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Report Summary 

Title: Report to AID/W and USAID/Costa Rica'on a consulting visit and 

related work 

No.: TA-71-10 

Author: A. H. Boyd, Jr., Assistant Agronomist 

Period of Report: 11 September - 18 September, 1971 

Project Title: AID/W and MSU AID/csd 2976 

Contractor: Mississippi State University 

Investigator: A. I I. Boyd, Jr. 

Summary 

to continue assistanceI. 	 The above named specialist visited Costa Rica 

to AID/Costa Ricd and GOCR in development of their seed program. 

2. 	 Principal worlk concerned explanation and presentation of final plans 

for 	a seed and grain testing laboratory. 

staff),3. 	 Conferences were held with Dr. Echandi (University of Costa Rica 

the architect, and refrigeration engineer to explain the plans. 

to Costa Rica, guidelines for construction of4. 	 In continuation of services 


a seed germination room and a dehumidified cold storage room 
were 

prepared to present to AID/Costa Rica and the University of Costa Rica. 

5. 	 This project is continuing and need for future visits to Costa Rica is
 

anticipated as work progresses.
 



Report to AID/W 

and
 

USAID/Costa Rica
 

On A Consulting Visit
 

and 

Related Work 

11 September- 18 September 1971 

INTRODUCTION 

of Costa Rica ibeian at the requestAssistance to the Government 

of AID/Costa Rica under contract MSU-AID-W G07 for assistvoncc to the 

This visit was underseed improvement project (AID Loan 515-L-022). 

AID/csd 2976.taken as a continuing part of this project under MSU contract 

The first visit 1.o evaluate the seed program and make preliminary recom

was made in C-toier 1970 by Dr. J. C. Delouche, director ofmendations 

Mississippi State University Seed Technology Laboratory. Subsequent 

visits were made by this consultant in December 197, and March 1971. 

chiefly with the plans for the seed processingThese visits were concerned 

facility at Bananca developed in collaboration with the STI. staff and 

Consejo Nacional de Produccion. 

The principal objective of this visit was to consult with person

of the seed testing andnel involved in the construction and operation 
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grain grading facility to be constructed at the University of Costa Rica, 

particularly to discuss problems and present ideas to the architect and 

refrigeration engincer on construction of the seed germination room and 

the environmentally controlled seed storage room to be incorporated in 

the facility. 

MELFING WITH TIIE ARC]I1TECT 

Dr. Ronald Echandi and this consultant met with Sr. Gutirez to 

discuss buil-Jing methods available and to try to convey the idea of just 

what was necessary in a germination room. In addition the facility plans 

had the germination room and the cold storage sharing a wall. Possibi

lities for making some changes to -urrect this point of inevitable trouble 

caused by a warm, wet room adjacent to a ccld dry room were discusses. 

As a result of these dist.ussions and to further clarify the points, a set 

of comments on equipment and construction was presented and follows 

in this report. 
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G 1R MI NAT IO N RH)O 5.I 
G RAIN ANID S !:i ) A -OPT.Y 

UNIVE RSI'Y 01' (;OSTA i,!::A 

Description and Comnmeints or, Fquip;::efl an,! on:truc:tio, 

1. Physical rijmnsinns of the room. 

Preli mn a rc h s r;i a v.i, :s t h:e f ri,, 101 :ina ry, w, at W,;. 

3 nmeters x [his D , "3 :,'cers . 1wo :r , . 
howv vqr, thrl ut:ual size of a 1;!r::. :,i.'; !,,r I :c. 
20 i nc es, tO :ts, a room 2 . 5 m :a : .rv .. , I i ! - n b 
for t,.'.'o rov.,'s of t:av' s -v I', . .. :,., .k .. i 1, a P. -... '... 

2 . C o ristmtctior, M¢atu res p wr: lar to W, O h }u ..ii!.. ap! W w ~ ='r . 

mat,'ial &(,-'ho ' i;t: ' , 

resistant .at(,: ialIs.
 

a. All ,:,, '',v ' : i: *.: r : 

b. M'.ils fNoor and (,JIW 5K 2': ri'.,i i i ,a: ''w :i'': '
 

retain 12oistt: ,' .'a.por is, . : ' ' .v !
 
bloc: oo,! ,"ra r. . ,-.:v () :Ci o: ". , ' .,
 

help;,. A~ liett. : s,'1 ti 2wu:I;>2:L 2n
 

in athletic sho..e,:s.
 

In viev., of t;e W,(5 l w T!u".'.'tMIn:::.N -h .T ;a Wc 
the ideal sol :t o': v.%Ai',:) to all irS,: . ::.. til, 1.I 
attention sho',, he paid 1 pnhC i]i:: sin.- ,K- .U' IiooIi j: a ; 
vill d!ec:ay an .l'.i f aiflo.',e r: v.C , .a 

c. A drain shoul(i ',e l i'e ~t:wi 1h!o ,l ,'er 

in k eeping the roo. Ace.
 

d. fluorescent light fi',turs 12u:: not inst-l itirs;.! , - o :. 

They have hij!( ;oltdc:: apnd n'o: a S (c::,: ::J ,a'nord:inU (~,'.' :: :.2 
clcterioratio; tako s placr in. theio cOl o: I; t!::u:tJ' ,'::. ;Y' ,I,. . V.' 
a tined ]iq!,tin,- system lhiss or pl,:.:i a s Psl; elW m.::: ,

In O i (w !,; .1w'inl tile ,..,,a l t-F !-,,l~~- lit:lhts !.';sla ll, !,:(.' , 

humnidity area . ( A drav.'i:; sho' n:n a su.:, ,i :, : ! I o.v:) 

q. Incandescent lighs installo(! ill :hr c' l~n: '."o;of Ih(.'' 

weatherprooi type.
 



Cm. 1WuW~!SI . A, all i')!P.Ssm. p:1 s. ii-: a!; !!is ci1lmol i 

9 fnn! !-a I 

Iti.2 . '. 

Tho .. I::. .. n ' : ~ :':a I.~ ~ tv o le:i. r.nt s 

Is tcy): .1: :.~ r -aiI:.:: ,' -: !2 ; Li .* .(ve I. I (... 

V "I . ' .*.' -. 1..r') it: ! -:. :* !d t 

Thl ::; .o.; i:- -i: -to bc locally constructed. They consist of two 

ai ho)11 2. 2S1 W I' a s the 

I ~ ' . IC '. . 7.' d pip(. ofZI)U 

ht (i iii a I:!'Ci e: wa t 

(1.1.S2 *'ly n' 2. 1 w oB j wa(;:'>: hEli 

11,o . v. I5 ( 2 . . .o l.a 

f'oth 

l 
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Item S. Water Distributor 

The water distributor can he constructed by a s!iet inetal shop 
to specifications or consist of a piece of 1)0:.: r:utteIr as use,! onl 
the caves of houses. ThIS is aviiloble ii, alu;ivzuq: or ';alvanized 
steel. This s)Ouk b I rOlt2! ''wh Or !op l() ,) " !'::.f!r" : Ite 

ceilinq. A tolal of 2.4, 1/ in(- 1'ol:.es drille'i )-. t r, n'to, of a 
distributo: :. ou) .tr- o%. .'.,e: Cn:'aII and t'sivo : '..ill ullo'A 
a flow of a,.utt jig :allo.s pe! 40": o','er ." '. .I:":c" Itid!! AS% 
an altornw' w:v a tntal r)" ",-, 1/16 ir.. ' "'olet : 'oS ;i'.', rquJnwllellt 
flov an! b',tr a r dish:bt:t o,, -. '%.'-vr:, it %Vill have !o Ure 

kept ieal , to prevent plu c:i . 

*l, 

Item 6. MLIoz'eSC(-l', lifJ1ht fiX!tu10s 

I'luoescr. fitures are Sta ndird tw,°, li1bo . a fi:: -0 
watt cool "b ,',, tubes s houl] 1)P us,''. 

Item 7. ,.:abinret for controls 

This cabinet shot:Ild 1) 'uilt afte: c,-omiols a,-. i. ' . 

convenient Ioc:atio!. is S- igfA o:y, i !.,s sho .. '.': :- !:...osta, 
timer- and i:.a:ntic c02:a,'tors 

Item 8. Thermostat 

HoneyweI tivrn-ostat .,ith : ,'r:o~c ulb. Any ,: .o', ; s 
thermostat with a t,.:, a'u i',:f nntial of ? I ;s sra "-,y 

Item 9. Timer 

The specific! timer is to con:ol tihr Iuors('i' I.:'.'s in 10e 
gorrminator for pIoper a ppl ica hIO:. . It slow' , imn;:a .I,'lof l!n:i 

adjacent to thO other contiols so Iat a cabIi::. ' . 1), p 1'I , 

them. 

Item 10. Marnetic contactor. 

Two four-pole contactors art, se, ifie . Th,/ sr'oe' . ire.,! 
so as to operate the fou, i,',: 'S . i ',,y .. , ,d,' Ii: l, 

junction bo:: 'o: o' u :;oinside the cabin!t ,:.A'r,'. 102, o:ThI, ',,. 

therniostar is connecte,! to IQ colS ;S =,-oi 0 th10:I 110.; 

Item 11. Door 

The Jamison plyfoa:, do t spcr'c i'"(! : ':,.'h ':Il.,;.i:.',,,! :oral. 
It must be k!opt pai nted to plolrin': tl!'. lif'. A locallv on:'r Lt, 

or plastic facedi, nIaskL tcd door will ., sarisfhic'oly. %,.'.,l 

http:1'ol:.es
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door or a metal faced wood door without soldered seams will not 
be satisfactory. Uncovered wood door facings will not be satis
factory.
 

Germination trays and tray racks should be made of aluminum angle 
if possible. Fasterners must be of the same alloy as the angle 
or electrolysis will cause corrosion and collapse of the framework. 

A walk-in germinator built from the above suggestions should perform 
satisfactorily with reasonable maintenance. Certain features such 
as more expensive pumps and extenFive use of stainless steel or 
aluminum where galvanized is specified will minimize maintenance 
and greatly extend the life of components. It will also greatly 
Increase the cost. 
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GERMINATION ROOMT 
GRAIN AN) SIM) LABOrA'ORY 
UNIVERSITY Of C:OSTA fI CA 

Item Descrioti o -No. req.- lnit r:ost 

Est. 

11. 

Co.t 

$ 

1 Water Pump 

Teel magnetic ' ,r11 c en.ical solu' o:
pump capable of 22: (Ial. peor ;r. deolver-/ 
at 9' head 115 v. 60 cy. Crain3er's stoc: 
No. 11'677 
(2) Probable '.'endor Index 

2 31.00 62.00 

2 Water eater 
Chrom&lox 12,' v. IP0C watt utility 
water hoater ,.." h stan!ar] pp (' l.-
Harry Alter Co. , Dnw. sto;'d: ,,o 
(1) probable v,: r: i !.ix 

ars 

5 8.00 40.00 

3 Water Resevoir 

Locally fabric'a'erl, see description of 
construction and ,quip::.en" 

4 Water curtain 

Locally fabricatej, see description 
of contruction and equplpner" 

5 Water Distributor 

Locally fabricated, see rlsc!:p'ion of 
construction an( eqUIli)nQt 

6 1t.uorescent i.qht Fixtures 

Two lamp (40 %-. eac..,) rapi, 
fluorescent fixtures less l-:::,s 
(2) Probable Vendor :v.i(ex 

start 

6 10.00 60.00 

Fluorescent Tubes 
40 watt, rapid start, 
fluoresc-,nt tube 

cool white, 
12 1.35 16.00 
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Item Description No. Reg. Unit Cost 

Est. Cost 
U. S. S 

7 Cabinet !or Controls 

Locally fahricat.,-!, see descriptior 

construction an. equlpr.. ,nW 
of 

8 Thermosta" 

Honeywell T ',7- A remote bulb thermostat 

Temperatur ran e "3- 17" , 
Harry Alter i:o. Str.c!: ':o. 73652 
(1) Probaldlve r!,oi In,! :x 1 28.00 28.00 

9 Timer 

Dayton 24 hour dial 
125 v. SPST (ranr's 
(2) Probale, .I, :or 

timn, swi tch 
sto:L: no. 

11(:r':.: 
2E 021 

1 11 .00 11.00 

10 Maqnetic ,":ontoc"or 

AC macneti-- r'o. ,aclor RPM 

30 amp 110 v. ope:atlnr: coil 

Harry Alter ,:o. Stock ,o. -18391 
(1) Probable Ve--d;,or Index 2 18.50 37.00 

11 Door 

Jamison d,.om'. oor con-structeI of 

20 nau';e 'alva uii; ' - s ,". ac-:! over foam 
core. 3'6" x , '6-.AplrO e "..III. fa cinc: 

and hars''.'a:,,. "lIf sra:"s soldetc(. foi !iv:hhumichiy 

applica'io: 
(3) Prc-a ''en !or Inde:.: 1 395.00 395.00 

TOTA. PUPCIlAS';f ITEMS 649.00 
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Probabla Vendor Index* 

I. 	 The Harry Alter Co., Inc. 
2399 S. Archer Ave. 
Chicago, Illinois 60616 

2. 	 W. W. Grainjer, Ir.c. 
823 S. Conc;ress Street
 
Jackson, MS 39261
 

3. 	 Jamison Door Co. 
P. 0. Box 70
 
Hlagersto-v.n, Maryland 21710
 

* 	 Designation of probable vendor a:-.."or bra:nd t.av.!e does no c:onst tut , 
a recomumenclatioii. Brand 1ran s are LISO": .nn'nly,.i clarity In 
specification. Equivalc,;t q.uality and pc, or:x.u~ce;are all t hat !; necessary. 
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MEETING WITH THE REGRIGERATION ENGINEEB 

The next discussion with Dr. Echandi and Sr. Beiruta the 

expected refrigeration contractor for the Seed Laboratory and the adja

cent Food Technology facility also concerned construction details and 

specific points of difference between a dehumidified facility and the 

roomnormal "meat box" type installation. As with the seed germination 

a set of guidelines to help the designer was developed and is made a 

part of this report. 
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GUIDELINES FOR REFRIGERATION ENGINEER
 
AND ARCHITECT ON SPECIFICATIONS FOR DEHUMIDIFIED SEED
 

STORAGE ROOM AT UNIVERSITY OF COSTA RICA SEED TESTING
 
LABORATORY
 

General 

The room is to be insulated and constructed with vapor barriers 
outside the insulation material. Extreme care should be taken to prevent 
moisture penetration. 

Mechanical Equipment: 

1. Thn, rorigeration equipment must be designed to maintain a 
temperature of 40°F with the outside conditions at 90OF dry bulb and 
850 F wet bulb and the following speci7L conditions inside. 

1500/BTU hr. heat of condensation 
3500/BTU hr. added by electric heater 

2. Evaporator coils must permit a temperature drop to 100 F across 
the coils to insure adequate dehumidification. 

3. Fan behind the evaporator coil must run continuously because 
of the dehumidification function of the system. 

Dehumidification: 

1. The unit cooler will be equipped with fo',r (4) finned strip 
electric heaters of 500 watt capacity each. The heaters are to be mounted 
across the face of the air cooling unit. 

2. The heater system is to be controlled by a humidistat through 
on across-the-line type magnetic starter. 

3. Individual switches will be provided for each 500 watt heater 
strip to allow switching them in or out of the heater system. 

Note: This is desirable since there are so many variables in the climate 
as well as utilization of the storage facility. This feature will aid in 
balancing the system with the season and amount of traffic in the room, 
a schematic diagram of the feature is included. 
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ALTERNATE GUIDELINES USING A DESICCANT 
 DEHUMIDIFIER 

Mechanical Equipment: 

The refrigeration equipment must be designed to maintain atemperature of 40°F with outside conditions at 90OF dry bulb and
85OF wet bulb and 8100 BTU/hr added inside by the dehumidifier. 

Dehumidification: 

1. The dehupidifier should be a Dryomatic Model R-150 or equivalent desiccant type dehumidifier. A humidistat should cortrol the process
air flow so that a relative humidity or 40-50% can be maintained. 

2. This unit adds approx. 8100 BTU/hr to the heat load of the 
room when it is in operation. 

3. The connected load of this model is 5 KW. 

4. Installation should be under a protective shelter since the unit 
is not weather tight. 
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RECOMMENDATIONS 

1. The architect should continue to develop plans for the facility using 

guidelines presented but utilizing local c(.nstruction methods wherever 

he can obtain equal results. 

2. The refrigeration ongineer should consult with the architect and 

specify equipment that will meet the conditions outlined in his guide

lines. 

3. The guidelines presented should not be accepted as the only way 

but utilized for what they are-guidelines. 

4. Future correspondence and visitg to keep in contact with the pro

ject and give help as it progresses. 

5. Final plans should be presented to the Seed Technology Staff for 

review before bids on conqtruction are solicited. 

The author wishes to express his appreciation to Mr. Milton 

Lau, R.D.O., Mr. Paul Holden and Dr. Ronald Echandi for their con

tinued courtesy and cooperation. 


