766 ’ CHAPTER 56 1960 Guide ; Water Services ’ ’ 767.
termination of the design rate of flow in any particular sec- S i FRICT!ON LOSS IN HEAD IN LBS. PER SQ.IN. PER 100 FT. LENGTH
tion of piping. The next general step is to determine the size - - o4 2 .3 456 81 2 3456 810 20 30 40506080 100
et 10000 HE—F—F 10000
of piping. I 0 O N B o
. . 4 8000 8000
As water flows through a pipe, the pressure continually de- PPER T
creases slong the pipe, due to loss of energy from friction. ¥ 6000 COPPE UBING 6000
The problem is then one of ascertaining the minimum pres- « 5000 SMOOTH PIPE 5000
sure in the street main, and the minimum pressure required <3 4000 TYPE M—— — s 4000
for the op ion of t.l:,e st fixture. (A p of 15 o P - Z -
psig may be ample for - most ﬂush valves, but reference should z 3000 TYPE L 3000
be made to the manuf: ts. Some fixtures, z° TYPE K N » » .
wpecmlly wall-hung closets, requxre 2 pressure up to 25 psig. ] 2000 » - A » 2000
A minimum of 8 psig should be allowed for other fixtures.) 2 A b Il A
The p differential thus obtained will be available for 2% ] 1 KRAATNAT
overcoming pressure losses in the distributing system, and in 1000 )< LN 17 1000
overcoming the difference in elevation between the water main it EEEEERENEES I -
and the highest fixture. . ° 500 1000 600 . 2000 2500 3000 800 B AN Xt %114 800
The presure loss, in pounds per square inch, caused by the . FIXTURE UNITS . 600 g © AL TN Z4D A N @ T H s00
the street main and the high- No. 1 far systam predominantly for fluch valvei. 500 <% %— L LA 0L 500
est ﬁxtum, may be obtained by muluplymg the difference in No. 2 for system prodominantly for flush fanks. 400 \F"ﬁ' ) ! (‘; 1T © 400
elevation in feet by the conversion factor 0.434. : ‘Fig. 1. . . .Estimat C for D o Q = PINC A Y o
‘When water flows through a pipe, friction occurs as the re- 91 imate Curves for Demand Load "-“_ 300 ~ £ A = “,\1 ({, 3 T 171171300 ":‘
sult of the sliding of water particles past one another. If 2 T\ » £ B
the pipe wall is rough, the roughness projections cause addi- stnnght, uniform pipes, and varies gmtly with flow veloclty, Z 200 L~ X - > » . > >j(‘ 200Z
tional friction, owing to the development of increased turbu- pipe diameter, and roughness of pipe. Tpe;ature has only = v o kY S N X =
lence in’ the: flowirig water. As the water flows along & uni- 2 mﬁo;;ﬁ'ect within the working range, and usually is not > |1 L4 L4 N W \ L4 >/
form pipe, the pressure decreases as a result of s dissipation °°’(’)"’; eh basis of inside surf diti . be & 100 e | i A M K1 100 5
of énergy arising from the internal friction set up by viscosity ) .5“ & Dasis °m‘“t§'_ ‘; su ”‘;’ m‘; tons, pxpfauma}: ? % a0 N\~ <5 ) P
of the water. This loss in energy is shown by the loss of ed as Smoof airly rough, and rough, as follows o . ¥ AY e, >
pressure. The pressure loss is proportional to the length of Smooth. The pipe surface showz no pemepuble mughnﬁ z 60 o[ TH 45 L - 60 2
Pipes nude of copper, brass, or lead may usually be classified O S0pX o nY L s D H1159 .o
Toble. 2 P Demund Welng of Fixtures in F'xhxe Units* a3 smooth. ’ 3 40 — L \C AR N\ d 203
- Fairly. Raugh All ordinary pipes, such as wrought iron, gal- ;‘! . 16“ N v
- oy P w.,,m i vanized iron, steel, and cast iron, after a few years of usage, may O 30 o A\ K14 30 é
Fivan or Gmup o | “Occupancy VP'C;NS"""Y Fixturs be called fairly mugh AN A X
) . Units Rough. Pipes that have deteriorated fairly rapidly for some z 1 \ \ p he z
10 or 15 years after being laid, are classified as rough. = 20 1 S NP 3 %22 20 =
Water closet . ... Flush valve | 10 Figs. 3, 4, and 5 give the pipe friction losses corresponding E3 + £ z
g&":t:}m‘ : EL‘:L’ :‘,:’l‘i‘e" 13 16 these three types of pipes for -various nominal diameters 3 \( // /’H >~/‘ IA/ f W A4 S
Stall or wall urinal. .| Flush valve . 5 for a water P of 50F} ‘1 wil illustrate 102 N AV . = 0 &
Stall or 'wall uripal. .| Flush tank.. 3 tbe use of the charts. i 8 — . 8 “
L u’, g . . S Ezam "A 2V-in. fairly rough pi supplies 100 gpm of & AW SADZ~- N N— Vo DA 2
B::l:tull;! - l;::’,ﬁf;{., E water. Fﬁed ‘the friction loss in head if tﬁ: pipe length is 200 ft. ; - % 1) g
Shower head -1 Mixing 4 Sotution: Enter Flg 4 st 100 gpm, aud move along this line A - > P
Servioe sink Office, etc...| Faucet. 3 until it intersects the 2Ye-in. diameter line. From this intersec~ 4 a¥ N e 4
Kitchen sink. Hotel or res-| tion point, move vemml.ly down aod read 45 psi friction !oss T % 3
3 taurant . .| Faucet. 4 ge)r( l(? it of p)pe length. Then the total friction loss wiil bg 3 L XiPD >55%
- = I = . N V |A '/ X' A\
. LA X1 X~
Water closet.. - Eﬁll: ::}lt g The pressure losses in n the d!stnbutmg system will oonsns‘ 2 ptf/ A /95 }&; o 2 R
Faucet . 1 of the pressure losses in the piping itself, plus the pressire —tr < ’
.| Fauces. 2 losses in the pipe fittings, valves, and the water meter, if any. F A fﬁjvk b~ LA i1
-| Mixing valve 2 Approximate design pressure losses for disc-type meters for ] A 5 g‘/ . ]
| Flush valve various rates of flow are given in Fig. 6. Flow limits for disc- sL=44 ] = a8
for closet.’. 8 type meters, which msay be regarded as the Emits of recom- ~ '/ % :
.| Flush tank . T 08 v =L - 06 e
g ~w N Mforclos:;. ::g : mt . QS| 2 5 05
parate shower ..] Mixing vaive] ]
Kitchen sink .. ..| Faucet.. 2 i o 7;' 21 o4
Laundry trays (1-3).... .} Faucet . .3 3 At - . . Q3 1114 1 _ 08‘3
co . . B 1 T [23} 2 3 456 81 2 4 56 810 20 394050&)801
Combination ficture. .- | Faueet ... 3 i SEPERicE FRICTION LOSS IN HEAD IN LBS. PER SQ.IN. PER 100 FT. LENGTH
From NBS Report BUST) Water-Distributing Syatems for Buildings. i H ! ) ) .
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