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I. SCOPE OF REPORT 

This report covers the technical progress to January 1, 1980, under 

Phase I, Feasibility Study, of a Mechanical Vapor Recompression/Falling 

Film Ev0por.ator demonstration plant to be installed at a beet sugar factory 

in the continental United States. 

l. Technology Review 

a) Technical literature search. 

b) Visitations to selected operating installations of subject 
technology. 

c) "State of art" study of U.S. industry's utilization of steam 
and vapors in the process. 

2. Demonstration Project Study 

a) Study to determine site or sites for demonstration project. 

b) Make energy balance study on selected plant or plants. 

c) Predict results of demonstration project with synthetic energy 
balance. 

d) Expected capital cost and energy cost savings will be projected. 

In this study, Silver Engine.ering Works, Inc. (S.E.H.) is restricting 

its -efforts to the axperie1~e auJ applic~tio~ of these technologies to the 

Beet Sugar Industry. Coury & Associates, subcontractors to S.E.W., are review-

ing the technologies as applied to industries other than sugar. Because of this 

separation by industries, this report is presented in two parts - one for 

the Beet Sugar Industry, and one for other industries. 

Since this is an ~erim rep~ it will cover only' those activities 

accomplished up to January 1, 1980. A more detailed report covering factory 

visitations will be submitted with the next Technical Progress Report. 

- 1 -



II. ABSTRACT OF REPORT 

This report addresses the progress to date by Silver Engineering ~.Jorks, 

Inc. and their consultants, Coury & Associates, in the development of a 

study of the application of the technologies of mechanical vapor recom­

pression and falling film evaporators as applied to the Beet Sugar Industry. 

Areas of progress are reported in the following areas: 

1. Technical Literature Search. 

2. Plant visitations of existing appl-ir.Rticms of VR/FFE. 
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III. TECHNICAL LITERATURE SEARCH 

A. Sugar Industry 

The abstracts published in the. "Sugar Industry Abstracts" (S. I .A.) \vere 

reviewed back to 1959 which identified all technical articles 

published relative to these technologies. A list of the publica-

tions re.vie\ved by S. I. A. is enclosed as Appendix /fl. From this 

review 86 publications were identified as germaine to the heat 

balance and evaporation technologies of sugar manufacture. 

A critical review of the abstracts reduced the number of papers to 

28. This list is enclosed as Appendix 02. La Sucrerie Belge was 

conta~ted to provide all those papers listed for which an English 

translation Has available, and the cost of translating those which 

are not available in English. Since we have access to German and 

French translators, \ve have asked that those papers also be for­

warded. To date our file is incomplete. 

Certain papers are now in the process of being translated. 

The content of the papers ohta.ined will be reviewed and pertinent 

information used in the conduct of the preliminary engineering in­

volved in Phase I & II of this project. 

B. Industries Other than Sugar 

A lit~rature search in non-sugar areas yielded nine significant 

papers which are enclosed as Appendix #3. Also a list of manufac­

turers of VR/FFE systems is included as Appendix #4 .. Five companieS 

utilizing these technologies were identified and included as Appen­

dix /15. 
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IV. SELECTED FACTORY VISITATIONS 

A. Sugar Industry 

1. The European sugar industry has for many years been forced to 

pay from two to four times the U.S. price for energy. As a 

result, capital expenditures for equipment and processes to re­

duce energy consumption have been much easier to justify. Most 

European factories produce sugar for half, or less, energy than 

does the average American factory. For this reason, this study 

would be derelict if .it did not take a close look at European 

practices for the conservation of fuel. Therefore, a visit to 

European factories ~vaR :=;r.hPrlnll?d. 

During the period from November 24, 1979, through December J.l, 

1979, the S.E.H. Project Manager toured several beet sugar fac­

tories in Europe for the purpose of reviewing with factory opera­

tors their actual experience in operating and maintaining the 

subject equipment. · Hh.ere possible, operating data was provided 

by the factory so that the performance of the e~uipment could 

bt? '¥"valuated. 

The factories visited and the focus of each vi~~t followo1 

a. Raffinerie Tirlemontoi.se SA, Hoegaardcn Factory, Belgium. 

(1) SLeam turbine driven centrifugal compressor recompres­

sing first effect vapor back to steam chest pre8sure. 

(2) Beet Pulp drying apparatus utilizing waste c.ondensatQ6 

as heat source. 

b. Raffinerie Tirlemontoisc SA, Tienen Refinery, Belgium. 

(1) 'l\vo double-effect fal.ling film evaporator stations 

under construction. These stations used to concen­

trate pan feed Jiquors from 68° to 73° Brix. Stations 



totally automated with digital control, cathode ray 

display, automated hard copy logging and alarms. 

c. Raffinerie Tirlemontoise SA, Wanze Factory, Belgium. 

(1) Two-steam turbine driven centrifugal compressors recom­

pressing first effect vapor back to steam chest pressure. 

d. Raffinerie Tirlemontoise SA, Oreye, Belgium. 

(1) Cursory look at evaporator station consisting of falling 

film evaporators used as second and third effects of a 

four effect station. 

(2) A continuous crystallizine pan used for second boiling. 

Operating personnel were not available for interview at 

the time of this visit. 

e. Raffinerie Tirlemontoise SA, Genappe Factory, Belgium. 

(1) A five effect evaporator station, all bodies of which 

are fallin~ film type. 

f. Fabrique de Sucre de Frasnes-lez-Buissenal SA, Belgium. 

(1) Process by which diffusion juice was cooled by cassettes 

to make practical the utilization of heat from previously 

wasted hot condensates. 

g. Hellenic Sugar Industry SA, Platy Factory, Greece. 

(1). Visit with Dr. P. Christodoulou,_ author of a signifi­

cant paper on steam balance and fu~l economy. 

h. Zuckerfabrik & Raffinerie Aarberg AG, Aarberg Factory, 

Switzerland. 

(1) The first and perhaps most successful utilization of 

mechanical vapor recompression in the beet sugar indus­

try as applied to both the evaporation and sugar cr.ys-
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tallization stations. 

(2) One falling film juice concentrator raising pan feed 

1 · f 69° to 74° B · 1quor rom r1x. 

B. Industries Other than Sugar 

1. Milk Specialties, Boscobel, Wisconsin 

a. Milk Specialties is a whey processing plant that concentrates 

wl1ey to produce a milk substitute used in feeding cattle. 

\\!hey, r1 byproduct of chee3e .manufat:ture, is delivered to 

Milk Specialties containing al.wut 6/~ disso.Lved solids. The 

whey is preheateJ lu 168°F. nnd pumped inlo one side uf the 

evaporator. The whey circulates through one stage of the 

"split" evaporator at 168°F. and through the other stage at 

150°F. Crossover piping connects the t~..ro product loops, allmv-

ing the product to transfer from one stage of the evapoa-

tor to the other stage. 

Vapor evaporated from the product in both stages of the evapor-

ator· is collected and passed through a geparator wher~ a 

wire mesh removes any mist from the vapor and returns the 

liquid to the evaporator product line. The vapor from the 

separator is comprPssed by an cl<~<'.f"1"'i.•::, u1uLur driven, cenlr:i.fu-

8Al Lluwur thdt incr~dses rhe vapor pressur~ 2 psi with a fl6w 

rr~te of· 16, 250 acfm. Tltls compressed vapor ~s returned to 

the evaporator to evaporate more water from the product. 

Condensate produced in the evaporator is removed to a condcn-

sr~te receivi.ng tank ilnu Llle vapor in tank is processed 

through a condenser to remove the non~condensable gases, 

while condensed liquid is returned to the tank. Liquid from 

the condens.J.te receiving ta!1k is pumped, under pressure~ to 
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the cond~used vapor line where the liquid is flashed and 

mixed with the vapor going into the evaporator. 

During plant operation, the whey i~ continuously flowing 

through the evaporator stages. A gamma densitometer senses the 

density of the product stream and actuates a pump and valve 

to remove the product Hhen its density reaches a level correspond­

ing to 50% dissolved solids. 

The current process has been in continuous operation for two 

years with no serious operational problems. Every ten days 

the prnt:ess is ctopped awl Lhe evaporator is cleaned out ,,d th 

steam before c6ntinuing the process. 

2. Grain Processing Corporation, Muscatine, Im<1a. 

a. The Grain Procl.?.la&:ing Corporatiun plaut is a corn wet-milling 

plant that converts corn into cornstarch and alcohol. 

The solution entering the evaporation process consists of 

8% dissolved solids, mostly cornstarch. A heat exchanger 

using evaporator condensate heats the solution to 190°F. 

The ::;olution is then· pump~d throngh three ri::ling/fdlllng 

film evaporators in series where the concentration of the 

product is raised to 30% dissolved solids. Vapor evapora­

ted from the solution in each evaporator is collected in one 

large separntor where vapors are removed and condensate is 

returned to the product streams. Liquid is removed from the 

vapor by first passing the vapor through a bubble-cap tray 

and then through a mesh scrubber. 

Vapor from the separator is compressed in a steam turbine 

driven Allis-Chalmer~ centrifugal blower producing an 

increase of 6 psi with a flow rate of 100,000#/hr. The origi­

nal automatic control on turbine operation has been over-
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ridden by manual control. A feedback loop across the com­

pressor uses some of the compressed vapor to preheat the 

vapor entering the compressor. The compressed vapor is sent 

to all the evaporators to evaporate more water from the cir­

culating product solution. Before the compressed vapor enters 

the evaporators it is desuperheated with the addition 

of some of the cond~nsate that was used to preheat the pro­

duct solution. 

Condensate produced in the evaporators is collected in a 

tank where the non-condensable vapors are vented and the 

condensate is collected for use in preheating the product 

solution. 

The evaporator process removed 100,000#/hr water from the 

product solution, using 10,000#/hr steam, and the product 

output is 40,000#/hr. At the time of the plant visit, all 

four evaporators·were being used, but the total flows and 

evaporation were tinchangcd. In four years of operation the 

blower wheel has been replaced once.due to pitting by liquid 

impingement. Superheating the inlet vapors has solved this 

prnh 1 f.>.m a.ncl there have been no other serious operational 

problems as long as the prescribed routine maintenance is 

performed. 

The cornstarch solution flowing through. the evaporators leads 

to a problem of fouling by various protein compounds. Because 

of this, the evaporators are cleaned out after every ten days 

of service, and the separator mesh is cleaned every six n~nths. 

An individual evaporator can be cleaned without stopping 

the total process. The evaporator to be cleaned is isolated 

from the process and a caustic solution is used to remove tlw 
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protein dep6sits. Cleaning the separator mesh with a 

.caustic solution involves shutting down the process because 

of the lack of a spare separator. 

V. PKELININARY CONCLUSIONS FRON FACTORY VISITATIONS 

A. Sugar Industry 

All technical data and its presentation must be submitted to the 

individual factory management for review, editing, and approval 

before publication. Such a submission has not been made at this 

time. Therefore, the conclusions cnnumerat(.!d below are preliminary, 

tentative, and non-specifi~ as it related to any particular factory 

·or install.ation. 

1. Hcchanical recomp~~cssion equipment has proved to be extrerf1ely 

reliRble and relatively maintenance free. There are no physical 

reasoris that x.;oulc! suggest that the type of equipmei!t observed 

in service is not ,._:ell suited for the service. 

2. A very e.fficient entrc:inmcnt separator must be. used to rerao-.re 

carryover of cont.:::min.ation fron1 the evaporated juice so that: 

a. . Condensates Hill not· be co1:tam:lna ted so <:.s to preclude 

use as boiler fecdwater. 

h. To miniillize the depos:i. t s of r.arbonized sugar in the com­

pressor and piping system. 

3. Alt mech.:';1ical compression units Here being run at constant 

speed. Some installations had originally been instCJlled to 

run 11t variable sr)(:~"·d under aui:omatic control, but because of 

oper:1 t:ing probJ.•.?.ms h2ve been converted to ccns tant speed. 

4. The mo~~t "norm:-~1." appl:Lc<1tion of mechan:i.e;-.1. recompu~ssi.on -;.;<ts 

for th(.! rec.on:prc;.:~;"i.ou of first effect v<·tpc,r to :i_ts steam chest 

prcssuu.~. 
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5. The application of vapor recompression most often involved the 

usc of two bodies operated in parallel as first effect. One of 

the bodies Hi-lS operated as a "base loaded" unit, essentially a 

constant load. The recompression unit favored that body. Th~ 

other body, conventionally piped, took the load swings which 

were accmnmodatcd by steam make-up through a pressure reducing 

station on "live" steam. 

6. A fall:i_ng film evaporator 1s essentially a "constant capacity" 

unit. Variations in capacity affect the color of the juice. 

All persons intervie;;I\Tecl on th·i s subject strongly recommended 

_that tide typ(; of evdiYJHJ,l.Ul.' lw m:\r-•rJ .<is the lact body of m ~ l.:~l.­

tion, or as a concentrator where the rate of evaporation would 

not be materially affected by tbe extreme variation in vapor de-

mands as is normally present where crystallizing pans are oper­

ated with an evaporator blced vapor. 

7. The design au.d main.te.nance of the iuic~ distrih11tnrs i.n a Lilling 

film evaporator is critical. Equal distri.butj on to every tube. in 

the ·bocly is essential to prevent dJ:y tubes and consequent cannel-

ization of sugar. 

8. Juice distributors containing any type of orifice to distribute 

the. j Lt.i.•~l;! slwuld. bt uvoldeJ sinc:e the or-ifices are very likely 

to plug. V-notch weirs fed by a trough system are recommended, 

and precision levelling anrl alignment are mandatory. 

9. At best, the heat transfer coefficient·of a falling film evapora­

tor is not mor0 than 50% higher than the .Roberts type evaporator 

Hh:\.ch \·;auld normally be used in the same service. 

10. Puilipccl recirculation for c<IC.h fallin~ film e.vaporator body is 

mnuclatory sinc.c the total feed volt::H~ must he constant rc~gnrd­

le!;s of st;:t:lon trn·ougl1pt1t. Under low throughput volume~>, the 

- 12 -



retention time increases because the recirculation rate must 

increase. This is detrimental to juice color. 

11. ·All factories visited used either juice decalcification, chemi­

cal scale control (chelants), or both to limit scale formation 

on heat transfer surfaces. 

12. To achieve maximum energy efficiency in a sugar factory it is 

necessary to reduce to an absolute minimum the heat losses to 

condense1·s. This involves extensive utilization of evaporator 

bleed vapors and of pan vapors. The.most obvious use of this 

lO'il gracL~ energy is for the heating of cold, rav1 juice. This 

r.equircs a heat exchange between cold cassettes and diffusion 

juice the temperature of Hhich nould normally be in the area of 

25°C. provided the proper apparatus is used for cooling the raw 

juice. Such a temperature allo~\'S utilization of the lmv grade 

energy sources such as pan vapors. 

13. The heat normally lost in ex~ess condensates should be utilized 

in heating cold, raw juice, or, possibly, the drying of beet 

pulp. 

The above conclusions will be documented to some extent by data accumu­

lated from individual factories during the European visit. 

B. Industries Other tha.n Sugar 

1. The technical literature search has come up"with the following 

l:i.st of recommendations on VR/FFE applications. 

a. If th0. proposed plant ho.s an existing supply cf high-pressure 

steam, a steam turhj.ne can be used to llrivc the comprc.~~cor. 

b. The vapors enteri.ng the compressor should be superhe~tcd to 

el:i.min:Jte vapor droplets tll:1t could seriously erode the . 

compre~snr bl~d~s. 

c. Entrainment of soLi.cls and liquids in the vapor \li thin the 
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comprer;sor should be kept to a m:i.n:i.Eutm to avoid possible 

adherence of materinls.to the blades. 

d. AuxiU.<lry steam is needed for st<nt-up and cle<Jning of· 

evapor::ttors. 

e. VR/FFE applic~tions are well suited to uses where low tempera-

turc cvapor<i t:Lciu is r~,qu ired. 

f. The co;~tprcssor has to be m.:1tchcd closely to the evaporation 

process :Lu terms of fJm,7 3nd pressure to prevPnl unstable 

g. Desuperhcating the compressed vapors before returning vapurs 

to evapon:.t:nrs leads to mo~e effici.'::'llt operation. 

h. Large heat tran::;fer surfaces \.:rithit1 the evapn·:-ar-nrs aro more 

cost effective when allowing for evaporation at cmall tempera-

ture diffn:enC'.es Cl.nd Ler:ping the requj_red com.pressj nn 

ratio ~.;ithirc stanuard n>.:1ges (1<:::-:s th.:m 1.5). 

L \11\./ FFE is usually only a viable economic alternative in 

C'.·\.·8porativc npplicatiuus t,rhet"e tht:>. bo:Ll:i.ng point rise is lt!SS 

0 
than 10 F. 
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Appendix I· 

SUGAR INDUSTRY Al8S1RACTS 
published by 

La Sucrerie Beige 

VOL. 40 LIST OF JOURNALS 1!178 

The following journals are surveyed regularly for relevant papers, from which abstracts are made: Papers from other 
sources are frequently inc:luded. 

Abbreviated forms of journal titles are shown in bold type. The list is in alphabcUcal order of the abbrevi.ated tines of 
journals. 

Acta Academiae Aboensis. Series B 
Acta Agriculturae Scandinavica 
Acta Alimentaria Academiae Sclen-

tiarum Hungaricae 
Acta Alimentaria Polonica 
Acta Chemica Scandinavica. Series 

B 
Advances in Carbohydrate Chemis-

try and Biochemistry 
. Advances in Food Research 
Afinidad . 
Ag~icul!ural and Biological Chemis­

try 
AIChE Journal (American Institute 

of Chemical Engineers) 
AIChE (American Institute of Chem-

ical Engineers), Symposium Series 
Alchi·Ken Shokuhln Kogyo 
Alimenta 
L'Aiimentatiori et Ia Vie 
American Journal of Clinical Nutr-

ition 
Analytical Biochemistry 
Analytical Chemistry 
The Analyst (London) 
Anales de Ia Asociation Quimlca 

Argentina 
Animal Feed Science and Technol­

ogy 
Annales de Gembloux 
Annual Report Bureau of Sugar 

Experiment Stations. Queensland 
Annual Report Experiment Station 

Hawaiian Sugar Planters' Ass­
nr.intion 

Annual P.eport Experiment Station 
South Alrican Sugar Association 

Annual Report Mauritius Sugar In­
dustry Research Institute. See : 
Mauritius Sugar Industry ResearC>h 
Institute. Annual Report 

Annual Report Planalsucar Estacoes 
Experimentais (Sao Paulo) 

Annual Report Sugar Milling Re­
search Institute (Durban). See : 
Sugar Milling Research Institute 
(Durban). Annual Report 

Annual Report Taiwan Sugar Res­
earch ln~ti:tlt8 

Annual Report Tate & Lyle Ltd. 
Group Research & Development 

Ann3les de Zootechnie 
Analos de Quimica 
Applied ::md Environmental Mlcrob­

iolog)' 
Archives of Biochemistry and 

Biophysics 
Archiv liir Gcflu~elkunde 
Arc~1Jv fiir Tlt-~n·rll~·ihrufiY 
ATAC · (Asociaci6n de Tecnicos 

t.zucurr.ros de Cuba) 
Australian Journal of Dairy Techn­

ology 

Australian Journal of Experimental 
Agriculture and Animal Husbandry 

Australian Sugar Jourmil 
Azucar y Productividad 

Bakers' Digest 
Belgisch lnstituut tot Verbetering 

van de Biet; Driemaandelijkse 
PubHkatie. See : lnshtut Beige 
pour !'Amelioration de Ia Bette­
rave, Publication Trimestrielle 

Le Betteravier 
Biochemical Journal 
Biochemical Society Transactions 
Biochimica et Biophysi·ca Acta, 

General Subjects 
Biomedical Mass Spectrometry 
Biotechnology and Bioengineering 
BMA Information 
BNF Bulletin (British Nutrition Foun-

dation) · 
Boletin de Ia Estaci6n Experimental 

Agricola de Tucuman 
Boletim lnsti!uto de Tecnologia de 

Alimentos, Sao Paulo 
Boletin de Ia Sociedad Quimica del 

Peru 
Boletim · Tecnico Copersuca·r (Sao 

Paulo) 
Brasil Acucareiro 
Brewing and Distilling International 
British Food Journal 
Britlnh Poultry SciE111cu 
British Sugar Beet Review 
British Sugar Corporation Technical 

Conference 
Bulletin of the Chemical Society of 

Japan 
Bulletin of the Institute of Chemistry 

AcAdemia Sinica (Nankang, Tai­
wan) 

Bulletin Scicntifique, Conseils des 
Academies des Sciences et des 
Arts de Ia RSF de Yougoslavie, 
Section A 

Cane Growers' Quarterly 13ulletin 
Canadian Institute of r-ood Science 

and T:.:chnology Journal 
Canadian ,Journal of Chemifitry 
Carbohydrate Research 
CCB, Review for Chocolate, Con­

fecticmo:ry ?.nd Bn!<erJ 
Cr.:!lulose Ch~mintry 01nd Tcohn;Jio;r/ 
Centro J\zucar (University of Las 

Vlil:~s, Cuba) 
Cereal Ghcmistry 
Cnreal r:oods World . 
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Chemia. See : Zeszyty Nauko·.ve 
?olitechniki Lodzkicj Chemia. 

Chemical Age oi India 
Chemia Analityczna (Warsaw) 
Chemistry in Britain 
Chemistry in Canada 
Chemika Chroni~a 
Chemika Cluonika Ger.ike Ekdosis 
Chemical Communications. See : 

Journal of the Chemical Sor:iety. 
Chemicai Communications. 

Chem:•:al Communications (Stock-
holm) 

Chemical Engineering Journal 
The Chemical Engineer U.ondon) 
Chemical & Engineering Ne\'13 
Chemical Engineering (New York) 
Chem:cal Er.gineering Progress 
Chemical Engineering Progress 

Symposium Series. See : J\IChE 
(American Institute of Che:r.ical 
Engineers). Symposium S•Hies 

Chemical Engineering World 
Chemical Industry Developments 
Chcmische lndustrie (Dues,ci:J-:>rf) 
Chemische lndustrie lnternat:onal 

(Duesseldor:) 
Chemistry and Industry (London) 
Chemie lngenieur Technik 
Chemistr.y Letter!? 
Chemical Processing (London). 

See : Processing 
Chemicky Prumysl 
Chem~:al Senses and Flavor 
Chemical Society Reviews 
Chemia Spozywcza. See : Zcszy!y 

Naukowe Politechniki Lod.zkiej 
Chemia Spozywcza 

Chcmia Stoso11:ana 
Chemic Technik (~eidelberg) 
Chemische Tech:1ik (Leipzig) 
Chemtech (Chemical Technology) 

{Washington) 
Chromatogmphia 
Circular de Ia Estaci6n Experimen­

tal Agricola de Tucuman 
Collection of Czechoslovak Chem­

ica! CommunicaUons 
Communications de Ia F?.CLilte cies 

Sciences de i'Universite d'Anl':era, 
Ser. B, Chcmie 

Coniectionery f'ro-:luction 
Control Cibernetica y Automat·· 

izaci6n 
Cooperative Sug~r (New Delhi) 
Compt0s Rundus de I'A~s·~mh!ce 

Gt!m6ralr. de 1<>. Cmnmission lnter­
naticnale Technique ce S!.!crerie 
(C.I.T.S.) 

Critical R0views in Food Science 
and Nt!triticn 

Crystallizer (Los Sanos, Philippines) 
CSM lnformatie 



Cuba Azucar 
Cuban Journal ol Agricultural 

Science 
Cukoripar 
Czechoslovak Heavy Industry 

Dal-lchl Kogyo Selyaku K.K. Shaho 
Dempunto Gijut~u Kenkyukal, Kaiho 
Deu:sche Lebcnsmittei-Rundschau 
Dimensions/NBS (National Bureau 

of Standards) 

East African Agrit'ultural and For­
estry Journal 

Egyptian Journal of Chemistry 
Egyptian Sugar and Distillation 

Company, Sugar Cane Depart­
ment, Research Bulletin 

F.\yo Tn !;hnlruryo {JourrHII of tho 
Japanese Society of Food and 
Nutrition) 

Elelmezcsi lpar 
Elelm1szervi7.sgalali Kozh~menyek 
'E:lt-niko liliumuhonlo 2tlnllreo;, Tfi• 

m~iira:on Dellion (Hellenic Sugar 
lndu!>try Qunrterly Bulletin) 

Energy Co:wer:;:on 
Ernahrung/~Jutrition 
Emiihrungswirtschalt 

· Es:aci6n Experimental Agricola de 
Tucuman. Boletin. See : Boletin 
de Ia Es:aci6n Experimental Agr­
icola de Tucuman 

Estaci6n Experimental Agri:ola de 
Tucuman. Circular. See : Circular 
de Ia Estaci6n i:l!perimenlal Agr­
·:·cola de T-uc~man 

European Chemical News 
F.uropean Journal of llppl'ed Micro­

biology and Biotechnology 
E.,ptH i11rt!11~al Agriculture 

Faraday Di:;cussions of the Ch:.!m­
ic·al !ur.:luiy 

Fermentnaya I t,plrtnv;~ya Promysh-
lennost' 

F:!tr aJ:un !. 5coorn::oii 
Focus (S:ockholm) 
F.O. Li.::ht's lnt?rnational Mo!asr;Fs 

r.cporl 
F.O. U:ht's International Sugar 

Economic Year Book and Direc­
tory. See : F.O. Licht:; ln:crnatio· 
.nai·('s Zucl<en•Jirlschaftlich?.=> .I::Jhr. 
und Acire~nbut:~l 

F.O. Llchtr, lnlernationales Zu::ker­
vh1~Cha!~liches J<:i1r- 11nd Adress-

. buch 
Food and Cosmclics T-oxicology 
Food En(!incering lr.lern~:ion~l 
Foc:l Manufacture 
Food Pror.r:$:;ing (Chlc;;go) 
Food Procoscing lnc1us!ry 

· Food Prod:Jct Develo;:;ment 
Food Resea~cl·r lls~ocic::ion. See : 

LP.atllerh::><Jd Food F't./1. 
Food Science + Technology (Zu­

rich) Sec : l.P.~cnsmi:~ei-\Vi~sen­
scha:t + Tccimolcgie 

rood Tcc:.hnoloyy (Ci'llcago) 
Foo:l Tri!de Review 

Ga~r.:a Cukrcwnicza 
GI131Hl Journ~l of Science 
G~cwnll< Hemi:;l<og Drustva {Bzo. 

uad) 

H<lkl;okoga!<U K~l~hi 
H<~ulcs Eludes Dclle;·aviercs et A!jr­

icoles 

Hawaalian Planter's RP.cord 
Hellen'c Sugar Industry Quarterly 

Bulletin. See : 'EIIenike Biomeh­
ania Zahareos Trimeniaion Dell­
ion 

Hemika Hronika. See : Chlmika 
Chronlka 

Huaxue Tongbao 
Hungarian Journal of Industrial 

Chemistry 

JCIDCA. See : Sabre los Derivados 
de Ia Cana de Azucar 

JCUMSA. See : International Comm­
ission for Uniform Methods of 
Sugar Analysis 

JIREl (Revue de l'lnstitut Internatio-
nal de R~cherchP.R BF.IIemvierP"} 

lndu~tr·:t!s AllrnentalrM et Agrrcoles 
Industria Alimen:ari (Pinerolo, Italy) 
Industria Azucarera 
Jndu·strie dell·e· Bevandc 
Industrial P. EnginnNin!J Chomi&try. 

ruadanio;:11tal:; 
Industrial & Engineering Chemistry. 

Process Design and Development 
lndustr·:al & Engineering Chemistry. 

Product RestJarr.:h and Develop-
. ment .. 

Indian Chemical Journal 
The Indian Journal of Agricultu~al 

Sclent'es 
Indian Journal of A!)plied Chemistry 
Indian Journal of Chemistry 
Indian Journal of Physics and Pro­

ceedings of the Indian Association 
fnr the Cultivation of Science 

Indian Jcurnal ol Te.::hnotnoy 
Indian Sugar 
l..'lnduotrlo Eocearifera ll<~lia,·ra 
lnform;:~tivo do lnilituto Nacional de 

Tecnolog·ia (N.S.) 
lnslitut Beige pour I'J.\mcliorotion de 

In De!.h:i'avt-, Pu!Jllcatlon 'i mn~s­
trlelle 

lnstit·u: International de RE•chercht!s 
Dell~ravie'"'~- 3tJu : IIRB 

tnternalionr~l Commission for Uni­
form Me1hods of Su~pr Analvsin 
(I~UMS~). Reports of Proceedings 
01 Sc-zs10ns. 

International Flavours and Food 
Additii:!!S 

lnterna!i:Jnal Revi&w lor S\J9af and 
Uonfectionery. See : Zucker- und 
SU::mwa~en Wirlschaft 

lnttJrnatlonal Suqar Jourr.al 
lrir.h Journal of Agricultural Res­

ea~:'h 

Irish Journal of Food Scie11~e 
lzl!cstiya Vysshikh Uch·E~nykh 

Zuvedenii, Pishchc,vaya Tq;d1!'101" 
ogiya 

Journal of the Agricul!ural Ar.sociat­
ioll of China 

Journal of A!)ricultural and Food 
C!,cmi51i'y 

Journ~l oi i\.gricu!turat Science 
,Journal of the ,.,_grrcul!iiml Society 

of Trinidzd <:nd Tc!Ja:;o 
The Journal oi .t'.gricul\u~o cl the 

Univ,~rsity of Puerto Rico 
.J;:mniczn Association of s'~'!J"r 

ir;:•:hnoloc;isls. See : JII3T 
Journal of ille P.merican Oil Chem­

ists' Society 
Journal of the AmNir.an Soc;e!y of 

Sugar Occt Tcchno!f'(lis:s 
Journ;;J of Animal Scisnce 
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Japan Food Sciences 
Japan Fudo Saiensu. See : Japan 

Food Science 
Journal of Appl:ed Eac:criology 
Journal· of Appl:ed Chemistry and 

Biotechnology 
Journal of the Association of Ofllc­

ial Analy:ical Chemists 
JAST (Jamaican Association o~ 

Sugar Technologists) Journal 
Journal of Bilcteriology 
Journal of Carbohydrates, Nucleos­

ides and Nucleotides 
Journal of the Chemical Society, 

Ch.:mical Communications 
Journal of the Chemical Society, 

Faraday Transactions 1 a:1d 2 
Journal of the Chem'cal Socie!y, 

Perkin Transactions 1 
Jourfl;ll of tho C'ihr mir.F.J ~ ... 1"'11' •.•r 

Japan. See : Nippon l<agaku 
Kaishl 

Journal of the Chinese Chemical 
Society 

Journal ol tilt: Chhr;se 1n~·1:iii:A nt 
Chemical engineer:; (Ta:-pel, Tai­
wan) 

Jourr.al of Cl~romalograp!'\y 
Journal of Chromatographic Sclenr.e 
Journal of Dairy Resaarch 
Journal ol Dairy Science 
Journal ol Fermenla!io;'l Technology 

(Osakil) 
Journal of Food Sclen·:e 
Journal of Food Scienca and 

Tt-chnology (Mysore) 
Journr~l of Food Technclogy 
Journal of Gen-ua! r.~icrobiology 
Journal of Human Nutrition 
Journol of Hrg:ene 
Journal of the lndion Chemical $oc-

ie:y . 
Journal of the Indian ln:;titute of 

s.:::ences 
Journal of t~e ln$titution of ChP.m­

ist:; (Calcutta) 
Journal of lh! lntematiulldl lns~l!ute 

for Sugar Beet Research. SP.F' · 
IIFHl 

Journal of the Japanese Society of 
Fnnrl "'1:1 Nu:ril,iQn, 8co : ;:i~ro To 
Shokuryo 

Journal of Organic Chemistry 
Journal of the Scientific Agri:::ultural 

Society of Finland 
•. lnnrn~l of the Slciono.:: of rood and 

Agriculture 
Joumal of Scientif'r. ::~nd lr.d"Jstrinl 

Resenr~·h (New Delhi) 
Journal of the Scientific Reoearch 

Cour:::il of ,lamaica 
J:-urn:al of St;ircd f'rodue;ts Res­

earch 
,)rl'llrn.~l rrf i'ri>:dmo Stud:C:l 
Journal Water Pollu!io:1 Cont;ol 

Federation 

l(:?mija u lr.dust;iji 
Kharchcva Prcmvslcv!st' Nuukovo­

Vrmbniollii Z!l'rr.ik 
l~h!t'boj)c.-:·~arnaya i Kor::iite:sk3ya 

Pro:nys:1l81 :!l~lst' 
l{hrz:-ti:cina !"rcmishleno~ t 

l.::JborJ!ory Proctce 
Lc Lll~t 
Latin An~erica:1 ,l::>~,rnal of Ch:·mic;:! 

Enqineoring ilnd A;>;iliGd Che~is­
tr:J.- S·r.~ : Rcvista La:!no2mzric2r:a 
de ln(;cnieria O.uimicJ y Quimica 
Aplicacla 



Lcathcrhcad Food R.A. Scientific 
and Technical Surveys 

Lcbensmittcl und Erniihrung 
Die Lcbcn:;rn!ttel-lnclustrie 
Lcben~mittel Tcchnik 
Lcbensmi:!ei-Wissenschaft + Tech-

nologic 
Licht. Sec : F.O. Licht 
Llsly Cukrovarnicke 

Mnandbl2d Sui!<er L'nie 
Macromolecule:; 
M<Jjalah Peru:;ahnon Gula 
Millays!an flgr'cultural Journal 
ManufacturinD Chemist and Aero~ol 

News 
Manufac:uring Confectioner 
Mauritius Sugar lndus:ry Research 

Institute Annual Report 
Memoria da Ia Conferencia Anual 

de Ia f,TAC (P.socia:r6n de Tec­
nicos Azucareros de Cubn) 

Memoirs of the Faculty of Science. 
Kyushu University, Series C, 
Chemi:;:ry 

Milchw:sscnschnft 
!trilling Feed and Ferlili£-er 
Mitteilungen· a us dsm Gcbiete der 

Lebensmillclun!ersuchung und 
Hygiene 

Mlekarske Lisly (Supplement In 
Prumysl Polravin) 

me 1\!ahnrng 
Nature 
Naachni Trudove Vissh lnslitut •po 

Khrar.ilelna i Vkusova Promish­
lenost, Plovdiv 

Netherlands Journal of Agricultural 
Science 

New Food Industry (Tokyo). See : 
Shokuhin Shisei Kenkyukai 

New Sci<ntist 
Nigerian Journal of Scien•:e 

· Nihon Eiyo Shokuryo Gakkai. See : 
Elyo To Shol<uryo 

Nippon Kaga::u Kaishi (Jourm:l of 
the Chemical Society of Japan) 

l~utrition and Fo~d Science 
Nutrition Reviews 

Obshchestvennoe Pitanie 

Philippine Journal of Science 
Philssuccap Crystal 
Phytochemistry 
Pishchevaya Promyshlennost' Mezh­

vedomstvennyi Respublikanskii 
Nauchno-Tckhniclleskii Sbornik 
(Tekhnika, Kiev) 

Plshchevaya Promyshlennost' Nauch-
no-Proizvodstv<Hmyi Sbornik 
(Tekhnika, Kiev) 

Po!mvinnrsktl a Chl<:dlcl Tcchnika 
(Supplement in Prumysl Potravin) 

Prace lnstyiut6w i L<oboratori6w 
Badawczych Przcmyslu Spozyw­
czego 

Proceedings. American Society of 
Sugar C:ln<J Toch;~ologds 

Procec(iings of Analytical Division 
of the Chemical Soci~ty 

Proceedings of the Annual Congr­
e~s ol t!lC .South African Sugar 
Teohnologiclr.' J\e~ociation 

Proceedings of the Annual Conv­
't·n!ion of the Sug;:u Technologists 
Azsociation of India 

Proceedings of the Convention of 
:he Deccan Sugar Technologists' 
Association (1:-~dia) 

Process Biochemistry 
Process and Chem:cal Eng:nEering 
Process Engineering 
Processing 
Proceedings of the Indian Acad­

emy of Sciem;es. Section A and B 
Preceedrngs of the lr.diiln Natior.al 

Science Acadzmy. Part B. 
Proceedings of the lntz·rnational 

Society of Sugar C&ne Tcchnoi­
O!lis!s 

Proceedings of the l<oninklijke Ne­
derlandse Akademie van Wetcn­
schappen. Series C 

Pru~;et:ding~ of the Meeting of the 
West Indies Sugar Technologists 

Proceedings of the Philippines Su­
gar Technologists Annual Conv­
'c·ntion 

Proceedings of the Queensland 
Society of Sugar Cane Tcchr.ol­
ogists 

Pro:·eedings of the Rnsearch Soc­
iety of Japan Sugar Refiner-ies' 
Tcc~nologisis. See : Seitc Gijutsu 
Kenkyukaishi 

Froceeding:; of the Techn:-cal Sess­
ion on Cane Sugar Refining 
Research 

Prumysl Potravin 
Przemysl Chcmiczny 
Przemysl Spozywczy 
Publication Trimestrielle lnstitut 

Beige pour !'Amelioration de Ia 
Betterave. See : lnstitut Be!ge 
pour !'Amelioration d·a Ia Belle-

. rave. Publication Trimestrielle 

Qunderni dell'lngegnere . Chimico 
Italiano (SuppiE·ment to La c:,im­
ii:a e !'Industria (Miian) . 

Quimica e Industria (Bilbao) 

R<:ssegna Chimica 
Report of the Hawniian Sugar 

lechnologlsts Annual Cunrerence 
Report of National Food Research 

Institute (Tokyo). See : 
Shokuhin Sogo Kenkyujo Kenkyu 
Hokol<u 

Report of the Taiwan Sugar Res­
ea~:·h Institute. See : Tal-Wan 
Tang Yeh Yen Chlu So Yen Chiu 
Hui Pao 

Research Bulletin of the Panjab 
· University 

Revista de Agroquimica y Technol-
ogia de Alimentos · 

F:evista Brasileira de Quimica 
Revista Brasileira d·e· Tecr.otogla 
Revis!<• de Chimie (Buci1ilmst) 
Revista Cubana de Ciencia Agriccla. 

See : Cubnn Journal of. Agricul­
tural Scienc·e 

Revistn ICIDCA (lnstitvto Cubario 
de Investigaciones de los Deriv­
ados de Ia Cana de Azucar). See : 
Sobre los Uerivados de Ia Cana 
de A 7111.'?.r 

Revista Industrial y Agricola de 
Tucuman 

. Rrvue de l'lnstitut lnl"ernntional da 
fle:·herches Betteravieres. See 
liRA 
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Revista Latinoamericana de .laa­
enieria Ouimica y Quimica flpl­
icada (Latin American Journal of 
Chernical Engineering and Appl­
ied Chemistry) 

Revista Lalinoamericana de Micro­
blolog!a 

Revista de Ia Real Academia de 
Clencias Exo:Jctas, Fisicas y 
Naturales 

Revue Agricole et Sucrier-e de l'lle 
Maurice 

Revue des Fermentations et des 
Industries Alimenta!res 

Revue Rot!malne de Chim!e 
Rhodes:a Agricultural Journal 
La Ricerca Scientilica Rendiconti 

South African Journal of Chemistry 
Suutll Africz.n Journal of Oaiiy 

Technology 
South 1\lrican Sugar Journal 
Sakharnaya Promyshlennost' 
Sakharnaya Svakla 
Sbornik Nauchnykh Trudov, Kach­

estvo i Khranenie Pishchevykh 
Produktov . 

Sbornik Vysoke Skoiy Chemicko­
Technologicke v Praze (Prague) 
Potraviny 

Science 
Science and Culture 
The Sciences 
Scientia Sinica 
Science + Technologic Alimeniaire 

(Zurich). See Lebensmi\tel 
Wissenschaft + · TechnologiE: 

Seilo Gijutsu Kenlcyukaishi (Proc­
eedings of t:,e Research Society 
of Japan Sugar Refineries' Tech­
nologists) 

Seker 
Sharkara 
Shipin Gongye (Food Industry) 
Shokuhin ShisE:i Kenkyukai (New 

Food Industry (Tokyo) 
Shokuhin Sago Kenkyujo Kenkyu 

Hokoku (Report of National Food 
Research lnstitu"tc (Tokyo)) 

Shokuryo 
Shokuryo Gijutsu Fukyu Shlrizu 
Skoda Review 
Sobre los Derivados de Ia Cana de 

Azucar 
!!ucke• l·!andlingar 
Starch/Starke 
Stord Bartz Review 
La Sucrerie Beige 
Sucrerie Franc;:aise 
Sucrerie Maghrebine 
Sugar y Azucar 
Sugar y Azucar Yearbook 
Sugar Journal 
Sugar Milling Research Institute 

(Durb<Jn). Annual Report 
Sugar News (Flombay) 
Sugar News (Maniia) 
Sugar Research Institute, Mackay. 

Annual Review 
!Jugar Technology Reviews 
Siisswaren 

T<Jiwan Sugar 
Tal-Wan Tang Yeh Yen Chlu So 

Yen Chlu Hul Pao (Report of the 
Taiwan Sugar Research lnslitute) 

Tate 8! Lvlc Time:s 
Tallgkeitsbericht, zuckerforschungs­

lnstitut (Wir.n) 
Technical Papers and Proc&edings 

of the Annual Meeting of Sugar 
Industry Technologi$ts Inc. 



Tccnologia de Allmentos (Mexico 
City) 

Tecnologia. Scrie 6. lngenioria 
Qulmica 

Tehnika (Belgrade) 
Transactions of the Institution of 

Chemical Engineers 
Tropical Agriculture (Guildford, 

England) 
Tfopical Science 
Trudy, Ukrainskil Nauchno-lssled­

ovatel'skii lrostitut Spirtovof i 
Llkero-Vodochnol Promyshlennosti 

Trudy, Vsesoyuznyl Nauchno-lssled· 
ovatel'skil lnstitut Sakharnoi 
Promyshlennosti 

Vcrfahrenstechnik (M:tlnz) 
Vljnana Parlshad Anusandhan Patrl-

ka 
Voeding 
Voedingsmlddelen Tcchnologie 
Vyziva Lidu 

World Animal Review 
World Crops 
World Food Review 
World Revi-ew of Animal Production 

PATENTS 

Zeszyty Naukowe Akademii Rofn-
iczo-Tcchn:cznej w Olsztynle, 
Tec:hnologia Zywnosci 

Zeszyty tJaukowe Akademii Ro!nic­
zej w Warszawie, Technologia Rol­
no-Spozywcza 

Zeszyty Naukowe Polilechniki Lodz­
kiej Chemia 

Zeszyty Naukowe Potitechniki Lodz­
kiej Chemia Spozywcza 

Zeitschritt fUr Lebensmittei-Unter­
suchung und -Forschung 

Zeitschritt fUr Tierphysiologie, Tler­
ernahrung und Futtermitteli<unde 

Zuckerindustrie 
Zucker- und SUsswaren Wirtschaft 

·Patents and published patent applications of the following <:ountries are regularly ahstra~ted. Equivalent patents or ap­
plications ·in other countries are fr·equently included. 
Alistrill1a, Austria, l:lelgium, Easi Germany, France, Great Britain, Poland, United States, U.S.S.R., West Germany. 

Abstracts of Mycology 
Abstracts on Tropical Agriculture 
Analytical Abstmcts 
Applied Science ond Technology 

Index 

British Technology Index 
Bulletin Techni:.clu~ Dokumcntalle­

dicnst. Service. de Ia Documeil­
tation Techilique. (Tienen) 

Chemical Abstracts 
Computer and Control Abstracts 

ABSTRACTING AND TiTLE LISTING ·.IOIIRNAI !'> 

Current Contents Life Sciences 
Current Contents. p;,ysic:RI &. ChP.m­

ical Sciences 

Food 6cicnco and Technology 
Abstracts 

Leather!Jead Food 11.A. Abstracts 
from Current ScienliHc and Tech­
nical Literature 

r,1Jcroblolog¥ Abstracts Section A 

---------------
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Novye Knlgl 
Nutrition Abstracts and Revi~ws A 

and B 

Packaging 1\bclracto 

Referativnyi Zhurnal, Khlmiya 
Referativnyi Zhurnal, OiJorudov­

anie Plshchsvoi Promyshlennosti 

Wnsle Management lnformntion 
Bulletin 

WRC lniormation 



Appendix 2 

LIST 0! PAPERS 

S.l./\. 78-133. ULili;.ltion of the Thcrrna1 Enc.r~JY of Compressed 
s·;~-c~:;;·,lory-V<Jpo::r. fl. F. lJcryo~I~1'Sakll<J rnaya 
i>roi:ly Si~Tcrmost:~ ;~ 1 9 n . ( n . 3 5 -3 6 . R 

S.I.A. 78-lt87. llc;ot EccHlOJ:Jy i;· Beet Su9ar Factory Ev<Jpor.1tion. 
S-.-Z.lgro,fikii).,(J /\. Kubasic1·1·icz -"Sugar Tech­
nology f~evic1vs", 1978, S (1-2, J<Jn.), 1-15~. E, S. 

S.l.fl. 78-123~ . .?._~~~~Y .. !~Can!~---~~1~'.:._ Factory_1·li tl~ Pressure Evar-
or<llion. T. ~/::rdhuna - "Zuckcrindustric", 1978, 
T63Tl>)-;- Lt6 7 -It 7•") • D , e , f , s . 

S.I.A. 77-139. \·/a~'s to lkducc the Energy Requirements of Beet 
s-;~j <1 r Fa c tor i e s . V . · Sprung - "F . 0 . L i c h t ' s I n t . 
Zu<;:T,-c-r--;:;rr-"li-,-. -. -J<Jh r<Jd res sb. , 1 976, FS- F 1 L,. E. 

S.l.fl. 77-1513P lnst,1ll<1tion forSupplying Heating Steam to an 
f;.JI;(>-rut·ion Stat ion and L01·1 Pressure Heat Exchang-

S • I • 1\ . 7 6- ~ 08 . 

ers. Kievski i fekhnologichcski i lnstitut Pishchevoi 
Promyshlennosti. lnvrs. K.A. Utkina and V.D. Popov-
U.S.S.R. P. ~5Z31t6. Appl. 23 Feb. 70. Publ. 3 Apr. 
75. 3PP. 

t-lethod of S<JvinCJ Fuel in Sugur Factories. P. Cristo-
doulou (r. Hris-toclo--;:;J()U) - Ellen. Biomeh<Jnia Sakh. 
Trimcn. Dclt. (Hellenic Sugar Ind. Quart. Bull.), 1975, 

. No . 2 0 , (Jar; - t'\a r . ) , 2 3 9-2 59 . G r , e . 

S.J .. A. 76-700. · Hc<Jt_ Pump in the Ev.Jporat ion System of <:1 Sug<Jr Factory. 
f\. Fenyes- Cukoripar, 1975, 28 (6, Nov.-Dec.), 2,22-227. 
Hu, r, e, d. 

S.I.A. 76-721. Vortex Thcrmocompressor. A. F. Dcryavko- Sakh." Prom., 
1975, .( 10), JGJ/)~-R-.-

S.l .A. 76-868. Usr~ of <1 Compressor-Accumulator f~sscmbly in the Heat 
S-cT]c;;lc of a Su<JM Facto;·y. V.I. Chastukhin and Yu. 
·o-:--Pulamarchuk- Kharchova Prom., 1-lauk.-Vyrob. Zb., 
1976, (2, t·\ar.-Apr.), 35-38. Uk, r. 

S.I .. A., 7()-1522. Heat Economy in Lhc Ccnccntr<Jtion of Tech;1ical Suq<Jr 
s·~-i~;tions-.--p-:--cJi·i--l .. si.o~lo.~Tou - bissert<~t1on, Tech~ic;;l 
University of Athens·, 1976. 230 pp. Gr, c. 

S.I.A. 75-13011. Hcot Pumps in the Suq.Jr Industry. G. Vcrnois- Z. 
Zuckcri;1d., 1975, 25-(3).131;-135. D,e,i,s. 

S.I.A. 73-796. _Stc:,lno Consumption in il ·t·\ultist.J~ie Ev.JporJtor Station 
~;n~;:;--[ vapm·o t:or-s t<1 t i Qn 1·1 i L h Ej cc: tu r Cc·r•dcn St.! r s. 
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1. Aqu<J··Chcm., Inc.; \·!t:~ter Tcchnolo.::ies Division 

P.O. Box ~21, Milwaukee, Wisconsin 53201 

2. Dederl Corror·ation 

20200 i\:hland r,vc.., Chicago I!P-ighi:s, Illinois 60~11 

Stun l·iucck (Sales) 

3. Ecodyne; Unitcch Division 

Ne1·1 Jersey 

Tony Disi l ippo (Sales) 

~- Envirotcch Corporation; Gosun Division 

P.O. Box 398, Birmingham, Alabama 35201 

5. Mcchanic3l Equipment Co. 

861 Carondelet St., New Orleans, Louisiana 

Tom \.Ji 11 ets 

6. Paget Equipment Co. 

Marshfield, Wisconsin 

Bob P<Jgct 

7. Resources ~nn5ervation Co. 

P.O. Box 936, Renton, Washington 98055 

Brian Heimbigner 
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(31.2) 75~-!;690 
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(205) 32~-7511 
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(715) 384-3158 
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Appendix 5 

PLANTS UTILIZING ~RIFFE TECHNOLOGY 

1. Corn Product Corporation, Pcakin, Illinois 

Aqua-Chcm: 

Corn Sugar Plant 

Add-on effect to existing single-effect dextrose evaporator 

31% sol ids in/50Z solids out 9,900#/hr. evaporation 

2. A.E. Staley Cu., Lufayette, Indiana 

John· Holman, Plant 1-lanager 

Dedcrt 

3. ·Grain Processing Cor-p., Huscatine, 101'-la 

Dick i<.ohl, V.P. Operations & Engineering 

Dedert: 

(317) 474-5474 

Corn Wet-Milling Plant 

(319) 264-4211 

3-stage evaporator vJi th mecharrical vapor recompression 

bn all stages and rising/f~ll ing film ~vaporators 

100,000!//hr. evaporatior1. 

6% sol ids in/22% solids out 

4. Milk Specialties Co., Boscubel, Wisconsin 

Jim Pierce, Plant Manager~ Dick Janita· 

Uedert: 

\.Jhey Proc.ess in~ Plant 

(608) 375-4187 

2-stage evapori'ltor with mechanical vr.1ror recompres~ion 

on both stages. 

6% colid~ inf~O~ a0liJ~ uul 

5. Nonhland Food, Sh,:n·J<Jno, \olisconsirr 

Br<Jd Br.;'ldtkc 

Ecudy.ne: 

Whey Processing Plant 

(715) 52.4-:2.1~1 

Hulti-stage· evilporation I,Jith mechanical vapor recom-

pression on first stage. 

30% sol ids in/58:(; sol ids out. 
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