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About Jhenten

SEEBIIE1986F ICAlm S 35FELLEIChT= 55 RTC-Evap BRI XF LET 21— /L3, RIKEGE. A6 The RTC-Evap evaporation systefr: module is an end-to—end
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BEHLEEEMH SR EMEEOH 3 TOtAERE L CETRILF—REHILD, RE F BRXFLL industries such as pharmaceuticals, chemicals, and food
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regulations, including GMP, FDA, and ISO, throughout the
evaporation process.

DRI R ERE LR RREELTVET, L - WSRES ,
Chemical and Pharmaceutical Industry
Zhejiang Jhen Ten Machinery Co. Ltd, established e ————
in 1986, has over 35 years of continuous innovation EaSUC, STVE
14 Organic Acids T *

and expertise accumulation. Our solutions span Vitamin C, Citric acid
across pharmaceutical engineering, food &
beverage, fine chemicals, and the new energy
sector, specializing in delivering highly challenging
and value—driven process vessels and modular
process systems. Committed to consistent product

HEBT7YE-wL. BB XE-JL. BEFRUTL

7 Saline Solution Ammonium nitrate, Ammonium sulfate, Sodium sulfate

ARS=N, TRS/=I, FVEUY, ZFLXF)I=L. AVZOELTFILI-)

73— LA Alcohol Methanol, Ethyl alcohol, Glyceral, Ethylene glycal, Propan-2-ol

quality, rigorous engineering design, and AR EERKEN. FEhy, A705FLK0ER, SRIL. 8

comprehensive customer support, Jhen Ten has Organic Products Aromatic compeounds,Acetone,Caprolactam solution, Spice

earned long~term trust from global clients. We e BE, AAYE EERBHY. BRES. VL -/ VILE-X, FL0VEE

empower industries worldwide to achieve efficient : - Enzyme, Antibiotic, Pharmaceutical extracts, Sugar substitutes, Sorbitol,
Pharmaceutical Solutions D-(+)-SORBOSE, Glucanate

production and sustainable growth through
cutting—edge technological integration.
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Food and Beverage Industry
_—_—eeee—e—

d—bE—&FIFR. EFIFI, BEIFA, RIFY, ABIFZ

T % A Extracts Coffee and tea extracts, Malt extracts, Yeast extracts, Pectin, Meat and bone extracts

WL Dy Procicts SEERUBIEL, @A, AT 1 RUHI R

Whole milk and skimmed milk, Condensed milk, Whey and whey derivatives

23 - FEt ALV a—-ARUFOMROMEEFS2—-A, VrydYa-2, E=FTa-—-2.
& £ . FRRFSA=R, ZYYSTa=R
Fruit and Vegetable Juice Orange and other citrus juices, Apple juice, Beetroot juice, Tomato juice, Carrot juice

e - B JEUR. FRALO-Z, L70-R, EFR. RIPERETFI R 2 RiEE

Starch Products and Sugar Glucose, Dextrose, Levulose, Maltose, Starch syrup, Dextrins, Liguid sugar

RABHMBRER
Natural and Organic Products Industry
i e
REW IR B Vi, RETY
Fermentation Solution Glutamic acid, Lysine, Betaine
3 5 + 3 0 0 + 4 0 0 0 0 + B-E5F2H FO-HLESFY, REESF >, HE - BE
Gum & Gelatin Technical gelatine, Edible gelatine, Hide glue and Bone glue

M ENOREY

Ltk s o Emiisions Oil-solvent mixtures
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With more than 35 years of industry The company currently has more It has a modern factory building of more

W Distillate T AF—, A—. BE. DyrHrEOERE. EEHA
manylachuring experience than 300 employees than 40,000 square meters

Whiskey, Corn, Yeast, Potato kettle distillate, Distillers' solubles
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Evaporator Main Module
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« Multi-Effect Evaporation Units: Configurable as natural circulation,
falling film, or forced circulation. Constructed from SUS304/316L, duplex
steel, or titanium for compatibility with highly corrosive fluids.

+ Separators: Dual-stage cyclone separation + mesh demister design,
ensuring steam purity =99.8%.
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Thermal Energy Recovery System
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* Heat Pump Compressor Unit: MVR (Mechanical Vapor
Recompression) technology delivers energy savings of 50%-70%.

* Heat Exchangers: Customized plate or tubular designs with heat
transfer coefficients =3000 W/(m® - K).
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Vacuum & Pressure Control Module

CHERYTFAZw b BSAR07Ua—Rr72FM. HERT
£ < 5kPa.

- BEZRT L PIDE®ERE. EHEE £1%.

« Vacuum Pump System: Dry screw vacuum pumps achieve ultimate
vacuum =5 kPa.

* Pressure Stabilization System: PID auto—regulation maintains pressure
fluctuations within + 1%.
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Automation & Control System

« PLC/HMIABRE: SREEFEH—T (H@E NvF) 71
v gk

« F—REEE OPC-UAZO k JJLICHHS. MES ERPL AT LE
HETTRE,

* PLC/HMI Interface: Preprogrammed multi-mode evaporation profiles
(continuous/batch).

+ Data Integration: Supports OPC-UA protocol for seamless connectivity
with MES/ERP systems.
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Auxiliary Systems

-CIP/SIPf#I=w b 2EHBHHS - E. ASME BPEFRISIZZEHRL,

- fEKENEE: AT RILE—RBIUNE = 85%:
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= 95%

« CIP/SIP Cleaning Unit: Full-pipeline automated cleaning and sterilization compliant with
ASME BPE standards.

« Condensate Recovery Unit: Thermal energy reuse rate =85%.

* Crystallization & Separation Module (Optional): Centrifugefthickener integration ensures
crystal purity =95%.



RTC-Evap
EROZTLEY -

BN RIRZE S

Falling Film Evaporator
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HmidiE Product Structure
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ZEBEL[RIE Operating Principle
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Adopts a vertical shell-and-tube heat exchanger design,
integrated with a centrifugal separator to achieve highly efficient
vapor-liquid separation.

Concentrated liquid enters from the top of the heating tubes and
flows downward along the inner walls under gravity, forming a
thin film. External heating induces boiling and partial evaporation
of the liquid film. The generated vapor accelerates the downward
flow of the liquid film. In the lower section of the tube bundle and
the centrifugal separator, vapor is separated from the remaining
liquid.

To prevent localized dry walls and scaling, a specialized liquid
distributor is installed at the evaporator top to ensure uniform
wetting of heating surfaces, particularly in the lower tube
sections. Wetting efficiency can also be improved by extending
heating tubes, partitioning the evaporator chamber, or
implementing product recirculation.
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+ Superior Quality: Utilizes vacuum low—
temperature evaporation with short residence
time, preserving product quality to the
greatest extent.

+ Energy Efficiency: Supports multi-effect
evaporation or steam recompression
technology, significantly impraoving energy
utilization.

+ Simplified Control: Rapid response and
streamlined automation enable easy process
management.

+ Operational Flexibility: Features rapid
startup, seamless switching between
production and cleaning modes, and
adaptability to varying conditions.
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Natural Circulation Evaporator
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Ren#85E Product Structure
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iB#z[EIE Operating Principle
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It consists of a heating system, an evaporation separation
chamber, a natural circulation pipeling, a vacuum system, and an
intelligent control system. The heating system has a tube/plate
heater, a foam removal device is installed in the evaporation and
separation chamber, and the natural circulation pipeline uses
density differences to drive the solution flow. The vacuum system
uses a water ring/steam jet vacuum pump, and the intelligent
control system is equipped with a PLC interface.

Relies on temperature—driven natural convection without external
circulation pumps. The heated material vaporizes to form a
vapor-liquid mixture. Vapor is condensed and discharged, while
the denser concentrated liquid flows back to the heater due to
density differences. Continuous cycling achieves target
concentration through repeated evaporation.
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+ Energy Saving & Low Consumption: No forced circulation
pump required, reducing energy costs; low-temperature
evaporation protects heat-sensitive components.

+ Stable and durable: There are no moving parts, resulting in
low maintenance costs. The corrosion—-resistant materials
are suitable for acidic, alkaline, and saline working
conditions. Natural circulation helps to reduce scaling.

+ Flexible adaptation: Available in single—effect or multi-
effect combinations, with processing capacities ranging
from 50 to 5000 L/h. Modular design allows for quick
material switching. Intelligent control adjusts evaporation
efficiency.

DJTS HapSMER AT RET R E N (S 3HEE)

DJTN B SMBIRA T REE N EE DJT HEhSMEE 7L — FUSHE AT RS
DJTHN single effect external circulation vacuum DJT single-efiect external circulation plate type DJTS single effect external
recovery concentrator condensing vacuum concentrator circulation vacuum cream reclaim concentrator
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Forced Circulation Evaporator
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WE$zFIE Operating Principle

Utilizes horizontal/vertical shell-and-tube heat exchangers or
plate heat exchangers for heating tubes. The flash tank and
separator are positioned above the heat exchanger and
circulation pump, forming a high—-efficiency evaporation—
separation system.
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A circulation pump drives liguid flow through heating tubes. The
liquid is heated under pressure above its normal boiling point to
a superheated state. Upon entering the separator, rapid pressure
reduction triggers instantaneous flash evaporation. Adjustable
flow velocity and temperature via continuous circulation enable
adaptation to diverse product characteristics, eliminating
dependency on preset temperature differences.
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+ Long-Term Stability: Flash evaporation occurs within the
separator, minimizing scaling and sedimentation on heating
surfaces, reducing tube fouling risks, and extending
operational cycles.

+ High Heat Transfer Efficiency: The circulation pump precisely
controls flow velocity, optimizing heat exchange surfaces for
efficient and stable thermal transfer.

11
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Scraper-Type Evaporator
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BF#BE Product Structure
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JE#Z/EI2 Operating Principle

Comprises a heating jacket, evaporation cylinder, scraper
assembly, and liquid collection system. The heating jacket
surrounds the evaporation cylinder, while the scraper assembly
inside the cylinder rotates via a central shaft.

REER ROV AR E S B TEEROLSISHEAL. &5
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Material enters the evaporator top via feed pipes and is uniformly
distributed along the inner wall by gravity and rotating scraper
blades, forming an even film. Heating via steam or thermal media
in the jacket promotes rapid evaporation. Continuous scraping
action renews the film surface, enhancing heat transfer.
Generated secondary vapor exits through the top for
condensation, while concentrated product flows downward and
discharges through the bottom outlet for continuous operation.
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+ Strong Adaptability: Handles high-viscosity, crystallization—

prone, scaling—prone, and heat—sensitive materials.

+ Efficient Heat & Mass Transfer: Thin liquid film on the cylinder

wall maximizes heat transfer area and coefficient.

+ Operational Flexibility: Adjustable scraper speed, feed rate,

and heating medium temperature to meet diverse
requirements.

+ Easy Maintenance: Simplified disassembly and cleaning

reduce downtime and upkeep costs.
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Wiped Film / Thin Film Evaporator
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g Product Structure
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JE#E/EIE Operating Principle

Consists of a heating cylinder, material distribution device, film—
scraping assembly, vapor-liquid separator, and discharge
system. The heating cylinder features a jacketed structure, with
the film-scraping assembly inside driven by an electric motor.
The vapor-liquid separator is located at the top of the unit.
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Material is fed to a distribution device at the evaporator top,
where rotating wipers spread it into a uniform thin film on the
heated inner wall. Thermal energy from the heating jacket
induces rapid evaporation. High—speed wiper rotation optimizes
heat/mass transfer while driving the concentrated product
downward for discharge. Secondary vapor passes through a
vapor-liquid separator for purification before condensation.
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- EVERE: SHE, Bt &8 - XT—
JLHE Lo WEHI R S BT EE.

- BMELGER - EBRE: EERRICELDE
ARz m L.

- REURIEIE: RO LTEV T8RRI, H#ia
mE, MMEREREZRAEL. TOtRERE
BT,

AT FUROBHT: BRODBHES T,
g e AT F Y ADEE,

+ Strong Adaptability: Suitable for high-
viscosity, heat—sensitive, crystallization-
prone, and scaling—prone materials.

« Efficient Heat & Mass Transfer: Ultra—thin
liguid film maximizes heat transfer
coefficient.

+ Operational Flexibility: Adjustable
parameters (scraper speed, feed flow rate,
heating medium temperature) enable precise
process control.

+ Easy Maintenance: Modular design allows
quick disassembly, cleaning, and upkeep.

mEs ) >4 —
Heating jacket
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JE#5[EIE Operating Principle

Comprises preheaters, evaporators, separators, condensers,
vacuum systems, and control systems. The evaporators are
connected in multiple stages (effects), each equipped with a
heating chamber and separation chamber. Piping and valves
enable efficient circulation of materials and steam across stages.

RN TFRBTMRAS IR, E-WEESEAND T MEE
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Preheated material enters the first effect evaporator, where partial
evaporation occurs using primary steam. Subsequent effects
utilize secondary vapor from the previous effect as heat sources,
progressively lowering operating pressures to enable low—
temperature evaporation. This cascading energy reuse minimizes
thermal degradation of heat-sensitive components. Final
concentrate discharges from the last effect, with condensed
vapor recovered to significantly reduce energy consumption.
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+ Energy Efficiency: Multi-stage design reuses secondary
steam, drastically reducing operational costs.

+ Gentle Evaporation: Low—-temperature, staged evaporation
protects heat—sensitive materials (e.g., food, pharmaceuticals).

+ Adaptability: Handles high—viscosity, scaling—prone, and
high—solid—content solutions.

+ Automated Control: Integrated PLC system monitors and
adjusts temperature, pressure, concentration, and other
parameters in real time.
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i#LRIE Operating Principle

It consists of an evaporator, steam compressor, preheater,
separator, vacuum system and intelligent control system, and
adopts efficient heat exchange tube bundle and automated
control design.
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Preheated material evaporates in heat exchanger tubes.
Secondary vapor is compressed to higher temperature/pressure
by a steam compressor and recycled as the primary heat source,
forming a closed—-loop system. After initial steam startup,
continuous operation relies on compressor—driven energy
recovery, drastically reducing energy use. Concentrate
discharges from the bottom while condensate is reclaimed,
achieving near—zero waste emission.
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+ Extreme energy saving: The heat energy utilization rate is
>90%, saving 60%—-80% more than multi-effect evaporation.

+ Environmental and low-carbon: no boiler steam, wastewater
reduction by 95%.

+ Intelligent and stable: fully automatic adjustment of operating
parameters.

+ Compact and flexible: modular design, scalable (single or
multi—effect combination).
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WERIE Operating Principle

It consists of an evaporator, heat pump compressor, condenser
and intelligent control system, and uses high—efficiency heat
exchanger and heat pump unit to realize thermal energy
circulation.
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Material evaporates under low-temperature conditions to
generate secondary vapor. A thermal pump compressor
upgrades the low-temperature vapor into high—grade heat for
reuse in the evaporator, creating a closed thermal cycle. Only
minimal electrical energy is required to drive the compressor,
enabling high—efficiency evaporation with condensate recovery
and concentrated product discharge.
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+ Ultra—low energy consumption: The energy consumption is

only 30%-50% of traditional equipment.

* Low temperature evaporation: The working temperature can be

as low as 30°C to protect the thermally sensitive components.

+ Environmental and clean: No boiler exhaust emissions, meets

green production requirements.

+ Intelligent control: fully automatic and precise adjustment.
+ Compact design: modular design, small footprint.
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Product Life Cycle Service

Intelligent Control System
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Evaporation System Module integrated with Intelligent Control Platform, driven by digitization and
automation to enhance operational efficiency.

Trust

yaliigam by eris) Rt CFE
Analysis & Consultation Design & Development

- O+ A EIRETREM T < ADEFULT L Zal—a G

[ Az — R

_____________________ =R A B
Al Intelligent Control

""""""""""" ? Remote Unmanned Operation |
L J

CRERENBE DS X— S E gL OBy FEBBIE, TLFFNAR P AXb THRILF—HRIH THREE
BT R AB15%~30% P55 BRI P DAATA TSR S e
* Process feasibility assessment + 3D modeling & simulation validation
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+ Dynamically optimizes temperature, pressure,

and other parameters for 15%-30% energy savings.
* Built—in fault prediction model reduces

downtime risk by 90%.
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+ One-touch start/stop and multi-terminal
remote operation.
+ Adapts to 24/7 continuous production scenarios.

* Cost & energy consumption analysis + Material selection
+ Customized solution design » Modular design
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Modular Flexibility
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integration.
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o ' Full-Process Data Management

L%

* Preventive maintenance

+ Spare parts rapid response
» Remote monitoring

* Process optimization

« FAT (Factory Acceptance Testing)
+ Global service netwark

+ Operational training

« Smart system integration
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