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Water Supply Equipment: Introduction of Product Technologies
— Part 4: Variable Frequency Control System —

by Kazuhiro KANEDA

We provided explanation on the topics of various water supply systems, their purposes and how to select them, in the first and second
series of technical introduction of the water supply equipment (water supply units) which are our company’s main products. In the
third series, we explained the “ON-OFF control system”, the most basic system of controlling pressure among water supply systems.

In this fourth part of the series we will cover the “variable frequency control system”, which is superior to the “ON-OFF control sys-
tem” in suppressing water pressure fluctuations and can operate with a high degree of energy saving, and the water supply equipment
that utilizes the system. The introduction will include topics such as details of the control system, actual structure and main compo-
nents, various special specifications, and protective functions for its safe operation.

Keywords: Water supply equipment, Water supply system, Variable frequency control system, Inverter, Energy saving, Estimated constant end-
pressure control, Control system backup, Pressure sensor, Special specifications, Protective function
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Photo 1 Water supply equipment with variable frequency control
(model F3100)
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Fig. 1 Configuration (model F3100)
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Photo 2 Stainless steel multi-stage volute pump (model MDPE)

BT s LiClo THMELIMEIL, (—t) HAE
BITEAWED TWHA =% (AH20 ALT)
OB IS 1ITEA LT 5,

2-4 R>T

Ry 7, KEBROBENKBVAT L AES
BB AR 7MDPERI Z 8- L T\ %, 20154E A5
ALY —PLIE— 5 ORFEREIEEZWRLETE Ny T

SUF—E—FRHBLTBY, GVEIALLF—3)FE
PEBLTWS, BE2(Z, MDPEMRE » 7O B %2 7RT .
3.

R H 5 KAak B O FIEENE

HERE AR, Ry 7o LUEDZRMLT, T
BoOBEME (HEET) LIEEE L, ZomERIc
oW, 4 Y N=FHIEN X o TRy FoNlizEEE %
RS EL L TRy 7HREE LIS ET, B LEN
B LURELRIENTORKREEBT2HKAEXTH
Bo —MEMTIBER V7L, MmO 2RI L Cl
By L3 ICHMH L TEALT 45D D 5 72, IR
Ji£ 23— 5€ @ ON/OFF il 1 75 A2 e~ T RIE S #
2L TE B,

3-1 M UEH—FEHIE

M- LR D—ZEHEL, A o= F X o TEY 7Dl
TR A W L, L, KESRRICLE R RmIET &,
W) OBEF PO LTI & N U 7246 K] — % T
fxd % MR X T, ON/OFF fil Iz e CARHEZ B
Mz BE LB, HERENOKBEK>TS (E5),

ON/OFFHll# 52 L 5
INRIE 8 7 = Variable frequency control system
S OI\L/ OFF control lfystem I Y U ) — 5 Al ) e € R I ) — £ 1l
mall pressure tank system Constant discharge pressure control Estimated constant end-pressure control
Pt WOARI5HE P, FEHRE
Suction head Actual head
Py : BCEL Pe o WEERIIE
Pipe friction loss Required end pressure
- i
-2 . - 3. .
8 Gk
4 E‘ P Booster unit| | P kR 3. ok 3.
@ S N Ehyvs N Booster unit Booster unit
S :
e o Pressure tank Ehyvs N5y
§ 3 i & HI#AE  Pressure 3. H@fg  Pressure 3.
=] Control panel Control panel\  tank Control panel ~ tank
a
o— | c— | cm— = —
E} T M L3, ] M L3, = r L3,
: ST N st
Py 3 P, A - P n
AT
A ENAA7F il FE e A s
Reception tank Pressure switch P o Pressure sensor Reception tank Pressure sensor
- FEALT KA Hk AL T SEES AL v F
Main water pipe Flow switch Main water pipe Flow switch Main water pipe o
HEEHIICLY . L) —
7 A P R THERZAL EEERHIEN LY R TR ZAL HFERIEIC XA 7z R
Operating range Performance changing | | K> 7 UIE 3% —E 12l Performance changing HERHE ) it 2R 8
R by speed control Discharge pressure is controlled by speed control Pump operating point moves
Pipe mm‘m‘ loss at a constant by speed control on the target pressure curve
v . by speed control
E R
=] i?ffmg” Pipe friction loss N
5 presure | TR e~ R 7 FIERIE A
wal I T A~ N - [~ Target pressure
s r woEh | p, Lo
@ = Starting
T £ presare |y | S N Prp—
AN s P P P Starting
1% a — pressure
O o oipan . " .
P, BRI WiAB iR P | T renn WiAB i P, et WA
Total head Suction head Total head Suction head R 7L Suction head
1 e\ F—— V/ Totlhead | _—
Py Py Py
kKR jEoN/S 4 FakdE kAR KRR FaKkd (31,8 4 IRk HaK A
Stopping flow Maximum flow ~ Amount of Stopping flow Maximum flow  Amount of Stopping flow Maximum flow ~ Amount of
water supply water supply water supply

X5

#KR DT B OBEERREIL & A > 7 i

Fig. 5 Equipment composition and operating point
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Fig. 6 Mechanism of estimated constant end-pressure control
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Photo 6 Water supply equipment with submersible pump
(Model F3100 BN-BM)
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