
... 
I 

. -;; .. • 
I • -.,, 

• ! I 

SNUA-2111 

Monthly Progress Report No. 2 

SOYBEAN DRYING USING HEAT 
FROM SOLAR ENERGY 

July1976 

ELED NE 
BROWN ENGINEERING 

Cummings Research Parle• Huntsville, Alabama 35807 



MONTHLY PROGRESS REPORT NO. 2 
PERIOD: 5 JUIX 1976 THROUGH 30 JULY 1976 

SOYBEAN DRYING USING HEAT FROM SOLAR ENERGY 

July 1976 

Prepared For 

DIVISION OF SOLAR ENERGY 
U.S. ENERGY RESEARCH AND DEVELOPMENT ADMINISTRATION 

20 MASSACHUSETTS AVE. 
WASHINGTON, D.C. 20545 

Contract No. E(40-l)-5122 

Prepared By 

SYSTEMS ENGINEERING PROJECTS DEPARTMENT 
ADVANCED PROJECTS 

TELEDYNE BROWN ENGINEERING 
HUNTSVILLE, ALABAMA 



ABSTRACT 

Solar energy as a heat supplement for industrial grain processing 

is feasible with present technology. Requirements necessary to establish 

design criteria for a soybean drying process line utilizing solar energy 

have been identified and conceptual designs which meet these requirements 
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l, INTRODUCTION 

The Teledyne Brown Engineering Company (TBE) has been contracted 

by the U.S. Energy Research and Development Administration to provide for 

the analysis, design, fabrication, testing and demonstration of a solar 

energy drying process for soybeans. A conventional grain dryer will be 

used to process the soybeans; however, it will derive the energy required 

to heat the drying air principally from a solar collection and storage 

system. 

A three phase program has been defined: Phase I will be a nine 

month program to design and analyze a solar drying process; Phase II, 

lasting one year, will be used to fabricate and install the system, and 

during Phase III, operational data will be acquired over a period of fifteen 

months to permit a comparison with a conventional fuel operated facility. 

Phase I was initiated on June 26, 1976 with the fundamental objec

tives to: (a) identify and synthesize the most cost-effective solar drying 

system for the Gold Kist soybean processing plant in Decatur, Alabama, 

and (b) prepare detailed design and performance specifications. To satisfy 

these objectives, TBE has teamed with the Reisz Engineering Company for 

the generation of preliminary designs and Gold Kist, Incorporated for 

consultation support. Figure 1-1 illustrates the methodology to be 

followed to meet the program objective. 

Task 1 of Phase I was completed on July 2, 1976. The specific out

put of this task was to define all of the requirements necessary to estab

list design criteria for a soybean drying process line utilizing solar 

energy. During this reporting period, Task 2 was initiated and completed. 

Guided by the dictates of Task 1, Task 2 had as it objective the synthesis 

of five conceptual designs for using solar energy for soybean drying at the 

Gold Kist Soy Facility, Decatur, Alabama. During the next reporting period, 

an evaluation of these concepts will be performed. 
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2. PROGRAM STATUS 

2.1 SCHEDULE 

The overall program schedule for Phase I is shown in Figure 2-2. 
During this reporting period, Task 2 (Conceptual Design) was initiated and 
conpleted on schedule. Design guidelines for solar systems, facilities 
and components for a soybean drying process using solar energy at the 
Gold Kist Soy Facility, Decatur, Alabama have been identified and documented. 
Five conceptual design. (Figures 2.3; 2.4; 2.5; 2.6; and 2.7) considered to 
be economically and technically feasible for this application have been pre
pared for a comprehensive analysis to be performed during Task 3 (see 
arrow marker, Fig. 1-1). 

2.2 DESIGN OPTIONS 

Using the requirements defined in Task 1, five conceptual designs 
have been developed and presented in Reisz Engineering Company's Progress 
Report, subject: Conceptual Designs Report for Task 2. Both air and 
water energy transfer mediums are feasible and are considered. In each 
of the five designs presented the subsystems and components may be varied 
or modified to effect performance and cost. Tradeoff studies will be con
ducted during subsequent tasks to arrive at an optimum solution to minimize 
solar system cost and to maximize operational effectiveness. It is 
feasible to install approximately 22,000 ft 2 

of collectors without impos
ing any serious modifications to the Decatur facility. The collectors 
can either be oriented to face due South or oriented in line with the 
cluster of concrete silos which is 24° west of south. In the latter case, 
the collectors would be aesthetically more attractive but solar energy 
collection would be reduced about 5%. 

Solar energy storage will only be required if the 500 bu/hr dryer 
2 is selected with a collector larger than about 15,000 ft . 

2-1 



2.3 SOLAR COLLECTOR 

Because collector cost and efficiency play such dominate roles in 
the solar system desig~major attention has been given to such parameters 
as: collector area, collector efficiency, collector flow rate, temperature 
lift of the dryer air, insolation rate and pumping power. Figure 2-8 
relates most of these variables through three interrelated graphs. The 
top graph is a typical format for expressing the efficiency of a solar 
collector. The top curve represents a good solar collector and the 
bottom curve represents a relatively poor collector. The second graph 
results from a heat balance between the collector and the collector fluid. 
The curve depends upon the efficiency curve plotted above it as well as 
the net effective area of the collector. The dashed line represents the 
poor collector and the solid curves represent the good collector for three 
different areas. The bottom curve indicates the temperature lift associated 
with the particular operating conditions and insolation rate. The abscissa 
of the three graphs are the same so that there is a vertical correspondence 
between the graphs. 

2.4 SYSTEM MODELING 

Modeling of the drying of soybeans using solar energy has been ini
tiated. The preliminary tasks have involved defining the theoretical and 
numerical requirements for simulating the drying process and a review of 
existing storage and collector models to select those suitable for the 
design concepts being considered. 

Review of the literature of grain and soybean (a legume) drying 
indicate the usual problems encountered in the modeling of physiological 
systems can be expected, i.e., paucity of property data, uncertainties as 
to synergistic responses of the physical and physiological aspects to 
state changes, etc. However, the basic theoretical models are cast in 
more or less conventional terms and a model adequate for the present 
purposes is anticipated. 



2.5 PROGRAM COST 

The program is under its cost projections due to the deferment 

of some engineering and computer support and consultative services until 

later tasks. 



N 
I 

.;':::, 

PROJECT PLAH AND PROGRESS REPORT 
SOYBEAN DRYING USING HEAT FROM SOLAR ENERGY 

SCHEDULE AS OF DATE: JULY 30, 1976 
l·JORK STATEMENT 

I. REQUIREME/JTS DEFINITION 

I I. CONCEPTUAL DESIGN 

I I I. CONCEPT EVALUATION & SELECTION 

IV. PRELIMINARY DESIGN 

V. PERFORiY,NCE & ECONOMIC EVALUATION 

VI. DETAILED DESIGN 

LEGE:rn: ( I SCHEDULED 
[-- .. ---- ] PROGRESS 

I ' ----- Pl,ll,NNED 
ACTUAL 

r----, 
EARLY START ._ - -- ..& 

PROGRAM PLAN BUDGET MANHOURS 
U') 

TCH.L Cl 
z 

P ROGRJ..M $286,764 5,150 <:C 
V') 
:::, 

REPORT rnG PLJi.iHlED. 44,622 522 0 
::c 

PERIOD SPENT 33,371 166 t-

VARI A;;CE* 11,251 356 z ..... 
¼A-

Cl}'.ULAT IVE PLJ"i.NilED 78,346 SM BS'-
TO DATE SPENT 62, 177 .&Bff'SSv 

VARIArlCE* 16 , 169 J,GU3o~ 
r;EXT 
REPORTING 
PEP.I OD PLM1i1ED 21 ,654 324 

*FAVORABLE (UNFAVORABLE) 

300 
280 
260 
240 
220 
200 
180 

160 
140 
120 
100 
80 
60 
40 
20 

0 

JUN JUL 

r-

~ 

/ 

~// 
-~ 1/ 

c/ 

FIGURE 2-2 

J 976 
AUG SEP 

------- -

,-

/ -., 
_,,/ 

1977 
OCT NOV DEC JAN FEB 

.::.:-, ---- ----
--- --- --,- .:.::, L-

COST 

- .,,,. 

- .,,,. .. -
/ 
,~ 

~ 
~ 

,-
_,/ 

I 
I , 

I 
I , , 

I 



·1 

/ /\ 
........ ~, 

_,.. "·* ;-§,>', \ ~y 
( ~· .·"'\~ \ . . 

\ ,<'.'''.\;,• .. ·o; \,\~ \ TRU:I( 

v' .--:-/:? CV,.IP??J \ ~ .. \, .. ..-(\ > - - -
V .,'\~ - -..., 

\ -"''?, , -' . '· . ' \ 
'W> ✓, _,- ," . •. '·,· \....- / -6\ __,. _,. / /~. \ . ( 

. / .-::,. c B ~\ \ \ : 
/,,. ✓ ✓• "<',.., . . \ ,,,. 

\ · < /\ '\ 2J\ \ _,, \ EXISTING \ \ (· _, ..• · · CLOG. 

\ ,> ~'" \ . """" \ ~""" ,,. \ @✓ >1 , \ \ .,,r 
, \- \- ( ,,,, \ ., . ' . 

,,,. \ > '<;' \;: ---;. \ • ' 

, ,, c?~ . " , , 
,,,. _,,. __ _,..-=i·\ \,,. _,., ? '\' to-✓ r'~M.1'/!! V '>.- ' 

, ,':i'::i \ . I ,~ ( 

~ ~ -/ L. " \,- '· < "',,,..,. 
- ,---\ ~_,A 

, , \ . ,,,, \ . 
, \ '"°'"· " \ \ . . 

. . , A ,'-S>COS / \\ -'., .I . ' . . "'°''°' 
/· •. "' ~ )\ / ,.,. Hll:J)G 

·-.. ,-.. "' , ~ " . \ "" . 
• ·'.·•:-U.SWFC' , ., '::':., ''"'"'"'"'f,, \_ -~ C. °" c' -' ~ \ \ . . ,m 

- . \ ~ Y:'. ,~ < 'V~;~,t:\';ccs ( PJ; ;>,' ],;1 'l , ) \ \. LtiF TYF'.[E~~Mfi9~fl;.f11GF!)Ooi 

>I~ ',G,'-. ,, ,'.. _,_ ,, i',,,f [ ~' i, v;:, 
1 

\ '"fo'::lt "'" " 
, / -~ ~'- ~ 11\1T7f111 \"1',,, I J 

, ~ '• '" , 1' e I·, , < , ; • , 

.- ' SCA!.£"~, ... ' ✓~;~~~il ~1l ✓ 1r I~ e;' I • 111 iK I it I,/ /, ,' . 
'/ ', \ , {1/ "·,•;11(11J ' 1 , ,\ )'\ // , x, 

i ' , , ' ' '...r: r::.ili: ! :I[''. I I 11 - , , , x 

'{I': W B·B 

' .. COllECTOR 

FROM SOLAR ELO'/.£R . 
CCU£CT~ ~ · ~~~ BL."'1cJ! 

Air~ .. 
=1J's)J ..... 

~-- \-=- · 6~~;~1~'[~ . 
- . - r ;oc~';f.:,- I 

_..--rJ. -=~'<~ . 

.... ' ' ,:y 1- I I '1 I' /) / / /.,,, 
. I ' ' .......... il' I I /I / / X -

' ' ' ,,.:,, I I , ' I I I ' ,, , , , " 

' ' -, , ; I j ,~.. I I\ I. , ,.,;,,--_ 

' '':._' v ( ' . /I '.~- I__ - . ~l~~~\-✓ ~ -t ~-¼ - -+ ;~{~~rs 
/ ..- ,,. t.-::;:, -

,...__ - .,,,,,,. -
;t -~,-,-,_ .- - " • -+ 

0 " - -/'--,, ' ; - - - - \ ,, ( / / ...:-..;. - -· +-
. ,, .,.,,,. ---" ' - -

~All':) & c£ '-'- J 4-' - -1 

- - - - ':"' ""'-+- ..!~t ---, + - L,"""" fl 

1/ ; """'--"'"" lgJ) ' ;,,c;,,,, ll.\j 
'- • 70.IM -- . \_} J 

'-c- ,rnrn - 1-

FIGURE 2--3 

. cJJ~)~(J . . . ·. 

. lKi:- "!' 

· cotu:dn: 

FJLTE~1!h'\-\~. . 0.)~~ .-.~.--,-:,:.· /'."·r°·' b%''J.~ 
ASSY _c:..I,_.,.,..·;/: /ii /I :, / ,, 

"'I r,,·;,' ' ; · '"',; 
_ _.i.1_,.22.,1 .• ) I . I -· 

VIE'N A-A 

"6.Ull':ll 

crn;apr r ___ _ 

SQJ.;J_ 1-.p :·:t.!.EC."7::-s c:r;?~(~.~s r.:,\~ 
':.{.{J:, r 1/><111 C;: :: . ....-.5 . 

hrJ-2,7 n,·,, :·:-·::·,-: - .... , 



... 
: ~ . 

2-6 

.· ~ . 

f 
I 



'·. 

.,,.,. 
---: ~ \ .,,,, \'7l$;;.v' \ 

\ ~)" '"'~ \ 

\ 0>:_1 :'0_ ,'._ \ ~~il ·. \ {')- <> > ' ---, \ -<\I~ _,, ' \ 0-JY.;- _,,, ,,.> .,,,._ . 
\ ✓ ✓ - ✓ ,:;. ,> ✓ .-:\ : •. \ I \..- -:;,,<, -:::- --::. .,,..~_.,,.. \ \ 

( V-'; /✓ ,· • \,} •• I \ ✓ 25.7M 
1[<4' !)') 

I · < '\ ( i~~ U1\f .. : . 1 .\ ( \ ,,> \\.>):\, ' . . . \ . . . \,.,....- \ v~ . ·1 \ \ ✓ \ \- (, \ \. -'. '' ✓ ~"'" < ' \ - ' > ,, fh' - -' ' ' , ,,.,. .,,, __.,,..,;,>, .,,.. ? \\\ ~0- / ', \,,,.-"}.... .,,, 
'i!E'.Y...B£ 

f!.DO:"D PRE·f-'<"..AT !:.£CTI~ 
N-FJOJ;T1N::; .... • 

:?
/"SHJTTER V>,o'E 

~T 

.· .. 

. D 

< m• ~ I · · ( ✓ """ I ' --.;, . . ✓ ' 7 J. " ::-;;: ' '""""' 
✓ ✓ '; \ """" ,, ' , ,;>'~ 

, " ,, °'"'" <'.. ,, - .. ,:, k . , ' \ .- . "'~'" I •. ............ . I I ~ \\ ,,, )\ ~ \ . . LLN:;HB!.l)(;_. 

/--<,-_. . I:',, , •, I . <= / ' -:s:_, ·"•lm.>~!:i,,, \_ -:I,,:~,"', ,;'., .--' I ' ' " <-'> 
L'3 . ' ~ ~ ,,, ., 5

::,y1if'cAc[5~; "'"· ✓ <, ✓ ll ,J \ ) \ . "'"'" '"a\l:i:,"~;w,,"-"Ei)Eoa< y, ,· C , .D • , • < • < - ,,,.[71 ,,.,. • ~ 
9 

M0D:.JL£5 ~ ~ , ~"-..., . . .,.,;;-.,.,, ,,_o.;:;'-r;:;-r1,T~)L·11 -1 7

1~ \ .... / 1 , TOTAl.7231 , 

, '•> ' -s,., '0, , h-~,::•d ,I-,. " I' 1. • / I 'J-~ -=-~-,::._, r,',C'-,, •• ,, Jr .,nr-, " 1¼ ii \r, 11 II Iii Ii II II Ii ] '// __..,>~1 . ~•,,. ' ' ' 1: 11:::.rJ1 ,1Y. l -'\ ,.,.,,..,,. ~ X.,,.. [ µ I\._ '°'f[£ 
PAP;-::,G 

,. ,-<V),: h . . ,- . , < ~ ' ' '· 
/< < < ' • 

·, < . ✓ / . --- -
--\-

,. ,, ,, ,, ,, - ' 

-~ 
,, ,, ,, ,, . ,, ,, 

.GJ-1.P';) l. ,, - -,... 
pt_ 'VP HOJ'"£ ',,, '- JI 

)( -- - -:+-

70.IM 
(23(JfT J 

}l ,;,_ .lJ._ 
. I -

FIGURf-: 2-5 -

:1,-&').~ . (\~) 

l/Jf TYFl' . 
COLL.E:c;:mfi: ~ . \ ~,n ', . • ~l!:~ 

FILTER. . _--' •. / "'", __ ,· .'l.._-;;;..·~·1.' y CO.:::r,c._ -ASSX~·tc'•: .:c- ., /l· ,:1/\ F I ----1:•,??° ,•/ '/ i, ...✓ ;! f . ' ~ ..... -~ Q 

___ ' . . -:-1: f - ;i._ ·-

lf,Q,UTO, 

ca .'Cf PT IIT 



/ ';fJ>1f), \ 
( ~ <~~ \ . . . . . INLET now . \ ~\\'0~ \ ov:~ [CONTRCL VIALL 

~ ~) it FILTER/t'EJT 
\ ;({;j>~ z- EXCHANGER ASSY. 

\ ~ / · / ,,,> .,,. '-" LICUID STORAGE / &/ ./ > _,,. v37e>L"TCRSQOOO'-'L) \.,,. ,/ / / / .. 
( . / --::. /6"'1 .. 

/_,,. ~,-·v 1· \ ,, .· ·v -1\::-

---\ \ • 11----...__ PUMPf\iALVC: \ _,, 5 \ \:, /)\ :~t ENCLOSUI<[ \ 

_,.,, _,,. \- \- \~~--.., DRIERS. _,,,I \ "\ 

/ \ > ~,\;), . \ <" \ / . -~ \ , \ \ 

,,,, .,....w:JRK ______....;r>\,,,_.... ? \\ qjio-,_.... - INSULA::::0 OVERHEAD .,.... 
. ✓ .,.... HO.:.:£ \ - \,\;: - PIPING \e:"--~ .,.... 

,/ ,,,, . / ,? \\ \i \,,, ;;;~ < 
. ✓ \ STORAG( )-\ \;~ ,-,/0/\ ·\-----GAS V,',LVfS 

. I ' SILOS \\ ., -::;. .~ \ 
U.& ,cu:a..~"-.~' .,w,m,W'oc,'mill, -? ?-- \\ r ~ ,· \ \ \ .. , 

., ~-- \IAl.K\\,\)' TYP. I )' /-;. ·-\\,-,Y, \ \ LO'.X!:1!& : ~(E wu,:;.;;f 
I 

~, .. \. -"'""'..-,\ ,>\ ( \ n,IV' 

. ll; · · / , '-..'-"- ( -\~ ~-- 1/ '{ ~ , \ \ l.Lt<H ~ · . . . • . 

W-l.! Vz .....-~ '- i.-~~--:- Pr,>/.• 0 "1~11 .,.'· ' . . . 

' I ' ' • "-\, . . /C:-c. cl'.'-\ \ l):' ,,.,, '"''"1'- ,.,~ __ ,,-.ell.. '. i 
, , , /1"r"--~=~<.,,---:.-•1c I-------~ =i80M'U·Jc0JFT) ~1,f1__,,_(Zi I ,! .. 
; ~~- ~ •• f· . -- , __ ~7•-1 • IH 

I ',, ',, ',>"{'t=::c>~x✓~:~ ··.:., -- ' ✓/ / ✓ +l]/VC I·~~- ;" T' 
. , ..... ..... , , - -;:~ , ---::::::-=- --:-i ==-~- --=<'i ✓- ~-- • s~"----- .- . l El-<P'~ ''-,, ' h----, 1-.'..)~ r=~----- t __ . ..<'.'.__.y' / / ._,u 

PAP,(,.•,G , , r · 1 -------;------- -\~=0-~--v-- ,,, 

1
,,,.. x .Jr- - I ,,u,i 

'' - ·, . '> -.- - -- -----~r -• ---;.,--·/, ,,,,,,,, - ~ I 
' ' ,/' ----- Z',-__ -="=~ .. c,_r=.~=r ~_.,,,--;.~ - - --- -" ~, ' ~-~<o--~7, 'v -- '. . -~-' ~ 

'-. =F--'\ilit~~/- !--~~- r-~~/tdA~~ .-" _. I 

''... ..... - I --;_~-.::,, --;~?- -✓✓i-,,.,."'i ~--, -, AA~~~~ COLLECTOR t.STRUCTUR ' • - (""' ') ..... ~ / 1:-_:q:. - - "----
',, / F~'.._ ___ _.., -

-,., /'- / I ~ - - .+ "' + . ,, ( ) . - - . - -
GJARO g '' ' ..,,,,,...,,,., / -~+ - :_ t - - -

- f\P.'P tW°c£ '- t..;_JI 1..1- _ + - - · · ~....:.. , _..,+ - , . .... -- .... -~ -Y· - I 
',,, ~· 

--1 

m.O'PT 

LCG~~~Id:B:S~ 1,~~J,1•--AT co;.'o:;:s 

R[1SZ [1't~·:~• rt~1•.-.:., CO 

FH~\lfH-" ?--G 



N 
i 

'-0 

I -

_/ 

.. 

/ 

/ <\\':. \ 
,.,.,,,,. .~~ \ 

\ <'· '~ \ ~ r-f\ .. z~ 
\ ,f') :;:;.~\'i> \ TRIXl( e,OJ,ffi i-OJS'I/$ r~-'l.-E\ . 

\ \~-,:'. ;;, .. - ---~ >" 0\!MP£RS? FILTER ~.'f) K:AT x:; 

\ "--7 ·<\;:,,, --
d"'' y ,,.,- _,,,,. ,,,> _,, ...,_ LIO'"!) S1DPJ ';E \ \;} ... _,,,,. / _,,,,. . ,,, . Vl.i'~ '"" 000(.AU 25.iM 

\_..,- ,,.,- ,...-.,.<", . / / ,.> / -'.'\_ I \ . \ (84'5') 

~_,,,._,,,,.,,,,,.......~ \ . 

l>U:O) PRE HEAT SECTION 
t-JJ CU::TI~ 

\ , /' / /<a;,. :~~~'"''"' rn~ \ / .,_ 
\__..,..... ,> /\~>)_~-\t. Of?,ER5 \ \ ( • 

,...... ,...... , \- \~r,1 ,,,, , , _:__;;...._.L-t=~-"t-" _::=::;:r:--:-:: -. 
.,, .,, \ > 1,\;:-:;, \ \ \ . . 

,;, __,......;r> ,.....- .✓-_ \(~\ / ( INSUU\ED 'M.~H(JJ\ / 
/ WO~ \,.... :;.-- \v'c>- f'lf',NG ,. ,,,_· -_ ./ 

_,J H:::>..t.'£ . \ . \ \- '9' .., 

.,, .,, - - 7 .J- \\ t \...--~.( < 

. I I'-...,_, -.:. -? -!.- \\ v;;;,;, \ \ \ 

YlE':'L.8..B. 

r,.,.5VN.:./c!:, 

-... ·.· 
.·,-· 

·•-~ 

;.; 
. . 

,/ -.. :'"·!. . ~--
·•·.- ~ ~ . 

/.,, \ \, \ ~;<_.,;( \ 

. ~ G:' . I. \\ / ~~.,,\ _"'___ LOCKER& 

·. Wl &crra: . ..._ ";:;:._ '-. \. ~ f ,... / "'.:'.-~\ _./. lll'.CH BLDI;, 

\ 'J y..;:_ :--., .f)MC2mV:10C~ , -\~ ':,·,;'::, V ~ \ \ \ · 
r,_ '/ , "-.'-.~ <c,u CE v.~'Y.Wki A .> / ,,;.< 0 ,...-0 
• · _ YI ,-.:"-~TrP.8PJ.Q5 ~ l"~•/';::1/<"/, ·;-- , > \ \ 

SCJ.L::~-...: :-......:--......._, 1/ ~---~ ' ~ • • U:lJID 

, ' I _,_ . , "'-'- ,,,_ -, •,' .,, './· ,p , ' / \ \ ' ,=.&;, "'" "-'"""' 

' , ->- . . . _,,_,s_ '- / ~ . \iX , /,, , r \ ro.r_.c ";. ,, '>IM <'FD• ~9M ""' 

)-~, ' s_"- ' ✓/, 0/~ 'J / WYcO,fu, • 'cf\ 

'- -, ' -....,._, ' I I ~ '- /<. ~;:,--: :;-p'"i _/~- /0' ' /,'__,,,,..,.....- EA.,TWLEFFECTl'~M'-
/

..._ ' ( ' / /' ~~ ~ ~'\ '✓, Y ' / -:; =i8'0M'(l9::00FT ~ 
' ' ' ', :--......;::J; '..... ,./"/~::;,-; ~ \ ~ // 1/\ /?\ - /. 

_. 1 ~. 

·-~ .._ ... ,. ~ 

I '-, ' ·, ~-.; . 1/' ..._ .((' /'\ /0'/0'. ~-::--.?' ,,..?'"- .,, ,..... 

"- ' V . ..- . --./ ~ ~°"/ ,✓-' r. / / . 
. ..... . , \ \ /$// ...-,..,_,,,, 

' ;:;-;';;''____. '<,,_' ' ') A;::;:;~ ..,;, _/ '¼~ ';7...- ~(~,,~-.-. ~ . , 
'' ' 1, ' .y- /2 \ ~ ✓,,"<:4 /, ,,,,,, . 

,, '-.I/ \ % ✓ -- . 

,, ' '1 \;,- ...-:::? \ - "',....- - --

'' ..... . ' 'I<!' -.¼1. ~ ,..... ~ ,I-- .- - -+ ;1.RC',O_T~!(S 

..._ -, I . ....- ~ ,..... - --=--.:: ~:fl. .a_ 
' -, :. ,. / '.· ,..__ / .- ,..... 5-~ - -

---................... ,..,. ___ -,,,,,,.,.-'-l'ifz~----1-....,. ~✓--+ ,,_ < , .... _,. 
QJAc"J g . '-'- ...;__,. ._;/ / ..--1""_,-,i---+" - - - + - -
fV-<P H<X,S,: ..... /' ,- -

. 5t - - ...\--+ ~ / ~ 
-,... - ~ -+- ..:.....~ - I t-

'v 
. - -+- -

..... 
..... 

..... 
..... 

l 
~l 

f'!GlJRE >-7 

.. , 

.,;,•"~. ,• 

+
. ~d2'b°f?Vl7l7fiT -·_- ·· I. ·1· ,/_ ✓ n .. , !\ ,, .... - .. 

_J_j
' -•-'-· ' . ,· (!7'1)• ·. 
' _1__., -· 

;~\ I -I· --_ .. 

J~.1 U 
(L17n) 

YJlli.J,,.;E,_ 

CO\CEPT Y. 

L1c·_,1."J co.__u:::.,..,:r._s v:;TH ~St.T D.c,-.:...•c::::~ 
/ •• ;.') /. • .), 1_1..'. •, 1 ~'..11,':._F< ;::-.),'."\ H-c--:J-7 ~·:3 A 
:Y.YJ.J U!u/,,;.. Cf:(!:;..? 

hfr_·.; :~:r:-::-;1:1~1J"\ 



100 

I., 

20 

0 -

. l 
. l • 2 

100,000 -

80,000 _ 

G0,000 

10,000 

20,000 

0 
. l • 2 

150 

t-< 
;,:_, .,_, 
H 
;,,c.i JOO ,,,,, ...... 
;,::) ,-.. 

< r-: • 

c_::; 0~ 50 
'·' _, [-< 
P-< 
,..._~ <1 
H 
::-< 

0 

1-'i;•,i1 I'(' 2-~l 

'J'Yl'J('/1!. I:i J,'!(:JJ::.CJI•~; 

----- ----- --- -r-
. 2 . 3 • 4 • 5 

. 3 .1 • 5 • G • 7 • 8 • 9 1.0 

iica~ Coller: ed = ilcaL Carried Off 

A(-2~\ l" pc V 
100,,,; 

Pumr i r.:~ 11 ,)\'.'cr = 
(Flow na:q x (Pressure Drop) 

- --, -==i 

• 3 .4 • 5 • G • 7 • 8 • 9 LO 

2-10 

c: A 'I' 

2 

l'J1'r,,/I 
61(1 

t:,T/I 



3. PLANNED ACTIVITY 

3.1 During the next reporting period a comprehensive analysis of the 

five conceptual designs defined during Task 2 will be conducted to deter

mine the two most promising designs. Such merit parameters as solar 

effectiveness, impact upon the existing facility, applicability to the 

drying of grains other than soybeans, producibility, reliability, opera

bility and maintainability will be considered. Cost will be a dominant 

factor. The relative uncertainties, risks and implications associated 

with each design will be identified. 

3.2 Planned costs and manhour loadings for the next reporting period 

are shown in Figure 2.2. 
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4. PROBLEMS ENCOUNTERED 

No significant problems have been encountered. 
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5, .~CTIO!!S REQUIRED BY ERD:~ 

The problem identified in Progress Report No. 1 has been satisfied. 
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DATE 

July 20, 1976 

July 23, 1976 

6, VISITORS 

PERSON/OFFICE 

Mr. William Cherry 
ERDA, Washington 

Mr. Jerry Blevins 
ERDA, Oak Ridge 

Mr. Henry Kirkwood . 
Ferrell-Ross Company 
Saginaw, Michigan 

6 .... 1 

PURPOSE OF VISIT 

Program Review 

Program Review 

Discuss Dryer 
Modifications 


