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568 . ' ~ CHAPTER 24

TapLE 3. SNowFaLL DATA FOR Various CrrTies®

NUMBER oF READINGS WITH ‘
MaxmMuM TEMPERATURE IN ¢.Houm
PERIOD BELOW FREEZING AT
VARIOUS SNOWPALL RarEs AssUMED
1 . ToraL DesiaN
Crry - | Reanives | RaTB 0P
Snowiall Rate in Equivalent Inches Taxen  |BNOWPALL
of Water per Six Hours.
Q. 0.25 0.50 0.75
to 0.24 to 0.49 t00.74 | to 0.009 s
- - .
o Col- | cotz | Col.3 | Col.4 | Cob.5 | Cob8 Col. 7
- | o
Albany, N. Y.... 2052 29 5 1 3720 0.18
Asheville, N. C... 463 5 1 0 3536 0.08
Billings, Mont........... 1640 4 0 0 3532 0.08
Bismarck, N.D........... 2838 0 0 0 3720 0.08
Boise, Idabo, .. .ooooonnuriieaiaiiiees 1300 2 L] ] 3720 0.08
Boston, MasS......coevermenarenenaeess 1323 1 4 2 3720 0.16
Buffalo, N. Y. . 1871 23 ‘3 . 1 3720 0.16
Burlington, Vi.. 2390 . 9 0, 0 3720 _0.08
Caribou, Maine. | 1363 19 1 0 1672 0.16
Chicago, Ill........coveen reesenaraees 1498 3 0 1 2978 " 0.08
- Cincinnati, Ohio, 1045 3 0 0 3720 0.08
Cleveland, Ohio. 1569 2 0 0 3720 0.03
Columbus, Ohio. 1351 4 1 0 3720 0.08
1207 4 0 4] 3720 0.08
1830 5 2 [ 3720 0.08
916 5 1 1 3720 0.08
1514~ 44 9 3 3720 0.25°
1189 12 2 1 3720 0.16
2370 5 2 [\ 3720 0.08
2703 7 0 0 3720 - 0.08
613 8 4 0 3720 0.186
1795 8 1 0 3720 0.18
891 10 2 1 3720 0.16
Pittsburgh, Pa. .. . 13656 8 2 0 3720 0.08
Portland, Maine.......oooorivvreeenies 2054 33 4 1 3720 0.16
St. Louis, Mo, conrmrraremrinairceeer 1088 5 .0 1 3720 0.08
Salt Lake City, Utah.... v 1482 5 0 0 3720 0.08
Spokane, Wash....ccoonenn e 1545 . n 1 0 3720 0.16
Washington, D. C. i 533 7 2 1 3348 0.16
New York, N. Y. ..ooooeeen - 0.18

s Data from U. S. Weather Bureau. Based on readings taken 1:30a.m., 7:30a.m., 1:30 p.m.,and 7:30 p.0-
daily from November 15 to February 15 from 1940 to 1949. (Where the total readings are less than 3720 the
period of record is less than 10 years). The difference between Col. 6 and the sum of readings in Cols. 2,3
4, and 5is the pumber of readings with a maximum temperature (in the 6-hr period) above freezing.

b The design rate is found as follows: Proceed to left (on line from any city) from Column 5 until the ’

column containing the tenth reading is found. Assume that the larger value in the heading of the sel

column is an average mazimum value, and should be m_ultiplied by 2 to obtain the maximuIn rate for a 6-hour ’

. This maximum rate divided by 8 is the design rate per hour. This is equivalent to dividing the
ger value in the heading of the selected column by 3. i
For example: For Albany, N. Y. Columns 5 and 4 total six readings, and cons uently the tenth reading
is in Column 3, which has the larger value of 0.40 in the column heading. .Dividing 0.49 by. 3, the desigR
water equivalent of 0.16 inches per hour is found, as listed in Column 7. .

¢ New York City record was not used in this tabulation since the records for that station were not O

parable with those of the other stations.

that allowances must be made for the physical properties of the circulating -

fuid. This fluid may be an agueous solution of ethylene giycol, or it may
be a petroleum distillate.’ In either case, the manufacturer should be
contacted for the physical properties. Ethylene glycol solutions shoul
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. : — 0
) . | s =0F &= 10F. s 20F . ta'= 30F
ATE OF .
SNOWEALL ¢ Velocity v Veloei ityv cloci
ocity » Velocity v Velocity v
| 5 J10) 15} 5 10|50} i5]s5 )10l 15
0.08 ) ] - | — |
1.0 qt[‘, 158 | 205 | 260 127] 168 ) 200{ 102 128 154| 75| 84
w108 | 15| 162| o7 | w7y 18} 8| er| u0l 70| 7| :;
0.0 | g ‘ 66| 68| o8 |
. 64| 64| 64| 62 .62{ 62
60
tm 66| o66{ 6| 65| 65| 65| 64| 64| 64| 63 gg gg
0.1 o | - “om | | | ‘ : ™
I 1.0 ‘ q:., 28| 273 | 327|193} 233 ) 274 65| 191 217 | 135) 144
| 142| 189 108) 1 Mo | 170 | 17| 120 | 142 100 105 -::
0.0 | ¢ | 133| 13| 133 25 |
0.0 120 120 120 125 125 125
121
tm oo! 9o oo| e7| o7 97| os| 95| es| g3 l:.; l:;
0.25 1.0 | g 202 | 347 40
1| 265| 305 346 235 261 | 287 3
‘ 203 |
tm | 170 208 234 165| 186 | 206 | 151 | 1637 176 | 134 f:lsg ﬁ:
0.0 | g J 2os| 208 | 2087 202 g
X } 202 202 | 105] 195| 195 188
y 1
o | 187 87| 17| 13| 1ae) 134 13| | w1 1578 :g

" Note: This table is based on a relati idi pera
Sote: Thia table is base a ive humidity of 80 percent for all air te:
; = e :nr:tio. , inches of water equivalent per hour (See Table 3). e pares.
lo =-Blab output, Btu per juare
ta = Air temperature, ahrgol:l:i)t.@q foot).

m = Fluid tamperat ; )
2 Wind veloaney, mabs e B, Dosed on construction a2 shown in Fig. 16.

contain a rust inhibitor ; :
i ffect the properties {provanly triethanolamine phosphate), and this
or lar

rge installati ot :
Fanning egquation ations, the friction losses should be calculated by the

5 o I :
20d (14)
where :
hs = the loss in head of the flui y .
h e fluid under conditi i
V? = the length of the pipe, in feet. fons of flow, in feot.
= :ﬁe velocity, in feet per second. ’
g = the acceleration due to gravity =
= the ac o y = 32174 ft
? = the internal diameter of the pipe, in feet. e (second) (Secoéfl)-

a dimensionless friction coefficient.

The factor f can be determined from the Moody chart which is Fig. 4

of Ch N - . - .
the efia_.pter 4, Fluid Flow: In determination of the Reynolds number,

f

ect of the inhibitor should be taken i
o ] d be taken into account. T -
turer of the anti-freeze solution must therefore b: nconsulht,den-a{‘l‘gr

approxim : : A
oil, soe T:lf;?e%a:ta for ethylene glycol without an inhibitor and for.a light

‘For smiall installati iri , it os
be e stallations requiring less than 1 hp pump capacity, it
o isfactory to compute the pump head required fron}: frigt,i(:n Ii]tig

abl, i
es for hot water heating systems, as given in Chapter 22, and to cor-

Tect for the effect of the anti‘freeze solution.

e ; : '
enerally, hydraulic tables are prepared for water at 60 F and, 10 to 15

yea.r 'old pipe. Sigce the circuit will be closed and the pipe will not scale
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