Pilot Unit Determines Design Parameters of

Steam-Jet Vacuum Equipment for Production Plants

GEORGE BLACK, Black-Russell-Morris, 231 Johnson Ave., Newark, New Jersey 07108

The efficient recovery of fatty acids and oils entrained
in the deodorizing steam has the economic advantages of
minimizing product loss and pollution in condenser water.
To determine design and operating parameters for a full-
scale production unit, a pilot unit was set up as a means
of establishing flow rates, pressure, vacuum, temperature,
load, type of mist eliminator and other factors that
would operate most efficiently on a plant production scale.

The equipment in the pilot plant ineludes a 24 in.
diameter Secrub-Vaector; a 12 sq ft, type 22-A ARM plate
type heat exchanger; a 112 sq ft vapor-in-tube surface
condenser with condensate tank; a 114 in. gear pump with
steam turbine drive; a two-stage, noncondensing Evactor
and a 200N Evactor vacuum pump.

The equipment was assembled as shown in the accompany-
ing diagrams. The Scrub-Vactor is a combination of a
jet-venturi fume scrubber and parallel flow condenser,
which uses the product itself as the serubbing medium.

Measured amounts of air, dry superheated steam and
fatty acids is admitted to the Serub-Vactor at a tempera-
ture of approximately 300 F, and a pressure of ap-
proximately 2 in. of Hg absolute. The inlet material is
joined by a stream of distillate released at about 135 F
and a pressure of 100 psig. The distillate is sprayed
into the receiving area at just under atomization eonditions.
The inlet material and the distillate mixture is drawn into
the venturi where they are thoroughly mixed and it is
cooled to approximately 150 F. The distillate and the
heavy oils which are condensed from the inlet mixture are
returned to the charge at the bottom of the vessel. The
charge is kept at a constant level by bleeding off the
excess. The temperature is kept constant by circulation
through the plate heat exchanger and returned to the
high press spray nozzle.

The high temperature, high pressure distillate motivates
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F1a. 1. Schematic drawing showing Croll-Reynolds Serub
Vactor test installation.

the flow and scrubs and condenses the vapor mixture being
fed in. The purified water vapor remains in the vapor
state because of the relatively high temperature, and passes
upward through a mist eliminator and then into the
surface condenser from which it is discharged. An ex-
tremely small amount of oil-laden vapor will pass through
the serubber in accordance with Dalton’s Law of Additive
Pressures.

Most runs of the pilot plant operation showed the
efficiency resulted in a better than 959 recovery of the
fatty acid oils. Samplings of the oils in the condensate
showed a negligible contamination.

Weighted condensate samples were taken by inserting
a tube into the condenser and drawing off a suitable
amount of the fluid. Xylene was added to the sample to
absorb any fatty oils that may have been present. The
xylene and its absorbed oil (if any) floated to the surface
and the sample was decanted leaving only the xylene
mixture. Heat was then applied to drive off the xylene
mixture. The amount of residual fatty oil remaining was
formulated with the amount present in the inlet mixture
and equated to a figure representing an efficiency per-
centage:

Efficiency = 1-(% oil residue/% oil inlet) = 959

The residue figure was also checked by measuring the
increase in distillate over a period of time and subtracting
it from the amount of inlet oil.

During the test runs the heat transfer ratios for the
plate cooler were worked out empirieally for the various
oils tested. These figures have proved valid when extrap-
olated for processs equipment.

From the test logs and observations, apparent that
production plant design and operating parameters were
established and that the efficiency of the pilot tests could
be simulated in full scale plant production.

Results also show that a Serub-Vaector recovery unit can
be placed in line in a continuous proceess equipment scheme
without interrupting the functioning of the other chemical
processing equipment as there is a minimal loss of pressure
in this set-up.

Analysis and calculation of the test data results prove
that the test data are practical as eriteria for full secale
equipment selection and operation. Also, use of the pilot
unit assures an exceptionally high percentage of water-
free product recovery and low contaminant eondenser water.
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five-year period similar groups, arguing for the formation
of such a Subcommittee, have appeared at almost all meet-
ings of the Committee, mainly at the 1965 39th Fall Meet-
ing in Cincinnati, at the 59th Annual Meeting in Wash-
ington in 1968, and at the San Francisco 60th National
Meeting in 1969. These efforts have culminated during the
past year in the formation of the Wide-Line Nuclear
Magnetic Resonance Subcommittee of the Instrumental
Techniques Committee. W. A. Bosin, The Pillshury Com-
pany, 311 Second Street S.E., Minneapolis, Minn. 55414,
has aeccepted appointment as Chairman of the new Sub-
committee.

The Subcommittee is still in the process of formation.
Among plans for early collaborative effort are the forma-
tion of Task Groups to investigate methods for determining

solid-fat indexes (SFI) by means of wide-line nuclear
magnetic resonance spectroscopy, and collaborative study
of methods for the determination of total oil content of
vegetable oil samples also by wide-line nuclear magnetic
speetroseopy. Individual members interested in either of
these activities are urged to contact Subcommittee Chair-
man William Bosin.

R. T. 0’CoxNoR, Chairman

R. R. ALLeN, Subcommittee Chairman

K. M. Broest, Subcommittee Chairman

J. R. Carpaurr, Subecommittee Chairman
S. F. Hers, Subcommittee Chairman

C. W. HoErr, Subcommittee Chairman
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CROLL-REYNOLDS AGENTS

NEW ENGLAND

JDI';NOSTON 22NGINEERING SALES €0.
66 Claypit Hill Rd., Wayland, Mass. 01728
Phone: 617 358-7944

MID-ATLANTIC

HINKEL & COMPANY, INC.
1321 Oliver Bldg., Pittsburgh, Penna, 15222
Phone: 412 281-2067

GEORGE KELSO COMPANY
P.0. Box 34, Upper Darby, Pa, 19084
Phone: 215 747-2303

CBM EQUIPMENT CORP.
50 Eaglebrook Dr., Buffalo, N, Y. 14224
Phone; 716 674-4600

MIDWEST

. ENTWISLE ASSOCIATES, INC.
941 Garfield St., Qak Park, lllinois 60304
Phone: 312 386-4878

1. A. GERLACH
1216 Ridge Cliff Road Wyoming
. ’ Cincinnati, Ohio 45215
LOSOSOI0 0 Phene: 513 821-5644

SOUTHEAST
GEORGE S. EDWARDS COMPANY
P.0. 35913

Birmingham, Alabama 35209
Phone: 205 879-1633

PRUL A. CHAPMAN ASSOCIATES, INC.
Drawer 750
Elizabethton, Tennessee 37643
Phone: 615 543-3125

PAUL A. CHAPMAN ASSOCIATES, INC.
P.0. Box 8205
Chattanooga, Tennessee 37411
Phone: 615 624-9975
P.0. Box 17595
Charlotte, North Carolina 28211
Phone: 704 366-2507

SOUTHWEST

BILL HENDRICKSON & CO.
P.0. Box 55565
Houston, Texas 77055
Phone: 713 - 464-5152

CREOLE ENGINEERING COMPANY
P.0. Box 19112
New Orleans, La. 70119
Phone: 504 822-0862 & 822-0875

HAKO-HEARN ENGINEERS
614-A Beacon Bldg.
4th at Boulder
TJuisa, Oklahoma 74103
Phone: 918 583-8218

RANCO ENGINEERING SALES
P.0. Box 4662
El Paso, Texas 79914
Phone: 915 755-5271
WEST
THE BURHANS-SHARPE COMPANY
P.0. Box 3906
Seattle Washmgton 98124
Phone: 206 932-1030
Weatherly Building, 516 S.E. Morrison St.
Portland, Oregon 97214
Phone: 503 234-9435
P.0. Box 2128
Yakima, Washlngton 98902
Phone: 509 2486099
L. A. CHRISTOPHER COMPANY
P.0. Box 18348, Capitol Hill Sta., Denver, Colo, 80218
Phone: 303 534-1338

chou-Revwouns SCRUB \lABI[IH

The Croll-Reynolds Scrub-Vactor is a combination of a jet-venturi fume g2 North Garfield Ave,, Athambra, California 91800

scrubber and parallel flow condenser which uses the product itself as ppocess engineers, we.
the scrubbing and condensing medium. Used primarily to recover 3% lthstest ~ 12
products from edible oil deodorizers and distillation equipment, the Phone: 415832-1253

Scrub-Vactor may be readily applied to other fields. ASION CORPO‘;':;'S';AM

Application is limited to vapors and entrained liquid having vapor & ou s simae™

pressures significantly lower than water vapor, i.e. “high boilers”. PO.Box18e o eec
However, where deodorizing, distillation or concentration are done at hone: 514 837.2803

elevated temperatures and in vacuum, the Scrub-Vactor is an effective oM suick Limren

t
device for the recovery of aniline, glycerine, high boiling organic com-  hose: eos 7a8a161 "

pounds, and high boiling mineral acids. FOREIG)
s SR,
WRITE FOR NEW SCRUB-VACTOR BULLETIN SV-66! P:{némzos%lg DM
one:
MAXWELL INDUSTRIES
4 Esdalie Place, Arnq Australia

Croll -Reynolds company, iwe.

751 Central Ave., Westfield, N.J. 07091 201+232-4200  pnturcs, Puerto Ric

In New York, 212:964-5784 ma;ru:n folerAnA
CHILLVACTOR® » EVACTOR® « SCRUB-VACTOR®« FUME SCRUBBER Piaca buque Da Tera  §, 24, 2°€

Lisbon, Portugal

eses  Phone: 32 42 13
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