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DR SERIES

Scraped Surface
Heat Exchanger/Evaporator

Description

The DR Series Scraped Surface Heat Exchanger/Evaporator is
designed to heat, cool or concentrate a wide variety of products
particularly highly viscous, proteinaceous or heat sensitive liquids
which tend to stick to or foul a heat transfer surface. The DR Series
achieves extremely high heat transfer rates by incorporating
jackets on both the inner and outer walls of a narrow product annu-
lus. This dual jacketed design provides twice the heat transfer area
of conventional scraped surface heat exchangers of the same size.
During operation, the inner and outer wall of the product annulus
are continuously scraped by spring-loaded scraper blades which
prevent sticking or scorching of product feeds. In addition to prod-
uct fouling, the scraper blades also provide for even heat transfer
and homogeniety of product throughout processing.

The DR Series is available in 47 different sizes for atmospheric,
vacuum or pressure operation and can be constructed of various
materials to accommodate a wide variety of product applications.

Construction

The DR Series Scraped Surface Heat Exchanger/Evaparator is con-
structed of Type 304 or 316 stainless steel on all interior product
contact surfaces with Type 304 stainless steel outer jackets. Other
types of corrosion resistant alloys are available by special order.
The systems can be designed for either sanitary or NPT connection.
DR Series units are constructed with outer steam jacket and steam
core ASME approved for a maximum working pressure of 120 psi
for heating and 150 psi for cooling.

e Heat Transfer Area

Groen manufactures 47 different sizes of DR Series Scraped
Surface Heat Exchangers with heat transfer areas ranging from
4 to 200 square feet (See table on back page for a complete
listing of available sizes and heat transfer areas). DR’s with an-
nular diameter of 12" or less are constructed with a 5/8” wide
product annulus, while larger DR units contain an 11/16” wide
product annulus.

e Scraper/Rotor

Rotor drives are available with single or variable speed motors
chain linked or direct coupled to the bottom of a rotor drive
shaft. Rotor speeds range from 10-200 RPM, depending on the
size and application of DR unit. The stainless steel rotor and
drive shaft are segregated to allow for easy rotor removal and
replacement without interfering with rotor shaft alignment.

Scraper blades are connected to the rotor by a spring-action
attachment which, together with wear blocks, aligns the rotor in
the product annulus, eliminating the need for an additional bot-
tom rotor support. Scraper blades are available in several dif-
ferent materials including teflon filled delrin blades, nickel alloy
blades and specially formulated plastic blades.
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Caramel System with Model DR-1248 (complete with caramelliza-
tion vessel and surge tank.)

o Base Assembly

Units are furnished with standard components including
variable speed rotor and product feed pump drives with tachom-
eters, automatic temperature controller, jacket pressure in-
dicators, valving and piping for heating or cooling medium and
a pre-wired enclosure containing all control and indicating
equipment. The DR System is completely automatic and re-
quires only one operator for start-up or shut-down. Addition or
deletion of support components and instrumentation is possible
to suit each particular application.

e Vacuum Operation

For heat sensitive products, the DR Series is capable of opera-
tion under a vacuum of 28" Hg. Vacuum systems are useful in
concentrating products up to high total solids (99.8%) at low
temperatures, and in increasing evaporative rates. Vacuum
systems are equipped with a vacuum receiver, vacuum pump,
condenser, condensate receiver, product feed pump, and con-
densate and product take-away pumps.

o Chilling Operation

For chilling operations, the DR(C) units use a modern, pump
circulated refrigeration system that is compatible with most
types of refrigerants. Instead of flooding a large volume jacket,
refrigerant is pumped through a series of very thin jackets sur-
rounding the product channel on both sides, for more efficient
heat transfer. In addition to refrigerant feed pump and refriger-
ant pressure gauge, larger models have hydraulic lift controls
for raising the outer casing of the chiller for easy inspection of
product annulus. An optional control system can be ordered
which will automatically eliminate the possibility of chiller
freeze-up. DR(C) can also use chilled water or a water/glycol
mixture for cooling medium, when direct expansion refriger-
ation is not available or desirable.
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Finish

All product contact surfaces shall have a No. 4 sanitary finish con-
forming to all known sanitary standards.

Approvals

The DR Series Scraped Surface Heat Exchanger/Evaporator is
sanitary approved by the U.S. Department of Agriculture and con-
forms to the latest ASME codes.

Performance

Evaporative rates obtained using the DR Series Scraped Surface
Heat Exchanger depend on product viscosity, thermal conductivity,
density, heat capacity, hygroscopicity and flow rate, along with
steam pressure in the DR jackets. Highly concentrated liquids (over
95% total solids) have been found to evaporate water at rates of up
10 10 Ibs. /hr./ft? of heat transfer surface, while less concentrated
feeds have been found to evaporate at 25 Ibs./hr./ft.2. Discharge
product concentrations of 99% + total solids have been achieved.
Overall heat transfer coefficients of 430 BTU/hr./ft.? °F have been
achieved, evaporating water in a DR-536, although U values of
100-150 BTU/hr./ft.2 °F are typical in food product applications.
The DR Series Scraped Surface Heat Exchanger can handle product
flow rates from 500 Ibs./hr. to 50,000 Ibs./hr. For typical proc-
essing results, see table on page 3.

The simple, durable design of the DR Series allows for easy
disassembly of the unit for inspection, cleaning or blade replace-
ment. The top dome is removed and the rotor assembly simply
lifted off of the drive shaft and out of the jacket assembly to replace
the blades. Product changeovers can also be accomplished easily,
with downtime kept at a minimum.

Applications

The DR Series has been successfully used for a wide variety of prod-
ucts, especially those in the food, pharmaceutical and cosmetic in-
dustries. Typical applications include:

° Heating

Milk caramels, chocolate crumb, chocolate liquor, pie fillings,
gravies, purees, sauces, syrups, cereal coatings, candies,
salad dressings and other products.

e Cooling
Creams, lotions, fondants, peanut butter, shortening, marga-
rines, vegetable oil chilling and crystallization, slush freezing
fruit juices and other products.

e Vacuum
Cheese products, whey, juices, jams, jellies, sorbitol and other
heat sensitive products.

For typical product performance data, see lable on page 3.

Drigin of Manufaciure
All components of the DR Series are manufactured in the United States.
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DR(C) - For Cooling Applications
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Dual Jacketed Design

The DR Series achieves extremely high heat transfer rates by incorporating
jackets on both the inner and outer walls of the preduct annulus. During
operation, these walls are continuously scraped by scraper blades which
prevent product fouling and alse provide for uniform product throughout
processing. For chilling operations, this dual jacketed design and narrow
product annulus provides greater refrigeration efficiencies than conven-
tional scraped surface heat exchangers.




DR-3672 Pilot Plam'Systams Groen Test Programs

This compact DR-3672 can produce 35,000 DR-536 pilot units are available on a Performance on the DR Series can be demonstrated with your products,
pounds of shortening per hour. When used rental basis for in-field testing to in Groen's fully-equipped test laboratory in Elk Grove Village, lllinois. In
with non-motorized crystallizing elements, determine performance and capac- addition to feasibility studies on various applications, test runs may
this edible oil processing syslem reduces ity requirements. Units are avail- be used to accurately size production equipment.

electrical requirements by 85% and occupies able for atmospheric, vacuum and

only 34 square feet of production floor space. cooling applications.

TYPICAL HEATING APPLICATIONS FOR DR SERIE

RATE LB, /HOUR STEAM
END PRODUCT FEED % SOLIDS PER SO. FT. TEMPERATURE OF PRESSURE
CONSTITUENTS FEED FINISH FEED FINISH FEED FINISH PSIG
Coating, Popped Corn, Etc. gugar. Molasses, Corn Syrup, 75 96 1125 10 150 300 100
uller
Cereal Coating Sugar, Corn Syrup, 67 86 71 55 150 241 100
Fruit Flavors, Chocolate
Chocolate Crumb gulgar, Whole Milk, Cocoa 72 95 35 26 160 255 115
alce
White Crumb Sugar, Whole Milk 72 96 35 26 160 255 115
Milk Caramels Sugar, Corn Syrup, 75 89 65 56 160 235 100
(Soft) Whole Milk
Milk Caramels Sugar, Corn Syrup, 75 94 56 45 160 252 100
(Hard) Whole Milk
Toffee Sugar, Butter or Margarine 75 98 16 2 160 320 115
Distillers Sillage By Product of 30 75 32 13 147 220 110
Alcohol Distillation




4

| N

MADEINUSA

6 GROEN

‘NOISSINE3d NILLIYM S, ANYINOD JHL LNOHLIM G3ON00YIH 38 LON AVIN NMOHS NOILYWHOANI
FHL ANV INIMYHO SIHL 40 ¢IHSHOL314d0Yd 3108 SNIVL3Y NOILYEOJHOI BIAOC NOISIAID NIOHD :321LON

* SNOILYDI41D3dS I
NOILYTIVLSNI  HO4 A”OLO¥4 LINSNCD 610N ,
“39NVHO Ol 193r8ns 38Y SNOISN3WId + NONIY OL | -
*1S3ND3Y  NOdN  NOILYHNOIANGD  WNNOVA °¢ 03y LHOSH i ———— 2 |
¥ ) |
0STV HO Y04 SLNIWIONVHYY u>_mw._mpﬁm\_m.m d XX0E NO|_031M4dns ol
SHIANITAD  L4N s T8
*NOILYDITddY  SH3IWOLSND 1o idi |
¥43d4 QIYIINIONI 3G N¥D SIZIS HIHIO I o) L o
SALON "STI0YLNOD
INY  S39NYD “S1HIIT
SNOLLNE 1Y NIVINOD
N 2EN0S OL T3NVd TOYLINOD
ﬁ Gl \\_d__ W\ 37NODOWHZH L
[c2av]c 2ov[9aiv]sicricear|9oiv|ooiv]eoac|oses] 1seslorsz] a [ 7 1
zoce| 2oeglerocipozge|zoselsrocisrociossz|ovezliccelreiz| o
ovez|iecz]6sizlsosl] 1S91] 1Soi1|veci[veci|z6Si|z6el 0221 g
zicl| s1z2i|61zi|zo01] vi6 | #16 | 292222 019 | 018 [ 28w | v O
MLIW DS
41r21| 05701 v2 e 667¢ 8879 | 9875 | 2e7¥ [ L0%e [ @82 | Lom | we | YARM Q33dS 378vLsSnray q
L¥3H "IAD L1417 Y04 oWl
22| 229¢|099¢je00s| 22 v2|oove|0os || zrai|ogzi|oczl| 9es | 371S YAMOd  OITNVHAAH
"W'W SNOISN3WIQ - XOdddv 3AIEA HOLOY
- \£033ds u._m_uppmz_,od‘
I Th
zel [ zsl[varfozi[zsi[vol [ vai]evi[2c1 sz 1[001| a
oci|oci|ozi|ozi|osi]ozi|ozi]zoi|an| 26| va| o
00| 26| se|s.|go[co|oo]09|cs|ss|oc| g v
vs| 8y | ev|ev|oc|oc|ocloc|velve] 21| ¥ ﬁllg
14705 ]
vidy
Ici|en|ve |98 | ve|eo|iv|es| 18|61 | 8 AL
A¥3H
2.2v| 2.9¢]099gje00s] 2. ve[oovz|09si| 2rail0Szijesz 1 [9eG | 3215
SIHONISNOISNIWIQ ~X0ddd v =

DUE TO PRODUCT IMPROVEMENTS AND MODIFICATIONS, EXACT

SPECIFICATIONS ARE SUBJECT TO CHANGE WITHOUT NOTICE.
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