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Liquid ring vacuum pumps are used throughout the
process industries. These pumps are a legitimate
alternative to steam ejectors in applications
requiring a rugged vacuum pumps that can tolerate
entrained liquids and solids. Because the pump  operates

in a liquid environment, it is ideal for wet processes
such as filtration, drying, condenser, exhausting,
distillation.

The ultimate suction pressure of a liquid ring pump
is usually limited by the vapor pressure of the liquid
sealant. For water-sealed pumps, the lowest practical
operaling pressure for a two- stage design will
probably fall between 25 and 30 Torr. Above these
pressures, a water-sealed liquid ring pump is an
excellent choice for most industrial applications.
The usc of low-vapor- pressure sealants or air
gjector, booster stages with liquid ring vacuum pumps
lowers the minimum pressure for practical operation
to a point that is competitive with three-stage steam
jets.
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Vacuum Pumping Systems
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Liquid Ring Vacuum Pumps
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Turbo Fans
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Oil Rotary Vacuum Pumps

Multi-stage Turbo Blowers

Axial Flow Fans
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The liquid ring vacuum pump is a nonpulsating
vacuum pump that removes gases by means of
rotating impeller blades entering and leaving a ring
of liquid, usually water.

The sealing liquid is thrown to the periphery of the
casing by the impeller where it forms a moving ring
of liquid around a center void. The impeller shaft is
mounted above the center line of the casing; thus the
blades, although rotating concentrically, are located
eccentrically with respect to the casing and the ring
of liquid.

The axial suction and discharge ports of the pump are
exposed to the void but are separated from each other
by impeller blades and the ring of liquid.
As the process fluid (gas or vapor)is drawn into the
pump through the suction port, it is within the space
formed by the impeller blades and the liquid ring.
During rotation, the blades enter deeper into the
liquid ring and the trapped space becomes progressively
smaller, compressing the gas and exhausting it as it
passes the discharge port. The entire pumping operation
is accomplished without vanes, valves, pistons or any
other metal-to-metal contact.

Application

Deaerating
Molding
Drying
Concentration
Distillation
Impregnation
Packaging
Conveying
Filtering
Chucking
Dehydration
Solvent Recovery
Sterilization

Priming
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1.It is a rugged vacuum pump that can tolerate vapor
-gas mixtures of entrained liquids and solids.

2.1t increases the pumping speed of condensing gas and
will not influence the pumping speed of air when
drawing in vapor-gas mixtures, because sealant
liquid itself equals to a direct contact condenser.

3.Heat produced during compressing is almost
received by sealant liquid. It makes the temperature
of output gas lower.

4.Instead of water, using proper material of liquid to
be the sealant can recycle drawn gas and prevent
from corrosion.

S.An air ejector equipped in entrance of pump can
lower the minimum pressure for practical operation.
When liquid ring vacuum pump serics connect
with a mechanical booster can lower the pressure
and increase pumping speed simultancously.

6.Purchasing cost and operation fee is the lowest
4mong many vacuum processes.

7.No pulsation, low vibration, low noise, easy
installation and maintenance.

One-stage type (with mechanical seal)
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# & 5E B Material Selection

The selection of a proper-size pump for a given
application is straight forward in principle but may
be not so obvious in practice. The major factors
that should be considered are:

1

.The operating pressure required. This determines

whether a single stage or a two- stage pump is
needed. Ordinarily, you will need a single stage
pump if operating pressure is higher than 150 Torr
,otherwise you should consider a two-stage pump.
If working pressure is lower than operating pressure
of pump, an air ejector or a mechanical booster series
connected in entrance will be a good choice.

2.The pump down time from the initial pressure to

the final desired pressure.

3.Volume of the system to be evacuated.
4.The gas load in terms of condensable and

permanent type gases that will evolve from the
process and are permitted to leak into the chamber.

5.The vacuum manifold and its effect on reducing

pumping speed as related to length, diameter and
orifice effect.

= B B & T EME LS N =] 5 %K M &8
Name Standard Special (A) Special (B)
KRIREADRE Casing FC200 SCS13 SCS14
£ @ Impeller SCS13 SCS13 SCS14
&8 @ Shaft SUS304 SUS304 SUS316
KA DBER Tank SS400 SUS304 SUS316
[ & Piping SS400 SUS304 SUS316
X B K © Base SS400 SS400 SS400
V%W@@%ﬁﬂ?&'ﬁ%] Mechanical Scal(Standard)
NVD(NV)-40,45
im ig BRI G)  Gland Packing(Special)
Shaft Seal IEREE(EER) Gland Pucking(Standard)
NVD(NV)-50,80,100,150
M EE (B PR G) Mechanical Seal (Special)




M EY I\ M AE R Performance of Two-stage

#% BU EXR | B BERZEE Pumping Speed m’/min BAODRE BHIRE

Model | RPM HP |25Torr [50Torr | 75 Torr | 100 Torr| 125 Torr | 150 Torr mm 1/min
NVD-40 1460 5 0.5 ] [.2 1.3 1.3 1.3 40 15
NVD-40 | 1750 S 0.8 1.6 1.8 2 2 2 40 15
NVD-45 1460 7.5 1.3 2.5 2.8 3 3 3 40 20
NVD-45 1750 10 1.6 3.2 3.6 3.8 3.8 3.8 40 25
NVD-50 | 1160 10 2.1 4.2 5.2 1.5 5.5 5.4 50 30
NVD-50 | 1460 15 2.4 5.4 6.4 6.7 6.8 6.7 50 40
NVD-50 | 1600 20 2.7 0 7.1 7.4 7.5 7.4 50 40
NVD-50 | 1750 25 3 6.7 7.8 8.2 8.3 8.2 50 50
NVD-80 | 980 25 3.5 7 8.5 9.1 9.3 9.3 80 50
NVD-80 | 1160 30 3.8 8.1 9.8 10.5 'l 10.5 80 55
NVD-80 | 1460 40 4.3 10 12 13 13.5 13 80 65
NVD-80 | 1750 50 5.8 13 15 16 16.5 16 80 75
NVD-100| 750 40 7.2 15 18 19 19 19 100 80
NVD-100| 880 50 8.5 18 21 22 23 22 100 90
NVD-100| 980 60 10 21 24 25 26 25 100 100
NVD-100| 1050 75 Il 22 25.5 26.5 27 26.5 100 120
NVD-100| 1160 100 13 25 28 29 29 28 100 140
NVD-100| 1250 100 14 27 30 31 31 30 100 140
NVD-150| 600 100 15 29 34 36 36 34 150 160
.I_N_\_/D-IS()_._690 125 16 33 39 41 41 39 150 180
NVD-150| 760 150 18 38 45 47 47 45 150 200
NVD-150| 820 175 22 41 50 52 52 52 150 220
NVD-150| 880 200 23 48 59 61 61 58 150 240
HBREBE :15C

WRBE 20°C

HILRIBEBREZER £ 5%
2 A I AN BRI I BB AURE 10%




ME R M aedh iR Performance Curve of Two-stage
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Sealing liquid temperature : 15°C
Gas temperature : 20°C
Note : 1. The tolerance of the performance data is £ 5%
2. In case of stainless steel 10% of capacity decrease must be considered.



E&ﬁ'ﬁﬁﬁﬁ Performance of One-stage
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B Pumping Speed m’min |[HAOE| SR E

Model | RPM | HP |110Torr | 160 Torr | 210 Torr | 260 Torr | 310 Torr | 360 Torr|  mm 1/min
NV-40S | 1460 3 0.6 0.8 | 1.1 1.2 1.2 40 12
NV-40S | 1750 5 1.2 1.6 1.9 2 2.1 2.1 40 15
NV-458 | 1460 7.5 1.6 2.2 2.6 2.8 2.9 3 50 20
NV-45S | 1750 10 2 2.8 3.3 3.5 3.6 3.7 50 25
NV-50S | 1160 10 3 4.4 5 5.4 5.5 5.5 80 30
NV-50S | 1460 15 3.7 5.5 6.3 6.8 6.9 6.9 80 40
NV-50S | 1750 20 4.5 6.7 7.7 8.2 8.3 8.3 80 50
NV-80S | 1160 25 5.6 8.3 9.5 10 10.2 10.3 100 55
NV-80S | 1460 30 7.1 10 12 12.5 13 13 100 65
NV-80S | 1750 40 8.5 12,5 | 14.5 15 15.5 15.5 100 75
NV-100S| 750 40 10 14.5 | 17.5 18 19 19 150 80
NV-100S| 880 50 11.5 17 21 22 23 23 150 90.
NV-100S| 980 60 12.5 19 23 24 25 25 150 100
NV-100S| 1160 75 15 23 27 28 30 30 150 120
NV-150S| 530 75 17 27 27 32 35 37 200 140
NV-150S| 640 100 19 30 37 42 45 45 200 160
NV-150S| 760 125 21 33 42 50 52 52 200 180
NV-150S| 880 150 24 38 50 57 60 60 200 220
HRRE :15C

WmEEE :20°C

B RIBERRBREERL5%
2. A5 S A BB BT I REXDBUE 10%
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2 %ﬁ Performance Curvgf"'d:-f One-stage
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Sealing liquid temperature : 15°C
Gas temperature : 20°C
Note : 1. The tolerance of the performance data is £ 5%
2. In case of stainless steel 10% of capacity decrease must be considered.
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The performance curves shown are base on sealing
water temperature at 15°C, whenever the sealing
water temperature is different from 15°C, the pump
speed of liquid ring vacuum pump should be change

by the following charts.
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Model Al | A2 | Bl | B2 | ( I F | G | HI HZ[H} n | ¢4d| S Suction Discharge Weight (kg)
NVD-40 30 | 760 | 20 | 300 | 290 | 130 | 364 | 471 | 407 035|350 4 | 12 | 3/8"|  JISSK40A JIS5K50A 190
NVD-45 -~ 50 ~ 80 ~ 100
< < <= <
/._E'——' E I——F | G
s
o T = i —
= I il
L £ 1 ! S |/
: \5; t;\, ; |
n—&d &J Al
El“-—sz gt A2 A2 4
Model Al | A2 | Bl | B2 | C I Elog [ H2afH3] o0 ged| S Suction Discharge Weight (kg)
NVD-45 30 1470 20 | 300 | 350 | 142 | 341 | 682 | 407 | 660 | 280 6 12| 3/4" JISSK40A JISSKS0A 270
NVD-50 {620 | 20 | 330 ] 200 | 204 | 433 | 930 | 509 | 780 [ 335 6 |05 | 0" JISSK50A JISSKROA 540
NVD-80 30 [ 785 | 30 | 420 | 575 | 250 | 553 [ 1143 615 |[1015] 440 | 6 | 19 |1.25"  JISS5KS0A JISTOK100A 900
NVD-100 | 30 6350 | 30 | 600 | 650 | 290 | 790 [1326] 770 {1250 540 | 8 | 24 | 15" JISTOKI00A JISTOK150A 1460
a—C——-i
ﬁ? E F p— G —|
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Model Al | A2 | BI | B2 | C 1 F G |HLIH2|H3| n | ¢4d]| S Suction Discharge Weight (kg)
NVD-150 30 | 770 30 | 820 | 900 | 370 [1075] 555 | 965 |1580| 650 N 24 | S5" JISTOKI50A JISTOK200A 2800
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Model Al | A2 | Bl | B2 | C ) F G |HI|H2|H3| n | p#d]| S Suction Discharge Weight (kg)
NV-408 30 | 670 20 300 | 290 | 130 | 274 | 471 | 407 | 635 | 350 4 12 3/8" JISSK40A JISSKS0A 180
NV-458 ~ 50S -~ 80S ~ 100S
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Mode! [A1|A2|BI |B2| Cc | E | F |G |HI|[H2|H3| n|ud| s Suction | Discharge | Weight (kg)
NV-458 30 | 830 20 300 | 350 | 257 | 484 | 313 | 615 | 660 | 280 4 12 3/4" JISS5K50A JIS5K50A 258
NV-50S 30 | 550 20 330 | 400 | 351 | 416 | 667 | 743 | 780 | 335 6 15 I JISSK80A JISS5K80A 480
NV-80S 30 [ 670 30 420 | 600 | 437 | 532 | 705 | 875 | 1015 440 6 19 |1.25" JISSKIQ0A JISIOKI100A 755
NV-100S | 30 [560 30 600 | 650 | 550 | 670 | 920 | 1060|1250 540 8 24 1.3 JISIOK150A JISI0K150A 1360
-1508
NV-150 <
—F F
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f
Lt 3
P S o[
= _L i 1 ; : [,
X1 R R
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Model | Al A2 |Bl|[B2|c | E | F | G |[HI LHz H3 | n .de[ S | Suction | Discharge | Weight (kg)
NV-150S | 30 [580 | 30 820 | 900 | 735 | 935 | 1375 |360:I580 650 8 24 25"1 JISTOKI150A ‘ JISTOK200A 2400
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Atmoster, a type of air ejectors, that make
atmosphere air to be the drive fluid, will
guide attracted system gas into liquid ring
vacuum pump through supersonic speed
air stream, and then move to atmosphere.
When Atmoster series connected with a two-stage
liquid ring vacuum pump,it is able to reach
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B M EH Technical Data

RANNEBATN
Pertinent Equations Of Gas Flow

1 RBE /NI Mass Flow

Q=PS

C

R=AP

2. ®E\/NT, Conductance
a BEHEEE Conductance in series

==+
c C,
D AWHE
C=C+

3 BEEARMRPVHESRERE
Pumping speed of vacuum system

1
ST S,

1

+ —
C

Q I mAEE
S I BIRERE

AP M=
(0} L iRxE

C (e ] : %%‘%B@’f\i‘g

Throughput

Pumping speed
S, | BEEUEHFRSREPUmMpIing speed of pump
Pressure difference
Total conductance

Conductance of different

pipe sizes

HHREEE

Pumpdown Time

3V

) < 1o l:)'><|<
s =

18] 2

M )Pregsure

760~100Torr
100~ 10Torr
10~1 Torr

1~y 1TOrr
0 1~0 01Torr

S BTime
R &Volume
. BRI JInitial pressure

R JIFinal pressure

MEZIERNECorrection ractor

&t A EANRERRISRE ™ )E760~0 01Torr
NOTE:The above equation is suiable for air
and pressure between 760~0.01Torr

BESRSRE BN Pumping Speed Units BZEEBSD Degrees Of Vacuum
[ 3 3| . | | =57 T
m3/h m3/min |/ min I/sec CFM | FEZT | PR | Tﬂum_: aEr | Baar
1 m3/n 1 167x10-2 16.67 278%10-2|589%10-2 Rough | Medium High High | Ulira-High
f ] Vacuum Vacuum | Vacuum Vacuum Vacuum
1 m¥/min | 60 | 1000 16.67 3531 BB | 760-100 | 100-1 | 110 110 10 0’
) P %103 I : 1 67x10-2|353x10-2 Pressure Rang\>= .
1 1/min 6x10 X X 53% THEmAE | ) . ‘ )
Mean tree Path | %10 5x10 | 5x10 2 5% 10"
1 1/sec 3.60 6x10 ¢ | 60 1 212 ama 200C | =5x10° | ~5x10F | <5 ~5x 10
| 1 CFM 170 |283x10-2| 2832 [472x10-'| | FBATH | [33a00 | 33aoe | 330000 e
dsent al 200C | ~33%10% | ~33x10'6 | ~33x10"" | ~33x10" -
X HDEENT Pressure Units
[ BAOSRREATN
Tor Pa bar mbar aim Pressure Conversion formula
1 Torr 1 13332%102 |13332x10-3f 1332 |13158x%10-3
; 5 ; - 1Pa=0.102 mmAq
1 Pa 75006x10-- 1x10 1x10- 98692x10- 1mbar=10.197 mmAq
1 bar 75006%102 | 1x10° [ Ix103  [9.8692x10-! ImmHg=13.6 mmAgq
Tmbar  [75006x10°"| 1x102 | ix10-3 1 |9.8692x10 4 1psi=703 mmAq
1Torr=133.3 Pa
U] 3
1 atm 760 10133x10 ._10133 10133x10 I 1Torr=1.333 mbar
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TR ER K Data Sheet

2] = Customer
_7& i Model
A P Service
E | = Quantity
EEEWR Purchasing No.
BIEEG Operating Conditions
MR B Gas Handled
A0 @73 Suction Pressure Torr
HO® Discharge Pressure | | ATM ]
_E R E Capacity m’/min(at suction conditions)
KRERE Gas Temperature C
| HRER Sealing Liquid | | Water []
HRERE Sealing Liquid Temp. ‘C
7 =] Material
4 % Casing L] FC200 ]
=3 ] Impeller [] SCS13 []
£ #  Shaft | SUS304 |
B e e Connecting Pipe 1 SS400 []
2 E3)| Shaft Seal [] |
=3 =) Base | SS400 []
D ORER Separator | SS400 []
S = Motor
i n Type % f#  Brand
HP P v ¢ Hz Class
M3 tH Accessories
[] Separator L]
- | Check Valve L]
| Atmoster ]
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ETEED

IxRAREERA®
B K & B #
TERBKXRBE®
E = =W A
CREANE I I
TREBREZTHE

Main Products

Fans & Blowers

Roots Blowers

Multi-Stage Roots Compressor
Vacuum Pumps

Vacuum Pumping Systems
Multi-Stage Roots Vacuum Pump

7

HONE]

=g R A —
REWREZIDAERRF
TA HONG MACHINERY CO. LTD.
ATTHR . BALER=8M24112X¢ =B —E21215%
B 50 | (02)2995-0033(8#R) BFE . (02)2995-3095
121, SEC. 1, KUANG FU RD. SAN CHUNG
CITY, TAIWAN, REPUBLIC OF CHINA
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