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Development of Internal Cooling System for Sewage/Wastewater Pump

by Chikara MAKINO, Junya KAWABATA, & Shunichi ATYOSHIZAWA

An internal cooling system for sewage/wastewater pumps has been developed. The system assures safe operation of the motor even
when the pump is not submerged. The system also makes it possible to prevent overheating without using pumped liquid which may
contain various foreign matters. In the developed system, a newly designed impeller is located between two mechanical seals, and cir-
culates the coolant through a newly designed passage to the cooling jacket around the motor. Thus, heat generated by the motor is
transferred to the coolant and effectively dissipated to the pumped liquid via a heat exchanger.
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Photo Sewage/wastewater pump: Model DSC4
(Internal cooling system)
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Fig. 1 Structure of the developed system
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Fig. 2 Structure of the mechanical seal
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Table Specifications
L 2 ~ 25 m*/min
Capacity (530-6600 USGPM)
et e o 7~72m
AR | Total head (23-236 1)
Design s
specifications | A0
Liquid temp. 0~407C
AR S
35 m
Max. submergence
R Y TP tIF—7Fr/rua—-x
Pump impeller Semi-open/Closed
GHHARBIBA 5~ 7 2
A A=AV —
AJ=#H )NV —) | Duplex mechanical seals
Mechanical seal in tandem arrangement
between which an impeller for
circulating coolant is located.
sz (7)) Z) £z
Bearing (Grease lubricated) ball bearing
it UK Ok Y o M)
Structure Air filled watertight
-7 (with cooling jacket)
Motor -
KT AR
Starting method: D.O.L.
SES I EN AVI=FW e 7=« VAT L
Cooling system Internal cooling system
vxy Py b ERIRE
; FIA4EY b i R=Z2FL—}
ﬁgﬁf method Wet pit: Quick discharge
g connector (QDC)
Dry pit: Base plate
— v VUM,
wi bezs0
Casings, QDC Cast iron: JIS FC250
Ry TP FC250
Pump impeller Cast iron: JIS FC250
R SUS420]2
Shaft Stainless steel: JIS SUS420]2
E—FTL—2A FC250
Motor frame Cast iron: JIS FC250
" KT xry b SS400
ks . Cooling jacket Rolled steel: JIS SS400
Materials
PR =K/ ETIv IR
AH =AW= | Tl SiC/SiC
Mechanical seal Upper: Carbon/Ceramics
Lower: SiC/SiC
WHNEAEBR PR EL | SCS13
Impeller for Corrosion-resistant cast steel:
circulating coolant | JIS SCS13
ARTY=r | cacios
(B3R —
: Copper alloy casting: JIS
Side Plate CAC406
(Heat exchanger)
10 m Bk TaMuig Rk —7 L
10 m watertight rubber
insulated flexible cable
o BRI AR S ()
B g L e
A . Built-in winding temp.
ccessories

detectors for each phase

P 7 1 — MERIUR 2
Built-in float type leakage
detector
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Fig. 3 Flow direction inside the intermediate casing and
the motor frame
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Fig. 4 Structure of the flow passage of the heat exchanger
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Fig. 5 Structure for preventing air stagnation at the lower side
of the heat exchanger
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