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connections and main risers except that the main riser will have its

greatest diameter at the top. It will be seen that 35 ft. elevation will™

give the necessary 15 lb. pressure at the highest fixture and that the

pressure drop may be made equal to the static head from the top fixtures

down, or 40 Ib. per 100.

FRICTION IN ELBOWS

Friction caused by elbows should be added to straight pipe friction.
Each elbow in a line will add friction equal to a length of straight pipe
forty times the diameter of the pipe:

Pipe Sizé. i, ¥ 1 134 1% 2 23 3 3% 4
Equivalent length of : :
straight pipe in feet__. 2.5 3.3 4.1 5 6.7 8.3 10 11.7 13.3

The water supply formula herewith makes it possible to accurately
compute the flow of water in gallons through any pipe with any friction
head and also gives formula for the additional head due to water entering
the main, which, if extremely accurate calculations are necessary, should
be added to the head required for friction; generally, however, this can
be neglected as it is comparatively small. : .

WATER SUPPLY FORMULA

CF = cubic feet per minute discharged.
G = gallons per minute discharged. : e :
H = friction head of water in feet = pressure X 2.31; if water is raised vertically,

deduct number of feet raised, from head due to pressure. :

L = length of pipe in feet—including horizontal and vertical runs.

i

CF =018 ‘/(3d)° X3 H é =19 J(3d)‘ X8 H
= _

1) L. )
g e €MXL - g = ©2XL _ :

. 0768 (3@)‘ 3) T 432 (3d)® - (4)

" . The above formula neglects the head due to entry, which need not be computed except
when L is very short. H, = head due to entry in feet. : . :

’ _ (083G [ 625CFy*
= (@5m) o - (#5E)
Examfk.;Réquired thedis,ch_aréé of a2 m mam with pressure 30 1b. 100 ft. hor'i-"
zontal run and 30 ft. vertical run. ) ’ . '

.

. L EXoE )
H =30 231 —30 = 393, Formula (2) G = 12 4/ S 2 X8 X 393

" 100 + 30
, L o 0.83 X 100.8Y* .
In tl{g'aboye case thé head due to entry would be H'v = (m = 2.56 ft.

- Usually this can be neglected except for very close calculations. .

340

= 1008

CHAPTER X-X—WATER SUPPLY Svsrsué AND PIPING FOR BUILDINGS
HOT WATER SUPPLY

Tables 7, 8, 9, 10 and 11 give the hot-water requirements for several
Kkinds of buildings in terms of gallons per maximum hour and per day.

Pipe sizes for hot-water systems may be calculated from the foregoing
data on cold-water systéms; using the same quantities for the gallons of
hot water required per minute as is given for the cold water. It may be

-borne in mind that a column of hot water is lighter than one of cold water

amounting to about 234 ft. per 100 ft. in the height of columns of equal
weight. In case the cold water must first be fed down from roof tanks to
heaters in the basement and then back up to the top floor fixtures, the
extra length of run must be taken into consideration. As a-check on the
total quantity of hot and cold water required per day it is well to know
that this generally runs from 2 to 3 times the amount of hot water re-

" quired and from 80 to 100 gal. per occupant of the building.

TaBLE 7. HoT. WATER REQUIREMENTS FOR APARTMENT BUILDINGS

' Hor-WateR FIxTURES PER APARTMENT : . GaLLons
Crass - y PEH(.,;PYB::::NT
avatoris] BatnTubn | GO, | e | R | Shes | ree Maxox
A 1 1 1 1 2 [1 3 25
A 2 "2 1 1 2 0 30 .
‘A 2 27 2 1 2 0 35
A 2 1 1 1 2 1 55
B 1 .1 0 1 2 0 20
C 1 1 0 1 1 0 15

Note.—The quantity of hot water required per day is usually about 10 times the maximum hour
requirement. .

TaBLE 8. Hor WATER REQUIREMENTS FOR HOTELS K

Gatons rAx:DM'::L%umuAcrnm Aop ror Launpry
Cb-ué Hot ga$r Ff:er H W Per P . P Per Washer Per Washer
. D ece
. Wi'uhneﬁat:xmmupg Per Day !hxulwmum pg Day | per Day Ma;i’:mm
-+.| per ‘Day |~ Hour ° . ’ Hour
High-class transient.....-.| 85 | 6.8:|°3.0 [ 1.0 | 1.0 | 1200 | 250 -
Medium-class transient....[ 70 6.5 2.5 0.80 | 1.0 1000 200 -
Apartment hotels..._...,..__.. 50 5.0 2.0 0.60 | 1.0 1000 200

Note.—Instantaneous demand rate for laundry washers from 25 to 50 gal. per minute.

TasLE 9. Hor WATER REQUIREMENTS FOR ‘OFFICE BUILDINGS

Hor Warer per HorWarza Fixroae
 Cuass -
Per Day Per Maximum Hour
Having hot water in public toiletsonly.._ .o 50 5.0
Having hot water in private offices as well as in public
toilets. - : 30 3.0
For self-closing hot-water fixtures deduct...eececreceemcenee 40% 25%
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