














Mechanical Vapor
Recompression (MVR)

In MVR evaporators the heating medium

in the first effect is vapor developed in the
same or in one of the associated effects
compressed to a higher temperature by one
or several high pressure fans (MVR). Any
excess vapor from the high heat section is
condensed or may be utilized in an integrated
high concentrator. The condensate is cooled
by the feed product and can be used for the
condenser or any external pre-cooling duties.

Equipment Selection

The most important consideration when
designing an evaporator is to obtain the ability
to produce a quality product during long unin-
terrupted running hours with a minimum of
fouling and without bacteria increase.

When an evaporator is directly connected
to a spray dryer, other considerations are
significant as well, for example:
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* powder functionality

e correct flow rate and concentration to the
dryer for different products

* no intermediate holding time

The features of the Niro evaporator make this
possible for both MVR and TVR designs.

The choice between MVR and TVR and the
number of effects (surface installed per ton of
water evaporated) depends on various factors
which may vary from site to site:

¢ Local prices of the different energy sources.

e Possibilities for utilization of condensate

* Depreciation of the capital cost involved
(incl. building)

¢ Cleaning costs incl. product losses

Plants with low energy consumption

require more surface, and apart from longer
residence time for the product, more surface
requires higher investment, higher cleaning
cost, and, potentially, heavier product losses
and increased heat damage to the concentrate.

The right choice for each individual project
must be based on a case study.



condensate Thermophilic vegetative cell count/g of total solid.

Normal configuration.
Condensate quality is an important function

of the separator performance and the product 1 hour 7 hours 14 hours 19 hours
to be concentrated. Hot condensate can be
used as boiler feed water, CIP liquid, or for
pre-heating the drying air of an associated
spray dryer. After preheat 1,100 275,000

After 1% effect 1,315 134,210 239,473 650,000

After 2" effect 1,097 112,195 236,584 636,585
treated in an RO polisher as well as e EHec . . . .
chemically to produce water of an After 3 effect 2,173 130,000 193,478 523,913
exceptional quality. This is particularly Concentrate 674 5,956 23,695 306,521

important on locations with limited supplies Powder 700 1,400 16,500 258,000
of water or poor water quality.

Feed 1,600 10,100 800 1,800
After PHE 800 14,200 59,000 148,000

The condensate may also be additionally

Process Control and

Thermophilic vegetative cell count/g of total solid. Skim milk.

Instru mentation Low thermophile configuration.

. 10 hours 12 hours 14 hours 16 hours 18 hours 20 hours
Evaporators are suited for a completely
automated control procedure, meeting the Feed 5,400 2,700 1,700 37,000 38,000 10,200
requirements for safe, informative, and After PHE 8,500 2,400 1,600 6,100 13,200 13,200

flexible operation. After preheat 7,800 2,300 700 5200 6,000 7,600

Before 1% effect 500 500 1,100 1,100 1,900 1,200
After 1% effect 789 1,500 289 289 2,500 4,474
* Automatic plant start-up, shut-down, and After 2" effect 1,400 2,214 380 1,007 714 714

CIP cleaning procedures Concentrate 1,300 2,000 2,826 740 1,956 1,220

e Individual control level for each activator,
e.g. motor, valve Powder 1,250 2,350 1,200 1,200 1,100 1,200

e Recipe system with access control and real
time trends

e Historical trends with hard copy print-out.

e Reporting on printer or to file for spread
sheet use

e Event/alarm logging

¢ Dynamic on-screen sequence description
in plain text

e Standard tuning of control functions. Feed 800 400 300 900 500 1,000

* Advanced control system After PHE 500 500 200 1,000 200 400
Before 1°* effect 400 700 500 500 700 1,100
After 1° effect 421 315 526 158 289 240
Concentrate 217 174 652 347 521 196

Our systems feature:

Thermophilic aerobic spores count/g of total solid. Skim milk.
Heat treatment 90°C / 30 seconds.
Low thermophile configuration.

10 hours 12 hours 14 hours 16 hours 18 hours 20 hours




[ =y

GEA Process Engineering Inc. ® 9165 Rumsey Road e Columbia, MD 21045
Tel: 410-997-8700 e Fax: 410-997-5021 e Email: gea.pe.na@geagroup.com

GEA Process Engineering Inc. ® 1600 O'Keefe Road e Hudson, WI 54016
Tel: 715-386-9371  Fax: 715-386-9376 ® Email: gea.pe.na@geagroup.com

Web: www.niroinc.com



