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Abstract

Two flux densities of global solar radiation onto a horizontal surface and a
southward vertical surface, nominated as Jz and Jv, respectively, were measured
as the potential thermal energy for melting snow of snowy countries of Japan in
winter. The measurements of the two flux densities were carried out by two
pyranometers while preventing snow from accretion on them by independently
blowing wind onto the two sensors laterally using two blowers. The measurement
of Ju was started on January 1977 and that of J» was started on February 1979.
From the measurements, it was found that the mean values of [ in December,
January, February and March were 918, 1,237, 1,822 and 2,580kcal m™ day™!,
respectively, in Shinjo-shi, Yamagata-ken (38°47'N, 140°19’E), and that the mean
value of Jir was larger than that of Jv in March, but in February this relationship
was inverted. Therefore, it is expected that fv is larger than J& in January and
December because the sun is lower in altitude in these months than in March.

The measurement of thermal energy which will be gathered by a solar collec-
tor on the market was started on February 14, 1979 to estimate the quantity of
energy available for snow melting. The collector, 0.97 by 1.97 meters in size,
which was used in this experiment was of a flat-type and was set vertically fac-
ing southward. The experiment to collect the solar energy was carried out in
the following two methods:

(1): a pump for the circulation of the water in a circuit is always operated,

(2): a pump is started to flow the water when the temperature at the top of the
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collector exceeds the temperature of the energy storage tank (water tank) by 5.1°C.

Results of the measurement show that the average amount of the collected
thermal energy was 1,000kcal m™ in a day from the last decade of February to
the first decade of March in the case of non-stop operation of the pump.

A calculation using the experimental results shows that as much snow as
equivalent to 168mm of water will be melted away by the thermal cnergy collect-
ed by this collector in a month of February, if snow melting is carried out in the
same area as this solar collector and if the efficiency of snow melting is equal
to 0.5.
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Fig.15 Increasing processes of computed water temperatures which were obtained by
the use of both the measured mean flux density of global solar radiation on a
southward vertical surface and the measured mean air temperatures in Februa-
ry ol Shinjo. Calculations were carried out in the combinations of three initial
water temperatures and three different values of solar radiation. Total
collector elficiency of the system was also calculated and is shown in %.
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Table 1 Flux density of global solar radiation on a horizontal surface, precipitation,
mean air temperature and mean wind speed which were measured in Shinjo.
1976~19774% 1)

\‘(.\\\\ﬁ | 12 (December) 1 (January)

NESTE — I MESq ‘

\_EA| ARME R OK B CPEGR | PEEE ) KASE | B oK R THTIR | TR

E\\ kcalﬁlm ! ‘ mm C msec™ | kealm™ |  mm C msec™!

day ‘ | day~!

1 ‘ 740 3.0 —6.4 3.8
2 1115 6.0 —6.3 0.8
3 (1335) 9.5 -2.9 1.1
4 1015 7.5 -5.3 2.3
5 1495 5.0 —4.3 0.7
6 1370 | (A1.0) | —4.7 | 2.3
7 505 20.5 (—2.8) R
8 1050 0 -1.9 1.8
9 1550 3.0 —2.0 0.1
10 740 6.0 —1.5 1.1
11 1640 5.0 -3.1 2.0
12 1425 1.0 —4.2 0.9
13 1285 4.0 —4.5 1.4
14 1185 0.5 —5.6 1.5
15 1755 1.0 -7.3 0.2
16 1900 1.0 —4.0 0.1
17 1585 7.0 —2.5 0.5
18 | 1505 0 —4.6 1.9
19 , 1275 5.5 —7.4 0.1
20 ' 1405 0.5 —5.1 1.6
21 1625 2.0 | —6.7 0.4
22 1705 1.0 -5.1 0.5
23 1760 3.0 —4.8 0.1
24 1600 0.5 —4.3 2.3
25 1495 13.5 -0.8 1.3
26 1535 0.5 -1.0 0.4
27 2265 8.5 -1.7 0.6
28 2150 18.0 —3.0 1.6
29 1290 0.5 —5.3 0.1 1740 14.0 —4.3 0.5
30 915 16.0 -6.7 0.2 1650 4.5 -5.5 Tl
31 1350 10.0 —4.5 1.9 | 1725 5.0 —6.8 1.4

N&&t 45125 167.5

By i 1456 —4.2 1.2

I (BREREED) OX
TIHRERM (RERER)
gL I {FDAh
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Table 2 Flux density of global solar radiation on a horizontal surface, precipitation,
mean air temperature and mean wind speed which were measured in Shinjo.

feg i, PR

1980%F 3 Ji

ks L OV e

T (AEhEED) 0%
TIHEW (REREET)
HI7z L Jodk

—pL—

e 5 2 (Fcbruary) 3 (March)
T RTEmA ‘ | TRTEZE T 7
g AHSE B OK & CFERE | bR KH%E K B ﬁﬂmm S
kcal m—2 mm °C msec™! | keal m™ mm msec !
B day~! | day™!

1 810 12.5 —-6.3 o | 80 0 4.5 1.0

2 1750 2.5 —5.2 1.3 590 4.0 1.0 0
3 2155 3.5 ~5.8 0.4 2040 3.5 —0.7 2.6
4 | 2105 2.0 -2.9 0.4 2885 6.0 —~2.9 0.8
5 | 1995 1.5 —4.3 0.9 1720 | 11.5 —5.8 1.2
6 | 1920 9.5 -3.0 1.4 2100 4.0 ~5.0 0.6

7 1920 1.5 —5.5 3.3 2125 0 -2.5 0

8 1955 1.5 =41 0.4 3535 | 1.0° 0.4 0
9 2670 2.0 -3.2 0.6 865 3.5% 2.5 1.6
10 1775 6.0 -2.1 | 151 2490 3.5 0.1 3.8
11 1705 20 -51 | 3.9 2815 0 1.6 2.1
12 2100 | 2.5 -2.5 ! 0.9 3620 0 1.4 1.7

13 1150 10.5 -1.5 0.1 3530 0 1.1 0
14 2015 1.0 —0.6 0.2 3480 1.0° 4.6 0.1
15 2690 -3.0 1.0 2765 0 4.3 2.2
16 1320 .0 —4.8 1.7 2170 \ 0 3.8 0.6

17 1230 10.0 -3.8 2.9 3120 | 0 5.5 0
18 2565 2.0 ~ BT 0.9 3645 | 7.5 3.6 1.5
19 2020 1.5 0.3 1.3 1210 3.5° 2.4 0.1
20 1470 12.5 2.4 1.0 3240 0 3.4 1.3
91 1420 5.0 —0.7 1.2 4465 ‘ 0 1.0 0.9

22 1845 12.5 —6.1 3.0 2850 0 0.7 0
23 1395 5.5 —4.0 1.7 3680 4.5° 5.1 2.8
24 2975 0 0.4 0.6 750 12.0% 4.9 1.9
25 2740 70 6.8 1.0 1650 10.5 0.6 1.6
2% | 570 0 9.7 0.7 3575 | 0 4.5 1.3
27 | 2075 0 3.6 0.8 835 5 1.0 0.5
28 | 2830 0 1.4 0.2 2780 1.5 0.3
29 4600 1.2 0.1
30 ' 1350 15.00 0.7 0.9
31 1395 | 2.5 4.6 0.2

Baa | ss170 | 123.5 76685 94.0 |

HAE ‘ 1899 —8.1 1.2 2474 1.5 1.0
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Table 3 Flux density of global solar radiation on a horizontal surface, precipitation,

mean air temperature and mean wind speed which were measured in Shinjo.

1977 ~1978 F4 1t

= . A ‘ 12 (December) | 1 (January)

| KTEE | \ IESIES | .
ﬁﬁ‘,xﬂa-r% B oK R | TISR PAMGE | ROAM | B K B | PHER | THEE
™3 kcal m™ mm C msec™! | keal m™? mm C m sec
“ ) day" ! ‘ | ;7dayr1 | I‘
1 1045 1.0° 2.7 0 780 1.5° 1.8 1.2
2 620 7.0% 1.5 1.0 890 0 —3.0 1.4
3 450 10.0° 2.8 0.9 1410 1.5 —2.3 0.4
4 740 25.0° 7.5 0.1 1000 10.5 -1.9 x
5 915 0 7.2 0.3 | 1160 14.0 —1.8 4
6 x 0 (3.9 i ] 615 15.5 —0.6 2.1
7 710 0 4.6 1.1 850 2.5 0.3 0.4
8 915 3.5° 3.0 0.1 1025 10.0* | —0.6 0.3
9 375 5.5 3.8 0.2 645 20.5" 0.6 1.1
10 1080 10.5' 3.1 0.1 775 11.5 ~1.8 1.8
11 1505 0 3.9 0.5 775 13.0" | 1.2 1.4
12 1550 | 0 2.1 0 900 1.0 | 1.3 2.4
13 1015 3.0° 1.4 0 1435 0 0.2 2.5
14 1455 0 3.9 0.3 1550 5.5’ 0.1 0.1
15 820 0 0.3 0 830 10.0* 2.4 | 1.0
16 365 15.5° 1.9 0.1 1415 3.5 -3.6 3.3
17 240 7.5° 6.1 0.6 1390 0 -2.9 1.1
18 480 20.5% 3.2 0.1 1135 7.5 —3.6 0.3
19 | 620 3.0 -0.3 0.6 1290 6.5 0.3 2.2
20 865 3.5 -0.1 0.4 1805 1.0 -1.0 1.4
21 1215 3.5 —2.7 2.1 1590 7.5° | —0.4 0.8
22 1150 0.5 —2.5 1.6 905 6.5 —0.7 6.2
23 1400 | 0 —2.9 0.1 1245 | 3.0 -1.4 1.6
24 895 | 215" —1.0 | 0.5 | 1% 40 | -1.3 &
25 190 15.5% | 1.1 1.0 1335 1.5 | —4.2 3.3
26 1115 6.0 -1.6 3.4 1745 0 —~1.5 0.8
27 910 65 = 06 3.6 1320 4.0 —0.1 4.5
28 1445 0.5 -1.4 2.6 1290 1.5 —2.7 1.8
29 1560 11.0° 2.2 | 0.6 1715 1.5 —5.4 1.0
30 1775 2.0° 2.1 0.8 1425 8.5 ‘ 5.2 0.2
31 | 325 17.5° | 0.2 0.4 1000 7.0 | —5.0 ‘ 1.7

At | 2ms | 0.0 | 36740 | 180.5 \ ‘

BRG] | 925 1.8 0.8 1185 —1.4 17

LW (R EhRAD) OA
PR (RERAE ST
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—pH—=



RSB B AR T v 2 — BRRHG 55235 19804 3 B

& 4 HETHIE S h KT Hi 4K AHE, Bk, TGRS X UEy W
(FEREDARDL OB, fixoss)
Table 4 Flux density of global solar radiation on a horizontal surface, precipitation,
mean air temperature and mean wind speed which were measured in Shinjo.
1977~1978 4K

>

H 2 (February) I 3 (March)
ERESS I ] | R4 ‘ N
mE| AASE KB e TR | CHER B K FHR | T EE
0 kcalm 2 mm i msec! kcal_rn 2 mm C msec™!
e ~.| day! day™! L
1 1545 11.5 —6.3 0.4 | (1275) 2.5 \ 24 | 4.3
2 1675 6.0 —5.4 2.9 2820 0 | =-0.3 | 2.8
3 1085 ‘ 8.0 -6.0 (2.1)| 1930 | 10.0° 1.6 0.3
4 1045 4.5 —4.4 ‘ 2.1 1175 9.5 2.6 1.3
5 1365 9.0 —4.4 2.6 2340 o 1.4 1.8
6 1865 5.0 ] 2.6 2745 0 ‘ 0.5 ‘ 1.2
7 1190 05 | —11 | 06 | a3 | 0.5 0.4 0.3
8 1785 0.5 —-0.8 2.4 3295 0 2.8 0.3
9 1960 6.5 ‘ —0.9 0.1 3025 0.5 1.7 | 2.7
10 655 8.5 | —0.3 0 1380 25.5* 1.7 ‘ 3.7
11 1915 0.5 0.1 0.6 ‘ 1340 6.0 0.5 3.4
12 2080 5.0 -1.5 0.1 ‘ 3170 3.0 —1.2 ‘ 1.6
13 2350 4.0 -3.4 2.1 2595 4.5 -1.7 1.1
14 1625 6.0 —6.1 2.0 1850 12.5 -1.7 ‘ 1.5
15 1705 9.0 —5.7 0.4 ‘ 2095 0.5 ‘ —0.2 0.7
16 2465 4.5 —6.4 0.6 2970 3.5 0.4 0.8
14 3090 0 —6.6 0.2 3020 2.5 1.2 0.8
18 2335 3.0 —5.7 0.4 3980 2.0 J 1.7 0.1
19 2195 8.0 —3.% 1.8 1470 5.5 ‘ 1.2 0.1
20 1670 2.0 -1.9 0.8 3890 0 3.0 2.3
21 1835 12.0 ~3.0 | 0.1 ‘ 3235 2.0 2.5 0.9
22 1010 9.5 -3.3 ‘ (0.9 1900 9.0% 1.6 | 0.4
23 (1475) 4.5 —4.1 0.9 3295 4.0 0.9 | 0.8
24 2590 3.0 —3.7 1.0 2915 5.5 ‘ 2.8 1.1
25 2780 5.0 -3.1 0.4 3665 ! 0 6.0 0.5
26 2330 3.0 -2.2 0.3 | 3655 0 5.2 0.6
27 2845 0 1.0 ‘ 1.4 4490 ‘ 0 6.2 0.4
28 2280 2.5% —0.6 | 1.3 1070 15.0° ‘ 1.9 0.6
29 ‘ 3580 ! 0 3.8 ‘ 2.1
30 ‘ 2645 1.0 0.7 ‘ 1.8
3 l 3695 2.0 | —0.2 | 1.9
Hest | 52745 151.5 ' ‘ 85100 127.0 | ‘
g | 1884 —3.2 | 1.1 | 2745 ‘ 1.4 | 1.4

LT (RERESD) D4
*IHLW (BAERESD)
Flic L T
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Table 5 Flux density of global solar radiation on a horizontal surface, precipitation,
mean air temperature and mean wind speed which were measured in Shinjo.
1978 ~1979F 21§

H 12 (December) 1 (January)
RS T | xFEET o
g RASE | ok B TRRE | TORE | KEHE B kB OPOKE | TR
: kcalm™@ | mm C msec™ | kecal m™2 mm C msec™!
Cwodayt | | | day™! . _
1 1169 0.5° 43 0.3 1004 0 0.3 0.8
9 586 26.0° 5.9 2.1 | 1052 0 0.9 L
3 830 0 4.4 3.3 | 8% 1.0 1.8 0.3
4 1138 12.0° 4.9 1.0 794 3.0" 1.5 0
5 752 1.0 —0.1 3.8 446 4.5 2.0 0.4
6 1510 4.0 0.1 1.6 | 911 0 0.2 0.4
7 1269 11.0° 3.3 0.1 | 1055 4.0¢ 1.3 0.4
8 553 7.0° 6.0 0.8 1590 2.5° 8.0 0.4
9 1131 4.0° 5.1 0.1 488 0 5.3 0.8
10 37 11.5° 73 0.6 1001 3.5° 3.6 1.4
11 836 ¢ | 17 1.7 937 3.5 | —2.5 3.4
2 1288 0| 3.8 0.2 | 1034 1.5 —2.4 0.9
13 | x 0 (4.5) 0.1 1185 6.5 —-3.3 1.5
14 965 4.0° 2.7 0 1127 5.5 —-2.8 1.8
15 527 1.0° 4.5 0.6 1125 9.5 =31 0
16 1380 1.0° 2.6 0 1266 3.5 —2.3 0.6
17 285 1.0° 3.7 0.6 1019 6.0t | —0.2 0
18 724 0.5 —0.8 0.3 523 19.57 0.2 1.3
19 986 1.5 -1.2 0.5 1369 10.5 -5.6 2.9
20 1214 5.5 —2.2 0.4 1424 5.0 | —2.8 0.7
21 892 4.0 —1.2 0 506 13.5 | —2.3 1.6
29 909 0 0.9 0 1400 25.5 —8.7 1.2
23 659 1.0 -1.3 0 803 10.5 0.4 0
24 601 3.5° 1.7 1.3 1259 0.5 0.1 1.2
25 788 0 2.0 0.4 836 0.5°| —1.8 0
26 940 0 2.4 0.1 1202 1.5’ 1.7 0.2
27 1128 6.0" 3.0 0.2 849 5.5 —2.0 1.6
28 949 1.0+ 2.9 1.9 2048 0.5 —5.5 2.3
29 745 2.0 -1.3 0.4 2201 1.5 —~3.2 0.9
30 920 3.5 —3.7 17 447 11.0° 0.5 1.6
31| 16l 2.5 0.9 0.7 1177 9.0° g9 1.6

&3 27191 115.0 32974 179.0 !

A 906 +2.1 0.8 1064 —0.4 ! 1.0

U (AREREED) DL
tIEE (MAEhE2Ein)
Ml . B0
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Table 6 Flux density of global sular radiation on a horizontal surface, Jm, that on a
southward vertical surface, Jv, precipitation, mean air temperature and mean
wind speed which were measured in Shinjo.

1978~1979F 4 1]

|

‘\\ H Ju Iv 2 (February) I Ju Iv 3 (March)
T KTEEEAE S L FmA R E g
" RESEE iﬁ il A &) ?ZﬂmfmTﬁJ'ﬂEiE{%ﬁaa [=RE H%ﬂﬁ% e ‘%’@&w‘ﬁ S Hg
H  |kcalm chal m2 . keal m‘?kgéal m™? | ‘
Jday™? day™? | mm | °C msec ! day! day™' | mm [ =G msec™!
1| 669 | 35° 36| 06| 1681 1200 10.0 0.1 0.8
2 1233 3.0 0.1 2.1 1919 1804 | 18.0 | —0.9 1.5
3 1421 1.0 1.4 0 2579 2781 1.0 —0.3 0.3
4 789 9.5' —0.7 1.2 2750 2998 0 —0.8 0.2
5 2208 16.0 ‘ -1.0 0.9 2886 3269 0 —0.2 0.2
6 838 12.5% 1.1 2.3 1623 | 1272 2.57 —1.1 0
7 1571 6.0 0.9 2.9 3918 | 4878 0 0.9 0.5
8 1607 1.5| —0.7 0.9, 2890 3133 3.5 0.5 0.5
9 2213 0 —1.7 0.2 | 3014 | 2992 0 4.1 1.1
10 1627 0.5 —2.9 0 1476 968 5.0 1.6 0.4
11 1265 1.0 1.8 L.1| 2419| 2229 2.0 —0.7 4.6
12 501 3.0 0.4 1.8| 2574 1949 0 —0.5 0.7
13 2384 0 0.8/ 0.6| 3542 3529 1.0| —0.1 0.9
14 1861 | 2355 5.0 —0.3 ‘ 0.9 3672 339 0.5 1.9 0.6
15 2289 [ 3079 80 -0.5 ‘ 1.5 1744 | 1097 1.57 0.6 0.1
16 1753 | 1551 1.0 —3.0 1.8 3130 b 0 1.0 1.2
17 2504 | 3066 9.5% —0.5 0.4 2126 | 1315 10.5% 1.2 0.3
18 1521 160 18.5 0.6 2.1 2741 | 2007 0 0.8 2.6
19 979 797 55| —1.3 1.6 3868 | 3364 0 3.3 0
20 2863 3999 0 2.1 0.3 3139| 2528 0 3.7 0.8
21 2854 | 4078 3.0 1.9 0.6 3348 | 2529 0 1.2 1.0
22 3154 | 4399 1.0° 1.5 0.5| 1087 617 4.5 —1.7 0.6
23 1028 770 5.00 0.9 0.9 3935 3328 0 0.1 1.0
24 858 580 | 17.5* 2.2 0.9 975 526 | 20.0° 0.1 0
25 1863 | 1447 0 1.3 1184 639 | 12.5° 2.9 2.5
26 1198 823 2.0 1.9 | 2341 | 1499 ; 4.8 0.6
27 1375 922 3.0° 1.8 0.1 4029 | 3077 0 4.4 1.7
28 2506 2280 6.01 1.8 0.6 3426 | 2465 5.1 0.9
29 2616 1516 0 8.1 0.4
30 [ 908 425 | 34.0°| 6.7 0.3
3L i ‘ 593 304 l 17.0" 3.9 6.2
A¢ret | 47021 | 31606 | 142.5 | 78136 ‘ 63334 146.5
A 1679 | 2107 | 0.5 1.0 | 2521 | 2111 ‘ 1.6 1.1
1907 (2 H14A 5281 £ TOTFHH)
L (REREED) 0L Y IEEN (AFERESTD Ml B
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Table 7 Experimenal results of solar energy collection in the case of continuous
running tests. Collection area: 1.91m? onto the southward vertical surface,
amount of the circulating water : 82/, circulating rate of water : 14. 8! min~L.

‘ DY PO | Dhi R # | ® LR | DREER OF A & MﬁHHEﬁ @] oY=t

H I Bk piei IKIIT 2 | ’AJ’A

|‘ c (C) ‘ e L /d%i’d | (keal m‘r") (kcal m” )I %

2 H14H ‘ 10.0 | 34.4 244 | 158505 1048 1870 56
15 8.0 43.7 35.7 | 16 05 1533 2953 52
16 8.3 25.0 16.7 | 15 25 77 1324 54
17 7.3 43.1 35.8 | 14 00 1537 2589 59
19 8.0 17.9 9.9 | 15 45 425 701 61
20 6.7 Bl.1 44.4 15 51 1906 3549 54
21 11.7 51.5% 39.8 | 13 28 1709 2919 59
22 8.9 53.0 4.1 | 14 55 1893 3743 51
23 8.7 19.2 10.5 | 16 10 451 675 67
24 7.0 15.9 8.9 | 14 13 382 416 92
26 7.8 19.1 11.3 | 16 00 485 647 75
27 8.6 21.2 12.6 | 16 25 541 786 69
28 9.5 5.9 26.4 | 14 35 1133 1883 60

3JJ1H 8.7 23.1 4.4 | 16 00 618 982 63
2 | 10.2 26.5 16.3 | 14 00 700 1229 57
3 10.1%% 37.6 27.5 | 15 30 1181 2127 56
4 9.8 40.5 31.0 | 14 10 1331 2192 61
5 12.1 41.6 29.5 | 15 10 1266 2587 49
6 8.9 23.0 4.1 16 15 605 | 1007 60

T g 8.7 31.4 22.7 | 15 20 975 | 1714 | 61
*OELEERLES VRS, TR L L. E 22 B0 LT D ORBRIEND

ThD

BElon T f)frﬁl“ K TH 5,

HE Rl F, M oo ER RV FEETAD

1) Circulation temperature at 9 o’clock.

(Z) Maximum circulation water temperature.

@ Increment of water temperature,

@) Time when the water temperature reached maximum.

& Amount of collected solar energy.

® Integrated amount of solar energy.

7> Total collection efficiency.

* The temperature must be increased to a larger value, but the system was stopped

not to melt the vinvl tubes.

**  Measured at 10 o’clock.

#%  Mean values except the cases marked * and **.

=2l



ERr PR FER M v 2 — WY #5235 198043 H

13K 8 MLEEEERIDEG (T O EMGRE S

(.uLJ%?ﬁﬁtifiiﬁh?&\HJ:ﬁﬁEJ:%f?é%‘&@]ki!ﬂ'lk D, Af>5.1°C>
TEKBAE, 46<3.6°CTERIFIL, FoitdETICE L
Table 8 Experimental results of solar energy collection in the case of temperature

difference tests.

Temperature difference J¢ is equal to the difference (fwr—

tws). Water was started to circulate when 4£3>5.1°C and stopped 4¢<73.6°C.

w

3.
O TOERKRTSH S,
FELD * DBEOELRER IS TH S,

* Measured at 10 o’clock.

K

Mean values except the cases marked *.
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DOmoiE | OREHE | @ LAKR | O STHE | Of & & ©REAL | DfB e
H f ) EKR RISl TRIRIC 2 GilE o
C) L0y e L7zFs%l | (keal m™2) | (kcal m™2) | (%>
3A8H 11.5 43.2 31.7 | 14m§oosr | 1361 2618 52
9 16.0 40.0 24.0 | 14 25 1030 2127 48
10 13.2% 17.3 41| 12 40 | 176 359 49
11 10.1 28.9 |  18.8 | 14 20 807 1762 | 46
12 8.2 27.3 19.1 | 13 40 820 1514 54
13| 142 427 | 285 | 15 20 1224 2694 45
14 17.4 3.8 %.4 14 05 1133 2304 a7
15 10.5 19.9 9.4 12 20 404 678 60
17 11.2 22.8 11.6 | 15 00 498 1014 49
18 9.5 27.1 17.6 | 15 25 756 1664 45
19 8.2 42.9 34.7 | 15 15 1490 2786 54
20 16.6 38.5 21.9 | 12 20 940 1511 62
21 14.1 36.0 21.9 | 14 40 940 1890 50
23 13.7 39.2 255 | 14 35 1095 2382 46
%6 8.0 24.6 16.6 | 15 00 713 1239 58
a7 12.3 40.5 28.2 | 15 05 | 1211 2413 50
28 13.7 37.9 242 | 13 30 | 1039 1765 59
29 12.7 28.3 15.6 16 00 670 1161 58
4H1HA 13.8 39.1 25.3 | 14 50 1086 2314 47
2 10.7 14.3 3.6 | 14 40 155 407 38
3 9.2% 13.1 9 | 15 30 167 363 46
4 11.1 97.3 16.2 | 13 55 695 1309 53
5 11.6 33.2 21.6 | 15 35 927 1970 47
6 16.0 45.8 20.8 | 15 00 1279 2518 51
7 12.7 37.0 243 | 15 35 1043 1912 55
8 16.2 33.5 17.3 | 13 45 743 1349 55
To# 125 | 339 | 214 U 30 | 919 1808

51




