
APPENDIX E 

INSOLATION AND TEMPERATURE DATA 

FOR EIGHT FLORIDA CITIES 

INTRODUCTION 

In this appendix we present data on the solar energy available at 

each of eight Florida cities The average daily radiation is given in Btu/ 

ft2*day for each month of the year for a horizontal surface and for a 

variety of collector orientations. Data is presented for azimuth values of 

O0 (due south) 15O, 30° and 45O, and for slope (or tilt) values of 20°, 

40°, SO0, 60°, 70° 80° and 90° (vertical). From this data one can 

compute the approximate energy that may be harvested annually at a given 

site in Florida, or estimate the best orientation for a system which will be 

used only in certain months of the year 

Solar insolation levels for horizontal surfaces have been measured by 

weather stations in many American cities Pages E-3 through E-10 convert 

information to a more useful form for water and pool heating applica- 

tions in eight Florida cities. These pages show daily averages as they 

apply to surfaces of varying tilt and orientation 

A thorough discussion of how the conversions are made is beyond the 

scope of this text, but the following simplified explanation conveys the 

idea : 

Since the earth moves in a slightly elliptical path around the sun, the 

quantity of energy impinging on a square foot of surface just outside the 

earth's atomosphere and normal to the sun's rays varies by about 23 per- 

during the year. On the average it is 428 Btu/ft2*hr (the solar 

constant). The amount of energy which impinges on a horizontal surface 



outside the atmosphere (i.e. , one parallel to a horizontal surface at a 

given latitude on earth) may be calculated by a straight-forward formula 

any day of the year. That information is not too useful, however 

since the weather at identical latitudes varies greatly from place to place 

We can relate the computed extraterrrestial radiation to the measured hori- 

zontal surface radiation through a ratio which varies from month to month 

any given location. This ration indicates the effects of clouds and 

atmosphere in reducing or attenuating the radiation striking a horizontal 

surface To estimate the radiation striking a tilted surface, collector tilt 

factors are derived and used as correction factors to the horizontal radia- 

values These corrections lead to the average daily radiation data for 

tilted surfaces which are presented in the following pages 
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Solar Insolation Data 
GAINESVILLE, FLORIDA 

F L  29.39 
JAN FEB tlAR APR M Y  JUN JUL A m  SEP OCT N(IV M C  

HORTZUNTKL R V T U Z J  - = S l - W 9 r  7 1 8 - ! 5 - 7 3 1 ; 4 1 -  3 TBVU?t5AY -f T 2T 
AVE. TEHP. 86.4 67.2 62.6 69.0 78.2 7 . 0  00.6 80.6 70.0 7 . 6  62.6 87.2 ( F )  
DEOREE-DAYS 332. 246. 174. 21. 0. 0 .  0 .  0 .  0 .  12. 144. 310. (F-DAYS) 

SLOPE AZIMUTH JAN F HAR APR HAY JUN JUL A m  P OCT NOV DEC 



Solar Insolation Data 
JACKSONVILLE, FLORIDA 

JACKSONV I LLE f L 30.28 
JAN FEB HAR APR MAY JUN 

~ T C R : C R : m D . 0 6 ~ ~ V ~ ~ ~ 1 7 1 ; C - T U T 1 Z Z ( T - T m ( T ~ A Y  - F T r  
AVE. TEHP. 13.8 88.4 60.8 68.0 73.4 78.8 80.8 80.6 77.0 69.8 60.8 13.6 ( F )  
DEOREE-DAYS 348. 282. 176. 24. 0. 0. 0. 0. 0. 19. 6 1 .  317. (F-DAYS) 

SLOPE AZIMUTH 

-- 20 0 
3 U - - - u -  
40 0 
50 0 
60 0 
--7- 

80 0 
Co 0 

JAN FEB HAR APR HAY JUN JUL A W  SEP OCT NOV M C  
I291 1866 1738 1931 1987 1800 1811 1736 1801 1426 1298 1128 
r l l r m r w v l - n m Z  lsuv l m a  lrrtz I ~ U Z - - - T ~ ~ J ? - - - -  
14- 1689 1750 1796 1710 1836 1163 1574 1460 1502 1468 1302 
I822 1606 1696 1669 1536 9364 1397 1448 1 1408 1486 1342 
I624 1669 1602 1507 1337 1174 1910 1 1292 1438 1478 1349 
W s  id62 r q r r  t S t m r O C ,  1 KJ m O O S W i - 6 7  1- --t322--‘--- 

1413 1461 1310 1100 a98 773 806 917 1011 1242 1354 1262 
307 1322 1124 676 6a2 806 619 723 6 1101 1244 1174 

8 4 1  1 1  1710 0 1974 1191 la29 I742 149 
334 I S M  1732 1IS3 1 8  1721 1731 16BO 148 
898 1613 1718 1019 1767 l6O6 1620 1807 148 
1-- 11-rra.1 I rd'rs 8-B 
406 1563 1877 7 1462 l Z I 8  131e 1368 130 
1389 1462 4 8  1418 1268 1111 1146 1214 119 
210 1369 I312 1233 107@ S36 O f 0  lob2 101 
r r z 2 ~ n n ~ ~ ~ g n z  

116 1487 lee1 1922 lo87 Is40 1646 1743 1474 1361 1204 1039 
264 1 1695 lb9O 1913 1756 1788 lea0 1467 1392 1264 t101 
O r  b a n  -2b r di i 
314 1596 1627 1731 1683 1822 1544 1830 1378 1371 1298 1151 
I293 1478 1847 1610 1831 1380 1405 1413 1208 1319 1272 1136 
1243 1401 1439 1467 1377 (227 12S4 l2 f9  1198 1241 1218 1096 
t 1 6 b - - t 2 S 6 1 3 0 8 0 - w b T a - t O 9 r l u 8 1 - 1 1 1 1 - - - ' -  1 131- -3t- - 
1067 1171 1164 1144 1042 920 945 989 957 0 2  1037 946  



Solar Insolation Data 
KEY WEST, FLORIDA 

KEY WEST FL 24.33 
JAN FEB HAR APR HAY JUN JUL AUO SEP OCT NOV OEC 

HUK1 ZONTAL' R11O. 1 5 1 B 0 6 2 1 0 ~  2r54---ZbUr-- -I B B d l B d 6  lBa6--l a 5 2  T Z 2 3 T b 7 6 ~ t B T U 7 O ~ ~ ' F T P  I 
AVE. TEMP. 89 .8  69.8 73.4 77.0 80.6 82.4 84 .2  84.2 82.4 78.8 73.4 69.8 (F )  
DEOREE -DAYS 16. 25. 6 .  0 .  0. 0. 0 .  0. 0 .  0 .  0 ,  18. (F-DAYS) 

SLOPE AZIRUTH JAN FEB MAR APR HAV JUN JUL AUO SEP 0 NOV DEC 
20 0 1620 1784 tS60--- 20.. 1909 l e t 7  :z;z 1709 1663 1509 1376 

- 2021 7 s s s  1674 i 686 t 698 1 3 i T l 4  ' i l  
40 0 1609 1887 1931 1699 6 6 0  7 1678 862s 1702 1661 1843 



Solar Insolation Data 
MIAMI, FLORIDA 

MIAMI FL 26.47 
JAN FEB MAR APR HAY JUN JUL AUO SEP OCT NOV DEC 

- H 6 m A L  RAD. 1263 11131 8 0  2003 2032 lSS8 1077 7 6 7 0  1646 (BTU/DN~ -FT f f 
7--l-jm --- 

AVE. TEMP. 66.2 66.2 69.8 73.4 77.0 60.6 60.6  82.4 80.6 77.0 71.6 68.0 (F) 
DEOREE-DAYS 74. 66. 19. 0.  0. 0. 0. 0. 0. 0. 0. 66. (F-DAYS) 

- -- -- - . - -- - - - - - - - - - - - -- - - 
AVERAOE DA m m n 0 N  ON T l LTEO SURFACES ( B T U ~ ~ A Y  -FT2) 

. . . .  . .. 

30 --- 172s less is27 1887 1604 . i ~ s ~  i601-ies7 iese 1645 1722 1655 7 -  - f 4 - 1 ' 7 3 r - r a j o m T n d i  mnT118316aT- ' - 1 T Z T  ""'m-' - 
30 1710 1780 1738 lb7b 1361 1229 1200 1379 1481 1834 1809 1639 



Solar Insolation Data 
PENSACOLA, FLORIDA 

PENSACOLA FL 30.20 
JAN FEB HAR APR HAY JUN JUL A W  SEP OCT NaV DEC 

---11782[nlT-m(178 I8B8 1452 1024 b 'mTZ?T 
AVE. TEMP. 81.0 83.6 89.0 60.0 73.4 7 6 .  60.6 00.6 77 .0  69.0 89 .0  83.6 ( F )  
DEOREE-DAYS 427. 323. 211. 37. 0. 0 .  0. ' 0. 0.  32. 1 389. (F-DAYS) 

SLOPE AZIMUTH JAN 
20 0 1200 

u O T Z W  
40 0 1366 
60 0 1400 
60 0 1399 

' - - f O - u a t  
00 0 1208 
00 0 1197 

FEB 
1431 

-7806 
1843 
I847 
1612 

w t  
I336 
1204 

MAR 
1656 

-l--- 
1667 
1618 
1826 

-w 
1248 
1073 

APR 
1912 
1W6 

1 779 
I663 
1493 

-cm3--- 
1091 
009 

MAY 
1970 
'm 
1720 
I882 
1310 
ff36 

002 
6B6 

JUN 
1043 

Tar3 
1680 
1460 
1280 

7-029- 
606 
61 3 

JUL 
1062 

775w- 
1608 
1433 
I239 
Iml 

82 1 
627 

A W  SEP OCT mrV DEC 
1080 1007 1731 I317 1094 

- u - m 7  
1603 1888 1044 4 1260 
1843 1070 1833 1 8 8  1290 
1373 1488 1777 t507 1304 

lQ76 I l Y f f  
970 1110 1839 1302 1219 
750 961 1368 1270 I133 



Solar Insolation Data 
TALLAHASSEE, FLORIDA 

TALLAHASSEE FL 30.28 
JAN FEB MAR APR HAY JUN JOL AUQ SEP OCT NOV OEC 

~ ~ ~ ~ ~ ~ ~ w . ~ n r r ~ , n n r ~ u m m ~ ~ m  - 
AVE. TEMP. 81.8 83.6 60.8 66.2 73.4 78.8 80.8 80.6 77.0 68.0 89.0 83.6 ( F l  
DEOREE-DAYS 378. 286. 202. 36. 0. 9. 0. 0. 0. 28. 1 360. (F-DAYS) 

SLOPE AZIMUTH JAN 
20 0 1182 
30 0 m r  
4 0 0 1343 
80 0 1376 
60 0 1374 
I 0  0 mu- 
80 0 1271 
SO 0 1176 

FEB MAR 
1379 1732 - 
4 6  1747 
1486 1693 
1451 1600 
1513 
1282 1309 
1 5 4  1123 

APR MAY J 
1809 1927 16 
mn 

1683 1688 14 
1666 1816 12 
1416 1320 10 

73- 
1039 806 7 
032 676 8 

IN J U L  AUQ S 
18 1884 1969 16 - 
13 1622 1773 16 
i2 1448 1623 18 
I4 1261 1442 14 
) 7 3 n  
I0 a28 1012 1 1  
'1 630 786 9 

:P OCT N(IV DEC 



Solar Insolation Data 
TAMPA, FLORIDA 

: TAMPA FL 27.58 
i 1 

'-* 
JAN FEB MAR APR HAY JUN JUL AUO 8EP OCT NOV D€C 

zr, > 
2 , /" foes 

- - - - - - . - - - . - - - - -- 
7 s  - - I ~ I C T ~ C I ~ L  RAD. 1204 1439 1756 21 10 1962 x2Pmtl-'i4-- - 1314 1 1 12 iBTU/DAY -FT2) 

>J.. I ' AVE. TEMP. 60.8 60.8 66.2 69.8 75.2 78.6 80.6 60.6 7 8 8  73.4 66.2 60.0 ( F )  
, it ,  DEGREE-DAYS 202. 4 102. 0.  0.  0 .  0 .  0 .  0 .  0 .  60. 171. (F-DAYS1 

-v - - - - - - - - - 
AVERAOE DAILY RADIATION ON TILTED S U R F A C E ~ ~ B ~ U / D A Y - F T Z )  

SLOPE AZIMUTH JAN FEB NAR APR HAY JUN JUC AUO SEP OCT NOV DEC 



SUMMARY OF 

PERTINENT COLD WEATHER DATA FOR 

NINE FLORIDA CITIES 

The following summary of weather data for nine Florida cities includes 

those inputs required for many solar pool heating calculations : wind 

speed (mph), wind direction, average temperatures for both 24 hour and 

daytime (solar collection) periods (OF) and horizontal radiation data 

(B tu/f t2 day). Heating degree days (for a 6S°F base) 'are included for com- 

parative purposes The monthly listings progress from the coldest to the 

warmest months of the year during which the 24 hour average temperature 

is less than 7S°F 

APALXCHACOL, FLORIDA 
Coldest find Degree Avg. Horizontal 
Month mph) Days Temp. o n  Radiation 

24 Hrs 

Jan. 
Dec . 
Feb . 
Mar. 
Nov . 
April 
Oct. 
May 

GAINESVILLE, FLA 
Coldest Wind 
Month 

0. 
(mph) 

Jan. 
Dec . NOT 
Feb . AVAILABLE 
Mar. 
Nov . 
April 
Oct. 
May 

Degree 
Days 

Avg . 
Temp. 
24 Hrs 

Horizontal 
Radiation 



JACKSONVIUE . FL .. 
Coldest Wind Degree 

Days 4%. 
24 Hrs 

Horizontal 
Radiation Month 

Jan. 
Dec . 
Feb . 
Mar. 
Nov . 
April 
Oct. 
May 

KEY WEST, FL 
Coldest Wind 
Month (mph) 

Degree 
Day P- a 

24 hrs. 

Horizontal 
Radiation 

Feb . 
Dec. 
Jan. 
Mar. 
Nov . 
MIAMI, FL. 
Coldest Nind 
Month (mph) 

Degree 
Day 

Avg . 
Temp. 
24 hrs 

Horizontal 
Radiation 

Jan. 
Dec . 
Feb. 
Mar. 
Nov . 
April 

ORLANDO, FL 
Coldest Wind Degree 

Day 
Avg . 
Temp. 
24 hrs .  

H o h n  tal 
Radiation Month 

Jan. 
Feb . 
Dec . 
Mar. 
Nov . 
April 
Oct. 

b.0 NNE 
9.8 S 
9.7 NNE 
1.9 s 
1.7 N 

9.5 SE 
8.7 N 



PENSACOLX . FL. 
Coldesc Jind 
Month ' h p h  

Degree 
Day 

Horizontal 
Radiation - - -  

24 hrs. 

Jan. 
Dec . 
Feb . 
Nov . 
Mar. 
April 
Oct. 

TALLAHASSEE, Ft 
Coldest Wind Degree 

Day &. 
24 hrs. 

Horizontal 
Radiation Month 

Jan. 
Dec . 
Feb . 
Nov . 
Mar. 
April 
Oct. 
May 

TAMPA, FL. 
Coldest Wind 

(mph) 
Degree 
Day 

Avg . 
Temp. 
24 hrs. 

Horizontal 
Radiation Month 

Jan. 
Dec . 
Feb . 
Mar. 
Nov . 
April 
Oct. 

8 . 9  N 
10.0 N 

9 . 5  E 
9 .8  S 

10.0 E-NE 
9.6 E-NE 

10.1 E-NE 


