814 CHAPTER 75 1962 Guide And Datq Book
}][ [ ill i /} v { ‘| i Table 3....Performance Requirements of Water Meters
7 T4 LY v Py T ] . Normad Test-Flow Miniove -l
g '? F L AW, Sien, b timits, gea Pl
E I’ II Il ito 20
i o8
- /14 7 5t0 100 1’;2
H
H . Bto 2
H 16t0 315 4
28 to 500 7
' | H] 48 to 1,000 - 12
« EZ 0 0 80 100 200 400 600 800 Vo0
FLOW -GPM

(See mamsfoctorer’s data for exact valve for mefer Gred)
Fg. 6.... Pressure Losses in Disc-type Water Meters

varies considerably with the deagn even:in meters of the
same nominal size, The values given in Table 5 are ampie for
the well-known disc meters now on the market.

The water demand for hose bibbs or other large demand
fixtures taken off the building main is frequently the cause
of inadequate water supply to the upper_ foor of & building.
This condition may be: prevented by sizing the distribution
system so that the pressure drops from the street main to all
fixtures are the same. Itmgoodpmhcewmuntmnthc
building main of ample size (not less than ! in. where possi-
ble) until all branches to hose bibbs have been connected.

then 90 percent of the actual Aow recorded when & test is mads a1 the rate of Aoy
#ot forth under minimum test Sow.

The principles involved in sizing either up-feed or down-
feed syswns are the same. The principal difference in pro-
cedure is that in the down-feed system, the difference in
elevation between the house tank and the fixtures provides

the pressure required to overcome pipe friction, and thus re-"

duces pipe sizes, since friction pressure loss and height pres-
sure loss are not additive as with an up-feed system.

Procédure for Sizing Cold Water Systems

dod

The dure for sizing piping systems is
outlined in following paragraphs 1 to 6, inclusive.

1 Draw a sketch of the main lines, risers, and branches, and
i theﬁxuuutobeuuved Indxmtethcnu:ofﬂowd

Where the street main p is and a p
reducing valve is used to water b or r
pmueatt.heﬁxturm,itisf quently desirable to t
hose bibbs ahead of the reducing valve.
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PRESSURE LOS3 -POUNDS PER 3Q. IN.
A. Y-in. lavadry bibb {old dyle}
& towundry compression faucet.

C-1. }§-in. compression dnk foveet [Mér. 7).
C-2. }{-in. compression sink fowcet {Mfr. 2).

F. Basin foucet.
G. Spring selfchosing foocet.
H. Slow il chosing fowce.
Fig. 7 .... Variation of Pressure Loss with Rate of ﬂow for
Various Faucets and Cocks

. each fixture.
o 2. UnngTable?,wmpu&e'-hcd:nn.ndwmghuofd\eﬁxmm

3! Detemmethetmldzmmdmﬁxmmumum using
Fig. 1 or Fig. 2, find the damnndmpllonapermmuh

4 Determine the uivalent length of pipe in the main lines,
risers, and bn.nchaesqmoe'hemoh.hepnpamnothm
the exact equivalent length for various fittings, etc., cannot be
made. Add the equivalent lengths, at the street main

" Table 4....Aﬂowcnce in Equivalent Length of Pipe for

Friction Loss in Valves and Threaded Fitfings*

) Equivalent Laagth of Pipe for Vorious Fifings
Oicmeter | P

- of fitfing,{ 90-Deg 9| 90.Degt P9 | 640 | Giob: le

I | Stond- | Stand- 9 bor Strai - e | Acg
T | eraey, [side TeofSr “,::j Vaive, | Vaive, | Voive,

) ft # @ [ 0 | &

3... 1 0.6 1.5 0.3 0.2 8| ¢
%, . 2 1.2 3 0.6 04 ] 15| 8
34 25 15| 4 0.8 05| 20| 12
1., 3 18] 5 0.9 06] 25| 15
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6 15 3 2 8 | 4

7 18 3.6 2.4 | 100 | 50

4., 14 8 21 4.0 | 27] 125 ] 85
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* From NBS Repart BUS Plembing Monucl.
AN

.. .. Equivalent Lengths of lron Pipe to Give Same
Loss as Spedial Fittings and Apparatus®
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Allowable Number of 14-in. Connections for
== Various Sizes of Water Pipe =~

Nowminat D“’m"'"' o P .. Pipe Size,in. Avarage Dewond | 100 Percest Demand
. Fifting Apporaivs
¥ 1 1
| % [V A 3 4 3
- - 1 10 6
Vertical hot water tank, 14 20 12
" in. pipe. 4 7 || — 15 20 -
W Horizontal hot water taok, 2 50 25
" RAD. PEPE. e 1.2 5 18] — 214 70 60
Water meters (No valves mcluded) 2 % }g
- §§ in. with 3-in. connections....| 8.7 28 20| —
in. with 3¥-in. connectmns.. ..] 4.8 20 64| —
Ko with 3{-in. connections....{ 3.4} 14 il o street main of 50 ft; a developed pipe I from water main to
“¥in. with Lin. connections......[ —{ 8 |30 115 highest fixture of 100 ft; a total load on the system of 50 fixture
13{ in. with 1-i o = 44114 54 tmits; and that the water closets are flush-valve operated. Find
Water SOTLEDET. ... .. ceeveeeeannn-t — |so-m0}—| —  the required size of supply main.
Weles solemer Sohion: From g 3 the catimaied pesk demand i foued
. honstd eheck Ioeses through to be §1 gpm. From 1, the minimum pressure requ:
e hpurived . From Table 3 1t is evi-

M.uﬂuﬁlmhmmk—m-ﬂmmt&mmpmx

and proceeding the service line, the main line in the
hmmmg and up t.henr‘;ser to the top fixture of the group served.
5. D ine the average mi n p in the street
main and the d for the of

the wpmost fixture. This latter preuure shou!d be 8 'o 25 psi.

operate the topmost fixture is 15
dent that several sizes of meters would ndequahely measure
flow. For a trial computation choose the 1%-in. meter. From
Fig. 6 the pressure drop through a 1%-in. disc-type meter for a
flow of 51 gpm is found w be 85 psi.

Then the p ilable for ing friction in
plpaandﬁwngsmﬁs—-(omxso-{- 15 + 6.5) = 12 psi.

At this t it is necessary to.make some estimate of the
p::‘:e lengt.h of the fittings on the direct line from

6. Caleulate, by means of Ex de-
m vdue (;f the average pressum drop per wo ft of pipe in the

p =[P, —0434H — P, — P.IT [0}]
where E
? = averagp pressure loss per 100 ft of equivalent Iength of
pipe, psi.
Py= pressure in street main, peig.
Pr= i r quired to operate fixture,
psig.

P = pressure drop through water meter, psi.
H = height of highest fixture above sireet main, feet.
L = equivalent length determined io paragraph 4, feet.

If the system is of the down-feed supply from & nsr:v‘nty tank,
the height of water in the tank, converted to pou per sguare

and ﬁ.-durc 4 hes follows

the street main to the highest fixture. The exact equivalent
lzn;th of the vanm.u fittings cannot now be determined since
ipe sizes buxldmgmmn,nser,and branch leading to
K mﬁxmmmnothmuyeg but a first approxima-
tmrn is necessary in order to make a tentative selection of pipe
sizes. If the computed pipe sizes differ from those in deter-
mining the equivalent length of pipe fittings, a recalculation
will necessary, using the compu pipe sizes for the ﬁmngs
For the purposes of example assume that the total equiva-
lent length of the pipe fittings is 50 ft.
Then the permiscible rmu-e l.- per 100 ft of equivalent
pipe i3 12 X 1@/(1@ + 50)
Assuming tha ecorrosvelndcakm; properties of the
water are such t.hnt'lﬁ 4 for fairly rough pipe is applicable, a
2-in. bmldmg be adequate

of the bﬂmchu of '.he b\.uldm; ma.ln. the Tisers,
d. For exnm-
ple, assume that one of the bnmchee of the building main

nn the cold 'atermmpply for. 3 water closets, 2 ba!.htuba md 3

inth by multiplying by 0434, replaces the sireet main p
ind the term 0434 mEquahonllsnddedmmdofmb-
tracted in ealculating the term p. In this case, H will be the
vertical distance of the fixture below the bottom of the tank.

7. From the expected rate of flow, determined as in paragraph
3, and the value o{Fp calculated as in paragraph 6, choose
#1364 of pipe from xga 3 4 or5

Ezample #: Assum,
psg; a8 helghf. of topmost ﬁxtun {a unm.l vnt.h ﬂnsﬁ valve) nbove

Table &....Computation of Branch Size in Example 2

loss of 8 per 100
it, the size of branch determined from Table 2 and Figs. 1 and
4 15 found to be 1% in. Itams entering the computation of pipe
size are given in Table

Tables 7 and 8 have been used to simplify the sizing of
local branch piping.

Velocn.y must also be considered in sizing water supply

Table 8.... Allowable Number of 1-in. Flush Valves
Served by Various Sizes of Water Pipe*

Demond | p.\ Sire
Fixtures Fixturs Unife (From Toble|  {(From |, 5% 7%
No. ond Kind 2 and Note c} Fig. 2} i
opm
3 flush valves. ... 3x6 =18
2bathtubs. . . 1% @2x2)=3
3 lavatories K @Bx1) = 2.25
Total.......... 2.25 38 1%

Pipe Sizs, in. No. of 1-in. Fluzh Valves
] o
2 5-12
24 13-25 /
3 26-40 .
4 41-100

* Two ¥-in. flush valves are sssumed equal to one 1-in. Sush valve, but cxn
be served by a 1-in. pipe. Water pipe sizing most be tempered by consideration
of demand factor, svailable pressure, and length of ran.




