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Ezplanatorx notes 

In addition to tile CCJllmOD abbreYiations. sf91bols and t•aas. tbe following 
bn been ased in tbis report: 

CSTI 
UT 
llU 
llnI 
llPR .. 
SCST 

Centre of Scientific and Teclmological Information 
Institute of Physics and Teclmology 
Kinistry of Agricultural Econ.._, 
Kinistry of Flael and Electric Industry 
llDngolian People•s bpablic (abbreriation us9d only vtaere it 

appears in project doc-at title) 
Kinistry of Vater Econ.._, 
State Cclllllittee for Science and Teclmology 

.. 
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1. %0 fiaallze tile teclualcal doc-atatioa for u.e·prototne• tested. 
lac111dlag tlae tecluaical •ol•tioas deriwed fl'Gll tll• tests aad iastractloas 
for lastalliag aad ,.ttiag into operation tbe wiad-drina water pmips 
(tw-CI0-0.5+2.0 ud .JSA-0.5); wiad-eaeru aggregate <DY-U; solar deYic•• 
for Hatiag water aad dwlliags; solar •l-•t• aad solar batteries <•aru-1. 
•araa-2 • •aru-3). 

2. To preseat tile flaal tecluaical doc-atatioa la terms coashteat witll 
tllo•• of ezistiag staadards for pilot prototnes. (Tia• most acceptable 
staadard for lloagoliu coadltioas is tile United ~·t- of CODstractor 
Do<rn atatioa P9bli••ed bJ tile State Collllitt.. for Studards of tla• UDioa 
of Soriet Socialist Repablics>. 

3. %0 coati••• researcla aimed at sol•iag tile probl- of winter ••• of wiad
drina water pmips aad to carrr CM1t additional tests OD ncla ,.... la accord
uce witla tlae proposal of tile Researcla Iastit•t• of tla• Biaistrr of Vater 
~ , .. , of tile lloagollu People'• Repabllc. elaborated ia co-operatioa 

"witll tile Soriet re1earc• iD~tit•te•. 

4. To fiaallze dae establis ... at of prototne• of solar tao.••• of 50 .Z 
la area aad to test solar collectors for air aad water •••ting, acc-lator 
nbsrsi-. aad d•bbiag •r•t... •• W.11 •• solar •1-ats aad batteries for 
npportlag adet••t• ll•iag coadltloas ia solar la•••• d•riD& winter. 

5. To start local trial prod•ctloa of 150 .1S&-0.5 pamps, •sing eci•lP19Dt 
preseatlJ aYallabl• la tile 110rkslaop of tla• Li•••toct Re1earcb Ia1tlt•t•. 

6.- To start local trial prod•ctloa of 20 'IW9-Cm-0.5+2.0 pamp1, aslag 
... 1,..at pre1eatlr aYailabl• la tile lllE 110rksbop. 

7. To sapport tla• actlYlti•• of tbe Laboratorr of Solidi at tb• Iastltat• of 
Pbrslcs aad TeclaDologr (IP!) aimed at improYiag tile tecbaologr of .... f actariag 
solar el-•t• bf: 

(a) Acceleratiag tbe sapplJ of eci•iP19Dt, iacladiag: 

(i) Itea 19, laaiaar flow beacbe1 aad modal•• for cleu eDYiro ... at 
laudliag of seaicoadactors <prodacer: Tel'llCo Product Corp.>; 

(ii) Itea 20, aitrogea aad ozrgea gas purifiers (produced la tbe 
.••tberlaads); 

(iii) Itea 21, capacitaace coadactaace (Geaeral Radio, VDited States 
of .a.rica); 

(b) i.p1 ... atiag tbe project ••titled "DeYelop11eat of pbotovoltaic tecb
aologr OD tbe base of r•••arcb at tbe IP!" as tbe secoad pbase of project 
DPIJIOll/751006, "Demoa1tratioa of aev soarce1 of ea•r&J la rural d•v•lo,...t". 

I. To prepare a f iaal project doc-at for tbe e1tabli1b8eat of a wortsbop 
for ... atactariag solar batteries ba1ed OD tecbaologJ adopted froa IP! aad tb• 
result• of testiag lloagoliaa-llade prototrpe1 of solar batteri•• laraa-1, 
.. ru-2, ••ru-3. 
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9. To illpl ... at tile lloagollaa-rlaalsb progr .... for tile lad••trlal ·prodllctio• 
of .BA-0.S pamps. •poa ••PPlJ of •clal•••· tools aad otlaer aeceHUT ... 1,..at 
froa tile USSR. 

10. To flaallze tile tecbDlcal doc ... atatloa ba•• of tlae State CC!allittee for 
Scleace aad TecbDolog (SCST). fte doc-atatloD ls beiag prepared based OD 

tile feasibilitJ stadJ aad prelial•UT tecbDlcal assistaace carried oat bJ tile 
llowoslbirst diYisioa of tile &11-Uaioa State Desiga aad Scieatif ic Researcb 
Iastitate of tile Scientific .&cad~ of tile USSR. 

11. To elaborate a progr .... for local iad•strial prodactioa of twlr-C!0-0.5+2.0 
..-e• aad tecbaical doc ... atatioa for tile .... factariag plaat. 

12. ro eztead actiYitl•• at.ed at illproYiag laelio-tecbaolou la tile IPr aad 
to illpl .... t tile project ••titled •streagtlaeaiag tlae Beat PbJ•lc• Laboratory 
of tile IPr of tlae Sclntlflc .&cad~ to denlop llelio-e••ru tecbaolog ia 
llollcolla• (depeadnt oa recelYiag addltloaal asshtaace froa tlae secoad plaue 
of tit• 1Jaited •atloa• regloaal project DP/llS/S./001/C/Ol/53. -..gloaal eaeru 
deftloai-at progr .... •). 

13. ro hlpl .... t a project elaborated at t..Ja• reta••t of tile scsr eatitled 
•streagtlaealag of tile aatloaal •J•t• of sclntific. tecbDical. pateat aad 
bibliograpltlcal iaforaatloa at tlae CSTI• aimled at iatrodaclag 8Ddera CGllpat•r 
tecbaolog mid a remote data-proc••Jiag •J•lea la tile preseatatloa of lafo~ 
atloa aec•••UT to tile establls .... Dt of pilot prototJPe• aad tlae apgradlng of 
ecoaaaic efflcleacf. · 

14. To accelerate tbe traialag of tile followiag lloagollaa specialists abroad: 

Cblef, Beat Pllfslc• Laboratory of tbe IPr; 
Scl•atlflc staff, SC$T; 
Senior lagiaeer, BJdra.eteorological Ia1titate; 
Cblef, Repair wrklbop, all; 
Chief, Vorklbop at tbe LiYestoct Iastitate; 
Scientific staff, IPT; 
Chief, Laboratory of Solid PbJ•ics, IPT. 

15. To streagtbea aatioaal capabilities la llOclera design and tecbaical 
aaalJ•il bJ: 

<•> a1tabli1biag an Ezperlmeatal Desiga Offi~• (Special Coa1tractioa 
111reaa), atiliziag tb~ esperiaace of Yarioas groap1 carreatlJ working oa 
projects la rosearcb iastitate1 aad wort1bop1; 

(b) Orgaaiziag a aait for iastalliag, testing and providiag traiaf ag oa 
pilot prototJPe•; 

(c) S1tabli1bi"g aaits for tbe local prodacttoa of tested prototJPe•· 

16. To com1eace, vitboat aadae delar, tbe 1ec0Dd pbasa of tb• project 
<r .. atria' aa additional iapat of tus 100,000). 
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I. aac:r nsouaca 

A. Viad resoarces 

ADaaal anrage viad speeds la llDagolia rug• from 3.5 to 5.9 91sec for 60 
per cent of tile territory (table 1). Potential viad-eaeru resoarces are tbus 
136.1 llillioa tv for tile .territory. Viad eaeru is aYailable fr• •,SOO to 
5,000 boars per par. 

B. Solar resources 

'Ille following factors sbow tbat effective ase coald be aade of solar
eaeru d•Yices la agricaltare: 

(a) llDngolia e:ijors 2,600-3,300 boars of suo anaaallJ (see table 2), 
fticb is sigaificutlJ •re tlau Fruce n, 750 boars>, a leading couatrJ la , 
tile ••• of solar ... 1,..at &ad located approz1-telJ at tbe s- latitade. 
ft• dhtribatioa of nDDJ dap is ena d11ring tile J•ar (data OD cloadJ dars 
are ••-- la table 3); 

(b) Cloadiaess is negligible (figare I) bee•••• llDngolia is remote fraa 
seas ud oceus; tbas, tbe solar radiation is stable; 

(c) Tb• drJ coatlaeatal cl1-te (relatlY• bamidltJ about 30 per ceat) 
pra110tes tile power of solar el ... ats bJ 4-10 per ceat ud increases tbeir 
lifetime bJ 50 per ceat la comparison vitb tropical coaatrles; 

(d) Ia raral areas low popalatloa deasltJ, a aaaadic var of life, ud 
sbarp drops la t..,.ratare restrict tbe as• of traditioaal, portable, diesel 
or electricallJ power~ deYices recjairiag periodic dellYeries of f~el • . 

'Illus, u iaportut V&J of 1.,roYiDg agricultural Mcbulzatloa la videlJ 
scattered c01111Ualtles ls to proYlde energr froa reaevable sources. Darlag 
tbe project "Demonstration of new sources of eaergJ in raral d9Yelopment" 
(llDll/731006) carried out la 1980-1982, various ... 11-scale wind and •olar 
eaergJ devices (e.g. viad-drivea gea~rator• and water pumps, solar photovoltaic 
generators ud tberaal water beater•> tMre contribated bJ rinlud, rruce, tbe 
United ~iagdoa and tbe USSR. fteJ tMr• de110astrated bJ consaltnt• vbo elab
orated oa possibilities for espandiag tbe ase of tbese aad siailar •r•t .... 

Ia the coarse of tbese demoastrations, it bee ... clear tbat reaevabl•
eaergJ activities 1bould be coaceatrated OD a ... 11 aaaber of possibilities 
leading tb ... elves to adaptation to lloagoliaa geograpblcal and cliaatic 
coaditioas: viad-drivea water-pump aggregate• sucb •• "Acrobat" froa Fialaad 
aad "Claaita" fra11 tbe USSI; aad solar aaits. AecordiaglJ, it was suggested 
tbat aev, appropriate pilot prototJPes be elaborated witbla tbe fraaewort of 
tbe project. 
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Table 1. Data oa av•r•a• vlnd velocltl•• bf 90ntb, ••••on and r••r for 1ultabl• •r••• 
of aoagolla for appllcatlon to vlnd-drlven water puap and vlnd enerar •11r•1•t•1 

Aver•&• 1ea1onal Aver•&• 
lletecrolo1lcal &!!Ell! via~ !!IRSl~l!I <bv month> IRD~b •ll Kin• !llRSl~z 'ml12 annual wind 

1tat•oa I II III IV v YI VII VIII IZ z ZI Zll Zll-Il IIl-V VI-VIII 11-:11 velocltr <•I•) 

1. Altal 2.7 3.2 3.• •• 6 •• 5 3.9 3.3 2.9 3.1 3.5 3.2 3.0 2.9 4. 2 3.4 3.3 3.4 

2. Arvaltber 2.9 2.9 l.4 •• 4 4.• 3.6 3.0 2.7 3.2· 3.2 3.1 2.7 2.7 4.1 3.1 3.2 3.3· 

3. Dala.saadad 3.• 3.1 4.7 6.1 5.9 •• 3 •• 3 3.9 •. o 3.1 •• 1 3.4 3.5 5.6 4.2 3.9 4.4 
• 

•• Salta.ea 7.3 5.1 5.6 6.2 5.9 4.7 l.9 .-.1 .-.2 5.1 1 • .- 1.6 7.2 5.9 4.2 5.9 6.0 I 

s. ••1••t"oa1or 2.1 2.1 3.0 3.1 3.9 3.1 2.1 2.7 3.0 3.0 3.2 3.1 2.9 3.6 2.1 3.1 3.1 

•• llaaclal&OY •• 5 .-.3 4.5 5.6 5.1 4.9 .-.2 3.1 .-.1 3.1 4.3 4.1 . 4.3 5.3 4.3 4.1 4.5 

1. sal••"aad 4.2 4.2 5.0 5.9 6.0 5.2 4.6 4.0 4.4 4.1 4.2 4.1 4.2 5.6 4.6 4.2 4.7 

I. ZUQa Ucl 4.0 3.1 4.3 5.4 5.2 .-.o 3.9 3.2 3.7 3.6 3.5 3.4 3.7 5.0 3.7 3.6 3.6 



Table 2. Average data on the real duration of 1un 1hlnln1 on "ongolla 

••teorologtcal 
1tatlon I II III IV v VI VII VIII IZ z ZI JtII Annual 

1. Gurvan-t•• 23• 221 260 211 333 310 303 3U 295 211 231 220 3 297 

2. 1tb8v1g8l 2U 211 2•3 256 300 310 3U 307 211 272 220 212 3 U6 
, 

3. Dalan Zadgad 220 211 2•1 2U 313 306 302 271 276 266 225 215 3 200 

•• Sattban 211 223 245 257 ·291 306 303 300 295 269 221 201 3 U3 

5. Satn1band 210 211 262 251 291 301 302 297 271 251 213 191 3 099 

6. toorol 210 211 2•5 270 311 219 30• 3U 276 262 210 187 3 103 ... 
1. Ba1andelger 201 222 271 275 296 312 3U 256 270 2U 201 194 3 061 0 

I. llandalgov 213 226 269 26• 303 211 290 292 276 260 211 203 3 092 
I 

9. Bal tag 201 215 266 211 307 291 293 300 290 256 219 115 3 101 

10. Tontbll 205 201 244 253 293 213 276 266 259 246 210 197 2 940 

11. Altai 201 205 24• 25• 301 290 294 300 272 251 202 111 3 016 

12. Baruun-Urt 196 209 261 264 290 299 310 219 252 233 200 179 2 912 

13. l•J•nthongor 220 224 259 250 323 301 293 299 271 260 220 206 3 011 

u. ltbu&hlrt 202 214 260 241 214 275 267 262 254 243 196 179 2 ••• 

15. THtHrpleg 197 216 245 2SI 276 295 279 291 250 232 117 171 2 904 

16. lthaltb gol 191 210 263 260 219 300 290 210 257 230 111 170 2 922 



Table 3. Data on th• nu•b•r of cloudJ d&JI ln 11on1olla 

••t•orologlcal Tear 
atatloa I II III IV v VI VII VIII IZ z ZI ZII Nu•b•r " 

1. Gurvan-t•• 0.1 0.1 1.2 0.1 0.1 0.1 0.4 0.6 0.6 o.a 0.6 0.3 a. 5 . 2 
2. 11aava1a1 1.5 1.2 o.a 1.3 1.3 1.3 1.5 o. 7 0.6 2.2 o.a o.a u.o 4 
3. Dalan Zadgad 1.1 0.6 1.6 3.0 1.2 0.6 0.2 0.6 0.3 0.4 0.6 0.6 10.1 3 
4. SaUctan 1.1 1.0 1.4 1.0 1.0 o.a 0.2 0.9 0.2 0.5· 0.9 1.2 10.2 3 . 
5. Sala1band 0.9 0.9 0.9 1.0 1.1 1.1 0.6 o.o 0.9 0.2 0.9 1.0 9.a 3 
6. Toorol 1.1 1.2 1.s 1.0 o.s o.a 0.6 0.3 o.o o.o 0.2 1.6 a.a 2 
1. Ba~and•la•r 1.0 0.1 0.6 o.a 1.0 0.2 0.6 0.1 o.a 1.1 1.3 1.1 11. 5 3 

•• Bandalaov 0.9 0.7 1.1 1.4 0.5 0.1 1.2 o. 7 0.6 o. 7 1.1 1.0 10.7 3 .... .... 
9. Baltaa 0.1 o.a 0.9 0.1 o.o 0.9 0.7 0.1 0.1 o.a 1.7 1.1 10.1 3 I 

10. l'oatlall 0.1 0.7 o·.s 0.6 0.6 0.2 0.1 0.6 0.1 o.o 0.2 0.7 4.4 1 
11. Altai 0.1 1.1 1.1 0.9 0.6 0.1 0.9 0.6 0.2 0.5 0.4 0.1 1.5 2 
12. Baruun-Urt 1.7 1.z o.a 0.1 1.2 1.2 o. 7 0.1 0.6 1.6 2.0 1.7 U.2 • 
13. Qualalrt o.a o.a 1.0 1.3 1.0 1.9 1.0 1.1 o.a 1.0 1.0 1.6 12.3 3 
14. BQantllongor 1.1 o.a 0.4 1.2 0.2 0.6 0.2 0.4 0.2 o.a 0,4 o~a 7.1 2 
lS. 'l'••t•erpl•a 0.9 1.0 1.0 1.3 1.0 1.a 1.a 1.0 1.0 0.9 1.1 1.2 u.o 4 
16. Qalkta 101 1.0 1.3 o.a 1.1 1.1 . 0.2 0.4 , .1 o.a 1.1 2.1 2.6 15.0 4 
11. Zuua 90d 0.6 1.0 0.6 1.6 0.4 0.1 1.0 0.1 0.6 0.1 0.1 2.0 11.0 3 
11. Ulla1tal 1.2 1.0 1.0 0.4 0.1 o.a 1.0 0.7 0.1 1.1 1.6 2.0 11. 7 3 

• 
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II. &«;titITID 

A. Vort Flu 

%Ile project actiYiti•• were •• follows: 

<•> ADalJ'sing tile •H of viad •••ru for water ••PPlJ' ud of solar •••ru 
for ~eating water ud dwelling•i 

(b) Designing. constncting ud iatroducing prototJ"Pe• for: viad-clrinn 
water-pump aggregates; -u• of •••ting water ud '-llings; ad solar cellsi 

(c) Prepsriag equi(lllellt specifi~atioas; 

(d) Preparing tecbaical doc ... atation for prototJ"Pe•i 

<•> Vorting oat stadJ progr .... • for traiaiag national personnel abroad 
in tile field of: 

(i) Solar ea•ru appli~atioai 

(ii> Application of cC111pater la the design of prototJ"pe•i 

UU> llod•• of prototne• production; 

(iY) Seaicoadactor ud solar cell• production; 
. 

(f) Selecting ••tioaals for fellowship training abroad; 

(g) Preparing tecbnical doc ... atation for ... afacturing wind-driven 
water-pa11p aggregates. solar cells. ud solar devices for beating water ud 
dwellings; 

(b) Installing c01111issioning ud patting tbe eqaipment into operation for 
testing wind-driven vater-pa11p aggregates, solar cells. ud solar deYices; 

U> resting prototJ"pes of wind-driven vater-pamp aggregates in tbe field 
and ander laboratorr coaditions; 

• 
<J> resting prototJ"pes of· solar cells ud solar devices for beating water 

ud dwlliags; 

(t) Assisting in tbe finalizing of tecbnical doc ... atation on wind-driven 
vater-puap aggregates, solar cells, and solar devices for beating water and 
dwellings; 

<l> llaborating rec01111endations for asing tbe scientific investigations 
of llongoli1'1 researcb in1titate1 in producing prototJP8s of wind-driven 
water-puap aggregates, solar cellr, and solar devices for beating water and 
dwlllag1. 

a. .Activities apd re1alt1 

?la• following activities were carried out: 

Ca> Ia Julr 1913, 11r. Bat-•rdeae was appointed national project director 
and local personnel were selected; 

• 
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(b) Office aad wrting acc.-.clatloa wa1 arranged at tile pnai1e1 of th• 
SCST; at tile .. repair 1bop; at tile Bialltr"J" of Agrlcaltare (Ia1tlt•t• of 
ftoct 8rHcliag•1 wort.bop); aad at tile IPr (beat plafsics aad plaotowoltalc 
deYlce1 laboratories); 

(c) Tb• Iastitate of Stock Breeding proYideel aslituce with: (i) the 
design ud testiag of th• JSJ.-0.5 pump, as u ezt.easlon of u earlier actlYlty 
related to the establlsi-at of a aev &crobatl (-..Ongolia• nrlioa), u ti!• 
.JSA-0.5 was fond to be blgblJ' nltabl• for .. 11-scale water npplJ la nral 
areas of llongolia. I farther ala of tills actlritJ was to prepare the grond 
for ezperlmntal, locu MD•factaring of siailar mall-•cal• viad-clrlna 
,_,lag srst .. ; aad UU th• elaboratloa, design &Del testiag of viDcl-eaeru 
aggregate UY-1, vitll a Yiev to proYidlng the ,_.r npplJ' neeclecl for dcme•tlc 
electrical appliaaces u well u for teleYisloa aad radio ••t• vitb low •••ru 
CODlamptiOD; 

(cl) usi1taace was glna tG th• .. repair shop la tile design aacl proclac-· 
tloa of tile 'JW-CI0-0.5-2.0, wbi .A bas a larger capaclt~ tlaaa tile JSA-0.5; 

<•> uslltaace was gina to the IPr la denloplag solar-cleric• prototJpelf 
for beating water &Del clwlllng1 (beat pla11ic1 laborator"J") aacl solar cells 
(pboto.,.,ltaic 111t ... laborator"J'); 

(f) Tb• te1tiag 1ita1 of the SCST at Ulaa-tor aad of the .. at 1cmoa 
Bajaaclelger ud soatb Gobi ajaat var• a1eel for trial• of vind-drlna water 
,_,, aad other viad-eaeru 111t... Tbe testing site of .tJae IPr beat pll11ic1 
laborator"J" was a1ecl for solar-pow.reel 111t .. for beating water aad chMlllag1. 

c. Detailed actiYiti•• of tbe coasaltaat 

Betwaen 30 llarcb aad 29 Septellber 1984, t~• coa•ultaat a1si1tecl in: 

Ca> Tbe preparation and revision of reqai1itloa forms for eqai,..at, 
including controlling and .. a1aring instruments aad comples bardware; 

(b) Tbe elaboration of trainiag progr .... s (in Finland, India aad tbe 
ussa> for seven llongoliaa specialists in tbe field of design, production aad 
testing of wind-driven water-pump aggregates, solar devices for beating water 
and dwellings, and solar batteries; 

(c) Tbe anal11is of tecbnical doc ... ntation on tbe prototrpe1 aad tbe 
preparation of rec0111e~dation1 for iaprov ... nt1; 

(d) Tbe preparation of progr .... 1 for testing prototrpes, including 
Ci> progr .... s and .. tbods of testing llongolian-ll&de wind-driven water puap1 
(!Wlf-c!0-0.5-2.0 and JSA-0.5) and wind-energ1 aggregate• CZ!T-1) and 
(ii) progr .... 1 for testing a cmaples pilot 111t .. for tbe use of solar energJ 
to ... t tbe beating needs of con1 ... r1 living under ••vere cli .. tic conditions 
(approved bJ tbe sere and tbe &cadeaJ of Science>; 

<•> Tb• prelialnarr t••ting of pilot prototrpe• of wind-energr aggregates 
and solar anit1; 

Cf) Tb• installation and operation of el ... at1 of equlp11ent received; 
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<1> ft• pnparatloa of drafts of blo project tcm •ta tlHcrlltlas tM 
appllcat.loa of cC111p9ter •arW&n aad •oftmn to •tna&tlaea tM .. u..i Ceatn 
of lcieatlflc aad Teclaaologlcal Iafomatloa. aad tile ••• of tlaeM campllten for 
tla• dedp, proactloa act t••tlac of prototne•; 

Ua> ft• draftlag of IPr project•; 

U > ft• ualr•h of tla• prototne•' claaracterbllc• Mde oa tlMt bub of 
ca.parboa vitla fonlp ualog••• aad data frcm laa•trlal catalope• ad 
pateab; 

(j > ft• elabora~loa of propo•al• for tile •ecoad ,. ... of tile project 
(dt"aft project doc-•t ••b•eqa•tlr approftd bJ tla• scsr ... nllaltted to tlae 
llesldeat aepreseatatiwe iD lloagolia); 

<t> ft• ualpis of viad ud •olar •••ru n•oarc•• tlaat COllld .. ued to 
••PPlJ .,.ter ud to beat water ud -.iliac• (fipn II>. 

D. Pilot prototrp!! 

ft• first lloagollu pilot prototne• wre tlane nm c.0-0.s-2.o ,..... ft• 
basic tecbalcal claaracterbtics ere: (a) viDd tarbi• dl-ter - 2 a; (b) ...... r 
of blades - 12; <c> tne of vi•d t11rbi•• - low-.,...; (d) nYDl•tloa.1 per alaate 
at a viad speed of I .,. - 10; <•> capaclt.r of ,_. at nrl•• elewetloas -
0.5 a311ao11r (30 •>. 1.2 a311aoar (20 a>, ud 2.0 a311aoar (10 a); (f) ruse 
of WDrting viad speeds - 3-5 .,., <&> total wlglat - 400 q; <•> estlaated price 
- 5,000 tagbrlts. 

ft• basic characteristic• of tb• pilot prototrpe for tile ... 11 • .JIA-0.5 
paap elaborated bJ tbe LlYest.oct lesearcb Iastltate OD tlae bad• of tile WDrk 
of s . .Tajaa1barav, are: (a) viad tarbiae di-ter - 1.2 a; (b) a_..r of 
blades - 6; <c> trpe of viad t11rbiae - low-speed; (d) rewol11tiOD• per alaat.e 
at a viad speed of I al• - 150-~60; <•> capacltf of ,_, at 10 • - 0.5 a311aoar; 
(f) total aaxiaua elevatloa - 15 a; (g) ruge of •••fal wortiD& viad speeds -
2-15 a/s; <~> total .,.igbt - 30 tg; <l> est.iaated price - 1,500-1,600 tagbrlts. 

Both 110del• have pistoa PllllP• ud sto~saY• •r•t.lls la wblcb tile rotor 
tans sidevar• to tb• viad. Tb• pilot prototrpe of tbe m-1 qgregate 
elaborated b1 tbe LlYestoct Research Iastitate. bas a viad tarbiae di-ter of 
2 • aad two bladH. Tb• capacltr ls 0.25 tw at a viad 1peed of I a/s. 

Prototrpes of devices for beat.lag vat.er ud thMlllags tMre e1tablisbed 
at tbe IPr experi .. atal base. The priaci,al scb ... for a complex solar vat.er 
beating •r•t .. i• sbown la figure III. !bi• •r•tea includes a collector ••b
•r•t .. , a beat-acc111111latiag 1ab1rst.. aad a dabbing sab111t... !be cbaracter
i 1tics of tbe collector 1ab1r1t .. are: (a) •...arr 3taare of two loop collec
tor paael1 - 20 -2; (b) gabarlt size• of oae moclale - 1.55 s 0.25 s 0.92 a; 
(c) wight of oae moctale (drJ) - 30 tg; (d) beat carrier (water, aatlfruze>; 
<•> wight of beat carrier la paael - 1 tg; (f) aast.aa teaperatare la paael -
170 •c; (g) viaclov paae for traa1pareat ia1alatioa; (b) tbiclmes1 of traa•
pareat ia1ulatioa - 0.003 a; (l) tbiclme1s of beat iasalatioa - 0.05 a. 

!be cbaracteri1tic• of tbe beat-acct1811latiag sab•r•t .. are: <a> Yol ... 
of beat escbaage taat - 200 1; (b) Yol ... of acc ... lator taat - 300 1; 
Cc> aaterial of taat1 - steel; (d) beat iasalatioa aaterial - wool, tblct felt; 
<e> tblctae11 of beat ia1alatioa - 10 ca; <f> 1tari•1 pow.r of acct1811lator 
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tat at _.l•t t1 1•rat11n of -5 •c - 5 a 24 a.an; <&> laltlal t P(itrabn 
ntt1lnd to ~ ace l•tor tuk to proride ..tut nQlac pw- - IO -C; 
<•> 24 .._. Oftrfall of t• of •tar la ace later teat - 10 •e1MJ. 

n. ehncterbtlc• of tile dwlllblag nHptea an: <•> a ... tl11& aton 
<tna of flrl11& - WCMI; aalul capacltr - 500 llll; laoerlr eq1adltan of 
flrlag - 0.2-0.3 -3/Jt; CMttplt t.perat11n of •ter - .-lul capacltr -
75-85 •c; ._tl11& Arface - 1.36 wil> ud U•> a electrical ... tar (dl-.ter 
of bM - 25 •; caanmptloa of electric eur•t - 5.0 Wiil; -1aal. capacltr 
- 600 llll; tmperatare of water •r -1mal capacttr - 75-80 •c; -terlal of 
ta .. - &lac-coated iroa). 

& an-tic dlap-- of a protot:ne of aa uper1-tal camplu solar alr
... tl11& am-. alnerated bf DT. b pre••ted i• flpn IY. !Ile claarac
terlatlc• of tills prototne are: (a) a cellector puel <cuarlt aln of oae ••le - 1 a 1 a 0.25; • r 117 ..-an of cellecter pael - 20 9'; a.at 
eatdw - air; wl..., ,... fer tr...,....t l~loa •terlal. wltll .... le 
lh&l11&; •istaaa .. '-- ,.... - 0.03 a; tlllc-.. of ... t l-latl• - · 
0.1 a> .- l'> a llftt acamhtlac .-.,.u. c ... i.. of ... t acamlatlll& 
....iai - 1 -1; tne of ac~ator -i.r1ai - &nftl.; ... t tmlatl• 
lillld*lal - mol. tllck f.alt. gl.u__,....; tlllcbe•• of ... t l-1.tl• -
0-25 ell). 

!Ile ._..ill& •PU. la calnlated to factloa fraa 1 to 3 ..._.. mrl91 
24 .._. to -llltala a a.,r.-late t1m1aratan (25 •c> for tlae laeat acc-
lator la wlater. Ia accordaac• wltll tile ...t plu of tile r-oject. tile tecla
•1~ of proclactloa of •olar el-.ata was elaborated at tile IrT. Pilot 
prototJPe• of solar •1-•t• fraa 8DDOCl'f8tal •ilicoa laaYe aa ef flcleacr of 
9.5 per cut. Vort ls carreatlJ aader var to lacnase tile efflcleacr of tle•• el-ts to 11-12 per ceat for 8DDOCl'J'Stal aillcoa aad to 6-7 per cut 
for tape slllcoa. 

Tb• pilot solar batteries 119re prodwced wltla capacities fraa 0.2 to 0.5 Y 
as po1Mr 111applies for portaltle radio recelnrs of tJPe vsr. Sotol. lossia. Gae 
witll 6 Y c•pacitJ va• selected for prodactioa la llollgolia. A feasibllitJ ataclJ 
vaa carried oat vitb a Yiev to eatablialaiag aa espert.eatal MDrtshop tlaat wald 
proctace 25.ooo batteries per rear. Figare Y slaows a priacipal applicatioa 
sell... for solar batteries to aapplJ po119r for Yarioas coaaaaer reqair .... ts 
(e.g. for portable radios aad teleYidoa Hts) • .ID eYalaatioa of tile poteatlal 
fields of applicatloa of autoD0110as plaotoYoltaic aDits la lloagolla is giYea la 
table •· 

Table •· Bala fields of appllcatioa of aatoaoaous plaott.voltaic •J•teas 
for rural developaeat ia lloagolia 

Bast.. Deuad! il!!2 
ca1acitJ (V) Field of appllcatloa World d ... act lloDgolla 

0.1-20 Radio aad telec01111Uaicatioa• 100 0.6 

0.1-125 A&ricaltara~ equipaeat aad la•trameat• 7 0.2 

5-10 releYi•loa ••t• 600 3 

10-.0 LiC)atlas 600 • 
coaUaaed 

l 
' 
! 
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rule 4 (coatlned) 

11ui.. .,.....s 111112 
capaci tr <v> Field of appllcatloa world d-.d lloagolla 

10-500 Drylag. •terlllzatioa aad storage of food 3 000 3 

50-500 Vater ref lalag 350 0.3 

10-500 lledlcal ... 1.-.at 20 0.1 

40-1.000 Vater pmps for water s•pplJ 25 000 10 

10-1.000 aatare reserYes 30 0.5 

l0-10.000 CGlll»iaed •rst ... for electrlcltJ aad •eat 
sapplJ 1 000 5 

Total 130 707 49.7 

Prelialaarr teclulical c1oc ... atatioa •lUorated at researc• lastitates and 
worksbops iacladed tbe follovlag: 

(a) Tecbaical r .. air ... ats for 'IWll-Cr-0.5-2.0 pa11ps (lllE worksbop); 

(b) recbaical r .. air ... ats for JSA-0.5 pamps <Iastitate of 
Stoctbreediag); 

(c) recbaical r .. air ... ats for solar deYices for beating water and 
dw91liags (IPT); 

(d) Doc ... atatioa based oa a feasibllitr stadJ for tbe establi• .... at of 
a scieatlfic aalt for aaaafactarlag •olar el ... ats <IPr>; 

<•> Doc ... atatioa based oa a feaslbllitJ stadJ for tbe establlsblleat of 
an espert .. atal tecbaological base for ... af actarlag pilot prototrpe• (joint 
'roject oa bilateral co-operation between tbe ICST and tb• llovosiblr•t 
dlvlsloa of tbe All-Ualoa State Desiga and Scieatlflc lesearcb Iastitate of 
tbe Acee;..,. of lcleac•• of tbe USSR); 

(f) Doc ... atatloa for "solar boa•••"• "green boa•••" and solar batb• 
CIPT la co-operation wltb tbe State Desiga Iastltate>; 

(g) Vortiag drawing• for tbe prodactioa of TWll-Cot0-0.5-2.0 (1111). 

~· f laal tecbalcal c1oc ... atatloa for pilot protot,,.• .... t cOYer: tbe 
tecbaical tasks and coaclitloa• pertlaent to aaaafactarlag plants; tb• tecb
DOlOIJ of proclacttoa; tastalltag and esploltlag wtacl aacl solar ener11 aatts; 
aDCI tbe adaptatloa and appllcatloa of wtacl-drtven ,..,tag •J•t ... to water 
soarcH, prepared OD tbe bads of project solatloa• ••u••ted bJ otber de•lp 
orgaatzatloa• 1acb •• tbe State lesearcb De1lp Ia1tltate of Vater lapplJ of 
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rlpn D. Sc•nstlc dlqr• of prototne of u upert.eatal CC111pl•z 
•olar alr-laeatla& •J8la 
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~ USSR. tile fiaal doc-tatloa .-.1d also be drafted Marlas la alad tit• 
ca11plet• eet-of atudards of tile Baited SJ•t• of Coa•tnctor Doc-atatloa. 

F. Tralalag aaUoaal pereou•l abroad 

Tralalag progr-• were prepared for eewea aatioaal ..-elall•t• •o will 
participate la tile denloi-aat of tJae teelaaologlcal base of tile scsr. TlaeJ 
cower: 

<a> TecboloCJ ad ezperle•c• ia tile •tllizatioa of •Olar ueru for 
improyiag liYiag coaditioas. (Fellow: llr. Lo•ol naltaJ, claief of labora
tol'J', UT; ne .,.tll at lb•olar 07 Bnao Erat artklt ud Desiga Fila .lrkias 
aJ Belsiaki); 

U•> .&pplicatioa of ce111p9ter tecbi41aes for pilot ptotot.n-• elaborated 
oa tile bash of sciutiflc nsearc:Ja. (Fellon: llr. a. ilabillol• aa4l 
llr. Ceabaatar <seieatific staff of sc:sr>; ••.,.th eacla at SlMrlu Dlridoa, 
Ac....,. of Scieac•• of tile ussa. llcma•l•lrsk>; 

(c) Orgaaizatioa of ..,..ra tecboloU for tile prod11ctloa of eaperlaeatal 
protot.ne•· (Pellow: llr. a. Baldaabb ad llr. o. o.goa (Mads of .. wrt
abops>; oae •P.tb eacla diYlded MbMea Slberiu DlYf.sioa, &cad..,. of Selene•• 
of tile ussa ud .111-U.ioa &cad_,. of Agrlc•ltan (e1perlaeat.al plaat.s>, 
.. YO•iblrst; 

(d) lloden t.eclmolog for procl•ctioa of s-1-coadact.or Mt.erlal• uacl 
•olar cells. (Fellows: n. Dorj uacl llr. •· Baatartlan <scieat.lflc staff, 
UT); oae ad a balf moatlas eacb dlYided betwea .111-U.ioa Iastitate of 
UectricitJ for Agricaltare (lloscov>. &rMaiu Belio Laborat.ol'J' <lr•Yu), 
ud .&sbabad aatioaal Pb7sical Laborator, <•ew DelJai). 

G. Analrsis of tecbaologr aad egai•at for local prodactioa 
of pilot protot!p!• 

Local production of ilSA-0.5 PIJllP• ls oce of tb• sillplest to carrr oat 
allOlll tb• iDdastrial projects proposed for lloogolia. Local MDaf aetariag of 
these mall pmps <lib tbe .&crobattl> could be started vttb a ... 11 iaYest
.. at ad eslstlas ... 1,..at. Trial prodaetloa of 150 aalts coald be aadertaba 
at t.be Linstoct Research Iastitate. St uadard 11oa101iu vatar tuts could be 
ased, or coacrete tuts coald be aade. Studard steel tub fr• tile lllS 
wrtsbop coald al•o be ased. Industrial ~odactloa eoald be started, for 
esmple, at tbe lllK wrtsbop at Ulaa-8ator wt tb little iaYestmeat. fte s
persoaael aad orgaaizatioaal apparatas sboald be iDYOlYed iD botb trial and 
iadastrial prodaetloa. 

fte riaaisb-lloogollu Bilateral Co-operatiYe Comalttee for lcleaee and 
TecbaologJ agreed la late 1913, at Olan-Bator. to begla trial prodactloa of 
... 11. vtad-eaeru srstMS. ft• ••tiuted costs of tb• prosr- are preseated 
ia tile •i••loa report oa project llDll/751006, "Delloastratioa of aew source• of 
ner&J lD nral HYelo,...t". 111p1 ... tatioa of tbls progr-. aigbt, bOWYer, 
r .. alr• fiauciag tbroagb a joiat-Y .. tar• COllf&DJ. 

fte loeal prodaetioD of Tlllr-CIO-O.S-2.0 could be •tarted, vttb iaslplt
lcut lDYHt:Mat, at tile lllK wrtsbop. ...afactare wald iDYolYe, uialJ, tile 
••• of cOllmOlllJ aYailabl• raw aaterlal•, acees•orles, tool• aDd aacbt .... 
loYlet •t••l, aacblaes aad tool•, wblcb are tbe ao•t c011mODlJ ••ed la lloDgolla, 
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•._ld h ••ed lk th •R\af•ctve of tile Dll-CIO-O.S-2.0. For tla• trial 
prod•ctl• of 20 alta. BDage>lla alpt aeek U.lted .. tl•• Halatuce tllro.gla 
tllat Orgaal&atloa•a procr .... • for ecleace aad teclaaol~ for denlo,..at 
(aecoad plaue of tile project). For lad•strlal pronctloa. llDllgolla aiglat 
coaalder tile posslbllltJ of ••lag tile teclaaologlcal base hlag dealgned bJ tile 
.. woslbirek dlYlsloa of tile State Researcla Desiga Iastit•t• of tile &cad~ of 
Scieaces of tile ussa. 

A nrYeJ of tile IPT teclaaologlcal bH• slaolls tlaat ezlstiag ... 1,..at la 
aot ad ... ate for tile prod•ctloa of solar deYices for beatlag water aad 
... lllags. It ..,.ld h aec•HH'J. tlaerefon. to prepare a feulbllitJ st•dJ 
oa tile •u•stloa aad to elaborate teclaalcal ~lr.-.ats for tile local prod•c
tloa of solar coll.ctors. acc-lators. aad a d•bbiag spt• of solar deYlces 
for laeatiag water .... lllags. batlls. greellllo9ses etc. S.bs .. •••tlJ. it wo•ld 
a.. asefal to orguln tile -•f actare of tills ... 1,..at at tile proposed tecla
aoloelcal base. 

Dlatlag ... 1,...t at UT•• Laboratorr of Solid• was ••ed to prodace pilot 
prototJP9• of solar el-.ts ... batteries. llolMnr. there ls a bottleaeck la 
tile laboratorr ca•ed bJ th coatl•ed ab•••c• of ... 1,...t retalsltloaed la 
1914. 'J'b• feaslbllltJ stedr oa establlslalag a scleatlflc worksbop for tla• 
local -•fact•rlag of aolar batteries was carried 011t. 'J'b• prellala&Q project 
~atatloa laclade• bHlc data oa tile -la teclaaologlcal proceHes lawlnd 
ia tile -•facture of solar el ... ats: cbalcal reflalac of sllicoa plates; 
diff•sioa for establislaiag p-a j .. ctioaa; attaclaiag a protectiY• cOYeriag; 
claalcal etcbiag; ••tablislalac back coatact• bJ ..... of Y&c ... dispersioa; 
••tablisbiag froat coatacts; coatlag vitla a pboto l~er; fidag t!ae plaoto 
lac4J11er; deYelopiag; etcbiac; ••tablisblag utl-reflectin coverlags; ud 
coaaectiag tit• el ... ats ud iastalllac tla• la tbe aain boclJ of tbe batter,. 
'J'be ... 1,..nt for tlaese proceHes was selected. It la eatiaated tbat 49 workers 
W011ld be r .. aired for tile local unaal auafactare of 166.320 el ... ats for 
35.ooo (6 Y) solar batteries. 

Ia accorduce vltb tbe studards of tile Ualted SJ•t• of coastractor 
Doc ... atatioa. docaaeatatlon for iastalliag pilot prototJPe•. sacb as vlcd
eaerg1 statioas, solar cells. ud solar deYices for beatiag water aad boases, 
aboald be included in tbe final tecbaical docaaeatatioa for tbe correspoadiag 
prototJP9•· l'bh docaaeatatioa la being elaborated, as wll as iastractioas 
for installiag viad-driYea water PGllP•· Witb regard to tbe iastallatioa of 
pilot prototJPe• of 'IWll-C40-0.5-2.0 paaps: tbe first lloagoliaa !':.i-c40-0.5-2.0 
bas been installed at lolloa Bajudelg•r (figure YI>; tbe second bas beea installed 
at tbe test site la loatb-<:obi ajaak; tile tbird ba• been installed at tbe 1111 
worbJaop. vbere tbe prototJPe• wre produced. 

Tb• first prototJPe• of tbe 3SA-0.5 pa11p baYe been iastalled at tb• SCST 
test site at Ulu-Bator. 'J'b• ztr-1 prototJPe• baY• beea ia1talled at tbe SCST 
test site at Ulu-Bator. 'J'b• pilot prototJPe• of solar collector for water 
aad air beatiag laaY• beea iastalled at ta• Il'T test site <&cademr of Scieace>. 
'J'be first lloagoliaa solar electric batteries bave been produced and sabllitted 
for testiag at tile Il'T Laboratorr of Solid PbJ1ics. 

I. te1ttp1 tbe pilot pretot!P'• 

'J'be folloviag ia1tr1111eDt• (prOYided as part of tbe project> wre a1ed to 
.. .,are vlad1peed <la •tr•• per ••coacl>: a .. t of u .... ter vitb digital 
dlsplar aad coaater. produced bJ tb• Leaia1rad Plaat for Gidrometeoprlbor 
(VIII); baad-beld digital ...... ter1 pr0Ylde4!1 bJ llortbtlllbriaa SDergf Wort1bop 
(1Jalted liDgcloa); aDcl vtad-1peed iacllcator1, 1applled bJ Dwfer Iastrmeat• lac. 
(1Jaltecl ltate1>. ,_,lag capadtJ WI •atared bJ naalag water iato a 



• 

. ' 

Flprc YI. ft• flr•t Boagolla~ wlad-drlfta water pmp (~ C40-0.5-2.0> 
at • ._. lajaad•l&•r 
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•anrlq coatalaer tllall• a viad 1a111• -.wnd awns• vi.a ....... Ia tllb 
11ar. tlae cornlatl• betwea ,... pra .. ctl• _. vi.a ..... - naclled. 
After proceHlDI ~la uper1-tal dab. tile foll-111& add be f__.: vi• 
•'"4; anrage viH ...- Oftr a &lfta period; mat.. viad .,...; ,...ill& 
capacltr <.-r capacltr>; mot.. ,...1111 capacltr; ad tobl ,_.ill& 
capaeltr (total ,._r>. 

tlte prop-- aad •tlaod• of u.tlag '!L9 CA0-0.5-2.0 _. n&-0.5 ..... 
aad DY-1 aggregate• ..... la llDll&olla • .-re elallorated bJ a mJllO upert la 
co-operatioa vitla •taff fraa tlae Llnftock a.searclt Iastltft• (llr. s . .J__,••laara"> 
ad tlae .. Ulr. Baldaa-X••>. 11ec ... tile te.U .-re ca• .. cted ..._ field 
coadltloas. mo•t •H11l'W•b <wlcll .-n ,.rr....a at Baj•,.l&•> are ... _. 
oa reliable. Yhaal ob••rntl• aad tlae •• of water coatalmrs. clock aad 
viad gaac••· 

tit• •uared n•alts cones,_... to t'le ftlw glfta ._. tile wfac
t.nr. ac..ner. f.rttaer testlag -U • :.ae• .... la wder to ot.tala n•lac• 
refiectlag tlae ••nn at- ad vlater ••uoas. ftb ls eqeclallr illporbat 
la tlae cue of viH-drlna water....,. beca•• •ll• freeze (flpre nu. 

T••tiag of tlae uper~tal •olar lleatlq deric•• ... performed. la 
accordaace vitla tla• -.rocr- for testlag uper1-tal-tnlcal-cmplez 
sptms for atlllutloa of •olar ••ru to -t ...._ of low potntlal laeat 
coa.-rs la llPR .. , vitla tlae aHlstaac• of a mIDO expert oa testlq aad tla• 
IPr Beat Plardc• Laborato17. tile lasu-.tts ased to •ann naslal• •re 
.. ed also for testlag tla• pilot prototrpe• for ••atlag water aad dll&lllags. 

Ezperlmatal solar aalts vitla .-r capacltr 0.5-10 Y ... re tested la 
accordaace vitb staadard criteria ased br tlae coaatries ....,.rs of tla• COaacil 
for Bataal Scoaaaic .&ssistaace. tlae tested solar aaits vltb capacltr 0.2-0.s Y 
proYided safficieat potMr for radio receiYers of trpes YIF, Botol, ltossia. tlae 
solar batteries vltb capacities of 10 Y proYided a potMr sapplr safficieat for 
ligbtiag lmps. 

I. Flaallziag of tecbaical aad proiect doc1111eatatioa oa pilot prototrpes 

.&sslstaace rendered la f laallzlag tecbalcal doc1111eatatloa oa pilot proto
trpes lacladed: 

(a) lec ... adatioas oa tbe lmprov .. at of '!Wlf-c40-0.5-2.0 ,_,. vl-8 a 
view to tbelr ase aader winter coaditloas; • 

Cb) lec.,...adatloas oa tbe application of ezlstlag project solatloas wbea 
installing wind-driven pu11p1 at water polat1; 

(c) Preparation of a project doc1111eat oa tb• develo,..at of ~botov~ltalc 
technology at IPT; 

(d) Preparation of project doc1111eatatioa OD tbe develo,..at of helio
beatiDg t~cbaologr specific to conditions iD lloDgolia; 

<e> lec.,...adatioas oa tb• choice of ecaui,..at for rlaat1 for tbe local 
.. aufacture of devices for, ia particalar, vlad-drivea vat.r pcmps and solar 
uits. 



Fl1ur• YII. Propo••l for an anlaal waterln1 polnt for wlnter oon•ltlon1 

111,1 1 Wlnd PUllP 
2 Heatln1 1tove 
3 ltora1• tank 
4 ln1ulatlon 
s lllok• plp• 
6 Openln1 bandle 
7 OU·tlet plpe 
I Waterln1 trou1b 
9 overflow plpe 

10 f ipe f roe PUllP 
11 Pl1ton pump 
12 Well ln1ulatlon 
13 .. pt1ln1 valve 

~ 
I 
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m. AClll&tDDI OF ImlDIAft OltJICiltiS 

.I.. lstablbbig mdera desip aad te•Ug proced1are• for troutms 

Oa tile basis of •cl•tlflc aa4I bduaological researdl. proposals wre 
foEmlllated for tile est .. lis .... t of pilot probtJPe•. iacladiag: 

<•> .I. wiad-drina -tar ,.... of tJPe ~0-0.5-2.0 <.,. bsearcb 
tnstitate aad 110rks•op); 

(b) .I. wlad-driftD -ter pmp of tJPe .JSA-0.5 <researu •• 
llr • .1-.jusbaraY. Liftstoclt bHarcb Illstltate>; 

(c) Solar ult• for •eatlag water aad dwlllags (research •• llr. llaalta•• 
IPT); 

(d) Solar cell• aa4I batteries <researcb •• tlae Laborau~ of Solid 
ft•sics. IPT). 

lloden design proceftt!s wre adopted for prodaciag pilot probtJPe•. 
iacladiag tile followiag basic •ta&••: 

<•> El~ratioa of ~ical ret•ir.meats (respoasibilit•: researcb 
iastitate aad castoller); 

(b) Sl~ratloa of prellaiD&r7 tecluaical c1oc ... atatloa (respoaslbllit•: 
Special CoDstractiOP Bareaa bad b be ••tablisbed OD rec011meadatioD bJ inter
aatioaal coasaltut•>; 

<c> Sl~ratioa of fiaal technical cioc ... atatioa <respoasibilitJ: 
Special CoDstractioa Bareaa). ('?be preliaiaar• ud final project docaaentatioa 
is recOllmeDded in accorduce wltb tb• reqair ... ats of tbe Standard on United 
S•st .. of Coastractor 0oc ... atatioa as adopted in tbe USSR.>; 

(d) Production of first pilot protot:rpes at local institute workshops. 
(P'11tare prodactioa to be at a special ezperiaental plant beiag designed.) . . 

B. Training a te .. of engiaeer• in design anal11is and tbe 
coastractioa of prototrpes · 

.&rraag ... at1 were aade for tbe furtber traiaiag abroad of seven lloagolian 
1peciali1t1. Ia addition, oa-tbe-1pot training of natioaal personnel was 
coDdacted tbrougb: 

Ca> Coa1ultation1 in tb• field on tbe tecbnical requir ... at1 of pilot 
prototJPe•; 

Cb) .l.lsistaace la becoaing actuainted vitb esisting standard• for 
coastruetor and deslga doc ... ntatioa aad in cboosing standard• appropriate 
to local coDditioas; 

Cc) Coa1ultatioa1 aad ... 1nar1 on tb• preliain•r• and final project 
doc1111e11tatioa for ~0-0.5-2.0 aad Jl.A-0.5 puap1. X!Y-1 aggregates, solar 
deYlce1 for beatlag water aad bou1e1, and 1olar e1 ... at1 aad batterie1; 

Cd> Coa1altatioa1 oa 110dera prototJPe te1tlag procedure• and oa tbe ••• 
of adv&aced la1trU1Mt11tatloD la .. a1arlag triad and 1olar eaer11~ 
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<•> Co•••ltatloaa oa a4Yanced tecluaologlcal proc••••• belag ••ed la tb• 
pronctloa of alallar prototne• abroad; 

(f) Vortabop• oa lateraatloaal la~ol'll&tloa ••rYlc•• offerlag 
pabllcatloas aad catalog••• oa ladastrlal etal,..at aad sclentlf lc researcla 
wrk; 

(g) Consaltatloas on tbe appllcatloa of ca.pater hardware aad software 
in data infol'll&tion processlag; 

(h) Vortahopa on tbe ••• of ca.pater tecbalq••• la desigaiag pilot 
protot:rpes aad procea1iag test re••lts; 

(i) Consaltatlons on pilot prototne• on Yiev at tbe "IaYeatioa aad 
latloaalizatloa-14" ezblbltioa. 

c. Creatig aa iafol'll&tion sr•t• 

It ii plaaned to create a national lafol'll&tioa •J•ta (collection aad 
retri•Yal) to llak all actiritl•• related to tbe dealga. construction aad 
testlag of protot:rpes. partlc•larlJ la tb• field of aev aad reaewable soarces 
of •••ru. witbla tb• Centre of Scintlfic aad Tecbaologlcal Iafol'll&tioa 
(CSTI). The initial stage of the •J•ta has alreadJ been established. other 
••rYlces will lnclade tbe proYlsloa of data on ind••trial catalogaes. pabli
catloas and joaraals; scientific aad. research •rt; aad patents. ft• order la 
which the Yarloaa ••rYic•• are listed shows tbe •e«J•••c• of tb• lnf ol'll&tloa 
s11t .. •s projected develo,..nt. Ia accordance with recG1111eDdatioaa of the 
SCST, which -'• rHponslble for national lafol'll&tioa ••rYic••• the deYelo,..at 
of a •ational Inf oraation SJ•t• for Iaduatrial Catalog••• has ben selected 
as the· nest stage. Through this •J•t•, research institutes aad GoYel"1Uleat 
agencies iaYolved la deYelopiag protot:rpes, in lndastrial plaaning aad in 
developing the economr of lloagolia will be provided with data aad bactgroaad 
iaforaatiOD OD the equi,..at, research aad Scientific lfttrt retaired for 
preparing aad iapl ... ating inaoYatiY• iadastrial progr .... a. 

D. CC!!prehensive progr .... for strengtheniag national capabilities 
in llOdera design aad technological aaaly1i1 

Proposals for strengthening national technological design aad anal11i1 
capabilities include: 

ta) Establishing an esperi .. ntal design office <Constructor Bureau) for 
the elaboration of design and constructor doc1111e~tation; 

(b) .A.pplJing esi1ting 1taadard1 for constructor doc1111entation, for 
es..,le, tho•• of the United Sy1t .. of Constructor Doc1111entation; 

(c) l1tabli1bing a unit for introducing, installing and aastering 
esperi .. ntal prototype•; 

Cd> l1tabli1bing •SJ>eri .. ntal units for tbe local production of te1t 
prototypes of 'IWll-0.5-0.2 and JIA-0.5 puap1; l!Y-1 wlnd-energJ aggregate•; and 
solar deYices for beating water and boa1e1; 

<•> 11tabli1bing a wort1bop on tbe local production of solar el ... at• 
and batterie1, in accordance witb tbe preliainary technical docuaeatation of 
the II'! (.Acadeay of Science). 



• 
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To realize tit••• objectln•. tit• project docwat for tile 1ecoad plaue 
of tit• project ... /lll'JOl. lla1 beea prepared la accordaace vltlt a protocol 
coaceralll& $US 10.000 la a11lltaace froa tile U.lted .. tloa• tJarnP its 1ptea 
for flaaaclng scleace aad teclulolo~ for denlo,...t • 
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llDdera -tlaods aad -....-at lasir-ats were •sed to test tlae pilot 
prototnes of 1111-C10-0.S+2.o aad .JS&-O.s pmps. nr-1 wiad-eaeru aurec•te•. 
solar deYic•• for •••tiq water aad dllelliqs. solar •l-•ts aad solar 
batteries. oa tla• bub of tlae posltin nnlts frcm tlaes• tests. it was 
decided oa local trial pronctloa of 150 .JS&-0.S ,.... <to start la 1915) 
ud 20 1'11-C!0-0.5+2.0,.... (also to •tart la 1915). It was also decided 
to elabora":e teduaical doc-atatioa for tlae local prod•ctl• of wiad-drinn 
water-,_. agngates. solar HYices for water aad air .. atiq. solar cell• 
..... tteries. 

Tb• nnlts frcm testiq tlae JW-CI0-0.5-2.0 pmps slaowd llow lmpro-.-.ts 
coald be ad• to parts ncla as tlae pistoa pmp. tH ,_. f asteaiq tlae botua 
Yaln aad tlae ,_. filter. Slailar t.pro-.-.ts W9ft made oa tile BA-0.5 .-.s. 
A filter fr...,rk laas beea denloped for tlaese ,..... •lu prenats tlae Ntt• 
nl.n --frcm to.claiq tH bottm d11riag u .. 11blJ. llDnonr. filter -terial cu 
• stntclaed aroud tH fr--rk to prenat ti•J. fonip particle• froa get
tlag iato tH .-.. !Ile iutallatloa lutnctioa• will stnH tlaat tlae filter 
fr•H•Drk -st aot to.cla tH botua. Span-part kits for tH,.... will coataia 
a set of 1.1lmple bp tlaat will • nfficint for iastalliag aad npairiag tla
ud ena for claugiq beariags tlDr'll Mt after senral pars of •ard 9Se. 

Pilot prototne• of tlae ~.5+2.0 an proridiag water to a plg
l»reedlq fua at S.tla-Gobi ad a test site at Bajudelger. At tile pnseat 
ti-. tile appllcatloa of tlaese. aad .JSA-0.5 ...,s, is •st f .. sibl• la tlae 
spriag. .-r aad nt-. Wiater •se r-.alns addltloaal testlag aad tlae 
Hnlo~at of ioliltlou to tlae probl• of fneziag •lls. Ill• .... searcb 
Iastltate • .-ag otllers. is tackliag tills probl•. 

Ill• positiY• test nsalts frcm tile first solar aaits for water- aad 
air-beatiag also indicated viler• lmpro-.-.ts coald be ade. Ill• ezperience 
gaiaed is beiag ased to elaborate tecbaical doc-.tatioa for pilot solar 
boases. gnealaoases aad solar batlls. Testiag tile first ne:tioaal pilot proto
tnes of solar el ... ats aad batteries proYided an opportanitJ to iaYestigate 
aad imprOYe aatioaal aaaaf actariag tecbaologJ aad to apgrade tbe efflcieacr of 
solar •l-ats froa 9.5 to 13 per cut bJ 1916 for .aocrrstal sllicoa aad fr• 
3.5 to 7 per ceat for tape silicon. Tb• project reca1111eadatioas regardlag tbe 
local prodactioa of solar el .... ts aad batteries coald be applied ef f ectiY•lJ 
if: (a) tb• ... i,..nt ordered earlier. bat still oatstaadiq. coald be deliY
ered as sooa •• possible; and (b) tecbaical doc-ntatioa •re to be prepared 
detailing tbe local 11&Dafactare of solar el ... nt• vltb aanaal capacitJ of 150 kV 
(la accordance vltb tile tel'llS of tbe feasibllitJ stadJ). 

• 



• 
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Y. FDIDDGS 

A&rlC11ltare. la partlc•lar llnstock. la tlae -•t lmportaat braacll of 
9D11&olla•• acoaaar. It deteraiae• kale scleatlflc reaearc• la t.ll• cCMlaUJ°e 
u wll •• tlae dealga. prod•ctloa ud testlag of tla• first prototJpe• la tile 
co.atZT at.ad at •tlllzlag aev ud reaevabl• aoarces of •••ru. lacl•dlag vlad 
... solar ••ru. .taalpla of water. aolar ud vlad reaources s•..,. t.llat 
llDllColla •u faW09rabl• coadltloas for •slag vlad ud aolar uerg. ft• price 
of water taba fraa a low arat--.te wll bJ •aa• of a ...i.1. vlad-drlna PlllP 
la calc•lated at 0.13-1.17 tqlarlts,.l. takiag u aaa•al a'ftrage viad apeed 
of 3-4 mis. ftis ls l•H t.llaa UJ ot.ller calc11lated altenatin la lloagolla. 
Uslag deep-bore walls aad diesel-drina P111Plag statloas. tile price of oa• 
nbic •tre of water ls abo9t tlaree u ... u •Ip. 

lloblle plaotonltaic •r•t... wit.la capacities la tile raage of 0.2 to 10 v. 
an tile .,st coanal•t aad efficlut .-r npplJ for radio recel'ftrs. tel
rialoa ••ta aad 1 .... - all of •lcll •lp to lllpron tile llriag coaclltloas of 
9D11&01la•s scattered. --..1c stockbreeders. ro illpron llnstock breedlag aad 
tile s~rs• llriag aad lllDrklag COIMlltloas. tile first lloagollaa proto
tnes •re ••tablls•ed wit.Illa tlae fr....,.rt of tla• project. ft••• lacl•ded: 
!'111-C!0-0.5+2.0 aad JSA-0.S pmps; Dr-1 vlad-•ru aaresates; solar derices 
for .. atlag water aad la09ses; aad solar el .... ts aad batteries vltb capacities 
fraa 0.2 to 10 Y. 

'fte 1W-CI0-0.5+2.0 aad JSA-0.5 pm1ps coald be aaed la aprlag. •-r ud 
at-. Wiater ase 111Dald re4J•lre fart.Iler lllpro.-.ts. ft• ,...lag deYlces 
~la •frozen u loag u ... 11 ud water tub do aot freeze; bowaYer. tlaeJ 
vlll break if tb• latter freeze. It ls better. tlaerefore. to start bJ aalag 
!'111-C!0-0.5+2.0 aad i1SA-0.5 pmpa fraa sprlag to a•t- la tile aoatla of tbe 
coaatZT aad to deYelop. atep-bJ-•tep. reliable •1st.. for vlater ••• la tile 
aortla wlaere t..,.ratar•• cu drop u low •• -40 •c aad groaad frost ls deep 
bee•••• tlaere i• little aaow. Proposals ban been deYeloped la tla• llllS 
.. aearcb Iaatitate. la co-operation vltb SoYiet reaeareb iaatitat••· to 
prenat Yital water nppli•• fr• freezing. BDIMYer • .,re reaearr.b is needed 
la tills area aad oa testing vlad-driY•D pa11p1 ••lag 1e111e fora of anti-freeze. 

rest results of tbe firs~ pilot solar aaita f~r beating water ud boa••• 
allow tbat tbe aaia ••b•J•t.. (solar collectors, accgmalator1 and dabbing 
deYic••> baYe a aati1factorr capacitJ for 111Drt. Before practical application, 
laow9nr, tb••• prototJpe• r .. alre additional testing <•• part of testing oa a 
SO .;z solar boa••· tbat is carreatlJ being designed> • .& project docaMat 
entitled •streagtbeaiag tecbaological base of beat-pbJ•i~ laboratorr of 
Institute of PbJ•ic aacL.TecbaologJ of tbe .. a for deYeloJ1119Dt of belio-eaergJ 
tecbaologJ la coatiaeatil cliaatic coaditioa1 of tb• ..a• va1 elaborated to 
iateasifJ tbis re1earcb and bastea its iatrodactioa iato tb• ecODOllJ'. 

!be tecbaologr elaborated la IPT for aaaaf actariag solar •1 ... ata aad 
solar batteries witb 0.5+10 Y capacitJ can be ased ia developiD& tbe local 
prodactioa of •olar pbotoYoltaic •r•t ... (la accordaoce wttb tb• feasibilitJ 
•tadJ and preliaiaarr project doc11119Dtatioa). It retaire1, bow.Yer, tbe sapplJ 
of lloden tecbaolo&ical etaiJ1119Dt aDd traiaiag iD its ase. Tb• project doca
... t "DeYelopmeat of pbotoYoltaic tecbaologf OD tbe b••• of r•••arcbes of tbe 
IP!" va1 prepared as tb• ••cODd pbase of project llDll/731006, "Delloastratioa of 
uw •oarees of eaergJ ia nral MY•l.,...t", to prOYiM tit• additioaal tecb
aical •••i•taac• needed frOll tile vatted •atioa•. 
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ft• laf omatloa •r•t- at tla• csn Hlped to flad tlae dab .c•••&r7 to 
Mb appropriate t.ecalcal decbloa• arias tla• ••tablb .... t ,.... of tile 
pl lot prototne•. n. •l• featare of tlals •r•t- ls tlaat copl•• of orlglaal 
ladastrlal catalog•••· articles or reports. based oa aaalpb of •llort. blbllo
gra,.lcal de1crlptioa• CClllPiled vltll tla• laelp of CClllP'll•r•. cu be npplied. as 
aa additloaal ••nice. to llDagollaa coas-r1. &Yea •°"• copies of iad•strlal 
cablogae origlaals ezilt oa alcroflclle at csn. 

ft• ezi1tiag tecluaologlcal base at tile Li-.estock Researcla Iastitate caa be 
•sed for the trial prod•ctioa of 150 .1SA-0.5 ,...,. Litavl••· tile ezlstiag 
94J•l.-at aad per1ouel at tile 9IE wrblaop caa be ••e4 for tile trial prodac
tloa of 20 'llll-CI0-0.5+2.0 ,..... llDqoliaa-made •t .. 1 taab vltll nl- of 
3 wr1 aad a laeatiag sto-.e are .. 1tabl• for botla tne• of ,...... Iadastrial 
prodactioa of .lSA-0.S prototnes coald be started la co-operatloa vltla tile 
l'iuiala de-..10,..at CClllPUJ aad vltll SOYiet nppllers of st. .. 1 tools aad 
.. cilia••· Iadastrial prodactloa of 'llll-CI0-0.5+2.0 ...,s alaoald preferablJ be 
••tUlislaed la co-operatioa vltla tile SOYlet Dai• as tla• tecluaological bue. 
ReleYaat deslps are ca~UJ belag de-.eloped bJ tlae llonslblr•k dlYlsloa of 
tlae All-Ualoa Sbte Desiga aad Rasearcla Ia•tltate of tile USSR. 

FlaallJ. tile ••tUlls...._t of tile flr•t pilot prototrpes Ila• polated to 
tile aecessitJ to streagtlaea aatloaal capabllltl•• la 8Ddera 4•alp aad teclaao
loglcal ualpia la order to realize tile CC111Pl•te crcle: reaearcla > deslp > 
pilot prototne• > testlag > local trial prod1actloa > local ladastrial 
prodactioa. 
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