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MVR Introduction

MVR is the short form of mechanical vapor recompression. It increases the
temperature and pressure of the vapour by compression the vapour from the
evaporator. This vapor evaporates the solution again by heat exchange and
achieves circulation and reuses the latent heat of the vapor. The evaporation
system by MVR technology utilizes live steam at the beginning, when it enters
into normal operation, the entire system only consumes electricity other than any
live stream. The MVR system is recommended for applications where the
availability of steam is restricted or expensive, which can also replace any
one-effect or multi-effect evaporation systems.

Advantages of MVR

Compared to traditional evaporation methods (multi-effect arrangement, thermal
vapour recompression), reasons for using MVR

Low operating costs/ high energy efficiency

High product quality/high condensate quality

High environmental compatibility

Low investment costs for boiler house/Low cooling water consumption

Low building costs due to compact design and lay-out of the plant

Easy operation/start-up/shut-down

High operational flexibility/ Long lifetime

YV VYV VY VY

Applications of MVR in chemical industries

* The chlor-alkaline industry (evaporation of saline solutions)

* The salt works industry (concentration of brine solution)

* The chemical industry (evaporation of aqueous solutions)

*  Seawater desalination

* Paperdrying

* Recycling of special metals

*  Sodium sulphate powder production

* Environmental technology (concentration of waste water)

* Food and beverages industry (evaporation of milk, whey, sugar solutions etc.)
*  Petrochemical industry



MMRK AT EERR L LA

Steam 47T

FF- Refi k28
VT1/VT2- HUR AU 46
VW1/VW2/VW3- Fifhas
BKB- ¥ fitf

UP/KP/BKP1/BKP2-

VT2

—®

@ BKPZ

-I.SEP

Salt & Evaporation Plants Ltd.

©-BKPl

Solution Inlet
O

EP
Concentrate outlet

HEE

% ¥
vwi w2z

w3

Vapor condensate
:&ﬁﬁ?@ﬁﬁ

Process Flow Diagram of MVR
PMREREABFEBELALR




&= phner «s@SEP

Salt & Evaporation Plants Ltd.

PMMREAFEHERRK L ERE

1. 1 3
B T AR AR Bk B R 8, REFNKLD &,
2. MR R AT ES ALK

MR A T R KA — B B R R R R H A . B EIREARE
Yk B R A S T RO RAEA R R, TR, MENREATESRE
BARBIE o, AR IR R K BN £ IR, R AR AT RS K
REBRVAENAERL YL, CRERTFPAEAAOELE,

3. 0%

PBERNTH»HB RARAFPHEARLE R, RIBELZRGMER, TERR
Rl &M e n B %,

4. AR E %

WHENZRGWHARTE, REBPREIFH»ZTA, RNEAMRUBRRENDG
AR, UK R RABARHARERKRS,

5.%

AR R BRRAB KRG B BR. RIBTREERGRREBZRR XA
%o

6. R4 & %

TR RIS RS R AKAD L SHRE, EIR, XA K6 HMBEAE,
WAEE BRERNDAELGLS], JTUANRE A R0 EGIT AR E E. F &
WAR R, BB S ELGEIA S A Z R R R 8 e . X &R
2 E % 3, 000 2| 500, 000m3/hr, 324Ea9E A b E K 1.1 3] 2.5, T UIEE
%3510 Bo BN, JTUANELGGHUS BETT AR P Z 6938,

7. 2% & %

PARR AT B R R 4 A 424 b 0, i@l Likssr ey, W, &
B, BE, RAWGES, UK ADKRL, Fik, EERE. gHIRE,
QY R AL, BB FE %S T,

8. HFHEL

TR RBRAR—EIEE, TaERAAELEBENLE, —MH 99%A L6435
R AT VAE TR AL S I F e &, — AR T AE B CIP R4z Ak & Pri% ik



&= phner «s@SEP

Salt & Evaporation Plants Ltd.

MVR unit operation

1. Preheat

The dilute solution can to be heated to the certain temperature via several heat
exchangers before sending to evaporation operation.

2. MVR Evaporation

MVR evaporation provides an extremely energy efficient technique for the
concentration of solids in water. Usually the capital cost of an MVR system is
higher than a comparable steam driven evaporator. However, as the capacity
of the system increases the relative cost difference decreases. Although MVR
evaporators are seldom chosen for small duties, the concept is often used for
medium to large capacity evaporators.

3. Separation

The separator is used for separating vapor and liquid from the evaporation column.
Based on the properties of the solution, different separators can be chosen, such as
centrifugal separator, gravitational separator or the separators with specific
structures.

4. Vacuum system

This system maintains the vacuum degree of the whole MVR system, some portion of
the air, inert gas and solution entraining gas is sucked from the system, thus achieve
the systematic stable and evaporative state.

5. Pump

Pumps transfer the solution to be evaporated and the concentrated solution.
Different pumps should be chosen based on different properties of the solution.

6. Compression system

The secondary vapor is compressed by proprietary compressor to a higher
temperature and pressure with larger enthalpy. According to required flow rate and
compression ratio, several types of compressors can be considered. Single-stage
centrifugal compressor and high pressure fans are generally used for cost reasons.
These machines are capable of a wide range of flow rates (eg. 3,000 to 500,000
m3/hr), at pressure ratios of 1.1 to 2.5, and can have a temperature increase of up to
10K. Additionally, several compressors in line can be utilized to provide larger
pressure increase.

7. Control system

By controlling of the speed of motor and valves, flow meters, temperature and
pressure instrumentations, MVR control system can achieve self-evaporation,
cleaning and shut down. Automatic alarm protects the system in emergency situation
and keeps the system in safe operation.

8. Cleaning system

After the solution evaporating some time, the evaporator may have fouling. Normally,
above 99% of the fouling can be removed by adding chemical solvent. Thus, CIP in
situ cleaning or pull down cleaning can be utilized.
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The proprietary mechanical vapor compressors are of high quality throughout the

world, which are also specially adjusted to the needs of evaporation plant.

1. Special characteristics

» Vacuum-proof housing design, up to 0.1bar (abs.)

> Rotors for extremely high circumferential speeds for increasing
the efficiencies

» Water jets for cleaning the rotors and for temperature recooling
during operation

» Low-wear labyrinth seals

» Optional connections in series or parallel possible for larger
pressure differences or volumetric flows

» Patented compression oil vaporization both for rolling bearings
as well as for plin friction bearings enable design speeds well
above the critical bearing speed and low vibration operation
even during speed adjustment

2. Application sample

Application field: dairy

Medium: steam

Volume flow: 53628m3/s
Density: 0.1709 kg/m3
Differential pressure: 64.81 mbar
Motor power: 560kw

Impeller diameter: 1650mm
Suction temperature: 66.4° C
Temperature rise: 4.85° C
Speed: 3000 rpm

Efficiency: 86%
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