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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. H. Boyd, Jr.

Summary

1. The above named specialist visited Costa Rica to continuc assistance
1o AID/Costa Rica and GOCR in development of their seed program.

2. Principal work concerned explanation and prescntation of final plans
for a seced and grain testing laboratory.

3. Conferences were held with Dr. Echandi (University of Costa Rica staff),
the architect, and refrigeration engineer to explain the plans.

4. In continuation of services to Costa Rica, guidelines for construction of
a secd germination room and a dehumidified cold storage room were
prepared to present to AID/Costa Rica and the University of Costa Rica.

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

K
.

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

Assistance to the Government of Costa Rica hagan at the request
of AID/Costa Rica under contract MSU-AID-W 607 for assistance to the
seed improvement project (AID Loan 515-L-022). This visit was under-
taken as a continuing part of this project under MSU contract AID/csd 2976.
The first visit 1o evaluate the sced prograin and make preliminary recom-
mendations was made in C=tober 1970 by Dr. J. C. Delouche, director of
Mississippl State University Sced Technology lLaboratory. Subsecquent
visits were made by this consultant in December 1974 and March 1971,
These visits were concerned chiefly with the plans for the sced processing
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-

nel involved in the construction and operation of the sced testing and
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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 engineer on construction of the seed germination room and
the environmentally controlled seed storage room to be incorporated in

the facility.

MELLTING WITH THE ARCHITECT

Dr. Ronald Echandi and this consultant met with Sr. Gutirez to
discuss building methods available and to try to convey the idca 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 incvitable trouble
causcd by a warm, wet room adjacent to a celd dry room were discusses.
As a result of these discussions and to further clarify the points, a set
of comments on equipment and construction was presented and follows

in this report.



GERMINATION ROOAM
GRAIN AND SEED TABOITORY
UNIVERSITY OFF COSTA 111:A

Description and Comments on Bquip:ion' and Zonstruction

1. Physical dimensions of the roor:,

Preliminary architeets drawin s the floar ;5 lar ju
3 meters » 3 maters. This can be arranged ratisiacionls,
howevar, the ustval size of a gernivator ttay is VY juche.
20 inches, thus, a room 2,70 moters oide woap) s b
for two rows of tray s cks it & wallssay ber g,

2. Construction features pecualiar to hish henadity apnlicaton

a. Al matarial ingide the aorsis tar et o nf o et

resistant aicials.,

b. Wwalls floor and ceiling shoulsd raistain @ viagpor bares 1o
retainimolstune vapor inside & alronis,  Simeerdn el S g sy
blocks @ goort wrade of ppamy conting (2 @mave) o 1V fnsede will
help. A better solution would bo water pront plassa such ag s uged

in athletic showa:s.

In view of the beautifu!l tile worksanshipan Costa Wi
the ideal solution woulid he to tile all instide walla, Partieala;
atiention should pepaid

will (5(!.‘261‘;' rani 1]'_-' ifallowed tvatsent eaton,

o e cilegn, e e e eeiling Doises

G A drain should bie placed in the contor of the flonr o ai
in keeping the roon clean,

d. Tluorescent light fictures mus: not bo installe ! fvni fe the toor
They have high workine voliace and can give a futal shoel aftor sone
deterioratiorn. takes place in the constantly o fasosphoare. To bave
a timed lightine system glass or plexiclass parels muss b so0 e

in the wall and the {luorescent lichis mstalle § outgg o the byah
humidity area. (A drawing showing a swraostod e

e. Incandescent lights installed in the coline most be of the
weatherprooi type.
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Thie wranier pusaisaneifioul ssig, 300 fv e weaiaatie Siprllern taek

v iarengiiead treet R e siiErasy g sesdde sl onerate

co- tinuousl . neall fieanersive pan pg gu-h dsthis cannat e

(2t ) SN RIS A IRV IR G T 7 B T W SO b ha ) o S (0 T A
teadily availel] » as ropla oS antt suiaticetions of suhmersible
PTG SGh S @inay “olael A WS Culinsanitis L gt o san helmacions

Ay poaa thae wall geliver alos 225 calloas per bour acamst a
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Y N S RNOC SR N T WE LTI O ev S e,

Wialp Logrereoirs

The i roseieairs are to be locally constructed. They consist of two
tankis alonsus AR el 1 R (e D a0 o 8 O o TR e Vit e
aliosy s e AU et T Veoweed 5 pgiane ey e asitiie
g s R o R O B B T B IS G APl 0 I T (e a1

s I e e o L R e O G PRI G s e R i SR T i R 6 e 1
PRy boreedt Saepdargl 138 sl on O, Rruaestee ol oy 1 saternroofodd
a4 hin gl ae e et nr AR e e e e P of anestal is used
replacer s 1 @ Se s wEars sy D eshiee L Ui anainsenane e atid
paintin.: wall estond she ljfe of salvamsod colpanents .,

R (A Tt
Thestator arani sfould e a precs of plem dag YWwene under $ho water
s s s Seies Sl ety e Beaes S EiEee mRldstesand allliow
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Item 5. Water Distributor

The water distributor can be constructed by a shent metal shop

to specifications or consist of a piccn of hox tutter as used on

the caves of houses, This is avarlable ir alumanun or calvanized
steel. This should be mountad ~h the top abavt 17 ¢ o the
ceiling., A towal of 24, /¢ ek Yolas drilled o e bnttor of a
distributor . ounted over o wa'ter crrtarr avd roservorr wall allow

a flow of al.aovt 130 :allons per =our over oach water cartain, AS
an alternas:ve a tntal o 70, 116 boles st onld ave cquivalent
flow an- better wator distaibution, however, 1t will have o bLe

kept clean to prevent plucain .,
Item 6., Tluorescent light fisxtuies

I''totescenr® Hiztures are standard tweo tube I0 watt fiztuwes, 40
wall cool white tubes should be userd,

Item 7. Jabinet for controls

This cabinet should he bt after eantiols are installed, Sny
convenient location is sanigfactory, s shouvld oo ik rlostan,
timer, and masnetic contactors, )

Item B. Thermostat

Honeywnll therpostat with romote Lalh, Any rer.ote sensing
thermostat with a temparature didferential of 30 18 sausfac oy,

Item 9. Timer

The specified timer 1s to conitol the fJuoarescaent hiatrs an the
germinator {or proper apphication of ke, T shovtd o jnaiallen
adjacent to the other contiols so that a cabine can he place § atour

them.
IHem 10, Magnetic contactor.

Two four-pole contactors are specifie i, They shoul @ he vgreld
so as to operate the four heaters, hry noust be place Dinside o
junction box inside the cabinet for vaotectiop of v rsonnel, The
thermostat is connected to the corls th control the heatary,

Item 11. Door

The Jamison plyfoa: door specified s face D eath calvaniced aetal,
It mus! be kept painted to prolons the Tife . A locally consttucted req

or plastic faced, caghoted door will b satisfactory, A wood
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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. Fasterncrs 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 extensive 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 ROO\!
GRAIN AND SEED IABORATORY
UNIVERSITY OI' ZOSTA RICA

LEst. Cost
Item Description No. reqa. Init Cost U, 8.8

1 Water Pump

Teel magnetic “irive mild chemical solutior

pump capable of 22> gal. per wr, dehvery

at 9' head 113 v. 60 cy. Grainger's stochk

No. 1P677 2 31,00 62.00
(2) Probable Vendor Index

2 Water Heater
Chromalox 120 v. 1300 va‘t utility
water heater with standar! pipe ‘hreads
Harry Alter Co., Inc. stoch ro. 25785
(1) probabla ver rin jnlax 5 8.00 40.00

3 Water Resovoir

Locally fabricated, see description of
construction and aquip:ch:

| Water curtain

Locally fabricatnd, sec description
of contruction ard cquipnien:

5 Water Distributor

Locally fabricated, see description of
construction and equipmaent

6 F.uorescent Liakt Fixtures

Two lamp (40 watt cach) rapi-i start
fluorescent fixtures less lamos
(2) Probable Vendor Index 6 10.00 60.00

Fluorescent Tubes
40 watt, rapid start, cool white,
fluoresc=nt tuhe 12 1.35 16.00



Item

Description

No. Req.

Unit Cost

Est. Cost
U.S. S

10

11

Cabincet for Controls

Locally fabricated, sce description of

construction and cquipn. i’

Thermcsta:

Honeywell T 775 A remote bulb thernmiostat

Temperature ran-e 55-175°T
Harry Alter Zo. Stach o, 73652
(1) Probable Verior Index

Timer

Dayton 24 hour dial time switch

125 v. SPST Gramnarr's stock ro. 27 021

(2) Probable Vernlor Indes

Maanetic Contactor

C mannetic coactor RAL
30 amp 110 v, oparatine coil
Harry Alter +lo. Stock Mo, 48391
(1) Probable Verdor Index

Door

Jamison "plvioar" door constructed of
over ‘oarn.
core. 3'6" x o'At complete wath facin

20 cauie ralvaure i stenl facad

and hardware, A1 seams soldered for hach humidity

applica 1o
(3) Prebabls vVen tor Index

1

TOTAL PUPCHASEN ITENMS

28.00

11.00

18.50

395.00

28.00

11.00

37.00
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Probablz Vendor Index*

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

2. W, W, Graingyer, Inc.
823 S. Congress Street
Jackson, MS 39201

3. Jamison Door Co.
P. O. Box 70
Hagerstown, Maryland 21710

* Designation of prohable vendor ani‘or brand nar.e does not constitul 2
a recommendation. Brand namaes are uscee only .nardine clarity in
specification. [quivalent quality and pertornance are all that 's necessary.
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MEETING WITH THE REGRIGERATION ENGINEER

The next discussion with Dr. Echandi and Sr. Bejruta 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
normal "meat box" type installation. As with the seed germination room
a set of guidelines to help the designer was developed and is made a

part of this report.



11

GUIDELINES FOR REFRIGERATION ENGINLER
AND ARCHITECT ON SPECIFICATICONS 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 Cquipment:

1. Tharelrigeration cquipment must be designed to maintain a
temperature of 40°F with the outside conditions at 90°F dry bulb and
85°F wet bulb and the {nllowing special conditions inside.

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

2. Evaporator coils must permit @ temperature drop to 10°F across
the coils to insure adequato 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 cach 500 watt hecater
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 a
temperature of 40°F with outside conditions at 90°F dry bulb and
85OF wet bulb and 8100 BTU/hr added inside by the dehumidifier.

Dehumidification:

1. The dehumidifier should be a Dryomatic Model R-150 or equiv-
alent desiccant type dehumidifier. A humidistat should control 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 § 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
gujdelines presented but utilizing local ceastruction methods wherever
he can obtain equal results.,
2. The refrigeration angincer should consult with the architect and
specify equipment that will meet the cunditions 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 visits to keep in contact with the pro-
ject and give help as it progresses.
5. Final plans should be presented to the Sced Technology Staff for
review before bids on congtruction 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.



