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The DML Model Submersible Pump for Manhole Pump Units in Japan
by Eiko TOMINAGA, Takeo OHKOUCHI, & Yoshiaki MIYAZAKI

The DML model submersible pump, whose performance has been proven overseas and which features highly efficient passage of
foreign substances, is being installed in manhole pump units in Japan. This pump enables a saving in running costs of manhole pump
units, namely in terms of power consumption and maintenance. The following introduces experimental and on-site tests conducted
prior to commissioning.
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Table 1 Subject and examination content
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Table 3 Pump specifications

HAHE Mt NE [14% (mm)
Subject Contents Size ¢ 65 ¢80 ¢ 100
R TR B > 7 D3R i
+/7°)de0)r'ﬁ]J: DML KR Y 7O HHIPH (kW) 075~37| 15~11 | 37~11
Pump efficiency Adoption of Model DML Output
Ly PERTER TEVEN T L MRS FLEE A (mm)
Foreign substance passage | Same as for conventional pump Impeller passage 65 76
RS L DHR, 7 4 =)V FkBz & D il % T IR 7= 1HCAB(V v 7 ay 7)
Saving in electricity fee Confirmation through the field test Structure | Impeller Single channel non-clog type
PR Y AT 4 & o H M WL AN O R EA T R THHT L2 ML A=AV | Ty AT TIWAH =N —
Compatibility Compatibility with existing system Mechanical seal | Double mechanical seal
il Fmr 15 kW BLE 451 7 >~ ¥ a7 £l
£2 BALLZRY TV =X Bearing power | 1.5 kW and above : Double-row
Table 2 New model DML2 pump series side angular contact ball bearing
0.75 kW LT g1 B L <2
FI# (mm) (kW) Up to 0.75 kW
Size Output Deep groove ball bearing
¢ 65 0.75~3.7 il AR | A GEE
$ 80 15~11 E E Blfaringd opé)osite Deep groove ball bearing
100 3711 +£ the roa S} e
s =y FC200
Material | Casing
DEHZMEL, FET2UENH-72 (R KT TR SCS13
- Impeller
PIHER2, 31omT o ANZHNY = | FeH BB SiC/SIC
AaE, FICRKROWNEIZOWTHET 5, Mechanical seal gniggﬁll%;;gﬂejfais : S1h7con/ ;arb};ie
PEN . G A BT S A A Vo B
(1) F:PIEREBREEE 1T X 2 S0 i 3l s Motor side faces : Ceramic/Carbon
= . = WAV N
—~RA AT, R Pty NBR
(2) BB~ >R — VR Y TR TOE = ¥ Wbk BB AR | #—E VIISO VG632
Lubricating oil | Turbine oil
Sk &R Y T ORI T v T K B EAEH
A, WK 4H8

O HIRRD R % il 72

R VR — VR Y THERRE, RIE, FRMHRE S D
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R TORYMEIZ L ZAREGE, R TR ZET S
B, FORKET VRV EY THNOKNE R EES
BN E L AH7-20mRDBBITRITNEL S VIVETH 5,
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Table 4 Impeller passage

Type and poles

Dry type with 4 poles

R, M, EE

Frequency, phase, voltage

=50 Hz : 200 V/
=H160 Hz : 200/220 V
3Phase

UGEIIDTEM HEA(L kWODARAT—FN5)
Starting method Direct on line star-delta
(GRS 15 kW BL L FAE/0.75 kW : Effl
Insulation class Above 15 kW: Class F/0.75 kW: Class E
L 5| sokmms #
"5
S Water detector Included
N PR B i 15 kWL ki r—=n7asr%5/

0.75kW :A—rA vk
Thermal/Auto cut

Protective device

s PAZ
Material | Frame FC200
F il
Shaft SUS403
=7V 15 kWL -t 2PNCT/0.75 kW : VCT
Cable Above 15 kW:2 PNCT/0.75 kW: VCT

MNZF JH R

Contents Impeller passage
HA T KEFERIES N
Japanese sewerage guidance 35 mm A F:
G 8ORNT v 7 A
¢ 80 vortex pump 80 mm
¢ 65/ v i (DML2E) 65
¢ 65 model DML2 mm
¢ 80, 100 / > 7 1 7 (DML2 1) 76
¢ 80, 100 model DML2 mm

3-1 BEANFEICONT
TOKERSTIE, HARHAKER Y T ORISR~
THEO N EEE L, [EEKA35 mm Bl MRS 22
L TRREBNRILE Y SREOT0%L EET 5] B
DHEHN D %o DMLEKH A 7 TlX 65 mm T65
1880 mm & Y100 mm 2B W TIiE76 mm (34
WRENER SN TS (R,

mm,

VF) OB

INT IR No. 214 (2007-1)



< VAR IVR Y THEEEANO DML EK R > 70#E A

07-02 03/214
THE3 st i

Photo 3 Test apparatus for foreign substance passage
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Photo 4 Non-Clog type single channel Pump model DML2
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Photo 5 Items used for foreign substance passage test (1)
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Photo 6 Items used for foreign substance passage test (2)
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Table 5 Foreign substance passage test results

FPe A EH10 6]
Trial run 10 times
2y DML it [a] ¢ B o~p
Foreign substance Number of passages Size
¢ 75Ek
Balls 10 ¢75
LEDGN)
Towels (small) 8 340 mm > 800 mm
sAN (K) 10 340 mm X 1050 mm
Towels (large)
Aoy 6 220 mm % 920 mm
Stockings
=]
A i 10 90 mm X 200 mm
Sanitary products
BT 10 380 mm X 340 mm
Paper diapers
v=— it (r7a—-7) 10 Im
Rope
T xY 9 LY A X
T-shirts L-size
LRtz

KPR Sk 4almPEA LAl & bl b 2 & R L 72,
¥y PRV (500 ml) Z1MEEEAL, @#d 5 & 2MRLL,

INF R No. 214 (2007-1)



< VA= VR Y THEEANO DML EK A Y T DA

4. EZZHRICONVT

FWRADL HREH O R — VR Y TR TRV
T v 7 AWK R Y 7 DMLEKH R Y 7125k L,
KIEMoE= 7 RBRE I L, ik & iR L7z
(1, %6).

4-1 FEEEEH

B & REARELEIRTE /NI

L~ VR — VRS T

Ry 7B KX RVFy 2 2K GEERES mm)

£ k0 80 mmx*0.64 m*>/minx 22 kWx2%&

A=V 35 (263 m)

Eofin 7 X HASSHGERR, A 2GR

4-2 FEEZDFFE

AREE 20024 H BB L Tnwb < A=Ky
TR T, HOCHERFEEESERC X B eI R B AT D
ntwb (EETJ, 8)0

20044E3 A5, L DOREL Y 3 v ¥ ¥ THiixd
T KE AN % %ﬁéh 2l ﬁ#%+/7®ﬂﬁ
MRS ND L9157z, MEFRFFHERICX
MR OFER:, \EAMEROIEHIZ, Wor/zxh, E%
&M R Yy TOBEICIVRELLZDIDTH-
720 2O X HIRMIHINT 5 728 20054 8 H 121, it
AEOTIILEATxHBELTNS (FEY),

4-3 E-4#HBROER

DML BUKRHAR Y 72 LT, Y omsEtk s K>
TRyE ) RS X B A = OB RO TR
5T EIZL7

4-4 EZSEH

20054F 11 H 15 H~20074E1 1 (fkferh)

4-5 EEHKTDEER

RO, R T OMARERO A M THE L 72,
TS WBTRIE, LEATEAL CREBEERIT- 72720
R THERORENIGE L Cilighim ﬁ%_,ﬁﬁra
I —THDOIES Y A5 A, JES—%v MEBIL, 24

R AR & B A — VIS X0 B2 BIARE (i
B35l 7T, HAE, WITHEREINES ICRES D
v HICL, EERE, WEEEEZs vvT—%
(2 &0 SR 2 fUE L 2o

4-6 TZH#ER

(1) EY@E Pz onT

EZ Y BLAH, R TBAMSLVRIZIE A2~
3IEFEE L Twizdy, B 7 Bk, M11EHAK T2
m (1H3HE6H9H) (T, 200647 H LLKE# £

T RV

Manhole's cover
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Fig. 1 Side view of manhole pump unit
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Table 6 Comparison in pump performance

R THHBE 14 LR

Specifications Old spec. New spec.

RIS RVF v 7 2 VAZ AT

Type Vortex type Non-clog type

v InF v v AR)
(Single channel)

24

Model DMV2 DML2

e

s 80 mm 76 mm

Impeller passage

F‘é 80 mm 80 mm

Size

B

Motor 2.2 kW 22 kW
%!

ﬁ:ﬁ‘.“f . . 0.64 m*/min % 6.3 m

Specifications point

S , ,

Peak efficient 8% 58%

BRI O L

Capacity of peak 0.7 m*/min 0.9 m*®/min

efficient

1 FHEFATG KR & G, RERE» SR
Calculated data
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Photo 7 Overview of field test site
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Photo 8 Control board at field test site
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Startup facility connection Duration of monitoring

Installation of case

FEAB 168 470 0I5 A B

Average number of occurrences a month
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Fig. 2 Motor overload time
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Photo 9 Foreign substances and oil in case
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