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The following works have b=en done and are going on
during this perdicdg

(a2) Construction of Histillation unit has been started
(b) Construction of 200litre capacity Tank has been

started in full swing,

(cj Consultaticn
(d) Nemonstration of the fabrication process to the
students

(2) Informations collection

a., CONSTRUCTION OF DISTILLATION UNIT 3

The construction of the distillation
unit has been sterted, Since we hsve selected a design
whiech is not generally in use, therefore we have decim
ded to test its performance after when it is construe
cted before coupling with the s olar water heater.

First we started a protoutype of this
unit so that we may test it according to our convenie=
nce, The test will indicate the necessary changes
to be done . Kearly 75% of work of the prototype has
been completed and we hope to complete it in the forth-
coming trimester and to tust it alsoe. The problem of
cbtaining thu required materials of specific dimension

and quality has again cropped up.
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b, FABRICATION OF THE TANK (OF 200Ltr, CAPACITY,

Fabrication of the Tank aof the 200Ltr. capacity

has been starede This tank will be associated with
the collector of parallel pipe type riser tubes,
There will be two collectors having 8 riser tubes,

The 200 litre storage Tank under constru-

ction has been shown in the figure ( ) «eThe hot water
storage Tank has been constrocted by two co-axial
cylindrical walls, The technical details of the Te nk
has been give already. The inner wall being 24 &iG
galvenised iron sheet.The annular spacing between the
walls is completely filled with inulating meteials:
e decided to use 25% glass wool,73% local insulating
meterialse. The tank has two inlets, one for the hot=wa
wa:car coming frem the collectox and ather one with
the provision of float valve, A long air cavity insule
lated tube that will allow the eied cold water from
mains to run right to the bottom of the Tank without

mixing with hot water, This will maintasin the temp~
rature gadiation in the hot water storage Ta nk. The
provision of the float valve will makes the shee
storage Tank non- pressure type. A long plastic rod

will be place d in the watercclumn of the Tank to
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support the thermocouple junctions at different depths
of the tank, This will later on help to record the
temperature gradiation of the storage Tank, The temp-
rature mcasurement will bte done by means of ths potete
etiometre, The thermocouple which will be wused is
general type copper-constantan thermocounle,

Nearly 60x of the fabrication has bean co=
mpleted in this periocd,

ce LONSULTATIOUN;

We have invited to Or, M,S5 Sodha from Indian
Institute of Technology , Newlielhi to come down to
this place and to supervise our work, He has very
kindly accepted our request, we are plannig to bring
him very soon as soon as our fabrication is completed,.
Dr.S0dha will also supervise the installation works if
possible.,

d. BEMONSTRATION DF THE FABRICATION YORKS:

The whole fabrication works have been

demonstrated to the students of various discipline.

FINANCE:

Tatal expenditure is NRS. 44,000 only.
REMRKS:

There is no problem for gny technical work,
Despite our best effort the release of trimester fund
is not regular due to some goernment officisl pro-

cadure,. -
s
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The ¢ ollowing works liave been done during this perie

od

(8) design of distillation unit to be agumented with
Solar water hoster for the use of the NDope rtment
of Lthenistiry,

(L) ¥Yabvicatian of hot water sterag 2 ta nk (12Ltr,)

(c)Tret of the prrformance of hotyotor storane tanke

(?) Cansuruction of ths callector for 127 Yitre
canac.liv,

(e) IifTormelicn collociinn,

() Dodlod OF sISTILLATION HETT,

A dictilla tion unit hot been designed
to mqument with ths 1.7 liter copanity SWH to
proviue approximatoly 2,5 litre dintlied water for
the use aof the st dents of Intersediate level seience
for thrir gencsral  clenisiry practicsl works in the
laborpterye To meiet this ren dizement golar waterx
heater will be usad and  installed directly on the
roof of the Chraistry lasoratory,

SEGLAIPT LN OF NICTILLATION NTTs

This i@ hax iyps ~unit having a scraen
1
of glass, tiltec =zt an angle of 3BU(Latitude+1H e

The insid= view of the unit has beocn Shown in the fig,
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Inside the box thero axe thres teps to slow down
the het weter fall entexing through the inlet holes
Trom hat wuter outlet of the solar ee= vater hoators
The flow rate of the watsr can be regulpted with the
help of tha stopper, The steps are coverxed with the
2em, thick,clean cotton orx jute covaring, suv that
the hot water 4is ahsorbed hy this cotton oxr jute
and evaporetion may takc place immediately, Excess
of water accumulited at ihe last s tep will be syphoe
nad vut by the syphon provided,
A vapour collector dis provided right dod
below o nd at t ne end of third step to callect
dislillec watcr droplets after condesing and saeping
dovimrard d a to the inclination.of the ranfef the hoXe
Vistilled watur coilected will be tuken out thrcugh
out let tube provided at the end of %he Vasour colle
ectore To bolp dincruase the rete of evaporation air
inlet for cold air and out let for hot air may bs
provided,

Technical details are given belows
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TELURICAL DLTAILSY
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t of the vapeur olloccSor troghfCDh) 3 1%cm
Arza of the collector troagh a?ﬁDUcmz
tepth of the Vepo v trough s dem,

Axes o Lhe mlass cuver screen g 2B em

Height of the coor sidn (AD) 2 50 com,
Acaa oF tho cach stupf{ove iratox) 8754 e
TreYsmat o, & N q1a0
Tnelainetsion af he olass covny screend % da

ddermetor of L Gyplion tabm 8 diitue

v

Tdamntre of the owie sur outlol tube H

“ll @

Covnt mutsl iic ohe L PP qalvm{

. . A . . . 2
Araa pf tho bhoge of the distillation 11600 om
Tnselation metervials sh.oonl
Tas ohels arransayannt of the S9H anguuonted

vitn the gislillation nit hias been chove in Fig(

FAZ L AT A VAl 20 Lts)LA A 1TYs

- The techoicel otails aof the Tank
af cgpeolty 200 dtres Sau hoen raoozted alrecdy,

The fabricotiaos arks  =ous bHren just s<orted, fnly

LAME primary works cawe nuon cdene far the Tanke This

2111 =mavsized e installed infrod of tne L anpus

mair H.ilding,.

o

)
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LONSTRUCTION OF COLLEC¥OR FOR 1200 TR,CAPACITY

The rsterials for the collectors aere
purchesed,The materisls for required spocifications
were not availablc in thc market thercfoze ve had to
wait for for the seme for gqyite a good time, Ths
diasgram of thc coliectors are shown in the fig( o

JIechnical dotails af the Collectors

Particulars : Specification

Riser tubes ¢ 1.80 1 1ong,N,N25m dismetre

3 galvenised Ixron pipe

Cover Sheet 8 24 SUG galvenised Iron sheet
3 Palnted bleack from inside by

8 blackboard paint,

Glass screen ¢ 3Inmm thick window glass
Headsr pipe ¢ 0,012 diametrn ,Galv.Iron pipe
Circ:lation pipe ¢ 1.39cn Diametve Galvelron pipe

Collmector area s 1.,42% m2
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The galvenisad rdser tubes sre brazed longitudinally

at 0.1Cm piteh across a 24 SUG Iron sheet (190X75!
cm.¥Yhe riser joined at the ends by 0e03m diametre i
valvenised Iron hzaders,

The shest will be paited by
black with black board paint and are placed inside |
a8 metal box made of J,7mm thick galvenised Iransheet
and ara iosulated at the bottom g sides with ins
ulation of thickneas 6Gem, The top of the bow has b]
glnzed with a 3um thick «indou glss cover leaving
an air spacing of 8 cme from the absorb r plate,
The colicctor will he inclined at oan ongle of 380
from the horbzontal and will face due south,

The caomplete works have been done anly
some mdinor finicino works sre still to be done,

INFORMAT [UN COLLECTIoON,

The . orks of cailecting informations are still going

on and we have been able to collect sone information

regarding Vobricution of collectors from BYS Kathmand
EXPEZNDITHRE: NRs, 44,000, Only.
REMARKSGs

The major problem of the Projecl have been
Solved and the work is geing on smoothlyWe hopa  to

complete the work without any treuble,

4”.{
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The following works have been dane during this periods

(@) Collection of waterisls

(b)Fabrication of $4H for the use of the students of
for vistilled water has heen started

(e) The study of Tycsel zwoailonle SYH

Tdllonsuliution For

(e)liemonsica tion of ke Tabrication process to the stye

dents af 50, and 1% Towsl,

LOLLEC YU, UE A Tep ALY

we collascvo!l sune basue Favricsting waterisls Tyxom the
incal mavkot, Lontact hiave bheon mets o zehoive the
resuired vatosialy i LAne

EUBTLAT 0 UF Gy

The fabricelaon of 290 has boen cstartedsThe design has

been already sciveted, b e First storiod th Tabricstioce

S

il

nof Lt Tunke The Tank iz of nan PICLsaTe Lypue Th
ratio het oo height entd i ometee of Lhe 1. nk has heen
kepl 13146 { Slem 4t an 53.. Clametre)eVin inncy {ane
k vall wos szte by 24 G0 aze Iren shecet  and Lthe ewgk-
outer vall Ly 24 froze cziveidoed iron she.ve ihe ratio
of ncight tu ciaseirs of the oubor wall is 131,27,
The gane  unv.2ew Soancr and outer wall vweee Wit i,
anpraxiaatoly Yar dinslation,Siner the suse of the glasse
voal van fennd te Lo pere 2RZeNGAve, 2 solected sume

local insilotaurs 1ike vaeo wownly eotion, sas dust otg,

for irsulaticn,
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The {1 cm thick layer ot cotton, Jute, wogl ete, will
be prepared togethor with sav dust and will be inserted
between the two walls of thke Tank, Lare were taken to
keep the shape of the inner wall to keep intact while
inaserting the Znsulotorue in between tup Wollce
rexfect holus were drilled at the bottom
of the Tank to agument the ciculakion pipes to lower
& nd upper headears, of the collectorse
Similarly one hole fer hot water out
let were drilled at the hoight of S5cme from 4he bottom
of the Tanks This outlet later on wWill be anumented
with distillation unit for having gyicker distillation
PYGCESS,
Similarly two holes were d1ill ed at the
height of G%en and 25 em  from the bottom of the Tank
to provi de an arrusngement for the measurement of tire
temperaturs of the .ater eq® of the Tank, externally
with the help of laboratory thermomuters. The arrangems
ents for the measurcment of the tenpemature is shown
in the fiurce ( )eo
During tha construction of the Tank we
took carz of keeving the measuremont exacte While joine
ing the two end of the sheet of the Ta nk soldering were
done neatly and excess of metal wers removed perfectly.
It has been verified by SATA that this type

\
of storege Tank can with stand a pressure oFZKg/cmz.
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VEST OF THE PERFORMANCE OF THE TANKS

The test for the porformance of the Tank is nocessary,
We carried a rough experiment for the performance of
the Tank by recording its temperature at different
inveral of time, There is no problem of #emperature
loss at day time berause the loas of temperature is
not vexy high, bui the main prohlem comes at hight
time, Since we did'nt nake any particulér arranngemnt
for ninght losse Tha racord nf tomperaturc shovws that
the efficiznecy of th: Tank shall increase if the i€
the insulation masegzi=d quality is dincroascd,
STHDY OF LACAL SWHs
% e recorded the pesformance of the
Joczl S¥H., UB tried to find out tho night lufis of
local SWH o Ve aluso reocorted the temperaturc of the ta =
nke Therz i3 no unrovisionrn for the measurement of the
temperature in this SWH exfernally.
The datas of =-ecosrda of Solar Radistion has
hbasn achrived,

AVERAGE SULAR SaLIATION T!' TER+I(FLAIN) REGION

©olar radintion(By/Tay)
G hawthly av rags at Neosalogunj abd Biratnagar(1976)
PRl e crs ccacrrr e s et w S ——— e ecaeee o
Month 8 Teral 3 Milis ¢ Mean Hadiation(KWh/mzlda
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AVERAGE SOLAR RAUJATION [N TERAX REGIQN

Solar radiation (Ly/Uay)

Monthly evorage of Nepsal qunj and Birat nagar(1976)

Cmm e oo o e --—— e cares ceNCCENeS e re Sttt eetnme
Manth s Terai sHills ¢ HMean radiution(Kwh/hzlday)
Jan s 341 s 314 s 4.0

Fab 1 397 s 365 : 446

March s 445 8 426 35425.2

Apl t 459 : 451 ) Yed

oy 8 537 s 457 3 6e2

June s 468 s 411 ) 5.4

S e w . e - —————— e e e n e cetn e e . G-
Jul 1 469 s 408 8547

Aug s 438 g 389 t 5,1
Sep s 431 e 375 3 S.0

Oct g 464 ¢ 403 s S.4

Nove s 378 s 337 e 8.4

Dec, t 309 g 315 s 3.6

Monthly average range ¢ 430 3 330
g 228 s 143

EE AR S0 e O an T e B an G5 op o EhED WV ab AN an w= G en €D 0D am WD T W 24 @ W D G0 % mp T ED an @D WD WD o S gD 4B G WP W S
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RISTILLATICN UNIT
A distillation unit to be agumented with this SWH

has been proposed, This unit will provide nearly 2Ltrs
distilled water for tha use of the stadents of Chemistry
far their practical warks,
A speciel type of distillation ubit will be
deeigned to work with this golar wuter hecatare This
design will be finaliser in next trimester of the projuct,

DEMONSTRATION OF FABRICATION 3

Students of the l.5c and HeS5c. level are shown the febrie
cation process of the $'H and they were told the principle
of thne hot water storsge Tanke
EINANGE s

Expenditurs NRs., 30,000;0nly,
rEIMARKS s

The fabrication ha s been started smoothly despite
the difficulties of getting moteris ls and other necessae
vy things in nroper timee The ceollection of mnetsxisls are
Lime cansminge Now tho wark s hop is also egquipped to

carry out the job smooyhlye.
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The following works have been done during this

period;

i)Designing second solar water hzater for public dew
monstrat ion

ii) Collect ion of fabrication materials

iii)Fabrication of & model and demonstration

iv)Training and fabrication have Lezr started,

v) Apparatus

vi) Coliections of onformations,

1. DESIGHING SECOND SULAR 4ATER HEATER FOR PUBLIC

_ DEMUNSTHATION.

This thermosyphen s olar « & water heater ha s been
designed for public demonstrat ion and jeg sunposed
to be installed on the Campus ground.This will be

a bit larger in capacity and it wil) serve the purpose

of demonstration as well as experimentation also,

The main objective is to make thisg
solar water heater low-cnst and to show the tempecrature
gradiation, For this g thermocouple arrangement will
be provided to mondtor the temperature at different

heights of the tank,
This solar water heater will have two
collectors having parallel pipes arrangment in the

coolector.Rest design will he the same,
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TECHNICAL DETAILS

Pa rticulars : kabea Ma terials and measurement
Tank (200Ltrs) 2 Diametre+=56cm,

$ He ight = 118 cm,

3124 S¥G galvenised Iron sheet

Collectors( two) 3 Lehgbh

i
-
(Na
o
0
3
.

t Aredth = T5 cm,

} Axea = 1,42 nm

Glass screen : 12am Window glass
Insulation t 10 cm thick loca 1 insulztion material

¢ wool, cotton , paddy husk , saw dust etce

Thermocouple t Copper~constantant thermocouple
e e e e e e - e —— ——— —— —————
Figure ( ) and figurm ( ) are given in another pages.,
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COLLECTIDN OF MATEHIALS:

Some fabrication materils are purchased fFrom the local
market,Jt is difficult to get required materials in
due time in chis market, We collected some materials,
such as galvenised iron sheet, glass shest, circular
pipes etc, S5ome local insulating materials are also

collected,

EABRICATION OF MODEL OF THERMOSYPHON SOLAR & ARER HEATER

AND ITS DEMUNSTRATION IN ThE EXHISITIONg

The fabrication of a small modzl of the thermosyohon
S'H has becn started,This wiil help the investigators

as well as tye skilled mechanics to tra in themeselves

in fabrication of final SiH. Secondly this model will

be displayed in the forthcoming scicnce and technology
exhibition to be held in Hatisar Ca mpus [tharan, This
will help it increase thi interest of the people towards
the applic«tion of solar energys Hovwevur we are trving

to acheive maximum possible precision in constructing
SWH,

REQUEST FCOR THE APPARATUSS

Since the solar energy equipments are not avaie
lable in our country and at the emns same time time we

felt difficylty obtaining from India s The investigators
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decided to request to USAID/Nepel to make the required
equipments aveilable to this project.The US AIl/Nepal

has assured us to help in this regard,

LECTURES DELTVERED:

Short lectures were delivered on the need and appli=
cation of solar encrgy. One lecture session wers atten-
ded by the teachewrs of Science, Hum=nities and Businesse
Administration faculties with great interest. A lot of
questiong were asked and answred, Teachers af the facule

ty of Business Adm:inistration took © :ater interest in
disciussing thu ways and means for commercial production
of SdH together with the pros and cons of removing thh
social hesitation,

Second lecture session were attended by t
the science students of Inkermediatelevel and graduate
level on solar energy, its scope and applications. Teache
ers as well ac some students spoke on the different
aspects of the agubject,

MUDEL DISPLANS

The model SWH was displayed in the exh=
ibtion of Science and Techmology arranged by Institute
of Science and Technology and Royal nepal Academy of
Science and Technolegy din Dharan Campus, on the occasion

of birth day of His Msjesty The Kinge A great appreccia-

tion and iterest were shaown by the visitors,
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INBORMATIONS  COLLEGTION:

Different informations were collected from R and

D of the different <Institutions of India,

FINANCE

Total expenditurz Nrs, 42,000, Only,
REMRKS

The waork of fabrication will be started very
soon, We aim to fabricate the unit for the use of the
departnet of Chemistry. Sone expertise ha s been acheieved
by our people involved in fabrication. Thec most time
consuming part of Lhe projrct has been Tinifhed already,
However due to some official proceedings the reltase of
our Trinester budget did nét rea ch to ue in tine, We

have requegted the concerning authority for this troublle,
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The following works haYwe been done during this period,

(a)Selection of two thermosyphon solar wster heaters for
fabrication

(LY ¥Workshop set up

tc) Collection of relevent infourmations.

(a) SELELTIUN OF TdL THERMOSYFUW 50LAR WATER HEATERS FOR
FABRICATIDM:

Twa thermosyphon vsola-r water heascvers weras
selecrnec for vabrcation, Une will be installed on the
ruof of the Lepartment of Chenmivtry laborat,'ory to

‘
provide Lot woter and alco disiilled water for the use
of the studenty, Other will be instnlled on the ground
of the Campus for osublic demonstration,

The soler water heatec which will be fabrica-
ted and installed on the ground of the campus for public
demonstration,«iil have thermosyphon system and will cost
low, The figure ( 1 ) is the schematic diagram of the
/ys tema
THEGRY: L,J, Close is the first to analyse the thermosyphon
sular water heat:z2r circuit,and other various studies are

based on this senalysis,
fhe etficiency of ths collectour can be
predicted for a specific vweather and Tlow conditions

in 2 single pass nircuit by evaluating rational design
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procedure for flat absorber, However if the water is re=
circuleted through a Ltenk and ahsorber at 2 constant

flow rate using pump, the contncous ef variation of inlet
temperature (which is a function of weather and flow
condition) creates a problem, In case of thermosyphan
action the problem becomss guite difficult because the
flow condtion is- thumselves are functians of weather
and syste. grometiry.

THERMUSYPHEN FLU«

To detrmine the rate of flow, due to #
tharmoasyphon action generated by hzating of watex in the
Collector ant i{he conseguent movement by natur-l convens
tion, it is nccessary to consider the censity distribute
tion at various points of the flow circuit at any instant,
Shown in figure (2 ).

Following N,J,Close,assuming a quedratic densi-
ty distribution,ncglecting pipe losscs-
D HA2+B + C .o 00(1)
w t t

It can be shown thot thermal pressure head generated by

solar heating

t_=-t -
5 3
h, =Sg=Ses [jZ App * é]f(u)
where f(s) = HnSiqg + 2 P + ( Hy= Y)
and t = (t3 + t5g>/ 2
#here f(s) = Sys tem function determined

system geoumetrv parametres
In the flow cicuit thermal pressure head
is balanced by frictional head loss (hf) in flow circuit,

Using Darcy @ Weishach's equation

~

,gf
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G
[§]

R(f) = ~eca=-
2gdn

where f= 0,035 for usual flow in such sysiem which are

laminar type under most conditions of operations, Using

velocity in terins gf the mass flow rate (wo).

Dw
0 .
hy = ~==mpe-—= (1}
f 4 5

p

D= Constant, 1= efBective length of the flow

cir:ouit,
L SH, d, a2,

T {rmdmeee————— (b~ + B | —éﬁ H+H =Y 4
@ Be ac c HE g 0 z P

(1 +Cosec g'ip-lc + L0
a nd

3 dE5 9 d¢n .
Wy o= = (=Eeeen (Wt Vs R + UL f4 -
210C

P
t ):},{2 At + B } f(s)

where WU can be determined,

TECHNICAL DETAILS:

The details of the proposed thermosyphon solar water

heatexr is given belowae

L ------------------------------------------- S Wy 0 oy S = eun gy T oum
Particulars ] Dimension and materials
Tank{120Ltr) sInterior Diametres; 53 cm,.

8 Height : B6 cm

$ Material :26 SWG gelvenised Iron

sheet
t0uter diametres63cm , Heght3;94 cm

24 Sig Galvenised Iron sheet Qki
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Rarticul =zars t Dimension and materials

T A T D el Gms G G e i B W A o G G S o T A G S a W W WD S g g S0

Collector l.ength 3 190 cm

(Parallel pipk ) ¢ Brezadths 75 em
type $ Area 3 1,42 m2
tMaterial 3§ 24 SWG Galv. Iron sheet
¢ Pipe 1.7 cm diametere Ironpipe
e —————— e e e Number_ s8 o __
Circulation Pipe t2: Diametre 3 2.5 cm Iron Galve

P Y TN Y. -_—-—_—-—-——: B B0 005 4 mmp S OMR MR Sen e Aup A e amm S TR amp . oo D EED @06 w P ND mm REA SLE SUW gug $up SN E

Hot and Cold water s Diametre 3 1.8cm

inlet pipe :

Insul-i ion : 1 0 en thick
¢t Local waterisl ; woul, Cotton, saw

¢ dust, padd, husk elc

6‘6(’-- ————————— W e wn - _...‘- —————————————— W GEn D S sam GEm SUD GEm MEm NP RS NI S oy
Glass covar 2 10 aw thick window glass

The distillation unit will be designed later cn.
“GRISHOP SET UP:

wt tricd to sut up a small wowskshop in the
depertment of Physics. Campus chicf has kindly gave the
permission to use unz roen in upper f o luer of the campus

to usz as a workshepygwhore we have collected and storsd

ot
2
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various sgmall woxking tools,

Qut sid2 the Campus, a local workshop M/S Krishna
Grill & Engineering Works has agreed ta under take
this fabrication works. For this , this warkshop has
agreed to install and purchase the required tools for
workshopeHowever this firm has some experience of this
type of workss This workshop has alsc agreed to give the
training ,two of its skilled workers for doing this
kind of work J in Kathmandu or somewhere,frobabnly within

next few wmunthy this .orkshor ~ill have all necassary

seaguircments fulfilled,
S b LECT It WF, THELBMATILNS _AxD CohSULTANCY s
pMeanmvhile a number of litraturas rigarding sglar energy
application have Lion cullated frum different documente
ation centrus of Indiy,

Same lucal engincesss having intsrist towards
research and develapmont uf sclar ensrgy ha ve xoadily
accepeted tou supervisc and suggest to our workse
FINANCE:

Total expenditure Nrs, 25,000,
REMARK 3
%.The works of this project has not been carried out
as per its shedule due to our own heavy teaching schedule,
2eThe collection of litraturs and getting consultancy
eppears to be very tiwe ccnsuming which we hadn't
guess in the begning.
3. Similarly it will take enough time to prepare
necessary manpower and workshop for this joh,

However we have solved most of our problema
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DESGN? CONSTBUCTION & INSTALLATICN GF TaQ
THERMOSYPHUN SULAR wATER HCATER FUR PUBLIC
DEMGI.STRATIUN( 3E~31)

FIAST _INTGRIM REFCGRT

SUBMITTLL TO
AGENCY FOR INTERNATIUGNAL DEVELOPMENT
WwASHINGTON D.C,
BY
9.NeSs SUDHANSHU? PRINCIPAL INVESTIGATOR
MAHENDRA MUORANG ADARSHA TAMPUS, BIRATNAGAR

( NEPAL)

ON

28 _th FEBRUARY, 1985

YANTY f)m FRTREE

W)

A

v



INTRODUCTIONs A considerable amount of work on solar

wa ter heater ha s been done in Kathmandu, but

nothing has been pe netrated in to sastern pzxt of Nepal
due to various reasons, The population in eastern region
of Nepal is concentra ted in Terai region where the clima=
tic conditions { te mprature, solar radiation etc) are
gritable for solar reassexch and application,Birat nagar is
the nerve centrs for whols of ths eastiern region,

MMA Campus is teaching dinstitution which prepare
nearly 500 studentz faor University studies in science,
These students either go to University or join various
departments of His Mejestv's Government or teach sciencs
in rural schools,

It is idintended that this project will Bip
persue its works directly base d on previous and on going
works in the area of low-cost thermosyphon solar water
heaters as prepared in Kathmandu a nd Indian Institute

of technology, New Delhi, India.

OVERALL OHJELTIVESsThere are three main objectives of

this project:

{(a) To train the science faculty of this campus through
first hand experience,in the design, construction
and installation of low-cost thermasyphan solaer watex
heaters,

(b)To expose the students and through them the rural
population, in the application os solar hot water bv
becoming a small regional focal centre For demonstratio

(c) To test the dmplication towards *te promctional

development of local industries and overcome some

barriers of social acceptance,
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WORK PLAN_: This project has broadly the following
vork plans -
(i) Educational and Technical training of the investie
getors,
(ii) Theoritical study of Design and fabrication of
thermosyphon sclar water heaters
(iii) Installation and demonstration,

WORK DONE:

o= e =,

(a) Procursment and collectionss- At the outset this
project experienced a great difficulv in collecting

the relevent informations regarding thermosyphon solar
water heaters,3ince Biratnagar is a small town in compari
son to Kathmandu, Thers are no good libraries, book
shops or no any resecarch and devoloupmant works in this
field is carrised out hors. Thus this project undertook
the first and majur wurk tu collect litratwures,Journals
and other informatiuns fium various Sources within and
ouiside the cocuntrye. Thore are many institutivns in ad
India carrying out this %tvpe of wurks. A la rge amount

of correspandunces have dune with the follawing sources
of India Nepal,

(1) Indian Instituta Of Technology, New Delhi, (INDIA)
(2) Indian Institute of Technology, Kharagpur. ,,

(3) Indian Instiitute of Technology, Kanpur, -
(4)Central Arid Zone Research Institute, Jaipur,
(5) Kelyani University Kalyani, Wast Bengal

(6) Indian Documentation Centre » Hillside road, New BDel,
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(7) Energy Documentation Centre, Bombay ( TATA)
(8) Swiss Association for Technical Assistance, Kathmandu
(9) Balaju Yantra Sala, Balaju, Kathma ndu,
(1®) Research Centre for Sceience & Technology, Kathmandu,

(b)Collection of litraturess

(i) Books an SdH HEH 15 Copies
(ii)Journals : % Copies
(iii) Reports S «5 Copies

Besides aforementioned litratures the following litra-
tures are also made avilable,

1. PSEC BIbliography -85=03 s:sFloridaSoclar Energy Centr

r )
2eMeasurzment Performance 300, State Road,

sul ts . LS, o s ¢t Solar Energy Research

Results.Low costShH System Inst.Colorada,
in Sansnisvalley-1983

34.RPSC REPFORTER VOL.2Z2N2, 1976 :3: Rice Frocess Engineering

Khargpur{IIT)

4.7To dotrermine the ther- t The Anerican Society of
heating, ®efreyoerating

mal pesformance Ff SxH and Air Conc, ATLANTA,

-8

system 1901,
{9) aolar Collector cum Storage

Systens ss IIT, New Delhdi,
(6¥Plastic Snlar Lollector 33 IIT, wew lelhi.
(TIThermal Meuszlling of Solar

hot water Systom 3 IIT, iew Un lbd,
(8¥ valuation of low Lost ssivational Centxe for Appxo-

priatz Ta ch, StATLLE
thermosyphon SWH
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(9)ienewable energy resourcos in Nepal 33 SATA,P.U.113
(10)Solar Yat=r Hoaters in Nepal 33 5ATA, P.U. Box 113
(11'9WH installavion Mannual : S5.1A , P.O, dox $13
(12)Re nmwalle Energy nesearch in India ¢35 TATA. Bombay
(13} science Touaye== == 4 Vols 3¢ Times of Indiae
{14)national Solar aneryy Conventiong ARepsort

(13) Science Reporter le= 5 Vols, :3 CSIR Publicatics

t16) Uther reports ano Energy Ligests:

APRAnATUas The fellowing tools and apparatus wsers
“ere procvureds

i) Thermometres ( O -11Dnc ) ememm 12

ii)F lowmetres —————— 2

iii) Yorwing tools w———= 10

Arraniemonts weres macve to 8et up a small work
shop in tne Lepartment of rhysics for minor works,
Lampus chief has assursd us tc pravide necessary helps
such as rooms to set up workshop and the place for

demonstration etc,

CONSULTATICNS

Dr. M.5. Sodha of IIT, New Delhi has been contacted for
consultations.Besides this,this project has contacted

local enginseres and workshops for under taking the
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construction works and to equip the workshop. They have

agreed to help us in this regard,

FINANCE:

Total expenditure up to this part was Nrs.23,330 .

G ALK,

i here azc scwe major problams, which we could not ar
can not sole iomediastely. The consultancy has eppeared
very time cunsuming work, #e had to cancel several

usc @ & cantt co wutside at wur will

[s}]

appoinmeats Luc
enly wz can use wur hclidave for such workse The local
markci and ep® warkshops are not appropriatc to

supply and undeaitaks this kind of worke We felt tho
scarcity of sxilled wan power alsc Lo take this kind

of jub, thcrefore we fell esscntial to prepare manpow el

at firsta



