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WEOMHIZ ERT—) LELT, BRMEKTROK
BERORELBIEL, SLEZ0OROFERER~DE
BErRFTIRTEZELTVS. BRXONERSEICE
5 DEMILE OFTH I REFORE L LTEKBERIC
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BRERE, BAEO NS FTRAED % B EEICHRE
THILRTETH -1, BAEESIRESROE
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Outline of variable constant-flow valve
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Turndown ratio of variable constant-flow valve
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EXERBEFROESHEBEOKBT T LVORIEIZOWTIL,
HERROFTOE ¢ 150mOAEREHEF L0 E &
L2 RGAEND O CERHREITIHRE (F—2A) &
O£ ¢ 400mm% {8 L 2 WARIE 1 4349kPa (0. Skgf/cn?) T
FTRICEABERLCHBEE (5F—2B) #8EL
To. HRERBROLMIL, Table HIFRT LBV THD.
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Tit, EFAMED100% £50% D 2BEDRERECHE
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Fig.3 KEXEREIFEER
Hydraulic experimental apparatus
Table 1 {ERERERGMH
Conditions of performance test
5 A ze| 8 | yr—=aA
AEXEREROE D mm 150
EEOE mm 250
Be BB R B 0. 010
BRIE 1 RMES P kPa 0.0~529. 2
kegf/em*| 0.0~ 5.4
RRIE 2 RAMEH P: | kPa 0.0
kegf/cm*| 0.0
BRIEME (100%) m'/s 0. 045
H B 5| BAL 4r—AB
AENERESF DR - D mm 400
BEEOE mm 500
‘ELE MR 0. 010
BRE 1 RBIED P | kPa 49, 0~392. 0
kef/em*| 0.5~ 4.0
RE 2WMED P, | kPa 49.0
kgf/cm*| 0.5
REE (100%) m/s 0. 265

Table 2 FERERBR O

Conditions of variable constant-discharge valve

H B _ | HAL F—2A
AIERNERESF DE D mm 150
EERNOREEE | W N 98.0
: t 0. 0100
FER M FREREE | R O[N-s/cm| 49.0
t+s/m| 0.50
EFCRAMFLEEmE | 4 m? 0. 0380
NREH k N/em | 3920.0
t/m 40.0
H B 5| BAL r—2AB
AEXERESF NE D mm 400
FEEX FOREER 74 N 264, 6
t 0. 0270
EUR bFRERGER | RN s/cm| 49.0
t+s/m| 0.50
ECA P L@ | 4 m? 0. 1960
NIREH k | Nem | 3920.0
t/m 40.0
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DFBET N OHHIITable 2027 T B0 & L.
MEAGEEARER LIFPEEOREEETVIZLS
HEREER B L TFigs. 4, 51073, i L7 LT
MOEHZE LY, HECKEETL DN, EHE
H3196kPa (2kgf/cm®) BLTF D/ SWFEBIZ BT tEsest
BREROALTHREOM L LBV IIFHERZR IV EOH
Thbd. ZLIENESEMT S LHERE TIIKEN
FIE—ECHELTRY, RBEROLIREL IR
FLTWRY., B LIEAIERERER OESHIEEDK
BEFT VL, ERNREHREREERT OO, HEE
REBEREZHMOBERATEI TV I bOEEZILND.
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Relations between pressure difference of valve and
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5. YEal—I a3Vt RAEREREROM
BERREE

51 BENATSAVDF IO VRTA
RERBLXERD O TCEATERERER LR
Fzo PV RTLELTAAL T T4 v OBHBEO D
WALZSAA B A, TERERERO L FTROSKT
DEBFIC L ZEAEBCHT D HIEMREL A T4
OKBRBIEZ ZMHDRE I 2 b—avick-
THLMCT B ERENTHS.

HBE LA T T A 3Fig 627, O ¢ 600mm
DE L F A NEE RV HER1000mD BT /54 75

Table 3 #/KIDFET
Conditions of offtake regulator
H H B | H4KkID| 4KkI®| 44I®
L& (FEEE) m 8500 9500 10000
Sk ITHEE® | EL.m | 20.0 0.0 0.0
SARFEEHANL | EL.m 30.0 10.0 10.0
SKRENRE mm 600 400 600
SFkFOE mm 600 400 600
DIKE B m 10.0 10.0 10.0
BT N VST NS VP E S NY Y LY E
Sy Ik Fr R ERERT s 300 300 300

Table 4 FERNEMER OLHE

Conditions of variable constant-discharge valve

A THY, FARAMIZELIZ.nTHS. i, BFiES H B iLE| B | ERER
ABEIE30m, FRETIRIZMTHSE. oIz, T BEHLH EL.m 15.0
_ N . - £ OR D mm 600
h%*l%3ﬂfﬁk$ﬁi#é’§§bfﬁn, EMEFR EV¥R NOREES W N 392.0
DEFIZHAIO, TRIZESATOL@EEBLTWS. t 0. 0400
FERFOFRERESE | R OIN-s/em| 49.0
t-s/m 0.50
o ECR oA LEEE | 4 m* 0. 3740
"otk i 4 SRER k | N/em | 3920.0
L EB/KERS EL130.0m l t/m 40. 0
o 100: G LOFETTHTable 3IZFT A, SkBERNIESKE
E ] N WKREBLIEAZTIFARICLVEBEHERBEL, KL
wid
L HE LT ~Hei TR v,
E‘l o EE LM E ﬁkﬁﬁ’é‘érk{unﬂ:o—{ik& L,jm 3
Ui - SHT T | AR E I, HREREBENES & kK
[ %‘ EDKBRER UG KFOREIZL>TEZ LNABEFR
I B | HEAKEROBEBRARBOBHRICL>TEES. f#
B | ST, HAFEEPBRELTEREHEELEYE, 20
I 29 | R SABEBLEEHIZ ELNTES.
- HOBAILE ¢ 600 <l EBWE, N TTAREEr—RELEERENOKX
B0 70000 bbb PHELEICET 5 HEIX300s & L, B
FEEE (m) EZEERLTable SICRTRERE CRIET 5 H A&
Bl B Lo P b S e mLt.it.ﬂﬁﬁ?ﬁﬁﬁmﬁﬁﬁﬁwﬁgfiw
Model of pipeline system DEARIE, Table MIZTFTERY & LT
Table 5 fE#F %4
Operating conditions
br—2 FERMEAEBIC L DHERIE  FTFRAEHEEIC L DR
A—1 A—2 B—1 B—2
WNERERESR L HY 2L HY
AENEMERFROREHRE (n*/s) - 0.2 - 0.4
K TLOBEZERE (n'/s) 0.4 0.4 0.0 0.0
SARKTQBERE (n'/s) 0.2 0.2 0.15 0.13
FARIQ@BFEHE (n'/s) 0.0 0.0 0.33 0.28
SGKTOQANTRE®RE ) 0-30—0 0—30—0 | 2 BA
SKIT@OANVTRE#RE ) 0-30—-30 0—-30—-30 0—-10—90 0—10—-90
SARKLOANTHERE (° ) £ E=4Es] 0-+10—-90 0—10—90
TGIKIANTBIEEE (° /s) 0.10 0.10 0.10 0.10 0.03 0.27 0.03 0.27
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5.2 @R r—A
RATS5AVOFEBTF =y 7 VAT ELTHE, £8
DHKITERIELIUEES, "M 754 Y OEHEGBRLE
LRI LIEBTILENRZNEDD, FOMDYKIDLSK
EX—ERICHEEZNZHELEFTILELDHS.
MR S&fFiL, Table SIZRT L S WCRE LS, 1H
ZHEARELESH, EREAEELHAMLZH DR
BTHV, TEXNERES ClE, THEFELES) X
ERREL LTS, BKRELL, HKIDOHKFE
FRRIEL, BAREMBLT, BkaENSELD L, E
MEFOREZIENZFELDLIICRY, BRellER
BEMESER LIEDS. ZOEHENH4KPa(0. Skgt/c
) IC72d EEMBREN TR TIHW|LR-T
WADT, BRERBICBEL THrLERES BT HEK
DHKTIEDWTHRAORELEERELT, TEO
EAZEESES. ZOFREHOELEGKRIZER
DERBIZISOWTERLT, EMBEELTRIETILOT
hb.
ERBAOBBRILE LTR, RESKTIZENTH
FOTHRICERNRLEE, FOENKEDEEIZHHAKE
2, MHOBEIEE 77 —L Ry FicEREERDFr—AR
Z<, FO2KRMIZEREADBFETILEELOND.
ZTIT, y—RALLT, ERMERO1KUEHADOEL
DEKBRICEZDEEERIET S0, HKTOREH
EEKEDT% 2 EHDEENKI, #AKI@%E0 D
BREHKTHHKLE LTREL, SKkIOILEARK
B LTEEREERRDS. &6, 94KID, @HH
BEREEZAAKLTVWIEFREIL, 2AKIODALT
PEARELTEREN 2 LA &ET, BKREIZELS
EBLH. ‘
EREFIBERIOEE L ERRSKTICREL, L
TMROEREAREBH L CHbOKkEEX—EICHETSE
HTHESNILDOT, ATHRAICHIBECER:2ST
THEENRTFEL, TIERESI-EHEOSKISE
WIS KEESI 2RV EIRAEBEL TRV, L
LARs, EREFOHKEHE®IEL, RESATTA
VOSKIOXRFEMZBEB LT, XREBR~OHE
BEBRFTIDIERATEI LD LEZLNE. Th
13, XBERO THRAICEEOSKIBEET SRR,
ZREBHKIOANLT LBEL THKBEMMEE &
HETRr—ABBEEINARD, ZORERM~ER
THILEBTIDCERES CHAREME AL
EVWIEZFILLBHLOTHE. £ T, ENBHROT
HROGKINBESNB Z LICL D 2KRAEHDOLES)
PEARRIZE X SRBERIETEHIC, ¥—ABIER
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Pressure and discharge variations (case A-1)
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Pressure and discharge variations (case A-2)
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Pressure and discharge variations (case B-1)
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Abstract

It is becoming more difficult to provide adequate distribution of water, because the water pipeline .
systems are covering increasingly wider areas. Therefore, a mechanism is needed that will control
pipeline systems to maintain constant pressure and discharge. To solve this problem, a variable
constant-flow valve has been developed that is capable of controlling and changing pipeline
discharge. The performance of the valve has been tested to verify its function. The operating
mechanism of the variable constant-flow valve is based on the equation of motion. A mathematical
model of the valve was crez;ted, and the test results were simulated to check its basic functions.

Also, for assuming high-pressure closed pipelines, a simulation was conducted to check how the _
distribution of flow is affected when one junction in a pipeline is dominant and controls the flow
through the entire pipeline system. In addition, the valve's performance was verified by placing it at
an upstream junction and changing the pipeline pressure from up- and down-stream on the valve.
This test confirmed that the valve maintained a constant, regardless of any pressure fluctuations,
and that the discharge check system functioned properly.

HKey words : Variable constant flow valve, Pipeline, Discharge check system, Mathematical model,
Simulation
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