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Two stage type vacuum pump VMAF
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Single stage type vacuum pump with steam ejector VL
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Condenser vacuum pump {E7K23EZER>/ T

Introduction [FUHIC

At thermal and nuclear power plants, electricity is generated using steam. The steam that has passed through the turbine is
sent into a large “condenser” where it is recovered as water to be reused for power generation.

Condenser vacuum pump removes non-condensable gas from the condenser to maintain a vacuum, thus contributing to
the high power generation efficiency and the high cooling efficiency of the condenser.

The vacuum pump must be highly reliable because it operates constantly alongside the turbine as long as the plant is in
operation.
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Condenser Vacuum Pump {8/K88EZR>/JICDUT

Conventionally, a steam ejector using high-pressure steam is used to extract air from the condenser. Recently, however, a
liquid ring vacuum pump has become popular because of its operating convenience and a centralized control system that is
widely adopted in power plants.
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Features of The Liquid Ring Vacuum Pump &HIEZRTORER

The liquid ring vacuum pump, which can be started up without using steam, can immediately create a large-capacity
vacuum when supplied with electric power and water.

The pump’s simple structure, which is designed for continuous rotation, reduces vibrations and noise, and enables easy
maintenance.
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Application example of a condenser liquid ring vacuum pump (Thermal power plant)
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Extensive Supply Record ZEFEE

Chiefly intended for use in power plants (thermal, nuclear, etc.), Tsurumi condenser vacuum pumps are designed to meet
the requirements of American HEI* standards, making it quick and easy to find the most suitable model.

Moreover,the vacuum pump that best fits the individual condenser specifications of geothermal, waste and independent
electric power plants can also be selected.”.

* Heat Exchange Institute Inc.
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Supply Record of Condenser Vacuum:-Pump
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B Applications of Condenser Vacuum Pump {87K28EZ2R> THAZEH B Applications of Vacuum Pump for Power Plant Equipment FEFTAIEREAEZER> THASEH

Geothermal Power Plant ItHZEAFEES Water Box Priming {87K25K=EM-U7KA
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Vacuum Pump for Condenser Gas Extraction System Steam Ejector for Condenser Gas Extraction System e\v—55v5 N Water Box Priming Pump
250VL4280G, 280 kW x 275 min-! veduid Fing. ) 65VP411, 11 kW x 1450 min"t
184 m¥min x 33.6 kPa (abs) l SRR T 3.86 m¥/min x 22.3 kPa (abs)
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Condenser Vacuum Pump Condenser Vacuum Pump Flue Gas Desulfurization Vacuum Pump

40VDP45.5, 5.5 kW x 1800 min” (S.S) 80V-F615, 15 kW x 1150 min'? 250V690V, 90 KWx500 min” Circulation Pump L
2.42 me/min x 40 kPa (abs) 2.78 m/min x 64 mbar (abs) 140 m¥/min x -67 kPa (G) i Vaouum Tank  orbS @S ST

BZ5VY

Bag Filter for Fly Ash Handling [RIEER{E/I\J T IL5H

Biomass Power Plant /\{ AV AFKE

Liguid Ring
i Vacuum Pump I_>
joagfiler mEmAUY
Fly Ash VP
and Air
R+ZER ¢
—> 2 7 7
/% é Separater Tank
Z wN\L—=550
Rotary Valve
O—%U\ILF 69
v

Ash
. ,Dz ks 4
Condenser Vacuum Pump Condenser Vacuum Pump Bag Filter for Fly Ash Handling Vacuum Pump
65VMAF422, 22 kW x 1750 min™! 50VMAF411, 11 kW x 1450 min™ 65V611, 11 kWx1150 min™
8 m®/min x 11.77 kPa (abs) 3.7 m¥min x 20.21 kPa (abs) 5.5 m¥min x -500 mmHg (G)



B Dimensions and Equipment Configuration HEasi8p &S Az~ %

Condenser Vacuum Pump (Two Stage Type Vacuum Pump)

BKEEZERY T (CERIEZERY )

B Model Identification EYT\ZHHA

The following model information is for example
purposes only.

150 VMAF 10 55

Inlet bore (mm) j_

Example: 150 mm

Model name
Number of motor poles
Example: 10 P

Motor capacity (kW)
Example: 55 kW

Equipment configuration #&a31BRK Dimension-Weight i%-BE
No. Equipments Name Qty Package Model L w H Dry Mass Ope.Mass
Liquid Ring Vacuum Pump Cu)h— 2 S BB (K BEEE (k
Ot Iy 1 I\ —IEI (mm) (mm) (mm) wEE (kg) EtgrE=E (kg)
® %‘%‘l’% 1 65VMAF 2500 1100 1500 820 900
Separator Tank 125VMAF 3300 1700 2250 2100 2300
O L \L—s5s 1
Seal Liguid Cooler 150VMAF 4700 1900 2650 4400 5000
@ | stwainzs ! 200VMAF 5800 2200 2350 8000 8900
® Seal Liquid Pump 1
HRIBRINYT 250VMAF 6800 2300 2550 10700 12000

Please request detailed drawings separately if using for design purposes.

M sStandard Configuration #RAENERY BWEAELTTEADBAE. SEWARETER AL,

H Sectional Drawing

S V
Inlet x Outlet Package Model Pump Model Motor Output Poles Speed ISR
MRSA x B (mm) ISy — B R 7B 73 (kW) B(P) | EEHERE(minT) 7) (LGB B Q) Q2) B 104
50Hz B65VMAF415 15 4 1450
65 X 65 B5EVMA 180
B0Hz B65VMAF422 22 4 1750 S =
50Hz B5VMAF422 22 4 1450
65 X 65 B5EVMA 100 ——— |
60Hz 65VMAF430 30 4 1750 - , i ot
50Hz 125VMAFB30 125EVMA280 6 980 - '|“3 T o T |P B I T I 0 =
125 X 125 30 < u y Sy Itntroduct\on of VIMAF
e vacuum pum
60Hz 125VMAF830 125EVMA365 8 890 i %ﬁ% vacuum pump
H H the movie.
50Hz 150VMAF845 8 740 H H 7
150 150 150EVMA465 45 é’;;i;ﬁé?%
60Hz 150VMAF 1045 10 710 I ge P
50Hz 150VMAF855 8 740 JEESN
150 X 150 150EVMA485 55
B0Hz 150VMAF 1055 10 710
No. Discription Material Qty No. Discription Material Qty
50Hz 200VMAF 1290 12 495
200 x 200 200EVMA590 920 @ | Casing FC200 : @ | Port Plate FC250 :
60Hz 200VMAF1490 14 510 A48 CL30 A48 CL35
50Hz 200VMAF10110 10 @ | Casing /F\%%)Lso* 1 Port Plate ;F\%%)Lss* 1
200 X 200 200EVMA590 110 590 FCo00 o250
12 ;
60Hz 200VMAF12110 @® | Side Cover A48 CL30* 1 @ | Port Plate A48 CL35* 1
12 495
250 X 250 S0r 2OOVMAFTZ1S2 250EVMAG80 132 @ | Side Cover E\%OCOLQ,O* 1 @ | Port Plate ii’?é’m* 1
60Hz 250VMAF14132 14 510
® | Impeller scs13 1 SUS420)2
50Hz 250VMAF12160 12 495 A351 CF8 @ | Shaft A276 42000 :
250 X 250 250EVMAB95 160 SCS13 S45C
60Hz 250VMAF 14160 14 510 ® | Impeller et o 1 AISI 1045
* Equivalent to ASTM



B Dimensions and Equipment Configuration 238 ENAZT X

Condenser Vacuum Pump (Single Stage Type Vacuum Pump with Gas Ejector)

BKBEZRYT (HRAIEIYH—EBRHEZERVT)

B Model Identification EYT\ZHHA

The following model information is for example
purposes only.

VFFz

150 VFF 10 45

Inlet bore (mm) j

Example: 150 mm

Model name

Number of motor poles

Example: 10 P
Motor capacity (kW)
Example: 45 kW

Equipment configuration FEESHERY Dimension-Weight i%&-BH&2

No. — R-EqL\jpmentsPName Qty Pack;_ge Mo}ji%l ( L : ( w : : H : ﬁkzgé Ma?i ; Egﬁp%Ma(sks ;
L Iqui Ing nacuum ump /(’.y _:Jgé mm mm mm R = SEHCET S
O | spritEzeRy 7 1 S e
Motor
4
@ | mEp ] 150VFF 2900 2400 1900 4000 300
Separator Tank
® | L5y ] 175VFF 3150 2400 2100 4700 5000
Seal Liguid Cooler
@ | srmainse ] 200VFF 3400 2800 2250 7100 7600
Seal Liquid Pump
® | mmmEit 7 1 250VFF 4300 3000 2600 10000 10800
® Gas Ejector 1 Please request detailed drawings separately if using for design purposes.
HATEIY HEALELCTRADSAR. BRMARETEREE W,
. . . S 1k W,
B Standard Configuration 1=#4E{BRY M Sectional Drawing 13:EHAEIE
Inlet x Outlet Package Model Pump Model Motor Output Poles Speed 7 D) @ 0 3
TRA x Pt (mm) I\ —IEIR, I TEIT H73 (kW) 1w (P) ElEREE (min')
50Hz 150VFF845 8 740
150 X 150 150EVF 45
60Hz 150VFF1045 10 710 .
50Hz 175VFF855 8 740 G— ’ E : No. Discription Material Q'ty
175 X 175 175EVF 55 : Casin FC200 1
60Hz 175VFF1055 10 710 \\ /l ©) 9 A48 CL30*
/ ) FC200
50Hz 200VFF1075A 10 I, 7| @ | Side Cover * 1
200 X 200 200EVF-201 75 585 A48 CL30
B0Hz 200VFF1275A 12 ) FC200
® | Side Cover A48 CL30™ 1
50Hz 200VFF1075B 10 L — -
200 X 200 200EVF-202 75 585 @ | Impeller FCD500 1
60Hz 200VFF1275B 12 -t T &2 —————- -
50Hz 200VFF1090A 10 ® | Port Plate A48 CL35™* 1
200 X 200 200EVF-200 90 585 FC250
60Hz 200VFF1290A 12 0 ( @ el A48 CL35* L
50Hz 250VFF12132 12 495 : @ | shatt SUS420J2 1
250 X 250 250EVF 132 [ o] ] A276 S42000%
B0Hz 250VFF14132 14 505 i = !
; * Equivalent to ASTM




Gas extraction system is used for vacuum retention of a condenser, extracting the non-condensable gas in a geothermal steam used for the power generation. The
operating pressure of the gas extraction system is low (high vacuum) and big capacity, so basically combined system is adopted, steam ejector for the first stage,
and liquid ring vacuum pump for the latter part.

We Tsurumi design the most suitable load balance between a steam ejector and liquid ring vacuum pump, and contribute to success in the upgrading of generating
efficiency.

AZHHEE(F, FEE(CEDNMHRT P OIEEREE N R ZEKE RO L. BKEOEEHIFOEN TERALE T MEREDEGENFE(FER). Fle. KT
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Condenser Vacuum Pump {87K38EZERV T

[ Energy saving ] Suggestion of The Hybrid System Liquid Ring Vacuum Pump for Geothermal Power

EFEED T KEE SR REXEZERY TOTEN

B Model Identification ggﬁgﬁﬂﬂ SLLBD RIRICER T EI Y BBRICRHNEER Y TesabEIARELTVE T, Company Name Date
BH TR EITEIYERFRNEERNY T2RmBAHE/\S YA THRE U REWERE LICHESLET . il 4t & fE B B
The following model information is for example
purposes only. Our former bigger size liquid ring vacuum pumps are developed targeting low vacuum area, hence the efficiency in a high vacuum area is sacrificed, but this time, we Comgﬁaﬂr}éaﬁdﬁdress Te%pgone
V Lg! 250 VL 4 280 G improved the performance and efficiency in a high vacuum area to correspond the low pressure ratio of steam ejector.
T T T HHHCBIBABRORHRERMR T3 (EREREH COREES — v NBIRLICb D Tohb  BHEH ORI L EOTVFLI, O FIT LY Your depanment FAX
Inlet bore (mm) & DIRER LIS T Blcth. BEZEE COMRE- MFELEZITVE LI,
Example: 250 mm Y%";Sage E-Mail
Model name B Steam Ejector BJILEI% ] _n
uantity : SElT L N L PANTWAN
El:;nn?slret:)f4m§tor poles Drive tvoe Motive Steam @ | ® @ to \gg‘l:lum Pump Spraying the motive steam through the folding-fan shaped nozzle, and = Opeation EEE Stand-by FHREH Total SEFEH
G G pr et ERENRA ! BRRYTIAN this motive steam flows into the ejector bringing the extracted gas from .
Motor capacity (kW) —— ‘E"f*;?irﬁ rive type 1 ! i i ___1 the condenser, and boost the pressure in the ejector, then discharge to Sea[hgwd supply A. Once through 1/SZE B. Totally recirculation fEEST
Example: 280kW =adr S ey - | the latter part. In case you make the compression ratio of ejector HREHELT
G: FYEE i & £ suction and discharge smaller, necessary motive steam consumption .
I lI:’—[ f L would decrease. Motive steam is the geothermal steam used for power LJ-%agQ" A. Indoor B B. Outdoor B4
- Introduction [3: UU)I: (M Suction Chamber THAF+>//\ generation, and cutting b_ack on_consumption, using the (edundant BRIEIPT
@ Diffuser F17—4 steam for power generation, so it connects to the upgrading of Holdirg ey
) ) ) ) o : o ( ) - ot
While there is a great interest in development of the renewable energy, geothermal power generation is one of the energy from Condenser fKa2LY @Nozzle /Z)L generating efficiency. R—LTA VRS Extracted air fiiHFZARZES kgh | Extracted steam BERZEST kg/
hoped to become common. As geothermal power is generated by driving a turbine using natural steam gushed out from . ) ) 3 3
deg under the earth unnecessgar to burn ?OSS” fue?s that. it is c%nside?ed as a clean egner cause Wr?ich only emit ERBNRSERILIZD ./ IV EDIESE B COBRBRINEKSEHSDIMHEARERELTRAL, T IR TREDEAF T LAS BRBRICHELET . TEI5D ugy;g;}g;esf_s)ﬁ@'dgsg) kPa (abs)
-€p o, essary 1o L ; gy, cau y , IBAETHH DRI < TS, D EFBEESBEHILET  FHES S RBCOEMAT IMAER CoHD SHBBEIIZ T E CRESERBHMTENE WEEIJUR—IVT A
minimum carbon dioxide, which is believed to be a causative factor of global warming. Our liquid ring vacuum pumps active RENEEHLLED. eaafine Gy
in these geothermal power plants as a gas extraction equipment for a long time. ESES Extracted air HiXFIRZES kgh
In recent years, the demand for large size power plants has been increased especially around Southeast Asia area, so we B Sectional Drawing for Liquid Ring Vacuum Pump BEREZER Y & &EREE Suction press. (Hogging)
are strongly requested for improvement in efficiency of equipment in order to increase the power generation efficiency. BAEA GhEDS) kPa (abs)
To meet such market’s needs, we Tsurumi improved the former models by adding our new design technique. ) No. Discription Material Qty ) ; o ) :
N SUS316L Total extraction volumg(Hogglng) m Required time (I—!\gggl_ng) min
i e . X . . _ I @ | Casing A276 S31603% 1 BEBEGh+>9) BExBsRE (k> 2) from atmospheric pressure to kPa (abs)
BEAREIRILF—OREREICREADDEFTDIH. ENHHFINTVDIRILF—D—DICHIBAREENHDOFT T EARE IR D SIEH | SCS16 Operating temp Normal operating press
JIRARIEANTY—EVZBUKET 31, (LRSS DIBED <  HIRRER EDREDU E D THHCOHHHENED TIHE f / | i ® | Side Cover A51 CFam* ! = © HES) kPa (abe)
W=V TRIVF—T . COMMREAT CLUHOREREEN 13, <D SHRMHEBEL TERLTLFT RN ® | side Cover At Craw* || Design ernp. c Design press. ®a ()
. - _ o N . - B : 5 Eap SRETE
B R YT ERDC AR RERTOBENMEX THD  BEEOABLFE 5 A, RENEE L F 20, MBRODEUEERIRY PR = —— ] — sUsa16L : - .
_ = =] L (@ obeler A276 S31603* Seal liguid cooler #&SH1EE
S5NTVET, ‘ SCS16 Type
M7 - — 08— N b 1 [==] 1 o » - == o 4= Port Plat 1 . — . (=
WHIETDOLSBHIH-—CERURREEIRT 31t . BEORRREMER— R ICH SR HEMZ L TR ETVE L, - e ® | Port Plate A351 CFaM* ! Ll A. Plate TL—ht B. Shell & tube ZE
%E o ® | Port Plate ig5811 ngM* 1 Cooling water source Cooling £vgajt(er ﬁsig;j pressrﬁemp. MPa(G) oc
picrilb) REKERETES ] RE
. . = : Sy A SuUS420J2
M Outline flow of the Geothermal Power (Hybrid system) HIEAFREOEIRZ7O—(\1 JVyRETAR) " @ | Shaft A276 S42000% | | Cooling water temp. . Applicable standard
_ . ) AEACRE ¢ EFRAE
@  Turbine RRa—Ev Condenser Vacuum Pump | \ * Equivalent to ASTM
_ N e ‘ Condenser 187K28
® Generator HE HAMHRE ‘ . . 3 &
©  Condenser @;ﬁg - L B Standard Configuration 1=4E{BRY B Performance Range EEEIE ol ECr EauEs e o
© o > =]
______________________________ 8 550 TR AHIKEE
" @ Steam Ejector RETHH4 . g Pump Mgdel Eore _'o?%)eed : Motor Output Apprgﬁ; \SgﬂteWater o Operating temp. o Normal %%r%%%)ress. kPa (abs)
[ ] [0} ~ ) n- = . 3! =
L ®  Intercooler (vs—r-5 £ AR DEmm)| BRgEmin) | HICW) | gesiigemn| o - .
u o] = Lm— Arfl
" ® Liquid Ring Vacuum Pump SR EZH> T g 380 250 320 € 450 ~ Soa o rame
" o ~X (o) / !
_ ~ ' .
: @  Separator Tank wIN\L—2Z2Y . g - 200EVL4137 200x2 415 280 360 \_E/ 400 Seal liguid temp. ] Seal liguid press.
"""""""""""""""" - D = &) C HBES MPa(G)
Cooling Tower AHIE JT 460 350 490 B 350
® Hot Well Pump SBAKRYT ﬁ ‘ #* 345 280 360 9 / Su%)lier OtTStor A. Tsurumi §8RSYERR B. Customer EIZEY
@ Cooling Water Pump AHIKKRY T 250EVL5137 | 250x2 375 350 450 300
Production well =D Injection well = Protection of motor Applicable standard
415 420 590 250 EERRERG ERRE
>
310 370 480 'g 200 %}ri}l;eﬁgg\{%r AC 3¢ \%Itajgfe v Frj%t]:%egr&cy Hz
a BIR B3P
250EVLB137 250x2 340 420 540 I .
= 150 Inst_ru\n;ent power AC 19 Voltage v Freq‘uency Hz
375 500 700 < / STEAER DC B K &)
285 450 580 100 / Pl AC1¢ iR v g Hz
—5 FHEIR = £ £
. r-_ 300EVL7137 300x2 310 500 650 50
10.0 20.0 30.0 40.0 50.0 60.0 70.0 80.0 90.0 100.0 Spare parts
345 600 840 FlHm
—_ 245 510 650 Inlet pressure  IRIAFES] (kPa abs) Remarks
Steam ejector Liquid ring vacuum pump 400EVL8137 | 400x2 265 600 770 Ll
P23 I cA s - BRHREZERVT
N - - 295 750 1050 TSURUMI MANUFACTURING CO., LTD.
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