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InaBa 1

OTonnexue ApoBaMu, KYKYpPY3HbIM
3€pHOM K yrnem

KoMy-To mpuxomuTcsi CKMraTh pacTHTeJbHOE UM TBEpJoe HCKOoIlae-
MO€ TOILIMBO TPOCTO AJSL TOTO, YTOGHI He 3aMep3HyTb. s npyrux Tta-
KO€ TOILIMBO JellieBae WiIH JOCTyIHee, 4eM 60jee TPaAHIMOHHbIe BHbI
TOIUIMBA, — MeTaH, MPOMaH HJd XXUJIKOe TOIIuBO. /laBaiiTe mOroBOpUM
0 HEKOTOPBIX «NPYMHUTUBHBIX», HO TIPOLIEJIINX POBEPKY BpeMeHeM CHO-
cobax ororvieHus. OCHOBHBIE CHUCTEMBI OTOIIJIEHHs, ONHCAaHHbBIE B 9TOM
KHHTe, ABJIAIOTCS TUIHYHBIMY, HO MMEIOT MHOTO Pa3HOBHIHOCTEIA.

JHeprus, MOWHOCTb ¥ TennoTa

ITpuxoaumoch ¥ BaM CbIIIATh, KaK TEPMUHBL SHEPZUS, MOUWHOCITb
H Menjoma UCHoJb3yioT OLUH BMECTO APYTOro, Kak 6yATo 6B OHU HMEIOT
oanHakosoe 3Hauenne? Ho Bexp 310 He Tak! DHeprusi — 3TO MOUTHOCT,
HAKaMJIMBAIOIIASCS YJIN pacxoayeMasi 3a OnpeeseHHOe KOJIHYecTBO Bpe-
MeHH. MOIMHOCTD — 3TO CKOPOCTh, € KOTOPOH pacxogyeTcs SHEPrusl.
Temnora — 9T0 OAMH U3 CTMOCOO0OB TepeJaud SHEPTUY, BHI3bIBAIONIMN
W3MeHEHHe TeMIlepaTyphbl. JHepTHsa, MOIIHOCTb ¥ TEIJIOTa MOTYT BbIpa-
JKaThCA MO-Pa3HOMY M CYIIECTBOBATb B PA3HBIX BHJAX.

AXOoYAb

DU3NKH U3MEPAIOT H BHIPA)KAIOT JHEPTHIO, HE3ABHCUMO OT ee BHJA,
B €IUHUIAX, HA3bIBaeMbIX x0yaamu. OIUH JKOYJIb (1 I)x) sxBUBaJIeH-
TeH oanomy eammy (1 Br) MommocTH, H3PacX0/[OBAHHOM, M3J1y4eHHOM
WM PacCesiHHOM 3a BpeMsi, paBHoe omHoi cexynde (1 ¢). [Lxoyab ak-
BUBAJICHTEH 8amm-CeKyHOe, a BATT SKBUBAJICHTEH 0XOYN10 8 CeKyHady.
3anuieM 3TO0 MaTeMaTUYeCKU:

1 Lk
1 Br

1 Br xc,
1 Ix/c.

i
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AJNTbTEPHATUBHASA 3HEPTETUKA 663 TaitH

J1s1 aekTpOHArpeBaTebHBIX YCTPOICTB BbI PACCUMTDHIBAETE 8AMM-YUACHI
(Bt x ) win kuoBart-4ackl (kBT x u). Barr-yac coorercByer 1 Br, pac-
cesnHoMy 3a 1 4ac, a 1 KBrx u — oxgnomy xusoeammy (1 kBr) MoutHoCTH,
paccesturoMy 3a 1 uac. 3amernM, yro 1 kBr = 1000 Br. IToaromy

1 Br x v = 3600 /Ix,

1 xBr = 3 600 000 Ix = 3,6 x 10° [Ix.
KANOPUA

Pexxe ucnonbsyerca efuHMLA TeILIOTHI, Ha3biBaeMas KaJzopus. OqHa
kasopust (1 xKam) — 3T0 KOJMYECTBO IHEPIHM, 3aTPAYMBAEMON HA Ha-
rpeBanue ogHoro rpamma (1 r) 4ucroil Bogsr (Haxoasweicss B KUIKOM
coctosinum) Ha ofuH rpaayc Ilemscus (1 °C). Wam maobopor — 3TO
KOJIMYeCTBO dHEPruH, TepsieMoe 1 T 4MCTOI BOABI, €CJIH €r0 TeMneparypa
nazgaer Ha 1 °C. Kunoxanopus (kxan), HaspiBaeMast TaKxe Ouemuueckou
Kanopuet, — 3TO KOJIMYECTBO 3HEPTHM, 3aTPayMBAaeMOM AJs TOrO, YTO-
681 Temmeparypa ogHOro kuaorpamMma (1 Kr) 4MCTOH BOABI YBEJIMYHIACH
Wi ymeHblmmiach Ha oxud rpagyc Leascust (1 °C). Ycranosseno, 4o
1 kaa = 4,184 Ix, a 1 xkxan = 4184 [Ix!.

ITO omnpejieleHHe KaJOPHU OCTATCsl CIpaBe[IMBbIM TOJBKO [0 TeX
1op, IOKa BOJA BO BCeM 0ObeMe OCTAeTCsl JKHUAKOCTHIO B TeUeHHE BCETO
nporiecca. Ecim xotst 6b1 yacTh BOJBI 3aMep3aeT, Taer, 3aKUIaeT WJIN
KOH/IEHCHPYETCsI, 3TO OIpe/iesieHe HeKOPPEKTHO. IIpu HOpMaJbHOM art-
MocdhepHOM JaBJIeHUN Ha IOBEPXHOCTH 3eMJIH 3TO OIpe/ieIeHHe OCTAeTCST
BEPHBIM B [quana3sone Temmeparyp npuMepso or 0 °C (Touka 3aMep3anus
Bozpl) 10 100 °C (Touka KuneHus: BOADI).

BPHTAHCKAA TENNOBAR EQUHKLA (BTE)

B CIIA pis xapakTepuCTHKW AOMAUTHHX CHCTEM OTOIUIEHHS HCIIOJNb-
3yeTcs CTapHHHAsI eAUHHIA U3MepeHus sHepruu — bpumarnckas menio-
sas edunuya (BTE/BTU). 31u eauHULB yIOMUHAIOTCA B PEKJIaMax Iie-
4eit ¥ Konaumonepos. Oana Bpuranckas Temnosas eaunnia (1 BTE) —
3TO KOJMYECTBO DHEPIHH, 3aTpPauMBaeMoli Ha HarpeBaHue OZHOTO (pyHTa
(1 ¢ynr) uncroii xuaKoi Boabl Ha oauH rpagyc Mapenreiita (1 °F). Wiau
Hao60pOT — 3TO KOJIMYECTBO SHEPTUH, KOTOpPOE TepsieT OAUH (PYHT YuCTOM
BOJBI, €C/IU €ero TeMmepaTtypa majaer touyHo Ha 1 °F. 310 ompexeseHue,
TaK JKe KaK U onpejesieHre KaIopuu, 6yAeT CIIpaBeBBIM TOJBKO A0 T€X
1Iop, MIOKa BOJa BO BceM 00beMe OCTAaeTCsl KUKOCTHIO.

! B Poccuu mpussiTo, uro 1 kan = 4,1868 [k, a 1 kxan = 4186,8 Ix cornacuo
5-it MexxayHaponuoit koHgepeHImH o CBOMCTBaM BOASHOTO Napa. — [Ipum. nep.
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TTIABA1 Otonnexne ApoBamu, KYKypy3HbIM 38PHOM N YImieM 212

Ucnonbsosars BTE A/ XapakTepUCTHKH HarpeBaTeNbHOH CIIOCO6-
HOCTH Te4Yd WM OXJaXJaollell CHocOGHOCTH KOHIMIMOHEpAa Hemlpa-
BHJIbHO. DT XapaKTEPUCTHKU ONHCHIBAIOTCA CKOPOCTBIO Nepejadl dHep-
TUM, KOTOpasi Belpaxkaercsi B Bpumanckux mennogvix edunuyax e uac
(BTE/4), a He MOJIHBIM KOJIHMYECTBOM [IEPEIABAEMOI JHEPTUH, BBIPAXKae-
MbIM B BpHTaHCKUX TeIIOBBIX eAMHHIAX. B JelcTBUTEIbHOCTH HAarpeBa-
TeJibHAsI CIIOCOGHOCTH IE€YM OIpE/IEIsiETCS MOILTHOCTBIO, a HE SHEpruei.
1 BTE = 1055 /{x. [Ipyrue, 6oJee nojie3Hble COOTHOIMIEHHS

1 BTE/u = 0,293 Br,
1000 BTE/u = 293 Br.
U nao6opor:
1 Br = 3,41 BTE /v,
1 kBt = 3410 BTE /u.

JloMamiHsAg Tiedb MMEET HarpeBaTebHyl CIoco6HOCTh (MOIIHOCTD)
100 000 BTE /4, uro sxBuBajentHo 29,3 kBT. JT10 npuMepHO COOTBET-
CTBYET MOIIIHOCTH, MOTPeGJEHHON ABAAUATHIO NMOPTATHBHBIMH 3JEKTPO-
HarpeBaTessIMM, BKJIIOYEHHBIMI Ha MOJHYIO MOIIHOCTb.

CNnocobbl NEPEAAYM TENNOTLI

Ha ropsiueil fiure TeIIoTa mepefaercs OT KOHGOPKHM K KacTpiojie
¢ BoJOH. JTo cmoco6 mepefayd TeIiOThl 3a CUET MENnA0NPOBOOHOCTIU
(puc. 1.1, A). Korna ungppaxpacnas (MK) naMna cBeTuT Ha Baiie 60Jb-
HOe ITIJIEYO, SHEPTHsl NepefaeTcss Ha MOBEPXHOCTb BAlIeil KOXKH OT HUTH
HaKaJHBaHUs JaMIIbl. DTO CIIOCO6 Tlepejad TEIIOTh TIOCPEACTBOM U3AY-
uenus (paduayuu) (puc. 1.1, B). Korxa snekTpoHarpeBaresb ¢ BeHTH-
JATOPOM 06OrpeBaeT KOMHATY, BO3AYX MPOXOAHUT Yepe3 HarpeBaTeNbHbIE
5JIEMEHTBI, 3aTeM BAYBAETCs B KOMHATY, I/Ie HAIPETHIH BO3AYX IOJHHMA-
eTCsI BBEPX H CMEMIMBAETCA C OCTATLHBIM BO3/IyXOM KOMHATBHI. JTO CHOCO6
nepejlaur TEILUIOTHI ¢ TIOMOIIbIo Koneekyuu (nepenoca) (puc. 1.1, B).

Ilpossaxan neyb

Oromnenie Oposamu — 3TO CaMblii APEBHHUH CIIOCO6 NOTYYEHHUS Tem-
Jla UCKYCCTBEHHBIM IyTeM. B mociequue rogsl KOHCTPYKIMS OpOSSIHbLY
neueti yCIOXKHUIACH, HX CTAIM OCHANIATH ONTUMH3UPOBAHHOH CHCTEMOI
0OJja4¥ BO3AYXa C BEHTWISTOPAMHU, TEPMOCTATaMu U KAMAAUMULECKUMU
KOHeéepmepamu, TMOXOXKUMH Ha Te, KOTOPble MCIIOJb3YHIOTCA B YCTPOH-
CTBaX KOHTPOJISI BBIXJIOIIHBIX Ta30B aBTOMOOMJISI. 11
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>
’> ANbTEPHATUBHAR SHEPTETUKA Ge3 TaitH

Kactpiona
C XONOAHOMK
BOAON

TennonpoBogHOCTbL
A
T lopsiuan
ennoBas | KOM(OPKa
namna \ L~
N
B WU3nyuenne ’;
ToBepXHOCTL KOXM
? Konsekumsa
A
Mogorpesarent F -
C BEHTUNATOPOM A
’
;g
4 ]
e -"' '0' "
B XonopHbii Tennoiia _o* K
LT UL LY T T - K4
BO37yX ¢
BO3/yX Ha Bxojie Ha Iﬂg,’x EQ—"'
Puc. 1.1. TIpumeps! nepenaqy TeNJIOBOI 9HEPTHU TOCPEACTBOM
temonposogHocta (A), usnydennsi (B) u xonsexuun (B)
KAK 370 PABOTAET

B aposanoii meuum pery/HpyeMblii OrOHb HarpeBaeT TSDKEABId dy-
TYHHBIM KOPIIyC II€YH, KOTOPBIil, B CBOIO O4Y€pe/pb, HCIYCKAET TEIJIOTY
B BuJe M3dyveHHs. IJTa VK-sHeprusi HarpeBaeT CTeHbI, [OJ, IIOTOJIOK
u Mmebenb. B pesysibraTe, KpoMe H3JIyd4eHHOH IEYblO TEIUIOTHI, BOBAYX
TOJIy4aeT JOMOJHUTENbHYIO TEIJIOTY eile M 6JIarofapst TEIIONPOBOLHO-
CTH, HEMOCPEJCTBEHHO KOHTAKTHPYS C ropsiyeil Neyblo ¥ HarperbiMu CTe-
HaMu, TIOTOJIKOM, HOJIOM K MeGesabio. Harperoiit Bo3ayx moaHuMaercs,



MABA 1 OrtonneHue apoBaMu, KYKypPY3HbIM 3ePHOM 1 Yrnem

BBI3bIBAS HENPEPHIBHYIO IMPKY/IALMIO BO3AyXa (KOHBEKIHMIO), KOTOpast
c1ioco6CTBY€ET BBIPDABHUBAHUIO TEMIlepaTypel N0 Bcell koMHare. [loaTomy
JIPOBSIHAs TI€Yb HArPEBaeT KOMHATY, UCHOIb3Ysl Bce TPU Coco6a, U3BecT-
ubix ¢usukam (puc. 1.2).
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Puc. 1.2, [{poBsiHas rie4b HarpeBaeT KOMHATY, HCHOJb3Ys TPU crocoba mepeaadn
TeIIa: 3a CYeT M3/Ay4eHHsl, KOHBEKIMN U TelIONPOBOAHOCTH

Xopoiasi [pOBsIHAS IeYb CMOXKET HarpeTh OOJIBbLIYI0 KOMHATY 3a NIPH-
eMJIeMOe BpeMsi, JaXke eCIH TeMIeparypa Ha Y/AHLE 3HAYUTEJbHO HHXe
Hyasi. Ecnau ApOBsAHYIO meub yCTaHOBUTb Ha (PyHAaMeHTEe JioMa PsIoM
¢ cucTeMoit 3a60pa BO3[yXa OCHOBHOM CHCTEMBbI OTOIJIEHMS, €€ BEHTH-
JIATOP MOXKET O6ecTedyuTh IMPKYJSIHIO HAarpeToro Bo3AyXa II0 BCEMY
JIOMY, JlaXKe eC/Id caMa CHCTeMa OoToruieHus He pabortaer. TakuM o6pasom,
Gosibliasi JPOBSIHAS T1eYb MOJKET IO/IEPXKUBATh CPEAHHUII YPOBEHDb TEILTa
B ZiOMe BCeraa, MCKIodasi caMble XOJIOHbIE [IHH.
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AJIbTEPHATUBHAS 3HEPTETUKA 6e3 TaiiH

Ha pucynxe 1.3 mso6paxkeHa THIIMYHAsi APOBSIHAsI meYb B paspese,
eclIi CMOTpeTh Ha Hee COOKy. 3a6opnux nepeuunozo 6030yxa Bceraa
o6ecnieyBaeT MOCTYIUIEHHE HeGOJIbIIOTO KOJNYeCTBAa BO3AYXa B MONKY.
VHTEHCHBHOCTD TOPEHHS MOXKET PETY/IMPOBATHCS € MOMOMUIBIO 8MMOPULHO-
20 6030yxo3abopruxa. OTKPBHIBAsI €T0 KJIANAH, YBEJIUYNBAEM MHTEHCHB-
HOCTb TOP€HUS U, COOTBETCTBEHHO, IIOBBINIAEM TEMIEPATypy. 3aKpbiBasi,
YMEHbIIaeéM HHTEHCHBHOCTb rOpeHusi 1o MuHuMyMa. Kamarumuuecxkui
KOH@epmep TipeBpaiiaeT GOJIBIIYIO YacTb SHEPTUM, cojepXKallelics B
JbIMe, B IIOJIE3HOE TEIUIO, a TaKXKe YMEHbIIAeT 3arpsi3HeHHs, KOTOpbie
BBIXOZSAT B Obemoxod. (IIpu enaHUM KaTaIUTHYECKUH KOHBEPTEP MOX-
HO MCKJIOYUTH M3 Tpouecca.) Bosbinas ApoBsiHas neub B HOpMalbHBIX
YCJIOBHAX MOXeT MMeTh MOIIHOCTDb cBbiue 150 000 BTE /4. Jt0 cpasHu-
MO C MOIIHOCTHIO GOJBINOI Ta30BOH meyw.

K AbiMoBo# Tpy6e

DBbimoxog

Katanutmnueckun
KOHBepTep

RN

Deepua neun

H

3abop “
NepBUYHOTO ' S;;ﬁmopnbm Aposa
803ayXa
. | 3a6op
BTOPUYHOFO
BO3Ayxa
Tonka

Puc. 1.3. Cospemennan apoBsiHas neus (Bug c60Ky B paspese)



TTIABA1 OtonneHue ApoBamMu, KyKYpPy3HbIM 3epPHOM U yrnem

IIpexpacHoe omucanue paGoThl APOBSHON Ie4M, a TAKXKe JPOBSHOTO
TOIUIMBA B OOUIMX 4YepTax COAEPIKUTCS B MaJeHbKOH KHuxKe Pamnda
Puun «Bce, umo nyxHo 3name o Oepese na npaxmuxes (Springfield.
Oregon: Ritchie Unlimited Publications, 1998). OnHako HUM 3Ta KHMTA,
HH Ta, YTO BBl celiyac yuTaere, HE ABJSIOTCS MOCOGUAMH MO Gesomac-
Hoctu. EcaiM y Bac BO3HUMK/IM KaKue-TO COMHEHHS TIO IOBOAY YCTaHOBKM
M HCNOJb30BAHUS APOBSHBIX Teyell IMOCTe YTEHUS WX HHCTPYKIMIA II0
SKCILIYaTal[H, CBSIKUTECh ¢ MECTHOM TOXApHO! MHCHEKI(Hel, KoTopas
B JII060M ciy4ae OyJeT IpoBepATb BAIlly CUCTEMY.

NPEMMYILECTBA POBAHOM NEYMH

o [/IpoesiHas mieub He TpeOyeT HUKAKWX BHEIIHNX HCTOYHUKOB 3HED-
rud, 4ro6bl o6oTpeBaTh KOMHATY, B KOTOPOit oHa crout. Ecam sta
KOMHATa Ha HHXKHEM 3Take, TO JBEPU €€ MOJKHO OCTABHUTH OTKPbI-
TBIMH TaK, YTOGBI TEIIbIH BO3LyX MOJHHMAJICS BBEPX U 060OrpeBas
OCTJIbHYIO 4aCTb JjoMa. B aTOM ciiyyae ApOBsSHAs Neyb MOXKET CJIy-
JKHTh pe3epBHBIM MCTOYHHKOM TeIJIa, €CJIH OCHOBHOE OTOIJIEHHE
OTKTIOYIIOCH.

¢ /IpoBa — 3TO BO30GHOB/sIEMOE TOILIHBO. [lepeBbss MOTYT ObITD Crie-
[HaTbHO BBIPAIIEHB! ¥ CIHJIEHBI, YTOOBI 06€CIeYUTh TOIIHBO /IS
0o60oTpeBa, TaK ’Ke KaK OHM BBIPAIMBAIOTCS W CIUJIMBAIOTCS [JIA
ofecnevenHnst MHJIOMaTepUalaMy CTPOUTENbCTBA.

e Cikuranve JpoB B Ie€Yd MOXKET MHHUMH3NPOBaThb OTX0/bl. [lepe-
Bbsl, KOTOpblEe TaK HJIH HHade ObLIH Obl COX)KEHBI Ha MYCODHOH
CBaJIKe WM CO3JaBamy 6bl 10XKapooNacHyio cuTyauuio (HarpuMmep,
CYXOCTOH B JieCy), MOIYT ObITb COGPaHBI, PACIUJIEHBl  HCIOJb30-
BaHbI /Il OTOTLJIEHHSI JIOMOB.

e YacToe u peryJisipHoe HUCHOJb30BAHME JAPOBSHBIX IIeYell MOXKeT
CYHIECTBEHHO YMEHBIIUTh CTOMMOCTb OTOILTEHMS JOMa OOBIYHBIMU
crmoco6aMu. IJTO MOXKET TaKe CMSITYUTh BHSHHE HEOKHIAHHOTO
cepbesHoro JedunuTa IPHPOAHOTO Ta3a WIN HePTH.

o [l HEKOTOPBIX Mo/t APOBSIHBIE TEYH UMEIOT ICTETHIECKYIO IIPH-
BJIEKATENBHOCTD.

HEQOCTATKH QPOBAHOW NE4M

o [/IpoBsHbie meun MoryT ObiTh omacHbiMH! Ilepen uxX yCTaHOBKOH
¥ MCMOJb30BAHUEM IIPOYTHTE WHCTPYKIMIO IO 3KCILTyaranMu. Bbl
JO/DKHBI HAZETh 3aIUTHBIE OYKM ¥ MOJHOCTBHIO ce6si 06e30macuth
(BK.TIOYAass PyKHM) OTHEYNODPHOW OfeX[I0#, Korma paGoTaere Bo3ie
TOIISIIIeNCST TIeYH.

15
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e Crnexyer npuo6pecT ¥ XpaHHTh 3aaC CyXUX HAIUIEHHBIX JPOB.
BpeBna gosxHBI ObITh pa3py6iieHbl U PaCIHJIEHBI 110 JJ/IMHE TaK,
4TOObI OHM JIETKO BXOJAWJIM B TONKY ¥ XOPOINO IOMEINANHCh B Hel.
Bce aro moxer 6biTh HeyJOOHO M XJIOTIOTHO. B HEKOTOpBIX MecT-
HOCTSIX APOBa MOTYT OKAa3aThCs CJAUIIKOM JOPOTHMH.

¢ JlepeBo Hy:XHO NpOCYIIUBAaTh IO KpaiiHeil Mepe 12 MecsineB mocJe
py6km, a ayume — 18 mecsines. Csekecpy6/ieHHOe JepeBO COAep-
’KMT MHOT'0 BJIarH, M JpOBa U3 Hero ropar HeaddekrusHo (a uHOTAA
U COBCEM HE TOpPAT).

e OroHb Tpe6yeT NOCTOSSHHOTO BHUMAHUS.

e /lpoBa — 3TO OTHOCHUTENHHO HeI(PEKTUBHBIA UCTOUHUK TOIMIMBA.
Hu oana npoBsinast neub He CpaBHUTCS 1O 3P (PEKTUBHOCTH C IEpP-
BOKJIACCHOH Ta30BOH MeYbIo.

o /IpoBsiHas neyb TpeGyeT 4acToil OYHCTKU. 30JIa M YTOJb JOJKHBI
IIOJTHOCTBIO OCTBITh Tepel yAajJeHHeM, M 3TO BPEMSI BKJIIOYAETCS
B II€PHOJ TIPOCTOSI TIeYH.

e [IpIMOBYIO TPy6y HY’KHO DETYJISIPHO IPOYMINATH, YTOOBI M36EKATh
06pa3oBaHUs CAXU, KOTOpasi MOXKET BOCILJIAaMEHHTBCSI W BbI3BaTh
onacHslit noxap 8 dvimoxode (unu noxap 6 dvimosou mpyée).

e B HEKOTOPHIX MECTHOCTAX HMCHOJb30BaHME APOBSHBIX Hewel orpa-
HUYEHO Ui 3anpenteHo. Hexoropele cTpaxoBbie KOMIAHHH HE BBI-
JafyT CTPaxoBOH IOJHMC HA JIOM, B KOTOPOM €CTb [POBSIHAs II€Yb.

e Ecim BBl xOTHTE O6OrpeBaTh Bech JAOM C IIOMOILIbIO OZHOU JPOBs-
HOHM Ile4H, TO B KOMHaTe, I/leé OHAa yCTAaHOBJIeHAa, OyAeT CJIMIIKOM
AKaAPKO.

3axaya 1.1

UTo MOXKHO CoKedb B JAPOBSIHOI Ieud, KpoMe ApPOB, YTOGBI MOJYyYUTh
temio? Kak HacyeT apeBecHOTO yrjisi, KaMEHHOro YIJISI MJIH TOPIOYHX
JKHIKOCTEH ? '

Pemenne 1.1

BosabmnacTBO APOBSHBIX Iedyell CKOHCTPYUPOBAHBI TaK, ITO UX MOXK-
HO TOIIMTDH TOJIBKO OIpe/ieJIeHHbIM 00Pa3oM PACIUIEHHBIMU CYXUMH JPO-
BaMU U HUYeM HHbIM. [IpeBeCHBIN U KaMEHHBIH yTroJib BBIAEASIOT CJIHULI-
KOM MHOIO TeIIOThl. KcmoJib30Bahie JII060T0 XUAKOTO TOIVIMBA MOXKET
BbI3BaTb B3PbIB I MOMEHTAJIPHO CHAIUTh BelW, KOBpPHI U Mebesab. Bmecre
C TEeM €CTb I1eu#l, CHeNHaJIbHO CKOHCTPYUPOBAHHbIE TaK, YTOGBI X MOXKHO
6bL7I0 TOIUTH He TOJBKO APOBaMH, HO M yrieM. O6 3TOM MBI pacCKayeM
JaJjbllie B paszese «YTOJbHbIE IeYn». )
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FNABA 1 OTonneHue ApOBamMK, KYKYPY3HbIM 38PHOM M YIMEM AR

Meun HA nennetax

CymectByer Gosee sddexTuBHbIH, YuCTbI M 6e30macHbiii cnocob
TONHTD JEPEBOM, YeM CTaphlii CIOCO6 MCIOIb30BAHHUS <«BSI3aHOK JPOB».
Ha jeconuikax ONMIKH IIPECCYIOTCS B TpaHyJbl (neiemst), KOTOPbIMH
- MOXXHO TOIIHTD NEYH.

KAK 3TO PABOTAET

Ha pucynke 1.4 npuBeaeHa ympolieHHad (QYHKIHOHA/IbHAas CXeMa
neud Ha mesrerax. [lemseTsl — 3TO IpPaHyJibl, KOTOPbIE HEMHOTO IIO-
XOXH Ha CyXOH KOpPM Ui XKMBOTHbBIX, UX HY)KHO 3achinaTb B GyHKep.
CucreMa nojayd rpaHyJ, OOGBIYHO COCTOSIAs W3 3/JEKMPOMOMOpd U
WHexa WIU APYrOrO MEXaHWYEeCKOTO IIPUCHOCOGJIEHMSI, 3arpyXaeT MX
B TOIIKY CO CKOPOCTbIO, KOTOpasi MOXKeT ObITb BbI6paHa BPYYHYIO MM
ABTOMATHYECKM B 3aBHCHMOCTH OT THIA IeYM WX MPeAHOYTeHHUs HOJb-
3oBareJIsl.

ByHkep ana nennet

§——~> TopAuwii Bo3ayx
B KOMHaTty

—— [sepua neun

Yxopawwe razp «——

Tonka

T

Puc. 1.4. YupomeHHas GyBKIMOHAIbHASA CXeMa e4H Ha NeJieTax

MNogava Bozgyxa ————>

NoToK ana 30nb!

BeHtunaTop

Tlesnersi mpH 3achilike O6GPa3yIOT CHUIIKOM ILIOTHBIH CJIOH, YTOObI
3(¢pdexTHBHO ropers. Brl He MOXeTe NPOCTO 3arpy3uTh TpaHydaMu 00bIY-
HyI0 JPOBSIHYIO II€Ub U HAJEsATbCs, YTO OHa Oyner paborarb. Urobbl obe-
CIIEYHTh TOpeHre, HeoOXOIMMO IPOKAYMBATD BO3AYX depe3 Kydy IpaHy.I.
Bosgyx MokHO GpaTh M3BHe, 4To6bl He €O3[aTb B JAOM€ NOHUKEHHOE 17
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E‘%\) AJNTbTEPHATUBHAR 3HEPTETUKA 6e3 TaiH

JaBjeHue, M3-32 4ero XOJIOJHbIH BO3AyX MOXKeT ObITh 3aTSHYT BHYTDb.
JIbIM TaK>ke HY>KHO BBIITYCTUTb Hapy>Ky. Temblil YHCTBIN BO3AYX U3 Me4YH
TIOCJIE HarPeBaHUs B TOIIKE U Yepe3 Mmenio06 MeHHuK u3 ropupPOBAHHOIO
MeTaJl/Ia BIyBaeTCs B KOMHATy.

ITeyn Ha mesuteTax MMEIOT OAMHAKOBYIO 6Ga30BYI0 KOHCTPYKIHIO, OT-
JIMYasiCh MO pa3MepaM. ['opsiumii BO3AYX U3 I€YU BTSITHBAETCS B BO3AY-
XOBOJZ M LHPKyJupyer mo Bcemy aoMmy. Ileum Ha nesserax MOryT ObITb
YCTaHOBJIEHbI BMECTO I'a30BbIX Iledyell ¢ IPUHY/IUTEJIbHON BO3MYLIHOM TS-
roit mocjae He6osibmOH MOAUGMUKAUMN CHCTEMBI paclipelesieHUs BO3AY-
xa. ABroHOMHBIE OBITOBBIE Me4M Ha mejerax obecneuusaioT oT 30 000
a0 70 000 BTE/y. IIpoMblilUIeHHbIE TI€YH MOTYT MMETb CYIIECTBEHHO
606JIBIIYI0 MOIHOCTb.

NPEMMYLLECTBA NEYEH# HA NENNETAX

o Ileun Ha neserax Gosee 3(pHEKTHRHBI, YeM JpoBsiHbie meun. [pa-
HyJIbI OYMINEHBI, B HAX MMHHUMYM BJard, MajJo WIH COBCEM HeT
cMouibl (COKa), HET TIpsi3u, HAaCEeKOMBIX, KOpbl. B pesy.brare 110-
Jyqaercsi 6oJibllie TeIJia, MEeHbHIe 3arPs3HEHMI U MeHblIe 30Jbl Ha
KMJIOTPaMM TOILIMBA.

e Ileun Ha neinerax Ge3onmacHee, 4eM ApoBsiHble Neyu. [ToBepxHOCTD
Meyw Ha MNeJUIeTaXx He neperpeBaercss (3a WMCK/IO4EHUEM CTeKJa
JABEPIIbI).

o B neun Ha nesrerax teMiepaTypa peryJupyercs pouie, YeM B Apo-
BstHOM neuyn. Ileup Ha mesieTax He TpeGYeT MOCTOSIHHOTO KOHTPOJIA.
Bor MoxeTe ycTaHOBHTH TEpMOCTAaT U AOCTATOYHO HAMOJTO 3a6bITH
0 Helf, TOJIbKO MEePUOJUYECKH TIONONHATD GYHKEP.

e 3071y MOKHO YAQIUTb, HE JOXHUJASICh OCTHIBAHUS IEYH.

e Ileun Ha mesrerax He TPeOyIOT ABIMOBBIX TPY6. BhiTsDKHas Tpy6a
MoXeT ObITh BbiBefleHa M3 CTEHBI /IOM2, TaK Xe KaK 3TO AEJIaeTcs
IIPH YCTaHOBKe BBICOKO3(p(eKTUBHLIX ra3oBbIX nedeil. Takum 06-
pasoM, 3/1ech He IPOUCXOIUT 0OPA30BAHUS CAXKH.

e [leun Ha messerax MOTryT GBITH pa3pelleHb! B Te€X 061acTAX HIU
paifoHax, rie ApOBsSIHbIE TIeYH 3alpelleHbl.

HE[IOCTATKM NMEYE# HA NENNETAX

e Ecim OTKIIOYMTCSI HampsDKeHWE B CETH, TO Ileyb Ha MeLIeTax He
CMOKeT paboTaTh, €C/IH ee He CHAOMUTDb Pe3epeHbiM AKKYMYAAmo-
pOM WM €CU Y BaC HET PE3ePBHOM CHCTEMBI 3JEKTPOCHAGKEHUS.
ITO MPOHCXOAHUT IIOTOMY, 4TO /s BEeHTHIATOPa u MoTtopa(oB) He-
00XOINMO 3IE€KTPUYECTBO.



MABA 1 OtonneHue ApoBaMu, KYKypy3HbiM 3epHOM U yriem

e Ileun Ha mesteTax UMEIT CJOXHYI BHYTDEHHIOI 3JIEKTPOHHKY.
ITH 37 €EKTPOHHBIE CXEMBI, IPAKTHYECKH TaKKe Xe, KaK B COBpeMeH-~
HBIX Ta30BBIX NeYaX, ONPeJessTioT CPOK CIYXKObI CHCTEMBI — ITOKA
He OTKaXXyT KoMnoHeHThl. [locsie 4ero Bca yCTaHOBKA BBIXOAUT M3
CTpOS ¥ He MOXeT paboTaTh [0 TeX NOp, NOKa KBaJu(UIMPOBAH-
HBI CHelyaJiCT He MOYHHHUT ee. JIio6asi meun Ha meseTax JOJKHA
UMeTh cemesol uabmp st TOro, YToObl MCKIIOYWTH PHCK BBI-
X0Jla U3 CTPOS 3JEKTPOHHOH CHCTEMbI M3-3a CKAa4YKOB HAIPSKEHUs
B CETH.

o Eciu nocTopoHHHE mpeaMeThl OKaXyTcsl B CHCTEMe IoAa4H neJuIeT,
BO3HHMKHET 3aTOp, KOTODBIii MpUBEJEeT K OCTAaHOBKE PaboThbl MevH.
Ecin Bac feHb-pyroit He 6bLIO A0MA, KOTAA 3TO CIYyYUA0Ch, TO BbI
BEpHETECh B XOJOJHBIH JAOM.

o [lesneThl, BIIOJIHE JOCTYIHbBIE B OHUX MECTHOCTSIX, GbIBA€T TPYAHO
Halitu B Apyrux. Y BaM HyxHO Oyaer MMeTh MX 3amachl Tak JXKe,
KaK 3amnachbl ApoB AJs APOBSHOU IEUH.

o IlesneTsl MaKkyoTCsA B TSXKesable MEIIKM, OOBIMHO Becsimue 18 Kr,
T. €. 40 pynroB. B x0s04Hy10 NOrOAy GYHKEP AOMKEH 3alOJHATHCS
nesteTaMy pa3 B I€Hb, a TO ¥ Yalle. JTO 3HAYMT, YTO BaM NPUAET-
sl IOHUMATh U NEepeTaCKHBaTh MHOTO TaKHX MEIIKOB.

3azava 1.2 ;

Moxxer i APOBsiHAsl TMeYb MM T€Yb Ha Ie/uieTaX ObiTh Ge3omacHO
NOJICOeTMHEHA K TON K€ BBLITSKHOM Tpy6e, YTO M APYyroe mpUMeHseMoe
o6opyoBaHvie, HAIPUMED Ta30Bas Teuyb?

Pemenue 1.2

Enunas gpiMoBasi Tpy6a MOXKeT BKJIIOYaTh MHOro TpyG (M3onupoBaH-
HBIX OTHEyMOPHBIX BO3AYXOBOJOB, BBIXOASINHMX HapyXKy), KaXaas H3
KOTOPBIX o6C/ay>kuBaeT cBoe obopyxnopaHue. Ho Takas npiMoBasi Tpy6a
JIOJKHA ITPOBEPSATHCS MOXKAPHBIM MHCIEKTOPOM U CTPAXOBOI KOMNaHuei,
npesk/ie 4eM 3alyckaercs Jjio6oe o6opynoBanue. Y xaxoou 0pogaHou
neuu 0oaxna umemvcs ce0s omdeavnas mpyba. Ilonwimxa coearamo
06wy mpy6y 0 OPoBAHOU Neuwy uLU newu Ha nearemax u 0aa 106o-
20 Opye020 000pydosanus moxem npusecmu x npobaemam. B MecrHbix
3aKOHAX He BCET/a 3TO Pa3bsiCHSIETCSI, HO IOCJie HeJJONTHX MOUCKOB B VH-
TepHeTe BBl CaMy y6eqUTech, YTO AJIA TOTO, YTOObI COXPAHHTD 3[0POBbE H
J€HbIH U KUTb B HETIOBPEXX/CHHOM /IOM€, He HYXXHO NMOACOeAMHATD JpO-
BsIHBIE Ile4M, TIeYd Ha MeJUieTax M Jioboe Ipyroe o60pya0BaHKE K OJHOM
U TOH Xe BBITSIKHOI TpyO6e.

19



<,

&

%" AJNTbTEPHATUBHAS JHEPTETWKA 663 TaiH

Meyun Ha KyKYpy3HOM 3epHe

20

AnbTepHATHBOW T'PAaHYJIMPOBAHHBIM ONMJIKAM MOTYT ObiTb OUMINEH-
Hble CyXHe KyKypy3Hble 3€pHa, KOTODBIMU TOXKE MOKHO TOIMTb TEYH.
Ileuu na kyxypy3Hom 3epue BO MHOTOM INOXOXKY HA IeYH Ha MEJIETaX,
HO MMEIOT HECKOJIbKO CYIECTBEHHBIX OTIHYMA.

KAK 3TO PABOTAET

Pucynok 1.4, npezacraBieHHBIH BbIIIE, MOXET CIYXHUTb YIIPOIEHHOM
(byHKIUOHAIBHON cXeMOH meud Ha KyKypysHoM 3epHe. Haubosee oue-
BH/IHOE Pa3Jjnyie MeX/Iy Neyplo Ha rPAHyJINPOBAHHBIX OIMJIKAX U HEeYbi0
Ha KyKypy3HOM 3epHe 3aKJII0YaeTcsl B TOM, YTO BO BTOPOM CJIy4ae BMECTO
neJiieT B GYHKeP 3aChIIaloTCsl KyKypY3HbIe 3€pHA, CYMIIEHHbIE ¢ NOYaT-
KoB. CHCTeMa MO/a4yy JOCTABAAET 3ePHA B TOIKY.

Ectp u BTOpOE OT/IMYME MeXXIy medYblo Ha TejljeTax M Neyblo Ha Ky-
Kypy3HoM 3epHe. Kykypysa, B oridue OT JepeBa, COJEPIKUT 3aMETHOE
KOJIMYECTBO 3Manoaa’ (3TOT K€ 3TaHOJ WCIOJb3YETCS B KaueCTBE JO-
6aBKH B TaKHX BH/AX aJbTEPHATHBHOTO aBTOMOGH/IBHOTO TOIIMBA, KaK
easoxon® u E85*), Toraa Kak B iepeBe ero HeT. JTAHOJ TOPHUT ¢ GOJIbIIAM
Bbi/leJIEHHEM TEIIOTHI, YeM JIEPEBO.

KpoMe TOro, B KyKypy3HBIX 3€pHaxX €cTb Macjo (TaKMM Mac/joM BBI,
BO3MOXHO, TIOJIb3yeTeCh, NOMKAPUBAS €/ly), ¥ OHO TAKXKe TOPUT ¢ 66Jib-
IIMM BbIAEJICHHUEM TEILIOTHI, YeM JEepeBO, XOTSA ropas3fio MeAjIeHHee, ueM
ITAHOJ.

Orxozp! B eyax Ha KYKypy3HOM 3€PHE HAKallIMBAIOTCS B BUIE ULIA-
K@, TMOX0Xero Ha KyCKH BBICOKOKOHIIEHTpUpoBaH#oro yris. Iliak Hago
TIEPUOAMYECKH YAAMATh M BBIOPACHIBATH, TAK K€ KaK 30/ly M3 Iededl Ha
nestetax. OTXOHOB B CHCTeMax HA KYKYDY3HOM 3epHe MHOro G6oJblie,
4yeM B CHCTEMaXxX Ha MeJuieTax.

He6ospiue mneun Ha KyKypy3HOM 3ephe 06eCHeYMBAIOT MPUMEPHO
or 30 000 mo 70 000 BTE 4. Bospniue meur Ha KyKypy3HOM 3€pHE,
NpeAHa3HaYeHHble I CHCTEM NPHHYAUTEJBHOTO BO3AYINHOTO OTO-

IJIEHUs JOMOB, MOTYT HMMeTb ropas/o 6OJbUIYI0 MOIIHOCTh — CBbillle
100 000 BTE /4.

2 Hu B KyKypy3e, HH B JiepeBe He COAEPIKUTCS ITAHOJ, HO OH MOXeT ObITb
HOJIyYeH M3 HUX 3a CYeT NpOlleccoB OcaxapuBanus u Gpoxenus. — ITpum. peo.

3 Bensun c nobasienneM 10% atanonsa. — ITpum. nep.

* Bensun c go6asnenueM 85% stanona. — ITpum. nep.

5 DTaHoJ KaK TOILIMBO JUist fededl He mpuMeunsiercs. — Ilpum. ped.



MABA1 OtonneHue ApoBamMu, KYKypYy3HbIM 3epHOM U Yrnem

NPENMYLLECTBA NEYEH HA KYKYPY3HOM 3EPHE

Ileuu Ha KyKypy3HOM 3epHe Gonee 3bQeKTUBHBI, UeM JPOBSHbDIE
neyu. Cyxue U YMCThie 3epHA CrOPAOT IPaKTHYECKH MOJTHOCTBIO.
B pesyJspraTe BBl NOJIy4aeTe MaKCHMYM TeIUIOTBI IIPH MUHUMYyMe
3arpsA3HEeHHH U Mycopa.

Ileun Ha KyKypy3HOM 3epHe 6e3omacHee, 4eM JPOBSIHbIE IIe4YH, IO
TEM JKe IPUYMHAM, YTO U IleY Ha IejlieTax.

B cucteMax oTomseHHMsI Ha KYKYPY3HOM 3€pHe IpOIle peryanpo-
BaTh TeMIepaTypy, KaKk U B CUCTEMAaX Ha IeJJeTax.

Illnak MOXKHO yAa/IuTh, HE OCTAHABJIWBAS I€4b HAJ0JTO, U OT HETOo
MeHbllle TPSA3H, 4YeM OT 30Jbl, KOTOpasi o6pa3yercsi IPH TOpeHHH
neJyieT, a TeM 6osee APOB.

Jlist medn Ha KyKypy3HOM 3epHe, Tak jke KakK M JJIs eYM Ha meJlie-
TaX, He TpeGyeTcsi ABIMOBasA TPyOa Ha KpBIlle, TaK 4TO Bce mpobiie-
MbI, CBSI3aHHBIE C HEIO, HCYe3a0T. BpixoAsiue rasbl MOTyT OBITH
BbIBEZIEHBI HAPYXy C MOMOINBIO BBITSKHOM TPyObl B CTEHE [JOMA.
Tleyn Ha KyKypy3HOM 3epHe MOTYT ObIThb pa3pelleHbl B MECTHOCTAX
WM palioHaX, T/le [POBsHbIE €YU 3aTpeIleHbl.

Ecim y Bac ects apyr-gepmep, y KOTOPOTO NOYTH KaX[bii roz
OCTAIOTCS U3JIHIIKYM KyKYPy3bl, BaM B/BOiiHEe IOBE3JIO.

HEJIOCTATKM NEYEHR HA KYKYPY3HOM 3EPHE

EciaM OTK/IIOYUTCS HanpsiKeHHe B CeTH, TO Iledb Ha KyKypy3HOM
3epHe He CMOXKeT paboTaTbh. JTO Ta Ke mpobsieMa, YTO U y Ieyeii
Ha me/uteTaX. Bl 10oJDKHBI UMETh pe3epBHYIO GaTapeio, 4ToObI 0be-
CrevnTh paboTy LIHEKA M BEHTWIATOpa, HO 6aTapes JOJDKHA ObITh
3apspKeHa 3apaHee, IIPUTOM OHa pa6oTaeT OrpaHUYeHHOe BpeMsl H
He peuuT npobieMy, ec/M JIeKTPUIECTBO B CETH NpomnajeT 6oJbllie
4eM Ha HECKOJbKO 4acoB.

Ileun Ha KyKYPY3HOM 3€pHE, TaK )€ Kak U MX aHaJIOrM Ha IeJsuie-
TaxX, UMEIOT 3JIEKTPOHHBIE CXEMbI, KOTOPble YyBCTBUTEIbHBI K CKa4-
KaM HanpsDKeHHs B ceTH. 1103TOMy a/ieKTPOHHBIE CHCTEMbI meueii
Ha KYKYDY3HOM 3epHe JOJKHBI ObITb CHAGXKEHbI CETEeBBIMH (PHJIb-
TpaMH.

Ecau nocTOpOHHHI HpeAMeT OKakeTcsi B CHCTeMe NOZauH, Bbl Oy-
JleTe UMETh T€ XK€ HeNPUSATHOCTH, KOTOpbIe CIy4YaloTCsl B Iedax Ha
neJieTax.

OuniieHHOe CyX0e KyKypy3HOoe 3epHO, KOTOPOe:BHOJIHE AOCTYIIHO
B OJJHMX MECTHOCTSIX, MOJKET COBCEM OTCYTCTBOBaTb B APYTUX, TaK
YTO JOCTaBKa ero o6oiAeTcsi OYEHb JOPOTO.

WV
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3agava 1.3
He MoryT /in xykypy3Hble 3epHa B Iie4yd MHOT{a BAPYT JIONATHCS, BBI-
3bpIBas LIYM M IPsi3b U CO3/[aBasi OMACHOCTH B3phiBa?

Pemenne 1.3 _

JTOro He NTPOU30IAET B PAaBHIBHO paboTawmux ycrpoiicreax. Max-
THYECKM 3€pPHa JaXXe He CAABJMBAIOTCA U He pacTpecKuBaioTcd. Ecam 6bi
HOROGHOE CIy4asioch, TO HEeYM Ha KyKYPY3HOM 3epHe He BBIAEP:KAIH Gbl
KOHKYPEHIMU Ha pbIHKe.

YronbHble neyu

22

Amepuka moka eime o6mamaer GoupmmMu 3amacamu yrias. Ilo sroit
NpUYHHE, 2 TaKXKe H3-32 BO3PaCTaleil CTOMMOCTH OGBIYHOTO TOILJIMBA M
BCe ellle 5K30THYECKOT0 XapakTepa 6oJiee TIPOBUHYTHIX TEXHOJIOTHI 060-
rpeBa, YTOJbHBIE NIeudl B IOCAeJHIE TOAbI CTANU TIOMY/ISAPHBIMH.

KAK 3T0 PABOTAET

YroJjbHbIE NIeYd NOX0XKH Ha APOBsiHbIe. BoJsee Toro, cymecTByioT ru-
6puHble BADHAHTDI, KOTOPbIE MOXHO TOIHTH KaK yIJIeM, TaK U APOBaMH.
I1aBHOE oT/iMYMe YTOJbHBIX IeYeil OT APOBSIHBIX 3aKJIOYAeTCs B IIPHH-
nune JeHCTBMS CHCTEMbl HOZayu Bo3ayxa. /lpoBa ropsr jyudine, ecsu
BO3JyX IOCTyIaeT IPENMYIIeCTBEHHO CBEPXY, a Yrollb — €CJIH BO3LyX
MOAAeTCs CHU3Y.

Ha pucysxke 1.5 npexacrasieHa HpyHKIUOHATbHAS CXeMa THOPHIHOM
ne4yy, KOTOPYI0 MOXHO TONMTDb Kak yrjieM, Tak u apoBamu. Yrtob6bl 0Ge-
CIIEYUTb TOPEHUE APOB, HYXKHO 3aKDPHITh 3ACJHOHKY <«YTOJBHOIO» BO3-
AyX03a60pHMKA, NPEAHA3HAYEHHOTO /Ui CO3/IaHuUs MOTOKA BO3AyXa AJs
ropeHusi yTJsi, W HCIOJb30BAaTh <«IPOBSHOH» BO3AyX03aGOpHHUK, CO3-
JAOIIKK pery/aupyeMblil IIOTOK BO3AyXa /ISl TOPEHUs JPOB, KOTOPBIH
BJIHSI€T Ha MHTEHCHBHOCTb TopeHusi. UTo6nl obecneynTh rOpeHue yris,
HY>KHO 3aKpbITh <«APOBSIHOH» BO3AyX03aGOPDHHK U OTKDPBITH 3aCJOHKY
«yTOJIbHOTO» BO3AyX03a6opHuKa. B ob6oux ciaydasx mocie Cropanus
TOI/INBa o6pa3yeTcsl 30J1a, KOTOpasi cobupaeTcsi B JIOTKe Ha [JHe IeYH.
ITOT JIOTOK HYXXHO IEepUOJMYeCKN BBIHUMAThb U ouuuiate. Hekoropsie
yro/ibHble II€YH HMMEIOT 3aC/IOHKH, B CHCTEME peryJHpPOBKU KOTOPBIX
HCIOJb3YeTCsA TePMOCTaT; 3TO [aeT BO3MOXKHOCTH MEHSITb BO3TYIUHBIH
MOTOK M, COOTBETCTBEHHO, HHTEHCUBHOCTb ropeHus yrias. B 6oJiee co-
BpeMeHHbIX Ne4Yax B «YTOJIbHOIl» CHCTeMe MOJaYu BO3JyXa MOXeT GBbITh
yCTaHOBJIeH BeHTUAATOp. IIpousBoguTen yroabHbix neveil pekoMeHay-
IOT NOKYNaTh Y20Ab-anmpayum riay6okoro sajeranus. Mcnoap3oBaHue



FMABA1 Otonnexue gpoBamu, KyKYPy3HbiM 3epHOM 1 yrnem

bumymuno3anozo yzia e pekomenayercsi. Topgh n 6ypouid y2016 MOTYT
ropeTh, KaK ApOBa, B HEKOTOPHIX MMGPUIHBIX Medax, HO BO3MOXXHOCTb
HX KCIOMb30BAHUSA [0JKHA OTOBAapUBATHCSA B MHCTPYKIMM IO SKCILIya-
TalHu.

K avimoBoii Tpybe

Avimoxopn

/ DNsepua neuu
OrHeynopHbiiA

«[lpoBAHOW»
Knpnuy B03AyX03a60pHNK
i (perynupyembii)
E’ ' (sabop Bo3ayxa npu
PeweTKa i) ropeHnu gpos)
«YrofibHbin»
BO3Alyx03a60pHUK
C 3aCNOHKOW
(3abop Bo3ayxa npwn
ropenui yrin)

Tonka

NoTok pnAa 300l

Puc. 1.5. Ynpouennas QyHKIIMOHAIbHAS cXeMa THOPHAHOIT IeYH, KOTOpasd MOXKET
TONUTHCA APOBAMU WM YI/IeM-aHTPAILluTOM

HC‘II/I, IIpeAHa3HaYeHHbIe TOJbKO IS TONKK ApOBaMHM, HE MOTYT TO-
MUThCA YTJIEM, TaK KaK B TAKHX I€4aX KOHCTPYKIHUSA CUCTEMBI NOAa4YH
BO3/lyXa He pacCuMTaHa Ha HCIIOJIb30OBaHHE J1060r0 Apyroro TOILINBa,
KpoMe CYXuX NHUJIEHBIX JAPOB. Toyno Tak e n meuw, IIpeAHa3Ha4YCHHbIC
TOJIBKO AJISI TOIIKH YIJEM, He MOI'yT TONIUTHCS HHUYEM, KpOME aHTpaljuTa.

MPEMMYLLECTBA YrONbHOH NEYN

« B paﬁOHax, TAe yroJb JEerkOAOCTyHEH, €ro HCIO/Jb30BaHHE IKO-
HOMHYECKHU OIlPpaBJAaHO. 10 nenaer yroJjib npearnoyYTUTEIbHDIM TO- 23
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TIUBOM [UIS JTOfieH, IPOKUBAIOMMX B TAKMX MECTHOCTSX {ecim BBl
K HUM IPHHAJIEXKUTE, TO ITO BaM M3BECTHO!).

e AHTpalUT TOPHT YMCTO, BONPEKH PaCIPOCTPAHEHHOMY MHEHWUIO,
4YTO BCAKUU YIONb — 3TO <I'PSI3b».

¢ YronbHble nedn 3PGPEKTUBHBI U, €CIU UX NPABUJIbHO YCTAaHOBHUTh
BMeCTe C CHCTEMOH paciipefieleHHs BO3yXa, MOTYT MO/eP’KHBATh
KOM(OPTHYI0 TeMIlepaTypy B MaJeHbKOM JOMe Jlaxke IPU XOJOAHON
noroze.

e Hanuume yris W €ro HeHa He 3aBHCAT OT TOTO, YTO HPOMCXOAUT
Ha CeJIbCKOXO3SIHCTBEHHOM DBIHKe, KaK 3TO HMEeT MEeCTO B Cayyae
KyKYpPY3HOTO 3epHa.

e BpiTOBBIE yro/pHble €YN MOTYT GbITh CIPOEKTHPOBAHBI 63 MIHeKa
WK IPYTHX 3JeKTPOMEXaHHYECKHX YCTPOMCTB AJS MOAAYHM TOTLIN-
Ba. JTO KCKJIOYAET NOTEHIMAJIbHbie NPOOGJEMbI, KOTOpble MOTYT
BOBHUKHYTb IpH MX Hamuduu. OAHAKO IPU JKEJaHHM IIOJIH30BA-
TeJAA MOTyT ObITh IIPELyCMOTPEHBI T€KTPOMEeXaHUYeCKHE CHUCTEMBI
MOJaqH.

e YacToe u peryssipHOe UCHIOIb30BAHUE YTOJIbHBIX Ieyeil B JOMOJI-
HeHMe K OObIYHBIM Ta3oBbIM IleyaM HWJIH Ile4aM Ha KHJIKOM TO-
IIJIHBE MO3BOJIHT CYIIECTBEHHO YMEHBIIWTb PAacXoJbl Ha 060TpeB
JAoMa.

e YroipHad Te4b MOXKET CJAYXUTb 3alacHOH cucTeMoil oborpe-
Ba B CjlIy4ae, ecl¥ BO3HHKJHM Iepe6ou B APYrHX CUCTeMax 060-
rpesa.

HEALOCTATKM YrOfbHO# NEYM

e YrojbHbIE NEYM MOTYT OBITH NMOXKAPOONACHHIMU II0 TEM XKe IPHYH-
HaM, 4YTO U JPOBSHBIE.

¢ 3amacel yrJs Hy>KHO Pa3MeCTUTb B IOMe. JTO MOXeT ObITb HEYT00-
HO M Jja’Ke HepPUEMJIEMO JIJIT HEKOTOPBIX JIOAEiH.

e XOTS yroJib ¥ He CO3/JaeT CTOJIbKO 3arpsi3HeHUI, KaK NPeACTaBJIsSIOT
HEKOTODbIE, 5TO BCE JKe He TAaKOe YHCTOE TOILIMBO, KaK JKHUAKOE HIH
ra3oo6pasHoe.

e T'openue yris Tpe6yeT MHOTO BHMMAHHUS, €CIH TOJBKO 3TO HeE NeYb,
B KOTODYIO 3arpy’KaeTcsl MHOTO YT/l U B KOTOPOH UMEeTcsl aBTOMa-
THYecKad cHCTeMa MOoAAvH.

e YronbHas meub TpebyeT yacToil ouucTKH. /[IBIMOXOJ TaK)Ke HYXK/a-
€TCsl B PETYJISIPHOH OYHCTKe M IPOBEPKe.

24



MMABA 1 OtonneHue ApoBaMu, KyKYpYy3HbIM 3epPHOM U yrnem

o Eciau BbI X0TUTE 060TPEBATH BECHh IOM C IIOMOUIBIO OAHOH YrosbHON
Ie4YH, TO KOMHATa, I/[ie yCTaHOBJEHa Ie4b, 6yJeT CJMIIKOM XXap-
KOH, ec/ He IIPUMEHSeTCs CUCTeMa pacIipe/ieJIeHUsT BO3AyXa.

e Yromip JIETKOJOCTYNIEH He BO BCEX MECTHOCTSX.

o Hexoropsle 06jacTHBIE WM PerdOHAIbHBIE BJACTH OTPAaHUYHBAIOT
WM 3alPellaloT MPUMEHEeHHe YTOIbHBIX eYei.

3anaua 1.4

S1 umTan pacckaspl 06 HCIMOJIb30BAHHU YTOJBHBIX M JAPOBSIHBIX TEYel
B CypOBBbIE€ 3MMBI, KOrZla MUOHephl ocBauBaiu Bemukune CesepHbie Pas-
HUHBI AMepuKu. B 0gHOI HCTOPUU PACcCKA3bIBATIOCH O TOM, YTO YTOJbHAS
IeyKa TaK Harpejach, 4YTO pacKajuiach JokpacHa. He omacHo iu 310?

Pewenne 1.4

Ecsn yrospHast uu ApoBsiHAasl Iiedb HACTOJIBKO MEPETPEBAETCS, UTO
HauMHAeT CBETUTHCS, 3TO 3HAYUT, YTO FOPEHHE CAMIIKOM HHTEHCHBHOE.
ITeperpeB 6yner NMOCTOSIHHO BPEAWTH MEYKE U MOXKET MPHUBECTH K TOMY,
4TO ee TOIKa BHE3aNHO Pa3pylMTCs. V1 Torza ropsimme yrid OKaxyTcst
Ha moay! Ecim BeI cunTaere, 4TO yroJib WM APOBA CAUIIKOM CHJIBHO Pa3-
rOpeJHCh, OrPAHUYbTE MOAAYY BO3AYyXa.

3anava 1.5

IIpeanonosxuM, Bl PEHIWIN B JONOJHEHHE K OOBIYHOMY OTOILIEHHIO
YCTaHOBHTb JPOBSIHYIO Ieyb JH6O Tledb HA MeLIeTax, Ha KYKypy3HOM
3epHe, yrie (Kakylo HMEHHO — Bbl B KOHIE KOHLOB pemiute). Bac 6ec-
MMOKOHUT TIOKapHast 6e301acHOCTh. UYTO BbI JOJIKHDI feAaTh?

Pemenue 1.5

IIpoxoHCyIbTHPYHTECH C COTPYAHUKAMH Ballero IOXAPHOTO OTAeje-
Hua. IIpoxoHcynbTHpY#HTECh € MOMKAapHBIM HMHCIEKTOPOM. Bocmosbayii-
Tecb ux 3HaHusMu! Iloayuure Bce 6pomiopbl U Apyryio MHGOPMAIHIO,
KaKyIo TOJIbKO CMOJKeTe, Y3HaliTe Balli MECTHBbIE 32KOHBI, YOeUTECH, YTO
Ballla CTPAXOBasi KOMIIAHWS 3HAET ¥ OfOOPSET TO, YTO BHI JEJAETe, H I0-
JyyuTe OULUUATBHBIH aKT 00 OKOHYATEJIbHOH IPOBEPKE CHCTEM IOCJE
ycraHoBku. O63aBefnuTech OTHETYIIUTENSIMA M TIOMECTHTE MX B JIETKO-
JIOCTYIIHOM MECTe, YCTAaHOBHTE B JIOMe JaTUMKH AbIMAa M OKUCU Y2aepodd
(CO), noaroToBbTe IJIaH BaKyalldu Ha CIydYail mokapa. B HEKOTOPBIX
TOpPOJaX W OKpyTax TPOBOASITCS CEMWHAPHI M y4yeOHble 3aHsTus. Boc-
M0JIb3Y#TeCh BO3MOXKHOCTBIO WX TOCEIATh.
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KOHTPOJIbHbIE BONPOCHI

OTBeyast HA 3TH BOIIPOCHI, BBl MOXKETE IIOJIb30BAThCSI TEKCTOM KHHUIH.

Bocempb npaBUIBHBIX OTBETOB — XOpoIIuil pesynbTar. OTBETHI IOMeIIe-
HbI B KOHII€ KHHUTH.

1.

26

B kakmx u3 TpUBEAEHHBIX HUXKe €IUHUI] BBIPAXKAETCS TEeILIOBast
MOIIHOCTD ?

(a) Bpuranckue Temwiosbie eqununbt B yac (BTE,/4);
(6) Ixoyan (JIx);

(B) xanopusa (kan);

(r) xkmaoBarr-yac (kBT x u).

Yro M3 HHUXKENEePEeYUCHEHHOTO ABJSAETCS HEAOCTATKOM KYKypPY3HOTO
3epHa B KayecTBe TOILTHBA?

(a) oHO HeadPeKTUBHO TOPHUT;

(6) oHO COmEPKMUT ITAHOJN, KOTOPBIH MOXKET BbI3BAaTh B3PBIB IPH
OTIpe/IEIEHHBIX O6CTOSITENbCTBAX; _

(B) OHO COIEPXKHUT MACJIO, KOTOPOE UCIAPSIETCS, A 3aTe€M OCAXKIAETCS
B BHJle Harapa;

(r) ero He Bcerza JIerko HaHTH.

Ieub, CKOHCTPYHPOBAHHAS AJIS1 MCMIOJb30BAHUS HATTUJIEHHBIX CYXHX
JIpOB, paboTaeT Jyyille, KOrJa:

(a) KykypysHOoe 3epHO, MEJIETHl WM YroJb A0GaBJSIIOTCI K JpO- -
BaM;

(6) npoBa 061yBaIOTCS BO3AYXOM, MOCTYIAIOIMINM CBEPXY Yepe3 BO3-
yX03a60PHUK;

(B) apoBa 064yBAIOTCS BO3AYXOM, IIOCTYNAOIIMM CHHU3Y;

(r) uCToB3YIOTCS APOBA U3 CBEXKECHMJIEHHOM JPEBECHHBI, KOTOPbIE
He CTOPSAT CJAMIIKOM GBICTPO.

IIpencTaBbTe, YTO BbI IOCTPOMIU JOM B BHIE OJHONH KOMHATHI. BbI
OTAIUIMBAETE €€ C TIOMOIIBIO TeYM Ha JpPOoBaxX. BhI MOCTaBWIM IedYb
B CepeJIMHy KOMHAaThl, a TPy6y BbIBeJIM IPSMO BBEPX Yepe3 KPpBHIIy.
Korza meub TonuTcsl, TEILIBI BO3AyX IMOJHUMAETCS B [IEHTPE KOMHA-
THI, PACTE€KaeTCs O MOTOJIKY, OILYCKAEeTCsI BAOJIb CTEH, 3aT€M OH BO3-
BpAIaeTcsl MO MOy K IeYH, T/je HarpeBaeTcsl U CHOBa NMOJHHMAETCst
BBEpX. JTO MPUMEDP PACHPOCTPAHEHHs TEIJIOTO BO3/yXa II0 KOMHATe
MOCPEACTBOM KaKOTO M3 CJIEAYIONMUX MPOIECCOB?

(a) uanyyennue;
(6) Temnoo6MeH;
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(B) KoHBEKLUS,
(1) ocaxxnenue.

Jlydyinee TomimBO [/l Me4M, NpeAHa3HAYEHHOH TOJBKO [/ TONKH
yrjaeM, — 3TO:

(a) Topd;

(6) 6ypwiii yroJn;

(B) 6GUTYyMHHO3HBI YTroJb;
(r) aHTpauur.

Kakast 3 ceyOIuX TUIIOB OTONMHUTEBHBIX CHCTEM CMOXKeT pado-
Tarb, €CJAM HamnpsiKeHHe B CETH NPOIaj0, a Pe3ePBHBINH IreHepaTop
U 6arapesi OTCYTCTBYIOT?

(a) meus, npeaHA3HAYEHHAS JJISL TONKY OYMIIEHHBIM CyXUM KYKypy3-
HBIM 3€PHOM;

(6) neup, npesHa3HAYEHHAS JIJIS1 TONKH TEJLIETaMU;

(B) neub, npegHA3HAYEHHAS S TONKH IPOBaMH,;

(r) BCe BBIENEPEYNCICHHDIE TIEYH.

KunoBarr.— 3T0 3KBHBAJIEHT:

(a) 1 Ix/c;

(6) 1000 Ix/c;
(8) 1 Ix x c;

() 0,001 Tx x c.

JomyctuM, 4TO 3JeKTpoHarpeBartesb mnorTpebisier TouHo 800 Br.
B npeanonoxenuy, 4To Bce 3JEeKTPHUYECTBO IIpeobpasyeTcsi B MOJIe3-
HOe TeIUIO, YeMy 3KBHBaJIEHTHA YKa3aHHAs BeJW4MHA B Bpuranckux
TeroBbix eaununax B yac (BTE/4)?

(a) 234 BTE /u;

(6) 2730 BTE /4;

(8) 800 BTE /4;

(r) mns orBera TpeGyercs: AONMOJHUTEIbHAST HH(POPMALHSL.

CHoBa TipesicTaBbTe, YTO BbI MOCTPOWIM JOM B BHJAE OAHOI KOMHATbI
u oborpeBaere ero IpoBsiHOH meukoii. Koraa meup TOmmTCsl, CTEHBI
¥ Me6esb CTAHOBSITCSI TEIUIBIMH ¥, B CBOIO OYepejb, OTAAIOT TEILIO-
BYIO SHEPTHIO HENOCPEJCTBEHHO BO3AYyXY, KOTOPbI KOHTAaKTUPYET C
HUMU. JTO TPUMEP PaCTPOCTPAHEHHs TEIIOFO BO3/yXa IO KOMHare
TMOCPECTBOM KAaKOTO U3 CJIEIYIONMX IIPOLIeCCOB?

(a) u3nyuyeHue U TEIUIONPOBOAHOCTD;
(6) usnyyenue u norsonieHue;

o F)
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10.

(B) KOHBEKISi U TEIIONPOBOIHOCTD;
(r) KOHBEKIHA U TOTJIOLIEHNE.

IIpeanosoxuM, 4YTO 3JEKTpOHArpeBare/ib MOTPeOJASeT NPUMEPHO
1500 Br, u Bce 3jeKTpUYecTBO IpeobpasyeTcsl B IMOJIE3HOE TEILIO.
CKOJIbKO TEeIIOBOM SHEPTHMH OH mpousBezeT 3a 15 MuH.?

(a) mpumepso 110 BTE;

(6) mpumepno 1280 BTE;

(8) mpumepso 5120 BTE;

(r) ana orBeta TpeGyeTcs JONONHUTENbHAS HH(POPMaLKs.



InaBa 2

OTonneHue XuUAKUM TONMUBOM U ra3oMm

B 6oab1inHCTBE OGBIYHBIX IIEHTPAJBHBIX CHCTEM OTOILJIEHHS HCIOJIb-
3yercsi mepeziada TeIIOBON SHEPTUH 33 CUET IUPKYJISAIMH BO31yXa, BOABI
umu napa. Haubosee mony/isipHbIMH BHIAMH TOIUIMBA [JIST CUCTEM LIEH-
TPaAJIBHOTO OTOIJIEHUS SBJISIIOTCS JKHU/KOE ¥ Tazoo6pa3Hoe. DTH BEIeCTBa
B BHe cMecell GoJibIIel YacThiO JOOBIBAIOTCSI M3 HEAP 3eMJIH, IMO3TO-
My HX HA3BIBAIOT UCKONAEMbiM MONAUGOM. TakKe CYIECTBYIOT METO/bI
TOJY4eHNs] HX U3 GMOJIOTHYECKHX HCXOJHBIX MarepuasioB. IIpexxae uem
nepeiiTi K M3yYeHUIO TPEX OCHOBHBIX THIIOB MCKONAEMOTO TOILUIUBA, IPH-
MEHSIEMOTO B CHCTEMaX OTOILIEHUS JOMOB, PACCMOTPHM CaMble pacIpo-
CTpaHeHHbIE CIIOCOGBI, C MOMOUIBIO KOTOPBIX TEIIO PaclpeaeseTcs To
JOMY TIPH UCTIOJb30BAHUH ITHX CUCTEM.

CucTEMbI BO3AYILHOrO OTONNEHHA

Cucmemui 6036ywuozo OmonJjienus MOryT ipuMeHATbCA B CHCTEMaX,
paéoTalonmx Ha JIIo60M BU/l€ TOIVINBA. HpI/I 9TOM BO3AYyX IIOAOrpeBaETCA
IIeYbI0 U HUPKYJUPYET IO JOMY 6JIaI‘OZIapH cucreme BOSI[yXOSaﬁopHI/IKOB,
BO3yX0BOAOB U BEHTUJIAIIMOHHBIX OTBepCTHﬁ.

KAK 3T0 PABOTAET

Ha pucynke 2.1 npuBegena (pyHKIMOHAIbHAsE CXeMa CHCTEMBI BO3-
AYLIHOTO OTOILIeHus. B aroMm mpumepe 3a6op BO3ayXa OCYIECTBIISIET-
csl BHYTPH JoMa. B HeKoTOpbIX cHcTeMax BO3AyX 3abupaeTcsl CHapy>XKH
ZoMa. A ecThb M TakKue, B KOTODBIX BO3AyX03200DHMK C/IBOEHHBIH M BO3-
Ayx 3abupaercs Kak M3HYTPHU /IOMa, TaK U CHapyXKH.

Bosnyx mpoxoaut uepe3 exodHnoe omeepcmue w 3aTeM HOCTYIAeT
B reyb!. 3a CYeT TEIUIOThI, BhIpabaThIBaeMoOil TONKOMN, 3TOT BO3AYX MOAO-

! OueBNIHO, B TENI006MEHHUK, HE CMELIMBASICh C OTXOASIMMH M3 TeYH ra-
samu. — ITpun. peo.
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rpeBaercsi. TA200ymvesoe ycmporicmeo HalpaBiseT HarpeTblil BO3AYX
B CHCTEMY 8030Yx060008, TIO KOTOPBIM OH IIOCTYNAeT K GbiNYCKHbIM OM-
eéepcmusm B KOMHaTaX. B MajleHbKHX KOMHAaTax OGbIYHO MMEETCs] OJHO
OTBEpCTHE, a B GOJBIIMX — JBa M Gosee. BrimyckHble oTBepcTHsI pac-
HOJIOXKEHBI 160 B cTeHe, 6O B MOy BO3Je CTeHbl. Ecu oHM He 3aco-
PEHBI, TO TeILIbIi BO3ayX 3(dGeKTHBHO paclpezessieTcss IO KOMHATe 3a
cyeT KOHBEKI[HH.

Peunpkynupytowmun
BO3AYLUHbIA NOTOK

Bo3spyxosogabl
Tennoro Bo3gyxa
nocne neyu

Y
Y
PeLmpkynupylowmii
BO3/YLLUHbIV NOTOK Peunpky-
nVpylowmin
BO3JyLIHbIA
NoToK

Puc. 2.1. OyskuyoHaIbHAsA CxeMa HEHTPAIBHON CHCTEMbI BO3YITHOTO
OTOILIEHHS IIPH HCIO/Ib30BAHHH B KayecTBe TOILUIMBA ra3a MM COMSIPKH. B cucreme
IpeycMOTPEHBl BO3/YXOBOABI H BEHTH/ISLHOHHBIE OTBepCTHsA. CTpeNKkaMu NMOKa3aHo
HalpaB/IeHNe PaclPOCTPaHEeHKs BO3AyXa

Bo3ayx03a60pHHK, KOTOPbIil PacHOIOXKeH BHYTPH JOMa, BO3Bpallla-
30 €T BO3/yX, HaXOASIIUICS B JOMe, K IeYH; TyJa ’Ke 3aTATHBAeTCs 4acTb
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HApY’KHOTO BO3/yXa, TaK KaK HH OJMH J0OM He spisercsa (n He AOIKeH
6BITH) COBEPIIEHHO IepMeTHYHBIM. Ec/ BO34yX03a60PHHMK PacIOJIOXKeH
CHApY>KH [IOMa, HAarpeThlii BO3AYX y’Ke He NOJABEPraeTcsi HOBTOPHOM 1HP-
KyJISIUMY; IPH 3TOM B JOME€ BO3HHMKAET TOBBINIEHHOE JaBJIEHHE U YaCTh
.TEMJIOTO BO3/yXa BBIXOAMT HapyXy uyepe3 meyau. Ilo cpaBHEHMIO ¢ BHEII-
HHMM BO31yX03a60pPHHKOM BapHaHT C BHYTPEHHHM BO3AYyX03aG0PHHKOM
o6ecrnieynBaeT 6osiee 3¢eKTHBHBIN 060rpeB JOMa, TaK KaK HCIOJb3ye-
MBIl B JaHHOM CJIy4ae <«JOMAIIHUii»> BO3AyX yKe MpeaBapPUTENbHO MPO-
rper GJarofapsi HEOZHOKPATHBIM IIPOXOAaM dYepe3 Teub. Bosayxosa-
6GOpHUK >Ke, KOTOPBIiI PacIoJIOKEeH CHApyXKH 1oMa, obeciieynBaer Gouee
CBeXUil BO3LYyX BHYTPH, a TaKXXe YMEHBIIAET PUCK HAKOIUIEHHUS OKHCH
yraepoga (CO).

Omxo0auue 2a3vl IeYn, B KOTOPHIX COJEPIKATCS BPEIHbIE KOMIIOHEH-
ThI, BBIBOJAATCSI HApYyXKy JMO0 depe3 AbIMOBYIO TPyOy, OO Yepe3 BEHTH-
JSIMOHHBIHA KaHau B creHe goMa (Ha puc. 2.1 He nokaszano). Heo6xoaumo
0COGEHHO BHHUMATEJIBHO 3a60THTBCS O TOM, YTOGBI BBIXOIHON BEHTHJISI-
IMOHHBIA KaHa He GbLI 3acopeH. 3MMOM HY)KHO ITOvalile IPOBEPSTh, HE
3a6miIcs I OH CHErOM MJIM JIbJIOM. 3acop B BBIXOJHOM KaHAJIE MOIKET
npuBecTH K ToMy, 4To ra3 CO HakomuTcst B JOMe Jaxke IIPH YCJIOBUH TIO-
CTYILJIEHHS CBEXKETO BO3/lyXa yepe3 BHENIHUIT BO3yxo3a6opHuK. B cospe-
MEHHBIX TeyaxX NpPeAyCMOTPEHO aBTOMATHYECKOEe OTKIIOYEHHE B CJIyUae,
€CJI BBITSDKHON KaHAI YaCTHYHO WM HOJHOCTHIO 326JOKHDOBAH.

MPENMYILLECTBA BOéﬂVllll'llll'ﬂ OTONNEHKA

e Yeaxad U3 A0Ma Ha HECKOJBKO JHell, BbI MOXeTe YCTaHOBHUTH Tep-
MOCTaT Ha HHM3KYI0 TeMmepartypy (ZOCTaTO4HYIO [IJIsS TOTO, 4TOOGBI
BOZa B Tpy6ax He 3aMepasia), a BEPHYBIIMCb, NEPEKJIOYHUTH €ro
06paTHO, ¥ IOM CHOBa GbICTPO NMPOTPEETCs.

e TepMocTaT MOXHO YCTaHOBUTH Ha HHU3KYIO TEMIEPATypy HOYbBIO,
a B THEBHOE BPeMs BEPHYTb €ro Ha 6oJjiee BBICOKYIO, M JOM CHOBa
OBICTPO TIPOTpEETCs.

e CucremMa BO3AYIIHOTO OTOIIEHUS MOXeET paGoTaTbh BMECTE C YBJIAXK-
HHUTEIEM BO3/yXa B MECTHOCTSX C CyXHUM KJIMMaToOM, MUHIMHU3UPYS
Ipo6/IeMbl, CBSI3aHHBIE C HAKOIJIEHHEM 3JIEKTPOCTATHYECKOTO 3a-
psina («CTaTHYecKOro 3JEKTPUYECTBA»), W MOIEPKUBAsT 30POBBIi
KJIUMar B JIOMe.

e B paifioHax ¢ BJaXXHbIM KJIMMATOM CHCTEMa BO3JIYIITHOTO OTOTILIE-
HHS 6e3 yBIXHUTENS 6y/1eT NOACYIINBATh BO3AYX B JOME, IPEIsT-
CTBYsI KOHeHcanuy Biark (0COGEHHO B XOMOAHYIO OTOAY) W POCTY
ILJIECEHM.

K]



32

é% ANbTEPHATUBHAS JHEPTETUKA 6e3 TaiH

CucreMa BO3AYUIHOTO OTOIJIEHHS C BO3AYX03a60PHUKOM, PacioJio-
SKEHHBIM BHYTPH JJOMa, CHA6GXAeTCsl OUHIIAIOMEME (PUIbTPAMHU HIIH
HOHM3AaTOPAM¥ BO3[yXa, KOTOPHIMU MOXXHO BOCHOJIb30BATHCS, 4TO-
6bl yAAIATD 3arPsi3HSIONIVE JACTHIBI ¥ a/UIEPTeHbl U3 BO3AYXaA.
Bo31yx0BoAbI CHCTEMbI BO3/YUIHOTO OTOIUIEHHSI C IPUHYAUTEIbHON
TATOM MOTYT CJHYXXHTH [JIS1 TOJAYN XOJIOHOTO BO3AYyXa B KOMHATHI
B TeIIble MeCSIbl FOAA.

BeHTHJIATOPBI CHCTEMBI BO3AYLIHOTO OTOIJIEHUS C NPHHYAUTE/b-
HOM TATOH MOTYT HMCIIOJIb30BAThCS B COYETAHUH C JPOBSIHOH HEYBIO,
neybi0 Ha KYKYPY3HBIX 3€PHAX WM Ha yrie, 4roObl OGECHEYHTH.
060TPEB BCETO IOMA, €CJHU CJIYYW/ICS IepephlB B paGoTe LEeHTPAJIb-
HOTO oToIUIeHnd. Takas aJbTepHATUBHAs CHCTEMA, PACIIOJIOMXKEHHas -
PSIOM C BEHTIJISITODOM BO3/yX03a00DHHKA, MOXET TaKe IIOMOYb:,
OCHOBHO#M CHCTEME OTOIUIEHHSI, KOI/a IOT0/Ia YePECUypP XOJOJHAS.

HEOCTATKN BO3/1VLIHOTO OTONNEHKA

CucreMa BO3ZAYWIHOTO OTOIUIEHHS C NPUHYAMUTENbHOH TATOH 3aTs-
rUBAeT BHYTPb JOMa IbLIb, COAEPXKAINYIOCSI B YJIUYHOM BO3AYXeE.

BosaymHble (puiIbTpHI MOMJIOMAIOT HE BCIO MbLIb, a TOJAbKO YacCTB:
ee. Jta nmpobaeMa 06J1er4aeTcsi NPy UCIOIb30BaHUY CUCTEMBI C BO3-
IyX03a60PHUKOM, PaclOJIOKEHHbIM He CHapyXKH /IOMa, a BHYTDH..
IToMoxXeT TakKe YCTAaHOBKA BEHTHJIATOpPa B aBTOMaTHYeCKuil pe-

UM, Tak, yToObl OH paGoTaj, TOJIbKO KOraa KOH(OPKH IeYH pac:

KaJISIoTCsA JOKPacHa.

Boaayurable GpUIbTPBl B CHCTEME OTOILJIEHHS HYXKHO 4acTO MEHSTH,

uHaye cucreMa Gyger pa6orarh Hea(deKTUBHO, NMOTOMY 4TO eil
TIPHJIETCS] TPATUTH GOJIbINE SHEPIUM JJisi 0OecTedeHusT UPKY JISIH
BO3JyXa.

Eciu HCIOPTHTCS BEHTHISATOD, TO Temsia He 6yneTr. BakHO uMers

KOHTPaKT Ha 24-4acOBO€ CEPBHCHOE OOCIYKUBaHHE C HaJEKHbIM:
TPOAABIIOM, KOTOpBIH BCerha AOCTyIleH u OyleT MMeTh B 3amace

3aIr4acTH UMEHHO A/ Bamieil meum. JTo, KOHEYHO, XOpoluast Hies

pH JT060# JOManIHe# cUcTeMe OTOILIEHHUS.

B cayuae mo6oii HencnpaBHOCTH, NpuBojsAiiell k nonaganuio CO

B CHCTEMY BO3/yXOBOJOB, yTapHBIH ra3 6pICTPO PacIpOCTPAHHTCA

10 BCEMY JIOMY.

3apaua 2.1
IoyeMy Hesp3s1 cAesiaTh JOM TOJHOCTBIO repMeTHyHbIM? He Gyzer
JIK CHCTEMAa BO3YLIHOTO OTOIUIEHWSI C TPUHYIUTEJbHOW TAroH, 3abu-
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parwolnas BO3AyX U3HYTPH AOMa, sHepreTuiecKu 3OPEeKTUBHOH, €CIH A0M
6yaer aGCOMIOTHO TepMETUYHBIM, a 3HAYMT TaKOoe DPellleHHe OKaXeTCs
YIA9HBIM ?

Pemenue 2.1

HeiictBUTENBHO, a6COMIOTHO BO3AYXOHENPOHUIIAEMBI 10M 6yaeTr 60-
Jiee sHepreTHdecKd 3M@PEeKTUBHBIM NPYU IPOYUX DPABHBIX YCIOBHAX IO
CPaBHEHHIO C IOMOM, KOTODBI MMeeT MHOMKECTBO yTedek Bosayxa. Ho
B 60jiee repMETHYHBIX [IOMaX MOSBASIOTCS CBoM mpobiembl. Eciu BO3-
HUKaeT HEVCIPAaBHOCTb II€uH, BbI3biBaiomasi nossiaerue CO B cucreme
BO3AYXOBOJIOB, KOJIMYECTBO YTapHOTO ra3a MOXKeT JOCTHYD OITAaCHOTO /IS
JKU3HHU YPOBHSI JI0 TOTO, KaK BhI 3TO IIOYYBCTByeTe, JaXe ecIy JOM OCHa-
UIeH JaTYUKaMK C CHTHAJIOM TpeBord. ONacHOCTb OCOGEHHO BeJsMKa, eC/Iu
3TO MPOMCXOAUT BO BpeMsi cHa. KpoMe Toro, oTkpbitoe miaamsi (Hampu-
Mep, B KOH(QOPKe ra3oBOi IAMTBI) MOXET 3HAYUTEJbHO COKDPATUTh CO-
JlepKaHue KUCIOpOoJa B BO3/yXe TepMeTHYHOIO 0Ma.

R bo#nepsbl, paguatopbl U 0TONNEHKE NOJ NONCM

YcoBepuieHCTBOBaHHBIE BapHaHTHI CTAPUHHBIX CHCTEM OTONACHH:A
C MCHONb30BaHUEM Tropsyell BoAbl M Mapa CTaHOBATCS Bce GoJiee NOILy-
JISIPHBIMH. JTO OCOGEHHO CIIPABEJIUBO /IS HOBOW TEXHOJIOTHMHU, U3BECT-
HON KaK 8MOHMUPOBAHHAS paduamopnas cucmema omonnenus. Han-
6obliIeil MOy ISIPHOCTBIO TOJNB3YETCS BapHAHT 6MOHMUPOBAHHOU 6 NOJ
paduamoproti cucmemvl omonaenus («menvie nosvi»)>.

KAK 370 PABOTAET

Teopetudecku J06ble YCTAHOBKH, C MOMOIIBIO KOTOPBIX MOXKHO TIO-
JIy4YaTh KMISIIYIO BOAY MM BOAY Ha TPAHY KUIEHHUS, MOTYT O6ecleunTdb
paboTy cuCTeM OTOIJIEHHS C MCNOJb30BAHMEM Iopsidedl BOABI MM Hapa
(BomsHOe wim mapoBoe oromseHue). HarpepaTtenu Ha MeTade, IpPONaHe
WIH KMIKOM TOIUIMBE WJEaIbHBI [ 3TOH Ieqn. B HEKOTOPBIX CTaphbixX
JIOMax yroJjbHbIE IleuH, Harpepapiiue OOWJEpHI, 3aMEHEHbl Ha NEYM Ha
cogpKe. AJbTepHATHBHOE TOILIHBO, TaKoe KaK JpOBa WM KyKypy3HOe
3€PHO, TOXE MOXET MCIOJb30BATHCS /IS NOOTpeBa BoJOHArpeBaresei
HIH GOHIEpOB.

2 JIpeBHeiillvie «[IPOTOTHIbI» TaKuX cHCTeM H3BecTHbI Ha [lanpHeM Boctoke
(B wyactHocTH, B Kopee — omdoas — u Ha Tepputopuu coBpeMentoro Kuras)
¢ JoucTOpuyecKkux BpemeH. — Ilpum. nep.

2 AnbTepHAaTUBHAA IHEPreTRKA Ges Taliy
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Ha pucynke 2.2 npusegesa QyHKIHOHATIbHASA CXEMa CUCTEMBI, B KO-
TOpPOW Topsiyasi BOJA WM IIap LUPKYJIHpYyeT B TPy6ax IO BCEMY [OMY.
B xoMHarax ropsiqasi Boja WM Map IIPOXOIUT Yepe3 KOMILIEKC MeTa-
JINYECKHUX KOHCTPYKIMI, HMEIOIMX MHUHUMAJIbHBIA BHYTPEHHUN O6BbEM H
MaKCHMaJIbHYIO BHEIIHIOIO NOBEPXHOCTb. JTO ONTHMH3UDPYET Iepeaady
TEIJIOBO¥ 3HEPTUHU OT BOJBI WU Napa B OKPYyXKaioliee MPOCTPancTBo. Me-
Ta/UIMIeCK1e KOHCTPYKI[MH MOTYT HEIOCpPEeACTBEHHO 060rpeBaTh BO3YX,
MX HasbIBalOT paduamopamu (6amapesmu), a MOTyT GbITb BMOHTUDPOBA-
HBbI B CT€HBI WM TO0JI, IIPA 3TOM OHU OGBIYHO UMEIOT BUJ CITHPAJIH.

>
Paguarop (6atapesn) .
BosBpatHbif
6
Tpybonposog TPybonposoR
ropayero NOToKa
nocne 6omnnepa
Paguartop (6arapes)
Paguatop (6aTtapesn)
> >
BosspartHbliA
Tpy6onpoBsoa BosBspatHbiit
Tpy6onposog
> <

Puc. 2.2. OyHKuuoHa bHAsA CX€Ma CHCTEMbI BOASIHOTO M MAPOBOTO OTOILIEHHS.
B cucreme uMerotcs: TpyGul U paguaropsl (6arapen). CTpenkaMu 1I0Ka3aHO
HanpaBJ/ieHNe PaCHPOCTPAHEHHSI BOJBI UM Napa

B cucreme mapoBOro OTONJIEHMS, IIOCJIE TOTO KaK TEMIOBas SHEPIusi
34 IepeAaercss BO3AYXY HOCPEACTBOM PaAHaTOPOB, TMap KOHAEHCHPYETCS
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¥ BO3Bpamiaercs K 6oilrepy B Bujie ropsiueit Boabl. boinep gosoaur Boay
[0 KWIeHHs, U OHa B BHJe Nlapa BHOBb OTHPAaBJIAETCA NO TPyOaM B IIyTe-
eCTBHE 1O JOMy. B cucTeMe BOASTHOTO OTOIJIEHHS, KaK 9TO OYEBHM/HO,
BOJIa BO3BpalaeTcsl K BOAOHArpeBartesio npu 6ojee HU3KOH TeMIepaTtype,
YeM Ta, PU KOTOPOil OHa Havaja CBOH IIyTh, a IIOC/E BOCCTAHOBJIEHHS
TEMIlepaTyphbl B BOJIOHArpeBaTesie BOJa roToBa K HOBOMY HMYTEMIECTBHIO.

NPENMYILLECTBA BOIAHOIO ¥ NTAPOBOIO OTONJIEHHA

YCraHOBKHM BOJSIHOTO OTOILIEHUs! TIPE/ICTABJISIOT COO0H 3aMKHYmbLe
cucmembt. TeopeTuyecKM COBepIIEHHbIE CHCTEMbI TaKOrO THIA He
AOJDKHBI TIOTPEBIATh HUKAKOH BOJBI TIOC/Ie IEPBOHAYAIbHON 3aIIpaB-
ku. Ha mpakThke K sTOMYy uzeaty CTPEMATCs, HO He JOCTUTAIOT €ro.
B cBsA3M Cc OTCYyTCTBHEM BEHTHJISITOpPAa B TaKMX CHCTEMax HE CO3-
JaeTcs HY MOBBIIEHHOE, HH MOHMXEHHOE [AaBJEHHE B J0Me. IJTO
MHHHMMH3HDPYET KOJMYECTBO 3HEPTHH, KOTOPOE TPATHTCA Ha «000-
TPeB yJIUIbI» B CIy4asX, KOT/a H3-3a PasHULbI JABJECHUH BHYTPH U
CHAPY>KY JIOMa TeIUIbIi BO3AYX YXOAMT M3 [OMa W/ HIH XOJIOJHbIH
BO3/lyX 3aTATHBAETCS B JIOM.

CucreMbl BOASIHOrO ¥ IApOBOTO OTOILIEHHA He SaTSII‘I/IBaIOT IBLIb
BHYTPb ¥ He PasHOCAT €€ IO JAOMY.

Snosurniit yrapusiit ra3 CO 6yeT NOCTeENEHHO pacHpOCTPAHATHCS
N0 I0MY NpH HapyIIeHUM NPaBHJIbHOH paboThl HarpeBaressi, Bbije-
Jsnomero 1ot ra3. ITostomy gatunk CO no/keH 6bITb yCTaHOBJIEH
BO3JIe HarpeBaTeJIsi ¥ BbIIACT CHTHAM TPEBOTH, KaK TOIBKO BOSHMK-
Her 3Ta npobaeMa.

PagnaropHble cupasibHble 060rpeBaTe, BMOHTHPOBAHHbIE B HOJ
HIM CTEHBI, He 3aHHMMAlOT IPOCTPAHCTBO KOMHATHI U IOJHOCTDHIO
HEBHIUMBI.

IIpucmennvie paduamopwi ¢ ropsiieil BoJOi He 3aHMMAIOT MHOTO
MecTa, HO TOpIoYle MaTepHaJibl Hy>KHO JepaKaTh OT HUX IOJaJIblie.
Hns adbdexTuBHOM nepesayy TeIIa B KOMHATY DPaiMATOPbI HYKHO
cozepxaTb B UHCTOTE.

Ecau pagnarop ycraHOB/IeH MOJ TOJIOM, TO JaXe CaMBIM XOJIOHBIM
3UMHHM YTPOM TIOJI M3 JIepeBa WM JAMHHATa Oy/eT TeIIbiM.

HEOCTATKH BOAAHOI0 ¥ NAPOBOI'0 OTONJSIEHMA

IIporpeBanue XOJOHOTO AOMa C IOMOIIBIO BCTPOEHHBIX PajHATO-
POB — IIPOIECC JOJTHIA.

BosMoxxHa yTeuka ropsiieil BOABI U3-3a TOTO, YTO PaAMATOPbI MIH
TPyObI MOTYT NOTPECKaThCsl, JIOMHYTh WJIH NMPOPKaBeTh. B pesysb-
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TaTe AOMaHIHNE BEINU H 5JeMeHTbl KOHCTPYKIMH JoMa MOTYT OBbITh
3aJTMTHI BOJAOH U NOBPEXK/EHBI.

o [lapoBbie paguaropbl TOXKe MOTYT AAThb YTEUKY, €CJHU MOTPECKaloT-
csi, JTOIHYT WU IPOPXABEIOT TPYObl. ITO MOXKET IPHBECTH K MOpYe
BellleH U BbI3BaTh Cepbe3Hble 0XKOTHU Y JIOJEH.

e Craphle IapoBble paJMaTOpHbIE CUCTEMBI MOTYT W3JaBaTh IIHIIE-
HHUe WIN MeTaJInYecKoe TO3BSIKUBaHKUe NIPH PAaCHIUPEHHH U CXKATHH
BCJIEICTBUE HArpeBaHus W oxJjaxaeHus. IlpaBaa, B Xopomo CKOH-
CTPYHAPOBAHHBIX, TIIATEJbHO OTJIaXKEHHBIX COBPEMEHHBIX CHCTEMaXx
BOJSHOTO OTOILIEHHS 3TO IPOMCXOAUT PEAKO.

e Jlio60i1 THN pasuaTopa HArpeBaeTCsi U MOXKET 06Keub YeJIOBEKA,
KOTOPBIH €ro KOCHETCH. _

e B cucreMax BOJSAHOTO OTOIUIEHHS B BOJE He JOJIKHBI COJEpPXKaTb-
¢ MUHepaJbi, YTOOBI He MPOHCXOANUJIO WX OCaXIeHue B Tpybax,
BOJOHArpeBaresie U/ wim Goitiepe. 310 TpeGyeT CMSrYeHHUS BOJIBI,
a B MJeane — HCIIONb30BAHUS JUCTUIIMPOBAHHON BOJBI.

3aaava 2.2
MoOXHO JIM KCIOJIb30BaTh CHUCTEMY C IIOJOTPEBOM IIOJa, €CJH IO
C KOBPOBBIM IOKDBITHEM?

Pemenne 2.2

Ja, npu ycJOBHHM, YTO KOBPOBOE HOKDBITHE YKJAJbIBaeTcd Ha IOA-
CTUJKY, KOTOpasi He SBJSeTCS CIMIIKOM TepMou3soJjupyoomeii. O6bryHO
HeoOxomuMa KOHCYJIbTaus IpodecCHOHAIbHOTO CIeNHaTHCTa [0 YKIA-
K€ KOBPOBBIX NOKPBITHII.

CHCTEMa OTONIEHUS Ha XU/IKOM TONNKBE (ConApKe)
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Bo MHOTHX Z0Max, 0cOGEHHO Ha ceBepo-3anaje AMEpHKM, VCHOIb3Y-
eTcsl OTOILIeHUe comsipkoii. Cucmema omonaenus Ha COAApPKe B TIOCIE]-
HUe oAbl BO3poxkjaerca. mxeHepnl pasdpaboTain BbiCOK03((eKTHB-
HYIO, YUCTO TOPSIILYIO CHCTEMY OTOILIEHHS Ha COJISIPKE, KOTOPasi YCIEIIHO
KOHKYpUPYeT C CUCTeMaMH Ha /[PYTUX BUAAX TOILTHUBA.

KAK 370 PABOTAET

CucreMa HEHTpPaJbHOTO OTOIJIEHNS Ha COJSPKE COCTOUT M3 HECKOJIb-
KUX KOMIIOHeHTOB. Tonnuenbiti 6ax yCTaHABIMBAETCS BIA/E/IBLEM TOMA.
J10T 6aK pasMelaeTcs Ju60 Ha 3eMiie, JTHOO NOJ 3eMJlell B 3aBUCHMOCTH
OT MECTHOCTH, 3aKOHO/JATe/IbCTBa, COrVIAllEHUH B JAHHOM XHJIOM paifoHe
U MpeANnodTeHuii Brajesua gomMa. Tpy6onposod Beser u3 Gaka K IMedn.
bak nepHonWYeCKH HAIOMHACTCS OOCAYKUBAIOUUM [TePCOHAIOM.
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B neun coiasApka pacnwviisemcs, Tak e Kak OeH3HH PaclbLIsAeTCH
B Kap6iopaTrope aBTOMOGUIBHOTO ABuraresisi. [Ipomecc mpeacrasisieT co-
60ii paz6ueHHe COMSAPKH Ha MeJKHE YaCTHIbl, KOTOpble CMENIMBAIOTCS C
BO3ayxoM. CMech COJIADKH C BO3AYXOM INOKHTACTCA 3IAEKMPUUECKUM
3anarvruxom. [Ipu coKUTaHWM CMeCH B Kamepe C20pawniis BBIIEISIETCA
TEIIOTa. ITa TEIIOTA MOXET ObITh HCHOJb30BaHA B CHCTEME BO3AYLIHOTO
OTOILIEHMSI, B BOJIOHArpesatesie ¢ paguaToOPHOM CUCTEMON MJIH B IapOBOM
6oiisiepe ¢ paguaTOpHON CHCTEMOH.

B crapsix 1oMax mapoBble paAuaTOPHblE CHCTEMBI JaCTO IIPUMEHSIOT-
Cs € Me4yaMu Ha COoJisipKe. B HOBBIX JJOMax meyy Ha COJAPKE MOIMyASIPHBI
JUIS CHCTEM OTOILIEHUWS MOJ II0JIOM W BOJOHarpesareseil. B HeKOTOPBIX
CAyYasix MCIOJb3YIOTCSt PAAUATOPHI ¢ TOpsYeil BOROH, yCTaHOBJCHHbIE Y
IUIMHTYCA, KOTOPBIE COCTOSAT U3 TPYOBI CO CTaJIbHBIMH ILJIACTHHAMM, pac-
TI0JI0KEHHBIMY TIEPHIEHUKYJIAPHO Tpy6e, sl TOro 4ToOBl MaKCHMAaJIbHO
YBEJMYHTD ILIOMALb NOBEPXHOCTH U MUHUMH3UPOBaTh 06beM (puc. 2.3).
Takue paguaTopbl pacloJIOXKeHbI BAOIb CTeHbl B6u3K mosa. VIX 3akphi-
BalOT METAJ/LUIHYECKMMY KDPBIIIKAMU, AJA TOr0 4YTOGBI 3alllHTHTh OT Oce-
JaHYs TBUMM U IPEeAOTBPATHUTh NMOBPEX/CHUE ILUIACTHH B CJOydae yAapa.
Kpome Toro, KppIniky yMeHbIIAIOT PUCK OKOTa JIOfiell, KOTOpBIe CIydaii-
HO JOTPOHYTCS A0 pajyaropa.

MpumepHo
10 cm

Wsnyualowne Tenno/ Tpy6a

MeTafMuecKmne NAACTUHLI C ropayen
BOAOW

Puc. 2.3. YupoienHas CXxeMa CEKI[HU PAanaTopa ¢ ropsidelt Bogoi,
PACIIO/IOKEHHOr0 y IUTHHTYCA. DJieMenThl OGBIYHO 3aKPHIBAIOT PENIeTIaThIMK
TMaHe MU JIJIsS 3AIUTHI OT MEXAaHNYECKUX TOBPEX/IEHUI, a TaKxXKe sl 3alUThl
JoJell ¥ mpeAMETOB, PACTIOJOXKEHHRIX PSIOM

OcHOBHBIE MIPOIYKTBI CTOPAHUS COJAPKH, KaK M JI060TO TpaJuIHOH-
HOTO BHJA TOILMBA, — 9T0 BofsHOW map (H,0) u xByokuch yriepona
(CO,). KpoMe TOr0, BBIIE/ISIOTCS! HE3HAYUTETbHBIE KOJTHIECTBA ABYOKH-
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cu cepbi (SO,), CO u tBepabie Yacruusl. Bee st sarpsisHsaoomue Bele-
CTBa OTHPABJISIOTCS HAPYXY KaK OTXOASIIHE ra3bl. ITO MOXKHO CAEIaTh
4epe3 OOBIYHYIO ABIMOBYIO TPYOYy Ha KpBIIE IOMa WM, B CIydae BBICO-
K03(p(PEKTHBHOH CHUCTEMB! OTOILIEHUSI Ha COJISIPKE, Yepe3 ILIACTHKOBYIO
8bIMAXKKY, BHIXOASIIYIO YePE3 BHEIIHIOW CTEHY /0Ma.

NPEWMYLYECTBA OTONNEHHA CONAPKON

e B cucremax Ha cossipke HeT TPy6ONPOBO/A K IIEHTPAIbHOMY IIOCTaB-
muKy. TomnuBHbIE 6aHK MOXeT ObITh YCTAaHOBJIEH B YACTHOM BJIaJle-
HUH. JTO MOXET OKa3aTbCs BechbMa BAXKHBIM IS JIIO/Iel, KOTOphie
XOTSAT JKUTb B CEJIbCKUX MM OTAAJIEHHBIX OT TOPOJa MECTHOCTAX.

e Consipka — 3TO OTHOCHTEJHHO 0e30IHacHOe TOILIMBO. YTEYKa CO-
JSAPKU MOXKeT IPUBECTH K IOABIEHHUIO I'PSA3H, HO HE CO3JacT omac-
HocTb B3pbiBa. CoJisipka MeHee B3pPbIBOONACHA, €M JIIOGOH ropio-
4nii Ta3, 6eH3WH, KEPOCHH WM CIHPT.

e B cayuae napyuieHuii B pa6oTe CHCTEMBbI OTOIUIEHUS Ha COJISIPKE
IPaKTUYECKU BCET/Ia TOSIBJSIETCS ABIM. DTO NPUBJIEKAET BHUMAHHE
U CTUMYJHPYET K NPUHSTHIO HEOTJOXHBIX Mep IO IIpejoTBpalle-
HUIO BO3MOKHBIX IIPO6JIEM.

e CoJsiApKa — 3TO TOTUJIMBO C BBICOKOW ILIOTHOCTBIO. VIMeeTcs B BuAy,
YTO MaJblii 06beM 1 Macca COJISIPKYM UMEIOT 60JIbINYI0 HOMEHUUANb-
Hyto snepeuro. HebGoapimoil o pasMepaM 6ak COJISIPDKH MOXKET HA
HECKOJIbKO HeZiesb 00eCIeYUTD JIOM TEILIOM.

¢ Biarosaps BbiCOKO# TIOTHOCTH COJNIAPKY UCTIOJIb3YIOININE €€ CHCTE-
MBI OTOILTeHUs1 MOGUABHBI. Heb6ospiiie meun Ha COJMsSApKe yAOGHbBI
A5 IPUMEHEHHUs B IePe/IBIDKHBIX JOMaX J/Isi OTAbIXA, OXOTHUYBUX
JOMHUKAX U JPYTHX MAJICHbKUX BPEMEHHBIX COOPYKEHHSX.

o COJISIDKY MOJKHO CMEIIMBATh C OUOMONAUGOM, TAKMM KAK OCTATKH
pacTUTENbHOrO MacJja, MCIOJb3yeMOro MpU IPUTOTOBJIEHWA TTHIIH,
W OTXOZbl KHBOTHBIX XKHPOB. CHCTEMBI Ha COJISIPKE MOTYT OBITh
CKOHCTPYHPOBAaHBI Tak, YTO OHU OYAyT pab0oTaTh HA TAKOM CMENIaH-
HOM TOILIUBE.

HE[JOCTATKH OTONNEHHA CONAPKON

¢ B xomogHOE BpeMs T0/1a HYXHO TIOCTOSHHO CJIEJUTD 32 TeM, YTOGBI
JoMammHuN 6Gak s XpaHeHusl consipku Obui nojioH. Heo6xomu-
MO IPEeAYCMOTpPeTh Pe3ePBHYIO CUCTEMY OTOIIEHUS HA TOT CAy4ai,
€CJIH OH OIIyCTeeT, a co CHaGXKeHHeM BO3HMKHYT IPOGIEMBI.
o CTOUMOCTb COJISIDKM HANpSMYI0 3aBHCHT OT CTOMMOCTH CBIPOH
38 HedrH. lleHsr Ha HeTh MOTYT BHE3aIHO MOACKOYHTH. Bbl MoxeTte



[TIABA 2 OtonneHue Xuaxkum TONIMBOM U ra3om

yCABIMIATh Pa3Hble IPOTHO3bI HA WHAMUKY U3MEHEHU LieH B 6/1u-
’KaiimeM OyzaylneM, HO B JOJTOBPEMEHHOH NMEPCIEKTHBE POCT LEH
He JI0JDKEH ObITh /111 BaC HEOXKMIAHHBIM.

e MHOro Hed)TH MOCTYNAET U3 CTPAH C MOJTHTHIECKH HECTaGUIbHBIMUI
peskuMamu. B pesysbrare Bcersa eCctb PHCK BHE3AIIHOTO COKpallle-
HYSI IIOCTaBOK.

e BpemenHnble cokpameHusi noctaBok Hedgtu (mo kpaiineil Mepe
B AMepHKe) MOIyT ObITh BBI3BaHBI MOLIHBIMHU yparaHaMu B Mekcu-
KaHCKOM 3aJIUBe.

e Muposnie 3anachi HeTM KOHEYHBI W HEBO30GHOBsIeMbI (GHOTO-
ILTHBO, 0 KOTOPOM PacCKa3biBAJOCh PaHee, BO30GHOBIISIEMO).

o Hekortopbie y3/bl COBPEMEHHBIX Iedeil HA COJSIPKE TPEOYIOT 3JI€K-
tpuuecTBa. /lusa Gecrniepe6oiitHoii pabOTH TAKUX MmeYell P MaJeHuH
HaNpsDKEHNsT B CeTH HEOOXOJMM pe3epBHBIN reHepaTop, KOTOPbIi
MOXKHO BKJIIOYHTH B 1060 MoMeHT BpeMeHn. OH fo/keH obeclie-
YHBATh KaueCTBEHHOE CHHYyCOMJaJbHOe HampsixeHue (YTo6bI X0po-
0 PaboTajM JEKTPOHHBIE CUCTEMBI) M UMETh JOCTATOYHYIO MOII-
HOCTH s obecrieueHusi pa6oThl Bcex y3i0B neun. IIpm ycranoBke
Pe3epBHOTO reHepaTopa JIsi HCIIOJIb30BaHUs C 060! HarpeBaTelb-
HOIl cucTeMoil He06X0IUMa KOHCYIbTalus 1npodeccHoHana.

3axaya 2.3

He MOXeT Jn Macjo 3aMep3HYTb WIH CTaTb TyCTHIM B XOJIOJHYIO
NOroy, 4TO GyJder MpensTCTBOBATh CBOGOAHOMY TEUeHHIO €ro H3 6aka
B Teyn?

Peuenne 2.3

Cosisipka He 3aMep3aeT IIPU TEMIIEPATypax, BCTPEYAIONINXCS B JIOO60M
ob6uraeMoM peruone 3emsu. CoApKa MOXET CTaTh I'yCTOH, ecau OHa
OXJIAZIUTCS, TaK XK€ KaK CTAHOBMTCSI TYCTHIM MAIIHHHOE MAacjo, HO 3TO
cIy4aercsi PeAKo. 3/ech MOMOXKET MOJ3eMHOe pa3MeleHHe 6aka I CO-
JISIPKH, TaK KakK TOJ 3eMJieil TeMIepaTrypa CHJIBHO He MeHsSeTCs.

Cuctema OTONNEHUA C UCNONb30BAHMEM MeTaHa
(npupopHoro rasa)

B XX Beke B AMepuke memaw (CH4), KOTOPBIMl 4acTO Ha3bIBAIOT
TAKXKE NPUPOOHBIM 2A30M WM IIPOCTO 2A30M, CTal HamboJiee TOIYJSp-
HBIM TOILIMBOM JJSI CHCTeM LeHTpaabHoro otomenus. (Ha camom neine
MeTaH — 3TO TOJbKO OJHA W3 COCTaBJSIOUIMX DPEAIBHOTO HMPHPOJHOIO
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rasza.) Jlist 5700 GbLIM OGBEKTHBHBIE TEXHHYECKHE U SKOHOMUYECKHe
npuuuHbl. IlpupoaHsiii ra3 uMeeTcs B JOCTATOYHBIX KOJIMYECTBAX IIOJ
3eMJiel, Ipu 3TOM OH Jierko go6biBaetcs. IIpasma, B Hayame XXI Beka
CTa/li BO3HUKATh NeprouyecKue nepebou. TeM He MeHee MeTaH OCTaeTCs
PacnpoCTPaHeHHbIM BHJOM TOILIMBA, OCOGEHHO B TOPOJCKHX YCJIOBHSAX,
TZie y>Ke CO3/aHa CeTh Ta30BbIX TPYOOIPOBOAOB.

KAK 370 PABOTAET

leomeTpuyeckue KOH(QUTrypalMM Ta30BbIX Hedel CHABHO pas/vya-
I0TCSI, HO 6a30Bble MPUHIMIBLI KX paboThl moxoxu. /lajee MpuBoOgMTCS
YIPOLIEHHOe ONMHMcaHue pa6oThl OOBIYHON Ta30BOil MeYd ¢ MPHHYIUTE/b-
HO¥ BO3IYIIHOH TATOIM.

Tepmocmam onpenensier BpeMs BKJIIOYeHus neun. Ee 3amyckaer mpo-
CTOH BBIKJIIOYATEIb, KOTOPbIiI HAXOAUTCS B JKIIOH 30He ZijoMa. Benmuns-
mop co3Jaer TATY, KOTOpast 03BOJISET NOJaTh HEOOX0UMOE KOJTHIECTBO
BO3[yXa [/ TOPEHHs TOILUIHBA, a TaKXKE OTBECTH MPOAYKTHI CrOpaHus
Hapy>Ky 4epe3 AbIMOBYIO Tpy6y. B BbicOKOa(p(PeKTHUBHBIX Tleyax 5TH rasbl
IMPOXOAAT Yepe3 TeIJIOOOMEHHUKH, OT KOTODBIX OTOMpaeTcs TemJoTa,
U yXe 3aTeM OXJaKIeHHbIH OTpaGOTaHHBIM ra3 BBIXOAUT Yepe3 ILIACTH-
KOBYIO TpyO6y.

Bentnnarop mogaum Bo3zyxa Ha TropeHHe HauMHaeT paboTaTh MOCJE
TOTO, KaK TepMOCTaT olpejessieT HeoGXOAUMOCTb TOBBINIEHUSI TEMIEpa-
TypHI B fioMe. Llenmpobexnviti pezyasimop GUKCHPYeT, YTO BEHTHAATOP
paboTaeT, 3aTeM 110cJie HeGOJIBIION 33[EPKKU OTKPBIBAETCS 2d306bill 6EH-
MUb, ¥ 3AEKMPUYECKUU 3ANAbHUK, Ha3bIBaeMbI TakXe 3andibHas
ceéeua, TOAKUTaeT TOILTHBO. B CTapbIX CHCTEMax BMECTO 3JEKTPUYECKOTO
3anajibHUKa MCTIOIb3YIOTCS OeXYpHoill ¢haxel W BBIKJIIOYATENb Ha OCHOBE
mepmonapvi, 4yBCTBUTEIbHOH K TeMIepaType, KOTODBIH INPENSTCTBYET
OTKPBIBAHHUIO I'a30BOTO BEHTWJIs, IIOKa He 3aXKXKEeTCs KOHTPOJIbHBIH (ha-
KeJl. 3anaasHuxu o6ecnedyuBaloT IPOLECC TOPEHMs AJs HarpeBa TOIKH
WIH Menao0b MeHHUKA.

Benrunarop cucreMbl BO3AYMIHOTO OTOIIEHUSI IOMOTaeT MUPKY ALK
HOZOTPETOro BO3JyXa OT TONKHM UM TEIIOOOMEHHHWKa IO BCEMY OMY.
Ona HauMHaeTcs ¢ 337ep)kKKoH Ha 1—3 MMHYTHI MOC/J€ BOCIUIAMEHEHHS
torBa. Korga temmeparypa B J0Me JIOCTHTaeT ONpe/IEeHHOTO YPOB-
Hsl, Ta30BbIil BEHTHJIb 3aKPbIBAETCSI U TOPEHHe mpekparnaercs. Torga u
BEHTUJIATOP IIOJIa4u BO3/yXa Ha ropeHue mepectaer paborars. [Tocie 3a-
JepXKU Ha 1—3 MUHYTHI BEHTHJIATOPHI CHCTEMBI BO3AYIIIHOTO OTOIJIEHUS
TOXKE OTKJIIOYAlOTCs, €CJH CHCTeMa YyCTaHOBJIEHA B d6MOMAMUUecKull pe-
#um. B 6OIBIIMHCTBE ra30BBIX CHCTEM OTOILIEHHSI C IPHHYAUTEJbHOM
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BO3AYIIHON TAroil omeparop MMeeT BO3MOXXHOCTb OCTABHTb BEHTHJISITOD
CHCTEMBI MOCTOSTHHO BKJIOUEHHBIM. DTO ITO3BOJISIET MUHUMU3HPOBATD Te-
IJIOBOE PacCaOeHUe BO3/yXa, KOIIa XOJOAHBIH BO3yX MOXET HAaKOIHUTh-
Csi B HECKOJIBKMX KOMHATax WM BOJIHM3HM OT I0JIa BO BCEX ITOMENICHUSIX.
Ecau meuyp Ha ApoBax, yrjie WIH Ha KyKypPY3HOM 3epHe yCTaHOBJIEHa
OKOJIO BO3IyX03a60PHUKA ra30BOH II€YX U eCJU BEHTHJISTOP CHCTEMBI pa-
60TaeT HEMPEPHIBHO, TO MeYb HA JPOBAX, yIJe WX Ha KYKypPy3HOM 3epHe
MOXET HCIOJb30BaThCS KaK aJbTepHATUBHLIN BapHaHT [AJIS OTOILICHHS
JIOMa WJIH B Ka4eCTBe JOMOTHEHUS K a30BOU MEYH.

Hekoropbie ra3oBbie Me4M UCTOIB3YIOTCSI C BOZOHArPEBATESIMH KU
6oitrepamu. B Takux cucTeMax 4acTO MHOTO TEPMOCTAaTOB [UISL PeryJaupo-
BaHUS TEMIEPATYPHI B OTAEJbHBIX KOMHATaX WM B yacTax JoMa. TepMo-
CTaThl OTKPBIBAIOT BEHTW/IM, KOTOPBIE YIIPABJSIOT NOTOKOM BOJBI K pa-
AMATOpaM ¥ CIHPaJbHBIM OGOTpeBaTesIsIM.

NPEMMYILECTBA OTONAEHHA METAHOM

e CucTeMbl OTOIJIEHHST C HCIOJIb30BaHNeM MeraHa 3¢ dexruBHbl. Co-
BpEMEHHBbIE II€4M, OCHAIIEHHbIE TeIUIDOOMEHHUKAMM YTHJIU3AIMU
TEIJIOTHI OTXO/SAINMX Ta30B, MOTYT NpeoOpa3oBbIBaTh IOYTH BCIO
MOTEHIMAJIBHYIO JHEPTHI0 METaHA B IOJIE3HOE TeILIO.

¢ BricokoaddekTuBHble Ta3oBble Neud MOTYT UMETb BEHTHJISLIMOH-
HBIH BBIXOJ HAPY)KY HENOCPEACTBEHHO B CTeHE JoMa. JTO HCKJIO-
yaeT HeO6XOAMMOCTh B JBIMOBOI TpyGe Ha Kpbiuie. Korza BbICOKO-
acddexTrBHAS ra30Basi eYb YCTAaHOBJIEHA HA MecTe, T/le HaX0UJIach
cucTeMa OTOILIEHUS! COJISIPKON WM Ta30Basi Iedyb CTapoil MoJenu,
CTaBLIAsi HEHY>KHOU [AbIMOBas Tpy6a MOXKeT ObIThb HCIIOJIb30BaHA
JUISL IOTOJHUTENBHOTO MCTOYHUKA OTOIUJIEHUS, TaKOro KaK Iieub Ha
JPOBax, yIje Wau KyKypy3HOM 3epHe (KOHeYHO, eciia 31a Tpyba He
IIPUMEHSIETCS JIJIST KaKOU-JTUO0 APYroil OTONMUTENbHONH CHCTEMbl MU
060pyI0OBaHHUSs).

o TIpupoaHblii ra3 JETKOAOCTYIIEH B 6OJIBIIMHCTBe TopoaoB. Ero He-
TpephIBHASL MOJAYa OCYNIECTBISETCS Yepe3 CeTb TOA3EMHBIX KOM-
MyHukaimii. Her Heo6XoauMOCTH 3a60TUTBCS O COCTOSIHUM AOMall-
HETO TOILIMBHOTO 6Gaka.

¢ Tasosbie neun (TakKe Kak ra3oBbie IJIMTHI, Ta30Bble KAMUHBI U Ta-
30Bble BOZIOHAarpesare/u) ropsar uucto. OHUM 3arpsA3HSIOT BO3LYX
B OTHOCUTEJILHO HeGOJIBbIION CTEIleH! M, IO CYLIECTBY, HE JbIMSIT.

e Ta30BbIe TIeUM ¢ TPUHYANTENbHON MToadel BO3/yXa HMEOT pas3iny-
Hble KOHCTPYKUHUH: C 80CXO0AUWUM, HUCXOOAUUM U 20PUIOHMANb-
Hoim (60K06bIM) NOMOKOM. ITO TO3BOJISIET YCTAHABJIMBATD MX HA

M
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(byHZ[aMeHTaX CTaltMOHAapHbIX JOMOB, B MOAYJDbHBIX M MOOGUJIBHBIX
AOMaX, Ha YeplaKaX U B TYHHE/AX COOTBETCTBEHHO.

HELQOCTATKM OTONNEHHA METAHOM

e YTeuka MeTaHa MOXET BbI3BaTh IoXap Wiu B3pbiB. (31O cnpaBea-
JIMBO Jijisi JI060TO TOIUIMBA, TOPSIIETO B ra3000pa3HOM COCTOSIHHH,
B TOM 4MC/e A5 BoAopoAa.) OO6bIYHO METaHy MCKYCCTBEHHO IpH-
JaioT crenuHIecKuil 3amax, KOTOPbIil JIErKO pacno3Hark. 1o obe-
CrieunBaeT OAUTENBHOCTD JIOZIeHi K BO3MOXKHOH yTeuke rasa. Ecam
BBI MOYYBCTBOBAJIM 3allaX ra3a B CBOEM JIOME, HEMEONEHHO NOKUHb-
me €20 v TO3BOHUTE TIOXKAPHBIM.

¢ B nocnexnue roapl HeCTAOHJIBHOCTD II€H HA IPHPOJAHDBIH ra3 U Ipo-
6;ieMbl, BO3HHKABIIHE C €T0 NOCTABKOMH, NOBPEANIH €r0 PemyTallil
HaunboJiee HaJe>XHOTO TOILIHBA Aj1s1 o6orpeBa JIOMOB.

¢ B cenbCcKUX MECTHOCTSIX U B CJIa00OPa3BUTHIX CTPaHAX Ta30Bble CETH
OTCYTCTBYIOT.

¢ Bni MoXkeTe XpaHHUTb MeTaH B CBOEM JIOME TIPH ONPEAEIeHHbIX YC/I0-
BUSIX: €CJIi BbI SIBJIsieTeCh BiafiesiblieM GosblIoil ¢pepMbl M MeCT-
Hble 3aKOHBI H IPAaBIJIa He 3alpeialoT XPaHUTh ra3oBbie GasTOHbI
B YACTHOM BJIAJI€HUH.

e Muposble 3amachl HPUPOJHOr0 MeTaHa KOHEYHbI, U OHM HEBO306-
HoBisieMbl. (OZHAKO MeTaH MOXeT ObITb MOJIyYeH MPU HEKOTOPBIX
6HOJIOTHYECKHX TPOLIECCAX, ¥ STOT MCTOYHUK BO3OGHOBISEM. )

¢ HekoTopbie KOMIIOHEHTHI COBPEMEHHON CHCTEMBI OTOMNIEHUSA HA Me-
TaHe HY)XJZAlOTCsi B ajeKTpuyectse. OHM He 6yayT pa6oTarh, €CIn
HampsDKeHWe B CeTH HPOMNajeT W ecJH y Bac HET Pe3epBHOrO re-
HepaTopa Ha 3TOT ciay4ail (cM. Bbille ~ NOCJAEAHUN HEZOCTATOK
CHCTEMBI OTOILIEHHS COJISIPKOIL).

3anava 2.4

MoryT JH BMECTO MeTaHa HCIIOJIb30BATbCA JPyTHe Irashi B CHCTEMAax
OTOILJIEHMS!, NIPEAHASHAYEHHBIX [JIsi CKMTAHHSI METaHa, B YACTHOCTU BO-
nmopon?

Pemenne 2.4
Bonopon vMeer ompejesieHHbie MePCHEKTHBB! AJAS BO3MOXHOIO HC-
M0JIb30BAHHSA BMECTO METaHa B FOPOACKHX TPybompoBoaHMIX ceTsx. Ho
BOJOPOJ, OyAy4H CaMbiM JIETKMM XMMHYECKVM 3J1eMeHTOM, ofiajfaer
Gospiiielt CKIOHHOCTBIO K yTeYKaM, ueM MeraH. Kpome T0ro, OH rOpHUT ¢
42 6OJIbITNM BbI/IEJIEHUEM TEIUIOTHI. JTO TpefyeT u3MeHeHH B TPyOOIPOBO-
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Jax ¥ B KOHCTpYKIMu Tieveli, Kak eme 6yzer cka3aHO HUXKE, XOTSI BOJO-
POA ¥ SBJASIETCSI CAaMbIM PacIpOCTPaHEHHBIM 3JIeMEHTOM BO BcesneHHOMH,
OH He BCTPEYaeTcsi B CBOOOIHOM COCTOSIHMM Ha 3eMJle B TeX KOJIMYecTBax,
KOTOpbIE MO3BOJISIOT JEMKO MCIIOJIh30BaTh €ro B Kadecrse TomauBa. Cy-
HECTBYIOT MHOTOYHCJIENHbIE METOIbI JJIS1 TOTO, YTOOBI 110JIy4aTb BOAOPO,
BBIIEJISIA €T0 M3 XMMHWYECKHX COe[MHEHUH, B KOTOPBIX OH COAEPXKHTCS,
HO B TIEPHOJ] HATIKMCAHKUS 3TON KHUTU BCE MOLOGHbBIE TEXHOJIOTUY TIOKA ellle
Joporu 1 Hea(ddEKTUBHDL,

Cuctembl oTONNEHHUA HA NponaHe

ITponan — »3T0 CKUXeHHwbil Ta3, COLYTCTBYIOWuil HedTezo6bIYE.
B Amepuke OH COCTOMT B OCHOBHOM M3 yr.ieBogopoja mpomnana (C,Hy),
OTCIO/Ia U Ha3BaHMe. B HEKOTOPDIX cTpaHaxX HCHOJB3YETCsl CMECh MPOIaHa
u 6ymana (C,H, ). IIponan B ra3006pa3sHoM COCTOSHHH TsIKesiee MeTaHa,
a 6yTaH TspKeJiee IIpolaHa.

KAK 370 PABOTAET

IIponad™ MoxkeT OBITH NOJY4YeH KaK NOOOUHBIN NPOAYKT B IIpoOLECCE
M3BJIEYEHHUsI METaHa W3 TPHPO/IHOTO ra3a MM KaK MOOOYHbIA NPOLYKT B
IpoIlecce OYUCTKU chbipoil Hedu. IIponaH MOXHO XpaHUTb IOJ JABJeE-
HueM B kuaKou (ase. Korna sxuakocts nonazaer B atMocdepy us 6an-
JIOHA, HAXOASILETOCcsl MOJ JaBleHKHeM, OHA CTAHOBHTCS TOPIOUHM rasoM,
nogo6apiM MeTaHy. Ilpoman B ra3006pa3HOM COCTOSHUH 6ecLBeTEH M He
HUMeeT 3armaxa, Tak ke Kak OyTaH u MetaH. CMech, Ha3bilBaeMasi MepKan-
mau 3muna, KOTopas MaxHeT NPOTYXITUMH STHLaMu, J06aBJsieTcs K Mpo-
HaHy JJISL TOTO, YTOGbI €ero yTe4Ka Jierko o6HapysKHUBaIach.

To, YTO WpOMaH MOXHO XPaHUTh B GajJOHAX, JaeT BO3MOKHOCTh
CYUTATH €0 MOPTATUBHBIM TOILTHBOM. I10 3TOH MpHYHHE OH ABASIETCS HO-
IyJISIPHBIM AJbTePHATHBHBIM TOILIMBOM JIJISI IOMAIIHUX DE3EPBHBIX I'€He-
PaToOpOB, JJIsSI TEHEPATOPOB B IEPEABIIKHBIX AOMAaX U A NOPTaTHBHbIX
KyXOHHBIX KT, OH MOXKET HCIOJIb30BAThCS KaK aJlbTePHATUBA COJADKE
H MeTaHy sl CUCTEM LEHTPaJbHOIO OTOILIeHHd xoMoB. IIpoman moxer
TaK:Ke MCIOJb30BAThCsS KAK TOIUIMBO AJs aBToMoGmieil. Korma nponan
BBIITyCKaeTcsl M3 Ga/yloHa W ¢ TOHWKEHHeM JaBJeHUST MpeBpaiaeTcs
B ra3, OH FOPUT Tak ke, KaKk MeTaH.

NPEWMYLIECTBA OTOMAEHUA MNPONAHOM

o Ilpoman ucnojb3yercss AOCTAaTOYHO IUPOKO, TaK KaK €T0 MOXHO
xpanuth B 6asonax. Koraa Bbl BuanuTte cepeOpUCTDI 6aJlIoH, IMO-
XOXKMH Ha TOJCTYIO COCHCKY, BO JBOpE CEeNbCKOro AoMa uiu dep-
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MBI, BBl MOXKETE BIIOJIHE PE30OHHO CYMTAaTh, YTO ITO GAJLIOH C IIPO-
MAHOM.

[Ipoman He pacTBOpsieTCs B Boje, IO ITOi NPUYMHE OMACHOCTb 3a-
TPA3HEHUSI UM TIOJ3€MHBIX BOJ WM NIOUBbI HE3HAYUTEJbHA.
CHCTEMEI OTOIIEHUS Ha MpOINaHe 06eCeYBaOT MEHbIINH YPOBEHD
3arpsi3HEHUH, YeM CHCTEMBI Ha TOpsLIEM jJepeBe H yIie, H CPaBHMU-
MBI B 3TOM OTHOLIEHWM C CHCTEMAaMH Ha COJIIpKe M MeTaHe.
Vicnob3oBaHue 1ponaHa Kak aJIbTePHATHBHOTO TOILIMBA HMO3BOJIMT
obecrieunth 6oJiee 3KOHOMHBIM CIIOCO6 OTOILICHHA AJS TeX JoJel,
JIs1 KOTOPBIX METaH M COJISIPKA CJAHIIKOM JOPOTH.

C cucrteMoll Ha npomaHe Bbl MOXKeTe OOeCNe4YHWTb BCce IHEepreTH-
yeckue norpeGHOCTH AoMa U OO0HTHCH Ge3 1eHTPaTbHON 3Hepre-
tueckoi ceru. [Ipoman MoxeT o6ecleunTb HSHEPrUI0 AJS IeyH,
3JIEKTPOSHEPTHIO (C MOMOIIBIO0 TeHepaTopa Ha MPOIaHe), SHEPTUI0
JUIST BOJOHArpeBatesisi, [JIs1 KYXOHHOW IIMTBI M AYXOBKH, dJI€K-
TPOIHEPTHIO I XOJMOAUIBHUKA U AaXKe /IS CTHPAJIbHOU MallHHbI
U CYIIHJKH.

[Tponan He Takoii rOpIOYMii, Kak MeTaH, TaK YTO ONACHOCTb B3PbIBA
MpH HCTNOJb30BaHHH IporaHa MeHbuie. OAHAKO Te e IpPeJocTo-
POXXHOCTH, KaK M B CMCTEMaX, CKMTalOUMX MeTaH, Heo6XOANMbI
U B CHCTEMax, CXKVWTAIOIIUX IIPONAH.

HEIOCTATKM OTONAEHHA NPOMNAHOM

o HPOHaH MOXKET OKa3aTbhCs HE CaMbIM /[I€lleBbIM M3 BCEX BHAOB

TOILIMBA, BO3MOXHBIX B JaHHOW MecTHoctd. Korma MbI aHamm-
3UpyeM IieHy, HeoOXOAMMO NPUHATh BO BHMMaHHE BCE PACXO/bI,
B TOM Y¥MCJie CTOMMOCTD TEpeleJKH IeYd WU YCTAHOBKH HOBOM
neun (ecaM MOHAAOOMTCS), a TAKXKe CTOMMOCTb OGCIY>KUBAaHHS,
PHCK IlepepbplBa B MNOCTaBKaxX TOILIUBA, IOBeJeHHe CTPaXoBOMH
KOMIaHuu JoMoBaafensina (orpaxaiomeecss B tapudax) mo or-
HOLIEHWIO K HCIOJIb30BAHUIO TOTO WJIH WHOTO TOILJIMBA B JAHHOM
MECTHOCTH.

IIponaH, MOKa OH XPaHUTCS B KUAKOM COCTOSHUH, MMeeT He CaMyio
BBICOKYIO TIOTEHI[MAJIbHYIO TEIJIOBYIO SHEPIHIO Ha eMHULy 06beMa
110 CPaBHEHMIO ¢ APYTUMHU BHAAMHU OOBIYHOTO TOILIMBA. IJTO SIBJISI-
eTcs JOCTOMHCTBOM COJSIDKH. B pesysbrare 6ajyIoH € TPOIAHOM
J0JKeH ObITh GoJibliie o 06beMy, deM 6ak C COJSIPKOit, uTo6nI 06e-
CIIEYNUTD TO K€ KOJTUYECTBO SHEPTHH.

e Ecnu temneparypa 6Ga/utoHa yIajfeT AO O4YeHb HU3KHX 3HaveHMi

(mpumepro 10 ~34 °C nam —29 °F), nponaH, BbIIyIIeHHbIH U3 6aJ1-



TNABA 2 Otonnexune XXUOKUM TOMIMBOM U ra3om

JIOHA, MOKET He mepeiiTn B ra3006pa3Hoe COCTOSHKE. ITO IIPUBE/ET
K TOMY, YTO HarpeBaTe/JbHBIH anmapar He 3apaboTaer.

e He Bce MoOryT MOYyBCTBOBaTh 3alax MepKalTaHa 3THJIA B CMeCH
Ta30B.

e Ecu 6anIoHbI yKe ONyCTend Wil OKuc/eHne (p:KaBuMHA) TOSBH-
JIOCh B GaJLIOHE WM TPYOOMPOBOZE, 3alax MOXKET 1epecTarp Ouly-
HIATbCA. IJTO O3HAYAET, YTO HE CTOUT HAJESTbCS TOJBKO Ha CBOIO
YYBCTBUTEJbHOCTh K 3alaxaM, MHaye Bbl MoxeTe He OOHapyKHTb
yTeuky npomasa. Ilo 3Toil nmpuyrHe PeKOMEHIYEeTCSl UCHOJIb30BaTh
damuuxu nponaxa NpyU yCTaHOBKe 000 CHCTeMbl Ha TPONaHe.

e Hexortopbie KOMIOHEHTHI B COBPEMEHHBIX CHCTEMaX OTOIUIEHMS Ha
npornasne TpebyioT ssekTpuuectBa. OHU He CMOTYT PaboTaTh, €CIH
MPONaAeT HANPSKeHNe B CeTH U eC/IM HEeT Pe3epPBHOI0 reHeparopa
(cM. Bblllle — MOC/AEAHMN HEJOCTATOK [JISI CUCTEMBI C OTOMNJIEHHEM
Ha COJSAPKE).

3apaua 2.5

Bce Buiibi TOILIMBA, OMKUCAHHBIE B HTOH IJIaBe, IPEAINOJAraloT Ha-
JI4YHe «FOPAINEro BemecTsa» B goMe. Korza sxe Mpl cobupaemcsa usba-
BUTbCS OT 2T0r0? T'OpeHue j060TO TOPIOYero BElecTBa, KpoMe BOAOPO-
Ja, 3arpssHser Bo3ayx. Hekotopble H3 3THX BHJOB TOIJIMBA IIOJIYy4aloT
nyteM 6ypeHHs] CKBaXXMH. [lodeMy Mbi He MOXKeM OCBOGOIHTDH ceOst OT
STOTO APEBHETO 3aHATUS U HA4YaTb JAyMaTb O AOJITOBPEMEHHON IEpPCIEK-
TUBE?

Pemienue 2.5

Jlst Toro uto6br 66ITH O6BEKTHBHON ¥ MOJHOM, 3Ta KHUIa ONUCHIBAET
CyLIECTBYIOIIME, a TaK)XKe PAa3BUBAIOIUECS U NEPCIEKTHBHBIE METO/BI 110~
JIy4eHUs1 SHEPTUH TSI Hy>KJ Ues0oBe4ecTBa. DOBIIMHCTBO yY€HBIX, 3KO-
HOMMCTOB W JakKe MPOMBIIIEHHBIX PYKOBOJMTeJNeH COIJIaIIaloTcsa, 4To
crapbie cnoco6bl AOJDKHBL GbITh M 6yayT 3ameHenbl. Ho moxymaem u o
JIPYrOM: «apXauyHbie» TEXHOJIOTHH TOJY4YEHVS SHEPrdM OCTAaHYTCA Hau-
60Jiee TPAKTUYHON AJIbTEPHATHBON J/Is1 MHOTHX XXHTeJeld 3eM/H elle Ha
JI0JITYie BPEMEeHa.

KOHTPOJIbHbIE BOMPOCHI

OrTBeyast Ha 3TU BOTIPOCHI, BBI MOYKETE I10JIb30BATHCA TEKCTOM KHUIH.
BoceMb npaBU/IbHBIX OTBETOB — Xopolnuil pedyabrar. OTBETH IOMelie-
HBI B KOHIle KHUTH.
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YTo M3 TMEepeYMCJEHHOr0 HuXKe Heo6XOAMMO CIeaTh AJIS 3aIlycKa
BEHTUJIATOPA Te4d BO3AYLIHOTO OTOIUIEHHsI Ha MpollaHe IpH IO-
MOILIKM pe3epBHOro reHeparopa (B ciy4ae NaJeHHs] HANPSKEHHS
B ceTn)?

(a) B xauecTBe TOILUIMBA /il M€Y¥ BMECTO IPOIAHA HYXKHO MCIOJb-
30BaTh METaH;

(6) B KXauecTBe TOIUIMBA [Jis €Y BMECTO MPOMAHa HYKHO HCIIOMb-
30BaTh OyTaH;

(B) pesepBHbBI reHEPATOP AO/LKEH 06eCIIeInBATE MOIIHOCTD JJISI BEH-
TUASITOPA, AJs Jo60H M3 MMEIONMXCS 3IeKTPOHHBIX CHUCTEM U JJIs
SJIEKTPHYECKOTO 3amajbHuKa (ecii OH MMeeTcs), IpudeM JJisi BCeX
CUCTEM OIHOBPEMEHHO;

(r) ne4p Ha npomaHe ¢ MPUHYAMTEIbHON BO3AYUIHOM TATON HeNb3st
3allyCKaTh C TIOMOIIBIO PE3ePBHOTO T€HEPaTopa.

Kakoit u3 HiKecaeayoOIHX BHAOB TOIJIHBA HaHMeHee B3PBIBOOIA-
cen?

(a) consapka,;
(6) ras mponan;
(B) ras Meran;
(1) ras BogopoA.

Uto U3 HMKeCHeLYOIIETO SIBJAAETCS MPEeUMYINEeCTBOM CHCTEMBI BO3-
AYLIHOTO OTOILJIEHUS?

(a) BEeHTHJISITOD MOXKET MCIOJIb30BATbCSL C JAPOBSHOH IeYbio, YTOGBI
pacIpesieUTh ee TEIJIO 10 BCEMY JOMY;

(6) xos0aHbII JOM MOXKET GbITb OBICTPO HMPOTpPeT;

(B) BO3ZyXOBOBI MOTYT HCIOJIB30BATHCS ISl KOHAMITMOHMPOBAHYIS
BO3/yXa JIETOM;

(r) BCe BbIIENEPEYHCIEHHOE.

Kak Moxker 6bITh MOBBILIEHA WM ONTUMU3KHPOBaHA 3(h(PeKTHBHOCTD
[eYd Ha MeTaHe?

(a) orxoAmMit ra3 MOXKeT ObITh IMPOIYIIEH Yepe3 TeIIOOGMEHHUK
YTHJIU3ALHH TETLTOTBI;

(6) BMeCTO MCNOJIb30BaHMsI METaHA B TONKE MOXKET CXKUTaThCsl pac-
TBLIEHHAST COMSIPKA;

(B) BMECTO HCIOJIb30BaHMs METaHA B TONKE MOXET CIKUTAThCsl pac-
MBbLUICHHBIN OEH3HH;

(r) momamHuil Gax AT MeTaHa MOXeT ObITh YCTaHOBJIEH HOJ
3eMueii.



MMABA 2 Otonnexne Xuakum TONIUBOM U ra3om

O[HEM H3 BaXKHEHITUX MPEUMYIIECTB COBPEMEHHON CHCTEMbI BOJSI-
HOTO OTOILIEHHS, B KOTOPOH HCIOJB3YIOTCA PaAMaTOpPbl, pasMelleH-
Hbl€ [IOJ TOJIOM, SIBJSIETCS TO, 4TO:

(a) ona MoxeT GbICTPO HATPETh XOJIOAHBIN JOM;

(6) oHa ne soigenser raz CO;

(B) BBI MOXeTe BCTaTh Ha TEILIBIH MMOJ B 3UMHEE YTPO;

(r) eaMHCTBEHHBIM MOGOYHBIM OTPAGOTAHHBIM IPOAYKTOM SIBJISIETCS
BOJA.

Tpy6onpoBoz K HeHTPaJbHOH CeTH O6BIYHO HEOOXOMUM [JIA:

(a) cucreMbl OTOIIEHUS HA MIPOIIAHE;

(6) cucteMbl OTOILIEHHS Ha MeTaHe;

(B) cHCTEMBI OTOILIEHHS HA COJSIPKE;

(r) Bcex BBIMIENEPEYUCHEHHBIX CHCTEM OTOILIECHHSA.

Kakoe 371eKTpOHHOE YCTPOHCTBO B CTAPBIX T'a30BRIX NeYax C JIeXyp-
HBIM (PaKesioM pearupyer Ha TEIIO OT HallpaB/IEHHOTO ILJIaMEHH, YTO-
6bl Ta30BbIii BEHTWJIb HE MOT OTKDBITHCS, €CIM AEXKYPHbIH dakeln
He pabotaet?

(a) TerI006MEeHHNK;

(6) samnai;

(B) tepMomnapa;

(r) nuxakoe. Jlydme novaine npoBepsiiite JexypHbiil dake!

Bremnuii (Hapy>KHblii) BO31yX03a60PHUK CUCTEMBI BO3YIIHOTO OTO-
IUIEHUS:

(a) ofecmeunBaeT IPEMMYIIECTBO TIOCTOSHHOTO TPUTOKA B JIOM CBe-
€T BO3/yXa, MOKa paboTaeT BEHTUISTOP;

(6) co3maeT HOCTOAHHYIO IMPKYJSLMIO BO3yXa BHYTPH I0Ma, TaKUM
o6pa3oM yMeHbmasi 3QpQPEKTUBHOCTD CHCTEMBI M CO3/1aBas PHCK IO-
ssrenus CO;

(B) ABJSIETCS NIEANBHBIM PEMIEHHEM, IOTOMY YTO Je/1aeT HEBO3MOX-
uoiM Hakorenue CO M Apyrue HENPUSATHOCTH, KOTOPbIE MOTJIH Gbl
MPOU30MTH B ITOI CHCTEME;

(r) HHMKOrZia He JIOJKEH HCIOJb30BAThCSI, IOTOMY YTO HapylIaer
CMBICJI CHCTEMbI OTOILJIEHHS, 3aTSATUBAST XOJIOAHBINA BO3AYX B JOM.

BOI[OI)OI[ MOXKeT HCIOJb30BaTbCsi BMECTO M€TaHa B CHCTEMax Jisd
OTOILJIEHUA Ta30M TIpU yCJA0BUH, YTO:

(a) mpolecc TpeBpalleHus] TeJUsi B BOJAOPOJ MOXET ObITh COBep-
IIEHHBIM;
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(6) Bomopoa MoxeT GhITh TOLyYeH B GOIBIIOM KOJMYECTBE IIPU pa-
3yMHOII CTOMMOCTH;

(8) Moxer 6bITb HAlZeH CNOCO6 CHKUraHUA BoAoposia 6e3 06pa3oBa-
wua CO;

(r) mpomsoiizer Bce BblENEPEHCICHHOE.

Kakoii M3 HuXemepeumc/IeHHbIX MeTOJO0B paclpeleNeHus TEeIIo-
Thbl, €CJIH TaKOil €CTb, HECOBMECTHM C TEXHOJIOTHEH OTOILIEHHS CO-
JISIPKOIA?

(a) oTonsieHue ¢ MOAOrPEBOM TOJIa PALHATOPAMY;

(6) pamuaTops! ¢ TopsYelt BOAOH;

(B) BO3AyUIHOE OTOILIEHHE;

(r) Bce BBIIEYIOMSIHYTHIE METOABI COBMECTHMBI C TEXHOIOTHEN OTO-
IJICHUS COJISIPKOR.



maBa 3

OTonnexne U OXNaXAeHWe ¢ NOMOLLbH
3NeKTpu4ecTBa

DJIEKTPUYECTBO MOXHO HCTIOIb30BATh /IS OTOIJIEHHS H OXJX/AEHUSA
noMeleHnH Kak HEeOCPeJCTBEHHO, TaK U onocpefoBanHo. [Ipexae uem
IPUCTYHATh K U3YUYEHHIO NPHHIUIIOB Pa6OThI 9IEKTPUYECKHX CHCTEM OTO-
IUIEHHUS] U OXJIAXK/I€HWsI, [aBaliTe pacCMOTPUM MOHATHUS, KOTOPBIMHU IIOJIb-
3YIOTCS1 Y4€HbIe, OIPeAessia, YTO TAKOe XOJ0/ H TEILIO.

Temnepatypa

Temnepamypa — 3TO KOIHYECTBEHHOE BBIPa)KeHUE KUHEMUUECKOU
sHepzuu (UIv TEIUIOBOW 9HEpPruu), cofep:xkailelics B Bemecrse. Korza
SHEPTHs MOXeT CBOGOAHO PacIIPOCTPAHATHCS OT OJHOTO BEIECTBA K APY-
roMy B BU/JE TEIUIOTHI, TeMrepaTypa OOOMX BEIIECTB CTPEMHTCS ypaB-
HATbCSI. DTOT NPOIECC U3BECTEH KaK meniosads snmponus. [leidcteue
ANIEKTPUYECKHX CHCTEM OTOILUIEHHS] M OXJaX/JeHHs B JOKaJIM30BaHHOM
IIPOCTPAHCTBE HANIPABJIEHO IIPOTUB 3TOTO €CTECTBEHHOIrO IpoIlecca.

TEMNEPATYPHAA WUKANA UENbCHA

Eciu y Bac ecTb KyCOK Jibla M Bbl IIOMell[aeTe €ro Tyja, I/e TeMIie-
paTypa IpeBBILIAET TOYKY 3aMep3aHusd, Jie/] HauMHAeT TasATh, TaK KaK OH
MOTJIOI[AEeT TeIlJI0 M3 OKpyXKaiomieil cpeanl. JleA ¥ pacTONMBINAACA H3
Hero Boaa uMeroT TeMnepatypy 0 °C. Ilo mMepe panbrelinero noaseAeHus
SHEPIMU K KYCKy JbJa Bce Goablrast ¥ Gosibilasi 4acTh ero taer. Eciam
SHEPTHA MPOJOIKAeT HOCTyNaTb, B KakKO#-TO MOMEHT BECh JieJ MpeBpa-
THTCSI B BOZY, M €e TeMIIepaTypa CTaHeT yBeJMYNBaThCs. B KOHIle KOHI0B
6yZer MOCTUTHYTa TOYKA, KOTJAa BO/A HAYHET KHMIIETh U 4acThb ee Iepeier
B rasoo6pasHoe coctosinue. TeMmepaTypa BOJAbI ¥ BOASHOIO Iapa, B KO-
TOpbIil oHa npespamaercs, pasHa 100 °C. ITo Mepe nojBeieHUs SHEPTUH
K BOJle OHA Bce Gousblie ucnapsiercss. Ecau sHeprusi npoao/KaeT moCcTy-
maTh B BOAY, B KAKOH-TO MOMEHT BOZIa BCSI IIPEBPATHUTCS B 11ap, U €70 TEM-
nepaTypa BHOBb HAUHET YBeJIHYHBATbCsA. EAMHCTBEHHBIM IIPEAEIOM TOTO,
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HACKOJIBKO TOpSiMuM OYZeT ap, B KOHEYHOM CUETE SIBJSIETCS TO, CKOIBKO
IHEPIUM NepeadyT eMy HarpeBaTelbHbIE 31eMEHTHI.

CymiecTByI0T B€ KPUTHYECKHME TOUKH /51 BOABI — 3TO MOUKA 3a-
Mep3aHus ¥ MoYKa Kunewus, KOTopble COOTBETCTBYIOT ABYM (PUKCHPO-
BaHHDBIM 3HAYEHHUSIM TeMIepaTyp. JTH [Ba 3HAYEHHUS TEMIIEPATyp BbIOpa-
HbI B KayecTBe PeNepHBIX TOYEK B memmnepamyprot wkare Ilenvcus,
Ha3BaHHOII TaK MO (PaMIIMM YYEHOTO, KOTOPHBIH, KaK CYMTAeTCs, Iep-
BBIM mpeAiokua a1orT npuHimn. Oaud rpagyc ueabcus (1 °C) pasen
'/ 100 PASHHIBI MEKIY TEMIEPATypOH TasiHUS M TEMIEPATYPOil KUIEHHs
YUCTON BOABI HA YPOBHE MOPS.

TEMNEPATYPHAS WKANA KENbBUHA

Mo>KHO 3aMOpPO3HUTb BOAY M IPOAO/IKUTH OXJAXXAEHHE WM Harperb
BOJy A0 Napoo6pa3HOrO COCTOSTHHUSI UM IPOJOJKUTH HarpeB. To ecTb TeM-
nepaTypbl MOTYT OIlycKaTbcA MHoro Himke 0 °C m mogHuMaTbcsi MHOTO
Boimie 100 °C. CymectByeT a6COMIOTHBIN HYDKHUH IIpeae] TeMIepary-
pol no mwkase [leabcus, HO BepxHero npejgeia TeMHeparypbi HeT. Mol
Morju Obl NMPEANPUHATb 3KCTPAOpAMHAPHbIE YCHJIUS, OXJa)XAas KyCOK
JbJla, 9T06bI YBUAETh, HACKOJIBKO XOJIOJHBIM MBI MOXKEM €r0 CAeJaTh, HO
HaM HHUKOIZIa He yJacTCs MOHU3HUTH ero TeMmepaTypy Hiuke —273,15 °C.
OTa TeMmeparypa Ha3bIBaeTCsl dGCONIOMHLIM MEMNEPAMYPHLIM HYLEM.
IIpeaMeThl ¢ Takoil TeMmepaTypoii He CMOryT IlepefaThb JHEpPIHI0 4eMy-
TO elile, TOTOMY 4TO y HHX BooOlle He OyAeT SHEpruu, KOTOPYIO MOXKHO
6bu10 6bi iepezaTh. Bo Beenennoit Her 06beKTOB, HMEIOMHX TAKYIO0 TEM-
nepaTypy, XOTSI HEKOTODble aTOMbI B HEOG03PUMOM MEXTaJaKTHYECKOM
IIPOCTPAHCTBE MOTYT UMeTb TEMIIEPATYPy, MPHOIMKAIONIYIOCS K Heid.

A6COMIOTHRIN HYJb — 3TO pellepHasi TOYKAa MmemnepamypHol wKa-
Aot Kenveuna. Equnnnel B 910l mKkaste HaspiBalorcs Keavsunamu (K).
Temneparypa —273,15 °C pasna 0 K. [Ipupainenue teMnepatypbl B TeM-
nepaTypHoif mkane KenpBuHa Takoe ke, KaKk B TeMIepaTypHOil IIKaje
Heanscust. Tloatomy 0 °C = 273,15 K, a +100 °C = 373,15 K.

Bepxsero npezena mkaibl HET, T. €. MOXKHO HarpeBarh BeliecTBa 6ec-
KOHe4Ho. TeMmepaTyphl B siipax 3Be3l MOT'YT AOCTHraTh MIJIJIMOHOB I'pa-
aycos KenbBuna. B uentpe l'amakTuxku TeMuepaTypsl KBa3apoB U APYTUX
9KCTpeMasIbHbIX KOCMHYECKUX OOBeKTOB AOCTHIAIOT, BO3MOXHO, MUJLIU-
apznoB rpaaycoB KesnbBuHa.

TEMNEPATYPHAS WKANA GAPEHTEATA

B 6osbuMHCTBE aHTJIONA3BIYHBIX CTPaH, 0COOEHHO B AMEpHKE, B ObITY
HCIIONB3YIOT memnepamypuyio wxary Dapenzetima (°F). Ilpupame-
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HHEe TeMrieparypsl 1o mkate DapenreiiTa paBHO TOYHO °/ ) MPUpANIEHUA
temneparypbl nmo mkaie Ileabcusi. Touka mnapjaeHus JbJa U3 YHCTOH
BO/IbI HA YPOBHE MOpS pUHATa paBHO +32 °F, a TOYKa KUNEHHs YHCTOH
Boabl — paBHoit +212 °F. Takum o6pasom, +32 °F coorsercrsyer 0 °C,
a +212 °F coorserctByeT +100 °C. TeMnepatypa a6COTIOTHOrO HyJIs IPH-
MepHO paBHsiercsl —439,67 °F .

Ilycts F — temmeparypa B °F, a C — remmneparypa B °C. [las Toro
4106l Ipeobpa3oBaTh TeMnepaTypy B rpagycax @apenreiita B TeMnepa-
Typy B rpagycax lleabcus, Bocrob3yeMcsi pOpMyJIoH:

C = (/INF — 32).

Jlas roro uyro6Gel ipeo6pa3oBaTh TeMmepaTypy B rpagycax lleabcusi
B TeMIepaTypy B Tpagycax Dapenreiita, Bocnoib3yeMcs GopMyaoi:

F=18C + 32.

3apaua 3.1
- Kakoii Beiyuune B rpagycax Lleabcusi cOOTBETCTBYET TeMIepatypa
72 °F? OxpyrauTe oTBeT A0 GmiKailero 1eoro Yuca.

Pemenue 3.1

Jlis Toro 4ro6bl DEIIMTH 3Ty 3afavy, BOCHOJb3yeMcsi (opMyJIoi,
TMpUBEZEHHON BbBIIE, ISl peo6pa3oBaHusi TeMnepaTtyp no mkane Qa-
penreiita B TeMmeparyphl no mkate Ileancus:

C = (5/9XF - 32).
[ToaToMy a1 AAHHOTO Ciay4Yas
C=(/9 (@72 — 32)=(5/9) x 40 = 22 °C.

3apaua 3.2
Kaxoii BemynHe COOTBETCTBYeT B rpaaycax KesbBuHa Temmeparypa
80 °F? OxpyrunuTe oTBeT A0 GAMXKAHIIEro 1eJoro YHUCIa.

Pemenne 3.2
Cuauasa npeo6pa3yeM Temiepatypy B rpaaycax (DapeHreiita B TeM-
nepatypy B rpagycax lleabcus:

C = (5/9X80 — 32) =(5/9) x 48 = 26,67 °C.

[laBaiiTe moka He 6y[eM OKDYIJIATb OTBET, TaK KaK HaM INPEJCTOMT
BBINIOJIHATD JPYTHE BBIYKCIEHHUS. BCIIOMHMM, YTO pa3HMIa MeX/Iy 3Ha-

A
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4eHUSAMM TeMrepatyp no wkase Henascus u no mkaine KenpBuHa Bceraa
paBua 273,15. IlostroMy B orBere KosamdecTBo Iudp (B mesoit wactu)
JOJDKHO OBITH Goutbiile ABYX. To ecTh MbI KOJIKHBI 106aBUTH 273,15 K Ha-
muM 3nadennsM no mkaie llenapcusi. Ecm K npeacrasisier co6oii TeM-
nepaTypy B KeJbBHHAX, TOTAA

K=C + 273,15 = 26,67 + 273,15 = 299,82 K.
Mpbi MOKeM OKPYIJIMTD pe3yJbTar xo 300 K.

CTAHAAPTHLIE TEMMEPATYPA W [JABNEHHME (CTAHAAPTHBIE YCNOBHS)

lnst cpaBHeHHsT MeXAY co00il 3aMepOB U 3KCIEPUMEHTOB, IIPOBE/EH-
HBIX IpY Pa3HBIX TeMIlEpPaTypax M JaBJICHUSX, yUeHble BBOIAT MOHSTHE
cmandapmubix memnepamypo. u dasaenus (cmandapmusie Ycaoeus).
Cranpapraas temneparypa pasaa 0 °C (32 °F), 1. e. teMiiepaType TOYKH
3aMep3aHMs MJIM TOYKM ILIaBJeHMs yucToif Boabl. CraHaapTHOe aaBIie-
HHEe — 3TO cpefHee arMocdepHOe JaBJleHHe Ha YPOBHE MOpS, SKBUBa-
JIEHTHO€E /IaBJIEHUI0 PTYTHOro cTosi6a BbicoTOM 0,76 M (HEMHOrO MeHbIle
30 aroiiMoB). Jto cootBercTByeT 14,7 dyHTa Ha KBaApaTHBIH IIOHM, WK
npumepHo 1,01 x 10° HploTOHa Ha KBazpatHbiid MeTp (H/M2).

Mp1 He 3agyMbIBaeMCs O TOM, YTO BO3JyX MMeeT CYIIECTBEHHYIO Maccy,
HO 3TO TIOTOMY, 4TO Mbl B HETO «IOTPYXKeHbI». [1JI0THOCTD cyxoro Bo3gyxa
TIPY CTAHJAPTHBIX TeMIlEpAType W JABJICHU NpUMePHO paBHa 1,29 kr/M°.

Ky6 Bo3myxa ¢ pasmepamu 4 x 4 x 4 M (kak 60JbIIasi CIaJbHS C BbI-
COKHM HOTOJIKOM) uMeeT Maccy 82,6 kr. B rpaButanunonHom mnoJe 3emiu
3TO COOTBETCTBYET BeCy B3POCJIOTO MY>XYHHBI.

Cuctema o6orpeBa Ha pe3UCTUBHbIX 3NIeMEeHTaX
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CamMplit HeTOCpeICTBeHHbIN CNOCO6 MOAYYHUTh TEIJIOTY U3 3JeKTpHye-
CTBa — 3TO HIPWIOXHTb HANPSKEeHUEe K PE3UCTHBHOMY 3JIEMEHTY, T. €.
3/IeMeHTy, 06/1a/]al0EeMy 3JeKTPHIECKUM COTIPOTHBIICHHEM, W 3aCTaBUTh
mok Teub yepe3 Hero. Ecam ato cxesnath, To Temnora 6ymeTr TeHEpUpPO-
BaThCA B BUe ungpaxpacnozo (UK ) usnyyenns. B HEKOTOPBIX CTy4asx
TeHEepUPYeTCsl TakXke BUAMMOEe U/ Win yavmpagpuoremosoe (YD) us-
ayuenue. Obozpesamenu Ha pe3uCMUBHbIX 3/1eMEHMAX NHOTAA HCIOJb-
3yIOTCSI B MECTHOCTSIX, I/le 3UMa He Oo4eHb X0J10jHast. OHU HE CIMHIKOM
XOpOIIX KaK €{MHCTBEHHbIIl HCTOYHUK TeIUTa Ui TeX PallOHOB, I/le 3UMBI
CypOBbie, XOTSI M MOTYT CJIY>XKHUTb B KauecTBe JONOJHEHUsI K OCHOBHOM
CHCTeMe OTOIUIeHHSI. B HEKOTOPBIX JIETHHX AOMHUKAaX HCIOJIb3YIOTCST 060-
rpeBaTesi¥ Ha PE3UCTUBHBIX 3JIEMEHTAX /ISl TOTO, YTOOB! MOJAOTPETH BO3-
AyX BECHOH, OCEHbIO HJII B HOYHOE BpPeMSI.



MABA 3 OtonneHue U OXNaXXAEHNE C NOMOLLbIO 31eKTPUYECTBA

TENNOTA, HANPRXEHHE ¥ CONPOTHBINEHME

Ha pucyske 3.1 npeacrtapieHa GyHKINOHAIbHAsE cXeMa oborpesare-
JI1 Ha pesncTUBHOM 3ieMeHTe, Cnocob, HCIoJib3yeMblii B 3ToM o6orpe-
Barejie, HHOTAA Ha3bIBalOT <OMUUECKUM Hazpesoms>. Hazpesamenvnuiii
anemenm — 3TO cepAne oborpesatesisi; OGBIYHO OH COCTOMT M3 60JIb-
IOH CIuMpaiy Wik Habopa cnupaieil, CAeTaHHBIX U3 MPOBOAA C 6OIbIINM
SMEKTPUYECKMM COTNPOTUBJIEHWEM. IJTOT INPOBOA MOXET BbLAECPKHBATb
BBICOKHE TEMIIEPATypbl, He PACILIABJASCh U He PaspyllasicCh.

MCTOYHMK RUTaHUA
nepemeHHOro ToKa

Pe3ncTmsHbINn
HarpeBaTeNbHbIA
JfieMeHT

Puc. 3.1. QynknmonaabHas cxeMa o60rpeBaTesst s OJHOH KOMHATHI
Ha PE3WCTHBHOM 3JIEMEHTE C PeryJMpOBaHNEM TepMOCTATOM

WcTouHMK NUTaHHUsI IePEMEHHOTO TOKA 06eCeYHBaeT JeKTPHIECKYI0
sHepruo. KonmuecTBO Temja, KOTOpOe BBIAE/ISETCS PE3HCTHBHBIM 3ie-
MEHTOM, 32BHCHT OT IIPH/IOKEHHOTO K HeMy HaIPSDKEHHS, a TaKxKe OT Be-
JIMYUHEI €r0 CONMPOTHBIIEHHS. [l Onpe/ie/ieHis BeNHYNHBI HATPSKEHUS
B IOMAIIHUX CETSIX NEepPeMEHHOr0 TOKAa MCNOJb3YIOTCS TePMUHBI dhgdhex-
MmueHoe 3HaueHue HANPAKEHUs WIN CpedHeKeadpamuuHoe 3HaueHue
Hanpsxenus. ITO Takoe 3HAYEHHE NIEPEMEHHOTO HANPSKEHHsI, KOTOpoe,
6yy4y IPHIOXKEHHDBIM K PE3UCTHBHOMY 3JIEMEHTY, BbI3bIBaeT Bbijle/IeHHe
TAKOrO JKe KOJHNYECTBA TEILIOTHI, KAKOe BBI3BAJIO OBl NOCMOSAHHOE HANPSA-
JKerue TOro e YUCAEHHOro 3HaueHuss. Ecmu E — 3T0 cpe/lHeKBapaTHy-
HOe 3HayeHHe IePEMEHHOTO HANpsDKeHUS HCTOYHHKA MUTAHHS B 60106
max (B), a R — 3T0 conpoTHB/IeHHe HArPeBaTeJIbHOTO 3JIeMEHTa B OMAX
(Om), toraa momuoctp Py, BblieieHHas sneMeHtoM, B eammax (Br)
BBIpaXkaercs popMyJIoii:
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P, = E/R.

CranzapTHOE CpeJHeKBaIPaTHYHOe 3HaYeHHe HanpsDKeHHsl B AMepH-
ke cocraBisier 6o 117 B, sm6o 234 B mitoc-MuHYC HECKOJBKO NpO-
UeHTOoB'.

TENNO, TOK H CONPOTHBNEHHE

KoM4ecTBo TEILI0BOi MOIIHOCTH, TPOU3BOAMMOl PE3UCTHBHDIM 3J1€-
MEHTOM, TaKXe MOXeT GbITb ONpe/eIeHo, eC/Ti U3BeCTeH TOK I, KOTOpBIi
3JIEMEHT TOJIyYaeT OT MCTOYHHKA NUTaHus B amnepax (A), a Takxe u3-
BECTHO €ro comporusienne B omax (Om). B atom cryyae

P, =IR.

Idta dopmya (B IPEANOIOKEHHH, YTO MIPHIOKEHO TOJIBKO OJHO Ha-
IPsKEHHE) CIpaBe/iMBa B TOM M TOJbKO TOM CJydae, €CJH BCS MOII-
HOCTb, NPHIOKEHHAsi K PE3HCTHBHOMY 3JIEMEHTy, Tpeobpasyercs B Te-
nnory. B o6blyHBIX HarpeBaTessIX 3TO BCerJa MMEHHO TakK, JaXke eCjd
caM 3/IeMEHT HaKaJjsieTcsl JOKpacHa.

[Tpenpiayurie ¢GopMy/Ibl MOKHO Npeo6pa3oBaTh /Il BHIDAXKEHHUS Te-
IUI0BO# MomuHoCTH B BpuTaHcKux TemioBbix eaununax B yac (BTE /).
B o6oux ciyuasx Hao YMHOXHUTH MOIIHOCTb B BarTax Ha 3,41, Torza

P ., PaBHO:

P, .= 3,41 E/ R,
P,..=3,41 I’ R.

Cxema Ha puc. 3.1 BKIIOUaeT mepmMocmam ¥ ero HCTOUYHUK MUTAHUA,
a TakKe 3JIEKTPOMEXaHUYeCKoe pese. TepMocTar uMeetr Oumemaniuye-
CKY10 NAGCMuUHKY, KOTOpasi U3rnbaercs, KOrAa TeMIeparypa pacTeT Wiau
nazfaeT, YTO MPHUBOAUT K Pa3MBIKAHMIO MJIW 3aMBIKAHHMIO KOHTAaKTOB, KO-
TOpBIe NIPOMYCKAIOT TOK K pese. Ecim reMnepaTypa nagaer HuXKe HEKOTO-
po#i TOUKH, TO B KaTyIIKy peJie HauMHAeT MOCTYIIaTh TOK, KOHTAKTHI peJie
3aMBIKAIOTCSA M TeM CaMbIM 3aMBIKAIOT OCHOBHYIO 3JIEKTPHYECKYIO IIEINb,
B pe3yJbTaTe TOK TeYeT yepe3 HarpeBaTeJbHbIH dmeMeHT. Korga teMuepa-
Typa BO3pacTaeT BbINIe HEKOTOPOU TOYKH, GUMeTaJIMYecKasi TUIACTHHKA
u3rnbaercsi B 06paTHyl0 CTOPOHY, KOHTaKThl Pa3MbIKAIOTCSI, TOK B Ka-
TYWIKY peJie IepecTaeT IIOCTyNnaTb, KOHTAKTBI peJie TaKKe PasMBIKAIOTCS
U TeM CaMbIM Pa3MbIKAIOT OCHOBHYIO 3JIEKTPHYECKYIO 11ellb, B pe3yJIbTaTe
TOK 4epe3 HarpeBaTe/IbHBIH 3JeMeHT 6oJjiee HE IPOXOMIUT.

BTE/u

! B Poccuu 127 B u 220 B. — IIpum. nep.



[NABA 3 Otonnexue n 0xnaxaeHue ¢ NOMOLLbIO NEKTPU4eCcTBa

INEKTPHYECKHE OBOTPEBATE/IN NOMEWEHNM

J171s1 Toro 4T06bI 060rPeTh MaJIEHPKYI0 KOMHATY MJIM MIOAHSTD TEMIIepa-
Typy B 6OJIBIION KOMHaTe Ha HECKOJIBKO TPaLyCcOB, MOXKHO HCIIO/Ib30BATD
NIOpTAaTHBHEIE 3leKmpuueckue o6ozpeeamenu nomewenud. CyuiecTByer
MHOECTBO Pa3JHMYHBIX KOHCTPYKUHMiII Takux oGorpeBareseit. OOmuM B
KOHCTPYKIMH SIBJISIETCSI TO, YTO BCE OHM MMEIOT HAarpeBaTe/IbHBIE dJIe-
MEHTHI C MepeKIIoYaTeNssMU. Y HEKOTOPBIX €CTh BEHTHJISATOPHI, KOTOPLIE
IIOJIAI0T XOJOAHBIH BO3AYyX C3a/ld WIM CHHM3Y, 2 HATPETHIi BO3LYX BBIAY-
Baetcs Briepes (puc. 3.2, A). /Ipyrue mperMyUIeCTBEHHO 0G0TPEBAIOT 32
cuer UK-u3/iyueHuns;, HampaBJisieMOro B KOMHATY IPH IOMOLM GOJIBIIMX
pedaexropos (puc. 3.2, B).

CeTeBoiA NCTOYHUK

niTanma HTUNATO|

NepeMeHHOro Toka ~ \Be P
XonoAHbiA ™ ———p
BO3AYX __ __ ~T77% Topauui
XonoaHuin _---» Bo3ayx
BOIAYX __

Bbikniouatens
A

CeTeBO# UCTOUHUK »

nuTaHua
nepemMeHHOro Toka

Pednektop
WK-u3nyuyerne

— N

Boikniouatenb

b

Puc. 3.2. YopouenHas $yHKIMOHATbHas cXeMa NOPTAaTUBHOIO 3/IEKTPUYECKOTO
o6orpeBaresis IOMeIeHUH: A — BEHTWIATOP FOHHT HarpeThlil BO3AyX B KOMHATy;
B — peduaextop Hanpasaser UK-usnydenue B KOMHATy (BBIKIIOYATENH HA PHCYHKe
HAXOJATCS B BHIKJIOYEHHOM COCTOSIHHH, HO Ipu paboTe o6orpeBaTesisi OHH, KOHEYHO,
YCTaHaBJMBAIOTCSI BO BKJIIOYEHHOE COCTOSIHUE)
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He Bce aunextpuueckue o6orpeBare/in moMeIleHHH yAaYHO CKOHCTPYH-
poBanbi. HekoTopble N3 HUX He CJAHIIKOM BEJIMKHU 110 pa3Mepy sl TOro,
4TOObI PaccesiTh BCIO TEIJIOBYI0O MOINHOCTb, KOTOPYIO OHHM BBIpalaTbi-
BaioT. B pesysbTare OHM MOryT neperperpcsi W (pakTU4HeCcKu caMu celsi
pa3pymnts. CaMble JydnIde 3eKTpuYeckue o6orpeBaresd IOMeIeHuil
JIOBOJIbHO O6OJIbIIME M MacCCUBHBIE, C IIPOBOJAMHU, PAaCCYMTAHHBIMH Ha
6OJIBIIYIO MOIHOCTb. Y GOJIBIIMHCTBA KOPITYC LETMKOM MeTa IMYeCKHit.
Y HEKOTOpPbIX KOPIyC IUIACTUKOBBIH, BHYTPH YCTAHOBJIEHB! MeTasulinye-
ckue pedJIEKTOPBI, KOTOPbIE 3aKPbITHl META/LINIECKUMH PellleTKaMU UJIH
JKATI03M IS5 TOTO, 4TOObI TPEIOTBPATUTh COMPUKOCHOBEHHE MOTpebuTe-
Ji1 C HarpeBaTeJbHBIMH 3jieMeHTaMH. B HeKoTopbIX mpubéopax 3jieMeH-
ThI CKOHCTPYMPOBaHbI B BUJE KepaMu4ecKoi (popMbI ¢ METALTMYECKUMU
CIVPAIsSIMU, BCTaBJACHHBIMH B (DOpPMYy WM HAMOTAHHBIMH BOKDYI Hee.
B Hacrosiniee BpeMsi 60abIUHCTBO (HO He Bee!) MOPTATUBHBIX JEKTPHU-
yecKuX 060TpeBaTesieil TTOMeIeH il CaMy BBIKJIIOYAIOTCS] aBTOMATHYECKH,
€CJI OHU TIEPETPeBAIOTCS WK OMPOKU/IBIBAIOTCS.

[Tokynarenu 10/KHBI 66ITh OcTOpOskHBI! Kor/1a BbI osib3yeTech Harpe-
BaTeJieM TaKOro TUIA, BHUMATEJbHO IPOYNTAITE MHCTPYKLUHUIO M €TATbHO
cnenyiite eii. IIpeHe6pexuTesbHOE WM HEMPaBHJIbHOE HCIIOIb30BAaHHE
MOJKET TIPUBECTH K OKOTaM, MOXKapaM WK KOPOTKOMY 3aMbIKaHHIO.

M3NYYAIOLYKE OG0rPEBATENIH HA PESHCTHBHBIX INIEMEHTAX
ANA MECTHOIO OGOTPEBA

Viciosipaysi o6orpeBateiin Ha PE3HCTUBHBIX ITEMEHTaX C pehaexmo-
pamu [jig MECTHOTO 060TrpeBa, Bbl MOXKETE 5TH 3JEMEHTbl yCTaHOBUTH Ha
MOTOJIKE. DTO TapPAHTHPYET, YTO HIAHC TIOBPEIUTb WX OYyAeT MUHHMAJIb-
HBIM H 4TO JIIOAH HE CMOTYT CAyYaiHO AOTPOHYTHCS [0 TOPSTYHX 3Je-
MeHTOB. Ped/ieKTOpBI HANPABJSIIOT IOYTH BCIO TEIIOBYIO 3HEPIUIO BHU3,
B KOMHATy, 1 MUHUMH3UPYIOT NOTEPH TEILJIOBOI SHEPrHH BCJIEJCTBHE Te-
MJIOTPOBO/IHOCTH H3-32 KOHTAaKTa C MOTOJKOM HJIM Kpbimied. TepMocTarhbl
B KayKJ0¥ KOMHATe MO3BOJISTIOT YCTAHOBUTDL TEMIIEparypy B NMOMeEINEeHUU
B COOTBETCTBUM C TIOXKEJAHUSAMU €ro obuTaTesnen.

Takasi o6orpeBateibHasl cucreMa paboTaeT Aaske HECMOIPsI Ha TO, YTO
ropsuuii BO3AyX BCera NOAHUMAaeTcs1 BBepX. /[eio B TOM, 4TO IIepBHYHbII
BH/] TI€pe/[au¥l TETLIOBOM SHEPTHH B JAHHOM ciydae — 310 VK-usnydenue,
KOTOpO€ HPOHCXOJHUT OJMHAKOBO XOpOUIO B 060M HanmpaBJeHUH, B TOM
guce Buu3. TK-3Heprus oT moTog0YHBIX 2JIeMEHTOB 060TpeBaeT Jofiell U
npeaMeThl BHI3Y. B uTore Besi TenmoBasi 3HEPrust NOTJIOTUTCA NIpeAMEeTaMu
Y JIOAbMU U OHH GyIyT HarpeBaTb BO3AyX IIyTeM KOHBEKIWH U TeILIONpO-
BOJIHOCTH, HO 3TO y>K€ BTODHYHBIE BU/IBI IIepelayll TEIJIOBON IHEPIHH.
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NPUCTEHHDIE OBOrPEBATEIH HA PESHCTHBHbLIX INEMEHTAX

Papuaropsi, ycraHaBiuBaeMble Ha CT€HE, MOTYT HCIIOJIb30BaTbCS AJIS
MECTHOTO 060TpeBa. JTU PaZHATOPBI IOXOXHU Ha Te, KOTOPBIE HCIOJIb3Y-
I0TCSI B CMCTeMax Ha ropstieil Bosie win nape. K ajlekTpudeckuM cucreMaM
OPUMEHMMBI TaKHe K€ NIPUHIMIIBI, YTO U K YIOMSHYTHIM BbIII€, OCHOBaH-
HBIM Ha JPYTHX HCTOYHWMKAX TEIUIOBOH 3Hepruu. OCHOBHOE IpeuMylle-
CTBO 3JIEKTPHYECKOI0 060OTpeBa B 3TOM CJIy4ae COCTOMT B TOM, YTO OHO
HEe CO3/]aeT HHKAKOW OHMACHOCTH Pa3IMYHBIX MIOBPEKJEHUH, BbI3BaHHbIX
YTe4KO BOADI UJIU Iapa.

[IpucTeHHbIE PAANATOPbl OOBIMHO Pa3sMElAOTCsT Ha BHemHuX (y/my-
HBIX) CTEHAX y CaMOro I0Ja 1OJ OKHaMH. TeIulo Iepefaercsl BO3AYXY
B KOMHaTe B OCHOBHOM Osarojiapsi KoHsekiuu. EcTb He6osbiiol 3a3op
MeXIy TOJOM W pajuaTopoM, Ky/a HonaZaeT XOJOAHBIA BO3AYyX, KO-
TOPBIH 3aTeM MPOXOAWT Yepe3 paJuaTOpHble IJIACTUHBI U HOJHMMAETCs
BBEpPX BJIOJb CTeHbI. [11acTUHBI 3aKPBIBAIOTCSI META/IMYECKHMH peleT-
YaThIMU KPBIIIKAMM, 4TOOBI 3AMIUTHTD WX OT MOBPEKEHUS U YMEHDIIUTh
BEPOSITHOCTH TOTO, YTO JIOAU OG0XKTYTCS WIH IIPEJMEThbl 3aropATCs, KOH-
TAKTHPyS C TIacTHHaMu. TeM He MeHee JOMKHa GbITh MPEAyCMOTPEHA
BO3MOXKHOCTb YOOPKH MeXAY PajuaTOpaMH, yCTaHABJUBAEMBIMU Y I10JIa,
¥ TpeaMeTaMu 06CTAHOBKH, TAKMMH KakK MeGesb U INTOPDI.

LUEHTPANBbHOE OTONJIEHKE HA PE3HCTUBHBIX INTEMEHTAX

B HEKOTOPBIX IeYax HCIOJb3YeTCsT OTOILJIEHNE C IIOMOIIbIO PEe3UCTUB-
HBIX 3JIeMeHTOB. BMecTo TONKuM, r/le MpOUCXOJUT FOpeHHe, yCTaHaBJIU-
BalOTCsI BBICOKOMOIIIHbIE PE3HCTHBHBIE 3/IEMEHTbI. JJEKTPHYECKHe IeqH
06BIYHO pabOTalOT OT CeTH [IePeMEeHHOTo TOKa HanpspkeHueM 234 B. Ilpu
TOU ’Ke BeJIWYNHE COIPOTHBJIEHNS HarpeBaTesJbHbIX 3JEMEHTOB Takas
meyb ofecreunBaeT MOIMHOCTh B YeTbipe pasa 60/blIyIo, YeM Iiedb, pac-
cunTaHHasl Ha Hanpspkenue 117 B nepemennoro Toka. Benomuum dopmy-
JIbI [Ii51 HATIPSDKEHUS ¥ CONPOTHBJICHMSI:

P, = E?/R,
Py .. = 3,41E*/R.

U3 stux GopMyJa Mbl MOXKEM BHETb, 4T0 ecan Hampspkenuwe (E)
YBeJUYUBAETCA B/IBOE, TO MOIIHOCTD (PBT wmn P /q) pacrer B 2%, T. e.
B 4 pasa. IT0, KOHEUHO, CIIPAaBEAJIHBO, €CNY HarpeBaTeJbHblE Pe3UCTUB-
Hble 9JIEMEHTBI MOTYT BBIAEP)KUBATH yABOEHHBI TOK U TeHEPHPOBATbH
B YeThipe pa3a GOJIbIIYIO0 MOIHOCTD.

MOomHOCTD 3JEKTPHYECKOI [T€YH C HATPEBATEIbHBIM 3JFEMEHTOM JIOCTH-
raeT HeCKOJbKUX KUJIOBATT, a /iBe Wiu GoJiee ey, coeHEHHbIe BMECTE,
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o6ecreyar TEMIoM Bech JIOM Wi 3faHue. MOXXHO HCIOIb30BaTh KOMOUHA-
LHIO TAKOM IEeYM M CHCTEMBI C NIPUHYAUTEIbHON! BO3YIIHON TSATOH.

PucyHok 2.1 (u3 npeapiaymeii I1aBbi) MOXKET CIYXXHTb YHPOIIEHHOH
(yHKIMOHAIBHOM CXeMOH HarpeBaTeJbHON CHCTEMbl Ha PE3UCTHBHBIX
3JeMEHTaX C NMPUMEHEHWEM CHCTEMBI BO3JYIUHOTO OTOIUIEHHs. A caMa
meyb H3o6pakeHa Ha puc. 3.3 U, N0 CyTH Jeja, NpeJCTaBaseT Co6oi
YBeJMYeHHbIH S7IeKTPUYeCKHii o6orpesare/ib IIOMEIeHUI.

K cucreme BO3ayxoBoA08

Brixopauwiuin

HarpesatenbHoie ~ BOSAYLHBIN
anemeHTbl noTOoK

TennoreHeparop

BO3AYLIHBIA
noToK

MNepeMeHHbIA TOK
2348

Pene

Puc. 3.3. OyHKIMOHATBHASA CXeMa 3IEKTPHIECKOH neun ¢ CHCTeMOH BO3AYIUHOTO
58 oromsienusi. CTpesikaMy NMOKA3aHO HaNpaB/IeHNe BO3AYIIHBIX IOTOKOB



FMABA 3 OtonneHune v oXnaxaeHWe ¢ NOMOLLbIO 3/IeKTPUYECTBa

NPEUMYLLECTBA CUCTEM OBOTPEBA HA PE3HCTHBHbIX INIEMEHTAX

e OTCyTCTBYIOT OTPaGOTAHHBIE Ta3bl MJIH COIYTCTBYIOLIWE OTXOAbI
Kak B [IOMe, TaK W BHE ero.

e Her pucka orpasienuss yrapabiM rasom CO B ciyuae HeHCIpaB-
HOCTY CHCTEMBL.

e Her onmacHOCTH B3pbiBa, TIOCKOJBKY HE MCIOAB3YIOTCS TOPIOYHE Ta3bl.

e B npu6opax ajist MeECTHOTO 060TrpeBa MHAVBH/yaJbHbIE TEPMOCTATh
MOryT GBITh YCTAHOBJIEHBI B KaXKI0H KOMHaTe, TaK, 4TOOBI TeMIie-
patypa B HHX HOACTPaHBAJACh B COOTBETCTBHHU C MCIOJIb30BAHHEM
MOMeIEeHMSI.

o IIpyr npuMeHEHHH HM3JIYYAOIMX NPHOOPOB AJISI MECTHOTO 060rpeBa
[bLIb He [UPKYJIUPYET IO A0MY.

o IIpexoxpaHuTe/ M WK aBTOMATBI 3alUTHI CETH MOTYT OOGECTIEUHUTD Jie-
LIEBbI ABTOMATHYECKHI MEXaHH3M OTK/TIOYEHUSI B CIydae KOPOTKOTO
3aMbIKaHHS, €C/H dJIeKTPUYecKas CUCTeMa IIPABU/JIbHO 3a3eMJIEHA.

. HE[JOCTATKH CHCTEM OBOIPEBA HA PE3HCTUBHDIX JJIEMEHTAX

¢ C yueroM BceX (paKTOPOB reHepHPOBAHHE MOMIHOCTU MyTeM IIPOIY-
CKaHHUS TOKa Yepe3 PE3NCTUBHBINA 3JeMeHT — 3TO Hed(heKTHBHbIN
crnioco6 o6orpeBa KOMHAThi WK 3JjaHusi. B oTonuTespHOM npuéope
BCE 3JIEKTPUYECTBO IPeoOPa3yeTcs B TEIUIOTY, HO 3JIEKTPOreHeparo-
PBI, OT KOTOPBIX TOCTYMNaeT JeKTPUYECKHH TOK, MeHee 3 deKTuB-
HBI, YeM TUMHYHbIE TTEYH HA Ta3e WIH COJISIPKe.

¢ Ecyim paccMaTpuBaTh NPOIIECC MCHOJb30BAHUS 3JIEKTPHYECTBA B HE-
JIOM, TO C Y4eTOM BCEeX CTaJuil Ipouecca 3JIeKTPUYECKHe CHCTeMbI
OTOILIEHMS 3arPsSI3HSIIOT OKPYXKAMoIyio cpeAy OoJblile, 4eM CHCTe-
MBI Ha Ta3e WK COJsAPKE, UMEIOIIHE Ty >Ke MOIIHOCTD.

e Eciu npomnanaer HampsiKeHVE B CeTU, TO JJIEKTPHUUECKHE CHCTEMbI
Ha PE3UCTHBHBIX dJeMeHTax He OyayT paboTarb, a yCTaHABIMBATb
3JIEKTPOTE€HEPATOP B IOME HEMPAKTUYHO, TaK KaK MoTpe6jeHne ToKa
Oy/IeT CJMIIKOM GOJIBIINM.

e JjIeKTpHYeCKHe MPUGOPBI AT MECTHOTO 060TpeBa CO3/ai0T OIac-
HOCTb TIOXKapa, €C/id OHH IUIOXO CHeJaHBl WM HENPaBUJIbHO HC-
MOJTb3YIOTCSI.

e MoxeT NpPOM30OHTH 3NEKTPUYECKOE 3aMBIKAHHWE, €CIH 3JeKTpude-
cKuil npubop st 060rpeBa MOMEIEHHsT HEPaBUJIbHO 3a3eMJIeH.

¢ lcnonb30BaHne CUCTEM OTOILIEHUS HA PE3UCTUBHBIX JIEMEHTAX B Ka-
YeCTBe OCHOBHBIX B MECTHOCTSIX C CYypOBBIMU 3MMaMu OyZeT HEJaKO-
HOMHBIM /IO T€X TIOpP, MOKA CTOHMOCTD JIEKTPOIHEPIYH He CHHSUTCH. 59
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3axauya 3.3

IIpeanosioxuM, 4TO 060TPEeBaTeIbHbII TPUGOP paboTaeT OT CETU Hepe-
MEHHOI'O TOXa C HOMUHAJBHBIM HanpspxenueM 117 B, xak o6biuHO B ame-
PHKaHCKUX noMax. Ecau conpoTuB/leHHe HarpeBaTeJbHOTO 371EMEHTa CO-
crapisieT 18,25 OM, KOr/ia OH MOACOeANHEH K UCTOYHHKY 3JEKTPUYECKOTO
TOKA ¥ MOJHOCTBIO Pa30rper, CKOJbKO OH BBIZIEJUT TEIJIOBOM MOITHOCTH B
B1? CkoJIbKO OH BBIIEJIUT TEILJIOBOH MOITHOCTM B DPUTAHCKUX TEIJIOBBIX
eauHuIaX B yac? OKPYIriMTe OTBETH 0 OMKAUIINX HETbIX YHUCeT.

Pemenne 3.3

Jlist Toro 4TO6bH! ONpeAeauTb TENJIOBYIO MOLUIHOCTD B BT, ncmonb3yem
dopMyy mist MOWHOCTMU 68 eammax, BHIPAXKEHHON 4yepe3 HampspKeHHe
IIepeMEHHOr0 TOKa ¥ CONPOTHBIECHNE:

P, = E*/R = 1172/18,25 = 750 Br.

Jlis TOoro 4TO6GBI ONpPEAETUTD TEMJIOBYI0 MOMIHOCTb B BpUTaHCKHX Te-
IUTOBbIX €JHHHUIIAX B 4YaC, YMHOXKUM TEIUIOBYIO MOIIHOCTb B BaTTaX Ha
koapdunment 3,41:

P = 3,41 x 750 = 2558 BTE /u.

BTE/ 4

MpUHLMNbI OXNAXACHUA

B onucanusix pa6oTbl CHCTEM OXJXK/AEHHS B KaueCTBE eXHHHIIbI
SHEPTUH YacTO UCIOIb3yeTcsi Kanopusi (Kan), onpe/esieHre KOTOPOit IpHu-
BefleHo B raase 1. Kak cieayer U3 9TOro OnpejfeseHust, [AJsi TOr0 YTo6hI
YpCTas BOjJa Harpesach miaM oxJamuaach Ha 1 °C, OHa JOJDKHA NOTYYUTH
WM OTAATb TOYHO OfHY Kazopuio Ha zpamm (1 xan/T)*. OaHa xasopus
Ha rpaMM paBHa 4,184 dwoyas na epamm ([x/1), nan 4184 dxoynam
na xunoepamm (JIx/Kr)q,

MCNAPEHHE W KORJAEHCAUMA

Kak moguepkuBamoch B riaBe 1, NpuBefeHHbIE TaM OIPE/EIECHUA
CIpaBe/l/INBbI, TOJIBKO €CJIU BOJA OCTAETCSI MOMHOCTBIO KUJAKOM B TEUEHNE
[pollecca HarpeBaHMsI W OXJaxk/AeHus. Eciy BoJa mpeBpalllaeTcs B map
(ucnapenue), OHa MOTJIOMAET IHEPTHIO M3 OKPYXKAIOMIEH cpespl, a OKpY-
JKAIOIasi Cpefla COOTBETCTBEHHO TepsieT TEIIOBYIO SHEPIUIO, CTAHOBSCDH

2 COOTBETCTBYET MOHATHIO «YAEIbHOE KOJIMYEeCTBO TEIIOThI». — Tlpum. nep.
3 B Poccun npunsito 1 kan/T = 4,1868 [Ix/T = 4186,8 [l /Kr coryacHo 3-it
MexayHapoaHoil koH(EpeHIIUN 10 CBOMCTBaM BojsiHOro napa. — [Ipum. nep.
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xomnoanee. Hao6opot, eciv BoAsHOM 1ap npeBpamiaercst B BoAy (KOHIEH-
caisi), Boja TeEPeJaeT TEIUI0 B OKPYXKAIYIO Cpedy, W OKpyKaiomas
cpella YBEJIUYMBAET CBOIO TEILIOBYIO SHEPIHIO, CTAHOBSCH Temree. To xe
caMoe TIPOMCXOJMT C APYIVMHU BellecTBaMy, KOTOPbIE MEHSIOT CBOE arpe-
raTHOE COCTOSIHHE M3 >KHAKOTO B Mapoo6pasHoe u Hao60pOT.

[TpeanomosxuM, 9TO KaCTPIOJiA C BO/IOH CTOMT Ha IUINTE U TeMIepaTy-
pa BoabI TOyHO paBHa Touke kuneHust (+100 °C), HO aKTUBHOE KumEHHE
efle He HAYAJIOCh. TaK KaK TEIUIO TTOCTOSHHO IIOBOJMUTCS, HAYMHAETCS
kunenne (6bicTpoe ucmapenue). Bee Gosbmiasi 4acTh BOABI CTAaHOBUTCS
apoM M Bce MeHbHIas ocTaercs KuAKocThbio. Ho Temmepartypa BOABI B
kactpioJie octaetcs paBHoi +100 °C. B KoHIle KOHIIOB BCS BO/IA BBIKMITUT
M OCTaHEeTCsI TOJIbKO BOASAHOM map. [Ipe/icTaBuM, 4TO Mbl IIOMECTU/IH BECH
3TOT Tap B 3aKPBITHIA COCYJ, M3 KOTOPOro ObLT 3apaHee BbIKAYaH BECH
BO3JyX, TaK 4To TaM 6yaeT HaXOAMUTHCS TOJBKO BOAsiHOW map. Ilpearo-
JIO’KUM, 4YTO KOH(OPKa IUIUTHI TIPOAOJIKAET HarpeBaTh BOLY Jake TOCJe
TOTO, KaK OHAa BCS NpeBpaTH/Iach B map. TeMmneparypa napa HOAHUMETCS
poimie +100 °C. Bepxuuil npejesn TeMuepaTypbl ONpelesisieTcss TOJIbKO
pasMepaMH U TeMIlepaTypoil KOH(OPKHU.

IIpencraBuM Tenepsb, YTO MbI CHHMEM COCY/J BMeCTe C KacTproJei
C TUTHTBI U 3Ty «KaMepy» TIOMeCTHM B MeCTO, I'le TeMIiepaTypa 4yTh Bblile
TOYKM 3aMep3aHusi. BoasHoll map HauHeT ocThiBaTh. TeMmepaTypa mapa
B KOHIle KOHIOB noru3utcs a0 +100 °C, u ¢ 3toro MoMeHTa OH Ha4yHeT
konaeHcupoBarbcsi. KonaeHncupyonascsa xuixoctb 6yAeT UMeTh TeMIie-
parypy +100 °C. JT10oT mponecc nmpoAOKUTCS A0 TeX IOP, MOKa BECh
map B KaMepe He CKOHJeHCcHpyercs. KaMepa mpoOfO/IKHT CTAaHOBHTHCH
xoJiogHee. B kakoii-TO MOMEHT Bech IIap NPEBPATHTCSA B JKUAKOCTH, TO-
TOM Temneparypa Boabl cTaHer Menpie +100 °C u Gyzer mpoJo/nxarh
YMEHBIIAThCA.

TEMJIOTA NAPOOBPA30BAHKSA

WuTepecHo, 4To TeMmeparypa BOJbI He IIOHUMAaeTCsl U He TaJaeT
HETIPEPBIBHO, KOI/Ia IPOMCXOAMT HarpeBaHHe WMJIM OXJIaKIeHHe BOIU3HN
TOYEK KHUIIEHUs1 U KOHAEHcAaluu. BMecTo 3TOro M3MeHeHUEe TeMIepaTypbl
BO/Ibl IIPOMCXOJUT MPUMEPHO B COOTBETCTBUU C KPUBOM, IIPeACTaBIeHHOU
Ha puc. 3.4. Ha pucyske 3.4, A TeMmepaTypa BO3Ayxa IOBBIIIAETCS, HA
puc. 3.4, b — mnonuwxaercs. VIsmeHeHue TeMieparypbl BOAbI HpeKpa-
IIAeTCsl, KOTJa BOJa KMIUT WU KoHAeHcupyercsi. CylmecTBYWOT Apyrue
BELIECTBa, AEMOHCTPHPYIOIIHe Te >XKe CBOHCTBA NpY KUIIEHHH U KOHJEH-
calyy, TpUYeM HeKOTOpble M3 HUX OT/IHYAIOTCS GONBUIMM KOJUYECTBOM
TEeIUIOTbI, KOTOpOe OHHY 3a6UpaioT WJIU OT/JAIOT TMPH M3MEHEHHWH arperar-
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HOTO COCTOsiHUSI. TaKue BellecTBa HCMONb3YIOTCSI B CHCTEMaX, KOTOpPbIE
NepealoT TEIVIOBYI0 SHEPTHI0 U3 OJHOTO MecTa B Jpyroe. JTo xa4da-
2eHmut, K YHCJIY KOTOPHIX oTHOcUTCA ¢peod R-134a — oauH u3 rpynmnb
XMMHYECKHX 3JIEMEHTOB, HasblBaeMbix zudpogpmopyzaepodamu (TDY,
HFC); oHM HCTIOAB3YIOTCS. B CHCTEMaX, MepeJaloniX TEIIOBYIO SHEPIHIO
M3 OJJHOTO MECTa B JAPYTOe.

Temnepatypa oAbl Temnepatypa Bogpt
o o
C C
+130 +130
+120 +120
Bpema +110 +110

+70 +70

A b

Puc. 3.4. IIpoiieccs! KUIeHNS] M KOH/IGHCAlMK BOABI: A — B TIpollecce MCIIapeHHst
XH/Kas BOAA MOIJIONIAET TEILIO H3 OKpyxKatomleH cpeanl; B — B mpouecce
KOH/IEHCAllMK BOJSAHOM Nap OTZAaeT TEIJIo OKpyxalomleil cpefe. TeMneparypa BOJbI
OCTaeTcs MOCTOSIHHON BO BPeMsl KOHJEHCALlU! ¥ HCIIapeHus

Koraa aaHHOe KOJIMYECTBO XKUIKOCTH NEPEBOJUTCS B ra3oo6pas3Hoe
COCTOSIHME, TIOTJIOIIAETCS OIpe/ieIEHHOE KOJINIeCTBO 9HEPTUH; IIPH ITOM
OLIEHKH [I€/1aI0TCs1, KOT/Ia BEUIECTBO CYHIECTBYET B OJHOM M3 3THX COCTOS-
Huil. B ciydae uucroit Bogsl morpebyercs 540 xax (2260 JIk), 4TOGBI
npeo6pasoBath 1 r xuakoctu npu +100 °C B 1 r mapa npu +100 °C.
B npoTHBONOJOXHOM Npouecce, eciu 1 T 4UCTOrO BOASTHOTO Tapa IpH
+100 °C mOJHOCTBIO KOHJACHCUPYETCS M CTAaHOBHMTCA MXWUAKOCTHIO IIPH
+100 °C, upu stom Beizessiercss 540 kax (2260 [x) sneprum. IT10 KOJIH-
YeCTBO MEHSIETCS /IJISI Pa3HbIX BEIECTB M HA3bIBACTCS MENJOmou napo-
o6pa3oeanus’ 1y JAHHOTO BeUIECTBA.

4 JIns equHMIBI Macchl BEI[ECTBA MPABUJIbHEE HE <TEIUIOTa Mapoo6pasoBa-
HMsSI», a <y/IebHAs TEeIUIoTa mapoo6pasoBanusi». — I[Ipum. nep.
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Ecsmm Ternory nmapoo6pasoBanusi (B KaJOPHSIX Ha TPAMM WK B JKOY-
JAX Ha rpaMM) 0603HAYUTh /i, KOJHYECTBO TEILUIOTHI, COOGLIEHHOE [aH-
HOMY KOJIMYECTBY BEIIECTBA WK OTAaHHOE UM (B KalmopUsaX WK B IHKOY-
JISIX COOTBETCTBEHHO), 0603HaYUTh A, a Maccy o6pasima (B rpaMmax) 06o-
3HAYUTh M, TOTAA

h,=h/m.

3anava 3.4

ITpeamosoxkuM, 4TO HEKOE BEINECTBO MEPEXOIUT U3 XKHUAKOTO COCTOS-
HUS B napooGpasHoe (wmu HaoGopor) mpu Temmeparype +500 °C mpm
HOpMasbHOM atMocdepHoM Aawnenuu. [Ipeacrasum cocyn, conepikaniuit
67,5 r 3TOro BemecTBa MOJHOCTBIO B KUAKOM COCTOSIHHY IIPU TEMIIEpary-
pe +500 °C. Eciu yzaenpHasi TemaoTa napoo6pa3oBalus paBHa 845 Kal/T,
CKOJIbKO TeIIOBOI 3HEPTHM B KAJOPHUAX TOTJIOTHT 0Opasel] BelecTBa,
€CJIH TOJIHOCTBIO Mcraputcsa? OKpyriuTe OTBeT 10 TpeX 3Havalux nudp
U 3aNyIINTe OTBET, NOJb3YACh B KayecTBe MHOXuTeAs YucaoM 10 B HyX-
HOH CTElmeHu.

Pemenne 3.4

Enuuuua usmepenus [Ans m — rpaMM, a Qs A, — Kajgopus Ha
rpaMM. MblI MOXeM BOCHOJIb30BaThCS BBILIENPUBEIeHHOH (HOpMY.JIOii, KO-
TOpasi BbIpaXkaeT KOJUYECTBO TEILUIOTHI /1 B KAJIOPHAX, MOACTABHB 3a/aH-
Hble yncia. Ho cHavasa mpeoGpasyeM ee, YMHOKHMB 0Ge YacTH PaBeHCTBA
Ha m, 4TO AACT HaM CJefyloIyio GOpMyJIy:

h=nhm.
IloxcraBum ymcaa, cuutas h = 845, a m = 67,5, u noay4um

h = 845 x 76,5 = 57 038 ka1 = 5,7 x 104 ka1

3apaua 3.5

ITpeanmosokuM, 49TO BEMIECTBO MEPEXOAHUT M3 MApOOGPa3HOrO COCTO-
sHust B xugkoe (wim HaoGopor) mpu Temmeparype +15 °C mpu Hop-
MaJbHOM aTtMocdepHoM JaBieHuu. [IpeAcTaBHM 3aKpBITYIO CHCTEMY,
COREpKAINYI0 TOYHO 2 KT 3TOrO BENIECTBA IOJHOCTHIO B MapoOOPasHOM
cocrosiHuu npu Temmnepartype +15 °C. Ecau Temnora mapoo6pasoBaHus
paBHa 8500 [Ix/T, CKOJIBKO TEIIOBOH SHEPTHH B JKOYJIAX OTAACT 06-
pasell BELUIECTBa, €C/IM MOJHOCTBIO IPEBPATHTCS B XHAKOCTh? OKpYIHTe
OTBET JI0 IByX 3HayYallUX LK(P U 3allUIIATe OTBET, MOAb3YSCh B KAYeCcTBe
MHOXUTENS yuciaoM 10 B Hy)XKHOM cTeneHu.
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Pemenne 3.5

Bo-nepBrIX, MBI JO/DKHBI IEpEBECTH Maccy o6pa3na, 2 Kr, B TPaMMBL.
Mpsi 3HaeM, uto 1 kr = 1000 r, Tak yro 2 kr = 2000 r. Tenepsb MbI MOXKEM
WCTOJIb30BaTh Ty ke (DOPMYJIy, YTO U PaHee:

h=hm.

IoacTaBuM umcaoBble 3HaveHust, cymtas h = 8500, a m = 2000,
¥ TIOJIy4UM

h = 8500 x 2000 = 17 000 000 Dx = 1,7 x 107 [Ix.

3agava 3.6

[Ipeo6pa3yeM KOJHYECTBO TEIUIOBOI SHEPIUY, MOIy4eHHOE B MPEeAbi-
ayueM npuMepe, B Bputanckue teriosele equaunpl. Hasosem aty Benu-
uyuny h.. OKpPyIiIMM OTBET IO COTEH.

Penienne 3.6

W3 raaset 1 BeroMunM 1ot dakt, uto 1 BTE = 1055 . Jto o3nadaer,
YTO MbI JOJDKHBI TIOJENTh YKa3aHHbIA pe3ysbTaT Ha 1055, Toraa noayunM

by = 1,7 x 107 /1055 = 16 100 BTE.

JnekTpUyeckue Tennosbie Hacochb!

64

SJtefcmpuuecxue menjosble HACOCH, HCIOJb3YIOT 3IJEKTPUUECTBRO,
y1o6BI ITUTATH YCTAaHOBKY, KOTOpasi IEPEMEINAET TEMJIOBYIO SHEPTHIO K3
OJHOTO MeCTa B ApPYyTroe. TepMI/IH <«HaCOC» UCIIOJAb3YETCA IO TO¥ npuivye,
YTO IJIEKTPUUECTBO NMPUMEHACTCA IJ TOTO, YTOOBI «IIepeKavyaTb» TEIJIO-
BYIO SHEPTHUIO M3 OAHOIO MecCcTa B JApyroe, a He IJ4a TOro, yTOOBI HEHO-
CpeACTBEHHO BpraéaTbIBaTb TEeNJIOBYIO SHEPTHIO.

TERNOBO#H HACOC «BO3RYX-BO3JAYX»®

Ha pucyske 3.5 mpezicraBjieHa ynpouieHHasi GyHKIIMOHAJIbHAS CXe-
Ma menso8ozo HAcoca «6030Yx—e030yxs, 0OECIeYUBAIOLIEro Nepeaayy
TEIUIOBON SHEPrHM C YJULBI B JOM. JTO «pekuM oborpeBar. Boszyx ¢
YJIMIbI ¢ TIOMOMIBIO BEHTUJITOPA MOAAETCS K 3MEEBUKY M OOLYBaeT €ero.
B sMeeBuk moj JasieHueM TOCTyIaeT XJjajareHT. B mpouecce ABuKesus
XJafareHTa 10 3MeeBUKY JaBJeHHE B XJIaJareHTe NajaeT, IPOHCXOAUT
€ro HMCIapeHne U OXJAXK/IeHHe, 4TO TpeOyeT MOJBOAA SHEPruH, KoTopas

5 TepMUHBI U TEKCT 3TOTO pa3/ieNia CKOPPeKTHPOBaHbI IEPEBOAYUKOM COTIAaCHO
npuHsAToi B Poccun TEPMHHOJIOIMH M HOJHBIM OMHCAHUAM IIPHHIMNA JeHCTBUA.



MABA 3 Otonnexue n oxnaxaeHne ¢ NOMOLLbIO 3NeKTpn4ecTea

M TOIJIOMIAETCS M3 BO3AyXa, OOQyBaioOlero 3MEEBHK. JTO MPOMCXOIMT,
Ja)ke eCli BO3AYX C YJHUbI AOCTAaTOYHO NMpoxaaaubi. sKuaxuit xiaz-
areHT 3aTeM NPOXOAUT mo Tpy6e (Ha puc. 3.5 MOKazaHa KUPHON JUHHET)
yepe3 KOMIIPECCOP K «BHYTPEHHEMY» 3MEEeBHKY, NOJBEPrasiCh KOMIIpeC-
CHM ¥ KOHJEHCAlUU. JTO CONPOBOXK/AETCsl BhIJEJIEHUEM TEIIOBOM HEp-
U, KOTOPYIO XJIaareHT IOJY4YH/I OT BO3AyXa ¢ yauupl. Ilostomy TeMm-
MEepaTypa <«BHYTPEHHEr0» 3MeeBUKA NOAHUMAETCS, CTaHOBACH NPH 3TOM
3HAYMTEJIBHO BhILIE, YeM OObIYHAs TeMmepaTypa B aoMme. Bosayx, o6ay-
Basi «BHYTpeHHHil» 3Me€eBHK, HarpeBaercst npuMepso 10 35 °C (95 °F),
3aCachIBAETCA B BO3AYyXOBOA Y LUPKY/IUPYET IO OMY.

MogorpeTbiii

B8O3AYX
B KOMHaTbi

T

BeHtunatop
BenTunatop

3meeBuK

N/

Tennosan .
INeprua Bo3gyuwHbiit punbrp
W3 BHelHen }
cpeab! XonopgHbiit

BO3AyX U3 KOMHaT

Puc. 3.5. TennoBoil HacoC «BO3AYyX—BO34yx», obecreunBaonil lepejayy TemJIoBOK
3Hepruy U3 BHeIIHeH cpefibl B 3/1aHHE

Ha pucysxe 3.6 nokasana pyHKIMOHAJbHAS CXEMa TaKOTO Xe TEIIo-
BOI'0 Hacoca, HO 06eCTeYMBaIOIIero NepeHoC TENIOBOH SHEPIHH M3 JOMa
Ha yAuly. JTO «PEXUM KOHAMIMOHWPOBAHMS». [[OMalIHUK TEIIBIA BO3-

3 AxprepnarHbHaz sHepreTHXa be3 Talin
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ZAyX 3aCcaChIBAeTCs C MOMOMIBI0 BEHTWIATOPA K «BHYTPEHHEMY» 3MEEBUKY
u 06/1yBaeT ero. B 3MeeBUK 1Oz AaBjeHHEM MOCTYNAET Xjaaaredt. B mpo-
1ecce pacIlpOCTDAHEHHS B 3MeeBHKe XJAJareHTa JaBjeHue B HEM MaJaerT,
MIPOMCXOAUT €r0 HCNapeHHe W OXJaKJeHHe, 4To TpeOyeT NMPUTOKA JHEpP-
THM, KOTOpas U IOIVIOIAeTCs] M3 BO3[yXa, obiyBaiomiero 3MeeBuK. Ta-
KHM 06pa3oM, BO3yX, KOTOPBIH 061yBaJ 3MEEBHK, OXJIAXKAAETCS, U 3TOT
OXJIaXK/IEHHBII! BO3[yX 3acachIBaercsl B BO3AYXOBOJ U HMUPKYJHPYET IO
nomy. Ilpomecc oxsaxaeHus Takxe oOecreynBaeT yJajeHHe HEKOTOPOif
M36bITOYHOH BJIaXKHOCTH M3 JOMAIIHETO BO3AYXa, TAaK YTO «BHYTPEHHHIi»
3MEEBHK «3anoTeBaeT>. Harperslil ;KUAKUIA XJIafareHT IPOXOAUT 110 Tpy6e
(moxasana XXUPHOI JTMHUEN) Yepe3 KOMIIPECCOD K «BHENIHEMY» 3MEEBHKY,
TIO/{BeprasiCh KOMIIPECCHY M KOHJEHCAIlVM. JTO COMPOBOXK/IAETCS BBIJIE-
JieHHEM TEIUIOBOH 3HEPTHH, KOTOPYIO XJIAJ[aTeHT IOJYYHJ OT JOMAITHETO
BO3/yxa. «BHeMHUl> BEHTHISITOD BHILYBaeT TeIUIbI BO3AYX Ha yJIMILY.

OxnaxaeHHbin

BO3AYyX
B KOMHaTbi

i

Beutunsrop
3MeeBuUK BeHtunatop

3meeBuK

Tennosasn Bo3gywHbivi punbTp
SHeprua €« —

BO BHEWHIOK Terinbi BO3AYX
cpeny < 13 KOMHaT

Puc. 3.6. TensoBoit Hacoc «BO3yX—BO34yX», 06ECIIEYNBAIONIAI Tlepejady TEIIOBOM
3HEPTHH U3 3[aHUS BO BHEIIHIOK CPeay



FNABA 3 Oronnenne n OXnaXaeHWe ¢ NOMOLLBIO ANeKTpuyecTsa

TENNOBLIE HACOCHI, HCTIOMb3VIOLIKE NOASEMHDIE (TEGTEPMATLHbIE)
MCTOYHUKH TENNA

HexoTopbie TEINOBbie HACOCH MCHOJB3YIOT HE TEILIOBYI0 SHEPTHIO
BO3/yXa M3 BHENIHe{ Cpelbl, a M3BJIEKAIOT TEIVIOBYIO SHEPTHIO U3 HeJp
3eMJIH ¥ TIEPEeHOCST ee B JIOM.

PucyHoK 3.7 CIyKUT WUTIOCTPallHeR 3TOTO NMPUHIIMIA.

Mogorpetsiit
BO3AYX
B KOMHaTht

Bentvnarop

3meeBuK

BospywHbii GunbTp, |

XonoaHbi BO3AYX
< W3 KOMHaT

Puc. 3.7. TemoBoi (reoTepManbHbIil) HACOC «TPYHT~BO3/YX», 0GecIeYnBaIONIHI
nepe/iady TEIUIOBON HEPTHM M3-TIOJ 3€MJIM B 3/aHue

/'\
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QK> ANIbTEPHATUBHAS JHEPTETUKA 6e3 TaifH

B ocHoBHOM 3TO MOAMGUUUPOBAaHHBII TENJIOBOH HACOC <«BO3AYX—
BO31yx». «BHemHuil» 3MeeBUK pasaMellled moJ 3emiell, I0ITOMY <«BHEII-
HUH> BeHTUJISATOp He Tpefyercsi. B HEKOTOPBIX cHCTeMax <«BHENIHUI»
3MEEBUK PasMelaeTcsl y caMoro JHa IMIy6oKoro npy/aa uin osepa. Temro
1epeaaeTcsi OT 3eMJIU K «BHELIHEMY» 3MeeBUKY 6JIaroJaps TEeIIOmPOBO/I-
HOCTH. JTO Menso6ol HACOC <ZPYHM—E030YyxX», WIM 2€0MePMANbHbLU
menio8ou HAcoc.

B HeKOTODPBIX MECTHOCTSIX 3eMJisi MOCTATOYHO Telljasi B TiayOuHe.
B Amepuke B [akore, Caparore, Baitomunre u B Xor-Cupunrc (Oxnas
JlakoTa) MHOTO 2€0MEPMANBHOIY UCMOUHUKOS, HECMOTPS Ha CYPOBBIE
3uMbl. Vicnannusi — 3TO eme OAMH 4acTo TPUBOAWMBINA mnpuMep. B mo-
JAOGHBIX MECTHOCTSIX TeIJIOBBble HACOCHI «IPYHT—BO3AyX» OyayT acdex-
THBHO pa6oTaTh NMPH ropaszfo 60see HU3KUX TEMIEpaTypax Ha YJHIle, YeM
TEIZIOBblE HAacCOChl <«BO3AYX—BO3AyX». IIpu 3TOM «BHEUIHHil» 3MEEBUK
BIIOJIHE MOXXHO 3aMEHWTh TPy6aMu, 3aKONMAaHHBIMM [JOBOJBHO TJIyGOKO,
4T06bI 00ECIIEYUTh XOPOLIKH I10JJOTPEB BO/BI, KOTOPYIO IOTOM MOXHO He-
NOCPEICTBEHHO TI0ZABATh B JIOM.

TemtoBo#t HACOC «TPYHT—BO3LyX» MOXET MCIIOIb30BATHCS I OXJTIaXK-
JICHUS ioMa J1eTOM B GOJIBIIMHCTBE MeCTHOCTeH. OAHAKO B HEKOTOPBIX
padioHax (TakMx Kak YIOMHHABINHECs Bbillle) MOA3€MHAas TeMIeparypa
CJIMIIKOM BBICOKAasi. JTO WAEANbHO I 060rpeBa [0Ma TeILIOBBIM HACO-
COM «IPYHT—BO3AyX», HO He TOAUTCS IS OXJIQXKEHUs IoMa C IOMOIIBIO
TakOH TeXHOJOTNH.

NPEXMYLUECTBA TENNOBLIX HACOCOB

o TenoBast 3HEPryusi, NUMEIOMASACS BO BHEIIHEH cpe/ie, — BOCCTaHAB-
JIMBAEMBIN U NPaKTHYECKH HEOPAHMYEHHBIH HCTOYHHK.

o [ TEIIOBBIX HACOCOB, PaGOTAIONIUX B PeXXUMe KOHAUIMIOHHPOBA-
HYsl, BHELIHSISI cpeJla — 3TO IPaKTUYeCKN HeOrpaHWYEeHHbIH pesep-
Byap AJS mepeavH TeIia.

e TennoBble HacOoChl — 3TO HauboJee 3(PPEKTUBHBINA U3 M3BECTHBIX
MEeTOAOB HCIIOJIb30BAHUSA JIEKTPHYECTBA AJIA OTOILIEHUSA /0Ma, obe-
cnequBaloWuit Temuepatypy B aoMe soime 4 °C (39 °F). Onu o6bry-
HO ZIOCTABJISAIOT 60JIbIIIE TENJIOBOH SHEPTHU B JIOM, YeM NOTPEO/ISTIOT
OT MCTOYHWKA 3JIEKTPUIECTBA.

o Tak KaK TeIJIOBbiE HACOCHl paboTAIOT JIydille BCETO, KOTAa OT HUX
TpebyeTcsi 06eCIeYuTh MMOCTOSHHYI0 TEMIIEPaTypy B JOME, TO HET
HEOOXOAUMOCTH MEHSITb YCTAHOBKY TepMOCTaTa HAa 3KOHOMUYHBIN
PeXKMM, KOT/la Bbl IJIaHMpyeTe yexaTh M3 [OMa Ha HECKOJBKO
JHe.



TMABA 3 OtonneHue v oxnaxaeHue ¢ NOMOLLbIO aNeKTPUYeCTBa

o OT TENI0BOTO HACOCA UCXOJUT TOJIbKO XOJIOAHBIN WJIH TEIJIbIi BO3-

IyX, B 3aBHCHMOCTH OT peskuMma. OH He BpleJsieT yrapHbId ra3
CO u nuxaxue gpyrue snosuteie rassi. (B 10 e BpeMst HexoTOpOE
3arpsA3HEHNE IIPOMCXOANT HA yJNAJEHHON 3JeKTPHYECKOH CTaHI[UH,
ecu OHa pa6oTaeT Ha MCKOMAeMOM TOILIMBE. )

e TenoBble HACOCHI «TPYHT—~BO3AYX» C AOCTATOYHO IIy60KO pa3Me-

IIEHHBIMM «BHELUTHUMHU» 3MeeBHKaM¥ MOTYT XOPOIIO pa6oTaTth Jaxe
B M€CTaX, TJie 3uMbl cypossie. Ha riay6une HECKOTBKUX METPOB IO
3eMJIell TeMmepaTypa MOCTOSIHHAsI M COCTaBJsIeT MO KpaiiHeil Mepe
10 °C (50 °F) B GOJbIIMHCTBE MECTHOCTEI.

HEOCTATKM TENNOBbIX HACOCOB

e TemtoBBIe HACOCHI XOPOIIO PabOTAIOT, €CJHM TeMIIepaTypa BHE JOMa

poire 4 °C (39 °F), Ho Kor/ia CTaAHOBHUTCS XOJOJHEE, TO BO BHEIIHEH
Cpelie OKa3bIBAeTCsl HEJOCTATOYHO TEIIOBOM HEPTHU IS obecre-
yeHus ux 3¢ PexTHBHON pabOTHI.

e« B CTappIX CHCTeMaX B KA4eCTBE XJIaJareHTa UCIOJJb30BAICA XJI0P-

d)mopyz/zepoa (X®Y, CFC), npu yreykax KOTOpPOTO paspyiiaeT-
cs 030n08bit ca0t. Manoe xomnyecTBo XDV MoXKeT pa3pylIHTh
6oJIbIIOE YKCIO MOJIEKYN 030HA. (O30HOBBIH CJIOH NMOMOTaeT dKpa-
HHPOBATH MOBEPXHOCTb 3€MJIH OT Ype3MepHoro o6aydenus Y O-us-
syyenuem CoJHIa.

o BO3lIyX, KOTOPI)Iﬁ IPUXOIUT OT TEIJIOBOTO HacoCa, HMEET TeMIepa-

Typy okouso 35 °C (95 °F). J1o Temsee, yeM 06bIYHAST TeMIIepaTypa
B JIOMe, HO XOJIOAHBINA oM o6orperb GbICTPO HE yJacTCA.

e YCTaHOBKa TENJIOBOrO HAcoCa CpaBHHUTEJIDHO J0pora. IT0 ocobeH-

HO CUpaBe[JIMBO AJIA TepMaJIbHBIX UCTOYHHKOB, PachoOJIOKEHHbIX
ray6oxko nox 3emseir. Ilorpe6yercsi LOCTaTOYHO MHOTO BPEMEHH,
9TO6bI HOBas CHCTEMA OKyNHUIa ce6s.

KOHTPO/IbHBIE BOMPOCHI

OrtBevast Ha 3T BOHOPOCDHI, BbI MOXETE ITOJIb30BaThbCA TEKCTOM KHUTH.

BoceMb paBUJIbHBIX OTBETOB — XOpoiuumii peayabrar. OTBeThl moMelie-
HBI B KOHIIe KHHTH.

1.

HuxHee 3HaueHue TeMnepaTyphl Io nixane Dapenredta cOOTBET-
CTByeT

(a) —100 °F;

(6) =273 °F;
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(B) —460 °F;
(r) B wikane apeHreiiTa HET HIKHETO OTPAHUYIEHHS,

IIpescraBbTe, 4TO pasHUIA MEXKAY TeMIIepaTypoil B JOME U Ha YJIHIe
coctasjsieT 15 °F. 910 MprMepHO COOTBETCTBYET:

(a) 27 °C;

(6) 15 °C;

(8) 8,3 °C;

(r) 5 °C.

Yro n3 HIDKECJIEAYIOUIETO HE ABJIAETCS IMPEUMYUIECTBOM TEILIOBBIX
HaCOCOB mepena 060I‘peBaTeJISIMI/I Ha PE3UCTUBHBIX 3JieMeHTax ?

(a) TenoBBIE HACOCHI «BO3YX—BO3/1yX» NPOU3BOAAT GOMBIIE TEIIO-
BOil 3HepruM B BT x 4, 4eM OHM HOTPEOJISIIOT JMEKTPUYECKON IHEP-
THH, NPU YCJIOBHUH, YTO TeMiepaTypa Ha y.juue soiue 4 °C (39 °F);
(6) TensioBBIE HACOCHI «BO3/lyX—BO3[yX» MOTYT PaGoTaTh HE3aBHCH-
MO OT TOTO, HAacKOJIbKO XOJIOAHO Ha yJIMIE, B TO BpeMs Kak oborpe-
BaTeJ Ha PE3UCTHBHBIX 3/eMeHTaX He OyayT pa6oTaTh, €CJIH TeMIe-
patypa Ha yJulle HiKe HyJIs;

(B) npu HCHOB30BaHUU O60TPEBATE/IEH HA PE3UCTUBHBIX 3JIEMEHTaX
PHUCK KODOTKOTO 3aMbIKaHWS HUYTOXKEH WA ero COBCEM HeET, B TO
BpEMS KaK TEILIOBble HACOCHI «BO3/yX—BO3AyX» ONACHBI B 3TOM OT-
HOIIEHHUH;

(T) TetIoBbIE HACOCHI «BO3LYX—BO3/YX» BBIAENSIOT HEKOTOPOE KOJIH-
4ecTBO yrapHoro raza CO, a o6orpeBare/ii Ha pe3UCTUBHBIX 3JIEMEH-
Tax €ro He BBIJEJSIOT.

KosmyecTBo kamopuii Ha rpaMM, Tpe6yeMoe, YTOOBI MOAOTPETh WU
OXJIAJIUTh BEUIECTBO, KOTOPOE OCTAETCS B JKUAKOM COCTOSTHHH, Ha3bl-
BAETCS:

(a) Temuneparypoit crabunnsanuy;

(6) TennoTo# KoHAEHCAINH;

(B) yaenpHOH TeIw10TON Mapoo6pa3oBaHus;

(r) HA OJJHUM M3 BHINIENEPEYUCIEHHBIX TEPMHHOB.

[Tpeanonoxum, 4To pasHuIIa Mex/y TeMIepaTypoi B JOMe H Ha YJIH-
ue cocrapasier 11 K. DTo nmpuMepHO COOTBETCTBYET:

(a) 20 °F;

(6) 11 °F;

(B) 9 °F;

(r) 6 °F.



FNIABA 3 OtonneHue u oxnaxaeHue ¢ NOMOLLBIO 3NeKTpu4ecTBa

6.

10.

Ecau HampsKeHHe, NPHKJIAJbIBAEMOE K HAarPEBaTeJbHOMY 3JEMEHTY
B IIOPTATMBHOM 3JEKTpHYECKOM oborpesateiie, AJisi 06orpeBa moMe-
HEHNI YMEHbIIAETCsT BIBOE, B TO BPeMS KaK CONPOTHBJIEHHE 3JIe-
MEHTa OCTAaeTCsi TMOCTOSTHHBIM, TOTAQ TEIUIOBAasl MOIIHOCTb, KOTOPYIO
3neMeHT obecreunBaer, B BpUTaHCKUX TEIIOBBIX eMHHIAX GyJer:

(a) BaBoe 6oapine;
(6) BueTBepo GoJbilie;
(B) BABOE MEHbILE;
(r) BueTBepO MeHbIIIE.

Ec/u TOK 4epes 3JieMeHT B 3JIeKTPHUeCKOM oborpeBaTesie MOMeNleHui
YBEJIMYIHUTCS BJBOE, B TO BpeMA KaK COIPOTHBJICHHME 3JIEMEHTA OCTa-
HETCA YOCTOSIHHBIM, TOTAQ TEIUIOBasi MOIIHOCTb, KOTOPYIO 3JIEMEHT
o6ecnieunBaeT, B BaTTax GyneT:

(a) BaBoe 6oblie;
(6) BueTBEpO GoJbILE;
(B) BABOE MEHBIIE;
(1) BYUETBEPO MEHBIIE.

Korpa xsagareHT B cUCTEME KOHAMIIMOHHMPOBAHHUA BO3JyXa KOHEH-
CHPYETCA, 3TO NMPUBOJUT K:

(a) BBIAEIEHMIO TEILIOBOM PHEPTMU B OKPYKalolliee IIPOCTPAHCTBO;
(6) TIOT/IONIEHHUIO TEMIOBOH JHEPTHH U3 OKPYXKAIOMIEro IIPOCTPaH-
CTBa;

(B) HM K BBIIEJICHHIO TEILTIOBOY SHEPTHU B OKPYIKAIOIIee IIPOCTPaH-
CTBO, HH K €€ TOIJIOMEHNIO U3 HeTO;

(r) Bogenenmio xaopdropyriepoga (XDY, CFC), uro Bbi3biBaer
pa3pylieHHe 030HOBOTO CJIOSI.

IIpeanooKuM, YTO Pa3HHIla MEX /Iy TeMNepaTypoii B JOME U Ha yJIH-
e coctaBiaser 20 K. ITo npuMepHO COOTBETCTBYET:

(a) 36 °C;

(6) 20 °C;

() 18 °C;

(r) 1t °C.

TIpenMy1iecTBO TEIIOBOTO HACOCA «TPYHT—BO3/YX» NEPES TEMIOBBIM
HACOCOM <BO3AyX—BO3AYX» COCTOHT B TOM, YTO:

(a) TemoBOM HACOC «TPYHT—BO3AYX» HUKOrAA HE BbIAEJSET XJOP-

dropyraepon (XY, CFC), a TenyoBoit HacoC «BO3LyX—BO3IyX»
HHOT/Ia HEMHOTO BBLIEJISIET;

7
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(6) TemroOBOH HACOC «TPYHT—BO3IYX» MOXET CIy4ailHO BBILETHTD
xnoporopyriepox (XDY, CFC), a TemmoBoii Hacoc <«BO3LyX—
BO3yX» BCerJja HEMHOTO BBI/IEJISIET,;

(B) TENIOBOH HACOC «TPYHT—BO3AYyX» MOXeET PaboTaTh KaK KOHJM-
LHOHED, OXJaX/as BO3LyX B JOMe, a TEIIOBO HAacOC «BO3LyX—
BO3yX» HE MOJXKET;

() B HEKOTOPBIX MECTHOCTSIX TEILIOBOH HACOC «TPYHT—BO3LYX»> MO-
xeT paborars 3DQeKTHBHO, KOrJa Ha yJHIE O4€Hb XOJOAHO H Te-
IIJIOBOM HACOC «BO3AyX—BO3AyX» YXK€ He MOXeT paboTaTh.



InaBa 4

MaccusHble cucTeMbl oborpeBa
Ha CONHEYHOH IHepruu

CosiHeyHast JHEPrUsl — 3TO PeaJbHbIH HCTOYHUK TEIJIA 1S He6OoJIb-
IIUX 3AaHUIN, HAXOASIIMXCSI B MECTHOCTSIX, B KOTOPBIX JOCTATOYHO MHOTO
conrna. B Amepuke Gosiee cosHeuHasl MOroJa Ha 3amaje, 4eM Ha BOC-
Toke (3a MCKJIIOUEHHEM CeBEpO-3amafHoro nobepexbsi Tuxoro okeana),
¥ COJIHEYHBIH cBeT GoJiee MHTEHCUBEH Ha lore, yeM Ha ceBepe. B IOkHoii
AMepuke u B ABCTpaJui CeBepHBIM PETrHOHAM JOCTaeTca 6osee MHTEH-
CHBHbBIIl COJIHEYHBII CBET, 4eM I0XKHBIM. AdpHKa, pacnoJarasch BOIH3N
3KBaTOpa, 06ecreyeHa COIHEYHbIM U3/Iy4eHHEM KPYTJbIil TOA.

OxHa Ha CONHe4HOoW CTOPOHe

COJIHe‘iHyIO SHEPrui0 MOXKHO aKKyMyJIHpOBaTb HENMOCPEACTBEHHO
BHYTPH JOMa, 4TOOBI OHA 060rpeBaJIa KOMHAaTbI, €CJIU Ha F0XKHOI CTOpOHE
JA0Ma caeJaTb 6osiblIe OKHa M 06eCIeunTh IOTJIONIeHNe U COXpaHE€HUE
TeIria 1oJIaMH, CTeHaMH H Me6espio. OKHa TaKyKe MOXKHO Pa3MEeCTUTDb Ha
KPYTBIX CKaTaX KpbIlI, 06pa1ueHHbe NpEeUMyeCTBEHHO Ha IOT. B uze-
AJIbHOM CJIy4a€ BHJ Ha COJMIHHE H3 3THX OKOH HE JOJIKECH 6BITH HITYEM
3aCJIOHEH.

KAK 3T0 PABOTAET

Korga connile cBeTUT B OKHA, BHAMMBIN CBET M KOPOTKOBOJHOBOE
WK-u3nyyenne Jerko IPOHMKAIOT CKBO3b CTEKJIO. TeMHble IPEAMETHI B
KOMHaTe TOTJIOIIAIOT BUAUMBIN CBeT U KOpoTKoBo.THOBoe M K-m3iyuenne
Y Tepeu3Iy4aioT uX B Bujie AMMHHOBOIHOBoro UK-usmydyenus. OkoHHble
CTeKJIa MeHee TIPO3PavHbl 1151 AMUHHOBOJIHOBOrO MK-u3yuenus:, yeM mis
BHMMOTO cBeTa W KopoTkoBosHoBoro VK-usmyuenus (puc. 4.1). JymH-
HOBOJIHOBOE H3JIy4eHHe OTPAa’KaeTCs OT CTeH M IOTOJKA, OKPAIIEHHBIX B
CBETJIbIE TOHA, M OT CBETJION Me6esH, «OTCKaKuBasi, KaK M4y, OT CBETJIbIX
[IPEIMETOB U TOCTETIEHHO HArpeBasi TEMHbIE TipeaAMeThi. JJTMHHOBOJHOBOE
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I/IK—I/I3JIy‘I€HI/Ie HIPOAO/KaET UCIIYyCKAaTbCA TEMHBIMM IIPpEAMETaAMU B KOMHa-
T€ H NMOCJIE TOro, KaK COJIHLE CC€JIO WIHN NMOTOoJa MCIIOPTHJIACD. Ecin npen-
METbI HE ABJSIOTCA MaCCHUBHBIMH, 3TOT 3¢)(1)€KT IIPOJOJIKAETCA HEQOJTO.

NI

-0

AnnHHosonHosoe
NK-n3nyuetne

NnuHHoBONHOBOE

UK-nanyyenne Buanmbiia ceet

¥ KOPOTKOBONHOBOE
WK-uznyyerue

TMHHOBORHOBOE OKOHHoe cTekno

NK-n3anyuerune

Puc. 4.1. Korga coskile CBeTHT B OKHO, KOPOTKoBOJIHOBoe MK-nasnydenue
H BUAMMbIH CBET POHMKAIOT CKBO3b CTEKJIO, XOPOWIO NPONyCcKalllee HX, HO MeHee
po3pavHoe [Jis AJINHHOBOHOBOrO MK-u3nyyenns, ucnycKaeMoro npeaMeTamu
B KoMHare. [loaToMy TenoBasi sHeprust aKKyMyJIMpyeTcss B KOMHaTe

PucyHOK 4.1 cxeMaTW4HO WUTIOCTPHPYET NPHHUUN PaGoTsl 6a3060U
naccuenoti cucmemst 0602pe8a Ha COAHEUHOU IHepeuu. ITa cucteMa ad-
(exTHBHA B MECTHOCTAX, TZie MOroJa 60/bHIEl YacThIO COJTHEYHAas1, JaKe
ecJM TaM Ha KaKoe-TO BpeMsi HacTymaioT xoioxa. OHa xopotmia B JI060MH
KoMHaTe ¢ GoybHIMMU, OOpameHHbIMH Ha Ior okHaMH. Houblo nsoTHble
JKalio3M WM TSDKeJble MITOPBI MOMOTYT MHHUMHM3HPOBATh MOTEPH TEILIA
4yepe3 OKHO, KOTOpble MOIyT IPOH30HTH 6;arofaps TEIIONPOBOIHOCTH
¥ KOHBEKLUM NMPH KOHTAaKTe MeKAy BO3AYXOM B KOMHAaTe H XOJIOZHBIM
CTEKJIOM OKHa.

BazoBast maccuBHas1 cucreMa 060rpeBa Ha COTHEYHOH 3HEPTHU MOXKeT
pa6oTraTh Aake B TAaKOM KJMMaTe, KOTOPBIH, MO MHEHUIO 6OJIbIIHMHCTBA
JoJei, OT/IMYaeTcsl CypoBOH 3HMMOM, B TOM C/Iy4ae eciad Iorofa B 3TO
BpeMsi AOCTAaTOYHO coJiHedyHass. BurxopH Basun B Baitomunre — xopo-
muit mpuMep Takoro Mecta. BasoBas maccuBHasi cmcreMa o6orpeBa Ha
COJIHEYHO! SHepTHU MeHee NMPAKTHYHA B TAKUX paiioHaX, Kak nobepeskbe
OperoHa, Tie XOTSI M He CJIMIIKOM XOJIOAHAsI 3WMa, HO He6O0 Yalile BCEero
3aKpBITO O6IaKaMHu.

IIpeMyutecTBa MMEIOT AOMa, OKHAa KOTOPBIX OOpAlIeHBl Ha 10T MJIH
XOTs ObI Ha I0TO-BOCTOK MJIM ceBepo-BocTOK. [lake He6oJIbIIOE OKHO, Ye-
pe3 KOTOpOe CBETUT STHBAPCKOE COJTHIlE, MOXeT 06eCIeYyUuTh 3aMeTHOe Terl-



IMABA 4 [accuBHble CUCTEMbI 060rpeBa Ha COTHEYHO 3Hepruun

J0. Jlyume Bcero pa6oTaioT 6a3oBble MACCHBHBIE CHCTEMbI 006orpeBa Ha
COJIHEYHON SHEPTHUH B J0OMaX, UMEOMHWX JJIMHHYIO CTeHy, O6palleHHYIo
Ha 10T, B KOTOPOH ecTb 6oJbIie OKHA M Tepef HUMH HeT IpPeNnsTCTBHi
JUIS PAacpOCTPAHEHHsT COMHEYHBIX Jydeil. OTKpbIBasi XKaI03U U LITODHI,
KOT/Ia COJIHIIE CBETHUT B OKHa, M 3aKpbIBas MX, KOTJa COJHIE YXOJHT,
MOJKHO COXPaHWTDb MOJyYEHHOE OT COJIHIA TEIJIO ¥ COKPAaTUTh PACXO/bl
Ha OTOILJIEHHE.

NPEMMYLLECTBA NACCHBHbIX CHCTEM OGOTPEBA HA CONHEYHOW JHEPTHH

e Pacxoansl MunuManbHbl. Hukakue cepbe3Hble KOHCTPYKTHBHbBIC H3-
MeHeHHs He TpefyioTcsi. BaM moHago6sITCS TOJIBKO TEMHbIE AMBa-
Hbl, TEMHOE KOBPOBO€ IOKDBITHE WJIY KOBDBI, IUIOTHBIE KAIIO3H
WY HITODBI.

e HemMHOro MOMEHSIB TPHMBBIYKH, Bbl MOXKeTe JOOUTHCS peasbHO
SKOHOMHMH SHEPrud, He NpeJlnpHHUMAasi 6ojiee MPAKTHYECKH HUYe-
ro cymectBenHoro. OTKpBIBaiiTe XKaIi03¥ K IITOPBI, KOTZAA COJIHLE
CBETHT B OKHA, W 3aKPhIBaliTe HX B OCTAJIbHOE BpeMs.

o CHer Ha 3eMJle YBeJUYUBAECT KOJIWYECTBO COJIHEYHOH SHEpru, Ko-
TOpasi IOCTYNaeT B OKHAa B COJIHEYHblEe 3UMHHE [JHH, IIOTOMY YTO
CHET' OTPa’kaeT COJIHEYHBbIH cBeT. IIpwyeM cHer BbillafaeT MMEHHO
TOr/ia, Koraa u tpebyercsi o6orpeBarh A0M.

o [IpsiMo#i coHe4HbI CBET TOMOTAET IOAHATh HacTpoeHHe!

HE[OCTATKH NACCHBHbIX CHCTEM OEOrPEBA HA CONIHEYHOH JHEPTHM

e Tlog melicTBueM cOHEYHOTO CBeTa Me6eslb U KOBPHI BBILBETAIOT.
BoJjiee Toro, namMeHeHue 11BeTa HEOAHOPOAHO, MOTOMY 4TO B OJHUX
MecTaX KOMHATBHI COJIHEYHOTO CBeTa 6oJjbile, 4eM B APYTHX.

o KoMHara MoxXeT meperperbcsi B TeyeHNe JHS, eCJU OHa Nojydana
MHOTO TPSIMOTO COJTHEYHOTO CBETAa HENPEPBIBHO B TE4EHHE HECKOJIb-
Kux 4acoB. IIpITasicb COXpaHWUTh TEIUIO U HE 3aMeP3HYTh HOYbIO, BbE
MOJKETEe TIOAJATHCSI UCKYIIEHUIO <IPEABOCXHTUTD COOBITHSI» U JHEM
HOAHSTD TEMIEPATYPY B HEKOTOPBIX KOMHATaX /[0 HeKOM(OPTHO
BBICOKOTO YPOBHSI. ,

e Hekortopsie 3qaHMsI COBceM He NPUCIOCOOJeHbl AJIS NMPHMEHEHHS
TACCUBHBIX CHCTEM 060TpeBa HA COJIHEYHON dHEPrHH. JTO 3AaHMS,
3aCJIOHSIEMBIE OT COTHIA Pa3IMYHBIME OOBEKTaMMY, 3JaHUS Ha CKJIO-
HaX XOJIMOB, OGpallleHHBIX Ha CeBep, M 3/1aHHS, B KOTOPBIX MAJIO
MM COBCEM HET OKOH, BBIXO/AIIMX Ha 1or. B aTtux ciayvasx mac-
CHBHBIE CHCTEMBI 060TPeBa Ha COJHEYHOH 3HeprUH Boobiie Hempu-
MEHHMBI.
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o Te >xe OKHa, KOTOpBIE JHEM IIPOILYCKAIOT COJIHEYHBIN CBET, oborpe-
BaloIMH KOMHaTy, 6y/IyT CHOCOGCTBOBAThH NOTEPE TEILIa HOYbIO, €CJI
OHU TLJIOXO CKOHCTPYHMPOBaHbI. B 3TOM ciyuae MOMOXKET TEPMOH30-
JISIIYS, T. €. TePMETU3alMsI OKOH, a TaKXKe YCTAHOBKA CTEKJIONAKETOB.
Kpome Toro, e 3a6piBaiiTe 3aKphIBaTh JKAMO3U U INTOPbI HA HOYb.

3axaua 4.1

Korga s 6b11 pe6eHKOM, MOSI MaMa 3aKpbIBaJa INTOpaMu GOJIBIIOE
OKHO B FOCTHHOH B JHEBHBIE 4acbhl, OCOOEHHO 3MMOM, KOTrJa COJIHIE, HH3-
KO NpOXOJsilllee HajJ FOPM3OHTOM, MOTIJIO OcBemarh koMHary. OHa 60si-
JIach, 4TO IOJ AEHCTBHEM COJIHEYHOTO CBETA BBITOPAT Me6eb, KOBPOBOE
MOKPBITHE ¥ Jake o60u. BO3MOXKHO JIM IIPEJOTBPATUTL 3TO BBITOPAHHE
M BMeCTe C TeM HOJIYYUTb BCIO COJIHEYHYIO SHePIuio, KOTOpas MOXeT HO-
1acTh B JoM?

Pemenne 4.1

YTo6bI YMEHBHIUTH BBITOPaHHE, HYKHO UCIIOJb30BATh OKHA C ABOWHBI-
MU HJIH TPOWHBIMH CTeKJaMu. Boiropanue 6oJiblieil YacTbio MPOUCXOTUT
u3-3a Y O-usmyuenus, a He MK-usryyenus wim BUAUMOIO CBeTa, a CTek-
Ja moutd He mpomyckaior Y D-usiaydyenue. OLHAKO COBCEM HCKJIOYUTD
BBITOpaHUE HEBO3MOXKHO. [loaToMy Jsydlie NOKynaTh HeJOPOTHe IVBAHbBI
¥ KOBPBI, HO TOJIbKO BBl CaMM MOXXeTe HAWTU GanaHC MeXAy 3CTEeTHKOH
¥ KoM(QOPTHOH TeMIlepaTypoii B KOMHarTe.

Tennoakkymynupytowjas macca
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ITaccuBHbBIE cHCTEMBI 060TPEBa HA COTHEYHO! 9HEPTUH MOTYT OBITH J0-
cTaToYHO 3((PeKTUBHBIMU, HO €CJH HCIIOJIb30BaTbh UX B OTCYTCTBHE ApY-
TMX METOZOB OTOILIEHHS, TO B IOMe BO3HMKHYT 3HAa4MTe/JbHbIE IIepenazbl
TEMIIEPATyp MEeXAY COJTHEYHBIMHU NEePHOAAMH H OOJIAYHBIMHU WJIH MEXIY
JHeM ¥ HOYBIO. /[[1s1 TOro 4To6BI YMEHbIIUTD 3TH NEPenajbl, HYXXHO 10-
6aBUTb WM BCTPOUTb B KOHCTPYKIHMIO [OMa MENJ0GKKYMYAUPYouue
Maccul. ITO OOECIIEUUT MENN0BYI0 UHEPYUIo, TaK YTO TeMIleparypa Bo3-
Ayxa B ioMe OyJeT AepxKaTbCs MPAaKTHYeCKU Ha OAHOM YPOBHE, HECMOTPSA
Ha 4YacTble M3MEeHEeHHs KOJMYecTBa MOCTYNAoIed COMHEYHOH SHEePruH.

NAKTLI B NOAY M CTEHAX

Hawu6onee adpdexTrBHDIE TEIIOAKKYMYIUPYIOIIKE MaTePHAIbl IIPOHU3-
BOJATCSA U3 BEIIECTB C BHICOKOH IJIOTHOCTBIO. OJHHMM M3 CaMbIX Jy4lIMX
M CaMbIX JIEIIEBBIX MaTEPHAJIOB /IS 9TOW Leju aBisercs: 6eroH. Bnosme
TIOAXO/AT AJIs1 3TOTO TaKXKe KUPNUY, CaMaH U KaMeHb.
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OnvnHosonHoBoe

WK-n3nyueHue .
Bupumbivi ceeT

" KOPOTKOBONIHOBOE
UK-usnyueHune

A
OKOHHOe cTeKno
TennoakkyMynupyiowas macca
LnwHHOBONHOBOE
WK-usnyyenue
b

OkoHHOe CTeKNno

Tennoakkymynumpyiouas macca

Puc. 4.2. TennoakkyMyaupyomas Macca BHYTPEHHUX CTeH U moTojka. Korxa
COJHIIE CBETUT B KOMHaty (A), TelI0akKyMyHpyoll[as Macca TIOIJIOMAET TEIIOBYIO
3HEePTHUIo U3 BUAMMOIO CBeTa 1 KopoTkoBoaHOBoro K-usnyuenus. B macMypHbie
nepuozst win Houbo (B) TemwoakkyMynupyiomas Macca EPEU3NyYaeT TeIIOBYIO
3HEpruio B BuAe JMHHOBOMHOBOro MK-usnyuenus

Ha pucynke 4.2 mokasaHbl aKKyMyJMPYIOIUHE TEIJIOTY MaTEPUAIbI
B IIOJy ¥ BO BHYTPEHHHX CTeHaX KOMHATbI, OCBEI[aeMble COTHEYHBIMH JIy-
YaMy yepe3 OKOHHBIE CTEKJIA. B uieanbHOM CIyvae COJHIIE JIOJKHO CBETHTh
HENOCPE/ICTBEHHO HA NMOBEPXHOCTb 3TUX MATEPHAIOB IS TIOJTyYEHHUS Mak-
CHMaJbHO BO3MOXHOTO 3ddekra. [I0BEPXHOCTD TEILTOAKKYMYIHPYIOINX
MaTepHaJoB JO/UKHAa ObITb TEMHOM, Tak KaK MMEHHO B 3TOM CJIydyae OHa
6yZeT TOTJIOMATh caMoe GOJTBbINoe KOJMYECTBO BHIMMOIO CBETA M KOPOTKO-
BosHoBoro UK-usmyvenusi, nmagawouiero Ha Hee. /[y 60JbIIMHCTBA JOAEH
HHTEpPbEP C TOJBIMIA GETOHHBIMU CTEHAMU ¥ GETOHHBIM I10JIOM Ge3 IMOKPhITHS
BBIIJISIAUT HETIPUBJIEKATEBHO, HO B TIPUHITUITE UM MOJKET GbITH TIPUIAH dJle-
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TaHTHBIM BUJ TyTEM CHELMATBbHON 06paGoTKM WM oKpacku. Kak BapuaHT
OTAENKA MOXHO OGJIONKUTH GETOHHBbIE CTEHbI KOMHATBHI KHPNHUYOM H TAaKUM
006pa3oM TIpHATh Npe3eHTabe/bHbIi BUA HHTEPbEPY KOMHATHI.

Korza cosmue ceerut B koMHaty (cM. puc. 4.2, A), TEIUIOaKKyMyJIH-
pyIomas Macca HOIJIOHAeT IIEPBHYHYIO SHEPTHIO H3 BHIUMOIO CBETa H KO-
porkoBosHOBOro MK-uamydyenus. TennoakkyMyaupylouias Macca H3Jydaer
HEKOTOPOe KOJHYECTBO JIMHHOBOTHOBOrO VK-M3mydyenusi, koropoe 6Jaro-
Jlaps TEIUIONPOBOAHOCTH TIOCTETIEHHO PACHpPOCTpaHsieTcss M0 KOMHaTe, Ha-
rpeBasi CTEHbI, TOJI, TOTOJIOK, Me6eb ¥, B KOHEYHOM cueTe, Bo3ayX. Koraa
cosnna et (puc. 4.2, B), TeII0akKyMy IMpyIOLiasi Macca MeJUIEHHO OTAA€eT
CBOIO TEeIJIOBYIO 3HEPIrUIo B Bu/e A/MHHOBoOIHOBoro MIK-uanyyennsa. Kpome
TOTO, 6J1aro/japsi TEMIONPOBOAHOCTH 3Ta Macca OTAAeT TeIlllo BO3AYXY.

Ecym mos1 M3roToBJieH M3 TEIIOAKKYyMYJIMPYIOLIET0 MaTepuana, Jiydiie
M30JIMPOBATh €T0 OT 3eMJIM, YTOOBI IPEAOTBPATUTD NOTEPIO TEILIOTHL B 3€M-
JII0 BCJEJICTBYE TEIUIONPOBOAHOCTH. TemIOaKKyMyJHpYIOIye MaTepHaJIbl
OOBIYHO HE YCTaHABJIMBAIOTCSI HAa BHELIHUX CTEHAX J0Ma, €CJIM OHH HCIOJb-
3YIOTCS IS o60TrpeBa 3/1aHMsl, 32 MCK/IIOYeHNEM CUTYyallyH, KOraa 3TH CTEHbI
HUMEIOT OCBeHaeMble COTHIEM BHYTPEHHUE MOBEPXHOCTH, 4 MEXAY CTEHOH H
BHEILHVM OT/EJIOYHBIM MOKPbITHEM obeciiedeHa XOPOIIasi TePMOU30ISALHS.

TenoBas nHepIMs NPONOPLMOHAJIbHA BCEH Macce TEII0aKKyMyJIHpY-
I01ero MaTepuaita. Ec/iu orofa B OCHOBHOM IIAaCMypHa, TO CaMble JIy4Ilne
pe3yabTaThl JOCTUTAIOTCS TPH YCTAHOBKE OOJBIIMX TEIUIOAKKYMYJHDY-
omux Macc. YeM 6ouiblile TEIVIOAKKyMYJIHPYIOMasa Macca, TeM J0JIbLIE OHA
6yzeT HarpeBaThCsi, HO M OTJABaTh TEILIO OHA TakXke Oyner 6osee AIUTENb-
HOe BpeMsi. B HEKOTOPBIX JOMax C MACCHUBHBIM 060TPEBOM C OMOIIBIO COJI-
HEYHOM SHEPrUM UCMOJb3YIOTCSI GeTOHHbIE ILIMTHI TouHOi 1 M u Gosee
B IOJIAX M CTEHAX IOABAJIOB, YTOOBI YBEJMYHTH TEILIOAKKYMYJIUDPYIOIIYIO
Maccy. B sKcTpeMasibHBIX Caydasix >Kene300eTOH MM MOHOJIMTHbIN GeTOH
MOKET HCIIO/Ib30BAThCS /151 BHEUIHMX KOHCTPYKTHBHBIX 3JIEMEHTOB AoMa!
10T c1oco6 CTPOUTEIBCTBA IPENIIOYTHTEEH B MECTHOCTSIX, T/Ie YacTO 6bI-
BAIOT yparaHbl 1 JIeTsIre 06JJOMKH MOTYT Pa3pyuIuTh o6bI4HbIN AoM. Kak
JIOTIOJIHUTENBHBIN IUTIOC JOM TAKOTO THIA JOBOJBHO XOPOLIO H30JHPOBaH
OT BHeIIHUX MmyMoB. KoHeyHO, 3T0 0POro, HO HEKOTOPBIE JIOAH CYHTAIOT,
YTO BBIMTPBINI NPEBBIIAET IIepBOHAYAIbHbIE BJIOXKEHHUS.

OKkHa B Kpbile ¥ NOKPbITHE NOTOSNKA

IMTaccuBHasi cucteMa o6orpeBa Ha COJIHEYHON JHEPTrHM MOXeET ObITb

JOTIOJIHEHA YCTAHOBKO} OKOH Ha KPYTHIX CKaTaX KpbhIlll, a TAKXe TeIJo-
aKKyMyJIHpyouleil Macchl Ha noJty yepaaka. Ee HuxHsa dacth hopMupy-

18 €T MOTOJIOK B XXWIOM mpoctpaHcTBe. [Ipsmoii conHeunblit cBeT HarpeBaer
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aty Maccy (puc. 4.3, A) nocrynaomuM cBepxy BuauMbIM cBetoM u K-
u3aydeHueM. TennoakkyMy/MpYIomas Macca u3aydJaeT AJIHHHOBOJHOBOE
NK-uanydenne BHU3, B JKAJIO€ NPOCTPaHCTBO, aHeM (cM. puc. 4.3, A),
a KpoMe TOro, HOublo K B macMypubie auu (puc. 4.3, B).

|
.~ N om”
Buavmblit cseT U -O-
KOPOTKOBONHOBOE & 7 |
NK-vwanyyenne

Tenno-
AKKYMYNUpyiowan OKOHHOE CTeKNOo
macca
A
InnHHOBONHOBOE
R WK-nanyuerne
Tenno-
aKKyMyAnpyiowan OKOHHOe CTekno
macca —
b

LinnHHOBONHOBOE
WK-nsnyuenne

Puc. 4.3. TeroakkyMyaupyonias Macca notonka (mosa 4epaaka) 1 OKHa Ha
COJIHEYHYIO CTOPOHY Ha KpblIIe ¢ KPYThIMH CKaTaMu. Koraa cojiHie CBeTHT
B koMHary (A), TEIUTOAKKyMYyHMPYION[as Macca MOIJIONAET TeIJIOBYIO SHEPIHIO
U3 BUAUMOIO CBETa M KOPOTKOBOJIHOBOro MK-M3myveHust u u3nydaer TeIIOBYIO
SHEPIHIO B BHAE AMUHHOBOJHOBOoro UK-m3iyueHns BHu3, B KOMHATy. B macMypHbre
nepuobl uaK Houbio (B) TemwroakkyMyJIMpyIoOLas Macca MPOAO/KAeT U3JIydaTh
JAnnHHOBOsIHOBoe VIK-u3iyuenne B JKujioe IPOCTPAHCTBO 79
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Ecnu 6a30Bbiit accHBHBINA OGOTPER ¢ TOMOIIBIO COJTHEYHOM SHEPTHH
HCIOJIb3yeTCsA B XKHJIOM IOMEIIeHHH BMeCTe C TEIUIOAaKKyMYJHpPYIOle
Maccoii nosa depjaka, apdekr oT o60ux METOROB CyMMUpyeTcs. A elte
JIydille UCHOJb30BaTh AONOJIHUTEIbHbIE TEIJIOAKKYMY/IHPYIONHEe MAacChl B
HOJY ¥/ WK B CTeHaX JKWJIOTO moMemieHusi. BMecre ¢ TeM Merox maccus-
HOTo o6orpeBa Ha COJIHEYHOH HepruM, MOKa3aHHBIN Ha puc. 4.3, 6yxer
(pyHKLUHOHANIEH, JaXke eCJH B JKHJIOM MOMeNIeHHH Majo OKOH. [1aBHoe
yCIOBHE — JIOM JOJKE€H ObITh TIOCTPOEH TaK, YTOOBI BHEUIHME CTEeHbI
CMOIJIN YAEP’KaTb MAacCCHBHOE YepAaYHOE MEPEKPHITHE.

BO3AYVIIHOE OTOMMEHHE C CONHEYHBIMM MACCHMBHbIMH HCTOHHKAMM TENNOTDI

Co3maBasi TeIIOAKKYMYJIMPYIOUIYIO MacCy B TOJy YepAaKa, MOJIOXKH-
Te 6eTOHHBIE GJIOKH TaK, YTOObI OTKPBITHIE IOJIbie KaHAAbl B HUX GbLIH
HallpaBJIeHbl TOPU30HTAJIBHO BJOJb [JIMHHON CTEeHbI AoMa. D10 Gyner
C1oCcO6CTBOBATH [BIDKEHHIO Yepe3 TeIUVIOAKKYMYIMPYIOHIYI0 MacCy CKBO3-
HbIX BO3AYMHHIX MOTOKOB (puc. 4.4). [lns TOrO 4T06bl BCOCATh BOBIYX
M3 JKMJBIX KOMHAT, TMPOIIYCTHTh €r0 Yepe3 3TH TOJbie KaHajibl B CHOBA
BEPHYTb B KOMHATBI, MOXKHO HCIOJIb30BaTh BEHTUIATOPHI.

BosgyuiHbie NOTOKN
Hapy»Xy n BHU3

Puec. 4.4. C noMomipio KaHaioB 151 ABHIKEHUSI BO3AYIIHLIX IIOTOKOB
B TEIUIOAKKYMy/iMpyomeii Macce obecrnednBaercss KOMOUHANHA BO3/1YILIHOTO
OTOILIEHHsI C TTACCUBHOI cucTeMoii o60orpeBa Ha COMHeYHOl sHepruu. Ha atom
YIPOLIEHHOM YepTexKe BEeHTHIATOPHI H BO3/JyXOBO/bI He mokasaHbl. IIyHKTHDHBIMHI
JIMFHUSIMH OYepYEH KOHTYP BHYTDEHHMX IOMEINEeHH# aoMa

B cucreme eosayumozo OMONNEHUA C COSTHEYHBIM NACCUBHBIM UCMOY-
HUKOM Menj0MmbL TAKOro THIIA HA OJHOI U3 KOPOTKHX CTE€H A0Ma Ae/IacTCA
BXOJHOE OTBEPCTUE Boszlyxoaaéopﬂuxa M yCTaHABINWBAKOTCA BEHTUJISITODDI,
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a Ha IIPOTHUBOIOJIOXKHOI CTEHe /eJIaeTCsl BBIIYCKHOE OTBEPCTHE AJIA BBIXO-
Jsttero Bo3gayxa. OK0JI0 BBITYCKHOTO OTBEPCTHS TaKXKe MOXKHO YCTaHOBHTD
BeHTWISITOpBI. Cerh BO3AyXOBOJOB ofeclieYnBaeT PaBHOMEPHOE IMPOXOXK-
JeHue BO3yXa Yepe3 BCe TOJible KaHambl B GeToHHBIX Gj0Kax. IIpm arom
TEILIOBasi SHEPTHUs Tepeaercs oT 6J0KOB K BO3AyXy. B nonosnHeHne Temio-
Ta NEepPeAaeTcsi B JKWIOE NMPOCTPAHCTBO Oiaroaaps JymHHOBOHOBoMy WK-
H3JIy4€HUIO, HAIIPABJIEHHOMY BHHU3 OT TeIIOaKKyMyJIMpYIOLieil MacChl.

NPEMMYLLECTBA OBOTPEBA C NOMOLbIO TENJIOAKKYMYIHPYIOLLEHR MACCD!

¢ TemroakkyMyaupyomas Macca YMEHbIIaeT Pa3HHUIy MEXIy AHEB-
HOI. M HOYHOH TeMIIepaTypoil B IOMENIeHUH U MeXAY TeMIepaTypoit
B COJIHEYHBIE U TaCMypHbIe IHH.

e Ec/iu HACTYNHT J/TUTEbHBIN AaCMYPHbIN IIEpHOJ, TO TEILI0Ta, HaKo-
IUTEHHAsI B TeYEHNE COMTHEYHBIX JHeH, 6y/eT A0JblIe OTJABaThCS B JI0-
Max ¢ 6oabliell TelI0aKKyMyJ/JIMPYIOIIe! Maccoi, 4eM C MEHbILEH.

e YcTaHOBKA TEIIOAKKYMYJIUPYIONIeH# MacChl B HOBOM JIOME IIPUBEAET
K TOMY, 4TO OH GyJeT JIy4Ile 3allUIIeH B CyPOBble 3UMbI H YCTOHYUB
K CHJIbHBIM BeTpPaM, HeCyHnIMM OGJIOMKHM Pa3JIMYHbIX IIPEIMeTOB.

e JloM, TIOCTPOEHHBIil C TIPUMeHEHHEM IPOYHOrO 6€TOHA, KAaMHS MM
Kupnu4ya, 6ojiee MOXKapOyCTOHYMUB, YeM OOBIYHbIH IIMTOBOI JOM.

¢ TennoakkyMyJupyioliasi Macca MOXeT o6ecreduBaTb JONMOJIHH-
TeJbHYIO 3BYKOM3OJISLMIO MeXIy KOMHAaTaM{ WJIH 3TaKaMy JA0Ma,
a TaKXe JOMOJHHUTEIbHYIO 3BYKOH3OJISIIIHIO OT YJAMYHOTO LIyMa.

HE[OCTATKH GBOrPEBA G MIOMOLL{bIO TEM/IGAKKYMVYJINPYIOLIEHR MACCb!

e CTOMMOCTb CTPOMTEIBCTBA HOBOTO ZoMa C 6OJBIIONH TENIOaKKyMy-
Jpylomeii Maccoit MoxkeT OBITh BBICOKOI. BeToH Hezemes, U MHO-
rJa cJydaroTcs nepe6ou ¢ ero IOCTaBKOM.

o PeKOHCTPYKIUSI CTapbhIX [JOMOB C JOGaB/IeHUEM TeILIOAKKYyMYJMpY-
Iolteif Macchl MOXKET OKa3aTbCs CJIOXKHOM 1 noporoit. Eciu ona caena-
Ha HEMPaBWIBHO, IOM MOXKeT IPEJCTaBISITh ONACHOCTD ST XKUTeJIeH.

e Hexoropsle JI0g# CYATAIOT TEIVIOAKKYMYJIMPYIOIIYI0 MacCy HelpH-
BJIEKaTeIbHOI HE3aBHCHMO OT TOTrO, KaK OHa /[eKOPHPOBaHa.

e /loM ¢ 6OJBIINM KOJMYECTBOM TEIIOAKKYMYJMPYIOIIUMX MacC BbI-
3BIBAET <«OUIYIIEHNE MACCHBHOCTH», KOTZAA BbI B HEM HaXOJUTECH.
OnHUM JII0ASIM 3TO OLIyLIeHWEe HPABUTCS, a APYTHM — HET.

3anava 4.2
IToueMy nepeBo Hea((PEKTUBHO B KAaUeCTBE TEIJIOAKKyMY/IHpPYIOMIeit
Maccor?

i3
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Pemenne 4.2

© YBesmyenve wiotHOCTH (B KWIOrpaMMax Ha KyGHUYeCKHH METp), Kak
TIPaBUJIO, CBSI3AHO C yBeJMYeHNeM KOJMYECTBA YacTHI] B aToMe (B 4aCTHOCTH,
IIPOTOHOB M HEHTPOHOB) Ha eMHMIly 06beMa. UeM Goibliie KOMIIOHEHTOB B
HEKOTOPOM O0beMe MPOCTPAHCTBA, TeM Gosiblile TEIUIOBOM SHEPIUM B HEM
3amacaercst M TeM J0JIbIle OHa OTAaercsl. Bor moyeMy, Hanmpumep, B cayHax
1 GaHAX UCTOMBb3YIOT KaMHU. /{epeBo HeOCTaTOYHO ILIOTHOE, MOSTOMY M He
6yaer paboraTb 3¢ eKTHBHO B Ka4eCTBe TEIUIOAKKYMY/IUPYIOLIEH MacChl.

Cucrembl HarpeBa BOfbl NPH NOMOLLH CONHEYHON IHEPrUU
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Ecsm BBI Korma-HuGyAb XKUJIN BO3JIE 03€pa, TO 3HAeTe, YTO TeMIepa-
Typa BOJbI B HEM [IeHb OTO [IHSI OCTA€TCsI MOYTH HOCTOSTHHOM, JakKe eCJIH
MOTOJHBIE YCJIOBUSI TIPH 3TOM BCe BPEMST MEHSIOTCS. JTO TOTOMY, 4TO
BOJa UMeeT IIpeKpacHble XapaKTePHCTHKHU TEIUIOAKKyMyJIMpYIouleil Mac-
Cbl, IPEBBIIAIONIHE JAXKE XAPAKTEPHCTHKU KaMHS, KMpIu4a U 6eToHa.
3aMeyasy JIX BBI, 4YTO HY’KHO MHOTO BpeMeHH, 4TOGBI Boja B OacceiiHe
HarpeJach OT COJIHIIA, HO CTOJIb XK€ JIOJITO OHa 6yJeT OCTHIBATh B HACMYp-
Hble JHU WY B XOJOAHYIO IOTOAY?

KAK 3710 PABOTAET

Bony moxHO Harperb, mpomyckasti ee 4depe3 TpPyObl, BMOHTHPOBAaH-
Hble B YepHble MeTaJUTMYeCKHe IaHeIN CO CTEKJIOM, KOTOpOe OCBEHIAeT-
Csl IIPAMBIM COJTHEYHBIM CBETOM. JTH 3alasiHHble IaHEeJIbHO-CTEK/ISTHHBbIE
COOPKM H3BECTHBI KaK NAOCKO-NAACMUNYAMbIE KOJAEKMOPbL WIH RAOCKO-
naneavrvie Koarexkmopvl. CaMbIM JIydIIIM MeCTOM JISI MOHTa)ka TaKHX
KOJLIEKTOPOB SIBJISIIOTCS IIJIOCKHE KPBILIH WK KPBIIIH C KPYTHIMH CKaTaMH,
06pallleHHbIMH HA 10T W XOPOIIO 3alIMIIEeHHBIMU OT BETpa, KOTOPBIH Mor
6b1 cOPOCUTD KOJLTEKTOPBI € Takoil kpbimu. KpoMe Toro, oHu MOryT ObITh
pa3MelleHbl Ha IUIOCKHX IOBEPXHOCTSIX, NMEPHEHAUKYISIPHBIX JUHHH, Ha-
IIPaBJIEHHOM B HE60 K HOMYJEHHOMY COJIHILY B CepeJHHe 3UMbI. ITO MOXET
6BbITH CZIeJIAHO BO BOPE WM B IOJIe, Ha IUIOCKOH KpbINle MM Ha KpBbIlIe
CO CpesHMM HakJIOHOM. Biarofaps coueranuio aghgpexma napruxa, Bcaes-
CTBUE KOTOPOTO AJHHHOBOJIHOBOe VMK-n3iydeHue akKKyMyJHpyeTCsi BHU3Y
IOJ] CTEKJIOM, ¥ TOro (pakTa, YTO YepHbIe MaHe/ M moromaoT (4 npeobpa-
3YIOT B TEILIOTY) BCIO JIyYHMCTYIO SHEPIHUIO, NMOMAJAIONYI0 Ha HUX, MaHeH
CHJIBHO HArpeBalOTCs, i UX TEMIIEPATYPA MOXKET IOAHUMATHCSA BBIIE TOUKH
KMIIEHNsSI BOJBI B COJTHEYHbIE JTHU JJakKe B CEPEAMHE 3UMBI.

Ecymn narperass Boga JO/DKHA MCIOJNB30BAThCS [UISI MBIThSI WIH IIPU-
HSITHSI BaHHBI, JIydllle MCIOJIb30BaTh CXEMY BTOPUYHOTO Harpesa, 4eM He-
IIOCPEACTBEHHOE TIPOIyCKaHKe BOJBI Yepe3 ILIOCKO-TUIACTHHYATbHIE KOJUIEK-



TMABA 4 MMaccuBHble cucTeMbl 060rpeBa Ha CONMHEYHOW IHeprumn

Topbl. CrielanbHbIe KUOKOCTNU-MENIOHOCUMERY 06eCTIEIHBAIOT HaKOILIe-
HHE TEIUIOBOM SHEPIHU B pe3epByape s Topsuei BoAbI, IOXOXeM Ha 6ak
O6BIYHOTO  BoZloHarpeBartesisi. JKHUAKOCTH-TEILIOHOCUTEIb HE 3aMep3aeT B
HaH