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BLOCK-MOllJLlR COMPLEX: 
LAYO'ft, SYS~lllS AID COl'lROL 

Yu.Lipov, RPO VISlOIOll 

B.Sia~ev, l'PO VISKHOM 

Depmdtng on the conditions in which the complex is 
11&etl Jt• caapcmenta aD4 equiiaent la7mt ma,. be different 
allll .ldapted. to the local terrain, ad~acent energ •ourcea 
an4 other faoilitiea. Blook-lloclular C•plu (me) given here 
1• deaf gned for tb.e apeoifio ccm4i'tiOll8 of tJae •oac01r region. 

ftg. 1 ahon a principle •chme of the me lqout which 
c•pri.aeas ao4ule (it• 1) tor fnit aD4 nptablea growing; 

llOClule tor leaf Tegetabl•• or gna torage f:rcm cereals 
(it• 2); container (it•• :n eqaipped for aee411ngs growing 

tar moclule (it• 1 h container (it• 4) for crop collection 
frm tJae aoclule (it• 1); two container• (itn 5) with elec­
tric equf.iaent, control an4 measuring inatrumenta and auto­
•tic clnioe•s container ('it• 6) with laborat017 eqai.paent; 
'M.Mk (it• T) or tlae air coal1tt0Dlllg .,.ne. of the vepta­
tla ••ti•; coatainn' (it• 8) with tJae -~ poee:r 
__.ce1 bleok (I.tea 9) tor the coatrol 1'eut - opel'll'tor 
•8"1 ocmtaiaer (lt• 10) with tbe mituy efllli,._t1 et-
-• ••• (it• 11). 

'!bll coatalaen (lt.. J-6, 8 mil 10) an ~ 20--
r.n ..-.u.n. 'Ille •Id• - oeataimn "1th teebnologi.­
•l etm.,...t an aoantel on a •0114 f oa4ation. '!be •-­
~i.llS qraoe of tbe llOClule• all4 contalnen 1• lillitecl b7 'the 
upper edge of the f oandatl..:m •o1e • 

. 
1. Deaoft.pt:l.011 of the ll041ale• 11111 oontdnen 4••iln 

nnoture• ntla tn1mo1op.oa1 •¢,..."· 
1.1. We tn fftit u4 npta'le ll'Oftnl• 

• ftn llOlal• lla9 tlle follorial 41-AOD91 w14tll 8.50 a, 
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length 17.00 a,height 12.85 •· A. carrier ateel stl'\lcture is 
caaapoaecl of the non-split rectanpl.ar fraaea spaced at 4.00 m. 

fte steel atNcture ia designed to withstand the loads 
of the aechanical part of the c1rcular conve7or SJ'&t• as 
well as the atmospheric loads (wind, snow etc.). 

nae faca4e atrtacture 1• fomecl 'b7 wall profiles in­

stalled in periaet~r ~t internls, approz1.Mteq, 4.00 •· 
nae floor ia Mde up of steel ~. '!ha trapesoidal 

roof J1&D9ls are la14 down direct~ on the truaea of rectan­
galar fraaea. 

fte •tal atmcture is protected ap.f net corrosion 'b7 
the f ollcnd.Dg 11981l81 

- el1•1•tion of rut 'b7 sand blasting up to the A 2 
1/2 degree; 

- double ground coating with a •ter1a1 on artificial 
resina basis, each dl7 l&Ter of coating ia about 50 llicron 
thick; 

- 8ingle dl7 lqer of fiDiah coating wi~h artificial 
reaina •terial is about 50 micron thick. 

Roof atncture of the fruit 

an4 vegetable aoclule 

!hi.a aoclule ia prori.ded with pent roof with a gradient 
of 1~. !he roofing conaiata of 40llble trapezoidal panels 
with heat innlation. 

!be roof carr1.er structure with a span of about 4.0 m 
consist• of steel galftld.H4 trapesoiclal panels. !'11e inner 
814• of the panels 1• cOYe1'84 with a la7er ot 8JD'thetic ma­
tenal ab~t 25J' thick aD4 the 011t•r •14• i.o protected witb 
Yanish. 

the :lual.ation fibergl.&•• panel& an of 120 • thick. 
the ou.ter roofing couiatiDC of •teel plftld.sed trape­

soiclal panel• 1• moated on tlae 1Dtew4:l&te, Z-mpe4 plant• 
Q&ce4 at 2.50 •· !he oatn mrtaoe of the panel• 1• cevere4 
with qDthetio •terial of 25 • thick. '!he rooftng ha• two 
1onp"14iml rid&••· All ~ointa of the trapezoidal panel• 
aft sealed with paotine tape • 



In order to ensure a good heat imnllation the interme­
diate, Z-shapecl planks are provi4ecl with heat insulating 
packings on both si4es. 

Coefficient ot heat transmission of the root is: 

K • 0.35 •<•2·1:>. 
Under the roof structure a horison"81. metallic, groin-

't7'9 ceil.1ng ia aounted with perforated area up to 121 ancl 

holes aise of 3 -· fti• cte~liDg encloses the upper seoition 
of the roaa amt foraa an integral part of the air conditi-

Oldng BPt•· 
fte aartace of the utallic groin ceiling ia cOTerecl 

with eaailJ waaba'ble apthetic -terial. 

Paca4e atracture of the fruit 
and Tegetablea llodule 

'!he front wall.a are macte up of aau4wioh-t7P9 elements 
conaiatillg of steel panels, 0.55 • thick, gal'YUlise4 on 
both s1cles, plastic ooate4 of 25 - am a f oea poliuretbane 
packing of 10 • thi~t. 

!he •11 el•ents are attached verticall;r OD to the 
wall posts apace4 at 4.00 •· ft• structural width o~ the .. 
wall elements la, appro%1matel;r, 915 •· 

Coefficient of heat tranamisaiOD bJ' the facade atrtlc­
tme 181 

1loor strtlcture 

Depen41ng on the cl.1-.tic con4itiou, a so-called 4oub­
letloor •traoture 1• used in the module. 

At a height of abOllt 0.50 • abOTe the bfdraulic in.Ula• 
tion ccwer a nnctun of ateel beam8 i• aomite4 OD which 
the tnpeso14al ateel sheet• are mounted. fteae sheet• are 
onne4 with a la7er of concrete. !he tnpezo14al caaing 
steel .U•t• are 1nclu4e4 iD the ateel atnotve r.1ppl7. '!be 
upper nrtace of the concrete_i• thoroagbl.1 fin18he4 b7 
nbbillg, •oothed an4 p:nparecl •• a olean floor tor tecbnolo­
gical p&arpo•••· !be hollow apace between the floor steel 
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structure and foundation ma7 be filled with foam concrete 
or used for mounting purposes. 

1.2. Module for leaf Tegetables or forage cereals crops. 
'Ille aoclule haa the following dimensions: width 19.50 a, 

length )0.00 •• height 3,50 •· 
!he aoclule is a structure of steel .fralles with a set 

of pillars. '!he pillars arranged inaide the aodule IRlppori 

the c0J1Te7or with the drirl.ng and tension •chani•• -
well as the loacla of the_roof str11cture. 

!he steel atrachre i• dea1gnecl to withatand the loads 
of the technological equi.iment and the atmospheric loacla: 
wln4a, snow etc. 

!he •11 profile• are iDatalled between the aocle an4 
roof OTerbang. fte trapesoiclal roofing sheets are laid down 
dlrectl.7 on the steel t1"118aea. 

!he anticorroaion protection ia the .... ae for the 
fruit and Tegetablea module. 

Roof structure 

'fhe roof. ia riclge-tnMt with a gradient of 10,C. '!he roo­
fing ia macle ~P of trapesoictal panels with thermi= iDnlator 
between them. 

'!he roof carrier atl'llctare with ).00 • wicle apms is 
composed of steel galT&llized trapezoidal panel•• !he inner 
8\1rface of the panel• is cnered with SJDthetic •terial of 
25 J' thick and the external 8U'face i• protected with var­
nish. 

for the thermal 1n8ulation the fiberglass plates of 
120 .. thick an uaed. 

!he a11ter roofing ca•ing i• mounted cm the intermediate, 
Z-•baped pro!ile• apaced at 2.50 • an4 OOD9iata of steel gal­
Y&DiHd trapeso14al panel•• ftt ~nernal Rrfaoe• of the pa­
nel• an ooYend with a la7er of 8JDthetio •terial ot 25J' 
thick. tbe roof ha• two longitu4ill&l r141••• 

J.11 the ~oint• of the tnpezoi4&1 p&nel• are •••led 
.-' 

with paokiJI& tape. '!o ellftft tile thenal luulation the 1.n-
tnmed:late, Z-•baped plank• are al8o prOYided with heat in-
mlatiq i-old.ng•. 
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Coefficient of heat tran91isaion of the roof structure 
is: 

K • 0.35 •<•2·K). 

Under the roo# struchre a horizontal, metallic, groin 
ceiling is mounted.with perforated area of 1~ alJd hole si­

ses of ) ID. fid.s ceiling •llcloses the upper section of the 
room amt foraa an integral part of the air conditioning 
117stem. 

fte SU"face of the metallic groin ceilillg is covered 
wi.th waabab1e SJDthetic material. 

l'acade stncture 

!he front walls are .-cle up of sandwich eleaenta con­
sisting of steel panels, galftDisad on both Id.des, 0,55 ... 
thick, with plastic coating of 25)' thick aD4 foam pol.JUre­
tbane packing of 70 .. thick. fileae el .. nta are attached 
Teriicall7 on to the pons apace4, appro:dmatel7, at 3.50 m. 
ftle structural width of the wall eleaents i• 915 ... 

Beat tran•ission coefficient of the facade atructure 
is: 

Ploor stncture 

~he pro3ected foundation depth is, approximatel7, 
1.20 ••A la7er of frost rellistant •terial of 0.50 m thick 
is la14 dOWD an4 fixed on the preTioual7 mounted ~drauli~ 
iDIRllation which, in ita turn, ia cOTered with a la7er of 
concrete 0.20 a thick. 

!he 8m.'face of the concrete 1a7er ia thoroughl.7 rubbed, 
•oothed aa4 finished a• floor for teclmological room. 

the 011ter •14•• of the toun4at10118 are prOTicled with 
heat imulator• of 10 om tbick. 

1.3. Air conditioning .,..t .. tor the ••1etation 1ecti­
ona of the modules. 

the block of the air conditioning "7•t•• (item 7, fig 1) 

for Yegetation •ection. i• located between the moclul••· 

• 

• 
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It is designed in such a ft7 that all the adjacent con­
tainers for the electrotecbnical equipaent, control and me­
asuring instruments, laboratories etc_. are housed under 
roof and look like an architectural ensemble of modern de­
sign. 

'file dillenaiona of ~he air conditioning block together 
with the containers (i:t• 5, 6, 8, 10 and 11) are the follo­
wing: width 15.00 •• length e.50 •• height 6.00 •• 

'!he metallic structure is f oraed b7 steel frames spaced 
at ).00 •· ~ tree apace between the containers and the 
roof ia used for conditioning pipings aoanting. '!he t:nissea 
are sapportecl b7 the containers. '!he anticorrosion protec­
tion is sillilar to that of the modules st:ntctures. 

Root structure 

the ridge 'tJ'pe·roof bas a gradiant of 1°'· '!he rooting 
is made up of trapezoidal panels with heat insulation between 
them. 

'!he carrier roof structure with spans about ).00 m is 
composed of steel g&lftnized panels. The inner surface of 
the panels is covered with a la7er of BJDthetic aaterial 
about 251' thick and the external surface is protected with 
TarDiah. 

!he fiberglass plates of 12 cm thick are used for heat 
inaulation. 

!he outer caaing of the roof is mounted on the inte:rae­
diate Z-ahapecl plauka spaced at 2.50 • and consits of steel 

. galvanized trapesoiclal panels. The exte -nal surfaces of the 
panels are covered with a la1er of qnthetic aaterial of 
25, thick. !he roof has two longitwlinal ridges. 

ill the joint• ot the trapezoidal panels are sealed with 
pacld.na tape. 

!he intenediate, z-sbaped planks are sealed on both 
•i4e• with heat inaulatillg pacldnga. 

Beat tran811iaa1on coefficient ot the roof structure ias 

K· 0.35 •<•2·tt> • 
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Pacade structure of t~e block 

~he front wc.11 elements of sandwich t71Mt consist of 
steel panels, 0.55 aa thi.ck, galvanized on both sides, with 
plastic coating of 25jl thick and f oaa poJ.7urethane packings 
of 70 - thick. ne wall elements are attached Terticall7 
on the posts spaced at ).50 a; their structural width is 
915 ... 

Heat transmission coefficient of the facade structure 
is: 

I( • 0.)0 wCm2·K). 

~· structure of the block is the aame as of the vege­
tation modules. 

1.4. lfecJmological containers. 
'!he electro'teclmical equipaent, control and measuring 

i.nstruaents, laboratort etc. are previauat,. mounted inaide 
the containers and then delivered to the assembl7 site rea­
q tor mounting. 

!be standard 20 feet containers have the following di-
mensions: 6055/2435/2590 aa. 

!bis complex comprises the following containers: 
1 container - for crop collection; 
1 container - for seedlings growing; 
2 containers - for electrotechnical equipnent and cont-

rol and measuring inatrwaenta; 
1 container - for the emergeDC7 power aoarce 
1 container - for laborato17; 
1 container - for sanit~ equipaent. 

Containers structure 

!he aupporting frame i• a self-carrier frame of rolled 
amt hollow profile• welded with the aid of •biel4e4 gaa 
welding, with cro•• reinforcement ••bera. ~ steel conta­
iner angles and taaten1ng part• corr••PODCl to the ISO Stan-

4a1'4•· 
JloOl i• macle of PVC eheet• of 27 m thick •tuck with 

a watei-proof glue to a three la7er plate. After the •heet• 
I 



a steamproof l.a7er of PVC fila follows (0.) mm thick). Un­
der the latter a sandwich element, ga1vanizecl on both sides 
is laid, with foam pol.JUr8tbane insulator of 70 DD thick. 
The lower surface is protected with rubber coating. 

Heat transmission coefficient is: 

K. 0.29 •<•2·1t;. 
Walls are ma4e of the sandwich elements with two-sided 

galvanization and foam pol.JQrethane packing of 10 1m thick, 
profiled outside and plain inside. '!he -1.ls are attached 
to the supporting fraae with the aid of self-tapping screws. 

Roof of the containers is 1118de of steel sheet 0.75 mm -thick mOUDted on the pressed •wcluat panel.a, of 22 mm 8Dd 

aeal.ed 'b7 mean• of a wate~oof material.. A cotton - !22! 
la7er of 100 1m thick is used tor insulation. 

!he iDDer aide of the roof is llB4e of sawdust panels 
of 12 mm plastic covered on both aides tor eaa,. washing. 
Steamproof insulation is of 0.) - thick PVC film. 

Heat transmission coefficient is: 

K· 0.35 w<•2·tt>. 
The anticorrosion protection of the metallic structures 

is similar to that of the Tegetation modules. 
All containers are provided with a set of electrotech­

nical equipnent comprieings 4 luminiscent lamps, 1 switch, 
1 socket for 200 v, 1 automatic overload switch. 

2. Pruit and Tegetables module arrang•ent and equipment. 
2.1. Principal meclum11A8. 
A conve7or tor the trauporiation of the tra7a with 

plant• within the vegetation section ia .. cared. to the prin­
cipal ateel frame structure, u mationecl :lD pan. 1.2. 

The co11Te7or (ti&• 2) o•:Pl'i•• two ois'cuit ohaiu with 
guiding pina on which apecial ...,_.:1.ou an t•ateae4 an4 
which, iD the:l.1' turn, aene to attach t1le t~• with pl&Dta. 
!be OTerall leqth of each chain i• a1»olrt 1T6 • an4 the in­
tenal• between the guiding p:f.n•, •DI oODMqUDtlT, between 
the tra7• i• 1120 •· 



IO 

• 

Pig. 2. Gennal view of the conve7or for the vegetable• growing module 
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The conYe7or chains are supported b7 two shafts - dri­
Ying and guiding mounted in the lower part. I:l the upper 
part of the Tegetation section the chains are sucured on 
the steel frame beams. In the lower part of the vegetation 
section the chains.are also fastened to the ~ea hinged 
wheels ti%ecl on special tension axles. 

A neces8817 tension of the chains is controlled b7 me­
aBUring t?le alack of the tension axles. 

':fhe driYing unit ot the conTe7or comprises a chain 
• tran•iaaion ( £ • 3) from a special motor/ gear box to the 

driving shaft ot the con'te7or. 
The motor/gear box wdt is prori.ded with a regulator 

of acceleration, rotation tre~uenc7 and braking (its power 
conBWlption is 2.2 kw, rot.,tion trequenq in working regime 
is 0.6 min-1, and acr"'·leration time is about 15 s). 

There are 156 tra7s suspended to the conve7or chains 
and one special suspension is provided for transportation 
of an operator within the vegetation section for technical 
m.intenance and repairs. 

The vegetation tra7 is a channel lll&DUfacturecl of foam 
pol7st~ene (fig. 3) with holes for plants. A special tank 
attached on one side of the tra7 is designed to catch the 
nutrient solution and direct it along the channel and ano­
ther tank, fixed on the other side of the tra7 senea to 
collect the used nutrient solution and to pour it down into 
the collecting bath of the central SJ•tem for the prepara­
tion of the nutrient solution. 

The design of the vegetation tra7 allows to create ne­
ce&a&rJ' optimal conditions tor the vital functiuns of the 
plants root SJ•tem • 

2.2. Lughting qatem tor the plants. 
The lighting SJ•tem i• de•igne4 in auch a •7 tbat it 

accomplishes two functions aimultaneou•l11 it en.area the 
l:lghting of the plants and heating of tbe vegetation secti­
on. Por thi• purpose the light •ources, high pre•aure natri­
ua lallp• -ctn• SOB-'! or so•-R of "Phillipa" make oi- Dlfa'! and 
DRI of s~viet manufacturing) tor 400 w each are placed in 
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Pie. J. Vegetation trey of thn vn~eteble3 
r;rov:inr.; modul~ 
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special light-tranaparen.t Tentilatecl tubes. '!he whole ligh­

ting qat• coapriaea 90 tubea. 41atribatecl in 15 planes in 

each conve7or branch. Bach tube conta1na 1 light sources. 
In the upper end of -.ch tube there :la a ffrtng ring for 
fastening :lt to the aoclale roof. BehHD tile llgllt sources 
of each tube a flai.ble _plastic q-111111ri-.l 1N•'ns la in­
serted capable to keep it• tor11 at the temperatures of up 
to 100 •c an4 which ~ be ra:l.884 to g1:n an acceaa to the 
laaps tor their -.'!.ntenance or replac•ent. 

'!he starting allll replat11tg·an:1.cea ot tile laapa are 
•oant.a. in one o:r the mJ teeJmologlaal contalnera 8Dll are 
connected. with thea ~ •••n• of cablea. 

fte t•pe:rature of the ederml blalba of ~the 1-pa 
rises up to 250 °c amt tor their cooling an air atreea or 
constant temperature la clel1Tere4 to the light··tnmaparent 
tubea frm the air cluota •oantecl in the lower pan of the 
Tegetation section. '!Ima. the cooling air mnea up the tu­
bes and. in their upper end.a the heatecl air paaaea to other 
air ctucta and to the o~on colleotora. Both end.a of each 
tube are prori.clecl with a flap gate which m7 be cloaecl if 
it is necea~ to repair a tube or replace a lamp. 

Bach of the 15 planes of the tubes 1a proy14ecl with one 
automatic valve c0ta011 far these tubes wb:lch •7 work, tor 
example, with the Ritch-off of the laapa to elimimte the 
danger of cooling the Tegetation section. 

'fhe cooling air for the laapa of light-transparent tu­
bes ia preparect in a special mlling cballber in which the 
ambient air :I.a 111.xecl with the heatecl air ccning from the 
light-transparent tube• to 8UCh a clopee tbat at the inlet 
1D the lower eD4 of the tube it• t•penture :I.a +25 °c. Pre­
Tioual7, th:l.a air pa•••• tbroagh a room in which the throttle 
valTea, atuting an4 regulating ctencea of the lupa are lo­
cated an4 take• an7 a part of heat produced b7 th••• tbrott-. 

1••· 
lbil• the air i• llOT1ng up the ltpt-tranaparent tube• 

it i• heated up to +60 •os pan ot thi• air :I.a uaecl to heat 
the ambient au mppliecl to the tube• an4 other pan 1• used 
to heat the ••1•tation aeotion of the ••"OD4 mo4ule. If there 
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la no neea ror •oh uae. eapecdalJ.7 tn warm -•ona. the 
heatecl air paa•a to Uae heat accuwl•tor an4 from there 
rebrna to the "1lae• Tentilation clrcu1t. The h•t from the 
Ma • nJeter -r • •-•• for different technological ....,.. .. 

2.3 ..... ,._ gredmg blOOk. 

a. -··- tw tile aohle COll'ft1'ar ue grown 1n the 
~ ) or a. me (ttg. 1). ne tecbnol.agtoal ._,_ 
_. r~ ...._ •.aJ.iea c-.r1aea a theraoatat <rta. 4) 
ia ...,.. * ....Wata •'- 111~ .... aeet• an kept for 

. • e11t1 .. U. .-u. a..••~•'• e..rce. at.le (t1g. 5) 
1tlth ............... Gil '9llhll the •'ba'h9h ...... with 
IMllla.ee-. ...... , Ugllt Mllreea (flg .. 6), tank for the 
.-lat aoi.a.• (hg. T). 

2.4. 9'dt111111lt ror the 1111tr1ent solution p.repa11lt1on. 
the efl1d.tm-' for tlle matrient aolution preparation 

uaecl in both aoclules, ia arranged in one container and the 
description of both 97at•'I i• giYen below. 

In fig. 8 a sch- of preparation of the.nutrient solu­
tion i• ahown: its left band )l&rt represent• the 117at• of 
the nutrient solution deatinecl for the green vegetable• and 

the right ban4 part repreaenta the qat• for the fruits 
Ul4 vegetable• aoclule and in the centre a -ter auppl7 unit 
ca.on for both q•t- i• shown. 

2. 4.1. SJ'a't• for the preparatio.a .. of the nutrient ao­
lution for the trait and Yegetablea module. 

'!Id.a qn• conpri•e•: a plastic tank of 1000 lit capa­
oitJ' for the working aolution1 6 '.(!laatio tank• of 100 lit 
for aother aolut10119 (.l, B, c, D, B) an4 acids; automatic 
agitator• for all tbe tanb, except for the •Acid•"; •gne­
tic puaP-Utn-• for the taat. with mother aolutiona an4 
ac141 two circulation pump•, one of which 1• for the fre•h 
•ter .uppl7 to the working aolution ti.Dk and the other i• 
for pumpi11g the working aolution into the Tegetation t:ra1•; 
ln•l nplator of the working •olution in the tank; electro­
Mpetic valTe ill the fnn •ter wpplJ' line; Pill•• meter 
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Fig. 7. Tank !or the nutrient solution in the 
aeedling section of the vegetables mod;.1le 
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of fresh water mpplJ'; 4 filters in the return lines of the 
working solution fraa the vegetation tra7a; pH-meter with 
flowmeter attachment and autaaatic qstea of electrodes 
clemdng, single-rod •tering circuit of pa, pH-°tl"&llsducer 
with LBD cl1gital d111Pla7 and aeasuring scale 0-14 pH, aoni­
_ tor of the magnetic pmap-aeter •Acid~ with a series inter-
face to tnm•it data to the central control board; conduc­
tiTit7 meter and. regul.a~or (cl') provided with fl01111eter ~c­
ceaaoriea for the nutrient solution, a c~ll for conductivity 
.. suring, •ter-tranaducer for cODductiTit7 with LBD digi­
tal diap1a;r with .-aur1Dg range 0-10 .... monitor of the 
llBglletic pump-meter• •&• and "B" with a aeries interface for 
transmitting data to the central control board. 

2.4.2. S711t• for the preparation of the nutrient solu­
tion foT the leaf Tegetablea module. . 

!l!'.ais qat•, like :the 4escribed above, bas similar 
units and equipaent, eacept for the tanks "C•, "D", "B" 
which are not necea•r.r in this qstem. 

2.4.). Water auppl7 unit. 
'!his unit compriaeas a plastic tank of 1000 lit capaci­

t7, level regulator of water in the tank; electromagnetic 
valve ill the fresh ater mppl7 pipe from the ater mains on 
the aite •here the BMC is supposed to be mounted; filter and 
heating element () k'f). 

2.4.4. S7atem for the nutrient solution OXJ'genation. 
Yig. 9 shows the qriem tor the nutrient ao.Lution o7q­

genation before it i• pwaped_~o the vegetation tra7 for cre­
ation of •~ tavOU1'&ble oOll41t1ona for better root 8J'•tem 
4nelopDeDt. 

!he qet• oomprieeas a receiving tank1 paaping unit 
with two JIWDP• for creatlDg a neoea8&17 preemre1 flowmeter 
with remote tranacluc81'1 nitrogen filled preamre receiver of 
membrane tne1 tau with the device• for cooling or heating 
of the nutrient eolution by the heat derived from the accu­
mulator of the lallp• cooling 8J'•tem1 reactor of compre••ed 
airJ reactor of hJclrogen ox1de1 ••t of di•tri'blltion p:lpeli-
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nee for nutrient solution supp17 to the vegetation tr&.7& 
wi.th all necessar;r accessories; refrigerator of compressor­
condenser t71>9. 

2.5. co2 supply STsteta tor the vegetation section. 
fte equipaent toraiDg the co2 llJIR• is arranged in the 

.. e container where the equipaent tor the nutrient soluti­
on preparation is aountecl. 

ne c7linderawi.th co2 which feed the qstea are atora­
ged in a separate box. fte aet ot equ1paent cmpriaes a high 
pressure collector, pressure gauges, aatet7 deYicea, high 

preasare Yalve tor double nitcbing of the gas flow, mno­
aetric awitch tor remote sri.tch-cwer tr• one co2 qlinder 
to another. pressure reducer, working pressure regulator, 
flowmeter, ana17ser co2 with necesaar.r set of connectors, 
co2 \ransclucera with airpipes. 

). Arrangement and equipaent of the leaf vegetables 
module. 

).1. Principal mecluudma. 
!he equipaents comprise the mechaniama and devices used 

for leaf vegetabies as well as for growing of cereals green 
crops. 

!he coaaon mecbani•s tor both 117ste11s are aa follows: 
8 technological belt c0J1T91ors with a set of necesa&rJ ac­
cessories; seed moistening and soring deri.cea, certain 1m1'­

lements for crop collection, cleaning of the growing mirfa­
ce, device for the mitrient solution aappl7 to the root rqs­
tem of the plants and irrigation of the vegetational ••• 
of plant•• 

Bach technological belt oOD'Yqor i• )-storeJ'eCi an4 each 
.torq baa UDit for water apraJing and nutrient solution 
Rppl7, assembled in a. camon qatem travelling along the 
cultiYation ndace. Bach ator•J' 1• prcwi4ecl with a 4eTice 
f cir win41ng up the elastic tapes in roll• on which the plant• 
ue grown, if it 1• neo••e&17 to mew• the pl.ante along the 
cODTqor and to collect the crop. On the All• travelling 
fNIH where tu water an4 nutrient solution •PPlJ unit 1• 
llOUDte4, thee are alao epecial 4evic•• for active ventila-
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tion of root SJ'&tema an4 improv ... nt of con41tiona for their 
development. 

The de'Yi.ce for 8•ed moistening cam'P!"ises a set of spe­
cial c7lindera with tapered bottom, travelling aecbani• 
for filling the c7lindera wi'Ul seeds and a aechani• for un-

loe4tng of the ~eel -· ham th• qli1a4en. 
The deri.ce rw pi.ati119 of tbe gftlllmited aeed.a • the 

cultiw.tion aurtaee of uae llelt ...... ,_. ccmp.risea. 4 aria 
of 'tr&Telling twu I•..--... -Ila, lomling ••hanimils 
and other acceallOr'!.98. 

3.2. Lighting q.tR• for t:ae plants. 
!here are two liglltinlJ .,..t_s one is uaecl for growing 

of leaf vegetables and the other - for green forage. 
~he lighting SJ'&tea used for leaf vegetables consists 

of the atationar;r sources of light :lnatallecl between the 
belt convqors. !he lamps for this BJ'St• are of the same 
tne as tor the vegetable module. 

file lighting qatem used for the green forage compri­
ses the luminiacent lamps fixed on the travelling frames of 
the irrigation and nutrient solution suppl7 unit. 

3.3. Water treatment qstem for the green forage irri­
gation ancl seed moistening. 

Pig. 10 shows a sch•• ct functioning of the water tre­
atment 91st• for irrigation and seed moistening which comp­
rises: a set of equipnenta consisting of a water softening 
device, tank for common salt, pump-meter, reverse and mixing 
accessories, conSWDption regulators, filters a:ul pumps 'o 
increase pressure with atop an4 switch valves, tank for soft 
water with ~ees88rJ' lQ'draulic fittings, accumulator for wa­
ter heating, 4 special tank• for grain moistening, device 
for grain ittigation, eleotrOllllgDetic Talves and unloaders 
ot the ge1'1111nate4 •••4•, 4 metering mecham•• tor ,Mdiq of 
nece•&al'J' component• into the water for irrigation, set cf 
pipe• with fittings, adaptors, regulator•, srra7ing nozzles, 
valves etc. 
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4. Air conditioning 97stem for vegetation sections. 
A scheme of th& combined system for the microclimate 

parameters regulation of the BllC vegetation sections is gi­
ven in fig. 11. It includes separate circuits for regulati­
on of adcrocl.ilate parameters in eveey module, which allow 
to use the excess of heat of one aodule in the other and 
s;rst• of heat accuaulation for subsequent utilization. 

As it is aentionecl in para. 2.2, the ~incipal source 
ot heating of the vegetation Pectiona is the lighting 97a­
tea for plants since •ore than m of the enera COIUIUlled 

b7 the light sources is further spent on heat radiation. 
~e adftlltage of the given conditioning SJ'Bt• 1n com­

bination with the lighting SJ'lrt• of plants consists in its 
high degree of energ •Ying, as a result of utilization of 
all heat excess and of the ambient air for temperature regu­
lation a feature which is very important for the zones with 
long cold seasons. 

In the conditionig a7st6~ a highl7 reliable equipment 
is used, including compressor-condenser units, highly effi­
cient heat exchangers and accumulators, air ducts of light 
meterial and simple design filters, condensate collectors 
for further utilization of the condensate in the SJ'&tem of 
nutrient solution preparation, ventilators, desinfecting and 
other devices which allow to ensare an accurate regulation 
of the temperature and hwaidit7 parameter~ in the zones of 
growing. 

!he regulation complex of the air temperature and humi­
dit7 in the module• which include the neces8817 measuring 
transducers, a43uetment of the control boxes for ventila­
tors, pumps, valves, remote control meters for each of the 
four zones of temperature meanring, air hum1dit7 in the mo­
dules, air temperature npplied to them and to the lamps en­
sures the control in three meaft1'1Dg points of the tempera­
ture at the outlet (when cooling the lamps), in three mea- . 
.urinl point• for heat acC'WllUlator•, 1n two meaeuring points 
of the air for the moclulea an4 in one mea8Urinc point of the 
ambient air t•pentve. '!he regulation complex 1• prOT14e4 
with a propamae4 memo17 computer for tran•fomation of the 
coming technological oomman4•• 
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5. Electrical equipaent of the lllC. 
5.1. Power suppJ.7. 
!he power tor tbe whole c•plex ia mppliecl from the 

central diatri'IRltion board, of )80 V, 50 Bs with neutral 
sero; maximum power corunmption ia )60 kW. 

!he central distribution board is proridecl with an eaer­
genq awitcb-off in caae of overloads, ill8lll.ation failure or , 
disconnection of the feeding tension. Besides, at cuatmer a 
option, a derice of remote prc>gra1med nitcb of the aodule 
-.,. be aoanted on the central diatri'blltion board. On the 
board. the electric aetera tor the Tegetablea and green crops 
modules are aaan:ted as well as lighting circui. ta with •fe­
t7 tuaea, aocketa and 4iatr11Rltion panels tor all technolo­
gical lines. ~here is a separate diatribation box for each 
technological line with protection, comnatation and control 
devices anc1 a monitor with software to ensure an automatic 
technological regime. 

5.2. Automatic control q•t•. 
!he· automatic control 117atea ensures the operation 

of three groups of devices mounted in the Te~etables module, 
green crop module and artificial cliate plants (fig. 12). 

All the paraaeters are controlled b7 means of the functional 
regulators consisting of a t1'8D8clucer of the controlled pa­
rameter, transclucer-aaplifier, proper regulator and an in­
terface to connect an executiTe •ecbanim. ~ough a bus 
qstem the regulators are connected with the central compu­
ter an4 at a certain time intervals transmit to the latter 
the corresponding measured c!ata. !his comP11ter is provided 
with a ke7board, monitor and printer. ~here is also a te­
lephone modem, to tran•it the aeanrect c!ata to the central 
control board. the board i• alao equipped with a computer 
with kqboard, monitor and printer. 

Beaides the functional regulator the 91stem compriseas 
- protection an4 coammtation equ119eJ1t; 
- acoustical and optical indication q•tem of the cur-

rent proce••••; 
- flexible programmed device• for control ot technolo­

gical proce••e•; 
- •oft•re; 
• tran8ducer• of the executive mechanism• con4it1ona. 
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Soae regulators and receiYers of the aeasured. data ac­
complish the following functions: 

- exercise control on the basis of the data determined 
directq br the regulator itself, or giYen br the central 
coaplter; 

- collect and register the aeasurecl data; 
- tranmit the aeaaurecl data through the ms srstu to 

the central ca.pater. 
B7 •••n• of the ca.pater progr8ll8 certain regalators 

&n4 data re~ivers are called, the data are collected into 
~he random access -orr block (RAii). 'fhe replating para­
•tera ll&J' be ollanged with th'! aid of the inpat Jterboard or 
optillf.•tion cbaracteriatica registered in the •-01'7· 

Dile to a spectal sof hare three tren4a -.,. be plotted 
for the t•perature, hulllldit,., pH, phoaphoms, potassium, 
n:itrogen, cc2 content, .lighting intenait,. etc. With the aid 
of other programa deYiation reports are made up as well as 
eYentual !nriractiona are giYen tor the maintenance person­
nel. !he trends and deriation reports •J' be inpat into the 
monitor or registered b7 the printer. 

'lhe measured data to be tran•itted to the centr&l cont­
rol board are deposited in IUJI. '!hese data .. ,. be later 
tran•itted b7 the aoclea to the central board modem. !he da­
'ta t:ranamitted through the telephone channels •J' be pro­
cessed with the aid of a corresponding program. 

In fig. 1) an example is giYen ,,f the graphic report 
ot principal parameters tor one week !or the analrais of the 
current processes and correction of the tecbnolo81'• 

A graphic report .,,.,. be also receiYe~ for the &JJ&lraia 
of 24 hours deviation of the controlled parameters in &DJ' 
daJ' (fig. 14). !be coaaunication facilities for tr&D81Diaa1on 
of clata to the central computer allow to aimplifr the ser­
vice and connltation qstn tor the cu•tomer• of BllC. 

One agronomical anrtce centre •7 attend a net of BIC 
ot a whole region. '!hi• cut• con•iderablJ' the customer • ag­
robiological staff co.ta. 

'!he .. :retJ' c0111111U.Dication equipment ennrea that the 
esecutive mechani•• connect with the power •in• bJ' the 
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aut~tic control signals and disconnect them in eaergenc7 
cases. 

The operation of all the 97stems is controlled with 
the aid of optical ~cators "normal/failure" for all the 
para119ters and conditions of the executive •chani•s; the­
se indications are folla1red_ 'hr the acoustic ones. If_ ne­
cesSU'7 an aut~tic telephone call ~ be used to intorm 
the operator on du't7 about a failure. 

lfhe progruaecl control of •ch technological line is 
enaurecl 'hr the flexible programm1Dg device. '!he sequence of 
the control ac rm• and duration of the control operations 
are dete1'111De4 b7 the prograa and, if necea8817, ~ be 

changed. ill the principal regillea of the aodule work 11&7 
be controlled with the aid of the controls aounted on the 
diatri.blltion panels. 

The software of the control 117st• allows to: 
- change the regulation paraaeters of microclimate and 

f eecling; 

- change the regimes of switching on of all mechani•a; 
- collect, }n"'ocesa and storage the regulation data. 

5.3. Control, •eaauring and regulating equipaent. 
Por t-perature and hmd.4it7 regulation in the modules 

there is a set of equipaenta with neces8817 transctucers of 
the parameters under control. 

ftia equipaent coapriaea: 
- diatriblltion boxes for ventilators, pumps and valves 

control; 
- tel•etric apparatus tor two principal vegetation 

aectiona; 
- aet of tranaclucera for meaauring the ,,,.,..perature and 

hwlidit7 of the intake and eltbauat air tor the spotlights, 
heat collector and ambient air. 

file plant tor automatic temperature and hlul14it7 cont­
rol baa a prosra-ble regulator with the ._017 block to 
proce•• the teclmological comand• coming from the central 
compater. 
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There is also a complex 117stea to control the nutrient 
.. solution suppq and i'ts paraaeters consisting of functional 

regu1ators of pll, conductivi.ty, temperature and o2 concent­
ration • .. 

• 

All the regulators have •eaaC>r"T storage and accomplish 
their functions in accordance with the technological coa­
ll&Dds of the central complter. The solution and •ter para­
aetera are shown on LED diapJ.a7a aaunted on the control bo­

ards. This 8J11t• inclwles also the equipment for co2 con­
centration ••auring and control in the vegetables aodule. 
It comprises a tranaclucer acting on the principle of absorp­
tion b7 co2 of the infrared radiation, hose for gas _.,_ 
ling, functional regulator, connected with the central coa­
pater. The ene11HTe deTice is a •gnetic Y&lTe with reducer 
mounted on the cOillpreaaed or liquefied co2 qlin4era. 

All the equipaent of the llJ'st- is arranged in diatri­
l:ution boxes. lfhe comautation devices and iDdicatora are 
mounted on the doors; the boxes are provided with rela7a 
and signal lamps. 

6. Conclusions. 
The described Block Modular Complex is a multi-purpose 

technological plant which allows to enaure an efficient and 
stable production of different vegetables all 7ear round. 
With insignificant modifications of the cultivating facili­
ties (tra.7s) the lllC •7 be successfull7 used for flower, 
berries, aelOD9 and other crops growing. 

One of the promising directions of BMC developaent is 
the growing of medicinal plants and enraction fr011 thell of 
.raw aaterial for deficit drags production. 

ne BMC •7 give high etfici811C7 and excellent re-
8Ul t• 1D the field of producing the rooted graft• of bush 
berries for their further planting in open ground • 




