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TRPRODUCT T ON

The research progoct o "Desam and Fvaluabion of a Low Cost
Floclronic  Flow  Sensol arnl Ly Application for Micro-
Computer arded Trrigation Sysbems Managoment in the Dey Zone

of S5ri Lanka 15 a coullaborabive reasearch projech between
the o Deparbmeont of Agqracalbaral Fogineering, taaversaily of

Peradonrya ury, IRY I lL.anka and the Depasr btment, ol
Agracullaral Finepinme e 1nag, Virginaia Polytechnin and State
Unaversity (VL & SUy, USA. The progoaet 1 fundieed hy PSTC
arant g Setieme of the DSALID and Lhe grant agerecment, was
drgund on aly 2%Lh 1906 . The  progect  was scheduled to
COMMenco from  Aungust 198G, liswierver, e Lo unavairdahle

cirrcumstances, which will he  expliained 1 a subsegquent
seoction, tho projenct was tmplemented from April 1987, The
arm of thigs vepoct 1g Lo docament tho  progress achiavad up
Lo Decomb 1987 and provido  a gevised  schedule  of
activibies for approval hy Lhe USAILD,

PROGRECS OF PROJECT WORK AT CTHE TWO UNITVERSGTTIES

In tmplementing Yhe regsearch progect many difficullies
were encountered  whlch delayed the anmrtially proposed work
plan. Desprbte these setbachs, satisfectory progress has
hoen achioved by bath V'L 8 30 and UP up Lo December 1987,

Mi.  Mahinda Alahakoon (Electrical and FElrctronics
Fngineer) was recriited as  an Assistant Lecturer to the

Dopacvtment of  Agraicultural Fngineering, UP, He was seant to
VP'T 8 50 for trarining as a Graduate Research Assislant (GRA)
from Ocbtober 19687. He has  already compleled 1 quarter ¥
Cortrar work (qee annexuare 1) ab VPIAS, Dr. Byler and his
Levam from VPLR&SY together  with Me. Alahakoon has completed
ma qor part ol roeview  of  components rovpeirad For the
thvestigation, aond  predaminary anvestigolbions of different
Lypes obf sonsing mechanisms .,

The V'L 8 SU Lean of investaigators have desiygned a
capazibonce  Lype of  water stage recorder. Which 1is
promisaing from the  poaint of vaiew of 1ts  low cost and

stmplicity compared Lo owhat s avairlable 1n Lthe markel., All
the stalod goals n Lhe Phase I work plan of fthe detailed
research  piroposal . has  been achieved hy VPI & SU team,
Progiress achaeved by VPI & 51 will be clear in examining the
annexure 111 of Lhe report prepared by lir. Byler as a memo.

In  Lthe part  of UP, Dr. A.R. Arayaratne from the
Depiortmenl of Agraicaltbigal Engineoring, UP visited VPL 8 30
o place  of Mr, Jayatissa (Mr. Jayatigsn was nobt available
for Lhe  projgecl by  Lae Limos Lhe progect  wias approved and
granbed  an 1986) and  spent I monlh in  Novembar 1987
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assisting Dr.Byler, his team and Mr. Alahakonn. His visit
to VPI 8 SU had been most helpful in clarifying many
confusions with regard to budget and scheduling of
activities due to difficulties of communication as ment i oned
previnusly. Gnal 4 of the FPhase | work plan depended on the
progress of work conductel at VPI & SU. Thus, as given in
revised work plan now UP (s in a position to complete this
part of the project in January 1987, It is planned to work
closely with International Irrigation Management Institute
(IIMIV 1n Sri Lanka for field implementation part of the

proniject. IIMI  has two research locations in the North
Central Province of Sri LLanka which 15 1n tLhe dry zone.
IIM! has collected research data on the irrigation
performance of both these s<sites over a reriod of 3 years.
This data wuuld provide a base line to assess the
improvements that can be made through electronic monitoring
and control. Details for this investigation will be worked
out  with TIM! scientif:c staff during January 1988 as a
collaborative project to 1mplement the FPhase 11 of the

investigation.
PROBLEMS ENCOUNTERED AFFECTING THE ORIGINAL WORK PLAN

From the beginning of the project many unforeseen
problems cropped up which hindered the originally pianned

progress during the first quarter of the year. One of the
primary problems was the release of funds for project
implementatinn. Since the project has a collaborative

component between UP, Sri Lanka and VPI K su, many
clarifications regarding the budget were required before the

first instiallment of funds was released by USAID, Sri Lanka
to the two Universities,. This delayed the project
implementation until April 1987. This was understandable,
because, «collaboration between a US University and a Sri

Lankan University through a USAID research grant has been
implemented for the first time by USAID, Sri Lanka.

Also hiring of a Graduate Research Assistant (GRA) to
commence his training and research work VPl & SU which a
responsibility of UP was delayed until October because of
the recruitment rules and regulations of the UP. The UP
rules and regulations for training abroad, which 1is a
project component, require a permanent member of the
academic staff for the purpose. As such official rules and
regulation had to be followed 1n recruitment and obtaining
overseas leave which delayed this component until October
1987.

Next major problem was the communication betwsen the
two Universities as 1s apparent from annexure [V (Memo by
Dr. Byler). It despairing to note the impossibility of
communication through telephones between tkre two



Universities because of the pnor telephone facilities at the
UP end. Much of the communication had teo be done through
either telex or postal service which caused considerable
delays due to misplaced or mishandled telexes and mail.
Thus, effective communication 1s seen as a critical problem
throughout the project duration.

Lastly, as apparent from annexure V, a serious problem
which will hinder Lthe progress of Phese [I of the project
will be the purchase of equipment.. Mast of Lhe funds for
purchasing the egqmpment 15 allocated to UP portion of the
budget. However, Lhis equipment need. to  be tested and
modified at VPI & SU prior to senting them over to be
installed 1n Sri Lanka for the field evaluation of Phase
I1r. In keeping with USAID regulations all equipment
purchased should be of US origin. ¥l R SU being an
education institution 1is 1IN a position to purchase most
equipment within budget in comparison tn UP. Also presently
weak dollar may nobt allow the planned purchase of equipment
by keeping within budget limitation. This problem could be
overcome 1if USAID approval is granted to purchase these
equipment items through VPI & SU by transferring the
required funds from UP budget to VPI & SU budget. This
needs urgent attention if project is to move into Phase 11
as planned.

REVISED WORKING SCHEDULE

Di. Byler has prepared a revised work plan (Annexure 1)
of Lhe progect for 1988/89 period. As a consequence of
unforeseen delays and problems the revised work plan is
extended till September 1988 to accommodate the lost time.
This revised work oplan is within the approved funds,
therefore USAID approval is requested for this extension.
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January 1988

February

March

May 15

May 25

June 23

July 6

August 6

December 6

January 1989
through May

May through
July

August 1989

September 1

December

Annexure |

Revised Work Plan for the Project 1988/89

UP personne]l mail reguested information on the

sites and product availability to VPI.

Final site selection. One progect with three
sites. We plan to have three shtilling wells
attached to one i1ntake tube at earh of the three
sites. VFI will send well construction details to

UF. Construction
diameter plastic

will
pipe for

probably be of
the stilling wells.

large

Begin construction of the structures.

He will
begin the

Phillip MeClellan leaves for Sri
help finish the stilling wells
instatlation of electronics.,

.anka.
and

Sai1ed Mosthagimi and Mahinda
Sr1  Lanka. Saied will work mainly on the
irrigation data and Phil and Mahinda will work
mainly on the electronics and data retrieval.

Alahakoon !eave for

Sa1ed Mosthagimi and Phil MeClellan return to VPI.
They will confer with Richard Byler before he
leaves for Sri1 Lanka.

Richard Byler Leaves for Sri Lanka. He will
assist Mahinda with any problems with the
electronics and will work on  the software

necessary to display the data.

Richard Byler returns to VPl.

He needs to complete 9
during spring term and
summer . He

returns Lo VPI.
hours of courses
data collected during the

Mahinda
credit
analyze the

will then write his thesais.

Mahinda finishes Lit «course work and begins

writing his thesis.

Mahinda finishes his thesis and defends ik.
rewrites thesis and finishes all

Mahinda
requirements of Masters degree.

Mahinda returns to 5ri Lanka.

Project completed and all reports submitted.
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Annexure II

PROBRESS REPORT

NAME 1 P. M. K. ALAHAKOON
BTUDENT NUMBER 1 330-02-1721

DEPT. COURSE TITLE CREDIT GRADE
NUMRER HOURS RF/PF

AGE 4160 Water Rescurces Engineeiring o3 P

AGE 5240 Ag. Erpineering Seminar 01 2]

AGE 5330 Research and Thesis 01

STAT 5051 Statisties in Research 1 03 E

EE 4501 Digital Systems Design I 04 R

AGE 4150 Hyd. Systems and Controls 03
AGE 5930 Research ard Thesis oz
STAT So52 Statistics in Research 11 03
EE 4502 Digital Systems Design 11 Q4

First, the cperaticon of available water level sensing devices
and their cost-performance trade-off were studied. The fallowing
types were selected for further testing purposen.

1. Capacitive level trarnsducer.

2. Bubbler (pressure sensing type)

3. Flcat (resistarce sensing type)

After dcing a thecritical analysis ocn  the capacitive type
sensor, laboratory experiments were carried ocut to observe the
cperation of the device. Capacitarces which are equivalent to
the calculated values were used in these experiments.

It was decided to use a set of Aluminum pipes to build the
transducer for laboratory testing. The pipes were insulated by
applying paint, and at the same time, several types of paint were
tested for their water resistive and electrical non conduct ive
properties.

MK Alc\l\akcu -

P. M. K. ALAHAKOON

Dr. R.K.BYLER

(Course Adviser)



Amnexur: III

Date: December 5, 1987
To: Kapila Goonasckere
From: R. K. Byler /{%
Re: PProgress report

1 feel that we have been making good progress during the past several months,  Mahinda
Alahakoon is working out well and is progressing well in all areas. Dr. Ariyaratne has been helpful
and we hope he will be able to assist us further over the next several months.

In reference to the goals of Phase 1 listed on page 9 we are progressing in all areas.  We have
completed most of the review of components. We need to obtain some additional data on pressure
transducers, it looks now like the price and performance of these devices has not improved much
since we wrote the proposal, and they are still marginal. We will be Tooking closcly at them over
the next several months,

The design of the data lopger has proceeded well. T am concemed about the current weakness of
the US dollar and how it may affeet the price of the system components. We need 1o design an
analog/digital intetface but cannot do that until we have decided on the stage transducer.

Mahinda and T have desipned a capacitanee type of stage transducer. 1 is Tow cost and will he easy
to mterfiee to a digital cirenit, i will not require any special components olher than the micro-
processor. The conversion will be done in time domain and the microprocessor systen is inhierently
good at measuring time accurately,

Goal 3 of Phase Tis proceeding well with Mahinda's course work.

We hope that you will proceed with goal 4 of Phase 1. "The final selection can be put off a fittle
longer, bat the cooperation with M sounds ideal. 1 feel vhat we will have enough problems
without the additional problem of obtaining a history of the agrivulture of a project. We are pleased
that we could work on a project where there are 3 years of data o water problems and crop yields.

We are proceeding with Phase 11 also. We have begun some field testing of the data logger, and
of the stage transducers. The desipn and testing of the first type of transducer as described on page
10 of the proposal has been done hete over the past several years. We plan very minor redesign for
use in Sri Fanka. “The bubbler type of transducer now looks less vi ible because of the limits of the
pressure fransducer. 1t is eorrently our third choice, bt Turther evaluation will be done. “The
capacilance type of transducer has replaced the thind type deseribed in our proposal. It looks very
enconraging at this time, bt Turther evalnation is necessiwy, The components for the capacitor
transducer are carrently being tested for durability,



Aanexure IV
Date: December 5, 1987

To: Kapila Goonasckere

I'rom: R. K. Byler /%
Re: Communication problems

T have been trying to contact you about the equipment problems but we have been unable to et
a telex fo you this past month, When we try to send a message we pet the reply that there is an
equipment failure al your ed. 1 theught that perhaps the equipment was turned off, but recently
no messages have potten through.

We have sct up an account on aur mairframe compnter for you to use and have shown Dr,
Ariyaratne how to log on to it. 1 you have a 300 bawd modem hooked to an {BM-pc compatible
compnter you will be able to send and receive fifes and messages. We wilt eheck your account for
messages regalarly. We don’t know if you will he able to use this or not, but i yon can it will
provide a way to gel messages through,  Any other suggestions as to how we can communicate
will be appreciated.

Until we find a reliable way to consmunicate we will try 1o send the messages two ways, by mail
and any other way which may work. 1 hope you wiil get the message twice.



Apnexure V

Date: December S, 1987
To: Kapila Goonasckere
From: R. K. Byler /(A
7
Re: Expenditure of your money
We woulid like to assist you with the expenditure of some of your money. 1 have been trying to

send you atelex about this problem but we have not been able to get it through. 1 understand the
following items would be good for us to purchase,

Campbedl Loggers $o600.00
Transducers for use with logpers $1R00.00
Data Retrieval Devices $2000.00
Personal Computer $ J000.00
Software $1020.00

We camnot purchase your computer of data logger cquipment without written approval from AID.
Mr Silva has not replicd 1o my telex messages. 1 ATD would send approval in writing we believe
that the university woull allow us ta purchase ‘tems for you and be reimbursed by AID.

Some venders will let us order and bill you. They will charge about 20 pereent extra for this and
you will hiave to set up a line of credit.

AAPC Ine. will arrange purchasing for a fee. They have experience working with AID and have
anagent in Colombo. He will, or already has, be in touch with you.

We feel it would be ideal for AND fo allow us to prrehase the items for you. We will be able to
get a consideiably better price than you can, we will be able to test the equipment here before we
send it 1o you and we need some of the equipment here before it is sent to you, This problemn is
urgent. We will not have the equipment if it is not ordered soon. My second choice is to work
through AAPC, because they may be able to get the equipment in time. 1 doubt we will be able
to gel the equipment in time to complete the project as proposed any way other than these two
possihilifics.

We have a contract regarding this proposal and VIT will not allow us to purchase the above itoms
without a written change in our contract. Please advise as to how 1o procecd.

Funderstand that you are inferested in purchasing, two computers tather than one more powerful
one, - We can gel two personal computers for the S0 in your budget. We could possibly get an
oscilloscope o addition, bat that would fake some carelul purchasing. 1 ATD will allow us 1o assist
you by purchasing ftems and them be reimbursed make sure that the letier they semd does not re-
strict us from changing the specific items we purchase if you want the flexibility required to get two
computers plus an oscilloseope. 1 agree that the project would be aided by the purchase of two
computers and an oscilloscope,
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