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ABSTRACT 

ASHRAE Stmrdard 90.2-1993, "Energy-Efficient Design of 
Nf!lV Low-Rise Residential Bllildings," IIses coolillg degree­
hOllrs to base 74°F (CDH74) as a coolillg wealher variable. 
Becallse CDH74 was Ilot readily available or pllblished, it was 
developed for application with Ihe slalldard. The basis for Ihe 
developmellt was a slatistical alliocorrelatioll techlliqlle derived 
by allalyzing hOllrly dala for a complele year from 101 loca­
tiOIlS. These Wlloeatiolls were wealher statiolls ill the Ullited 
Siaies. They accollllied for almost all coolillg climatic cOlldi­
tiOIlS ill Norlh America. They did 1101 accolIlll for Ihe most 
severe healillg climatic collditiollS ill Norlh America, where Ihe 
coolillg impacl is minimal. The Iheorelical developmenl of Ihe 

INTRODUCTION 

ASHRAE Standard Project Committee (SPC) 90.2 was 
responsible for the development of ASHRAE Standard 
90.2-1993, "Energy-Efficient Design of New Low-Rise 
Residential Buildings" (ASHRAE 1993). The SPC started 
the development by using the Departmetn of Engergy 
(DOE)-2.1A hourly sinmlation program to accurately 
predict the heating and cooling season envelope loads in 
multiple locations for each envelope component, includ­
ing ceilings, walls, doors, and fenestration (LBL 1981). 
Heating and cooling season loads for foundations (base­
ments, crawlspaces, and slabs) were developed using a 
two-dimensional finite-difference procedure with hourly 
weather data. All of these component loads were then 
used to develop a simplified heating and cooling load 
factor procedure that predicted envelope loads and eval­
uated trade-offs among envelope components (McBride 
et aJ. 1991). The load factors also were used in setting the 
envelope criteria (McBride 1991). The load factor proce­
dure uses simple weather variables to correlate the heat­
ing and cooling season results of tile hourly simulations. 
Heating results were correlated using heating degree­
days to base 65°P (HDD65). Cooling results were corre­
lated using cooling degree-hours to base 74°P (CDH74). 

Par the SPC development effort CDH74 was derived 
using hourly weather data tapes of test reference year 

alltocorrelatioll lechniqlle, the resllltillg terms derived from Ihe 
allalysis, alld Ihe extrapolation of Ihose tenllS to extreme heat­
illg climatic locations are presenled. Application of Ihe proce­
dllre ollly requires knowledge of Ihe mOlllhly average dn;-blllb 
lemperatllre alld Ihe mOllthly average dn;-blllb temperature 
slalldard deviatioll. This illformation is published by the 
National Oceallic alld Atmospheric Admillistration ill Ihe 
Ullited Siaies alld by the Atmospheric Ellvironment Service ill 
Callada. Afler Ihe melhodoloS'J was developed, it was used 10 
creale CDH74 for 3,349 locatiolls ill Ihe United Siaies alld 
1,847 locatiolls ill Canada. The resllltillg lables were published 
in Ihe slalldard. 

(TRY) (Stamper 1977; NOAA 1976), California thermal 
zones (CTZ) (CEC 1988), and weather year for energy 
calculations (WYEC) (Crow 1981). However, for applica­
tion of the standard, a list more extensive than 101 loca­
tions was desired. Hourly recordings of temperatures 
are only recorded at the first-order weather stations rep­
resented by the hourly weather data tapes. To expand 
tile number of locations in Standard 90.2 required using 
alternate data. Monthly average dry-bulb temperatures 
and standard deviations are available for 3,349 locations 
in tile United States and 1,847 locations in Canada. 
These data routinely are used to calculate heating and 
cooling degree-days to various base temperatures and 
were selected for development of CDH74. 

BACKGROUND 

Methods to calculate heating and cooling degree­
days to any base temperature have been well established 
using monthly average dry-bulb temperatures and stan­
dard deviations (I1lOm 1952, 1954a, 1954b, 1954c). Typi­
cally, the monthly average temperatures and standard 
deviations are based on a 30-year period of record to 
ensure they are representative. 

The first attempt in calculating CDH74 was to sim­
ply assume the dry-bulb temperatures within a month 
were uncorrelated and normally distributed. Then the 
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CDH74 Predicted Using Cooling Degree Days Times 24 
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CDH74 From 101 Hourly Tapes (Thousands) 

Figure 1 Comparisons of COH74 calculated from 
COO vs. hourlV weather data tapes. 

distribution was appropriately integrated and multi­
plied by 24 hours times the number of days to yield the 
monthly cooling degree-days. This procedure consis­
tently underpredicted CDH74 for all 101 locations (Fig­
ure 1). 

FailUl'e of this simple approach led to discussions 
with Dr. Nathaniel B. Guttman (Guttman 1990). He sug­
gested that estimates of the monthly standard deviations 
could be improved by accounting for the pairwise cor­
relations among days. Further improvements would 
account for the autocorrelation of hourly dry-bulb tem­
peratures. Autocorrelation is a measure of the time 
sequence dependence of successive values. It applies 
when successive values are not independent and ran­
dom. Autocorrelation techniques are available that ac­
count for continuous variables such as hourly dry-bulb 
temperatures (Brooks and Carrutl,ers 1953; Snedecor 
and Cochran 1967; Kenney 1939). 

CUl'rentiy, there is no universally accepted method 
available to calculate cooling degree-hours using monthly 
average dly-bulb temperatures and monthly average 
standard deviations. 

OBJECTIVE 

TI,e objective of this research was to develop a proce­
dure to calculate CDH74 using monthly average dry-bulb 
temperatures and monthly average standard deviations 
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reported by NOAA (1951-1980) and AFS (1951-1980) for 
30-year periods of record. 

TECHNICAL APPROACH 

Multiple steps were required in developing a meth­
odology to calculate CDH74. First, the specific autocorre­
lation coefficient for individual months and temperature 
intervals (ri,j) had to be determined from hourly tapes. 
Second, a statistically average autocorrelation coefficient 
by month and temperature interval (rAVGi,j) had to be 
determined. TIlird, rAVGi; had to be tested against 
CDH74 from hourly wea~er data tapes. Fourth, r AVGi,j 
had to be extrapolated to account for all climates in the 
United States and Canada. Finally, rAVGi,j was used to 
calculate CDH74 for 3,349 locations in the United States 
and 1,847 locations in Canada. Each of these major steps 
will be presented. 

Determination of Specific Autocorrelation Co­
efficients by Month and Temperature Interval 

In equation form, the autocorrelation coefficient for 
the ,1h month and the j.h temperature interval is 

where 

r .. 
'4 

= 

= 
j = 
NHi = 

ON,; 

2 
NH/· (aN/aT) -1 

r;j= NH.-1 (1) , 

autocorrelation coefficient for the i·h month and 
the j.h temperature interval (dimensionless), 
month, 
temperature interval (10°F), 
number of hoUl's in ;th month (h), 
standard deviation of monthly average temper­
atures for the i·h month (OF) (derived from long-
term data), and 
standard deviation of temperatures within the 
i·h month (OF) (derived from hourly tapes). 

Autocorrelation coefficients were determined for 
each month and the corresponding temperature interval 
from 101 hourly tapes using Equation 1. The locations 
and sources of the hourly tapes are presented in Table 1. 
There were 66 TRY, 16 CTZ, and 19 WYEC for a total of 
1,212 months of hourly data. This was considered repre­
sentative of U.S. and Canadian climates. 

Average Autocorrelation Coefficients 
The 1,212 individual monthly results were then sta­

tistically analyzed to determine the average autocorrela­
tion coefficient for each month in 10°F temperature 
intervals. The statistical results are presented ill Table 2, 
which contains the number of months available (NO.), 
the average autocorrelation coefficient by month and 
temperature interval (r AVGi,j)' and the standard devia­
tion by month and temperature interval (rSDi,j) of the 
autocorrelation coefficient. 
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TABLE 1 Hou~y Weather Locations 

TRY 

1 Albany, NY 
2 Albuquerque, NM 
3 Amarillo, TX 
4 ANanta, GA 
5 Bongot ME 
6 Birmingham, AL 
7 Bismarck.. ND 
8 Bolse. [) 
9 Boston, MA 

10 Brownsville, TX 
11 Buffalo, NY 
12 Burlington, vr 
13 Charleston. SC 
14 Charleston, 'IN 
15 Cheyenne, VI'( 

16 Chicago, Il 
17 ClncinnoH, OH 
16 Cleveland, OH 
19 Co1umbkl. MO 
20 Delrol!. MI 
21 Dodge City. KS 
22 Duluth, MN 
23 EI Paso, CA 
24 Fort Worth. TX 
25 Fresno. CA 
26 Great Foils, MT 
27 Houston, TX 
28 Indianapolis, IN 
29 Jackson, MS 
30 Jacksonville, TN 
31 Kansas City. MO 
32 lake Charles, LA 
33 las Vegas. NV 
34 Uttle Rock, AR 
35 los Angeles. CA 
36 louisville, KY 
37 lubbock, TX 

38 Madison, WI 
39 Medford. OR 
40 Memphis. TN 
41 MiamI, Fl 

42 MinneopoHs, MN 
43 Nashville, TN 
44 New Orleans. LA 
45 New York, NY 
46 Norfolk. VA 
47 Oklahoma City. OK 
48 Omaha, NE 
49 Philadelphia. PA 
50 Phoenix, AZ 
51 PiHsburgh, PA 
52 Portland, ME 
53 Portland, OR 
54 Raleigh, NC 
55 Richmond, VA 
56 Sacramento, CA 
57 Salt lake City, UT 
58 San Antonio, IX 
59 San Diego, CA 
00 San Francisco, CA 
61 Seatt1e,Tacama,WA 
62 Sault St. Marie, MI 
63 Saint louis, MO 
64 Tampa, Fl 
65 Tulsa, OK 

66 Washington, DC 

CTZ 

I Arcata,CA 

2 Santo Rosa, CA 
3 Oakland. CA 
4 Sunnyvale, CA 
5 Sanfa Marlo, CA 
6 los Angeles. CA 

7 San Diego, CA 
8 EIToro. CA 
9 Pasadena. CA 

10 Son Bernadino, CA 
11 Red Bluff. CA 
12 Sacramento, CA 
13 Fresno, CA 
14 Chino lake. CA 

15 Blythe. Co 
16 Mount Shasta. CA 

WYEC 

1 Albuquerque. NM 

2 Bismarck. NO 
3 BoIse, 10 
4 Brownsville, TX 
5 Charleston. SC 
6 Cleveland, OH 
7 Dayton. OH 
8 El Paso. TX 
9 Fort Worth. TX 

10 lake Charles, LA 
11 las Vegas, NV 
12 los Angeles, CA 
13 Madison. WI 

14 Medford. OR 
15 Mklml. Fl 
16 Nashville, TN 
17 New York, NY 
18 Seaffie-Tocomo, WA 
19 Tallahassee, Fl 
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Figure 2 Monthlyautocorrelatlons. 

Figure 2 presents a summary of the monthly results. 
There is a rather consistent trend. The average autocor­
relation coefficient is largest in the cold months and low­
est in the hot months. The same trend is exhibited by the 
standard deviations. 

Comparisons of Predicted CDH74 
Against the 101 Hourly Weather Tapes 

Figure 3 presents a comparison of the annual CDH74 
calculated using the average autocorrelation coefficients 
and the annual CDH74 extracted from the 101 hourly 
tapes. The statistical correlation coefficient for the data is 
0.904. The scatter is attributed to using an average auto­
correlation coefficient, defining the average in lOOF in­
tervals, and ignoring any location dependence such as 
coastal effects or elevation differences. 

Extrapolations 

The average autocorrelation coefficients derived 
from the 101 hourly tapes did not cover all climatic con­
ditions that exist in the United States and Canada. To 
apply the calculation procedure to the 3,349 locations in 
the United States and the 1,847 locations in Canada the 
average autocorrelation coefficient had to be extrapo­
lated to account for the extreme climatic conditions. 

The data base of monthly average dry-bulb tempera­
tures for 3,349 locations in the United States and the 
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JAN 

FEB 

MAR 

APR 

MAY 

JUN 

JUL 

AUG 

SEP 

ocr 

NOV 

DEC 

MIN 
MAX 

NO. 
ravs; 
rso 

NO. 
ravg 
r,o 

NO. 
r av," 

r,o 

NO. 
r dvg 

rso 

NO. 
r dVl, 

r,o 

NO. 
r dvg 

r,o 

NO. 
r aY9 
r,o 

NO. 
r,,, 
r,o 

NO. 

r 3"9 

r,o 

NO. 
r dVo; 

r,o 

NO. 

r dvg 

r,o 

NO. 
r dvg 

r,o 

·40 
·30 

o 
.049 

o 
.029 

o 
.251 

o 

o 

o 

o 

o 

o 

o 

o 
.199 

o 
.192 

·30 
·20 

o 
.069 

o 
.060 

o 
.236 

o 

o 

o 

o 

o 

o 

o 

o 
.199 

o 
.192 

TABLE 2 Average Autocorrelation Coefficients by Month and 10'F Intervals 

·20 
·10 

o 
.087 

o 
.092 

o 
.221 

o 
.149 

o 

o 

o 

o 

o 

o 

o 
.199 

o 
.192 

·10 
o 

o 
.105 

o 
.123 

o 
.206 

o 
.140 

o 

o 

o 

o 

o 

o 
.079 

o 
.199 

o 
.192 

Temperature Intervals in l00F Increments 

o 
10 

4 
.124 
.025 

1 
.160 

NA 

o 
.191 

o 
.131 

o 

o 

o 

o 

o 

o 
.079 

o 
.199 

o 
.192 

10 
20 

20 
30 

5 22 
.143.153 
.026 .052 

6 14 
.172 .237 
.029 .146 

1 4 
.177 , .162 
NA NA 

o 0 
.122 .113 

o 0 
.081 .081 

o 0 

o 

o 

o 
.079 

o 
.079 

o 
.199 

5 
.197 
.095 

o 

o 

o 
.079 

o 
.079 

3 
.199 
.058 

13 
.192 
.116 

30 
40 

21 
.182 
.109 

21 
.244 
.131 

20 
.157 
.102 

5 
.125 
.060 

o 
.081 

o 
.076 

o 
.068 

o 
.072 

o 
.079 

o 
.079 

13 
.136 
.074 

26 
.187 
.112 

40 
50 

50 
60 

28 13 
.147.125 
.078 .045 

31 19 
.164 .169 
.089 .079 

27 34 
.113. .127 
.043 .063 

18 42 
.073 .077 
.021 .038 

2 26 
.062 .087 
.003 .035 

o 7 
.076 .086 

o 
.068 

o 
.072 

o 
.079 

14 
.084 
.035 

36 
.090 
.036 

31 
.120 
.054 

.022 

1 
.042 

NA 

2 
.054 
.026 

14 
.063 
.028 

38 
.080 
.033 

33 
.077 
.035 

17 
.104 
.047 

60 
70 

4 
.180 
.032 

5 
.176 
.064 

9 
.103 
.043 

25 
.073 
.025 

41 
.085 
.035 

35 
.078 
.056 

19 
.080 
.058 

20 
.116 
.090 

40 
.086 
.057 

37 
.078 
.034 

10 
.104 
.024 

4 
.106 
.017 

70 
80 

o 
.180 

o 
.182 

2 
.185 
.003 

7 
.080 
.030 

26 
.070 
.031 

42 
.077 
.035 

52 
.062 
.034 

55 
.061 
.028 

35 
.082 
.043 

8 
.071 
.034 

2 
.155 
.131 

1 
.249 

NA 

Notes: Average outocorrelatlons underHned were extrapolated using Figures 2~ 13. NA = Not Avolloble 

80 
90 

o 
.180 

o 
.188 

o 
.185 

o 
.075 

2 
.083 
.057 

13 
.064 
.015 

21 
.080 
.047 

19 
.061 
.025 

8 
.066 
.038 

o 
.079 

o 
.190 

o 
.149 

90 
100 

o 

o 

o 

o 

o 

o 
.064 

4 
.033 
.011 

1 
.040 

NA 

o 
.079 

o 

o 

o 

100 
110 

o 

o 

o 

o 

o 

o 

o 
.033 

o 

o 

o 

o 

o 

MON 
AVG 

97 
.153 
.074 

97 
.194 
.108 

97 
.139 
.088 

97 
.078 
.034 

97 
.081 
.034 

97 
.076 
.041 

97 
.068 
.043 

97 
.072 
.052 

97 
.079 
.048 

97 
.079 
.033 

97 
.098 
.051 

97 
.149 
.090 



CDH74 Using Average Autocorrelation Coefficients (1000) ture intervals contained in the United States tempera­
ture data base and Table 4 presents the number of 
months contained in the Canadian temperature data 
base. The underlined values represent the months where 
data exist in the respective country but not in the 101 
hourly tapes. 
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The United States data base contained 40,188 months, 

and only 527 months, or 1.3%, were not covered by the 
1,212 months available on hourly weather tapes. The 
majority of the extrapolations were in temperature inter­
vals at or below 45°F and have no major impact in deter­
mining CDH74. The extrapolations in the temperature 
intervals of 75°F and above would have an impact in cal­
culating CDH74. These extrapolations accounted for 112 
months, which was only 0.27% of the total. 

~~-L~.L-~L--L~ __ L--L~ __ L--L~ 

The Canadian data base contained 22,164 months, 
and 3,496 months, or 15.8%, were not covered by the 
1,212 months available on hourly weather tapes. All of 
the extrapolations were in temperature intervals at or 
below 45°F and have no major impact in determining 
CDH74. 5 10 15 20 25 30 35 40 45 50 55 60 65 70 

CDH74 From 101 Hourly Tapes (Thousands) 

Figure 3 Comparisons of CDH74 calculated using 
autocorrelatlons vs. hourlv weather data tapes. 

The basis for the extrapolations varied, depending 
on the specific data for each month. Furthermore, it also 
varied above and below the monthly average tempera­
ture. For example, in January, extrapolations below the 
monthly average temperature were based on extending 
the trend between 35°F and 5°F down to -35°F, Above 
the monthly average temperature, the extrapolation 
consisted of just repeating the average value at 65°F for 
75°F and 85°F, 

1,847 locations in Canada was analyzed to determine 
whether the 1,212 months of hourly results accounted 
for the entire range of monthly temperatures. Table 3 
presents the number of months within the lOoF tempera-

MIN 
MAX 

JAN 

FEB 

MAR 

APR 

MAY 

JUN 

JUL 

AUG 

SEP 

OCT 

NOV 

-30 -20 
-20 -10 

TABLE 3 Number of Months In 10'F Intervals for the United States 

-10 
o 

Temperalurelntervols In 10'F Increments 

o 
10 

188 

38 

1 

o 
o 

o 

o 

o 
o 

o 
10 

10 20 30 40 50 60 70 
20 30 40 50 60 70 80 

541 1011 770 541 197 47 25 

387 881 947 664 327 62 25 

21 468 1110 915 615 168 35 

~ 11 196 1359 1031 625 116 

.. .. !! 160 1419 1218 530 

o 0 ~ 17 336 1450 1314 

o 0 ~ 1. 85 798 1771 

o 0 ~ 1. 109 1101 1595 

o 0 ~ 56 811 1492 859 

~ 13 31 877 1496 750 165 

1. 226 1152 1127 635 138 43 

80 
90 

1 

1 

1 

1 
12 

229 

655 

521 

128 

14 

10 

DEC 

TOT 

.. 

.. 
o 

o 
o 

o 

o 

o 
o 

o 
o 

o 

2 

1 .. 
~ 

o 
o 

o 

o 
o 

o 
o 
o 

1 
17 

14 

2 .. 
~ 

o 
o 
o 

o 

o 
o 

1. 

1 19 332 969 998 682 246 53 29 1 

37 262 1291 3580 5220 6406 7307 7902 6507 1604 

Note: Underlined values represent months which exceeded temperature ranges of 101 hourly topes, 
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TABLE 4 Number of Months In IO"F Intervals for Canada 

Tem~erature Intervals In IO"F Increments 

MIN -50 -40 -30 -20 -10 0 10 20 30 40 50 60 70 80 
MAX -40 -30 -20 -16 0 10 20 30 40 50 60 70 80 90 

JAN 0 ! 40 60 371 417 517 297 138 3 0 0 0 0 

FEB 0 1 28 28 75 488 663 367 128 63 0 0 0 0 

MAR 0 £ 14 25 21 47 481 864 272 121 0 0 0 0 

APR 0 0 0 ~ £1 18 £1 §.! 1128 583 3 0 0 0 

MAY 0 0 0 0 0 0 £1 22 !1 763 988 0 0 0 

JUN 0 0 0 0 0 0 0 0 44 69 1033 701 0 0 

JUL 0 0 0 0 0 0 0 0 11 .li 287 1452 61 0 

AUG 0 0 (j 0 0 0 0 0 15 11. 508 1263 24 0 

SEP 0 0 0 0 0 0 1 15 35 344 1341 109 0 0 

OCT 0 0 0 0 1 ~ II 40 316 1330 119 0 0 0 

NOV 0 0 .! 11 30 36 129 709 743 188 0 0 0 0 

DEC 0 .! 11 47 58 451 591 492 170 26 0 0 0 0 

TOT 0 14 94 176 1581 1462 2468 2870 3047 3563 4279 3525 85 0 

Note: Underl!ned values represent months which exceeded temperature ranges of 101 hourly tapes. 

CDH74 Calculation Procedure 
90000 -t 

The calculation procedure starts by 
determining the standard deviation of the 
dry-bulb temperature within a month. 
This requires using the data base of 
monthly average dry-bulb temperatures 
and the monthly standard deviations plus 
the average autocorrelation coefficients 
from Table 2 in Equation 2: 

JNHj • (IN.' 
(J~ = -Jr==~==~~~==== 

1 + (NH,-1) . rAVG IJ 

where 

(2) 

80008 

70000 

60000 

~ 50000 
H 
~ <40000 

30000 

20000 

10000 

o 

t 

2000 4000 6000 8000 10000 12000 1-4000 16000 180002000022000 

HDD BASE 65 f 
= average autocorrelation coeffi­

cient for the i th month and the 
j'h temperature interval (dimen­
sionless). 

Figure 4 Weather data for the United States. 

Then CDH74 was calculated by integrating a normal 
distribution curve from a lower limit of 74°F to an upper 
limit defined as three standard deviations above the 
monthly average dry-bulb temperature. The integration 
was performed using standard mathematical functions 
(VNI 1982). All 12 months were analyzed and the results 
were summed to arrive at the annual CDH74. 

RESULTS 

The individual city results require about 50 pages to 
print and are contained in ASHRAE Standard 90.2-1993. 
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Considerable insight can be gained by plotting CDH74 
vs.HDD65. 

The U.S. results are presented in Figure 4. There are 
several interesting observations. First, there is a broad 
band between 2,000 and 10,000 HDD65, which accounts 
for most of the data. In general, as HDD65 increases, 
CDH74 decreases. It is interesting to note that the upper 
boundary of the broad band is so well defined. Second, 
there is a range of CDH74 from zero to 72,338 at HDD65 
equal to zero. These primarily are from Puerto Rico, 
Cuba, the Virgin Islands, and the Pacific Islands. Third, 
the maximum CDH74 is 88,444, which occurs at Death 
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Figure 5 Weather data for Canada. 

Valley, Calif. The next highest CDH74 in the continental 
United States is 68,577, which occurs at Parker Reser­
voir, Calif. Only 87 United States locations (2.6%) are 
above 40,000 CDH74, 38 locations (1.1%) are above 
50,000, 15 locations are above 60,000 (0.4%), and 3 loca­
tions are above 70,000. Fourth, the West Coast cities rep­
resent the cluster of data between 2,000 and 3,000 
HDD65 and zero and 10,000 CDH74. Fifth, there are 
only 18 locations above 12,000 HDD65 and only two 
locations above 16,000 HDD65. 

The results for Canada are presented in Figure 5. 
Cooling is not a major issue, because 99.2% of the loca­
tions have less than 5,000 CDH74. There are only seven 
locations with more than 6,000 CDH74 and only two 
locations above 7,000 CDH74: Lytton, BC, with 7,414, 
and Pelee Island, Ontario, with 7,548. 

CONCLUSIONS 
A procedure has been developed to calculate CDH74 

using monthly average dry-bulb temperatures and 
monthly average standard deviations reported by 
NOAA and AES for 30-year periods of record. The pro­
cedure was based on data from 101 hourly weather data 
tapes. Average autocorrelation coefficients were statisti­
cally determined and then extrapolated to encompass 
those climates not represented by the hourly tapes. 

The monthly CDH74 were determined by integrat­
ing a normal distribution curve from a lower limit of 
74°F to an upper limit defined as three standard devia­
tions above The average temperature. .The monthly 
results were summed to arrive at the annual CDH74. 

Annual results for 3,349 locations in the United 
States and 1,847 locations in Canada were published as 
part of the climatic data for ASHRAE Standard 90.2-
1993. 
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RECOMMENDATIONS 

The CDH74 calculation procedure 
could be improved by reducing the scatter 
between the calculated results and those 
from the hourly weather data tapes. The 
primary reason for the scatter was the use 
of statistically averaged autocorrelation 
coefficients for lOoF temperature intervals. 
This approach completely ignored all 
location dependence, such as coastal 
effects or elevation differences. One 
method to account for specific rather than 
average autocorrelation coefficients 
would be to map each city to the closest 
station available from the 101 hourly 
tapes. This would eliminate the use of sta-
tistical averages, avoid the need for 
extrapolation, and give some account for 
coastal effects and elevation. The only 
additional information required to per-

form this type of mapping would be the latitude and lon­
gitude of each city. This is readily available and should 
be investigated for future revisions to the standard. 

Another improvement to the calculation procedure 
would be to use more hourly data tapes. One source 
would be the 1MY tapes, which have 234 stations 
(NCDC 1981). Also, there are 116 hourly tapes available 
for Canada (Hsieh 1991). Using additional tapes would 
allow for closer mapping and should improve the over­
all results. 
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