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Transition in Energy-saving Technologies of Booster Units

by Masahito KAWAI

A study was made on the energy consumption of various booster units for high-rise buildings and housing complexes. Results indi-
cated that using direct connecting booster pump systems, estimated constant end-pressure control, and PMSMs (Permanent Magnet
Synchronous Motors) enabled about 70% reduction in power consumption, compared to the case of using current conventional means.
However, booster systems are operated under significantly smaller than rated flow rates most of the time. Thus, it is possible to con-
serve power by employing a train of multiple small-rated pumps and controlling their OFF/ON in an optimal way. The relationship
among the specifications of the structure housing the booster system, instant maximum water consumption, and water consumption
patterns needs to be clarified to determine the type and number of pumps which would enable optimization.

Keywords: Direct connecting booster pump system, Estimated constant end-pressure control, Permanent magnet synchronous motor (PMSM),

Instant maximum water consumption, Water consumption pattern

1. U &I

B VR EAFETHEORKEREDOET 2T TIEHK
MR B T, R TR LK EDHEH S
Nb, TNSOEYTEINRFEEL KD AIKEMLEHT %
728, RMHEO T L AKEEORAMES) DM
L&) FAdH 5.

mﬁﬂﬁu%%§%&347a4>®~of%ét
B, MAREBEIZDBOEEESERS N, TR
K % % 7JW“Z> KEE L TORWEEEbERI NS,
CDX) BRAAKREBEIZBOVWTHOATIANF —ITHT 5%
Ridm <, Bk AR AR M AR S h T & 7
AT, TNOHHAKEEDOEELEE T AIVF—HifiO
BAICOWTHEAT 5,

2. BAKRGADERE

WZHR R E B N oM ZRT. 1ok B
DIAERARFTRUTIIKREL HT T, KEREPSDOKRE
H B ZARFEI VS T2 ATZDTHh SR Y TR ZIT

* RIS A > X = — PUHAR > THERES Bl 5
REE I %%%Eﬁé’%ﬁ&“uff

ARSZEE 61 I 7 — R XX FHE S (2009.5) ~O
B EARN—EINFEIEZ MR 72 D TH 5,

[ZVIEM
Water supply systems

2R At
(WA (A %)

Reception tank system Direct connecting system
AR Iy 7k HIEN HIERA
Elevated water Pressure tank Direct water Direct connecting

tank system system supply system Booster pump system
: : :
| I |
; ! i
on/OFFH | [ oN/oFFHIE AL AL
ON/OFF control | | ON/OFF control | | Variable frequency control Variable frequency control

]
i A ) — SE )
Estimated constant
end-pressure control

I UL — S A A ) —SE )
Estimated constant
end-pressure control

Constant pressure control

1 KT/ T X o fikH
Fig. 1 Types of water supply and pump control systems
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Fig. 3 Mechanism of estimated constant end-pressure control
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Table Power consumption trial calculation result

LSV BB il 40 5 HEBI) (kWh) %
Water supply system Driver Control system Power consumption
1 PMSM 31 29.0
L B RIEAEK 8 KA IE S — 8
Direct Booster pump Estimated constant end-pressure control
2 44 41.1
3 o 1L Al ON/OFF il 75 701
Elevated water tank ON/OFF control ’ .
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| Reception tank Variable frequency FE S — e il
5 control c +: e 12.0 112.1
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6 Pressure tank ON/OFF control 30 2804
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