71
70
69
68

NOTES

effected whereby at some points the
Bureau of Air Commerce employees
took over all the work except pilot
ballooning, which was transferred to
city offices, and at other points the
Weather Bureau employees took on
both the teletype and radio work in
addition to their usual weather work.
Effective July 1, 1935, the airport
stations to Salt Lake City and Pittsburgh were designated as official for
record and telegraphic purposes and
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