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24 y,) T 1 : 1 Table 3....Performance Requirements of Water Meters*
Z 1 Jr lrll . / .I " '. Size, I Normal Test-Flow | Minimusm Test-Flow,
g S AN AR, v 4 . Limits, Gpm Gom
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H =7 a . 1to 2 A
5 7 . 2t0 34 3
g / L e 5 5%
o / 134. 5to 100 1%
H 2. gto 160 2
g€ 3 3. 16to 315 4
* 4. 28 to 500 7
i 6. 4810 1,000 12
! 20 4G 60 B0 100 EL 400 600 6001000
FLOW -GPM - * American Water Works Association Standarde:

{See manufacturer's data for exact volve for mefer used}
fig. 6....Pressure Losses in Water Meters

feed eystems 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
p quired to pipe friction.

Procedure for Sizing Cold Water Systems

The recommended procedure for sizing pipir:g systems is
outlined in following paragraphs 1 te 6, inclusive.

Draw a sketch of the main lines, risers, and branches, and
mdrmte the fixtures to be served. Indicate the rate of flow of
each fixture.

2. Using Tahle 2, compute the demand weights of the fixtures
in fixture uni

3. Determine the total demand in ﬁx‘lure units and, using
Fig. 1 or Fig. 2, find the expected demand in gallons per ‘minute.
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PRESSURE LOSS - POUNDS PER oso. m.z
A. }4-in. loundry bibb {old style).
B, Loundry compression faucet.
C-\. ¥§-in. compression siok fouce? (Mfr. 1),
C-2. }4-in. compreision sink foucet (Mfr. 2).
0. Combinotion compression bathtub foucets (both open}.
E. Combination comprestion sink faucot.
F. Basin fovcet.
G. Spring saif-casing foucet.
H. Slow sif-dosing foucet.
{Dashed fines indicate recomarended extrapolation)
Fig. 7 .... Variation of Pressure loss with Rate of Flow for
Various Faucets and Cocks -

Registeation. Thanpﬂntmonmmﬂcrdnllhﬂmdmhththty
recorded to be Dot less than 98 percent nor more than {03 pervent of the water
actually passed through the mater while it is being tested at rates of flow within

. the specified Limits herein under normal test fiow limita: There aball be pot lees

mwmnsdzhmmw-m-u-Mummduw
utlnn.h under minimurn tert fow.

4. Determine the equivalent length of pipe in the main lines,
risers, and branches, Since the sizes of the pipes are not kmown,
the exact equivalent length for various fittings, ete., capnot be

made Add '.he equlv&lent lengths, starting at the Street main .

ng the service line, the main-line in the

burldrng and up '.he riser to the top fixture of the group served.

5. Deu:rmme the average minimum prmre in' the street
main and th d for of
the topmost ﬁxmre ‘This latter pressure should be 8 to 15 psi.

6. Calculate, by means of Equation 1, the approximate de-
srsn value olia Lhehavemge prmure drop per 1(1) ft of pipe in the

p =P — 043H — 10} T (0]

where

p = average pressure loss per 100 ft of equivalent leagth of
pipe, psi.
P = pressure in street main, psig.
H = height of highest fixture sbove street main, feet.
L = equivalent length determined in paragraph 4, feet.
If the aystem is of the down-feed supply from =& gravity tank,
the height of water in the tank, converted to po per square

Table 4....Allowance in Equivalent Length of Pipe for
Friction Loss in Valves and Threaded Fittings

Equivalent Langth of Pipe for Yaricus Fittings
o 90-D; 45-D¢ Coupli
of Fitting,| 90-Deag 20| 00.Deg | PN | Gote | Globe | Angte
tn. ) Stand- | Stand. |cide Teelor 1| valve, | Vaive, | Valve,
481 ord B ATesd "6 | B | B
06]-15] 03 |o02] 8| 4
12l 3 06 (04] 15| 8
1.5 4 0.8 |05) 20 12
18| 5 09 [06( 25( 16
241 6 12 |os| 351 18
317 15 | 10| a5 2
4 10| 2 13 s51 %
5 12 25 116 65| 34
6 |15 3 2 g0 | 40
7 18 3.6 | 24| 100 5
g 1o 40 |27} 125} 5
10 25 5 33| 140]| %0
12 {3 8 4 |85 &

e S

Water Services

Toble 5....Equivalent Lengths of Iron Pipe to Give Same
Loss as Special Fittings and Apparatus

Nominal Diometes of Pipe—
Inches

Fiting Apparatus

%\ % LI s

30-gal Vertieal hot water tank,

34D PAPE. .« oo eer i annn 4 17 |56 —
30-gal Horizontal hot water tank, . -
34-in. pipe... ...t 1.2 5 16 —

Water meters (No valves mcluded)
$¢ in. with }§-in. connections....{ 6.7 28
$§ in. with 3{-in. connections. ...
3¢ in. with 3{-in. conneetions... .| 3.4 14

| 28&28
|

1 in. with l-in. connections... 9 115
134 in. with l-in. copnections....} — 4.4 54
Water softener.............o...h0e — | 80-200 —
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Table 7 ....Pipe Sizes for Cooling Towers?
Pipe Sizes (Nominal inches)
Rated Tons of Cooling Water
frig.
Refrig Gom Infat to Tower | Ovllet from
Tower
3tob 10 to 18 134 13
.7t15 20 to 45 -2 2
20 . 65 -2 3
25 86 254 4
35 115 3 4
50 170 3 4
76 225 5 8
100 300 5 6
150 450 5 8
200 600 [ 8
250 760 8 8

inch by muluplymg by 043, replaces the street main pressure,
and the term 043 H in Equation 1 is added msbead of sub-
tracted in mlculsung t.be term P. this case, be the
vertical distance of the fixture below the bouom of the tank.
7. From the expected rate of flow, determined as in paragra) h
-3, and the value of p, calculated as in paragraph 6, choose
Azes of pipe from Figs. 3, 4, or 5.
Ezample £: Assume a minimum street main pressure. of 55
t of topmost fixture above street main of 50 ft;
l;.%velo length from water main to highest fixture of

100 fi; awm oad on the system of 50 fixture units; and that
the water closets are flush-valve operated. Find the required
gize of supply main.

Solution: From Fig. 2 the estimated peak demaand is found
to be 51 gpra. From Table 3 it i3 evident that several sizes of
meters would uately measure this flow. For a trial computa-
tion choose the 1%%-in. meter, From Fig. 6 the pressure drop

t.hmugb a 1‘/x-m disc-type meter for a flow of 51 gpm is found _

to be 6.
Tlmn for

pxpesandﬁmngsrs&—(lo+5oxo43+65)
‘At this pomt it is necessary to make some estimate of the
equivalent pipe le_ngt.h of the ﬁmnga on the direct line fram
the street main the highest fixture. The exact equivalent
of the wmous fittings cannot now be determined since
grpe gizes of the building main, risér,'and branch leading to
fixture are not known as yet, but a first approxima-
Lmn is pecessury in order to make a tentative selection of pipe
sizes. If the computed pipe sizes differ from those used i in de!er—

ilahl,

fricti nm
12 psi.

The smn§ of the branches of the bmldrng mun, the nisera,
fizture hes follows the T exam-
ple, assume that one of the branches of the burldmg mAm car-
ries the cold water supply for. 3 water closets, 2 bathtubs, and 3
lavatories. Using thy sgmnm le pressure loss of § %m per 100
ft, the size of branch determined from Table 2 and Figs. 1 and
418 found to be 1% in. Items entering the computation of pipe
size are given in Table 6.

COOLING WATER PIPING

Water is very frequently used in refrigeration systems,
coolmg towers, and other similar installations. In designing
the piping system of such installations, the principles of hy-
draulics, as already outlined, are employed Nevertheless,
there are several practical items having pan.icula.r applica-

" tion to cooling installations which are outlined in the fol-

lowing paragraphs. It is important that the designer be
familiar with them.

In choasing pipe material, the problem of corrasion should
be kept in mind to prevent failure of the system. If the water
is not severely corrosive, wrought,—irun or steel piping may be
used; otherwise, galvamzed-eteel prpmg may be preferred.
If ses water is used as the ir dvi
to use alloys sunh as admiralty metal in pipe a.nd tubmg In

refri where water is the cooling medium,

mining the eqmva.lent length of pipe ﬁmngs, a
will be necessary, using the computed pipe sizes for the fittings.
For the purposes of this example assume that the total equiva-
lent length of the pipe fittings is 50 ft.

Then the permimsible pressure loss per'100 ft of equivalent
pipe is 12 X 100/(100 + M) = 8 psi.

Assuming that the corrosive and caking properties of the
wa&er are such that Fig. 4-for fairly rough pipe is applicable, a

Z-in. building main will be adequate.

Table 6....Computation of Branch Size in Example 2

Demond | o
Fixtores st Units (From Tobie| (From | FiPe Size
No. and Kind 2 ond Note o Fig.2) (o= fig. 4

Gpm o~
3 flush valves..... 3x6 =18
2 bathtubs........| 3{ @x2) = 3

3 lavatories 3 3x1) = 2.25
Total...... ... 23.25 38 134

iron pipe is commonly employed.

In regard to assembly, cast—lron flanges or welded joints
are to be preferred to d joints

Valves used in circulating systems may be of the globe,
gate, or angle types. If water is the circulating medium,
brass valves are usually used. ‘However, if the circulating
medium is an electrolyte, such as brine, then it is preferable
to use valves made of the same material as the piping itself.

The friction loss in the piping may be determined from
Fig. ¢ for fairly rough pipe. If the coolant is brine, a correc-
tion for the proper density must be made. Experience indi-
cates that in sizing piping for cooling systems, a pressure drop
of the order of 2 to 3 psi per 100 ft of pipe length, and a
fluid velocity of 3 to 8 fps, yield most economical results.

In the case of cooling towers, the amount of circulating -
water is about 3 gpm per ton of refrigeration, when based on
a design wet-bulb temperature of about 76 F. Table 7 gives
pipe sizes frequently used for various sizes:of cooling towers,
assuming a hot water temperature of 95 F and a cold water
temperature of 85F*




