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The following works have been done and arm going on 

during this perirdi 

(a) Construction of Distillation unit has been started 

(b) Construction of 2001itre capacity Tank has been 

started in full swing. 

(c) Consultaticn 

(d) Demonstration of the fabrication process to the 

students 

(e) Informations collection 

a. 	 gEFONSTRUCTIONLI TILLATION UNIT : 

The construction of the distillation 

unit has baen started. Since we have selected a design 

which is not generally in use, therefore we have deci. 

ded to test its performance after when it is constru­

cted before coupling with the s olafr water heater. 

First we started a prototype of this 

unit so that we may test it accordinj to our convenie­

nce, The test will, indicate the necessary changes 

to be done . NIerly 75,% of work of the prototype has 

been completed and oe hope to compleie it in the forth­

coming trimester and to test it also. The problem of 

obtaining thu required materials of specific dimension 

and quality has again cropped up. 

/ 
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b. FABRICTION OF THE TANK OF 20OLtr .CAPCITY. 

Fabrication of thi Tank of the 20OLtr. capacity 

has been stared. This tank will ba associated with 

the collector of' parallel pipe type riser tubes. 

There will bn tue:o collectors having 8 riser tubes. 

The 2[)0 litre storage 'ank under constru­

ction has been shown in t!ie figure ( ).The hot water 

storage Tank has been constricted by two co-axial 

cylindrical walls. ThB technical details of the Ta nk 

has been give -Alreddy. The inner wall being 24 54G
 

galvenised iron shent.The annular spacing between the 

walls is co4ple tely filled with inulating mateials;, 

14e ducid-ed to us-e 25% glass t,,ool,7_5% local insulating 

in' .ri.lL . fhc, t nk h-as two inlets, one for the hot=vu 

wa:er coming from the collector and other one w.ith 

the provision of float valve. A long air cavity insu!­

lated tube that will alow the a~ed cold water from 

mains to run iight to Lhe bottom of the Tank without 

mixing with hot water. This will maintain the temp­

rat.jre oadiation in the hot water storage Ta nk. The 

provision of the float valve will make th, sbus 

storage Tank non- pressure type. A long plastic rod 

will be place d in the watercoluwn of tho 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 measurement will be done by means of the potet­

etiometre. The thermocouple which will be used is 

general type copper-constantan thermocouple. 

Nearly 60' of the fabrication has been co­

mpleted in this period. 

c.-CONSULTATION:
 

vie have invited to Fr. M.S 5odha from Indian
 

Institute of Technology , New-Lelhi 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.Sodha will also supervise the installation works if 

possible. 

d. DEMONSTRATION OF THE FABRICATION JORKS: 

The whole fabrication works have been 

demonstrated to the students of various discipline. 

FINANCE: 

Tatal expenditure is NR5. 44,000 only. 

REMRKS: 

There is no probW.em for an* technical work. 

Despite our best effort the release of trimester fund 

is not regular due to some goernment official pro­

cedure. I 

http:probW.em
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The f allowing works !u,-ve bern~ done during this paric 

ad l 

V4~o~cjnof' di-tillotion unit to be~ aimreinted 'with 

Thln h~t~rfor use of the Depe rtment~tx the 

of Lhlur, 

(c nt) orh of Ote V sti~r aq 1 t - n I (I1?'ILtr.)11;~iu 110t 

C c)~.of t~~ o .ttuof hatxciter stur3qf_, tanke 

( r~ ~Jr~5.rut.~n o t~c olil:.tojr f'or 127 2itre 

A~d~tj 1 to uni l- bran dc-signed 

to S'iu -'t~nt His 'it r cpa,.it y SW 11 to:i th 2. 

proiu3 p _mniitn.y 2.5 i Jtrr 1nJ d.o~ for 

the -v~n of the !5t -'rnts nf I n4,42x-oe~diatr~ 'lnvcl science 

for tW7ir fon":)~i 0 t ~ry p~ricti- ,1 tt-rkr in the 

hem3tcr jill. be tus.d nnid instrillr2d rectly on the 

roof mf thu-! .a.izlrarztory9lh:ir 

of qj1 i-S. t I ttir: !:.t in ri qle, of 380 (L atjtl~ide+1 fll I 

Thr- iniv~ i e,, 0 fi the? !ni t has hp~i r, ho'an in thc- fig. 



(2)
 

Inside the box thero are thren teps to slow down 

the Not tE tcr foll entering through the inlet holes 

from hot w,-ter outlet of thn solar *o- t, ter hoeter. 

The flow rate of the water con i,,e renol ted t-ith the 

help of tln sl-opper The ttipn, are covir~d with the 

2cm, tickcle-an cotton or jute covring, ov that 

the hot .watr is absnrbe hy this cotton or jute 

and evaporotion rnny taku pl-ceo immeidietely, Excess 

of water acc,,::jlm.td at ihle last 5 tap wIill be sypho. 

nrid uut by the syphon provided. 

A vapour co.li.,:utor is provided right ion 

below E nd at t op eni of third step to collect 

distilled wator dro,)lets after condesing and seeping 

dowruard d a to thu inclinationof the roafgf tho box. 

Vistilled watLr coi!ocrtd ,;ill be taken out thrcough 

out lot tube provided at thru end of the vapour coil­

vctor. To ,:J.p incruase thp ra te of evaFinration air
 

inlet for cold air and ot let for hot air may be 

vil dro gd,
 

Technical d,3t~ils ar, given belows
 

http:acc,,::jlm.td
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Pjhc~ ti~,Epceur oiljulo trughtC!) t i5cm 

A-V,' C-f t f t7I"Lt. . r a hm2 

i apti. or~ thc,.r V'J-par tr-g 4cm, 

A r~r, -cr. I twI -I c ,s t~ron : 2&-Ec ,-,v er c 

f uighto f tiifr Cxtc :A Iz, A )r 

Sr'.cl inui n -1 h' o: C.-j vr a I* hc r-v sx nO 

'i:!-wl~tri! If v>j- r n.L 1nL tub 0 

Ar-,; o f t~';mr csif tiw .istiiation 2163f.' c~n 

f%- o f H nj 

Sn A-i r' j 1. . t.1r n iit ii; b r :fon in Ficj( 

T rr -n 'ut V WI'l 'rtod 

-if c~pct : 2'ALitrc it al3rcody. 

.. cOfk5 -av, i i Aone for the Ta~nk. 1 hi 
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L_Ol IUC IDON OF COLLEL DR FOR 120LTR L APACITYg 

The mnterials for the collsctors ,are 

purcheaed.The materiels for required soweifications
 

were not available in the markat thcrcforc 
:.,c
had to
 

viait for for the same for qitu a good time* The 

diagram of thc collectors are shown in the fig( ). 

Technical dntailo Ef thk Colloctor:
 

Particulars 
 I Spcification 

Riser tubes s 1.8F) in 12ng,.n25m diametre 

t gpalvenised Iron pipe 

Cover Sheet 1 24 bl'!i ga.lvenised Iron sheet 

I Paintod bl~ach from inside by
 

s blackbo-rd paint, 

Glass screen S 3mm thick window glass 

Ileader pipe 
 e 0.LI1 diametr ,Galv.1ron pipe 

Circtilation pipe I. 39cm Ui,-motre Galv.Iron pipe 

Collector area 1.42!: m2
 



The galvenisnd riser tubes are brazed longitudinally 

at O.lM m pitch across a 24 SJG Iron sheet (190X751 

CM.The riser joined at 
the ends by O.03m diametze ga 

galvenired Iron hoaders, 

The !;hee-t will be paitod b'la 
black with black 
board paint an, 
are placed inside
 

a me'tal box maeie of O.Tmm. thick galvenised Ironsheet 

and ;ra iis-ilatad a.L thc bttom and 3.ides vdith ins1 

ulation of thickneos 6cmo The top of the bou hai b
 

glnzod 'vith a 3,r thick g:indol covergiss li~aving 

an air ,picing of 8 cm. from the absorb r plate, 

Th1e collector will be inclined at on ongle of 380
 

from the horizontal and will 
 face due south. 

The complete z,,ork3 have Lean done only 

some :i;nor finicino ,-)orks are still to be done. 

INFONHMAI I N COLLELT 
I Ogtl:
 

The .?orks of ccali-ctino 
inforriations 
 are still going
 

on and we have been able to collnct some information 

regarding ;-'rbrication of 
collectors from BYS Kathnand1 

EXPENDITURE: 
NRs. 44,000. Only.
 

1EM AEM 

The major problem of the project have beer, 
solved and the work is guing on smoothly.We hope to 

complete the ,-jork without any troubles 

http:smoothly.We
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The falo11owim -,,Yorks havP boon cdone d;jring this period$ 

(a) 	 Collectiojn of ixjj
 

(bFjbrjc:ticnn of s-'JHl for 
the~ ust Df the~ students of 

0 I~cirs.. in-3 watL,: i r , n itrow 

or~o~..;~tionr( o 	 Q'f Fa ri-.tlon procesg tr t. ~t j 

L~:.LLI.;~t~ 1.ri h~v~hm' r~~; c zchr.ive the 

FhO ~~m~ -A :i ~ !Aat-d*Th_- -"L .- ign has 

nof t T!k* Th." 'I --nk~ -,'cf'cn imm s,>. &p," T
 

ratio~ h'At !n' hvt-: iqht, i:?rW o~e
f' . 1ho ho 

ket L 1-1 .6~( Lr~ t;n i 1i~*~r .inirr '1~Lan­

k~~~ ~~ Ual Az *.rj l tri:! U10V W0 

o~jtrr l1 Ly h~o~:.~vm:zru~.~~ratio 

Of 'ciriht ti; .(~r r'.nF ~ i -all 4! 1 1.31. 

1The q inlic cjfl, Juu L;- r.in;n n2 :c-cC ~ ~
 

~2p~x. . ~ ~"x.'or ills :tr 
 h i!; : a t3 soT.. 

00o). JK Tclni tti 'ij, viic, : ;_x7,nl jjvc:%i, c u MeK;U 

lo al 1ikc, n,~ Co..'~ Iji ~ c 

for irsu)aticr1 . 
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The 11 cm thick layer of cotton, Jute, woul etc. will 

be prepered toguthor with sav, dust and will be inserted 

between the two walls of te Tank* Care were taken to 

keep the shape of the inner wall to keep intact whiln 

inserting the Ln5ul-,toro.s* in beti-ieen two walls, 

ieurfect hole.s were drilled at the bottom 

of the Tank t- agumzant the ciculation pipes to lower 

nd ,ipper h.adirs$, of' th. collectors. 

Similarly one hole for hot water out 

let ;rdrillrd aL tiic hoight of 55cm, from the bottom 

of the Tcznk. Thi! outlet later on will. be aqumented 

with distillation unit -for having quicker distillation 

prCcen.rs 

Similarly two holes were duill ed at the 

height cf and 2_-1 cm from the bottom of the Tank55c-

to provi de an 2arr-3noeznmnt for the measurement of the 

tcnmpcrntur., nf thu ater o*j of the Tank. externally 

with the help of laboratory thirmometers. The arrangem­

ents for the meast reme rt of the toinpemature is shown 

in the fiu.e ( 

Ltiring tLF coanrtruction of the Tank we 

took care of kee ,ing the rneasurownot exact. While join. 

ing the t.,wo end of the sheet of the Ta nk soldering were 

done neatly and excess of metal wore removed perfectly, 

It has been verified by SATA that this type
 

of storage Tank can with stand a pressure of2Kg/cm2
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TEST OFTHE P.ERFORMANCE OF THE TANKS 

The test for the performance of the Tank is nocessary. 

We carried a rough experiment for tha perfor-;ance of 

the Tank by recording its temperature at different 

inveral of time. There iz no problem of kemperature 

loss -t Hay tirm becmiai.se the lose of temperature is 

not v.ry high, rio the main prohlen comes at bight 

tim,. 5ince we did' nt make .ny particular arran'gomnt 

for night los-, Th.i ra.co-ri )f t,;nporti rc slhovs that 

the offjcj.2nrY of th.t Tank shall increwi . if the j0 

the inrilatiun m quality is .ncreasede 

jTHiDY OF LOCAL I 

rrecurded the pezformance of the3 

locl SWH. Ij tried to find out itho night Ints of 

local 5W1 . , nlii rrcor! d the t-ap'Urtuxc of the ta 

nk. There i3 no provision for the measre-mett of the 

temperature in thi7 S.'H extcrn!lly. 

The datas of -?rord3 of Sol-ir Radistion has 

been achcivwd. 

VE. SOLIA TIf. T. TER I (iJ ATN) REGIO.NR AG E 

Fol,)r r-adintion(Ly/|Bay) 

fl&4thly av rag- at Neonlgunj abd Diratnagar( 1976) 

I, 0M4ko- - - C ----------------- - e --

Month i Teal a illu s Mean iiadiation(Kwh/m 2 /de 

http:becmiai.se
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AVERA5E 50LAR RAIIATIDN L.-.TEA iEGIlN 

Solo. radiation (Ly/Uay) 

Monthly everuqe of Nepal qunj and Birat nagar(1976) 

Month i Terni Wills i Mean radiution(Kwh/m 2/day) 

Jan 8 341 s 314 : 4,0 

Feb a 397 s 365 * 4.6 

March 3 445 1 426 s5.25.2 

- ~-------------e ----------------- se-

ApI 1 459 j 4 51 3 5.3 

MoY S 537 , 457 s 6.2 

June a 460 , 411 : 5,4 

seeeeeeeeeeeeeeeeee ------ 5C "ae~ mnC 5C 

Jul 1 468 s 408 s5.7 

Aug a 438 s 389 2 5.1 

Sop a 431 2 375 3 5.0 

Oct 1 464 :4,3 * 5.4 

Nov. a 378 1 337 s 1o4 

Dec. g 309 s 315 s 3.6 

Monthly avtn~rqj r.,ngt t 430 ; 330 

2228 a 143 
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DI S71LL-AT f-N H NI.T 

A distillation unit to be agumented with this SWH 

has been proposed, This unit will provide nearly 2Ltrs 

distilled water for the usO of the students of Chemistry 

for their practical works. 

A speciel type of d.J.stillation ubit will be
 

designed tn work with this solar outer heater. Thim
 

design will be finalised in next trimester of the project*
 

S 1LNSTRAL9(N iARRIC&I 0 

Students of the I.Sc and I.Sc. level Ore showin the febrie 

caLion procss of the b: H and they were told the principle 

of trie hot w.ater storage Ta-nk* 

Exoanditure !tts. 39,O00O;nly. 

i',Ell AR K5 s 

The fahrication ha s been started smoothLy despite 

the dif ficultieo of getting m~turia Is and other n~cessa_ 

ry things ii, proper time. The collection of matt.ials are 

time cons ning. Now tho work s hop is also (.quipped to 

carry out the jot) smooyhly. 
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The following works have been done during this 

period:
 

i)Designing second solar water h ater for public de­

monstrat ion 

ii) Collect ion of fabrication materials 

iii)Fabrication of a model and demonstration 

iv)Traininr; and fabxaication h.ve ,jo-=n- started. 

v) Apparatus 

vi) Collections of onformationao
 

1. DESIGNl4ING SECONu 56LAR lATER HEATER FUR PUBLIC 

SUN 1,4ATI 0 N. 

This thcrmosyphon , olafr # 6 water heater ha 

purpose 

s been 
designed for public dernonstrat ion and is suoposed 

to be installed on the campus ground.This will be 

a bit larger in capacity and it will serve the 
of demonstratio-n an well _is expezimantation also. 

The main objective is to make this 
solor water heater low-cost and to show the temperature 
gradiation* For this a thermocouple arrangement will 
be provided to monitor the temperature at different 

heights of the 
tank.
 

This solar water heater wil' have two 
collectors havin§ parallel pipes arrangment in 
the
 

coolactor.R rest design will le the same. 



--- -----------------------------------------------------------

--- ----------------------------------------------------------

--- ---------------------------------------------------------

---------------------------------------------------------------
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TECHNICAL DETAILS
 

Pa rticulars 	 : N46eQ Me terials and measurement
 

Tank (20OLtrs) 	 : Diametre+=56cm.
 

: He ight = 118 cm.
 

:24 S,4G galvenised Iron sheet
 

Collectors(two) : Lenqgh = 190 cm.
 

:Brtdth = 75 cm,
 

= 1.42 m
j Area 


s Pipe 1*25 cm diametre (16)
 

tl
 

Pipe ( Circulation) 	 :2/3 diiumntre galvenised iron pipe
 

Glass screen 	 : 12mm Window glass
 

Insulation t 10 crn thick loca 1 insultion material 

; wool, cotton , paddy husk , sw dust etc. 

T hermocouple 	 : Copper-cons'tantanL thuriaocouplo 

44-- -----------------------------------------------------------

Figure ( ) and figurn ( aro given in another pages. 

'1i
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COLLECTION OF MAl,EJIALSs 

Some fabrication materils are purchased From the local 

marketit is difficult to get required materials in
 

due time in this market* Je collected some materials, 

such as galvenised iron sheet, glass sheet, circular
 

pipes etc, Some local insulatinq materials are also
 

collect2d.
 

fRIATION1 OF MODEL OF THERMOSYPHON SOLAR WATEFR ETEB 

ANDITS DEfONSTRATION IN ThE EXHIbITIONj . 

The fabrication of a small ;odJl of the thermosyohon
 

51H has beon star-!,ed.This wiil help the investigators
 

as well as tve skiLled mechanics to tra in t b Fmeselves 

in fabrication of final SV.H. Secondly this model will 

be displayed in the forthcoming scionce and -technology
 

exhibition to be held in Hatisar Ca mpus f.haran, This 

Will help it increase thi interest of the people towards 

the applic :tion of solar energy. Howoevt:r we are trying 

to acheive maximum possible precision in constructing 

SWH, 

ROQUEST FOR THE APPARATUSI 

Since the solar energy equipments are not avai­

lable in our country and at the eep same time time we 

felt difficylty obtaining from India * Fhe investigators 
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decided to request to USAID/Nepal to make the required 

equipments available to this project.The US AId/Nepal 

has assured us to help in this regard. 

L.ECTUJRES DELIVER: 

Short lectures wer P delivered on the need and appli­

cation of solar energy. One lecture session were atten­

ded by the teachers of Science, Humannities and Business-


Administration faculties with great interest. A lot of 

questiono were asked and answred. Teiichers of the facul­

ty of BisinEoss AdF,:niutration took - -ater interest in 

disc,,ussing thu ways and means for commercial production 

of SH together with the pros and cons of removing thb 

social hesitation. 

Second lecture session were attended by t 

the science students of Intermeciatelevel and graduate
 

level on solar energy, its scope and applications. Teach­

ers as well a, snme students spoke on the different 

aspects of the 3ubject. 

MUDEL DIbPLA: 

The model 5WH was displayed in the exh­

ibtion of Science and Technology arranged by Institute 

of Science and Tr.m-hnology and Royal nepal Academy of 

Science and Technology in Jharan Campus, on the occasion 

of birth da.v of His.Mejesty The Kin . A great apprecia­

tion and iterest were shown by the visitors.
 



INCORMATION5 COLLE.TION
 

Different informations were collected from R and
 

D of the different =.Institutions of India.
 

FINAN3CE:
 

Total expenditure Nre. 42,000. Only.
 

REMRKSt
 

The work of fabrication will be started very
 

soon. 4e aim to fabricate the unit 
 for the use of the
 

departnet of Chemistry. Some expertise ha 
s been acheieved
 

by our people involved in fabrication. The most time
 

consuming part of Lhe projec-t 
 hos been finifhed already. 

However aue to some official proceedings the release of 

our Trinester buoaet did ne rea ch to uc' in ti ie, . 

have requested the concerning authority for this troublle. 
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The following works halve been done during this period. 

(a)Selection of two thermosyphon solar w:ter heaters for 

fabricat ion 

(bL Work.hop 3et up 

1c) Collection of rclevent informations. 

(a) 	 SELELTWI~u OF TJL THERNUSY'iUN jOLAR 4ATER HEATER5 FOR 

FAL3RILAT IUr: 

Tvo thcimo,yphon s-oula-r water huitLers were 

sa.c iifo f .]brcatior. Une vJj.l1 be in.-Itailed on the 

ruof of the ikp rnrtment of" Chemi'--trV laborat,,'ory to 

providu hut a tex .- d alro disilled water for the use 

of th. tur,.-nt:: O bi on the ground 

of t h te C-mLpus for Publ :r demonsiration. 

Thu &~or oater heater which will be fabrica­

ted and installed on the ground of the campus for public 

demonstration,i.3iI. have thermosyphon system and will cost 

low. The fiqur e ( ) is bhe schematic diagrami of the 

Ywr Le inrtnlled 

THEORY: D.J. Close is the first to analyse the thermosyphon 

solar v ater huat'-r circuitand other various studies are 

based art thi .nA.ysis. 

the efficiency of the collector can be 

predicted for a 3pc,,cific '..teather and fwlow, conditions 

in a singjle pass nircuit by evaluating rational design 
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procedure for flat absorber. However if the water is re­

circulated through a 'Lank and absorber at a constant 

flow rate using pump, the contneous e4 variation of inlet 

temperature (which is a function of' -. ather and flow 

.condition) creates a problem. In case of thermosyphon
 

action thhe problem bccomos quito difficult because the
 

flow condtion i-- themselves are functions of weather
 

and syste4,jgeometry.
 

THI£RHSYHi FLU. 4, 

To :'Jtrmine the rate of flow, due to 

tharmosyphon action generated by he ating of water in the 

collector anm tb.e consequent movement by naturi:i conven­

tion, it is necessary to conidi the density distribut. 

tion at various points of the flow circuit at any instant. 

Shown in figure: ( Z ). 

Followina !1.J. Close, assliming a quadratic densi­

ty distributicn,nuglecting pipe losses-


W At + Bt + C .. . .(1) 

It con be shown that thermal pressure head generated by 

solar heating
 
t ­

ht * F 2 Atn + f(s) 

'Where f(s) = HnSin + 2 P + ( Ht - Y) 

and t n = (t 3 + t 5 / 2 

'dhere f(s) = Sys tern unction determined 

system geometrv parametres 

In the flow cicuit thermal pressure head 

is balanced by frictional head loss (hf) in flow circuit. 

Using Darcy 1 WeiEhach's equation 



------------------------------------------------

(3)
 

fl2
 

h(f) 	 f. . .
 

2gdp
 

where f= 	0.035 for usual flow in such system which are
 

laminar type under most conditions of operation. Using 

velocity in Ler "' 2f the mass flow rate (w 0 ).
Dw 0
 

dP
 

D= Con3tant, 1= effective length of the flow
 

cir--uit.

C_ SN0 d 	 d + 

C 	 I 

(a +CoscC 	- 1 c + L0
 

d d 
 dtn 

w0 = (W wT + WT - - + UT n 

21DC d9
 

a ,)1P2 At n + B f(s)
 

where W0 can be determined.
 

SCC UN IC AL DETAILS:
 

The details of the proposed thermosyphon solar water
 

heaLer is given below,
 

&------------------------------------------------------

Particulars 	 t Dimension and materials
 

Tank(120Ltr) :Interior Oiametre: 53 cm. 

: Height : 86 cm 

s Material :26 SWG galvenisad Iron 

sheet
 
tOuter diametre:63cig , Heght;96 
cm
 

24 SWg Galvenised Iron sheet 1\ 



-------------------------

-----------------------------------------------

(4)
 

Rarticul.zavs s Dimension and materials 
"0 - --- - - - - ---------------------

Collector : Length ; 190 cm
 

(Parallel pip : Breadth: 75 cm
 

t 1.42 m2
s Area
type 


:Material : 24 SWG Galv. Iron sheet
 

3 Pipe :1.2 cm diameters Ironpipe
 

Number sO
 

Circulation Pipe sa: Diametre : 2.5 cm Iron Galv, 

----- ------ 2------ -------------------------- ------

Hot and Cold water SDiametre : 1.8cm 

inlet pipe
 

InsiilI.:L ion : 1 0 c!,- thick 

Local.;atrial ; woj., Cotton, saw 

a dust, paddy husk ;Lc 

----- t------------------------------------------

Glass coi ,atr 10 m; thick '..indu. glass 

The distlla. n unit 4ill bc dcsigned later on. 

.R 1-'5 H S.f 'UP: 

.; tried t" s.:t up a small woi'kshop in the 

department of ihysics. Campus chicf has kindly give the 

permission to use r_ , r.or, in uppor f ioor of the campus 

to usc as a ',,.rkshcpp.hcre -o have collctcd and storad 
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Various small '.WQXing tQQl. 

Out sidh the Campus, a local workshop M/S Krishna 

Grill & Engineering Works has agreed to under take 

this fabrication works. For this , this workshop has 

agreed to install and 
purchase the required tools for
 

workshop.However this firm has 
 some experience of this 

type of works. This workshop has also agreed to give the 

training ,two of its skilled workers fur doing this 

kind of work j in Kathm:ndu or somehere.Jrobably within 

noxt few munth3 this .ur-sh :ill have all nrcssary 

J;,L.L,C I I.L5 C~~ANI.CY. 
V'aanwhile a number of litraturas 
 riegarding szlar energy 

applicatiun hav- L2 n cuiiatLd f'.u.um diff'zcnt documant-

Som., lucal unginl..~s having int,..rLst zu.,ards 

rescarch and duviopiant uf solar oLr9gr he w; , adily 

acccpetLd tu supervise and suggest tu uur wurks. 

FINANCE : 

Total expuinditre Nrs. 25,000. 

4.Th-. w-,orks of this project has not been carried out 

as per its shedul due to our o.n heavy teaching schedule, 

2.The collection of litraturs and getting consultancy 

appears to be very titei, cc;n-uming which we hadn't 

guess in the begning. 

3. Similarly iL will take enough time 
 to pr'epare
 

necu-3sary laanpower and workshop for this job.
 

However we have solved most of our oroblem. 

http:C~~ANI.CY
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INTRODUCTION A considerable amount 	 anof work solar 
wa ter heater ha s been done in Kathmandu, but 
nothing has been pe netrated in to eastern pttat 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 
t.' itable for solar reaarch and application.Birat nagar i. 
the nerve centrQ for whoIc of tho eastvrn region. 

MMA Campus is teaching institution which prepare 
nearly 5on student- for University studies in science, 
These students either go to University or join various 
departments of' His Majestvl Government or teach science 
in rural schools. 

It is intended that this project will pi 
persue its works directly base d on previous and on going 
works in the area of low-cost thermonyphon solar water 
heaters as prepared in Kathmandu a nd Indian Institute 
of technology, New Delhi, India. 

OV 	ALL _ J 'rIVES:There are three main objectives of 
this project:
 
(a) 	To train the science faculty of this campus through
 

first hand experiencein the design, construction 
and installation of low-cost thermosyphon solar water 
heaters,
 

(b)To expose the students and through them the rural 
population, in the application os .iolar hot water bv 
becoming a small regional focal centre for dcemronstratic 

(c) 	 To test the implication to.ards tLe promotional 
development of local industries and overcome Some 
barriers of social acceptance. 
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AM-_.LANs This project has broadly the following
 

work plan:­

(i) Educational and Technical training of the investi.­

gators. 

(ii) Theoritical study of Design and fabrication of 

tharmosyphon solar water heaters 

(iii) Installation and demonstration. 

QJOR PNE:
 

(a) Procuriment and collections:- At the outset this
 

project experienced a great difficulv 
 in collecting
 

the relavent informations regarding thermosyphon soldr
 

water haaters.inc, diratnagar 
 is a small town in compari 

son to Kathmandu. Thiru are no good libraries, book 

shops ox 
 no any restarch and devolopmant works in this
 

fiald is carriod out horu. Thus this 
project undertook
 

the first and majisr wurk Lu cullect litcatures,Juurnals
 

and other informatiois f..um vaxaious 
 suurcis within and 

outsid ~.ht' c yuntr.1 hue arc! many institutiun in 14* 

India carrying out this tvpe of"urks. A la rge amount
 

of corrosponduncas havd 
 dune with the. folln.,ing sources 

of India Nepal. 

(1) Indian Institute Of Technology, New Delhi. (INDIA) 

(2) Indian Institute of Technology, Kharagpur. ,, 

(3) Indian Institute of Technology, Kanpur. V, 

( 4 )Central Arid Zone Research Institute, Jaipur. 

(5) Kalyani University Kalyani, '41st Bengal 

(6) Indian Documentation Centre , Hillside road, New Del, 
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(7) Energy Documentation Centre. Bombay ( TATA)
 

(8) Swiss Association for Technical Assistance* Kathmandu
 

(9) Balaju Yantra Sala, Balaju, Kathma ndu.
 

(IM) Research Centre for Sceience & Technology, Kathmandu.
 

(b)Collection of litratures:
 

(i) ooks on S'JH 15 Copies 

(iT)Journals : Copies 

(ii) Reports : : 15 Copies 

Besides aforementioned litratures the following litra­

tures are also made avilable,
 

1. PSEC 8ibliography -85-05 


2.Measurament Performance 


Results .Law costS'H System 


in Sansnisvalley-1983
 

3,RPSC REPORTER VOL.2N2, 1976 


4.To dutcrminu th, ther-


real pec'formance if SvH 


systula MI.
 

::FloridaSolar Energy Centr
 

300, State Road,
 

z a Solar Energy Research

Inst.Colorado, 

:: Rice Process Engineering
 
Khargpur( IIT)
 

:: Th. An'uican Society af
 
lieating, tefreyarating 
ani Air Lon6. ATLANTA. 

(5) 3-olar. Lolle~ctor cuml Storage 

5 V!3 te ') st IlTr New~ Delhi, 

(611"la&tic Solar Lol.ector s: lIT, Wew L c.hi, 

(7)Thrirrnal MoG!,lling of 5oIax 

hot vJater !ybti m ;: lIT, New .. f) li., 

(O)Fvaluation cif ] ;osobt :siational Centre for Appso. 
priatn To ch. S.ATL.LE 

tnerroa. Vphon 51,1H 

http:S.ATL.LE


(9)Renewable energy rewourcea in NIepa.l &a SATAP.U.113
 

(l015olar.o'ater Heaterb in Nepal 
 4: 5ATA, P.u,. Box 113
 
(1115'41 installoion Viannual t. 5,JA ,P.0. , ox 113
 

(I2)Rc- ns Yabjla Lnerny mesearch in India ;;TATA, Bamba.y 

(13) 3ir-nce Toua.V- -- 4 Vols s: Timc6 of India 

(1 4 )rational ioiar aner,jy Conventions Report 

(1I) scienGe &eportur !-- 5 Vo-. . ; !IR Publicatict 

f161 Utner raport2 ano Energy "£ie~t 

The 

were proiuteda 

i) rt -rmorPtres ( 0 -IDn . . 12 
ii~flowoi~tre ... 2 

i T rolowinj tooib and apparatu: ww*** 

iii) ',; OrKing tools 10 

Arrn:.f.In'ts ,'er, made to set up Ei Qmall work 

unop in tne &.eportment of Hhy ic for minor works. 

Campus chief has assurud us tu provide necossary helps 

such as rooms to set up vorkshop and the place for 

demonstration utc. 

CO N2ULTAION % 

Dr. M.5. Sodha of lIT, New Delhi has been contacted for 

consultations.Besides this,this project has contacted
 

local enginecres 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, 

FINANCEs
 

Total expenditurr- up tu this part v,,as Nrs.25,J0 , 

Sh-x, a.L: s&Lim major jr;blms, which c.i c,_uld not or 

cal not i.;r edit Thi has appearedsc 1 1 . consultancy 

verv tittle consuming wcrk. :4ie had tu cancel several 

a Pp o 51-. .t S bG'__aUu 0 --L Can' t C.i ojutside at UUI '-ill 

onlj w car, use uur hclidavs for such wcrks. Tho local 

market and -* workshops arL not apprupriatf to 

suppl.v and und ,-akz; this kind of -,.,ork. Wa felt thL 

Z-; toscaxcitv uf skillLd ;,al) pU V. a.su taku this kind 

of jub, thCCfore we felt cssuntial tz prupart, manpowr: 

at first. 


