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shielding live creatures, and particularly human-beings, as well as
protecting equi pnent and hi gh value property agai nst natural disasters,
terror acts and war hazards. More specifically, the current invention
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SUWWARY OF THE | NVENTI ON It is provided in accordance with sone

enbodi ments of the present invention, an underground structure configured
for servy.0giendrhetd - The structure has a substantially cylindrical
portion which 1 nCludésS at | east one seal abl e opening for comunicating
bet ween t heSkugldingdhficindl porotativnpeaing natural disasters and man-made threats becomes a major

15  design issue for both modern urban-life planners and individual families aiming at keeping high life

quality and good property protection under a variety of hazardous circumstances. The most relevant
threats are storms like the spring Tornados, summer Hurricanes and wild fires in North America,
industrial accidents which include wide spread of hazardous materials, and typical man-made
aggression acts up to NBC (nuclear, biological, chemical) war hazards.

20 It is an object of the current invention to provide modular, cost-effective systems and methods
for on-site sheltering of a small group of people as well as property for a flexible period of few hours
to few weeks. The small group of people as well as the protected property is thus independent of
government services, local utilities and external supply just before, during and immediately after the
disasters for which the sheltering is designed for.

25
BRIEF SUMMARY OF THE INVENTION

It is provided in accordance with some embodiments of the present invention, an underground
structure configured for serving as a shelter. The structure has a substantially cylindrical portion
which includes at least one sealable opening for communicating between the cylindrical portion and

30 external spaces. The substantially cylindrical casing is preferably built of high strength Light weight

materials , characterized by weight to area ratio of the casing is in the range of 8 to 30 kg /m*. In



30external spaces. The substantially cylindrical casing is preferably built
of high strength |light weight materials , characterized by weight to area
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In some embodiments, the structure includes containing means for thermally conducting
material, a certain fluid for example, having thermal contact with a part of the cylindrical casing,
25  which in turn has thermal contact with surrounding ground. Consequently, the surrounding ground
provides a geo-thermal reservoir thermally communicating by a flowing fluid with parts of a
structure. Preferably, a heat exchanger thermally associates the certain heat conducting material and
the flowing fluid. Thus, the flowing fluid communicates the heat exchanger with parts of a structure,

or equipment and associated other structures located internal or external to the structure.
30 In some embodiments, human or property motion into and out of a part of the structure is

facilitated by passageway equipped with entry or exit means in accordance with the relative

inclination of the passageway with respect to the part of the structure.
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includes providing a substantially cylindrical portion, preparing the substantially cylindrical
portion for connecting to modules for communicating with a space outside a part of the shelter, and
providing a major part of the structure, which includes the cylindrical portioﬁ, for installing in a
burial site.

25 The cylindrical portion diameter has an average preferable value larger than 1.7 meter when
used for long term protection of human beings protect but may be based on smaller diameters when
its main use is protecting property. The cylindrical casing is designed to be based on light weight
materials characterized by typical weight to area ratio of the casing is in the range of 8 to 30 kg m*
and having in most cases, an average specific weight smaller than 2.4. The typical thickness of the

30 casing at more than 75% of its surface area is smaller than 19 mm. The cylindrical casing has a

strength level and an impermeability level appropriate for serving as part of an envelope of an



WO 2012/ 001610PCT/ 1B2011/ 052814 underground |iquid storage tank. The
cylindrical casing is configured to be placed underground in a horizontal
posi ti on.wO2012a0160me enbodi nents the net hod i ncl udes aP€Tap20ai/0F28ninecti ng
to the cylindrical casing a flat floor extending along majority of the
cylindrical portion. 5In sone enbodi nents the nethod includes a step of
opening holes in the casing for interconnecting nodul es, and a step of
connecting at | east one nodule to the casing. In sonme enbodi nents the
met hod includes a step of perform ng sealing and sealing inspection of the
maj or pardergrbunchiéquid poraga sankohhe THiwdgesd Ichsigg isrcopleirediv besplpred fupderapund ied
connect | J: 2 dules to the structure, sealing such connections,
after cgﬁﬁgﬁgﬁh%hgﬁ?Fy/exit doors to the structure, 10and before burial of
t he struct ulesonm@renitiotl Benihe alethofl indieles b kiep blicemetting th the bylindetdr esw@wdtat ng

the stryucture Ry protection |layers,, or. after covering the structure by

pr ot ect ?18?\r qxéﬁ?gi;@.aliong ma}?‘ﬁtyé’(gﬁé Cé’ﬁ%m%%'@} t he nethod includes a step of
novi 89 a MejPkoRar dmifdihdiRs She Wekiide idcidad aaBiRp ORY bdnthgy 8Bl lif the AMbiRg for
facility to the burial site. For that sake, the major part has to have the
wei ght , miereemigeting medelgs.iang 2 si98 ofrsbimecting Pdeast ene medda ibihe cagil. wi t hst and

t he novi ng S r . I Q ﬁ?pﬂ i . .

i ncl udes a g\nseogleo pggr{é%ﬁ%&g Iﬁr#aﬁ}%grm%gcﬁets aor&]te?)t(ﬁgjes rug% géraa ﬁemg\nmtlilgb%hﬁien%%@?%l
si t e i nofitlgi mgbepdri bf thendngheden.ditei ealinghaspdactiat isspkiormed efterajoonecpag terrs

to have ight, strength and infegrity such as to.enabl nd withstand the
[t and BT BESiranTey 1200t AUV YRR, S AU ORI Fe L es 18 T B
prepari agd bB@reShiris bR fflcnreC ok WiAgh#RRWR it ariwsy s €Mich, before lcBv&MFBhe
enbodi ments the nethod i ncludes a step of connecting systens to resources

or suppPiresureRy eraedtiop dyereoiAisePYHDE oSt eiRta TP linda Bl y, t he net hod
I ncl udes a ﬁ%s%ﬂqe%fglﬂoﬂﬁﬁ%é Hin sk d xﬁgﬁaesfaoﬁepsw IES%QQ ngfog:gg%f &@ts}rﬁéelge in an

resources required for opérating t struct'ure and” sys i nst a
t her ei napa6pumts vehecle mivoda freiits tot the bnmdllsdel lion that deks, the smajpr glartcbasetol mge t the

ani ch areeBet il PRadcarRenSateh b i st g e BR R fre i
desizgnegyutio act as a shelter.

In some embodiments, the method includes a step of placing a major part of the structure
within the burial site in a single lift and place action. For that sake, the major part has to have
weight, strength and integrity such as to enable and withstand the lift and place action.

In some embodiments the method includes a step of preparing the structure for receiving

20  auxiliary systems.

In some embodiments the method includes a step of connecting systems to resources or
supplies external to the underground structure. Preferably, the method includes a step of installing
switches for switching between optional resources required for operating the structure and systems
installed therein.

25 In some embodiments the method includes a step of covering the structure, after it has been
placed in a burial site, by protecting layers which are designed in accordance with threats for which
the structure is designed to act as a shelter.

1t is provided, in accordance with some embodiments of the present invention, a geo-thermal
interfacing complex for affecting temperature of a flowing fluid by a substantial ground mass. The

30 complex includes a container configured for underground burial at certain depth while being human
accessible from above ground through passageways installed on the container casing. The certain

depth is in accordance with a required temperature of a geo-thermal reservoir based on surrounding
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cellar.

In some embodiments, the complex is integrated in an underground shelter, thereby serving

20 temperature control needs of the shelter. Also, the complex is configured to provide a flowing fluid
at a desired temperature range to at least one facility residing above ground. Preferably, a control
system can select any subgroup of the facilities connected to a pipe set for receiving the flowing

fluid at a desired temperature range.



WO 2012/ 001610PCT/ 1B2011/ 052814 BRI EF DESCRI PTI ON OF THE DRAW NGS The
subject matter regarded as the invention is particularly pointed out and
di stinct lwocheiaeeedoi n t he concl udi ng portion of the spe®CTilB2K1i/052814The
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systems of the underground shelter. Fig. 5 presents a side view of an
under gr gudngstembid: wi t h exenpl ary |ayout of certain auxiliary systens.
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present i nvpssigewaw, kiflonoanddwodieserentied in terns of specific exanple
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t he exgﬁtﬂ'zbgﬁfﬁ%ﬁ? ﬁﬁfﬁes‘“edﬁ'gﬂg%%%ig'f”c’mg%h‘i’rd al so be understood that not
eveny feal ariRusbhtet bﬁmﬁ@'&%@@lﬁi shBEr 3 6ing ABerhanNdl deflthet AR dasiediiphadodiaiktce | s
necessary to inplenent the invention as clained in any particul ar one of

the appEHdetd doxisniwo o9indreqlopritignse FURMENISHINEL daRg) RN} ¥ iScs agpidindrical
descri bed t? sEéQe%M enabl e the invention. It should also be understood that
t hr oughout % igclosure, where a nmethod is shown or described, the steps
of the g Rbdhavesy abyingeicslgonteh madeariywostdege tanks fused toaadootbbly, unless it is
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15 Fig. 4 is a block diagram of auxiliary systems of the underground shelter.
Fig. 5 presents a side view of an underground shelter with exemplary layout of certain auxiliary
systems.

Fig. 6(part I and part I} is a flowchart of a method for providing an underground shelter.

20  DETAILED DESCRIPTION OF THE INVENTION
The present invention will now be described in terms of specific example embodiments. It is to
be understood that the invention is not limited to the example embodiments disclosed. It should also
be understood that not every feature of the methods and systems handling the described device is
necessary to implement the invention as claimed in any particular one of the appended claims.
25  Various elements and features of devices are described to fully enable the invention. It should also
be understood that throughout this disclosure, where a method is shown or described, the steps of the
method may be performed in any order or simultaneously, unless it is clear from the context that one
step depends on another being performed first.
Before explaining several embodiments of the invention in detail, it is to be understood that the
30  invention is not limited in its application to the details of construction and the arrangement of the
components set forth in the following description or illustrated in the drawings. The invention is

capable of other embodiments or of being practiced or carried out in various ways. Also, it is to be



Bef ore expl ai ni ng several enbodinments of the invention in detail, it is to
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various ways. Also, it is to be WO 2012/ 001610PCT/ 1B2011/ 052814 under st ood
that the phraseol ogy and term nol ogy enpl oyed herein is for the purpose of
description and should not be regarded as Iimting. Unl ess ot herw se
def i nedyndgtstoadelbiirthe ahragaetp sy gind ietfingdogyeemgloyesklibréin nefon thrapwpessef saspiption
meani ng , t y one of ordinary skill in the art to which
this in%eﬁ?ﬁ@gqﬁgﬁ%ﬁgégggéﬂgﬁ%n ystens, nethods, and exanpl es provided

herei n are iUnlagstatisdrivise defihyd,aslt tevhhichintehdeadntifec bembiused ibegin have ke tdee

description and cl ai of the, present | i cat.iaqn, each.qf .the verb

conpr | GBS W emiaen atiprpie B e by a6 S araRadich tidySBg Bejones.

i ndi gat end Bakertd) @neRid8 CondOsxaBRIR GPrdvi@dd h6inVRE RIABHRIVOININBEE SS@Inkdnded (0 be
conplete li'sting of nenbers, conponents, elenents or parts of the subject
10or subipébes of the verb. The current invention provides a nodul ar and
cost-effectjvg.s a r -S|t e | t Ll r "
peopl e for ie? %gr fxets)s i e()tnmegrgjngﬁggvg%g}%g %r%@?ié\ép\?\gg%gl? el%{:'ﬂgs%g tﬁ% ‘%ﬁbg f}}g&p Pbe ’

i 11 ustréndudel =xchpyes ynducohgregtes tirdecthatk tused ©Oddich@askad thnode@rdrnbigptsenf the
nmechani cal design of a standard. underground |iquid storage tank _
Tanut actab &t 6 oaery ot CPORFgTRG S Bomhos cgHOtatss FBHG St ReHths eort o
progaict poqunfagidfiteweay, water for energency needs or for water purification
pur poses. e basic shelter has a substantialI%#cylindrical portion 400,
endi ng wi t hTheurent fayentipgrsgvidesia medwat fel castelarctive sysesps #drmethpdsgier epsiic i s
not use : Fti i (P ~NASS.A

105, " pr SFLEREHE b Pt BRI K D e o B o e R R RO Y

t he shelllustrate rh esxieowplapanindesgtonnd sbeler gAdUnthsepacen pimtiglei mephamidaledasignng 4 he

passage 405 i s done..t hrough at .20 the. | east o door .41 ich may | ead
P o e BB S S tonid Dbl R s B0 Shrefe Tyl e ¥t
cyl indr tigabicd)Ond 4 prodedtidnhacisieditwedterd0P emblcbRiynadeily 8l for t@tdd patiAeatioh ?uﬁ%@ést er
on a storage .tank design, the cylindrical portion 400 nay be made from high
di amet ef e Ppds shedie hpo stsiandipty fﬁmd@ﬁa?owg% 409, rading, it png pr Segggees ik

st rengt ~@abi Lty of : LS ir

i oot a8 RA8Lr B8 EYdic porlfh RRORRGE Ty SERL BF ol EBARE Molld [aBliat Bk hE
di anet epaspagsasy 406 whiceably ofes supniadtislyr cyhintheal ayrdinagy hérg hopmesiseting thedhalteock
val ues for.years..under Vere envi.ron tal. ndi tion ng-Mer, Lah

o oo Y 58 R R S e, A R R i R B0 g el gy o5

sol p@ stheUedstmg: dasddl omich myy leBdtd @abndYaTERIGY 415 bofiie@ingfbetvien hiespaskapewny
si mpl e bodies to mﬁ}hstand hi gh- pressure and shock-waves both at and under

ground Pk e cyjipditral pejtian 26 Pengglig il plippaigre létos%&getﬁ%ﬁh §5T 81 12 Sagegtank

30s hapedeslp?,t, theRS1iRG APRIBER 46 InR A esic ROV gh Qlan i RS LiSedSbF @418hdkation of
Secondly, the shelter is buried underground, covered by soil, and by
addi t i omzs fust otagestor peyvdgayers. The protecting |layers may include a

conbi nati OnTﬁg st?e%igih’ arr%as\éginz%iﬁtg%rf ?lgeaﬁt%ﬁweﬁ WMALSLE based, first, on the high strength and

25  sealing specifications of storage tanks and high diameter pipes, which are designed for withstanding
high pressure and shock values for years, under severe environmental conditions and very high
reliability standards of immunity from any leakage to ground. Note that a solid structure based on a
cylindrical symmetry is one of the best known simple bodies to withstand high-pressure and shock-
waves both at and under ground level. Also, dome 401 may be a part of a sphere or an ellipsoid

30 shape, both being geometrical bodies known for intrinsic strength.

Secondly, the shelter is buried underground, covered by soil, and by additional protecting

layers. The protecting layers may include a combination of soil, paving aggregates, concrete,



WO 2012/ 001610PCT/ 1B2011/ 052814 netal l i ¢ sheat hs of super heavy netals such
as lead, and water reservoirs, either an open water reservoir or packed
wat er reswowoiz001610 The rel atively | ow producti on cost POf/IBIa1/852814 er
structure is a result of four design concepts. The first concept is using
i nternedi ate products of the of underground storage tanks and high 5

di aneter pipe industries as building blocks of the shelter. These
industries are well devel oped and their products are inexpensive relative
to hone construction costs, and their products have excellent strength and
i nper neaksidlia ghesihe oif fsppathiears mefhe sedicenlfad andepite] rspypirgiaihen #e opgnghater
wei ght r I depl oynent site, whereas depl oynent requires
mai nly %?%g%ﬁar?%%&%?%%p%%%é%ﬁacing the shelter structure in it and

i nt egr at i onTlef reidtselyddul pesductivio cast 9Y dteeshreltervenetfuerie a raqdir afdbmgdesignamencepts.

isting h to include th d, shel d fast and .
el at 1 vas HEelre Snitbaeerbaige Hedding B ThiuRtsniEcEpRe: dingad ke
pr esseddfdnfeled $he iBGus¥Rlslas @ﬁ;w&ﬁg befcks BBRShERrMBASE irluSirien akl well HaRERRH bhdg

of the light-weight cylindrical bodies to installation or deploynent sjtes,
and conBieHinseducisearg iekrensing seliveitp Gpme senjtiaplien ¢asts, Mdghely pradepts hays excellent

structu i The,.t.hi f I > i i
el oyi S gy e EE B ool fns T Whg spiond EAB B B0 (R fRRARRN feler
under gr ewadfremritscteplogmesnictite ngheaedshdepl@sneat siqeir¢senaioly diggisgthende fgrpdasing; the
storage ,of equi pnent,. property. or_operaple s | y sourges.to associ at ed
const P udtishdRsPE b i BiP B hartosh o6 A8 G iRA PHER YR8 TRER kG R sg e
val ye obxiting; Iinfdietintl@leltBE plohSsed 8heies ma¥ e dbgaiatthing esla@Rly ¢iRapiRCAlGhavent
the cover | ayers of the structure in the overall design of its protection
means ay&ldid of HeerpRIngttiig meiheds tike Sresgring-rigel evvels apurt af sgmpPveKEatetls or
toits | i.Qn: .mde..: j : j j: i i as
R B e L e R S S B s
such as cembipimgvhelpartsesib asinglosehiable snd bighhl resigfantistiiretales pnesteplepmenfsitener gy
for controlljng.i,solation with regard t.0 rroundi £S. 3 | i quids. The
conbi nat 1 on T RO etobbent BOGhAlobiRe Rt DEUR VbR S u R gt P o]
coves enahlaBasd ahddgiotg hectpeohadis eithdresseh shélidrhe sheh tieidetoeomdr @6rapd o

| evel and for 25 withstanding a specified thrggt. These threats include
combi nafTEHEH PREETGH AF OBFTaRls PupRlY AAUIGES) 1P A50CHEd £PBETUSHORON| A Mk Oby
potenti gj ayﬁ%a%ﬁs, (NGl ER4inBlugd QALE & hChanGalfoMRE bna¥8NTRe RurthNErER s
vicinity of the shelter. Typi cal protection |evels which provides

r easonalicéusiini ofIthli ¢enyenlgaérn of thaishctpreds sher everatldiesigo ok itharoisstiommebes agehisehied
by either ite material based construction having few mm 30 average
skin th?%?%%@@%ggféa steel construction of about V2" - 3/4" skin thickness
or abt er nat irkekheltbys auitdinhblotloe griconciteinegeios tfaycie nadehafighg watght e@sposite

10-30 tines, thicker skin. At present, .the best, . .

const r ué%%ﬁi%éwc&msﬁm é}eéﬁﬁr‘fq’%ﬁ‘é?lf"évr PRIMRE mgfgﬁ%am@ demnite pdedysprgetentyeh

moder n gRSHbAES se%iablé"ﬁ)lur}(@, a%aﬁgmggm&mmwﬁg%g GRS G sbiafbd With
en

For achi eving higher |evels of protection such as_w he rel evant threat

i s manmaaterdiogytraungdiignse awddigpulst B qomtieation jof heitidd cadssce of cylmdsicel hediss
vicinit . ol X ; 1 he
Shel ter R0 S SHLHGES EpeFilBlng BERLARERAIAR! S B e PRV ol b

t he 2FRPwith#huding eacpbdifiecdhthremhdBrege theedtn olchgle esmbinations afichtwial disastconel tvielbras ng

and filtration together with the | at i f e shelter from near

const r ubaetiett G ety e MRE-Rin ecfeay aPtodual KhemisePihd et e
utilizi ReartvignisterRagRiteg ground as a heat-sink for stabilizing the ongoing
tenmperature of the shelter skin, inproves dramatically the requirenents and

the econony Tepictinpesctiehiaveletliioherrovisies Jeaserbi sbiclding agpivs ndBh-PEsRYTS e he
I sol at edpyndengt eunge %&ﬁé\}e@rby either a composite material based construction having few mm

30 average skin thickness, or a steel construction of about 2" — %" skin thickness or alternatively by a
reinforced concrete construction having at least 10-30 times thicker skin. At present, the best

construction-weight/shielding performance is probably achieved by using modern materials of the



10 The shelter structure Referring nowto Figs. la, Ib and 2, the
substantially cylindrical portion 400 has a |ight weight cylindrical casing
havi ng a wowoevwi@ge specific weight and relatively thi RCanBrEages28hi ckness
of the cylindrical casing, allowing the entire construction to be easily
transportable when integrated to its 15 deploynent site. Having weight to
area ratio of the casing is in the range of 8 to 30 kg /n2, preferably in
the range of 10-26 kg 1n2, nore preferably in the range of 12-18 kg /nR
allows the casing total weight to range between few hundred kilograns to

very feliRPEHSP taplyndionachoryinhieichddevielsrof prafgciion ssgheassvhondheirohavary thigst is an-

steel o ! . I Vi -yl i . i - kg
e or Ml PRESSBATEh e B B g b e A e e B
an or dedesigne? Ghallmgmiuttiideerheawi eff the Figliec @haltdescthagee spachdsi @ tawdisghddeodf Hghe
cylinder skinis lao han 2.4 and its thickness at 75% of the surface
area is”@ﬁﬁWG§P§Vﬁéﬁ§€ "m The casing has a strength | evel and an

i mpes neabi | ithyfs, | @UBIniA® Mol VieEiBoRgidR A Ttai0indRaeN YRIPRDIAY atl SRAtiaPk&ether
underground |iquid storage tank. Cylindrical portion 400 is configured to
be pl acedhuhelésdpticurrd the shelies dioppAeaby sorfurétms. imdnenuplayngeid| afgpe jnaulti-layer

target egoJePJﬁg 'a?rﬂgei et Qhnii @isgﬁlalﬂﬁﬁnggn%rgﬁncﬁ&eﬁ RG8.oi M £ @%Bfeih%%& %Bgé’ié%n

25 of cylifdrical portion esi in nost cases to ar ger
1. 7 et empepitet exfatbk ysheitar eskith anmprdyesrelr@ngticaliyd thro stqupereés abll ythe rovnishah

2.5 t . Aflat fl 320 end ; .cvli. i | ti 00 d
2 o e astielss Raoire B sBR B LB RSN BI R Ml ek B oLl gar g

hunmas bei ngs, the width 325 of the floor is in the range of 40%to 90% of
the internal diameter 310, preferably in the range of 65-85% of the
i nt er nallheifheHetuclis  and nost preferably 70-80% of 310. 30A maxi mal

ef fective height:34% 19%idshe: SPehd Q,rthpgﬁ%%ﬁalfﬂ hd3%P p&ien 366 héisrggu%}fmetg%t
det erm ned geone?rlcally by floor ‘W dth 325 and i nter nal %laneter 10.

Pr ef er abylindribaicgting Bavdng & Idvappeaget bpenifiowdigo pad 004t ORI avBr@e thiosrssd the 8
nmeter, far .all.ow.n nvenitent..notiqn of an,avera nd.nos o

o ef o1 abrineqI ARG SRS IR AhcRly AT AYENT SendBitihe oB0H iMBEREd 0 sy
of aslul teplbyndivsitehihiieg weight tJheed awigtdf taé cagthg mdrincb rpgyet 409 t400 idepshds

ted nunber of dt ified . t I ter
er 08 PRGNS eSesn & KbARBE(ToMOF HEEbandit gt of Aga buiRe. HEmgdbe a
5 | argg,@fd 861 Welatlt 89 FhdbeMerh e 8 RufYdd Rk &R too%rgéif@@-to@ﬂé;ﬁﬁaigg on the

producti on technologles,_parpicularlf the ones related to conposit ]
mat er i abkelistie pxagbspeRPandadimensionsndfstest o ongretsfcasing, hevingdypicd exprghn tosared ratine

cylindri . [ 4 50 @ W E2h . : ' a

i ngl e SEATUATRARE of WollaBhre| gl Pk 10HRS, (R GRRARHY S ATRRRF, §

at aoy hogsaitiderheaviac| Tghiog avéragd bpraificdegblayifaht cdider s bover 820 drhyndés
such_as to furnish

I TR AR TRE LR, R I SRR E R -
I ﬁ re 2:) g grgﬂﬁagg{r/uépt?tsig%i aforebaiy &l £ft behPvhveldiR TRA&a1BR ddelhQRH 1RAR §ibRAB
tank. Cylindrical portion 400 is configured to be placed underground in a horizontal position.
When the shelter is targeted for long stay of human beings, the average internal diameter 310
25  of cylindrical portion 400 is designed in most cases to be larger than 1.7 meter, preferably more than
2.0 meter, and most preferably, more than 2.5 meter. A flat floor 320 extends along cylindrical
portion 400 and provides a living surface and a base for furniture. When accommodating human
beings, the width 325 of the floor is in the range of 40% to 90% of the internal diameter 310,
preferably in the range of 65-85% of the internal diameter 310, and most preferably 70-80% of 310.
30 A maximal effective height 315 of the shelter between floor 320 and ceiling top is determined

geometrically by floor width 325 and internal diameter 310. Preferably, height 315 is larger than



Human notion into and out of a part of the shelter is facilitated by a
cylindrical passageway 405, equipped with seal able doors, such as 411, and
entry or wWRI2017ma618. It is expected but not 15 mandat oPgTHR2011/6528Nel t er

i ncludes at |east two i ndependent entry and exit passageways, |ike the two
vertical passageways 405 of Fig. 1 a. , preferably having a cylindrical
symmetry. Extra protective door 412 generates an isolated cell between door
412 and cover 411, to be used for extra-isolation of the inner space of the
shelter while entering or exiting the shelter fromor into a contam nated
at nosphéBemalent Fpérali@wmg@nnv@mém@hmbeﬁawew wilulh ap@mepianelsrably, iigmoge than
20Passa st ys of an underground
st orage‘g‘ﬁ\%ﬁ C)gl‘“?%\ﬁg %]%negﬁ@%ﬁbqe @%ﬁlﬁgmﬁﬁ?ﬁ% ncI usion of its

cont ent andThd’lkngbmfs:yhmhmbpﬁdoﬁ @00 ﬂepehdis asm&tpedaé eﬁmbér dfagemd ahélﬁ&i dpeeilfiyd
narrow di anet er. and be.linked to mai n c |nder
Ue | A SR b spamerns e b PrptruS Fortyrcsr O SYondaih HBRer S Defhg
retract ableafadde lentMolf BHMN cylfn@ficHBARE Cuelt SRR REbIbJiSs, Eahﬁﬁ@ﬂaﬂﬁr t
linked to the relatively narrow di aneter 25 entry/exit passageway, whi

t he rmvih?gms&reﬂa%tomoam&ifmm@tetfﬁé syl a5 TR, plets manpfactysiag @ two el m@fsegmén’fs

| adder r fhat bV I ract c to
passage\g\gyl% ggglgéfworp gm(g{?!o@lﬂhgmg%rernfﬁt g{)ow]xgef QIY(?LO ‘gnﬁ]rgélig@aae?l thsléal%gl1

i nt er nakhedtog rwlth2the Motuel t@a&cﬁdmelsn;ﬁfaaimnlﬂe)rpraentzém :nga:afnidcmqnt imipdideethehfivia er
are in gc ordanclg with the relative inclination of the passageway wth
respect HRYRE 5%t of the structure it serves. For exanple, Fig. Ib 30
shows a ver fHi&al32passagenay eﬂ@u’ﬁghhﬁml:ﬂ@iea)f@&ﬁdwmé%ﬁialaﬂbﬁﬁﬁtdlﬁmf&{ the strength
nobi | i zing one or two persons or relevant property intgo and out of the

st r uct uPeeded fe) seave @p acipr saditptligmatl isolage phecab Huhangheeded FRErstBRgeOPUTPRSed S at
any ti is particularly useful
for el E!rapﬁ%%g%%%%%‘%gg%%ﬁ%%% 8%%3}%@ g@(%/vgr%ty young users who nay
find it corrﬁhm@rame?daonontu%da)ut/eh paabf thedbdter ihfagilngediby etcalindraalpassagkway

sever al ters r1y when, hurryin rior..to _an xpec _
it sast ef T Epel Sty b ol sttt Wtnshd Bul ol Bl BERGAERow gt
a ragp Qfan@at&*?&hét al shkerMBRRB| ﬁ%a@ﬂﬁvcd;hﬂéﬁ%ﬁddn@ ek glel Ot Rsdabackys3BIR Ay tRo
rotating notor (not shown), such as toq save a suB&é antial nuscle effort.

Al ter naffFr(‘ﬁé?IWaS%?éﬁ‘@ay&(i@srﬂf igelan} BEsToablyhrvias 2y liadhsal BAMERY  EXtre PENRH? ¢
rod 330304, 41BdALLS ‘é@%la@&i éeﬁ'tﬁei’v@é?:h dOOVEI2 At @N& 4ADkEbe ﬁgd P exEARLAGRT

cylindrical part 400 may be made from naterials such’as
(fi ber gbags/ighaspaseedinthosbadigr pihds tehe)ing oarckiong c.ﬂmwﬁmkmt Bomaw rrmorﬁacmmamroated

met al | | tmosgh nt.ﬁfr}g')?h% E?m‘{@)gﬁeﬁ‘;ﬁb%e? | %nzh rgkl %nc rligé tZy pol yethyl ene, —or

conbi nation ese eria i"¢al portion 400 and

t he 2passageRaysze4Qp 405 mabas adtaﬁdarmaarhoais ok rriae \»Fd?l?pf ahendzano@ct stbgge tank or
passageway 405 to. the b d of .cyl.indric part 400 can be made by adhesi on
of pol yﬁé?fst?fagzsé Libg Tepde PorRORUMIAER dR IO elgs ceepndh %?00;5%1%%5%9%% 0 Est h

or W t Nealks ftheasn® &datilely! Addrob c'ﬁ@m@t'e@ oBNES” B8 QxdiRple aGI bte' Qﬂ&ald t8 ttHeelHQh lemder

Al ternatively, the connection can be done utilizing a flange el enent nmade
for exakpligng efpresrPopsningt dbe Smwcbfrshmygif msmg swh W@r)dlsri@lflgeft rrtigrteble daddgr ot

enpl oyagglom§ géﬁ’ﬁ%g@’?ed Ja51a99ér tyq&g?} tltohﬁ’no aﬁ(réi?lhrgaggaiegiak{g e

el enment s Usi ng teria
appbs catneyiedis pasageivay,i wmley tha nmlvmgqmd ismieamensm ﬁ&: ﬂnamkcy\lr\hdarhlf rsaeqirrdotrlm iolfl e

even at the uaI buri,al site of the structuyre. I n
B o 5. sty Btidyesr Bt erdloctrae  er o et ab Eeged Sash APy
verti Cauﬁﬁ%%forélggsmf\eﬂéﬁél dRY 4 EN4RI wish ek b ednt, ¥ROintdRhQ Wk 4or 411, by sliding
over an appropriate
Note that the means for entering and exiting the shelter are in accordance with the relative
inclination of the passageway with respect to the part of the structure it serves. For example, Fig. 1b
30  shows a vertical passageway 405 having a mechanized apparatus for mobilizing one or two persons
or relevant property into and out of the structure, and which can be integrated to the shelter either

prior to or at any time post underground deployment. The apparatus is particularly useful for elderly

10



20 sl oping surface 404. Alternatively, a noderate staircase 404 is used for
conveniently entering and exiting the shelter. In addition, a nechani zed

di agonal wpparawuaomy be al so installed. For installingCpaBzagesan 160,
one of the cylindrical portion 400 ends is left partially open, rather than
closing it with a seal ed done cover 401. Wile this solution presents a
conventional approach to the main volune, it is also relatively 25
expensive to assenble and requires nore overall deploynent space.
Furthernore, the relatively |ong and diagonal passageway nmay al so affect

t he ovemad Yery eging enasevlyf meh End dreopmlictiedp vss Ei tpdders hoensa sl hsiadds sbir e
waves. r f t

ol ut i oft P st BBy waR el PRV et PR ot G, R P el LRl o
construdhnmnhaN&ﬁ&mphanmumﬂmﬂsecmheashmjbm&dﬁﬁiéﬂk@mhmﬁmndﬂshﬂwﬁaeeﬁmmmna

| | t t tion, i tal 3
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Structures such as 100, 150, and the other alternative cases presented in
Fi gur esPawg,is aeylable. dual - use, mhereas the first use is a shelter. The
second use 9 mBSORRAT YinatGRL RIBIN s PRSI ©
machi nes angﬁ¥f%§P% o?ﬁgﬁ?ﬁergnt I'n |%Cﬁﬂ%#hg a 5?%rag%gb f?ens

requi ri fipesglizsigtast irainfoycadoplsttait , tmhpmrcahmpmteamdmmahm tof metalfje aMrdngs bad ng
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of *t e’ strpunstth Bgedln Tisd! BosiE SIS ITE e o e REO R b diHE uptSisiy e e

systiem cAmhdubseiogiaumsh saf g ﬁﬁu@@w@m AE0ME bassd orOaRriBlikd FRIBEthy aakdtiagnd
cellar. Referrln%&nOM/to Fi 3a, 3b and 3c, to acconmpdat e nore users
€

or addi prssraEvandpP e debedsof qryé@ Py 494 sancdiepads bygghesiooidymesdeyerc Hifles
cylindrical RRAL 0fs 4098 HpA000wad 16 Githi R IFinSa théqc&péftal.m@e OBYe 18480
di fferent dianmeters d%peng gpon tﬁelr

primary use. Vertical passageways
405 conﬁumﬂ@&bmﬂsp@mﬁhdﬁ@nwmﬂdyahdcw0©mumaﬂobbdpmemﬁpaeﬁsﬂmwhﬁkHWhUmwtdhta

Doy 0ot AN of AReL IRk Bhfne) 87 Btk R Rogics, gre siibidisfle 2wt Geg

ar e 160nppEheed Iupdsrg defadhp ald madwaia Syt Forchidreats ms@eaﬁwsh@@suc”ﬁhuaems ans
and articles may ve from.15 the |eft taﬁﬁ to the ru%ht tank and. vice
versa. THE-ngyn sm%ré%dsefor PASE 2PRARA( 0L 3D 2CBIFUBEY cURpicet™®l Pogsar oAk BRKkRdS by

one or gmﬁmgfe%én hagedash Bhridisho 8IS s, any lnterrredl ate point al ong

its len b, two tanks of preferably the sane dianeter are
provi ded wi thh thmn b:yarmwl@ obrFig.-hi, cqrashaereay, 16théy bmbned andesistonopalod te hecydionuienl at

N L i e B e e s b A R T e R

facibit yloprnganfa&wﬂaurAladrnaﬁivbB/, a Tineletant stniconnd@4 isansed f@rconngliade enerinhend no

door, a door installed in one of the origjnal donmes, or a vertical I

i nst ead ©oing ﬁ%e ts Chio B SO e S TBHAS gl #PParAfsomaY PR AInpialiegle For
space i $nseipta %lﬂw NGhe iR dyRiGddidal F@@om@o CAIRVIE ERHrti ARCHR, rather than
Seal ed connectlon 41 désigned to withstand the | oads, pressure and shocks

waves agkﬂggéﬂmﬂh©ﬁﬁbﬁdpm@C§W§M@ér speC|f|cat|ons and conditions in the
burial sit eWh”%Xth %()ltaﬁ&? ﬁresénl?g a 9&@% Sl gpg)lroagﬂ té!‘ﬁ"!e 9 vI)fﬂl‘r:nesq eNoSela \g@&g
wel di ng, t al

the materi al or on ul ng or anglng e cylln
segnent s>q&tnsme tdlﬁ@erphsledmt taqoimesanomb wveall dsplbasent space. Furthermore, the relatively long

and diagonal passageway may also affect the overall resistance of the construction to in-ground
shocks and pressure waves. On the other hand, the diagonal tube may be found to be a simpler
solution for connecting the shelter with the indoor volume of a nearby construction. Note that in case
the shelter is adjacent to the basement level of an existing construction, a horizontal passageway may
30  connect the shelter to the basement, with appropriate vertical sealable doors at either one or both

ends of the passageway.
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Dependi ng on the shape of the area available for the shelter in the burial
site, a side by side configuration illustrated in Fig. 3c, nmay be el ected.
Here, a hwoizamroadiopassageway 195 joi ns sides of cyli ndPCezaB2porizsoins 400a
and 400b. Simlarly, the two tanks may be arranged at different depth

30l evel s, one above the other, to sone extent with a vertical or inclined
connecti ng passageway in between (not shown). WO

2012/ 001610PCT/ 1B2011/ 052814 To facilitate confortable long stay in the
shelter, its structure includes provisions for receiving of, or actuallg

i ncl udes, aStmatiret sucbfas d06i 150annd thy sthensltersatéysabdsi peebenled inFiarasd -hymay be

cust oner,. ,Exenpl ar uxi | iary systens.are presented j lagr of
Fi'g. 4 Sirorn e Bt i SROET By Rr R EY bF ek Mo PO
ai r - conpioprtrduiphRal BpEhbIS YisdeRieHAY [i@ads sthéiffemht Bnininelulingi ngoagapl dxms
540, electrjcal power supply system 550, an_g, wat er rrapaa}gerrent 3yvtem 575. A
sensi ngreARANg cHbi# by PR Gemprigiute Yk humidity range pylesbaing gatd; T SRGEPS:
| ocag i 0fshel B$hee2ngh %%ial QR ukBBis SOBLL &ks HNAEL sHBRANE) £ Odsk G S¥Sh&hl
510, 540, 550, and 5/5. It also may have a user interface (not shown) for
pr ogr antanpgraturd erofiiot Gybtery, t e spddarenenndrsafegr myshireanihni FrgWpaAm.opr &l [multiaise
control s_bet wee ceﬁglt omati ¢ and manual nodes. 10Mbst econom cal sol utions
for cont? efgr?%répal rquality and tenperature, as well as for operating

gener at or s Réfetringi magv fooBigs. |3af Biehisl 3@ne abwamtbdae moekisag of méditiom] mpplications,
above ground, and conduct ] [t.into the sheltered zope. Air_caoptrol. and
£ eat norfoPsyits aresD Hloy bl 15L8HRd g R rudene A e ot siliniica
fachhit hgsiohdnkadhaddi8lkelint dRARIDILPRERBUN Bk 1f Bﬁ?ﬁb_&eﬁWeMﬁphs%aé@%%hmy
sucki ng above ground air thr out%h 52% into the filtration system 515 and
provi si onhmyniofter persians 4&arangi 400bh icoergkida spaces, [vihilet hevizoniad passrzeyeys 49¢ ped
seal ed §§‘§| teru?iX‘% L‘@Oau idr)@g he air-conditioning system525 as a cl osed
[

system suc%inﬁra ered air fromthe shelter and controlling its

t enper at ur e Iarfdg. MamwdistorageTheksaiticipinshide raspectine cglivekitgrpottiome 4gba find 4(Hktdron
system 515 intentional enerates a high ssure in th tructure i ch
oot ral rymesre ek Rt BaRuEa Bage i elaBr Ihie s bbbk Ry iredrt ne
sheht er gieSeRVYAIkABALOYigh! @t A 1iBE veent B HRBtRks B @ess@fewd 19Didah fb@tcblﬁl@ietely

system 515 within a seal ed conpartnent, for exanple at a sealed cell at.
t ank- enéigen exbleeked byt ena premas ¢Poshivrcried ' & Heotds®r ahppY fitprmediaty ppipisalong its

. . . ! _ 1 .
Co Tts aghom B, 5B, (uolBhiTlr rchRR) B8 St HRR G RO P ol BT !
whi ch adbmestwistageat dest aiensl therdoaien at dirtimimitareomnsctandplah isrekeapd  (Chdinlideehy
f interi hel . shields t hel t f their..effect. Th
coar se e Biekltl G2 iskeh Frekel BF AT d HgnasROh 1T Gl i prad

el i g natRdithyr 8n fHebHakyite! THE iARFdnhddibh plah Oithsdeb sirsd 8Bddsed dobr igabliesin and
away frommain filtration module of air filter 515. Also, a radiatjon

bl ocki ngf Swicstinahdgmese of #yersicalewnllamstrad obfhe -t dogies shuch; e sxpyeds igh A door.
vol unme I ' L Sacititi A, BdiskiQn 525 may

functi ogkggégzargggsﬁﬁds é@g&%%gﬁgﬂgwl r ngﬁlsjﬁ? di fnivgﬁrl vvk?i ch elimnates water
content frofeadd camacton#dl,ndésigned tdevithstandi thet lbadvatieesswrnangle shigks syayeeas

575. Alternatively, 0 dedicated d‘ﬁg mdifiher IS . n,t X%Eliter
Cemer aftraed St Byl u TR At FARIE L B U8 B BRRY o RBRle T
nodyb es offweldifig @RNEbinkms, 5%n MRy rhterdid@aintich swich iefdigiomer 40 gluiguahflaginahese
a space not_available for human notion [nside the shelter. Those spaces may
be used cyigdrical segments at erther production or burial sites.

Depending on the shape of the area available for the shelter in the burial site, a side by side
configuration illustrated in Fig. 3¢, may be elected. Here, a horizontal passageway 195 joins sides of
cylindrical portions 400a and 400b. Similarly, the two tanks may be arranged at different depth

30 levels, one above the other, to some extent with a vertical or inclined connecting passageway in

between (not shown).
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WD 2012/ 001610PCT/ 1B2011/ 052814 accommopdat e nost of the auxiliary systens,
and particularly the ones which should be placed in conpartnents which are
seal ed f owoaetymviing air and noi se isolation fromthe r@st/IBiol/he2s8shel ter.
Accordingly, power generators, main engines or heat-exchange nodul es of the
air conditioning/filtration which are connectable to the external

at nosphere, or batteries of clean 5 pressurized air or oxygen rich air,
may be placed either, within a dedicated protective storage at or
underground | evel, like fuel storage 570 and water tank 585, or within a
seal abl e st de é@éitata lcomméorizhted pmadtayt @ théehedthig fits eﬁructtir@rincéxhsrpltoefismhifmetdiréng
seal ed 409 done_ends SggFeratln a sea at ed

ram e nebar Aol o T TR et afSle Ak 35 SR GEL FRPREEITY o il

the shekkehplars’ ho@hard20sterBilaRt Re@heatiadns bychgeagsah & Baabhed $i o @Iemplary
acoustic and air isolation between 10 their é@lune and the main space. In

such a ehwial bypvigddiare danMmey YBlepss SEsEEH ?"%Tr%f’é??’iﬂcgyﬂélﬁesrlgt%“‘r@ thergnaknd
ai r - gong L d&g}#?l&léx%eglgétﬁﬁéi¥)0WEPsu§gﬁzts'y§l%'S@@Sarﬁtwét&%éﬁg&ﬁ@i{t systera]m 575. A

Sensing an syst em 505" has sehsors that sense changes of
envi r onseningext eontall systent RS kivel \taetﬁty cdnehsactspirad esseneraliatations aatdomad petside

. Folm e L SR onBXPbE L% Uk sTOSHy A 2P OLASE L avey ERF Lt G

15 535 {mt seowek)oRn @y gRaihng ot mmui)heg ﬂle%yﬁteﬁﬂpplfyr §Vl7iﬁ)ﬂ’ﬂ]@| fart & 4t thEZﬁntr@ilsle
to flood, tenporarily blocking the air-intake system a threat of high
concent Pateshaypmalinand minuakiBpdesgases Iike COin the above ground air or

certgi N NBG Y &ahémicht soﬁhf&HJs ehr l@@ntﬂﬂﬁﬁ'@a& had :tﬁameﬁb%{iﬁ@ Gis AUk §oq ®eratmg

connectable as a seri al d-on to al her nodul es of filter 515, such as
to prov gwrajm@a:ﬁzhafbg éosail ufueéwew haﬁpdcfas%wbmg dreslt pis fromomevelgiennd tend cenduieting it

needs, %%%he aleﬂfzre XSHP Iﬂ@irr %ogtzriclo C'ﬂd"ﬁe A ﬁiﬁ%ﬁ] p?oﬁge%dfrésﬂrair tocéﬁg ' gef*rg%h? rs

of fresH1 at'm pressure person per hour.
535 of psmessiithe iﬁdiltﬂ%ygeﬂ shelodn "ﬁierm@sft e&bnb?ﬁu&l aperiin@tmdmy bixed wa adcking above
controlled tre

f .oxygen.rich air t shelter f r'o f T/ 1
T/ 2, T14 890 IRt gmigﬁ SIS '&faéaffm%rﬁ@d? %@pvf@f*s‘fmﬁg 0 Ck’@nﬁ? roug
respect igyelin syhehs15=4 Mé Xeaze\é dhel&t wang thQﬁﬁed”hd&ﬂsﬁuféﬂm‘gh‘?st%%zﬁra%%"bl@b'eﬁ
is streaned to its users. 25 When SUC air is streaned he open

vol ume 6¥sterheucking filered jair fram depsshsliar gnd epntreling; lgeutﬂ@ﬁergwé% angk hqreldw heabi c
et ers ghsh%& %%H@?@élt‘ér ﬁ{réu%ﬁ u«Qﬁ*&? %Elteﬁ’.?%@%{é J%(Gj} oty g tde%ééf ¥ hﬁ?{ prEfRfIRNRY

condi ti respec streane to t nouse/ nose
system @frucaumsemph phmaﬁy mﬂmﬁ@lrthnoygh out&sssm a requirement 0.5-1 cubi c rret er

of atnosphe er hour. .Accordin and ,
o 1 cubr ¢ heaupble B balilaor G g foetis BREHRL Y Miqrang Py Jgf gt °
timeoT @firfliontbsiéth 598 “hmufasseare@%@@gﬁmakyfof @Xan@}al@ét%e@le@@élﬁ&ﬂanlgé}fdsfé%wrnal
persons, the supply tine T/4 is 5, 4, 24 haours, respectively

2012/ 00 1% HoRETN 1YL S/ OHwBa 4 Air- f‘iltw H3rin gpunesied t%tfﬁwlawowmee@mﬁ%@éeé@wways
mouse- pi.g &o‘?ﬁoﬁﬁ‘%@ e@: AIP% s RESORL B t&sﬁsamét dahd i diagk g ﬁl@?llﬁtg system in
e oors

|ndepen ove ground air or abo hour s.
411 di sablich mﬁnkesuag@cbrgaass m;wmammrmaMu@heepmmm Mysfe@h atesdralitsbelier

gﬁ? | g? %ﬁ%vgﬁﬁ qg ﬁfﬂ%&g l ! n%w]rgﬁ f}%&f tl"ﬁgs, pclo 52 d r?yagér%gle poten{ialgza?adllartllthg
25  particles may be eliminated by a first preliminary filtration subsystem used in series and away from
main filtration module of air filter 515. Also, a radiation blocking shield may be installed around
air-filter 515 to shield main volume of the shelter from contaminants.
Air condition 525 may function as a heating system and an air dehumidifier which eliminates
water content from air and contain it or deliver it to water management system 575. Alternatively, a
30  dedicated dehumidifier is in use when the shelter temperature is controlled by geo-thermal modules
as detailed below. Certain modules of air condition 525 may be located within dome 401, such as to

use a space not available for human motion inside the shelter. Those spaces may be used to
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5 conplete sealing is required, for exanple when water columm due to

fl oodi ng covers the doors and snorkels 520,530,566 and 567, the shelter is
pl anned twoeamilogslander wat er stay based on Oxygen rich $COABRYE1/BRBI14 as
expl ai ned above. In areas known to be susceptible to flooding by, for
exanpl e, Tsunam s and river flooding, snorkel 520,530,566 and 567 may be
nodul arly expanded up to a height well above expected floods. 10The 24
hours annual average of the underground tenperature at depth of 3-6 neters
is in the range of 12-22C in nost inhabited regions of the world. Thus, to
save el egpninpdsigppbst,of dbe awohaty tsysems 26d mayticukckyi the ovel Whwhtskeyld ibn phased in

climate, or relatively war ter, .at .cold cli.mate, froma gep;thernal

it er 1 sk Reerain it s CUE R afied v el TR e R A e 1 or
exanpl e by fAQeing®, peodre geddtorspndaig ashdigesb ot t lvat-efchayded Relidutdl opaht i gin
400. The casing and 15 dones 401 have thernmal contact wth surrounding

gr ound. cOsHRIRg B Rtia ey aseconngstale o oths svbimal AURaTRbEes OByPaligligss o Sisan
and y al i : t I dofh: L F Aol ar
R A s A e S R N A
casi ng andergroned legel] likChres elgrrent37() and vertes dankoBfidi ergwighio unwgaleble\stategs eplume
geo-thernal reservolr i.n thermal, .c t.. t hus. r nal Llihri umw th
Phe 1 arteral EOReERlre i AP ENET dhe ek A0S 3 MO s 8 s S

| oop" pipaparanint Mothididbors uhnmaigdilitdedvivendbntiod tieomeRéritgtehlod dosmasrtuneat the
546, containing a_flowmng fluid, which serves.as a heat exchange .between
the wat &helichs 218%3%‘%- Mot PEAE ShdorRRe CQISOWWQ SPRIPEONT LY a6 S0 pries i?r%ﬁs',
uti hbzi BgiClIGME 3l OBe RITP SPYRL 8Msady a éalsé,edp?a;plﬁz@l Yablashgn iF)&eccﬁlﬁ‘fr%@J MedtFic at
546 contains sufficient fluid volune, such fluid can directly be used for
comruni eencraigr 4M8eansi air-enmdiion P28 rietnsetitebyperdgstimebonsoatdhe fektert he

ai r-condi tini I : .l ni

the geo- t he il BT NE H SNy Soak P cong ST & L chIfaterl M
cont r ol kledshettert engactatasensinadli ori asonatid bperating dfher-ginge! sysdne mibB43r amdring

r ef er abl sin i rcul.ation system 549. T , the flowing fl.uids
P oo gerapatie hodishirair s ES" Bl TRe o by Rt b inay e agent it Sheset or
W t Rs ai 5385 GHdbik@BndiNpdriodSt A6 ek ei@lppReabmem-tdidtngponidy 16 HovdC Ren@sordche

electricity generator 418, saving power for cooling or warmng the shelter
and its b&lﬁﬁingif%ﬁ' yir-iyalieayiiemap thieamhbésh ewgenigiompsiepmbliciahe gases fiky L6V indhag
fl ow ng i ..desi r Ny Al [~ it Lk 1
abovegrg%% gﬁg%%%“gﬁcehgggﬁggfg&%%ﬁ §é§%8§%ﬂgkgﬁggﬂ?h§regi?gg%Tgﬁﬁfgﬁl?Ee
flui d i nowresebledisra $46l 4ddroughalpothed mnéidesbd3hiland 18] sehlaatto provplenpsathab®: @r
by utilizing the heat WD 2012/001610PCT/1B2011/ 052814 exchanger and the
pi pe naﬁ??bﬁdﬂgﬁgaiﬁﬁ the circul ation punps 547. Such application enhances
thegconom gonmabmymih@ it feddBShend lis hexemindg cakelation., AQBmidy MYedSRY & cubic
on- goi ng energy costs of its owners jndependently of the usability of the
st r uct uPstEs obfreghainas d atm presgyre per §agk PhalgiRd Pesan Bryhosy sPemss 585 i pvastsized
el ectri gilaen Qh 4it PV ATt Z'a'Emflﬁugi B@B ,

auxiliary sSystenms. In the exenplary design of Fig. 4, a uni nt errupt ed
power suippley YorumiperidtR&f Tds TahTi4nk/8riwats batasesrof hshelktersfl drpuphof bfak. &mpersgys,

That of "SAravER: "hosde” Una' fos afoErLMFr oy kPRt #5d” rrBE R LR e,

pr obect evhapacEair iy gleghablnyo thdweed QolURk PF dRAACIC: IERIDRLAG:Y tonkelpdks skhtahe
shelter structure . 10A regular switch in UPS unit 425 engures reception of
el ectri dOpatie? bismingiers pt ginsgpherics aig\pst IPSHOR Peyiosr wpfler tHxyE0 & ipgsency
el ectri E&Hdiﬁﬁﬁpk% ecety 4dmeR Wil £N8Rahed dlrSetlyoShBRbo RALERT HsRANKS a user, it is
nonitoring the avgllabye el ectrical energy stored in the battery bank.

El ect ri eajiomenyepaspmedd Sequiremantris -1 orubizemotee of atvyispliericadic perdrosins écoprdingly,
avai | abl e bat t ery,~ener C r ovi. di electri I L rr

eeds. af T Gl Rt r it ehLACrRn BT POk ey E™h 10
get sof uehpplp tifdeOMoA6,Sti 610896 houl, Rpstidey dbr 4 singld@etshie Fhefoue perkdispihgbupply
appropriate ﬁlpg, ang gets fresh gjr fromair-inlet 566. Conbustion gases
are em i/t iy dogh af FOWBHIPRECEEY: Thus, even in case generator 418 is
enclosed within the shelter, it is sealed off the air systemused by the
users. A nodul ar system for generating electricity independent of
fossil source non-fossil fuel based, such as fol dable PV solar panels 426a,
or wind turbine 426b nmay be stored withilA the shelter and be 20used after
di saster, when the above ground conditions allow |imted opening of main
doors 411.

: éegﬂbﬁ%tt%g@@ ls&éa?rﬂh@%ils %}Q}?geﬂf[r[&ﬁrair to the



Automatic switching by control system 505, backed by a manual sw tching
system can be used to switch supply to i ndependent sheltered supply

sour ces WhNenoehwva@ogr ound sources are di scontinued for 2OY/IBRAS0F2814ANAL er
managenent 575 is fed by a plurality of water sources 585 residing either
outside or 25 inside the shelter, while a plurality of mneral water
bottles is stored inside the shelter for enmergency. Part of the water
sources 585 is kept under floor 320 in a special conpartnent, or as part of
go-thermal interfacing conplex 540. Wen operating a dehum difier in the
shel ter, waA&emgewéyr atueclof o iwguleted naiuse-piged emabl,%s asmgbrmrsdetce@epasmd@ﬁ ditieg

wat er s 5 e shelter .an Iec ed for either "white" (e.qg.
dri nki ngﬂ1 Cﬁp‘?‘%ﬁw&%étgﬁlabovggboun%gsr%?r%f }éomg WAt er sources 585 are 30

al so connectsafile® dbers a1UidisableYundesied gh@éﬁcﬁﬁﬁ%ﬂpémtr&i@ﬂ%t@mﬁ sedled slefted. ISafke
by fresh water V\/nenever avai |l abl e sa water, a water rec

syst em Sguesfiyblsacales gachrRidye piges le@ff %g/hq PEBasRgrAnY ol Eflfffwd%@éo\g’ﬁ%%
is u edcélﬂﬁalkt%v@&lgfgﬁs Phired MR %@%&ﬁ@@ﬂr@@@ﬁg 661@%9%% %ﬁ&;(ﬂn% covers e 888 and®f

arelative In the shélter, a sealed water treatnent s stem may
be st or eaprkels 52%53§l;fé|6taed 56'6rthgshetierss plngnqdéﬁymbé@undgwe%wr sigxtbapedtan Pevgen rich

reusable as s rpo i | et
"bl ack” SREEEr 1% aé}tl\?%}an%% L‘{?&}%a sé%%se%{%rg%réa%eaﬁ ﬁfe fgﬂogfgﬁugg’d f%; Eﬂ
excess Tgiiyhis wad sverwii@mlinee quirkedS20 308566 tahé Sﬁhehiayrbeemacbﬂaby exphedadalp to a
manage nt. of ter 5 dgrl ng the entire period for which it is designed
for, el brboxm eeealsd 499% xt er nal water source or sewage systens.

Pr e@gr i ng tige hehdET ankhes) dvéégé@?th@%h&&%m@f}& Qarmﬂéﬁduﬂg aLORhIP¥ LU 6FRdters is in the
relatively long tine requires fil white" water reserv0| r and

dr ai nagéanghe of gd &y 2°Girl nrdst mblt@ﬂateéronét@rtb@évqﬂén k$husgiie wa¥e plegtrg saprly, air
dr ai ”ag 66&’512% 1'8%5[ x%éav%@olg QREYSH B8 Hig oP hi RSk %%&@PE@J%J!&@H&

432 or erna orage spaces, out ‘requiring an i nsta?l ation
of i nka geo-tleaﬂnar nadr fanp aromgphek Séﬁwagéarsgl@t 54105 inelndesea dmppazylmmlsft@fdeﬁm for

shelter. h I tj onal de v e.i.n ure th

enabl es EWI? ﬁ@y(ﬁ 3%“?)6% Jggh?rfc{egas Qlinr rﬁyx/ﬁfhécra ipﬂ ’i‘)gs‘@bUc Cémg%?n%r
dr aijpageoRbs 401 aeke N@EET cslQk 0 aumﬁo@n@xg efdiak. @&W@Q@naﬂmerﬁsaytw ewghd ao
val ve 435. Addi tional auxiliary stens are ki tchenette 590,

food st 6¢%tpd chgpbsgh by WaU§§§5ssﬁﬂé@1E§’pﬁﬁé‘8‘$ﬂ ?@5 ‘aeaélswugfpf&@étm@ﬁnare&ﬁ%&@éld
system g%feé xa{ﬁp Brnddll Yo 8 S mgam éo@'&@ n&&@&&{ﬁ%% aomeshm

confort ng stay of a group i Bt he pr tected shel ter
furnit uu(bnsaﬂserem ite smdurkhrrg grobud provides ageothepdatreseavayi mehermahbentachhind thus

0erSOnS 0k UBRAHL B P BEETE B Mo TR GRS G B p v

fur npt un@)psy;ﬁﬁ)eeﬂﬁnif‘éldbm@lJMr &l Babiel fidiy AR 1ﬂud0®ﬂ§3a&£n@ﬁ1agﬁ weeftaingdg &n
use. Accordin , beds are either folded into walls or under another

furnit uﬁ@wmgmér WS GV o AR SRS LESHE06 Ui ET EaFTDRIF e ht orsdsthe
when re U'F\{i]ffgtdﬂm@%xr%eﬁg o] @ﬂef&gabtl}hﬁt;ﬁﬁﬁgc@mﬂo@gmdsy@{em@7 %1@&@&6(41{0\&%' e

of the ure it he shel I'y "desi gned to sw o
bet ween raen‘viomamg%mmanomm“ﬁcaentaﬁtbréd@lwm suah éiliuni wg dirgoliy bowsedrigr comrermcating e

use a55| ned to.the un round SETY t

shelter. l%\/\ﬂgﬁ upﬂ'élgzgouqﬁje%?emgfre el er¥e aﬁre—o dmomn % I'EQ“ ﬁg&g}ug{? F%O ? or
whi @b t heodalehtt e Visiniay |og|tﬁlealgh(yt}dﬁﬁalgf@dngméaﬁngtsy@tﬁm haichwihbeldelst temparature
relatively cr ovvded seatin hel t er %Hhave OVI signs for a

communi C8RFRIFd &y deBpRiatEs ?%Pé%édt“é‘amgdh%B{?\?éyﬁ?thﬁ‘fé (REHRRE Y58 % FFeUBr i ¢

conmmuni (bﬁ{nb%?st&?lté@r Khus Ofhe F1098A € hbids %oﬁqmalslc%%@ %zo ﬁ@ﬁﬁhl %&wow &Nfic 3Ffind
based on séal ed plpe contalnlng the rel evant ca are connect abl e

to the @@mmmdmgt the shelgottith aionensiaartibf2s s idemal rhﬁ‘@? nlalttntlg) modeles Bedht asrthand
to the féc?rwag/] tgerﬁc?étgpﬂ%,ssag ngpp%w& ?01:%8‘&&11% ogrv\'iagmmg the shelter and its auxiliary systems.

30 Complex 540 may also be used, , for providing flowing fluid at a desired temperature to an air-
condition unit 532 in an aboveground space. Such a supply can be conducted either directly from the

fluid in reservoir 546 through pipelines 543 and circulation pumps 549 or by utilizing the heat
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Met hods for providing the shelter structure WO

2012/ 001610PCT/ 1B2011/ 052814 Before presenting a nethod for providing
t he shel two,20i%®16esi gn nmet hodol ogy, production and deplPCYAB2N11/652814
separately described in detail. The design nethodology is desired for

enabling optim zation of the proposed technol ogies in accordance with
protection |level requirenents and specific depl oynent conditions. Note that
the order of design steps is on the way of exanple only, 5 and a different
design order is possible. Also, the design nmay proceed in cycles, few

cycl es pxo@smgmbhq/;hegmmmasfaicb%ﬁcmdeme ciratlatiamapunpoddt $usihlapplcation enlpinees the

nethodolo of the shelte ased on the f

Techant EARoERsmA PN sy e e -G RA PR E ahiblng ey Afts BRE Gers

t oget hefdépdrlemiyifoRetsabighyestithoarefuré fiea geit@r | ayers on top of the shelter,
sel ection of the entry/eX|t door design and npdu| ar eleiglon of _.the 10

rel evant auﬁleP‘i”&?ly PRyt SWRPIY cyalBI S8 VTP HEESa ST for pghting &ir- ﬁlﬁ?té‘% ang op
whi ch f nii g hte@hptad
shel fer PSPt Tier (5 A5} SRERe] P b ROy Rerit REFRD) £LPD MRl
requir edcweth‘elppiybrblsnt 435 hapdnniafernpot battenabanksericlofotalraciglicing oy C@me?tﬂé; tgan

Ctay, ¢ Repanro ol T bty S bR P S Rbofd SRR ERLPRARh I

opt i onall g irsedied in abictschat sp¥e, gayerhldy Odig tusmmafantche:awmdq gnetnd tethe sbéler e.
15 I n response the designer selects all relevant pre-designed nodul es for
i nt egr af#H i ncl udi ng the main tank or tube defined by its |ength,

di aggt er ang H:g&ﬁf s@lteh WhOIPSYRE: 308 e8dugl REcphiBf JreddiNIpPRAGSRABVANSy 580Cif
doors, the auxiliary systens building the anbi ent at nosphere undergr ound

and t he adabley n@mme lgdihseﬁ@ kteps giai:tngaltsﬁepimuw)&42§émqqh%rfa ishateggl eptlary pats
of the undetﬂ!glg !fh%dzrvsa%iab Peﬁgicalsé néflgtox:.dt 8 J‘Q%ﬁg&g l%ﬁiépgge?@gﬁ O%eq}fr’atotr hﬁS

product R 0 recervin si gn,
i nt egr atirfgl an Hokiré emhsmnalcdmmse/\bf die avallqﬁﬂeﬂaeﬂtabIeyieﬂgas.‘edur&nprpwﬂdgsezigmechl
and in many cases pre-manufacture bU|Ld|n

ht
st r uct uPEVENEENGGE tPSFASEIR HeEIChEn rmafg F‘ﬁ@%p%’(!fu%nfﬁrﬁ?@#g 855 duet

enahkes gumbi Lizat isop oﬁféld@!%Plir%YdE‘%ﬂé stieltbiethRgh laH G propriathBipa, sl debdfidsbalir from
portion of a single famly shelter can be even towed to deployment site b

a | i ght airrinlek S66-ufpmbrsvion egasdsrire awetegfthongh pis\wubelr 164t Birust %‘@%héﬁf‘@eg@ﬂérﬁﬁ)ry
rel at| V%‘ngla{%{ %]ed%ﬁi?g%"mﬁer' ﬁaﬂ's@aq%&cg’fr tlhe a@sr’ys{eg?%s%ﬁwﬂ?e& I'ter can be

i ntegrate uction-sité an ansport atruck to its
depl oynent g\ meduldsﬂmmmrfpr gemegisngi [FeliiTvg zrsihpldrikiart of éwm@ se@dcd mw’@ssyl ﬂuelrigased

O e, Sahaie o BTG apndtogz o by vap e Y2ob MR SRARP PR P R R B

theng anged {Hee8isaidremidh kneabbRaasuRf cdalaehagldv Bmived ap@ydgi JSAdiaicaborport i on
of the shelter inits Elace In ditch node, usually the sinplest node,

wor kers di gAaerepsisrsvashmectyncontial pyricss S0%.Hacked hvé@ufl@uahf‘ﬁﬁqhﬂngr PyStem- 1<an o6,
o | .
with or #géd&e @Omg%lruf( glpgﬂ% ngd@nﬁ%ﬁggg}%%ree%?g&t ﬁ)ercrcg) WHE JBBY gf¥ihi REGEes Al

t unnel igat I nse main cylindér to its final
pl ace thiﬂxamghwadlfmpeynrascde of the tunnel I n push node, workers bri ng t he

cylinder to if.s place b %20 5/001 PCT/1B2011/ 052 rt a
tunnel extern ?S'P‘@a’i'atggm¥l?t bsé oF ST ltygwégeﬁys “push ?8:1%‘3%@ gelt*’é}% de 09
i ts i nahsid) AeeshedBBEewhile heplahgity foif NineAD SidirobotiwD K fogedC s ale IhstHehérefdﬁal
vol une and continue integration of the shelter,
emergency. Part of the Wwater sources 585 is kept under floor 320 in a special compartment, or as
part of geo-thermal interfacing complex 540. When operating a dehumidifier in the shelter, water
generated from the air-humidity is considered part of the water sources 585 of the shelter and is
collected for either “white” (e.g. drinking) or “light-grey” (e.g. washing) uses. Water sources 585 are
30 also connectable to a utility water infrastructure 387 and are refillable by fresh water whenever

available. For saving water, a water recycling system 580 may be used. Recycled “grey” water

from a variety of resources, is used in lavatory 594.
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After preparing the site for receiving the shelter structure, workers

renove possi bl e obstacles fromshelter place, conplete all infrastructure
wor ks f orwoaenredwiéing t he shelter to public networks or POTHBAL/052814
construction network, if required, like water, electric power,

comuni cation |ines and sewage, conplete installation of nodul es as
required prior to insertion of main tank or open cylinder to the prepared
ditch. At this stage, workers insert the shelter structure to the ditch or
tunnel, preferably, due to the 10 1|ight weight and ruggedness of the
structure, Ihl}casaessnlflaghletweli:f tongrsthyph deeshaleari @sﬁalesiutaterttrmtmftrh éyséf;('il @aafbetSH-éed

mai n cyll ortion nodul LS h,orl zon of

nodel tﬂ h&%ﬁé@kprﬁﬁsfm% é’?%%fdl gy Wag %iw%g? unc :&%n{é fE“%F
i ntegr aﬁ@ﬁoﬁ%&l@sa@m@ Tap ekt ‘Hldck” fater mmeamagmtmai@m tst@l‘agbywlpclotseﬂﬁm userl
| ayers. Then, workers_cover the she| tﬁ\}'éb‘é El}fit ect|on Iaé startlp‘%
bot t om 1o/ eatﬁ%ﬁsusrevowaﬁwée@%eaaﬁ%h 1 fere Gﬁé’&efﬁ MINBELVL P atéh
thre%t Sduriy tHle Elhﬁ P%@ RP f&hntgs A RgRd f(‘/iorvhﬁxrr% El0RE bA 8ny HEAAIVAEABuRE or
nodul es w tthin shefters vo connect shelter to power, water,

conmuni eatage Ryséamas. ali r - control systems and approve shelters mfrastructure

- qual ity AR ol Cah L S PERPRY L PR ERylgV L L -SRRERERRE e, requires

control figstiReBwhine” @nstifdsagoir had dedifaggubd I*gryy’amd thiadkdiviageri ssorage tanks. Such
specifications. 20Based qn the abo e etailed descrl%tl%bﬁn of . desi

pr oduct PEMEaRA JFEpies PRBHEES SN MERY IS e AR g i° BRI é‘hgf’f 435 on

Figqp6, lﬁaxaibﬁoxﬁgﬁgpafc&r Witﬁéﬁ!:td'r&ﬂurﬁ{g BNORLURGINET BRE! bdxidhdl Usdier ghd Nalage
that the steps of method %% E_erforrred in any order or
fer- f

si nul t an}@tﬂmﬁl lyeforgreplogmicnt ¢fsth@s bershakier awhopkenallydecludievateinligepeHue
on a.noj[ ﬂxﬁ{ @1 nI%H eer gtl%rﬁlqﬁl ff"‘(wﬁﬁe” \%/EL pﬁ’ﬁn %ger 11&?@[5’&9&%6%85 %?%{ﬁg%e%fg “black™

provi di arica rtion 400 &s a e or as a part
pre- pr oduaaeétotagalmtoaxtshﬂpse@h@e ofsteapealmiongh hedlesd43n t he casing for receiving

nodul es for interconn n rmdule .405 a 9
hol es requi A@@‘@Wﬁ o) ’ﬁ@’c? Sraey @ ﬁlgengg%g%l% Pb%?ﬁgge %gz t“ﬁ'é&cuses I%e S§3w§ ep
62019f RAEAARL GRACEASIErbRE sGMN89S.i ng nodul es internal or external to the
tube or tank casing and particularly of prepari ngf cylindrjcal portion 400

g

for connect Thymeir Pess 8@@%&9@“@@@%&@@9@“@‘6 sghioplativp dene $3Y efegroup
shel ter uWh%EBa ec,S[Q GR1OUTEL 4Gt e g&{ﬂ@rﬁ iP Bula §1§1ﬁ90 Qgc%nﬁ’xﬁocfafeecﬁél'v&gn&rﬂﬁer of

hol es for s recei ving 190, 195 and all
r el evanpesesl bgbls@pmylpgsil zwcsstsap 6@ lasf foconméutabhgstmdmb@gwaﬁsoaﬁﬂe%@\s thes

Step Gas P BT RgTURG. (NIRRT P E b B0 tB bt Shueri o) By A8 °

stongge g ﬁﬁH&ﬁfrﬁ%@Wh@n nb &1 add IAGordRIgBY adlis Piepéitigr $ME&CEEI’BO andls tonamder another
installing the floor 320, and a stetp 640 of .connecting Errc}a |h g dome bf
are not fgaiterect28, or drakedopn gamehaiisisgtes By Sthich AR (W@ PihReYsowhelf I"’Wrﬁi}

other | %§;§|I§itm EhORsd F%W%@%Q}g%t%&ghﬁ&ﬂe%lg%soﬁhéq’tﬁﬁxt@‘éieﬁlfs Red girfé!t@i‘ fdy be

seallng I nspe tlon o] r structure 100 or he sealing
i nspect ieasilyl desmed opnedtdf bgweooanbdng nyvirotntnss a4g8reond 4 9gning geomndr &y

th t | abl to th t
gn de[) e]E %}, gquBn IL%% %%s?gnteﬁ é(P Q}% uag?rgﬁ,ogm? sty c'{urg Iwgl; 1t6}$|9%t o%gxlallﬂgass%ﬁng&g n\&’ﬁ&% "
rel evantyugoer 6f shikere@bt@le Bricbd! th@f;ufidmy Sdrrwlﬁﬂume shélt@ idlodigihglisbddsipned for, it

covering the structure by protection |layers, or after covering the
st ruct urcdn BySitBeR L 3 BiRtve g’&?‘%‘”@géeatli‘@ od 600 al so includes a step of

provi ding thge Shalel GhayShdvd GriViSodCfor | N8t @nlrhiifcdtiBn ByReths 28978 EdrBected to above
ground antennas 598 for public communication networks, or a satellite link system. Such provisions
are based on a sealed pipe containing the relevant cables which are connectable to the components of

30  the communication system internal to the shelter and to the relevant antennas or public cable-grid.

Methods for providing the shelter structure
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That step includes a task 650 of noving the structure in an appropriate
vehicle froma production facility to the burial site, and a task 655 of

pl aci ng tWe 28tvaediare within the burial site in a singl @CiB21anz8pl ace
action. To wthstand these tasks the structure has to have appropriate
strength, integrity and nobility. 15The step 640 of final sealing of an end
of the cylindrical portion by a done 401 can be del ayed to after placenent
of the shelter in its final position. Such a delay is typical to the cases
in which exit/entry doors 412 are directly connected to the dome and the
connect i on Réfosyetseaiamea methoddopprosidiyevibiy shd®r, raydedien asthsidelogy. ripdustion and

pl acenme

. Method 600 includ . 6 i _ .
Bt r et apepen gt SUTS R 7 B0 e Yss RN TRBRARAOALE, JARH o, cpgptine

i nst al | bftgmizatict ePthe fRomfsed eRbEAbiBYirSysbelatcd ith epoiuctes Jorl suppbhess and
external to the undergrqund structure. th 600 may al so i ncl ude st
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external tofhe I e, .0 ecw J £ Ly,
dependont ol STeOABLY REne RielBEFRRKTE pRRESH Tl ML KRR Akl csigp of
680 of amdeegromgl titheid Storamet tnles aff 4l dinkakings, pbgeted with a phoper sdlegiob eofblye cover

rotecting layers 390 jn accordanc ith threats specified for the.
B Puct it ot Gy af R shilisB et ORT U1 T HeRin AZ8ET ard FioduRE stjBdioprat they
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system that may serve the shel'ter owner regular needs as a "by 30
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Cinder gr B SPREUITE: DEATTR S S AETLYE T ey e MR PN
be hacl udrdpdise el debiBndrREiettd bl kddvaRtipre s gnddlf médifesgeOmtdpRiiR including the main
air-conditioning system but can be offered as a potential  post-purchase

|
upgr adetapk emabsudlingddty dy slergth. Alagielghi a caaterialdvhn e 20 SZsnp B saging

conpari LSt = f 5 LiCihast [ L o s
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expogur gef@flediqas, bl higed Beeuhdidratathnl whic greferdbl besed oh lpestiesignedaand in
go-thermal interfacing conplex 540 for affecting tenper atur% of a 10 _

f1 owi ng TNy icasep preymapibagtuist ibaildige flasks. ddedighwaigheiustne prabifsdnigpiatipibrhithe of
an inde il Qi It 1€ 1PMEDPUL deRicSnARS Gifd BY T PRkinOmRAIRX
540 i nclgﬁegfeégr% tg%l%itrﬁd(}lﬁ"gﬂalgﬁ%oéﬁgznﬁgrglr%{;(yl confi gureg 0?or unde(grounz_j&gur ilal
at cert ayimddepk portitri bla begladahinshieltacowdsi dyer tdwashtp alsplopmentaiindry aTieht truck.

certain_depth is.in aceco nc | [ | - r.ral
Feservor iRt oh el SN Gl sEnd HERshETerufRER fofeaplyd a6
go ][Tnar fj mif&mnti&id ﬁﬁﬁfﬁﬂg b8 ?}tégeat%amhd g;l’o@tlcﬂlmdsite and fahxtsﬁmé:n@f a/\lhl'l{[kr;to ('Italde}ﬁgymentl
efi ned for_exanple by oor, 320, ttom part of the casing o indrica
por t i on SADdIeRYIY &%_%%Xla@ifﬁr Sl e é(ﬁ@zowaé?%awawow_{“a?wﬁ @%L@é@gfa&on
human acegR$ia08eQhayks Bt &pl@meat siteh§uaBPBIKIERNEkind Em@hisi ncl udes a space
546 for containing a heat conducting material residing in the conpartment,
such as to Begiardinghdaptaymenb riberetargithise glietnative uradey wdi phpinch&hecwmamagiadricang
a system for f ] 1 ui : I e I d- i
et 545 pieel B ohvhsP uLlibhfies ThReT SRNETLMRE) USRS RRRCHCORE: 6 Bl 8y,
and 3opt idibiabhd/ ingért eigl satsttare iptonip &robdits topy wither withbwyt toolading passagegvay ennected
geo-thermal reservoir to spaces internal., and external to cantajngr 100 S
Vst 48 Bt TRy I B Gue ko, G SHae! AR TheHERD cLbrLe Phgnd
mat er i alyjRE 1988eH & Spehl stletbraRduhh. BARAR nidde Ofwdiit®s itk AhCOMHnAEMBGsace by
conpartient 546 is sufficiently high,” such fluid can be directly used for
circulation in the geothermal air-condi tligoni ng system



25utilizing pipe system 543 and optionally utilizing the circulation punp
549. Note that pipe sets 545 or 543 are nmintai nable by a worker which
enters cowmbanreao1di00 t hr ough passageway 405 , renoves r @CEIB1/08288r S and
accesses the conpartnment interior. Wien required, floor 320 can be nade of
a material having isolation qualities such as to keep the tenperature
internal to the space 546 close to the tenperature of the surrounding
ground, even when 30t he container 100 is opened for maintenance purposes or
for any alternative purpose related to the dual use of the container. WD
2012/ 00b8&0RCIT/td BRODEY S&281 4 its findbpesitiomligived he pashing thaieyder tofitsdwaiiiese.

540 i ' i ngth ' fi.ui ] i . d
oy a sepBraeoeal AR R, fleb P e EPIRR e 1D laRGof MARES

for, orsgfesieiconfigured to be upgradable to include a space for, a variety of

facilities. Exenplary faciljities are an ynderground storage, and
par ti cul ar | §TT8 BEBTHEAN 55 F FSFoGIe 6 ARRIISS g HESrS GHR enoaila,bstacles

CONSE anfy ot SRPRL Ak SohPAE alfl HH a88u P8 FREIE fof BRmedMnRahd SHelte@FRbE ndBvb&E or
exanpl es are a shelter 'for accommobdati ng at | east one person for at | east

two houto jreai cestrasfionnesworkoun teqwined, like walshr dentiiq POwes: sommuaration et ptdise
under gr Oundesﬁe()l | %St% glgtla}iat%nt&% }fctgg réqtﬂﬁgc?é%ﬁﬁfle {ﬂﬁ@rﬁ%ﬁ%i’m glﬁtfciﬁ% ﬁi{ﬁ)@h&#&ﬂder

conjunc??%ﬁg I'C ermbodi ment s iI'S evil
al t er natd #esgrepamedidftticat i ons and variations will be apparent to those

skilled in 10 the art. Accordingly, it is intended to enbrace.a uc

al t er nat i ve&! tipipde: W&f]ﬁeb‘;néns%cfg?/gl?q“ﬁf Fpirare f‘?a@eggﬁ’}} OW’E"?ﬁi’rPr?fﬁ@IbLypﬁW {2’ B
broag s ﬁgﬂewaghttéﬁ@ ARREAGE A BeAiiBturd, By RAifdIE Utahd pldie aPE@S Gilth thAMBOkLiORTT S
not limted in any way by the exanpl es described. WO .

2012/ 00 6 10RCTY iRRDalonsws mpdules ihariraeiel ribamBersipeaite dicdtermade! glgsies »f dreck
serving, - I . . i te :

subst anf ATy Rl hEhunch R SHEELRAIRAN Al pr AT ORR coverine he
conpr i sidiwgt bybfralectien Ghtrs tTheay earkemtcheer dlie hakérry podtettivg layerd, rsthriimavitipbottdnon

being in the range of 8 taq 30 kg /nP t he cylindrical casing having a
strengt VF&PQI“*’&%H"%@ %r‘?%‘gr]%gbgﬁ ?ﬁsﬁgngfgé%'lrg?‘@rn}/b]é?%‘ ng as part of an
envghope of yamseahmlbioridangs, omtkrd fiHMiz 534866 of aftkiles within she(ters BRingk,
cylindrical portion being conflgured‘tq be pl aced underground in a

subst anePrlerly shediBote AOHER| Wi | CPBRINIGRHEN and air-control systéms and approve shelters
infrastructure and lifesaving system, including power sources, water sources and air-quality control

and conditioning systems. Workers also activate air control systems for ensuring that air quality and
humidity is within specifications.
20 Based on the above detailed description of design, production and deployment, a method 600,
presented in the flow chart of Fig. 6, may be used for providing an underground shelter structure.
Note that the steps of method 600 may be performed in any order or simultaneously, unless it is
clear from the context that one step depends on another being performed first.
Method 600 includes a step 605 of providing a cylindrical portion 400 as a tube or as a part of
25 a pre-produced tank, a step 610 of opening holes in the casing for receiving modules for
interconnecting modules 405 and 190, and 195, and all other holes required for connecting relevant
sealable pipes to the casing, a step 620 of preparing casing for connecting modules internal or
external to the tube or tank casing and particularly of preparing cylindrical portion 400 for
connecting to passageways 405 and 190 communicating a part of the shelter with a space outside
30 that part, a step 625 of treating the holes for sealingly receiving modules 405 and 190, 195 and all
other relevant sealable pipes, a step 630 of connecting modules 405 and 190, 195 when relevant,

to the casing of cylindrical portion 400. Tt also includes a step 635 of building the under-floor
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(d) the cylindrical casing includes at |east one opening which enables
seal abl e connection to at | east one space external to the casing and
accessi ngvof2o0tunessiobei ngs and property into and out of wPh@/IB3Ui/NEBI4Cal
portion. 152. The structure of claiml wherein said casing includes at

| east one material selected fromthe group of materials consisting of: (i)

fi berglass or glass reinforced plastic; (ii) carbon conposite; (iil)

conbi nation of nmetallic elenents and conposite material; and 20(iv) high
density polyethylene. 3. The structure of claim| wherein said structure is
conf i guslethge eompartmentse dstallingareleans plmwyﬁerr@tanﬁ Henjinstalling e flopr 3 anchestep

addi ti opgj of"cso%%e& A rg]ha #:S‘x% Z@Ffé??f ;;-@915 dY oS8l gﬁtofgarfu%ﬁme%xlnﬁ)eg rﬁ%'ripthgftank for

facilitres con5|s an und groun rage; a stor
faC|I|tymmhngbum5u$QHMMmularIy usabl e for storing itens requiring

cubstants &L GOSN L SIRST LI S 900 SUELNG.AOE BB L) i (bl B

30(Vvy ungeborsunte SRgub aspiiod i9p&fdrhed aRér Jdas&Hn} a1HAeA %S end 190 195 and all

control -system (VI? a mushroom grow room and (vii) a_ nmultj-u

under gr eliadrelevpntgealable pipes to the structure and sealing such connection and before burial of the
structure, after installing doors 411 and when relevant doors 412, aﬁer burial of the structure in a
ditch, before covering the structure by protection layers, or after covering the structure by protection
layers 390. '

10 Method 600 also includes a step of proﬁding the shelter structure for installing in a burial site.
That step includes a task 650 of moving the structure in an appropriate vehicle from a production
facility to the burial site, and a task 655 of placing the structure within the burial site in a single lift
and place action. To withstand these tasks the structure has to have appropriate strength, integrity
and mobility.

15 The step 640 of final sealing of an end of the cylindrical portion by a dome 401 can be
delayed to after placement of the shelter in its final position. Such a delay is typical to the cases in
which exit/entry doors 412 are directly connected to the dome and the connection of such dome to
the passageway 160 may be completed after placement.

Method 600 includes a step 660 of preparing the shelter structure for receiving auxiliary

20  systems, as well as their actual installing, a step 670 of connecting systems to resources or supplies
external to the underground structure. Method 600 may also include a step 675 of installing
switches for automatic or manual switching between resources required for operating the structure
and systems installed therein, as parts of the resources are external and parts are internal to the
structure. Therefore, the switches facilitate utilization of resources external to the structure

25  whenever possible without being fully dependent on such external resources. Finally, method 600
includes a step 680 of covering the structure after being placed in a burial site by protecting layers
390 in accordance with threats specified for the structure.

In the description of the shelter structure, a geo-thermal interfacing complex 540 has been
described as an important auxiliary system, that may serve the shelter owner regular needs as a “by

30  product” of its installation within the shelter. It is quite possible that the application of that such a
system, for air-condition or heating, justifies its building mainly for that purpose, whereas the shelter

becomes a potential “by product” of installing a geo-thermal system encapsulated in an underground
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WO 2012/ 001610PCT/ 1B2011/ 052814 4. The structure of claim 1, wherein said
substantially cylindrical portion includes one or nore openi ngs associ ated
wi t h respeotnwdopassageways for entering and exiting thecrapai/ossof the
portion, wherein notion into the substantially cylindrical portion is
facilitated by neans 5configured to be in accordance with the relative

I nclination of the passageway with respect to said substantially
cylindrical portion. 5. The structure of claiml wherein hunman notion
into and out of a part the structure is facilitated by at | east one

mechani stethgappéraviog chorghnuldeigrotind gpredpr eerding ap p opdier-yn-nerdo Sugice shelteomay he

structu O\M hequi I a t | . e g
217 bt op ML ACRUE i RuRURRIATHL B IUSEh 8y kAR ing Sy con
subst antffakd ys eylotendrl pat-ppohdse apsradanf that puréasdd oRenpassagefieyt advantage of

communi cat es h substantiall.y cylindrical portion o, at.|east,.qne spac
out o1 de U HAEX pgP (oBRaG 1 SFiikE S BrTF CIBIETE) B WHIED g Reaion s place
subst anBir@th:y)ﬁnHJ: fouhd Q9 the 98Xt LR EH R iAABNGIIHFRIF e fide SkteitbhyCerablidLdfdct £08ss to
substantially cylindrical portion. 8. The structure of claim1, wherein the
st r uct uthe Hipes|ang édherepd pryechpe obthe pieesysist b Wi fapkrigaing deainst grevndampyements,

duct | . . _ : ' ; Ui  cal
casi ng Paiapht Biap e ek B B BEkaltl i Brbiih rhgh Byl bl
exchangerurtdaerommkiinyatasdoci at i ng said thermally conducting nmaterial and a

flow ng flui . thereby the surroundi.n round provyi d a geo-therm
eservarr + HEPsp fiy Bl ¢ ooy SR B! i a5 P tERP B Clohe
par o of flatvideERsd WNEsuBSEAR atRdd Slakdig dusceibed fdhtdwidwhaat ofefiihddpBigeFO dichh.
9. The structure of claim1 wherein the structure includes provisions for

recei vi R of is wed deroughaw thip desraipgon-orfermarlenst@ irgudesns wdinddead eoriesr dPdup
of  Syst gifigaRaSos lunBGeRfund 32ihD a@Ber@l addih LfileNBeRYSHEMn accessible from above
ground. The certain depth is in accordance with a required temperature of a geo-thermal reservoir
based on surrounding ground. Complex 540 also includes a compartment disposed inside
15  underground container 100 which can be defined for example by floor 320, bottom part of the
casing of cylindrical portion 400 and domes 401, such as to leave internal container space for human
accessing of interior of the compartment. It also includes a space 546 for containing a heat
conducting material residing in the compartment, such as to be in thermal contact with ground
surrounding the container, and a system for flowing a fluid. That system includes a closed-loop
20  pipe set 545 filled with a second fluid, partially submerged in compartment 546, and optionally
circulation pumps 547 for thermally communicating the geo-thermal reservoir to spaces internal and
external to container 100, as illustrated in Fig. 5. In should be noted that when the heat conducting
material at 546 is a fluid and the capacity of the fluid contained at compartment 546 is sufficiently
high, such fluid can be directly used for circulation in the geothermal air-conditioning system
25  utilizing pipe system 543 and optionally utilizing the circulation pump 549.

Note that pipe sets 545 or 543 are maintainable by a worker which enters container 100
through passageway 405, removes relevant covers and accesses the compartment interior. When
required, floor 320 can be made of a material having isolation qualities such as to keep the
temperature internal to the space 546 close to the temperature of the surrounding ground, even when

30 the container 100 is opened for maintenance purposes or for any alternative purpose related to the

dual use of the container.
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(ii) an air-condition system (iii) an heating system WO
2012/ 001610PCT/ 1B2011/ 052814 (iv) an oxygen-rich air supply; (v) an air
control syeteryoofeav) a battery based el ectrical power s®pPp/IB201(0328)4 a
utility based el ectrical power supply; 5(viii) an electricity generation
system (ix) an electricity control system (x) a folded furniture; (xi) a
dual use furniture systemserving seating and sleeping capabilities; (xii)
a kitchenette; 10(xiii) a lavatory; (xiv) a water and sewage storage and
nmanagenment system (xv) an air dehunmidifier elimnating water content from
air and enabvannthougntibs miay patposeaxt coanpiey §A0 parte wpvidai agolipg/bratio rilwdt its or
use in %o%%or%&cr 9&58 rrr?efy be enhanced by a second use. For that sake, underground container 100
includes a space for, or is configured to be upgradable to include a space for, a variety of facilities.
Exemplary facilities are an underground storage, and particularly a storage facility for items
5  requiring substantially constant temperature range during storage time, wine for example. Other
examples are a shelter for accommodating at least one person for at least two hour period, an
underground safe, a mushroom grow room, and a multi-use underground cellar.
Although the invention has been described in conjunction with specific embodiments thereof,
it is evident that many alternatives, modifications and variations will be apparent to those skilled in
10 the art. Accordingly, it is intended to embrace all such alternatives, modifications and variations that
fall within the spirit and broad scope of the appended claims. In particular, the present invention is

not limited in any way by the examples described.
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(xvi) a garbage storage and nmanagenent system 15(xvii) a | oca

comuni cation systemw th outside of the structure; (xviii) at |east one
comuni cawpan12gpséiem wi t h out si de of the structure usi n@CPUB2A1L052814

comuni cati on networks; and (xix) a satellite link system 2010. The
structure of claim9 wherein at |east one auxiliary systemis connectable
to at | east one external facility operated as part of an associ ated
construction or as a public infrastructure for provisioning of at |east one
resource required for the shelter, wherein at |east one connection utilizes
at least one switch for switching between at |east two options for the
provi si @\%99 of the at said | east one resource. 25 11. The structure of
claiml erein the structure includes nmulti-stage air-filtering system
adapt ed1f &n uodmgrainmd sgicoee taifigucdrbasarviag bsleastay afshater,ithd gricare biwsgmﬂ leaxt

and shi el di ng, t he. heI fromthe effect. of such contam nant.s. 30 A
o thod T opne il SslrlicalRtidn e St ikelt S HGRef SO PEPSaesi ro at

| east as qayshabhtes arehhﬁidf&td@ﬁﬁlg S0P &g drgal ;(eaaorwe@vg 6l g raloe bEBSE GO&g /m?
substantially cylindrical portion conpri si ng:

2012/ 001610PCT/ 1B2011/ 052814 (A) weight to area rat| o of casing of the

cylindri C ﬁﬂ%océ;i?ﬁ@{fca@%%ﬁgnwa txreﬂ 9§ a%dtaﬁ nﬁg r%ﬂﬁ?lﬁﬂgn le&e@fo?@érgmg ?#35‘%

havi ng a ren eve meabi 1ty | serving as
an envel opeoioin mmelundeﬁagae@lahld uhde:{gmdndshmnég@ragam and 5(C) said

fﬁbzt ant i ah! ¥ LY SR BhriBE" e c?o%'ﬁgﬂreﬁonf bR LDa08:RhaCH% WiseL LRy
10 horizontal position; and
(d) the cylindrical casing includes at least one opening which enables sealable connection to at
least one space external to the casing and accessing of human beings and property into and out

of the cylindrical portion.

15 2. The structure of claim | wherein said casing includes at least one material selected from the group
of materials consisting of:
(i) fiberglass or glass reinforced plastic;
(i) carbon composite;
(1i1) combination of metallic elements and composite material; and

20 (iv) high density polyethylene.

3. The structure of claim 1 wherein said structure is configured to be at least dual-use, the first use is
a shelter and the additional uses are at least one facility selected from the group of facilities
consisting of:
25 (i) an underground storage;
(ii) a storage facility which is particularly usable for storing items requiring substantially
constant temperature range during storage time;
(i) an underground safe;
(iv) an underground storage of at least one machine ;
30 {(v) underground modules of a geo-thermal based temperature control-system;
(vi) a mushroom grow room; and

(vii) a multi-use underground cellar.
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substantially horizontal position; (b) preparing said at |east one
substantially cylindrical portion for connecting to one or nore nodul es for
comuni cawprgiaiotd10a space outsi de said part of the shelPCEAB2aN52814

(c) providing at |least a major part of the structure including said at

| east one substantially 10cylindrical portion for installing in a burial
site. 13. The nethod of claim 12 wherein the nethod further includes a step
of connecting to said substantially cylindrical casing a substantially flat
floor extending along majority of the cylindrical portion. 15 14. The

met hod of claim 12 wherein the nethod includes a step of opening one or
more hohegnd Brs@hd H8g4iRY1S RherbAl Sif QMNBRIANI cPRRANR R TRIRBAULESoraNd
a step of connecting one or nore nodule to the casing utilizing an at |east
one openedpdrigs. aZ0tiBled Thith mespénticte ghssebavays 1for whieried and ketingtthothiérivelaldbe a
step of perf.orm ng seali i.nspectign of said. at. l.east. a . or ri. of the
conat ruct Pafioman areRe il ARG pARRia ok BT Rabal By Misdd
times sel eatfRdreldto b tlhecoiiomte vath the paiveonsinstionng tbf passdgdvap il respenmesdid ng
at | east one rrpo}tjl et ‘tpe structure, sealing such connection and before
burial of s4bsendalpustioddeal pBHPR) after connecting at |east one seal abl e door
of at | east one passageway, (iii) after burial of the structure in a ditch;

and (iv) after covering the structure by one or nore protection |ayers.
16. TheSnErehsbdicite of cldinn I1@hexpia haman nivsioprditth et Pyl ager the stuetgreot favdiiatag bat
| east a ngj [ f 3 STycturein an Lafe vehi ,
produot 1 ot PP oyl ARgRhisdp! dbFLAe R AL EROREL S B Fobp R e
i nt egri t ywahdutrediiding ¥ substentil brhustlapfforng sai d novi ng.

6. The structure of claim 1 wherein the structure includes two or more substantially cylindrical
portions, and at least one passageway communicates each substantially cylindrical portion to at

least one space outside that portion.

15
7. The structure of claim 1, wherein a substantially flat floor extending along majority of said af least
one substantially cylindrical portion.
8. The structure of claim 1, wherein the structure includes:
20 (A) one or more containing means for thermally conducting material having thermal contact with
a part of said cylindrical casing having thermal contact with surrounding ground; and
(B) a heat exchanger thermally associating said thermally conducting material and a flowing
fluid, |
thereby the surrounding ground provides a geo-thermal reservoir thermally communicated by
25 said flowing fluid with at least one part of at least one associated structure or with a heat
emitting module.
9. The structure of claim 1 wherein the structure includes provisions for receiving of, or actually
includes, one or more systems selected from group of systems consisting of:
30 (i) an air-filtering system;

(i) an air-condition system;

(i1i) an heating system;
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WO 2012/ 001610PCT/ 1B2011/ 052814 17. The nethod of claim 12 wherein the

nmet hod i ncludes a step of placing at |least a najor part of the structure

Wi t hin sawo 2bivdoad10site in a single lift and place acti eeT/IBailtoseajdor part
has strength and integrity for withstanding said lift and place action.

518. The method of claim 12 wherein said nethod includes a step of
configuring said structure to be at |east dual-use, the first use is a
shelter and the additional uses are at |east one facility selected fromthe

group of f.agi lities .c%)nsi sting of: (i) an underground storage;
(ii) a st&FAYETPEERTIE g AP i s particularly usable for storing itens

requi ri ng(pubsiranhirdl hyedhOconst ant tenperature range during storage tine;
(iii) an underground safe;, (iv) an underground storage of at
| east one (vihe hithsey based electrical popegy sugpbfer gr ound nodul es of a geo-t her nal

based tenpghad Miﬁy%%ﬁfi%fm‘?ﬁﬁ’%aﬂﬁf’%_ (vi) a mushroom grow room and

15(vii) a milti-use undergro 19. The nethod of claim 12 wherein
t he Aet hodviiihal elelesciprgpariiogsystes; st ructure for receiving, or actually
selected fromthe group of systens consisting

recei ving,.one oy nore syste ]
of (i) an(’éf?’tl Te[eﬁn&ty ﬁa}@@ﬁ% 20(ii) an air-condition system (iii) an
heati ng systagBlded furniture;
(x1) a dual use furniture system serving seating and sleeping capabilities;
(xii) a kitchenette;
10 (xiii) a lavatory;
(xiv) a water and sewage storage and management system;
(xv) an air dehumidifier eliminating water content from air and enabling containing at least a
major part of said water content for use in the structure;
{xvi) a garbage storage and management system
15 {xvii) a local communication system with outside of the structure;
(xviii) at least onme communication system with outside of the structure using public
communication networks; and

(xix) a satellite link system.

20 10. The structure of claim 9 wherein at least one auxiliary system is connectable to at least one
external facility operated as part of an associated construction or as a public infrastructure for
provisioning of at least one resource required for the shelter, wherein at least one connection
utilizes at least one switch for switching between at least two options for the provisioning of the
at said least one resource .

25

I1. The structure of claim 1 wherein the structure includes multi-stage air-filtering system adapted
for containing certain contaminants away from interior of shelter and shielding the shelter from

the effect of such contaminants.

30 12. A method for providing an underground structure configured for serving at least as a shelter, the
method comprising:

(a) providing at least one substantially cylindrical portion comprising:
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(iv) an oxygen-rich air supply; (v) an air control system (vi) a battery
based el ectrical power supply; 25(vii) a utility based electrical power
supply; (WDi20)2/@m61el ectricity generation system (iXx) aRCEIBLLDLBL4y
control system (x) a folded furniture; (xi) a dual use furniture system
serving seating and sl eeping capabilities; 30(xii) a kitchenette; (xiii) a
| avatory system (xiv) a water and sewage storage and nanagenent system
WO 2012/ 001610PCT/ 1 B2011/ 052814 (xv) an air dehum difier elimnating water

vater cont ent (br el B A0 oEORRE ST URY Rl SER P TS dn BRneadiTo fore
managenment system/myii) a local communication systemw th outside of the
structure; (B) said casing having a strength level and an impermeability level for serving as part of an
envelope of an underground liquid storage tank; and
5 (C) said substantially cylindrical portion being configured to be placed underground in a
substantially horizontal position;
(b) preparing said at least one substantially cylindrical portion for connecting to one or more
modules for communicating with a space outside said part of the shelter; and

(c) providing at least a major part of the structure including said at least one substantially

10 cylindrical portion for installing in a burial site.

13. The method of claim 12 wherein the method further includes a step of connecting to said
substantially cylindrical casing a substantially flat floor extending along majority of the
cylindrical portion.

15

14. The method of claim 12 wherein the method includes a step of opening one or more holes in

said casing for interconnecting said one or more modules, and a step of connecting one or

more module to the casing utilizing an at least one opened hole.

20 15. The method of claim 12 wherein the method includes a step of performing sealing inspection of
said at least a major part of the construction, whereas the sealing inspection is performed at one
or more times selected from the group of times consisting of :

(i) after connecting at Ieast one module to the structure, sealing such connection and before
burial of the structure;

25 (ii) after connecting at least one sealable door of at least one passageway,

(111) after burial of the structure in a ditch; and

(iv) after covering the structure by one or more protection layers.
16. The method of claim 12 wherein the method includes a step of moving at least a major part of

30 the structure in an appropriate vehicle from a production facility to the burial site, said major part

has strength, integrity and mobility for withstanding said moving.
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5(xviii) at |east one comuni cation systemw th outside of the structure
usi ng public comuni cation networks; and (xix) a satellite link system
20. The meOhlot/wic16] ai m 19 wherein the nethod further i RCTOBEE1/6528t4ep of
connecting at | east one 10systemto a resource or supply external to the
underground structure, wherein at |east one switch swtches between at

| east two alternative sources of said resource. 21. The nethod of claim
12 wherein the nethod further includes a step of covering the structure

after bei placed in.a bhurjal. site at, | .east one protecting |ayer,

her i nT Gathg e Eorepnif B el iec Rt PayaRy Lot b ot e e e 1
threats spegichiredifhdf saldieurfll B Sngl@Bit afd RBe hIRARd nBfof bh@Bh Gt ANRKEX
for affecting tenperature of a flowing fluid by a substantial ground nass,

the conpl eXteEsitptar siithgtanding gaid li apdptegs #rdienconfi gured for under ground
burial at certain depth while being human accessi bl e 20t hr ough passageways,
said certain depth being in accordance with a required tenperature of a
geo- § hed Bralherregtbod/off dlaibakrdhoninsaidroethetl ingludesousiely of bdnfigurihgasitl someure to be
conpartnent dj sposed inside said.under,ground cont.ai ner such as to | egve.,
internal coft fgi‘l edl?’lag]ﬁ)sgtg"ef §P§g§ecégsf§ isﬁ‘a%f ﬁfl‘ég%‘eo?dch'ﬁoqaﬁé‘s%o%ﬂ tﬁ?f’%f”? ?a‘:ﬁ(%)
means for ceMcaddiidag tidtgrb@asitfadngestcbadisimlzloy: conducting material residing in
said at | east one, 25conpartnent, such that said at | east one thermally
conduct i ng HbAEENASIS YIATEPIREE: t her nal contact with ground surrounding said

container anfl 5 eio¥gd Fadfty2wlRA- ik AR arly SREBLOLF storing items requiring substantially
10 constant temperature range during storage time;
(1i1) an underground safe;
(iv) an underground storage of at least one machine ;
(v) underground modules of a geo-thermal based temperature control-system;
(vi) a mushroom grow room; and

15 (vii) a multi-use underground cellar.

19. The method of claim 12 wherein the method includes preparing the structure for receiving, or
actually receiving one or more systems selected from the group of systems consisting of
(1) an air-filtering system;
20 (ii) an air-condition system;
(iii) an heating system;
(iv) an oxygen-rich air supply;
(v) an air control system;
(vi) a battery based electrical power supply;
25 (vii) autility based electrical power supply;
(viii} an electricity generation system;
(ix) an electricity control system;
(x) a folded furniture;
(xi) a dual use furniture system serving seating and sleeping capabilities;
30 (xii) a kitchenette;
(xiii) a lavatory systen;

(xiv) a water and sewage storage and management system;
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(d) a flowing fluid being at |east one of: (i) said thermally conducting
materi al being contained in said conpartment and configured to flow
directly woam2mi@oconpartment; and 30(ii) a flow ng fl ®Ca/IBrigozzdi4 her nmal
contact with said thermally conducting material; and (e) a pipe set and
at least one circulation punp for circulating said at |east one flowing
fluid. WD 2012/ 001610PCT/ 1B2011/ 052814 23. The conplex of claim 22 wherein
the conplex further includes neans for thelrmal |y }sol ating s?i d c](c)rrpiarft magt2
from assogj ated.spaces,..24. .. The. geo-thermal interfacing, conplex of claim
wher ei n s[;)?vg agna] e‘?‘%‘ru ¢ ﬁdﬁgerc%}ﬁ?lg?tﬂ’%rw?[gr %%BW#JG’ER at al”g ?‘%@ﬁﬁ%l@‘“&a‘%’&cf’é least 2
or is confi gmajedpi0obaidwacscabnefd asd MGhddaicarspace for, at |east one
facility selected fromthe group of facilities consisting of: (i) an

under gr ouR st BFRAEE Stofaee pnd Mgpegergat aem ty for items requiring

substant | aliiya a6 bafbuh BARR SLhSHAASIIU hoGrREgLage time: (111) a

shelter for accommodating at [east one person for at’ | east one hour period;
(iv)5an upgriadabliesss et eemmaniadionngysteaidi ngith heutside esfs drey smeams figng ]Zglblic
protecting at I%gg- rspn against at |east one natural or nman-nmade
threat for a (f)oerl O%Cér%{éﬁél{glanotﬂ%fg?cpprot ection against said at |east one

t hreat, (@Wixyasathdetigk opngh.safe; 15(vi) a nushroom grow room havi ng; and

20. The method of claim 19 wherein the method further includes a step of connecting at least one
10 system to a resource or supply external to the underground structure, wherein at least one switch

switches between at least two alternative sources of said resource.

21. The method of claim 12 wherein the method further includes a step of covering the structure
afier being placed in a burial site by at least one protecting layer, wherein said at least one

15 protecting layer is selected in accordance with threats specified for the structure.

22. A geo-thermal interfacing complex for affecting temperature of a flowing fluid by a substantial
ground mass, the complex comprising;
(a) a container configured for underground burial at certain depth while being human accessible
20 through passageways, said certain depth being in accordance with a required temperature of a
geo-thermal reservoir based on surrounding ground;
(b) at least one compartment disposed inside said underground container such as to leave intemal
container space for accessing interior of the compartment;
(c) means for containing at least one thermally conducting material residing in said at least one
25 compartment, such that said at least one thermally conducting material being in thermal
contact with ground surrounding said container and serving as a geo-thermal reservoir;
(d) a flowing fluid being at least one of:
(1) said thermally conducting material being contained in said compartment and configured to
flow directly from said compartment; and
30 (ii) a flowing fluid in good thermal contact with said thermally conducting material; and

(¢) a pipe set and at least one circulation pump for circulating said at least one flowing fluid.
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(vii) a multi-use underground cellar. 25. The conpl ex of claim 22 wherein
the conplex is configured for being integrated in an underground shel ter,
t her eby swowbrgot@nperature control needs of the shelt ePCTAB2026052%hie
conpl ex of claim 22 wherein the systemincludes a control system for

sel ecting one or nore facilities for receiving a flowing fluid at a

regul ated tenperature range. 27. The conpl ex of claim 22 wherein shape of
the said container is substantially cylindrical.

23. The complex of claim 22 wherein the complex further includes means for thermally isolating

said compartment from associated spaces.

24. The geo-thermal interfacing complex of claim 22 wherein said underground container is
5 configured to include a space for, or is configured to be upgradable to include a space for, at
least one facility selected from the group of facilities consisting of:
(1) an underground storage;
(i1) a storage facility for jtems requiring substantially constant temperature range during
storage time;
10 (ii1) a shelter for accommodating at least one person for at least one hour period;
(iv) an upgradable shelter, enabling adding the necessary means for protecting at least one
person against at least one natural or man-made threat for a period relevant for protection
against said at least one threat,
(v) an underground safe;
15 {vi) a mushroom grow room having; and

(vit) a multi-use underground cellar.

25. The complex of claim 22 wherein the complex is configured for being integrated in an
underground shelter, thereby serving temperature control needs of the shelter.

20
26. The complex of claim 22 wherein the system includes a control system for selecting one or more

facilities for receiving a flowing fluid at a regulated temperature range.

27. The complex of claim 22 wherein shape of the said container is substantially cylindrical.
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