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Construction

Aspect Ratio 3:1

ASME Standard

Material Of Construction: 316L SS

Vessel access: spring-assisted man way

Finish: 20 Ra [internal /external]. optional: electro polished interior

Drive : Bottom or Above Drive , Magnetic or mechanical seal

Impeller: Rushton

| Baffles: removable,316L stainless-steel

Agitation Speed(RPM) 50-500 45-450 50-400 30-300 30-350
AC Motor 1
Size(hp.) 15 5 5 10 20
Head plate 1%" tri-clamp ( DP transmitter/rupture disk/pressure transmitter)
2" tri-clamp ( spray balls/exhaust condenser/level probes/septum)
3+ NA-Connect (gas overlay) ‘ n tapered tri-clamps ( SIP/CIP addition valves)
Upper side wall A - 2 : —
Ports 15" tapered tri-clamp (pressure gauge) ‘ 4" tapered tri-clamp ( viewing port )
%" NA-connects (RTD/thermoswell)
Lower Side Wall 25mm Ingold ports (pH/spare DO)
1%" NA-connect (sample valve/sample system/sparge)
Bottom 1" Drain valve Drain flange ‘ 1%" Na-connect Lower DP transmitter
Material Of Construction: 316L SS | Gaskets/EPDM and Silicon
Line comes equipped with Rota meter, SIP inlet filter, and sparger. options include:
» Thermal mass flow controller
Air line » Dual inlet air filters (in series)
» Oxygen supplementation
> Dual inlet air filters w/integrity — test ports
» Qverlay valve
Pipin Line designed for minimal backpressure, unregulated, and comes standard with
pInNg heated exhaust filter and manual backpressure regulator. Option include:
Exhaust line » Automatic back pressure control
» Dual exhaust filters (in parallel)
» Exhaust condenser
» Dual exhaust filters w/ integrity-test ports
Temperature All systems come with automatic sterilization as the standard. The line is designed
conteol line to achieve temperature rises of 1°C/minute. Option include:
» Glycol Heat Exchanger
pH/DO kit Redundant probe kit
Sensors : :
Retractable probe housing Redox probe and transmitter
21 CFR 11 compliant digital chart record
Nova septum sampling systems
Inputs for ancillary devices
User-definable fixed speed pumps
Variable speed pumps
Foam/level kit
Additional Vessel volume via differential pressure
Options 316L SS addition vessels

VVVVVVVVVVVVVY

7- or 12- port septum

CIP interface / spray balls

Load cells

Marine and pitched-blade impellers
Validation packages

Scales for addition vessel
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Reactor Technical Specifications

Heart of the reactor

e The volume of the laboratory tank: 1

liter

e The volume of the semi — pilot tank:
5lit.

e The volume of the semi — industrial
tank: 10 lit.

e The test pressure: 110 bar

e The work pressure: 60 bar

e ~ The work temperature: up to 250
degrees(in centigrade)

e The heart of the reactor: stainless
steel 316 acid-resistance

Door of the Reactor Electro panel
e Stainless steel, acid-resistance 316 e Controlling the speed of the elevator
e The door of the reactor, capable of 8 inlets and e DELTA PLC with the software
outlets e Controlling the mixer, monitoring the

The safety valve, according to the necessary
pressure (the opening pressure is selected
according to the master order)

Digital monitoring of the tank pressure, by the

gauge indicator and the pressure transmitter
Sensor for thermometer to show the tank
temperature, digitally

A place to install the mixer and magnetic
coupling

Joining the door of the tank to the heart of the

reactor by clamps

temperature and the pressure of the
tank

Safety systems and controlling the
Ampere with the anti-shocking system
Equipment for Servo-motor and speed
controlling

The main electro-panel with a
controller panel for the reactor

All options are finger-touch by HMI system
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Internal coil for cooling and process control

Thermal jacket for heating and cooling the
reactor

Several inlet and outlet port for several
applications
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Reactor Technical Specifications

The marginal windows are two sight glasses, to
watch the inside processes

e The thickness of the glass: 20 mm
e The diameter of the glass: 53 mm

The bottom drain valve, to drain the reactor
after the test

e Hydrolic jack linear movement
e 360 degrees rotation, to wash and drain
the tank quickly
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Reactor Technical Specifications

The dosing pump for pump a very precise flow
rate of a chemical or substance into reactor.

Condenser for condensing gas from the reactor

PLC control panel for process monitoring and
control
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Subsea equipment
Biotechnology
Sterilizers

Remote operated
underwater vehicles
Aquarium pums
Driver propulsion

vehicles

You can order the Coupling
that you are Require and we
manufacture customized if
you couldn’t find the good
one in this catalog. The type
of coupling component and
size depends on the user's
power and the power of the
electromotor. These couplings
can be driven by an electro-
motor or servo motor. The
choice of the driver type
depends on the working
conditions and customer

requirements

Remove Waterma

Magnetic coupling

, A magnetic coupling is a coupling that transfers
external coupling half, . . .
motor side (atmosphere) torque from one shaft, but using a magnetic field
rather than a physical mechanical connection.
Magnetic shaft couplings are most often used for
internal coupling hatr,  11QUIA pumps and propeller systems, since a static,
pampsife @) physical barrier can be placed between the two
shafts to separate the fluid from the motor operating
% in air. Magnetic shaft couplings preclude the use of
o shaft seals, which eventually wear out and fail from
the sliding of two surfaces against each another.

containment shroud
(does not rotate)

Magnetic couplings are also used for ease of-maintenance on systems that typically require
precision alignment, when physical shaft couplings are used, since they allow a greater off axis
error between the motor and driven shaft.

Rafea Magnetic coupling

Rafea Company is the only manufacturer
of magnetic couplings in the industrial
phase, and is proud to make the magnetic
couplings in accordance with customer
requirements. Rafea Magnetic coupling are
classified in ND-X series and Sm-X series.

e Maximum Torque: 1000 N.cm

e Maximum Temperature 350°c

e Drive: Servomotor
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° | (o] &
Operation
Categor Model . . .
S features ND-X type of Magnetic coupling can be applied up
ND-0.5 ](-)Sgc;(:[: to 150°C.
2 It . .
=~ % These couplings are corrosion less and also are
ND-1 1 lit. cheaper than SM-X series.
NDS 150°C
ND-5 5 lit,
150°C
ND-20 20 lit.
Category Model 222:3:;2” ) ) )
150°C SM-X type of Magnetic coupling can be used in
SM-0.5 05 lit. operation temperature up to 350°C.
150°C
SM-1 11it,
SM-X 150°C
SM-5 5 lit,
150°C
SM-20 20 lit.
Operation
Category Daees features Costomized model of Magnetic coupling can be
Costomized ) According to made according to costomer order.
Model costomer order
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Specification of magnetic coupling components

Magnet Classification

* Neodymium

*Operating temperature up to 150 °
*Resistant to corrosion

+High magnetic resistance

« Samarium Cobalt
*Operating temperature up to 350 °
*Resistant to corrosion

*More expensive

¢'‘ceramic

» Operating temperature up to 250 °©
« Not resistant to corrosion

* Hastelloy

« Operating temperature up to 350 °
*Not resistant to corrosion

Driver Classification

* Aluminum

*low price

*Relatively high conductivity
» Copper

*Medium price

*High conductivity
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Specification of magnetic coupling components

Follower Classification

e Cold Rolled Steels
elow price
eCorrosion resistance
*A relatively low suit
e Alloy Steels
eAverage price
eUsed for impervious hair isolating environments
eLow strength
* Non-Magnetic Stainless Steels
eAverage price
eUsed for impervious hair isolating environments
eLow strength
* Magnetic Stainless Steels
*The price is relatively high
eCorrosion protection optional
e|ts resistance to the exchange rate is dependent
» Nickel Super Alloys
eVery high price
eHigh strength
eCorrosion resistance is very high
e Beryllium Copper
eVery high price
eHigh strength
eCorrosion resistance is very high
e Aluminum
eVery low price
eLow strength
eStrong corrosion resistance

Casing Classification

e Non-Magnetic Stainless Steels
eModerate speed
eModerate pressure
eCorrosion resistance is relatively high
eLow strength
eLow electrical conductivity
eThe price is up
o NickelSuperAlloys
eHigh speed
eHigh pressure
eHigh strength
*Very high corrosion resistance
eVery low electrical conductivity
*Very high price
e Plastics
eHigh speed
elow pressure
eLow strength
eAverage price
eprecise force
eModerate corrosion resistance
eUnmatched
e Machinable Ceramics
eHigh speed
eModerate pressure
eRelatively low strength
eRelatively high price
eprecise force
eCorrosion resistance is relatively high
eUnmatched
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Other Magnetic Coupling
equipment

Servo/Electro

Motor
. y,

Ceramic |

Bearing
y,

\.

Turbine and U
Agitator
Blade

/

I

Agitator
Hallow Shaft

\_ W,
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A circulator comprises

a circulator pump or
motorized impeller to move
the fluid, a heating element
immersed in the fluid, a
cooling system for provide
subzero temperature, an
accurate temperature probe,
and control circuitry which
compares the measured
temperature with the desired
value and supplies power to
the heater as required to

stabilize the temperature

Remove Waterma

Circulator

Rafea circulator are classified in
CC-x series, CH-x series and CB-x
series. This models cover a working
temperature range from —35 to 300°C,
and provide up to 10 lit ‘cooling
capacity.

If you want to buy a device Different
from the standard models, you can
offer F-X models, then for production
the intended circulation vessel requires
the repositioning of the reservoir and
the provision of special equipment for
that condition.



tel:+98-3133931228
https://en.wikipedia.org/wiki/Circulator_pump
https://en.wikipedia.org/wiki/Impeller
https://en.wikipedia.org/wiki/Heating_element
https://en.wikipedia.org/wiki/Resistance_thermometer
https://en.wikipedia.org/wiki/Process_control
http://cbs.wondershare.com/go.php?pid=5239&m=db

Remove Waterma

Research Engineering

Company

Circulator
Operation
Category Model features
0°C to (-30)°C
cC-1 11t
ce-3 0 °C to (-30)°C
cex 3 lit.
CC5 0°C to (-30)°C
5 lit.
) 0 °C to (-30)°C
cC-10 10 lit,
Operation
Category Model T k
- \ Heat transtor
CH-1 Up to 300°C fluid
1 lit.
Up to 300°C
chx CH-3 3 lit,
) CHE Up to 300°C
5 lit.
Up to 300°C
CH-10 10 lit,
Operation
Category Model features
. (-30)°C t0 300°C
CB-1 11t
CB-3 (-30)°C to 300°C
CB-X 3 lit.
) ] (-30)°C to 300°C
CB-5 5 lit.
) (-30)°C to 300°C
CB-10 10 lit,
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Reactor

Pressurized Reactor
RI-H series

Max. operation temperature : 150°c
Max. operation pressure : 60 bar

Model Capacity (in liter )
RL-H1 1

RL-H5 5
RL-H10 10

Other volumes are custom-made

Pressurized Reactor
RL-N series

Max. operation temperature : 350°c

Max. operation pressure : 60 bar

Model Capacity (in liter )
RL-N1 1

RL-N5 5
RL-N10 10

Other volumes are custom-made

Pressurized Reactor
RL-S series

Max. operation temperature : 400°c

Max. operation pressure : 60 bar

Model Capacity (in liter )
RL-S1 1
RL-S5 5
RL-S10 10

Other volumes are custom-made
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Pressurized Reactor
RM-H series

Max. operation temperature : 150°c

Max. operation pressure : 250 bar

Model Capacity (in liter )
RM-H1 1

RM-H5 5
RM-H10 10

Other volumes are custom-made

Pressurized Reactor
RM-N series

Max. operation temperature : 350°c

Max. operation pressure : 250 bar

Model Capacity (in liter )
RM-N1 1
RM-N5 5
RM-N10 10

Other volumes are custom-made

Pressurized Reactor
RM-S series

Max. operation temperature : 450°c

Max. operation pressure : 250 bar

Model Capacity (in liter )
RM-S1 1

RM-S5 5
RM-S10 10

Other volumes are custom-made
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Pressurized Reactor
RM-S series

Max. operation temperature : 450°c

Max. operation pressure : 250 bar

Model Capacity (in liter )
RM-S1 1

RM-S5 5
RM-S10 10

Other volumes are custom-made

Products National Code

HPR-2 3824200317190002
HPR-15 3824200317190004
HPR-1 3824200317190001
HPR-25 3824200317190005
HPR-5 3824200317190003
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It is an apparatus which
provides the optimal
conditions to grow some
microorganisms, such as
fungi, bacterium and yeasts.
Therefore, microorganisms
shall have more & better
growth and actions in those
especial conditions. By use a
fermenter, microorganisms
can be duplicated in more
than ten generations, before
the transmission. By adding
some yeast to
carbohydrates, fermentation
will be available with heat
and pressure and, under a
closed situation, so the
result will be alcohol. By
this apparatus, we are able to
control environmental

parameters, such as PH,

temperature and  foam,

continuously.

Fermentor

Remove Waterma

Fermenters manufactured by Rafa

Esfahan Company :

e Operating pressure up to 10 bar
e Operating temperature up to
250 C
e Equipped with PLC controller
system
Fermentor
Model Capacity (in liter )
RF-US 75
RF-S 150
RF-M 300
RF-L 500
RF-UL 1000
Other volumes are custom-made

The Fermenters usages:

e Production active material, many kinds of drugs and vaccines for
some diseases (e.g. cancer, AIDS and hepatitis)

e Production different kinds of serums

e Production some poisons (e.g. diphtheria by suspension

incubation in the fermenter)
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Fermentor Technical Specifications
Construction Aspect Ratio: 3:1 Code Rating: ASME
Material Of Construction : 316L SS Vessel access: spring-assisted man way
Finish: 20 Ra [internal /external]. optional : electro polished interior
Agitation Drive : Bottom or Above Drive , Magnetic or mechanical seal
Impeller: Rushton Baffles: removable,316L stainless-steel
Speed(RPM)  50-500 45-450 50-400 30-300 30-350
AC Motor 11 5 5 10 20
Size(hp.) 2
Ports Head plate 1%" tri-clamp ( DP transmitter/rupture disk/pressure transmitter)
2" tri-clamp ( spray balls/exhaust condenser/level probes/septum)
Upper side wall % NA-Connect (gas overlay) % tapered tri-clamps (' SIP/CIP addition valves)
1%" tapered tri-clamp (pressure gauge) 4" tapered tri-clamp ( viewing port )
Lower Side Wall % NA-connects ( RTD/thermoswell)
25mm Ingold ports ( pH/spare DO)
1%" NA-connect ( sample valve/sample system/sparge)
Bottom 1" Drainvalve  Drain flange 1§" Na-connect Lower DP transmitter
Piping Material Of Construction :316L SS Gaskets/EPDM and Silicon
Skid Air line Line comes equipped with Rota meter, SIP inlet filter, and sparger. options include:
»  Thermal mass flow controller
» Dual inlet air filters (in series)
» Oxygen supplementation
» Dual inlet air filters w/integrity — test ports
» Overlay valve
Exhaust line  Line designed for minimal backpressure, unregulated, and comes standard with
heated exhaust filter and manual backpressure regulator. Option include:
» Automatic back pressure control
» Dual exhaust filters (in parallel)
» Exhaust condenser
» Dual exhaust filters w/ integrity-test ports
Temperature  All systems come with automatic sterilization as the standard. The line is designed to
control line  designed to achieve temperature rises of 1°C/minute. Option include:
»  Glycol Heat Exchanger
Sensor pH/DO kit Redundant probe kit

options Retractable probe housing Redox probe and transmitter
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Fermentor Technical Specifications

Controller Each system comes standard with an industrial (PLC) programmable-logic controller, designed
based upon GaMP guideline , and a large color touchscreen operator interface that is used to
access multiple screens and functions.

Additional » 21 CFR 11 compliant digital chart record

Option Novaseptum sampling systems

Inputs for ancillary devices

User-definable fixed speed pumps
Variable speed pumps
Foam/level kit
Vessel volume via differential pressure
316L SS addition vessels

7- or 12- port septum

CIP interface / spray balls

Load cells

Marine and pitched-blade impellers
Validation packages

Scales for addition vessel

VVVVVVYVVYVYVVYY
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An autoclave is a pressure
chamber used to carry out
industrial processes
requiring elevated
temperature and pressure
different from ambient air
pressure . Autoclaves are
used in medical applications
to perform sterilization and
in the chemical industry to
cure coatings and vulcanize
rubber and for hydrothermal

synthesis.

///_\ﬁ
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Autoclave

Reactors manufactured by Rafa Esfahan Company can be
ordered in two classes , HW class (heater around the reactor
wall) and CW class (heater installed inside the autoclave and
its outer wall is cold).

The Autoclave usages:

Supercritical fluids(extraction,reaction)
pyrolysis

Solubility and absorption measurements
Organic conversion to gas

Catalytic test

High temperature corrosion test

Gas Adsorption / desorption

Rafea CW-class
Autoclaves
Model Capacity (in liter )
CW-0.5 75
Cw-1 150
CW-2 300
Cw-4 500
Other volumes are custom-made
Rafea HW-class
Autoclaves
Model Capacity (in liter )
HW-0.5 75
HW-1 150
HW-2 300
HW-4 500
Other volumes are custom-made



tel:+98-3133931228
http://cbs.wondershare.com/go.php?pid=5239&m=db

Research Engineering

Company

Industrial autoclaves
are pressure vessels used to
process parts and materials
which require exposure to
elevated pressure and
temperature. The manufacture
of high-performance
components from advanced
composites often requires

autoclave processing
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The most critical part and major challenge in manufacture of the
industrial autoclave is the rapid door. It must meet the requirement
for fast and simple operation, as well as stability at high pressure
and elevated temperature.

Industrial autoclaves are commonly used in a vast variety of
industries for production of high-performance composites, metal
heat treatment, sterilization of equipment
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