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Walter G Frick 
EMAIL wgflickflaol.com 

walter Frick studied Mechanical Engineering at Drexel University in PhiIadeIp."1ia. 
PA USA Upon leaving Drexel he was employed by Proctor & Sd1wartz where 
he has remained for over 40 years. After several years d laboratory trai~ in 
1he basics of drying technology, he 1ransferred to the engineering depabli8l1t 
and later to the marketing department. Since that time he has hakI RalY 
positions including International Manager and Director d the Food Proatssing 
Division. V\Ihen the two divisions d the Wolverine (MassachJseIIs) CorpoIaIon 
were merged in 1999, he became Vice President d International Sales, 
responsible for the international sales and marketing d all VVoIverine Proctor 
products. Today he is working as consultant in the a'88S of dehydraIad foods 
and food processing equipment. 
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Marwan EI Kordy 

Mr. Marwan Ahmed EI Kordy is Co-director d the Market IIIf'ormaIion Savioes 
on the AlEB project. Prior to joiring AlEB. Mr. EI Kordy worked closely with 
the Chainnan of the Nile Clothing Company and served as c::oonIIl8Ior d the 
Egyptian Exporters Association (EEA). In this capacily, he Clgaizad 
business commt.l1ications with the government and vaious donor agencies 
and facilitated a large food sector sampling show. Previously, he aerved as 
portfolio manager for the software and IT sector as waH as International 
Cooperation officer for EEAIExpoUnk. Mr. EI Kordy orga1izad several large 
trade shows and conducted a variety of sector based st1 des. He also 
represented Expolink in several EU donor COlI1bies SId negotiated and 
implemented mutual cooperation asJ"88fI18f1ls with international donors. 
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INTRODUCTIQII 

Dried fruits andveg~t~Q~a$>add .ddfro 

~~~~ ~~iF~.~ti_~ 
water and long~r()Wings¢a$On$;tt1ere 
are many crop.sfOfwhichtM&.feare more 
than one seasQr)" .•.. Th~ .K$~ltod9ing 
business . on wQr~d.m~tiftt~ti~ to take .. 
these raw mat¢daf$abdk~nlthefH .jnto 

J~~~~d :g~~~!~'~rdl'~~tfl~ ... tJg ... ih 

::kefsr~~a~Jll~.· .••• J;1 
the can berOOa$~tba$$Otethe . y ... . P .... : •.........•..•....... ' •.... , ... , ..... . 
best quality.· .. THe . processing 
presentation wHI focus art the dif($(:$:ot 
systems avai1abletottie prOC$$sorand 
how to begin worklt'l~lwith·· a··.supplilwto 
SQlect and evenluaHy buy a· new· (or 
used) system. 

PROGRAM OUTLINE 

iha following topics will 00 addressed 
during the program; 

• 13:00 "Introduction - Stier 

• 13: 15 Where Am Markets? - EI 
Kordy 

• 14:00" Processing of Fruits, 
Vegetable and Herbs - Frick 

• 15:30 N Break 

• Hl30 N What the Suppher Needs 
from the Buyer N Frick 

.. Di$cu$s~Qn "'" AI! Speakers 

Handouts will 0. pmvided for the 
technical Ph.lS$nhllions, PartiCipants 
wm also receive copies of grade 
standards for products> 
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INSTRUCTORS 

Me Walter Frick 
Consultant 

Me Marwan EI Kordy 
Co-Director> Market 
Services 
ALES 

information 

FOR MORE WFORMAnON 
CONTACT: 

Richard F Stier 
Technicaf Director 
Morad $. Ahmed 
Proce$sing SpeCialist 
Mr. Terry Dunn 
Dir¢ctor .. Market Information Services 
Agriculture ted Export Bustno$ses 
ALES 
12. DOkki Street> em Floor 
Dokki, Cairo 
rEL 02"33a~1445 
FAX 02"74a~Oi2$ 

June 5,2.001 at 13:00 at 
the ALES Training 

Center 5th Floor ·12 .. ,. ..., ...... . 

Ookki Street, Ookki, Cairo 
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MODERN DRYING EQUIPMENT 

AGENDA 

• INTRODUCTION TO lYPES OF DR't'ElitS--I--
• BELT DRYING & lYPES OF BELT DRYERS 
• DESIGN PARAMETERS OF BELT DRYERS 
• DRYING CURVES & TESTING 
• DATA COLLECTION 
• PROCESSING CONSIDERATIONS 
• MECHANICAL ISSUES 
• PURCHASING FACTORS 
• SUMMARY 
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TYPES OF DRYERS 

• TillY 
.. Truck 
.. COnveyor 
<I Fluid Bed 
<I Rotary 
iii Pulse 

.. Dispersion 

.. Spray 

<I Vacuum Freeze 

'" Vacuum Microwaw 
'" Radio Frequency 

I 
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TRAY I TRUCK DRYERS 

5 Principle difference between tray. truck, 
tunnel and conveyor dryers is the degree of 
batch vs. continuous operation and thus 
production capacity 

5 Trays are loaded onto trucks and the trucks 

I
· are pushed into the dryer in truck dryer 

lion · opera 

or even continuous product now 

TRAYITRUCK DRYER OPERAnON 

• Petfoi I I I d air diIIlribuIor's on the Iide ..... Ullifoiln 
airflow 

• RewrsaI of airflow from side-to-side far UIlIoInt 
drying 

• SeYenII fans and he E len on the sides permit mled 
drying conditions 

• Typical temperatures· 60" to 200"C 

• Air velocity • 1 to 5 MIsec. 

3 



Truck Dryer 

I 
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TRUCK DRYER CROSS SECTION 

.... :- . 

TUNNEL TRUCK DRYERS 

• 1f1n.ldcs ... ,._ to be puled crptllhad ,",niles -
hough a tunnel, the dryer is known as 8 ~lRl8I 
Truck Dryer" 

• Fraquendy used for fruit drying wfth high wkme 
shrinkage fRf WIlY long drying times. 

• Usually ••• _ with the hoIlest ai' at the end d the 
drying cycle ciraJIating Iowa"d the wet end 

5 



CROSS CURRENT AIR FLOW TUNNEL 

® For better control and product moisture 
uniformity. tunnel truck dryers can be arranged 
with cross air flow and multiple fans in zones 

8 This zoning results in finer control of 
temperatures and times at those temperatures 

8 Initial cost is higher but product quality is better 
and drying times are usually shorter 

ROTARY DRYERS 

Product continuously tumbles and cascades through 
a relatively high velocity air stream with heated gas 

Intemallifterslftights elevate and drop feed from the 
top to bottom cascading along length of dryer moving 
forward due to slope of drum. 

8 Air stream velocity is about 2M/sec 

. Product attrition can be severe 

Usually used to dry waste food, forage for animals or 
chemicallmineral products 

6' 



ROTARY DRYERS 

• Feed Charac:teIIaUcs 
Powders, granules, non friable aggIomeralea, 
large solid particles. 

e Heat Source 

sa .... eletbical, coal, nquldfuels, orgas. 

• Dust Coleellon 
Cyclone_, bag house_, scrubbers, Eleclu_* 
predpil8lols. Sysleme require duet cCllaellon. 

• Control 
Ueualy PLe. S)'St8m co .. b .... on f.IecMrge 
terllp .. ature. 

BENEFITS OF ROTARY 
DRYERS 

High ttvour.nU 
law cost 

IntimaIe product contact 

Robust 

Can ha'IdIe variations in feed aIIhough 
product may be inconsistent 

High ternpei aIu'e operation - cal be 
I efi actocy lined. 

Unit can have integral cooling section 
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LIMITATIONS OF ROTARY DRYERS 

® Clogging aHhough chains and knockers can reduce 
this 

® May cause size reduction due to attrition and impact 
... Inconsistent dried product characteristics 
® Poor energy efficiency 
... Poor heat transfer 
... High maintenance 
® No implicit dust separation 

DISPERSIONI FLASH DRYERS 

® Handles fine, granular products 

... Product injected into an air-stream 

® Velocity about 20 M I second 

Ii Dried and conveyed to a separation/collection system 

8 



FLASH DRYER BASICS 

Heart of flash drying system is vertical duct, or flash 
tube, in which drying process takes place. 

Fan forces drying gas ItYough a heater and upwads 
through flash tube . 

• Product enters drying gas &beam, whid1 instaIltIy 
SlISp8flds and carries it to cola cIion equipment, 
usually a c:ycklne or bag collector. 

Proper dispersion of wet feed material into the drying 
gas is aucial. 

Advantages of Flash Dryers 

• Usually no additional grinding or milling is r8CJWed. 

• Minim.m of moving parts 

• Smal floor space requiremer lis 

• Automatic operation 
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Limitations of Flash Dryers 

® Product must be in powder form 

® Product must give up it's water readily 

® DiffICUlt to reach very low moisture contents 

• High noise level due to high horsepower fans 

• Bag collectors or cyclones maintenance prone 

SPRAY DRYING AND SPRAY 
DRYERS 

.. --.~~::-~<===;;::::::-----.---:--:---.--:----:--.--.:---.-:---====\--.-
• Spray drying is most important method for 

dehydratton of Duid foods. 

• Developmant of the process is intimately associated 
with dairy industry and for drying of milk powders. 

• Technology has been expanded to cover a large food 
group which is now being successfully spray dried. 

1( 



SPRAY DRYERS 

• Product is fed as liquid or paste 

• Atomized into an air-stream 

• Airflow about 1 M I second 

• Cole ctad as powder in bag house or cydoil8S 

• Used to dry Iavorings, c:oIfee, instant milt powders 
and many chamica" 

SPRAY DRYING BASICS 

m •••• RBIaHIr8Iy high temperall.res nil a cIe:cI for IpI1IJdrYirv-ir-
opei atiolls. 

• Heat damage to products gal_ally sIigtt, due to 
evaporative moIing eIfect. 

• Tune of expCISIlre to high temperat\l'es of dry 
material is very short. 

• Typical SUfface temperab.re of a pa1ide cUing 
COIISta It dryir1J zone is 45-50 C. 

• Possible to COIlboi many fa:toIs which inftuanca 
powder sIructure to obtain deSired PfOPIIties. 

11 



SPRAY DRYING APPLICATIONS 

Bananas Egg (whole) Proteins (animals) 

Blood Egg (white) Proteins (milk) 

Cake mixes Egg (yolk) Proteins (plants) 

Citrus Juice Fish cone. Shortening 

Coffee Infant form. Starch derivatives 

Com syrup Milk (whole) Tea 

Cream Milk (skim) Tomato puree 

Creamers Milk (replacers) Yeast 

Cremes Potatoes Yogurt 

UNIT OPERATIONS 

® Spray drying consists of the following unit operationS: 

@ Pre-concentration of liquid 

$ Atomization (creation of droplets) 

$ Drying in stream of hot, dry air 

<& Separation of powder from moist air 

@ Cooling 

® Packaging of product 



PULSE DRYING 

It Drying ci low soIidsIhigh moisb.n (liquid) feeds 
• Basis is use ci pulse bt.mer • produces a pllsati1g 

airflow along wilt! heat for evapoIation 

• Produces pressue waves ald heat from one SOU"C8 

• Frequency ci about 45 - 50 cycIesIsec:ond • amplified 
to 250 cycIesIsec wave form 

• wave form atomizes feed into many finely divided 
paltida8 

• Temperak.n is 126O"C bU: for only mill a calds 
• Particle temperak.n does not 8IIC e ad 52'" to 57- C 

13 



USES FOR PULSE DRYERS 

,., Used for organic, Inorganic, process and waste 
streams 

,., Organic fish meal 

,., Hazardous plating wastes 

,., Radioactive depleted uranium oxides 

IMPINGEMENT PROCESSING 

,., High velocity air or gas "impinges" on products 
impervious to air 

It Very rapid heat transfer rates 

It Used for cooking meats, roasting coffee and tea, 
toasting of breakfast foods and puffing of cereal 
grains 

® Recent use is for roasting of potatoes prior to 
freezing 
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FLUID BED DRYERS 

• High Velocities 
5 High Heat Transfer Rate (Puffing of 

Product) 

• Very High Investment Cost 
• High Maintenance Costs 

• High Energy Costs 

Vacuum Freeze Dryers 

• Highest quality product 

• limited use of products produced 

• Very high initial cost 

5 High operating costs 

$ High maintenance costs 

2 



Vacuum Microwave Dryers 

IV Excellent quality product 
IV Low capacity 
IV Very high initial cost 
IV High operating costs 
IV High maintenance costs 
IV Very costly end product 

OTHER TYPES OF DRYERS 

IV Impingement Dryers and Ovens 

IV Suction Drum Dryers 
• For Textiles 
• For Potato Flakes and similar products 

IV loop Dryers for Textiles 

IV Tenter Dryers for Textiles 

3 
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CONVEYOR DRYING 

• One of the most common forms of drying. 

• Suitable far heat sensitive prodIlCts in various _ as 
that require extended drying times. 

• Can be zoned far precise COIlbol of temperalLn to 
avoid product overhealiIQ. 

• Wde range of heat fIOl.It:8S passiJla. 

• PnHorming permits 8WIrI wider range of product 
drying 

TYPICAL DESIGN PARAMETERS 
OF CONVEYOR DRYERS 

~f--._CoIiweyor widIIlS range from 0.6 to 4.6 mateu. will 
about 3 meters being most typical 

• Lengths range fn:xn 3 to 100 metars or long .. ' 
• Can be multiple zones and 8WIrI multiple stages 
• Airflow is usually through the pI'O(.kIct with veIocIiaa 

ranging fn:xn 0.25 to 1.3 mlsec. May be up through or • 
down through or a combination. 

• Temperatu"es range from 50" to 4OQOC but most 
foods are dried at below 17S·C 

4 
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TYPICAL DESIGN PARAMETERS OF 
CONVEYOR DRYERS (continued) 

lie Typical conveyors are 9 to 20 MM pitch and are 
usually manufactured of perforated stainless steel. 

IS! Perforations are selected based on product 
characteristics such as particle size, need for 
cleaning, etc. 

E> Conveyor open areas selected are usually 25% to 
45% 

'"' Conveyor plates may be hinged or hingeless. 
9; Loadings are in range of negligible to 600 kg./sq. M 
'"' Bed depths can range from single layer to 2 M deep. 

TYPES OF CONVEYOR DRYERS 

Single conveyor is the most widely used 

Air flow is usually from centrifugal, turbine fans 
through air distributors, through the material, through 
heaters and back to fan. 

Heating system may be steam, hot water, direct or 
indirect gas (natural or LPG), electric, thermal oil, 
waste heat, geothermal water 

One conveyor through the entire machine, may be 
zoned and with integral cooling if required 
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PREPARATION FOR DEHYDRATION 

• Importance of Unlro. ... 1ty of SIze 

• Continuous Feed 

• Cleaning 

• Slicing or DIcing 

• Blanching' Sulphitlng 

6 



Conveyor Systems 

Perforated Stainless Steel 
Stelnless Steel Wire Mesh 
Continuous Stainless Steel Band 

Material Guards 

- - - ----

Traveling & 
Stationary Side Seals 

Prevents Bypass 

Minimizes Product 
Loss 

-1'--I!l[Ti-'lng GwmI 

Springs Maintain 
Constant Contact 

/' 
Conveyor 
Apron 
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Air Distribution 

Unlfonn Distribution Of Air & Temperature 
Perfo.ated Plenu .... 

Equipment 

DIcE n .... AI ...... 
Bill I II Cut YIN..., FIIIIIIS 

WlperF ....... 

~--------------~ 
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Pin Breaker 

APRON CONVEYOR DRYER 

9 



SINGLE CONVEYOR DRYER 

Material Handling 

• FeedlnllDlstrIbutIon of Product 

• Break-up Of Aggloma.tdad Product 

• Product Tumover & Mixing 

• Exposes New Surfaces To Drying 

• Unifoilility Of IIoistunJ 

• OptImum Product Quality 

10 
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SINGLE CONVEYOR DRYER 

TYPICAL PRODUCTS DRIED ON 
SINGLE CONVEYOR DRYERS 

Ii Cereals $ Bread Products 

Ii Pet Foods Ii Pigments 

iii Nuts iii Synthetic: Fibers 

• Tobacco ® Symhetic Rubber 

.. Gelatin ® Instant Rice 

l' 



MUL n-STAGE SINGLE CONVEYOR DRYER 

• Employed when a large amount or .......... 
occurs during early drying slages 

• Also valuable when tumoriIIt.orlenbllion of 
product is de&lrable for r ....... more unlfCllm 
drying. 

• Product is ntIoadId on MCh ..... I .. ' lit 
deeper' than on previous s'age for more dr)i. ..... 
efticiency. shorter machine 

MUL TI-8TAGE APRON CONVEYOR DRYER 

12 





TYPICAL PRODUCTS DRIED ON 
MUL TI-STAGE CONVEYOR DRYERS 

.. Vegetrtl •• 

• FruIta ......... 
• Sugar Infused 

• PoIatla •• 

• D •• ie' ..... Coconut 

• Br.aI"_ Fooda 

MULTI CONVEYOR DRYER 

• Used for drying slow drying, ............ 
•• usltive products such _ paa. and 
c:ereaIIsnack p ...... 

• Law wIoc::It)'''' and low ... , ............ .... 
for most gentle drying to prevent ..... Iltable 
ClacIdng or -clwc:ld" of .... producta. 

.. Genet .. ,. short pitch or scr .In COil'., ..... 
used to minimize height of .... machinery. 

1 



MULTI-TIER CONVEYOR DRYER 

J!LA1ll IlIAJIl 
~ ,~ 

'--' 

1\ \* If- I = <=:> = 

TYPICAL PRODUCTS DRIED ON 
MULTI· CONVEYOR DRYERS 

I\) Breakfast Foods 

$ Snacks 

I\) Pasta Products 

$ PetFoods 

2 



CONnNUOUS CONVEYOR DRYER 

Air Down Section View 

-b. r n 
I r r 

I I I 
I 

L L I }-
~ 

Air Down Zone 
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Air Up Section View 

= 
r, 

r 

I , , 
L ~ ] 

L U 

Air Up Zone 

Cross Section Conditions 

-Air enters bed at set condition 'xu < 

-Water evaporates, temp. 
drops, humidity increases as 
air leaves product bed 

-This is exhaust condition, 
proportion of air removed at 
this point . 

• Remainder of air is recycled, mixes with fresh air and enters the 
heaters where it is increased in temperature and reenters product 

4 



BASICS OF DRYING 

DRYING RATES DEPENDENT ON 
THE FOLLOWING FACTORS 

11<'" .. ~ ... . , 

, 1 .... 

5 
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CONVECTION 

<i> FORCED CIRCULATION -- TYPICAL 

<i> VELOCITY DEPENDENT 

<it AIR FLOW UP OR DOWN THRU BED 

<it ZONED APPROACH TO DRYING 

HEAT TRANSFER & 
PSYCHROMETRY 

(f} Heat trMsfer is governed by: 

• Temperature of the circulating air 

• Velocity of the circulating air 

• Product surface area which can be exposed to 
the circulating air 

6 



HEAT TRANSFER & PSYCHROMETRY 

• CoIMtcti.,. dryers - heat to e¥8pCII'" will r Is 
supplied by heated circulating llir 

• ThIs * also takes ewpotated ...... "",., fnIm 
product being dried. 

• Rate of pedormanc:e,., ted to wnount of * 
passing through dryer'" application of ..... 
internally dn:ulallng llir. 

MASS TRANSFER 

• WATER EVAPORATION 
6' INTERNAL MIGRATION TO SURFACE 
• PRODUCT DEPENDENT 
6' PECE SllFISHAPE 
6' SURFACE EXPOSURE 

7 
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LIMITATIONS IN DESIGN 

$ Temperature may be limited by nature of material 

$ Air velocity may be limited by material structural 
layer or presence of fines in product bed 

e SUrface ..... ia dependent on allowable 
preparation of material prior to drying. 

e Physical characteristics of material effected by 
prior treatment such as cooking, blanching, etc. 

Laboratory Dryer 

Type 

Variable circulation 

Variable exhaust 

Variable Humidity 

8 



LABORATORY TESTING 

• Scale up from lab testing Is very slnllghlforward 
• Difficult to get representative sample becaI .. 1 01 

time and condition 01 shipment 

• Simulate in teat: 
• Tempeialure 

• HumIcIty 

• Velocity 
• Loading 

• Develop drying curves by weighing 01 drying 
product at set luleivllls 

LABORATORY TESTING 

• S ............ Iled must be re g lie and 
repnlll2ltative 01 actual product to be mted. 

• SubmIt. sample 01 property dried or 
repnlSlhlalive product 

9 



TEST PLANNING 

® Probable machine configuration 

If) Required preparation 

® Preforming if necessary 

® Staging 

DRYING CURVES 

® GRAPHICAL REPRESENTA nONS 
® DRYING RATES 
® TYPICAL CURVES 
® DRYING REGIONS 
® PROCESSING FACTORS 
® DRYING KEY POINTS 

1 



Classic Drying Curve 

---
J
--_ ... ----.---------................... 

DRYING CURVES 
CONSTANT RATE 

• SURFACE IIOiS lURE 

• EX IERNAL CONDITIONS 

• VELOCI1YIlEllPERAlURE 

• PRODUCT TEMPERAlURE 
(LOW) 

• VAPOR PRESSURE 
DIFFERENCE 

• DRYING RATE = CONSTANT 

... 

11 



DRYING CURVES 
FALLING RATE 

® SURFACE PARTIALLY WET 

® MOISTURE MIGRATES TO SURFACE 

® PRODUCT STRUCTURE 

Ii SHRINKAGE 

® VELOCITYITEMPERATURE 

@ RATE CONTINUOUSLY DECLINES 

DRYING CURVES 
DIFFUSION PERIOD 

<it PRODUCT SHRINKAGE/STRUCTURE 

\I) INTERNAL MOISTURE MIGRATION 

@ CAPILLARY ACTION 

<it TEMPERATURE - SENSITIVE 

® VELOCITY - INSENSITIVE 
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GENERAL TEST OBSERVATIONS 

• Product 
-Shrtnlcllge 

- Breakup 
- DiacoIOiation 

• Melling 
• AggIomeiIlliOia 

.R .... 

- o..ation 
• SifIingI8Iawing 

• FumeslSmolcing 
.Stic to 

13 
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WHAT THE SUPPLIER 
NEEDS FROM THE BUYER 

Walter Frick 
& 

Richard Stier 

,1 
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SUPPLIER NEEDS 
+ Equipment manufacturers 

need detailed information to 
assure that they can meet 
your needs 

+ Buyers must be open and 
honest with them 

+ Buyers must do their 
homework:, also. 

u1 ~,~ I.' ?J

t 0 ~ 6. .) 1.0' .J---l fi:! 
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BUYER'S HOMEWORK 

+ What do you want to process? 
+ Do you have a market? 
+ Source of supply? 
+ Proper raw materials? 
+ Can you get enough materials? 
+ Can you operate profitably? 
+ This infonnation and more is nee~l) ftll .... 

you contact an equipment supplier 

faa,;;.) J.,... ~ ~ -

fUll»-~~ -

t" ... ~ .i,.4l1~ -
f'-"S. ~ JI,JI ~ J._i ~ -
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COMPANY INFORMATION 

• Company name 

• Address 
• Phone, fax and email 

• Principal contact(s) 

• Plant location. if 
different from above 

4S~1 F" -
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WHAT DO YOU WANT? 

+ Do you want. .. 
+ RepJace old equipment 
+ Convert existing equipment 
+ Purcbase a new system 
+ What type of system are you looking 10 

--~ purcbase? 

fo~ cJll\ L. .. 
... ~Jt. . 

~~.laAJ1~ . 
4» ~,."d ~.-..I J.ua:i -

~rUu·'~ -
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WHAT PRODUCTS? 
+ List of products 

+ Shape of product before 
drying -slices, diced, 
leaves, halves 

+ Character - Sensitive to 
heat, corrosive 

wi,;;.)' W\.i ... 
• 
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PRODUCT 
CHARACTERISTICS 

+ Bulk Density in kGlm' 

+ Pounds of dried product required per hour 
+ % moisture entering dryer 

+ % moisture exiting dryer 

. . --t t~? t 
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OPERATING PARAMETERS 
... Drying temperature (temp of air circulating 

around the product) 
... Will product be cooled? 
... If it is to be cooled, to what temperature 
... How long will drying take (estimated) 
... How long will the machine operate each 

~~ 

year? 
... How long will the machine operate 
... Packaging systems? Bulk or other 

J .. ··"lU (~'JW'..H) o.,>.fil • .n J!t.\li..l\ 
J..~ .... J -.1"'" "J.)'\'o 4 J-l) • iyi:, ~J\ ").)'\'0 4 J-l • 
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UTILITIES 
+ Steam - pressure at location 
+ Gas - type and pressure at location 
+ Oil - type, specific gravity 
+ Electric - Phase and amount; supplier 
+ Electric - Is power supply reliable? 
+ Water - wen or city 
+ Air quality 

ei'" ~ J.p.1! : J.i.ij -
.; hll . ..1 ': • II ~,,-II t .. 'lI!.1I r:'- ~ .. t «..J..J""'W' ..J' • .."..,..-

uag.J t.J1l :I!&.UI -
jWM '~.J (J-iI) J,..Jd : .. 4.,...sJ -

c,;4...,.sJ1 .lI~ "ll 
f~ ~ .. 4...,.sJI jWM Jt. : .. 4...,.sJ1 -

2'.fhl 0- ~ .fo. 0- : .. t.I 
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CONTROLS 
+ Motors - Source and type 
+ Control Panels - Source and type 

+ Motor Starters - Source and type 
+ Temperature Controls - Source and type 
+ Feed Belts - Source and type 

4&-~-, IA~ :wts.;:-11 -

4&-~-, IA~ :~1 Wb..,l -
4&-~ -' IA ~ :wts.;:-11 01.)~ wUJ4 -

IA~ :oJ~1 4.;.l ~ ,<,1 11 ~L......-, -
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PLANT DESCRIPTION 

.. Available space for dryer (footprint) in ml 

.. Where will machine be located? Ground 
floor, other 

.. Restrictions - Door size, elevator capacity, 
access to plant, floor loading, other 

.. Factory altitude above sea level 

.. Fresh air sources - Temperature, 
filtering 

• Jt • ~'e4A , ,.4.J 

~ ~ f·#Jj fU y.p...;-l ('1 eO u-J -
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ACCESSSORIES 
+ Do you want a dryer only? 
+ Tum-key operation - complete system 
+ Other equipment needs - oscillating feeder, 

cutters, dicers, packaging systems 
+ Flooring 
+ Other 
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COMMENTS 
+ Provide the manufacturer with any other 

information that you feel will be useful 
+ Open and honest 

+ The information will remain confidential 
+ An equipment purchase is a partnership 

.---.l'IIIo. 
+ Get the information together and UJc:QI 1lUQ---4.' 

with the equipment manufacturer 
+ Ifhe knows your needs, he can be be'Qtr 

prepared 
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(.$.Ja (.$pt d..)... 1./4 ,t .',. ~ r-l . 

- ; ... ~lt.i 
U . .'il.., l..I.,...J • 

d...,J..d ~ tJ...:. • 
~.,.,.a ()a t..Ji 'II" d ...... • I~ ~ • 

e:- tt..q.1 ..., ri ~ d..) ,,', .." r-.i 
" 

~ ~ odi ,oM, U·i· u~ d-!. r. 
J.\.:&11 J.:.iI JI.3&U 

-~ 

• 



14 

SUMMARY 
.. Companies interested in new dryers need to 

do their homework 
.. Equipment suppliers are in business to sell 

equipment, not do market research or sell 
fmished goods 

.. Manufacturers need information to 
understand your needs 

.. Work together to benefit all 

}'AI uL..,t... "" 4l:.. ~ w.Jej .... 11 WH 
~~Irtil 
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DRYER DATA SHEET 

auu£IORBOXNWIBER~ ______________________________________________ _ 

CRY ______________________ ,8TATEOR~ ___________________ ___ 

PIICIIE HI_Eft FAX NUMllERL ___________ EE;.t ...... L.-______ _ 

PLMTLOCATION ............... ...".lL _____________________________ __ 

1. INSTAU.ATION: aRlpllceml'" aeonv.slaR. aNew O'c."I'.:'-________ _ 
~ ~TOBE~ ______________________________________ ___ 

3. FORM (Ptayslal..,. flIPnMluct8 ..... DqiRg): __________________________ _ 

4. CHARACfE8 OF PRODUCT (TGldI:, Eqda.Ift, ....... , ..... ComIIt •• ):~ ____________ _ 

5. BULK DENSnY OF MAtERIAL ENTERING DRYER UII 1Ft" f'--________ -' 

e. TOTALU.CKgs)OFCOFSMERCW.DRYPRODUCTREQlPFDPERHOlII: ____________ _ 

7. .-nJRE CON 1 EM' OF PRODUCT ENlf!RiNG ORYER (Oa WlltWlIulI EIBIIt: _____ _ 

I. .-nJRE CONTENT OF PRODUCT LEAWIG DRYER co. ....... 111 .. ): __________ _ 

t. DRYIN8lEMPERAlURE (MaC _, T.m, ...... flI AlrCln: 7 I .... MMInd PlP .... d ..... C:tl.,~:4 ________ _ 

1o.JSPRODUCTTOBECOOIEDAFTERDRYWtG: aNo a Va "I II II 1.: ________ _ 

11.DRYIN8"':JS: _alliliUIIIIs a Hours aSacllnds AsEIII d.da,: ______ _ 

12.1W:I ...... OPERATE: ...... ,...DIr. ______ .-J~,... ... 
13.MA11!R7M.S: III C. .... I:tWIIII PlP ... oducl:duc:t: ____ .,.,. ... rior: ___ u.,.rExlwiDI. 

14. UTU1'E8 AVA1.A81 E· 

A. _a: "nu .... .,.,.Lac .. _______ .... f'-_____ -.J~ 

__ ....I8TUIR"f KaI., 
P_:_------- __ UndiIw.1w fila aa 01kir. ___ _ 

c. 01 a: ,.,... ___ 8pedlcGnlVily BTUIFt"f 1CaI" 



Power-PoIyphase _____ Vols, ___ ---!Phases, _____ Hertz 

ControJ.Single Phase Volts. Phases. Hertz 
E. ~ ________________________________________________ _ 

15. CONTROLS: 

A. Motors By: SUpplierCl CustomerCl TEFCCl MBI&ChemlcaICl 0tIIer: ______ _ 

B. Control Panel By: SupplerCl CustomerCl NEMA12Cl NEMA4Cl Other: _____ _ 

C. Motor8laders By: SUpplierCl CustomerCl 

D. TemperaturaControlsBy: SUpplierCl CustomerCl Rec:ordingCllRdicatIngCl 

11. PlANT DESCRIPTION: 

A. Space Avalable for DIyer: LengtfI, Width, .Helght 

B. Is Mac:hine Loc:atad On: Cl First Floor Cl Sec:ond Floor Cl Other _________ _ 

C. Any RestJlc:tions SUch As Door Sin, Elevator Sin or capacity, Floor loeding, Etc.? __ ~_ 

D, Fact4irYA1dIJnhi (AIJove Sea Level): fefltt· meters) 

E. Fm.,Mr.FromRclomCl OutsideelTemperatura MustAirBeFIIten!d?:VesCl NOel-

17. OTtER ACCIES80RY EQUIPMENT TO BE SUPPUED I!IY lIVNStOsc •• ling Feed, Extruder, etc.} 

1 •• COMMENTS: 



_____________________________________________ u~ 

_______________ ~~rlJ)e:;..urlJ 

-----------------------~~ ~ 
_____ ....lI~J.J9I1.lJ...»11~-----A.1I~:.-----_...J1,J rlJ 
________________ (.)iJ iJS...,Jc:JS Ill) tiT •.• ~". 

______ :U-"D ~ a J.uW a J,.,;Ua : ...... ,JI.\ 
_________________________ :~~~~.l 

_____________ :(~JtI~~~~~ .l' 
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yJ/' (j\ill) J.,la"il ,.:.I~ ej.lt...i nJ.. - ,s....:;n 
_________________________________________ :~JP,-A 

:F\ JL.J ,'" 

____ ,:~JP aMill&Chemicala TEFCa ~ Q.I.).,...II :u...J",.::.ISpoJl .i 

___ -':~.>.F_ a NEMA4 a NEMA12a ~a .IJ.,...II :Ua..I",,.s.:...;JI ~,,1-..,.. 
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