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The evaluation of the simultaneous flow rate for sizing

the water supply piping in the office building
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ABSTRACT

Determining the simultaneous flow rate in any particular section of piping is the important
step in order to determine the size of water supply piping. Now we are using the diversity
curve of common water closet in order to determine the simultaneous flow rate of water
supply piping , but there is a difference between a determined flow rate of general water
closet and that of water closet for water saving, This study aims to find out the fixture unit
of a flush valve type water closet for water saving in office building, and to determine the
correlation between the fixture units and peak flow rates on the basis of the probability
theory. A flush valve type water closet for water saving that have a 7.5 second duration of
flush operation with an average design flow rate 72 £/min was considered. Simulation results
indicate that the number 5 is shown to be reasonable to the fixture unit of water closet for
water saving. And the design can be undersized considerably with the revised diversity
curves using modified fixture unit.
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Table 1 Flow rate characteristics of water closets

Pressure 98 ‘196 294
(kPal Qr | t q Qr| t q Qr | t| ¢
ixtures [¢] |{sec] [ & /min] [ 2] {[sec][[ ¢/min])| [ 2] |[sec]{ ¢/min]
Flush valve for water saving | 9 75 72 189 [55 |971. 87 |45 .116
Flush tank 142 1 796 | 10.7 1425227 16.3 142 1426 20
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Table 2 Calculation conditions
Fixture Flow pressure| t t T q Qr
s [kPa] [s] | Is] | [s] |[&/minl| [e1
Flush valve type 10359 0] 9 | 300 1022 | 1514
water closet
Hunter’s | Flush tank type 103.59 100 | 60 | 300 | 1514 | 1514
study water closet = 550 98
Bathtub 3453 100 120 | 1800 30.28 6056
Flush valve type 250
water closet for 98 100 75 300 72 9
This study water saving 421(5)8
Flush tank type % 100 | 796 | 300 | 107 | 142
water closet 400




514

———  Flush valve by Hunter
______ Flush tank by Hunter
A

/

TTTTT

Pl

/

yd

Q[ 1pm]
- 58888888 E

TTTT I Py T[T VI {7y [Ty I T

T
<
~,
~,
N
~

doy!

g

sa gy e b laaa gl

1000 1500 2000 2500 3000
Fu

Fig. 1 Hunter's estimate curves.
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Fig. 2 Relation of the simultaneous flow
rate to total number of flush valve
type water closets for water
saving.
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Fig. 3 Relation of simultaneous flow rate
to total number of flush tank type
water closets.
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Fig. 4 Relation of simultaneous flow rate
to total fixture unit.

ALEAIZEe] 300 secd! A9 ZITFEFEIEH
& HUisted Jehligloen, AHE&Y AAwWn
ddziel AFgeRiddde 52 gt =
g A =49l 7 9+= Hunterd 23 71337
Z 525 Bute L 4752 dEwgoy, 7IFF
FEIGE 52 FPriEojop & Rojr,

Fig. 2258 250 sec ¥ 400 sec?] 7 $-9 7]
FETEIEHNE ANt veld A& Table 4
o] Jelidct. Table 4ol 7] FAMEA|Zke] B/
S48 FJHEbFAS %Y. &, 71 FAHEAZL
| ESFE FUT FAAERT 528 £
e 7179 e Z42FgL Yehula

Fig. 45 Table 2014 #7118 7| F*F$E3d
AE 7IEe2 o FAALRFE UJEIR Ro
t},

71 FAHE A1 ZES Hunterst 5U3HA 300 secE
e, ZI1FETRIGENE HE54Y Agdry o
7] 2 AR AA dqare &4z 59 e @
g, FAAEREY |FFeRstd e
HAE et AHolrt.

YA EFY AHWUBE AL FAA
LH%Ee T34, 1,750 FutAE 71& AAdn
2 dyrie AR BAANSFFo) &AA A4S
28 ¢ £ U B2F AA"ANe A$e
1,335 FuztX|= AA¥B4 didziec 24 A
289, 28y 48 AZdEdyg ga 1335
Fu ©]/3dl A+ Hunterd 93 AAFWBAnc}

[+



516 o] &3
Table 3 Fixture unit for rating of flush valve and tank type
Hunter’s study This study(7=300 sec)
Flush valve
Demand Flush valve | Flush tank Flush tank
. Bathtub type for
{ £ /min] type type ) type
water saving
N f N f N f N f N f
567.75 57 10 133 [ 429 | 164 | 348 | 125 | 456 | 152 | 3.75
757 97 10 187 | 519 | 234 | 415 | 192 | 505 | 208 | 466
946.25 138 10 245 | 563 | 310 { 445 | 271 [ 511 | 269 | 5.13
1135 178 10 307 [ 580 | 393 | 453 | 347 | 513 | 327 | 544
Average weight 10 5.25 4.15 4.96 475
Fixture unit 10 5 4 5 5
Table 4 Average weight of flush valve and tank type
IFlush valve type for water saving Flush tank type
T=250 sec | T=300 sec|7T=400 sec| T=250 sec | T=300 sec | T=400 sec
Average weight 5.95 4.96 3.73 5.64 475 3.59
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(a) Demand load curve
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Fig. 5 Estimate curve for design purpose.
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