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MECHANICAL BOOSTER PUMPS
VACUUM PUMPING SYSTEMS
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Ever since establishment in 1946, TAHONG started with
manufacture of water pumps, air compressors, and the pre-
sent industrial blowers, Roots blowers, and vacuum pumps.
The superb quality and durability in our products have won
unanimous praise from industry field. TAHONG’s products
cover many overseas markets such as Latin America and
South-east Asia. In fact, “TAHONG Brand’’ has become
a trademark signifying the confidence in the product quali-
ty on the part of fluid machinery industry.

[n consideration of a key role performed by vacuum
techniques in the fields of petrol industry, electronic,
photolight, new materials, biological technology, and space
industry, TAHONG spared no effort in the development and
production of vacuum pumps of different sizes and perfor-
mances to meet with a variety of requirements in addition
to development of mechanical booster vacuum pump - the
first type of such outstanding product till this day in the
Republic of China - that combines with conventional vacuum
pump to form an integrated system. This system contributes
a great deal to upgrading of product quality, reduced pro-
duction cost, saving of energy. From now on, TAHONG
will continuously adhere to the established policy to develop
hi-tech quality products plus excellent customer service so
as to reciprocate the support and patronage of our
customers. We commit ourselves to the mission of
“PIONEER OF INDUSTRIAL TECHNOLOGY,
AUTHORITY OF FLUID MACHINERY”. We are confi-
dent that we will see a brighter tomorrow.
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Vacuum Pumping Systems
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What are the Vacuum Pumping Systems?

Vacuum pumps, oil rolary or liquid ring vacuum pumps, can pump the
gas out to atmosphere, bult efficiency decreases in medium-high vacuum,
i.e., their pumping speed decreases rapidly. A mechanical booster with
adequate gradation of the forepump is capable of achieving high pumping
speed at this medium-high vacuum range. The whole pumping system with
suitable vacuum switch, relief valve, pneumatic vacuum valve and other
necessary control devices makes control and operation procedure automatic
and simplified.

Features of Vacuum Pumping Systems

® High degree of vaccum and high quality:
it meets with the requirements for both voluminous pumping speed of
air and high degree of vacuum for operation so as to boost productivity
and stabilize product quality.
Shortened operating time:
While the system maintains high degree of vacuum status, it still is capable
of accelerated pumping speed so as to shorten the time for displace-
ment ol air that contributes greatly to productivity of facilities
Saving of energy:
Total HP of a combined vacuum pumping system is about 40 or 50%
of the conventional pumping system, so that it assures saving of energy
permanently
Low cost for procurement:
The procurement cost of combined vacuum pumping system is about
50-60% of several paralleled conventional vacuum pumps of identical
performance
o Compact dimensions and simplified operation:
TAHONG's vacuum pumping systems are characterized by rigid struc-
ture, elegant appearance, compact size, plus easy maintenance
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Standard ‘“MBK’’ Vacuum Pumping Systems

M B KAZ$E = ZoHESR R #FEFRAE  Specifications Of Standard MBK Series

MBK | Ultimate Pressure 1x10-3~5%10- Torr
Working Pressure Range  5x10-3~20 Torr

sl = BRERRE B B D 8 B 4 B B pa)
Model Displacement m3/h Ultimate Press. Torr Combination of Pumps Power Required HP

MBK |-50 250 1x10-3 MB50 +KV1500 2+3

MBK |-65 380 1x10-3 MB65 +KV1500 2+3

MBK 1-80 500 1x10-3 MB80 +KV1500 3+3

MBK 1-100 1000 5x10-4 MB100+KV3000 5+5

MBK 1-125 1500 5%10-4 MB125+KV3000 7'/2+5
MBK [-150 2500 5x10-4 MB 150 +KV4500 10+10
MBK 1-200 3500 5%10-4 MB200 +KV7500 15+15
MBK |-250 4500 5x10-4 MB250+KV7500 20+15

MBK Il Ultimate Pressure 1%10-4~8x10-5 Torr
Working Pressure Range  5x10-4~5 Torr
R = BRERREE ®m R KB D B 2 M " B 73
Model Displacement m3/h Ullimate Press. Torr Combination of Pumps Power Required HP

MBK [I-80 500 4x10-4 MB80 +MB50 +KV1500 3+2+3
MBK 11-100 1000 1x10-° MB100+MB65 +KV1500 5+2+3
MBK 11-125 1500 1x10-° MB125+MB80 +KV1500 7V/2+3+3
MBK 1I-150 2500 I 1x10-4 MB150+MB80 +KV1500 10+3+3
MBK 11-200 3500 8x10 7 MB200 +MB100 + KV3000 15+5+5
MBK 1[-250 4500 8x 10" M8250+MBIOO+KV3000__ 20+5+5
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MBN Series has Wide Working Range

The oil rolary vacuum pump is used as forepump of MBK system Their
ultimate pressure is in the 10 4 lorr range. which can handle a little quanti-
ty of vapor or vapor-gas mixtures evolved in a vacuum process il lhe gas
ballast is fitted on oil rotary vacuum pump

BESRSEE /SR Pumping Speed Curves
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Standard “MBN’’ Vacuum Pumping Systems
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MBNIZXE S ZEHF R AMIRFS  Specifications Of Standard MBN Series
MBN |

Ultimale Pressure 2~05 Torr
Working Pressure Range  5~50 Torr
i ERERREE B8RO HE s R B N
Model Displacement m¥h Ultimate Press. Torr Combination of Pumps Power Required HP
MBN I-50 250 2 MB50+NVD45 2 +10
MBN 1-65 380 2 MB65 + NVD45 2+10
MBN [-80 500 2 MB80 +NVD45 3+10
MBN 1-100 1000 0.6 MB100+NVDS50 7u2+ 25
MBN 1-125 1500 0.6 MB125+NVD50 10 + 25
MBN [-150 2500 0.5 MB150+NVD80 15 + 50
MBN 1-200 3500 0.5 MB200+NVD100 20+ 75
MBN Il Ultimate Pressure 01~004 Torr
Working Pressure Range 0.4 ~10 Torr
i ERFERRE & RE D R il B 7
Model Displacement m’/h Ultimate Press. Torr Combination of Pumps Power Required HP
MBN [1-50 250 0.1 MB50+ATM40+NVD45 2+10
MBN 11-65 380 0.1 MB65+ATM40 + NVD45 2+ 10
- MBN 11-80 | _500 0.08 MB80 + ATM40 + NVD45 3+10
MBN 11-100 1000 0.04 MB100+ATMS50+NVD50 5+0+25
MBN 11-125 1500 0.04 MB125+ATM50+NVD50 71240+ 25
MBN 11-150 2500 0.04 MB150+ATM80+ NVD80 10+0+25
MBN 11-200 3500 0.04 MB200+ATMI100+NVD100 20+0+75




MBN I Ultimate Pressure 1x10-2~7.5%x10-3 Torr
Working Pressure Range  0.08 ~5 Torr

B R EREREE ERREBD HEmo B 7

Model Displacement m'/h Ultimate Press. Torr Combination of Pumps Power Required HP
MBN 111-65 380 1x107? MB65 + MB65 + ATM40 + NVD45 2+2+0+10
MBN [11-80 500 1x102 MBBO + MB50 + ATM40 + NVD45 3+2+0+10
MBN 111-100 1000 7.5x10°3 MB100+MB65+ATM40+NVD45 5+2+0+10
MBN Il1-125 1500 7.5x1073 MB125+MB80+ATM50+NVD50 71/2+3+0+25
MBN 111-150 2500 7.5x10°3 MB150+MB100+ ATM50+NVD50 10+5+0+25
MBN [11-200 3500 7.5x103 MB200+MB100+ATMB0+NVD80 154+5+0+40
MBN 111-250 4500 7.5x103 MB250 +MB100 + ATM80 + NVDB0O 20+5+0+40

1. RPN NEEEE "NVD” » HITRMB20CHIZK o
2. RERIEBEDP - WIHREESEABIRMSHERE - L
HEKZERIG » B LSRBIRAMRDPEREEBNISE
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2B Layout

1. The temperature of service liquid used in *“NVD" pumps is 20°C water

2

To pump large quanlity of vapor or vapor—gas mixtures evolved in a
vacuum process, using condensers are the most economical method.

MBN Series is Particularly Suitable for Pum-
ping Large Quantity of Vapor or Vapor-Gas
Mixtures

The liquid ring vacuum pump is used as forepump, of MBN system which
is particularly suitable for large quantity of vapor or vaporgas mixtures evolv-
ed in a vacuum process to be pumped, Ultimate pressure for single-stage
combinations is in 10-2 torr range. 10 torr could be arrived by two-stage
combinations. Normal working range of above combinalions is from 20 torr
to 10~ torr

BERREHIR Pumping Speed Curves
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Mechanical Booster
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Design and Working Principle

Mechanical booster is a kind of positive displacement vacuum pump, which
developed from ROOTS blower. There are two symmetrical rotors which are
synchronized by external gears and rotale in opposite directions within a stator.
The gears and bearings are oil lubricated but are external to the cylinder so
that the rotors run dry. A small clearance, generally between a few tenth milli—
meler, is maintained between the rotors and between each rotor and the stator
wall. Volumelric efficiency of a typical mechanical booster varies with the pum-
ping speed of forepumps. The ratio for mechanical booster and forepump
is generally about 5 to 10.

Features of TA HONG Mechanical Boosters

High volumetric efficiency

Wide working range

High pumping speed over a wide pressure range

Quiet running, low noise

Low operating cost

Lubricant—free chamber

Reliable operation and little maintenance

Unaffected by contaminating gases, vapors and dusts

Pressure switch can be fitted at intake for pressure controlled operation

Applications

Mechanical booster searches a wide range of applications in vacuum field.
In combination with oil rotary vacuum pump as forepump their working range
extends to medium-high vacuum. Where large quantity of vapor or vapor—
gas mixturs evolved in a vacuum process to be pumped, the combination of
liquid ring vacuum pump and mechanical booster is particularly suitable for
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¥R183€ Specifications

MB-50 MB-65 MB-80 | MB-100 | MB-125 | MB-150 | MB-200 | MB-250
Bl REe m3/h 50Hz 200 320 410 1000 1500 2500 3500 4500
Displacement 60H:z 250 380 500 1000 1500 2500 3500 4500
BACISHEENE  Tor 50Hz 110 110 90 80 75 55 50 45
Press. Difl. between Suc. and Dis 60H:z 100 100 80 70 65 45 40 35
NS EE RP.M 50Hz 1450 1450 1450 1450 1550 1480 1200 1000
Rotating Speed 60Hz 1750 1750 1750 1450 1550 1480 1200 1000
I
BBE HP 50Hz 2 2 3 5 7'/2 10 15 20
Power Required 60Hz 2 2 3 5 7'/2 10 15 20
AORTY Suction Dia. ¢mm 50 65 100 150 150 200 250 350
WBOR Y Discharge Dia. ¢mm 50 65 80 100 125 150 200 250
S; Weight kg 70 80 90 230 275 455 800 950
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Protective devices for operating mechanical
boosters

Mechanical boosters are designed for medium—-high vacuum usage Pressure
difference between suction and discharge has some limitation. Before swit-
ching on the mechanical booster, it must be waited that the pressure of suc-
tion of mechanical pump is pumped down to a certain value, which is per-
formed by forepump or backing pump firstly. It is not permitted that the gas
bursts into vacuum system while mechanical booster is pumping, otherwise
the driving motor of mechanical booster will be overloaded or even the
mechanical booster may be seized which caused by high pressure difference
and femperature rise. There are some protective devices for operating
mechanical boosters as follow:

e Vacuum switch — It is fitted at suction side of mechanical booster, While
pressure down fo the setfing value of vacuum switch, the mechanical booster
is switched on and running automatically, and vice versa.

o Relief valve - It is installed at by—pass between the suction and discharge
of mechanical booster. While pressure difference over a certain value, the
relief valve will be opened, and closed until pressure difference down to
permittionable. It keeps the motor from overload and keeps the working
temperature of mechanical booster within tolerable range,

¢ Fluid couping — With fluid coupling, mechanical booster can be started
from atmospher pressure together with fore—pump. By this, the pumpdown
time can be shortened. Besides, the operaling piping and maintanence
procedure can be simplified
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Oil Rotary Vacuum Pumps

RABIR
SPECIFICATIONS
KV-1500 | KV-3000 | KV-4500 | KV-7500
EBRFERaE
DISPLACEMENT //min 1500 3000 4500 7500
BRB7)
ULTIMATE PRESSURE  Torr | 5x10°% | 5x10-* | 5x10°* | 5x10°*
BHER
ROTATING SPEED RPM 450 380 440 440
ERSN
MOTOR RATED HP x Pole 3x4a 5x4 10x4 15x%4
AORY
SUCTION ¢mm 50 80 80 100
BORY
DISCHARGE $mm 40 50 80 100
—RESTHE General Introduction
— YA TR0 E IR B R RS R WIS RS HIEIRR The rotary vane pump is generally adopted for small pumping speed {up
& B EERSEE A ZIREIE1200 1 /min U » TBERBRK lo 1200 1/min) since there is a limil on the peripheral speed of steel blades
HERGEER » QRSN (Kinney Type) Hi0 % & Z0%# B due to friction and consequent oil break down. Therefore, the kinney type,

also called oil rotary piston vacuum pump, is designed for wherever higher
pumping speed (1500 ~ 7500 1/min generally) is required. By difference
of construction, the pumping speed is higher than Ihat of other lypes of pumps

s BEMBSTRE - AR THMATS » TLUESIRAEIHE
REEE - BN - —REEIUHORE IO AR R

SREABAE500 |/min 7500 !/min BRANBEBIT of the same size. With single slage. its ullimale pressure achives 10~ torr
1 073 TorrZE?s , HiEAMIFERIE40~0.01 Torr 2/, range, working pressure is at 40 ~0.01 torr. A certain quantity of vapor could
NDEE A AR ERY - TREB—EBNKERETRSIEFE be handled by adding a gas ballasl valve, and its ultimate pressure is in 10 !
. ME R ATEI0 " Torr 2285, SEm7E1 ~10 7 Torr forr range, Il working pressure is from 1 ~10-2 lorr and higher pumping
SRS BETEACHERREE 0 TRMMMINEZE DR speed is required, mechanical booster back with oil rotary vacuum pumps
B OB EDS SR EREEEA I RRE RGN TIE is adequate and suggested (see MBK series).

BABEMBKRIY) o

without gas ballast
-------------------- with gas ballasl
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Liquid Ring Vaccum Pumps
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Pumping Speed Carves

FRARIR
SPECIFICATIONS

latm=760 Torr= 101 33 kPa=10133 bar

NVD-40 | NVD-45 | NVD-50 | NVD-80 [NVD-100[NVD- 150
IR PEFGAIE m'/h 601 160 330 6l 1060 1930 3660
DISPLACEMENT SOMHA 140 280 (1] 830 1630 3160
WS Ton ” % » |
ULTIMATE PRESSURE "
(ATMOSTER ADDIL) (3) (3) ) (3) L) (il
TR RPMGOH] 1750 1750 1750 1780 | o | s
ROTATING SPEED SO 1an0 A6 | A 1460 W) M)
WiEiLJ)  He oond s 10 2 s | ||
MOTOR RATED SO 3 T 45— LI NN . S |
AL s T :
Sll('ll()Nl 0 i " . s B

THTR

;I !I‘!il.‘ll}l:\lijl"-li - i i 2k i i A
(g7 K i Von 6011 1% T R D -
WATER SUPPLY SOH4 1 il LI I U i

General Introduction

Liguid ring vacuum pumps is a displacement pumps. A vane wheel type
impeller is arranged eccentrically in the circular pump casing which transmits
the driving power to the service liquid, After start—up of the unit, liquid is rac-
ed along the inside of the casing in the form of a liquid ring. Due 1o the ec-
centricily of the impeller relative to casing and liquid ring. the latter is forced
into a kind of reciprocating movement by alternately entering and leaving,
like a piston in the individual cylinder chambers. Where the liquid recedes,
the gas to be pumped away inhaled through an inlet slot, Where Ihe liquid
re—enters the chamber, the gas is compressed and discharged through an outlel
slot

Liquid ring vaccum pumps are used for the compression of dry or moist
gases in plants of the chemical, pharmaceutical, food and confectionary in-
dustry, as well as in paper mills and electric power stations
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In Making Purchase or Enquiry
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making purchase or enquiry

Application and operating conditions
Working pressure
Ultimate pressure
Pumping speed (at working pressure)
Suction temperature
Discharge pressure
Ambient Temperature
Gas content
Corrossion or erosion material
Control method (Manual or Automatic)
Power supply:

Voltage, Phase, Frenquency.

. Quantity

Factors Determining Type and Size of Pump
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Required

The selection of the proper size pump for a given application is straight
forward in principle bul may not be so obvious in practice. The major lactors

ch should be considered are:

The operating pressure required. This determines whether a single pump
or a combination ol pumps is required.

The pump down time from the initial pressure fo the final desired pressure
Volume of the system lo be evacuated

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
The Vacuum manifold and its effect on reducing pumping speed as related
to length, diameter and orifice effect

Terminology of Vacuum

Throughput (Q)

The amount of air which flows through any section of vacuum system in
unil time interval at definite temperature (Equal to the product of pressure
and pumping speed )

Conductance (L)

The throughput per unit pressure drop under steady state condition
L=Q/A\P

Impedance (W)

Reciprocal of conductance (W=1/L), varies with length of pipe line,
diameter of pipe, and degree of vacuum

Pumping Speed (S)

Pumping Speed of a point in Vacuum system refers to the throughput
at ithat point divided by the pressure (S=Q/P)

Pump-down Time (1)

The time inlerval which required lo pump air out of vacuum system from
almosphere pressure lo the degree of vacuum we wanl

Ultimale Vacuum (P)

The degree of Vacuum which vacuum pump can accomplish when in
hale hole closed. and the pumping speed equal 1o zero




i el

Technical Data

SEARVERATN MRS
Pertinent Equations Of Gas Flow Pumpdown Time
1. RBEE NN Mass Flow
C t_z.sv xlogp'xK
Q=PS QZZE Sp P2
2. %%/, 3, Conductance
e ) ! K M JPressure
a.BER Conductance in series - -
11 ’l_+1_+ 1 760~100Torr
c c,C. Ca 1.25 100~ 10Torr
1.5 10~1 Torr
DS Conductance In parallel o 1~0_ 1Torr
C=CH+Cus Caqgt-- 4 0.1~0.01Torr

3. BZERMPEVBFREE

Pumping speed of vacuum system

.

t 5 ETime

1_1 1
" s +6 \V D RE i&Volume
P, | A OInitlal pressure
Q I SRER Throughput P, | MM JFinal pressure
S  HiEEmE Pumping speed K I {EIEERESCorrection factor
S, | RIEMBHERREPUMPING speed of pump
AP I BOE Pressure difference
C I RRE Total conductance 5 L LEARRERIRZER B M )7E760~0.01Torr
Cizs . SEIRHIR™E  Conductance of different NOTE:The above eguation is sulable for air
pipe sizes and pressure between 760~0.01Torr

fF5%s288 Symbol

(O mmzmzemomm O mozseees
BESRSREENL Pumping Speed Units
(O] wme=xmzma X = o wm
m3/h m3/min 1/min |/sec CFM @ g
ARFI B WA ® B M
1 m3/n 1 1.67x10-2| 16,67 [2.78x10-2|5.89%10-2
1 m3/min 60 1 1000 16.67 3531 g KMANSIEE é? =™ B RY
: =7 -3 -2 -2
1 |/min 6x10 1x10 1 167x10-4(353x10 D RIS D B R RS9
1 1/sec 3.60 6x10-2 | 60 1 212
1 CFM 170 [2.83x10-2| 2832 |a72x10-'| 1 © wmw=st O ir @ m
L —1—} ) — —]
MEIEENRL Pressure Units BZEEESD Degrees of Vacuum
Torr Pa bar mbar am ERZ e q;ﬁ.ﬁ? SR BEEE
1 Torr 1 1.3332x102 |1.3332x10-3| 1332 |1 3158x10-3 Rough Medium High High Ultra-High
Vacuum Vacuum Vacuum Vacuum Vacuum
1 Pa 7.5006x 103 1 1x10-5 1x10-2  19.8692x10-6 ENEE °7 | 760 - 100 e Fe102 [0=10 07
2 5 3 |98692%10-1 Pressure Range
1 bar 75006x 102 | 1x10 1 1x10 692 TEEEEE = :
Mean Free Path | 2% 10 5x10 5x10 5 5% 107
1 mbar 75006x10~1|  1x102 1%10-3 | 9869210~ ———— ~5x10% | =5x10 ' [ -5 ~5x 10} 2l
1 atm 760 | 10133x10% | 10133 |10133x103 [ EATE | 2sxai0m [33x10m [ 33x100 | 33x107 i
Jescn® o 20°C | ~33%10™ | ~33x10'6 | ~33x10" | ~33x10" i




*TEESR : Main Products:

o T#MRHEAM ¢ Fans & Blowers

oF X &8 B M * Roots Blowers

e Z ™ A e Roots Vacuum Pumps
eMEHEFAM o Vaccum Pumping Systems
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