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%J Pa6ouun nuct K1 Pa6ouue nucThl
anpaBnmquKoe noAaKrn4YeHne naHesbHbIX paanaTopoB Logatrend CO BCTPOEHHbIM BEHTUJTbHbIM KOMMJ1EKTOM

O6LwWwme aaHHbIe:

1. Paamep paguatopos:
- anuvHa ot 400 mm go 3000 mwm;
- BbicoTa oT 300 go 900 mm;
- rnybuvHa oT 65 Mm o 155 mm.

2. MNoakntoyeHne pagnaTopos:
- VK-Profil - HmxHee G %, (DN 20 mm),;
- K-Profil - 6okoBoe G %, (DN 15 mm).,

3. HapyxHoe 3alumMTHOe NOKpbITUE paguaTopoB:
- TPYHTOBKA W MOPOLLKOBO-NAKOKPACOYHOE MOKPbITUE C rOpsIHEN CYLLKOW,
LBEeTOBOW rammbl no Tabnuue usetoB RAL, cTaHaapTHbIN LBeT 6enbii 9016.

OkcnnyaTtauMoHHble AaHHbIe:

1. Tennoasi MOLWHOCTb paaMaToOpPOB:
- oT 172 BatT go 12 175 BatT npu 90/70/20 °C;
- o1 136 BatTt go 9 630 BatT npu 75/65/20 °C;
- oT 213 BarT go 15083 BatT npu 95/85/20 °C.

2. Ycnosus 3KCcnnyatann pagnaTtopos:
- OT HOpMarlibHbIX 4O BaXHbIX NnomeLLEeHUN.

3. TennoHocutens:
- BoAa wunu rnukonesas cmecb (Npu 30% copepxaHns rnykons, 6e3 nepecyeTa xapakTepucTuk).

4. MNapameTpbl TENNOHOCUTENS:
- Temnepatypa ot +5 °C go +120 °C (kpaTkoBpemeHHo go +130 °C);
- AaBrneHue - pekomeHayemoe paboyee ot 1,0 go 10,0 6ap U MakcumanbHoe
KpaTkoBpemeHHoe paboyee - oo 11,0 6ap, ucneitatensHoe gasnexHve 13,0 6ap;
- pgonyctumoe copepxanve pH ot 9 go 10,5 ontumansHo 9,6;
- MaKcMMmarnbHO JOMyCTUMOe cofepxaHue kucnopoga (02) - < 0,05 mr/m;
- ponyctumoe cogepxxaHue wenoun (Ca+Mg) - < 0,02 mmons/n.;
- gonyctumoe cogepxanue cocdarta (P04) - < 10 mr/n.

OCHOBHbIEe XapaKTepHbIe OTNINYUA:
- OTCYTCTBME NMLEBON 1 ThIFTOBOW CTOPOHbI y TUMOB 21, 22, 33, 4TO ynpoLlaeT Nx MOHTax;
- OpUrMHanbHbIN AN3anH;
- OTCYTCTBUE rOpPU3OHTarbHbIX MOBEPXHOCTEN, Ha KOTOPbIX cObMpaeTcs Nbisb,
CHKatoLast ahpeKTUBHOCTL paanaTopa BO BpeMs aKcnyaTauuu.
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Pabouue nucthbl

Pa6ouunn nuct K1 %J

rVI)J,paBJ'II/I‘-IeCKOS NoAKn4YeHne naHernbHbIX pagnaTtopoB Logatrend CO BCTPOEHHbIM BEHTUITbHbIM KOMMJ1EKTOM

30 WaeanbHas noasoaka Tpy6:

HapyxHas
pesbba G 3/4

NNHNA

T ¢

Mopatowass ObpaTHasn
NnHKA

MopknioyeHne TpybonpoBoaos K paauatopam

Logatrend co BCTPOEHHbIM BEHTUIIEM OCYLLECT-
BnsieTcA cHu3y. lMoaxoauT kak K O4HOTPYOHbIM,
Tak U K OBYXTPYOHbIM cuctemam. BeHTunbHbIN
KOMIMMEKT C HapY>KHON PeryrnmpoBKon 3HaveHus K.

[nsi paunoHanbHOro UCMonb30BaHUsi OTOMU-
TenbHbIX NPMOOPOB B cUCTEMAaX LEHTparnb-
HOro OTOMMEHMST MOTYT MPUMEHATbLCA Na-
HenbHble paguatopbl Logatrend VK-Profil n
VK-Plan.

OHM MoryT 6biTb YCTAHOBMEHbI Kak B ABYX-
TPYOHbIX, Tak U B OQHOTPYOHbIX cucTemax ¢
NPVHYAUTENBHON LMPKYnsaunen n ¢ un3bbl-
TOYHbIM pabouum pasnexHnem 10 6ap. B
OAHOTPYOHON cucTeme HeobxoaMMo npume-

MpepBapuTenbHas HacTpoMKa NponyckK-
HOW XapakTepucTukm k,

MaHenbHble pagnatopsl Logatrend VK-Profil
n VK-Plan umeloT 3aBoackoe OcCHalleHue
BCTPOEHHbIM BEHTUNEM Ansi ABYXTpyOHOWM
cxeMmbl. BCTPOEHHbII BEHTUNb MMEET pesb-
60BO€e coeAnHEHWE C OTOMUTENbHLIM NpMGOo-
pom (Danfoss N, 13G0482 unu U, 13G0483).
BCTpOeHHbIN BEHTUMb  UMEET  HapyXHYH
NNaBHYl0 pPerynupoBky k, C KOHTpacTHOWM
LMGPOBONA LWKANoOn u canbHUK. mapasnu-
Yyeckasl HacTporka MOXeT ObITb BbINOMHEHA
6e3 npMMeHeHUst MHCTPYMeHTOB. BcTpoeH-
Hbll BEHTWUIMb MMEEeT 3aBOACKYI YCTaHOBKY
Ha nokasaHue ,N“. Heobxoaumoe 3HavyeHue
Ky MOXHO MPOCTO U TOYHO YCTaHOBUTb Ha
BeHTUNe 6e3 MCrNonb30BaHNs UHCTPYMEHTA.

Mo BblMMCNIEHHON B rMAPaBNNYECKOM pacye-
Te TpybonpoBoda NpOMyCcKHOW XapakTepwc-
Tuke k, onpegenseTcsa undpa HaCTPONKKN Ha
LKkane BeHTUNA. OTOT nokasaTenb onpeae-
nseTca no HoMmorpamme wnu Tabnuvue (cm.
ctp. 305 wnu ctp. 306). Hactporka moxet
6bITb  BbINONHEHa 6GeccTyneHyaTo mexay
uncpamn 1 u 7. lNpegBaputenbHasi Ha-
cTpolika k, MoXeT 6bITb U3MeHeHa BO Bpemsi
paboTbl OTONWUTEMBLHOW YCTaHOBKW. 3Haue-
Hus k, npuBeneHsbl Takke B hopme Habopa
AaHHbIX ONS BEHTMNen B nporpaMme pac-
yeTa no VDI 3805.

HeHne BCTPOEHHOro BeHTUns N n ogHoTpy6-
Houn GannacHoi npucoeguHUTENbHON apma-
Typbl. B aByxTpybHOI cucteme ¢ GonbLimvm
nepenagoMm TemnepaTtyp TennoHOCK-TeNs
HY>XHO NpOBepUTb HEOBXOAMMOCTb 3aMeHbI
BeHTUNst N B KpYMNHbIX OTONUTENbHBIX Npubo-
pax Ha BeHTUnb U. OTOnuTenbHblE YyCTa-
HOBKW [IOJKHbl  3KCMIyaTupoBaThbCs  CO-
rmacHo AeWCTBYHOLWMM MNpaBuiiaM OTHOCK-
TenbHO TemnepaTypbl, AABMNEHNS, XUMUYEC-

Homorpamma 3HaueHun k,, /

undpbl Ha WKane

B rmpgpaenuyeckom pacdete TpybonpoBoa-
HoM ceTu onpepgensetca k, u no Hemy -
npeaBapuTenbHas HacTpovika BEeHTUNs Ha
KaxgoM oTonuTenbHoM npubope. 3HaveHne
ky onpepenseTca no Homorpamme (cMm. CTp.
305 1 306), B 0OCHOBE KOTOPOW NEXUT MaTe-

MaTundeckas 3aBUCUMOCTb:
2 . 2

Vo | Vo
—2. /4 = -2
Vv, Pi ky

Ap, =

roe:
Dpy = 6ap
Dp, = noTepu AaBneHVst OTONUTENbHOTO Npu-

60opa co BCTPOEHHbIM TEPMOCTaTUYECKNM
BeHTUnem, 6ap

\'/1 = 3HaueHve k, (Hanpuwmep, 0,8), M3y

\72 = pacxof BoAbl, MPOX0AsLLen Yepes oTo-
nUTEnNbHbIN NPUBOP, paccunTbIBAETCS U3
TENOBOM MOLLHOCTM U pasHuLbl TemMnepa-
Typ B nogatoLlen n obpaTHON NNHUSX, M3/

[ns HeGonbLUMX YCTAHOBOK MOXHO BOCMOJ1b-
30BaThbCs YMPOLLUEHHBIM OPUEHTUPOBOYHBLIM
onpeaenexnem k, no tabnuuam Ha ctp. 305
n 306. B cootBeTcTBMM C TENSIOBOW MOLL-
HOCTbIO OTOMUTENBLHOrO Npubopa u nepena-
[OM TemnepaTyp MOXHO onpeaenutb 3Have-
HUA K, M UMdpbl HacTPOWKM Ha LiKane
(Ap = 0,1 6ap).

KMX [06aBOK (MPOTVMB OTMOXEHWA WU KOp-
po3un) n 1.4. Cnegyet NpMHUMaTb BO BHU-
MaHue MaTtepuanbl, UCMOSb3ylWmnecs BO
Bcel yctaHoBke (cm. MNpasuna VDI 2035
,3aLluTa OT KOpPpPO3un B yCTaHOBKax BOASHO-
ro otonneHus“, Pabounin nuct K8).

B cucteme gomkeH ObiTb CMOHTMPOBaH rpsi-
3eynoBuTeNb ANA OYUCTKU BOABl OT TBepAbIX
YacTuL, 3arpA3HSIOLLMX BELLLECTB.

[Onana3oH
perynmpoBku

1]
25456 7

]

]II.[H
1
UL_J

Mapkuposka ans
perynmpoBoY4HOro
KonbLa

BcTpoeHHbiin BeHTUNb ¢ HacTponkon Kk,
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%J Pa6ouunn nuct K1

Pabouue nuctsbl

rVI,EI,paBJ'IVI‘-IeCKOG NOAKITo4YeHe NaHesnbHbIX pagnaTopoB Logatrend CO BCTPOEHHbIM BEHTUITbHBbIM KOMMJ1EKTOM

TepMocTaTM4yeckue ronoBku

(maTumkmn)

McnonHeHve BCTPOEHHOro BEHTUNS MO3BO-
nseT Npov3BecTU HenocpeacTBEHHbIN MOH-
TaX TEPMOCTaTUYECKMX FONTIOBOK CreAyLLIMX
npouvssoauTene:

Buderus

Danfoss, cepusi RA 2000, RAW
Oventrop Uni LD

Heimeier VK

MNG Thera DA

[Ina ycTaHOBKM ApPYrMX M3Aenuin HyXHO uc-
nonb3oBaTb COOTBETCTBYIOLUME MEepexonHu-
KW, KOTOpble npuobpeTalTcs y Npou3Boau-
Tenen TepMoCTaTUYECKNX rONOBOK.

PaguaTopbl NOCTaBnsOTCA CO BCTPOEHHBLIM
BEHTWUMEM, Ha KOTOPOM CTOMT MracTMacco-
Basl KpblllKa, 3awuiarllas ero BO BpeMS
cTpouTenbHbIX paboT. Bo3amoxHa paboTta
BEHTMNs 6e3 gaTtuvka. B panbHeliwem Ha-
CTPOIKY TemnepaTypbl W perynvpoBaHue
Npou3BOANT COOTBETCTBYHOLLAA TepMoCcTaTh-
Yyeckasi rofnoeka.

MopgknioyeHue K Tpy6onpoBOAHOM ceTu
MogkniodyeHne wuMeeT HapyxXHyl pe3sbdy
G 3/4, uTo siBNsieTCst 6ONbLUNM NPENMYLLECT-
BOM MNPV MOHTaxe, Hanpumep, pe3bboBble
COEAMHEHNS C 3aXWMHbIM KOMNbLOM M apMa
Typa MOryT OblTb CMOHTMpPOBaHbI HemMo-
cpencTBeHHO 6e3 ynnoTHeHusi. PaccTosiHne
MeXay MNOAKMIYEHUsIMU Mojawowen u ob-
paTHoM nNuHUA coctaenseT 50 mm. bnaroga-
pPS pasnUyHbIM y3nam MOAKMOYEHNs C pe3b-
60BbIMU COEAVHEHUAMU C 3aKUMHBLIM KOMb-
LlOM, BO3MOXHO WCMOMb30BaHNe MeaHbIX
Tpy6, Tpy6 M3 manoyrnepogucTton cranu u
nnacTtmaccoBbix Tpy6. MNoaknoveHne npons-
BOAMTCS CHU3Y, NO3TOMY BM3yaribHO nony4ya-
eTcsi uaeanbHas noaBoaka Tpyo6.

Mpy MCNonb30BaHUN TOHKOCTEHHBIX MSATKUX
TpyG HeobxoaMma ycTaHOBKa 3alUyUTHbIX
mnb3. Cnepyetr ob6s3atenbHo cobniopatb
yKasaHUsi 0 MOHTaxy (hMPMbI-U3roTOBUTENS
Tpyb.

OpHoTpy6Has cuctema

MarenbHble paguaTopsl Logatrend co BcTpo-
€HHbIM BEHTUIIbHBIM KOMMNEKTOM SIBASIOTCS
YHVUBEpCanbHbIMU ANsi NPUMEHEHUS| B OfJHO-
Tpy6GHOM pcucteme. [ns 3TOr0 MOHTUPYeETCst
oAHOTpy6GHas apmaTypa CO BCTPOEHHbIM pe-
rynupyembim Ganinacom. Ha ogHOTpy6HbIX
yCTaHOBKax MPUMEHSIIOTCSI TONbKO BCTPOEH-
Hble BeHTUNM N, KoTopble paboTaloT B No3u-
umm "N". B opgHoTpybHoN GannacHow ap-
MaType perynupoBkoi 6ainacHoro LnuH-
Aens HacTpauBaeTCcsi MpOnopLUMoHanbHoe
pacnpegeneHvie UMpKynupytowein Boabl W,
Takum obpa3om, HacTpamBaeTcs Tpebyembiit
ansa paguartopa pacxod. OgHoTpybHas konb-
ueBasi 06Bsi3ka [OMKHA NPUMEHSATLCS TOSb-
KO B Tex oTonuTenbHbIX npubopax, cymmap-
Has MOLLHOCTb KOTOPbIX He mnpeBbiwaeT 12
KBT.

OTonuTenbHbIN Npubop
e L

D D
m

_ =

OpHoTpy6Has b6arinacHas apmaTtypa

Bainac

[ns HacTpoVikM noToka Yepe3 paguatop oT
obLiero BecoBoro pacxoga BoAbl (nporop-
LMoHanbHoe pacnpeaeneHue) creayeT nosnb-
30BaTbCA HOMOrpaMMOW ANs OfHOTPYGHOM
CUCTEMBbI.

Ons [OCTWXEHWST HYXXHOTO pacnpegeneHus
BOAbl pacxof Yepes paavaTtop OOMMKEH ObiTb
BblYMCIIEH MaTemMaTU4ecku U cornacoBaH C
peanbHON MOLLHOCTBIO OTOMUTENBHOro Npu-
6opa.

[Ons HacTpoOMKM MNpPaBUIbHON LIMPKYNsSuum
BOAbl B paguaTtope HyXHO OTKpbIBaTb MM
3akpbiBaTb 6avinac perynMpoBOYHbIM LLIMWH-
Aenem. PacnpepgeneHvie BoAbl 3aBUCUT OT:

* CONPOTUBIEHUsI OTONUTENbHOro Npudopa ¢
BEHTUMNbHBLIM KOMMNEKTOM U OAHOTPYOHOM
BannacHon apmaTtypowu,

* OT Aa@BMNEeHUs Hacoca U AaBMNeHUst B CUC-
Teme

Pacxon Bofbl, KOTOPbIA AOMKEH NPOXOAUTb

Yepe3 oTonuTenbHbIN Npubop, HacTpauBa-

eTca no guarpamme, ANa Yero yBenunyum-

BaeTCA WNMN YMEHbLUAETCH CONpOTUBMEHME

6annaca npu noeopoTe ero wnuHaens. Ans

Xopoluei paboTbl OAHOTPYOHOW cUCTEMBI

Heobxoaumo ocobeHHoe BHUMaHue yaensaTb

BCEM 3Tanam OT NPOeKTMPOBaHWA A0 Hanaa-

Ku.

B 3aBucumocTu oT koHdurypauum Tpybonpo-

BOAa B Hero MoryT ObiTb YCTaHOBMEHbI Kak

npoxopgHele (Dgf), Tak u yrnosbie (Eckf) 3a-

NOpHble Y3Mbl NOAKMIOYEHUS OAHOTPYBHOrO

6annaca.

OpHoTpyOHas GannacHas 3anopHasi apma-

Typa MMeeT Npu 3TOM [ABa NpenMyLLecTsa:

Bo3moxHOCTb NnpUMEeHeHna B Ka4ecTBe ne-
PEeMbIYKN, eCNY OTOMUTENbHBIN npl/|60p pon-
XeH ObITb YCTaHOBJ1EH NO3Xe

B03MOXHOCTb NepekpbITUS nojayn BoAbl B
oTonUTENbHLIE NpUGopbl 13 TpyGonpoBoA-
HOW CeTW, ecrnn OHW JOMKHbI BbITb BpeMeH-
HO OTKJTOYEHbI M/UNW JEMOHTUPOBaHbI

HanbHerwas uHdOpMauns no opHoTpyo-
HoW cucteme npusegeHa Ha ctp. 308, Pabo-
yni nnet K3.

MoTepu Tenna npu 3aKpbITOM BEHTUNE

B ogHOTpyGHOW ycTaHOBKE BO3HMKAKOT Te-
nrnoBble MOCTbI, KOTOpble 06pa3yoTcst ns-3a
BOAbI, Mpoxoasilien Yepes 6annac. Mostomy
B OQHOTPYGHOW cuCTEME MpuU 3aKpbITOM Tep-
MOCTaTUYECKOM BEHTUIIE OTOMUTENBHOIO Npu-
60pa BO3MOXHO HE3HAYUTENbHOE NOATaNMM-
BaHMWe M3-3a HanuMuusi TENSIOBOrO MoToka B
6avinace.
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Pabouue nucthbl Pa6ouun nuct K1 %J
mapaenuyeckoe noakniodeHne naHenbHbIX paguaTopos Logatrend co BCTPOEHHBIM BEHTUIbHLIM KOMMIEKTOM

Ap Ap Ap
(mm.Boa.cT.) (6ap) (xMa)
1 2 3 456 7N
29 02 Ty 20
] NAVINAae..
YT
14 01 A / / 10
08 -1 0,08 A A 8
06 - 0,08 / /! // A /// // 6
05 005 S 5
04 4 0,04 /T T4/ A N Ry’
0,3 1 0,03 / ALY T 3
| / /’ / /
02 4 0,02 / FAmYy.aViw, 2
AV
i /
YAV
0,1 1 0,01 / 414 4 1
5 7 10 20 30 4050 70 100 200 300 400500 7001000 Q (n/4)
T T T T T T T T T T T 7T T T T T T T T T 7T
At=10K 0,07 0,1 02 030405 0,7 1 2 3 45 7 10 «Br
TT T T T T 1T T T 71T T T T T I T T T I
At=15K 0,1 02 03 0405 07 1 2 3 45 7 10 kBT
I I T T T 1T T 17T T T T T T T T 17T T T
At=20K 02 03 0405 07 1 2 3 4 5 7 10 20 kBT
Homozpamma 3HaqeHull k,, dna d8yxmpybHoUi cucmems!
Lndppa Ha wkane 1 2 3 4 5 6 7 N
3HaueHue k, 0,11 0,16 0,22 0,30 0,38 0,47 0,57 0,71
OtknoHeHne AP 0,5 0,6 0,9 1,0 1,0 1,0 1,0 1,0
Makcumare- At=10K 400 580 800 1100 1390 1720 2090 2600
Hasa Tennosas
MOLLHOCTb At=15K 600 880 1210 1650 2090 2580 3130 3910
paguatopa
8 BT npn At=20K 800 1170 1610 2200 2790 3450 4180 5210
Ap = 0,1 6ap
Lindpa Ha wkane 1 2 3 4 5 6 7 N
3HaueHue k, 0,09 0,14 0,21 0,28 0,36 0,44 0,54 0,67
OtknoHeHne AP 0,5 0,6 1,0 1,5 1,5 1,5 1,5 1,5
Makcumarns- At=10K 330 510 770 1020 1320 1610 1980 2460
Has TennoBas
MOLLHOCTb At=15K 490 770 1150 1540 1980 2420 2970 3690
pagunaropa
8 BT npu At=20K 660 1020 1540 2040 2640 3230 3960 4920
Ap =0,1 6ap
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Pa6ouunn nuct K1 Pabouune nucTbl

rVI,D,paBJ'IVI‘-IeCKOG NOAKITo4YeHe NaHesnbHbIX pagnaTopoB Logatrend CO BCTPOEHHbIM BEHTUITbHBbIM KOMMJ1EKTOM

Ap Ap Ap
(Mm.BOA.CT.)  (6ap) (xMa)
1 2 3 4 5 67 N
2 - 0,2 20
| / / / / / / /
AV
14 0 f—t/ L/ / 10
08 1 0,08 £ R 8
06 | 006 4 / [/ y / 6
05 1 005 7 / >
04 1 004 £ v 4 fi/ 4
4 /
03 4 003 / / 3
l [ / / / / /
02 4 002 / / ,/ 2
i / / /)
/ / // / /’
01 1 001 4 1
5 7 10 20 30 4050 70 100 200 300 400500 700 1000 Q (n/4)
T T 17T T T T T T T T 1T T T T T T T T 1T
At=10 K 0,07 0,1 02 03 0405 07 1 2 3 4 5 7 10 kBT
T T T T T T T T T T T T T T T T T T 1T T
At=15K 01 0.2 03 04 05 07 1 2 3 45 7 10 kBT
T T T T T 1T T T T T T T T 1T T T
At=35K 03 0405 07 1 2 3 45 7 10 20 kBT
T T T T T T T T T T T T T T 17T T T
At=40 K 03 0405 07 1 2 3 45 7 10 20 kBT
Homozpamma 3HaqeHull k,, Ons 08yxmpybHoli cucmemb|
Lindppa Ha wkane 1 2 3 4 5 6 7 N
3HaueHue k, 0,03 0,06 0,11 0,16 0,22 0,27 0,33 0,43
OTknoHeHue AP 0,5 0,7 1,0 1,0 1,0 1,0 1,0 1,0
Makcumane- At=10K 110 220 400 580 800 990 1210 1570
Haga Tennosas
MOLLHOCTb At=15K 160 330 600 880 1200 1480 1810 2360
pagvartopa
B BT npu At=20K 220 441 800 1170 1610 1980 2420 3150
Ap =0,16ap
Lindpa Ha wkane 1 2 3 4 5 6 7 N
3HaueHue k,, 0,03 0,06 0,11 0,16 0,21 0,25 0,30 0,38
OTknoHeHne AP 0,5 0,7 1,0 1,4 1,5 1,5 1,5 1,5
Maxkcumane- At=10K 110 220 400 580 770 910 1100 1390
Haga Tennosas
MOLLHOCTb At=15K 160 330 600 880 1150 1370 1650 2090
paguartopa
B BT npu At=20K 220 440 800 1170 1540 1830 2200 2790
Ap =0,1 6ap
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Pa6ouue nucThbl Pa6ouui nuct K2 %J
[narpamma onpepeneHus rmapaBnmM4yeckoro ConpoTUBIEHNS NaHernbHbIX paguaTopos Logatrend K-Profil n K-Plan
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Pa6ouun nuct K3

B

MeTon pacuyeta npu onpeneneHun pasme-
poB OTONWUTENbHbLIX MPUGOPOB MNoKasaH Ha
npvmMepe naHenbHoro pagunatopa Logatrend
CO BCTPOEHHbIM BEHTUINbHbLIM KOMMIIEKTOM
ans ofHoTpy6bHoI cuctemsbl. [anee npuse-
AeHbl nocneaoBaTelibHble 3Tanbl pacyeTa,
cBefleHHble Ans HarnmsigHOCTM B Tabnumuy.

Mpu pacyeTe NcxoaaT U3 pasHULbl TemMnepa-
Typ A9y 1 TemnepaTypbl B nofatollen nu-
HUK SVK OTOMUTENBHOO KOHTYpPA.

— A9 =15K
— 9y, =70°C

1 Ycnoeuem siBNsieTCsl 3HAHWE pacyeTHOMN
TENnoBo Harpyskn Qn, Ha oTonuTErb-
Hblii KOHTYp U Tenmnonotpe6HocTn Qy
BCEX MOMELLEHUI, FAe YCTaHOBMNEHbI pa-
aunatopsl. Ans atoro B DIN 4701 npuBe-
OeHbl pacyeTHble opMyIibl TeopeTnyec-
KOro onpegeneHusi pac4yeTHoOW Tensono-
TpebHOCTU NpY HOPMaribHbIX YCIIOBUSIX.

2 Pacyet oTtonuTenbHbIX NPUOOPOB Haun-
HaeTcsi C BbIYMCMEHUSt BECOBOrO MoToKa
BOAbl B OTONWUTENIbHOM KOHTYpe My B 3a-
BUCMMOCTM OT pacyeTHOW TensoBoi Ha-
rPY3KM Ha OTOMUTESIbHBIA KOHTYP QNK'
KoTopas cknafbiBaeTCs U3 3HaYEeHWI pac-
yeTHoW TennonoTpeGHocTM Qy  OT-
OenbHbIX MOMELLIEHWUNA.

3 Tennoasi MOLWHOCTb Qpk OTOMUTENb-
HbIX NPUBOPOB 3aBUCUT OT pac4eTHON
TennonotpebHocTn QN OTAENbHBLIX MO-
MELLEHUIA U OT KONWYecTBa YCTaHOBIIEH-
HbIX B NMOMELLEHUsIX paguaTopoB. B npu-
Mepe, B NMEepBOM W BO BTOPOM MOMeLLe-
HUSX npedycMOTpeHa YycTaHoBKa [AOBYX
paavatopoB. Heobxoanmo, 4Tobbl nx Te-
nnoBasi MOLHOCTb QHk nokpbiBana pac-
YeTHyI0 TennonoTpebHocTb QY .

4 QO6uwas Tennosasi MOWHOCTb Qi oTonu-
TenbHbIX MPUOOPOB, YCTAHOBMEHbIX MNe-
peA paccmaTpuBaeMbiM OTOMUTENbHBIM
npubopom i, HyxkHa AOnsi onpegeneHusi
Temnepatypbl B €ro nogarwlen nuHum

) .
VHk

myg

PacueT napameTpoB TennoHocutens
oTonuTeneHoro npubopa B
ogHOTpYyOHOM cucteme

Pa6ouue nuctbl

MeTopa pacyeTa paguaTtopoB Ansi O4HOTPYOHON CUCTEMbI

5 [pegBapuTenbHO npuMaeTcs BeCOBOW

pacxoA x, paBHbln 35 %.

[anee vaeT nepecyeT NPOLIEHTHOW A0MK
BECOBOrO pacxoaa, NMPOXOAsALero yepes
paguaTop, OT BCEro noTtoka My , LUMPKY-
NUPYIOLLErO B OTOMUTENBHOM KOHTYPE, Ha

abcontoTHoe 3HaveHne thK B Kr/M.

Tennosass MoOWHOCTL Q; OTONUTENbHLIX
npubopoB COOTBETCTBYET pasHule Te-
MMoBbIX MOLLHOCTEN MOTOKa TEMSoHO-
cutensa B Toukax 1 u 2 Ha yvacTke nepepg
paccmaTtpvBaemblM paguaTtopom i. M3 ba-
naHca MOLYHOCTM B 3TWMX TOYKax Mony-
YaeTca TemnepaTypa noarowen fUHUN
SVHK 3TOro oTonuTensLHOro Npubopa.

PaccuntaB Temnepatypy obpaTHoW nu-
HUM SR, BCE MapameTpbl paccmartpu-
saemord!'dronuTensHoro npubopa 6yayT
MONHOCTbLIO ONpeaeneHbI.

Temnepatypbl Bo3ayxa 9, B pasfnyHbIX
NMOMELLEHNAX MPUHMMAIOTCS  paBHbIMUY
pacyeTHbIM TemnepaTypam B MOMeLLe-
HUSAX, NPUMEHSEMbIM AN onpegeneHust
TennonotpebHoctn no DIN 4701. B DIN
4701, vactb 2 (Tab. 2) ANa MOMHOCTbIO
oTannMBaeMoro 34aHusi NpYBOASATCS crie-
AyoLuime 3HavyeHus:

- Xunas komHaTa 20 °C

- cnanbHsA 20 °C

- kyxHsa 20 °C

- BaHHas komHaTa 24 °C

- Tyanet 20 °C

- noacobHble nomelleHuns 15 °C

- necTHn4Hasn knetka 10 °C

10 lMNpesbileHe TemnepaTypbl TENOHOCU-

1

N

Tenss A8 cooTBeTCcTBYeT (hakTM4eckomy
3HaYeHWo ONsi pacyeTHOro criyyas, T. €.
0N pacyeTHOMW CUCTEMHOM Temnepa-
TYpbl OTONMUTENBHOTO KOHTYpPA.

B dopmyne gnsa onpegeneHuns Kkoad-
duumeHTa nepecyeta F SKCMOHEHT OTO-
nuTeneHoro npubopa n = 1,3. Ansa apyrux
TUNOB OTOMUTEMbHBLIX MPMBOPOB 3KCMO-
HeHTbl n Hapgo 6paTb M3 KaTamnora oTo-
nUTENbHBIX NPUBOPOB, a KOIPPULMEHTHI
nepecyeTa HY)XHO paccyuTbIBaTb.

12 3Has TEMnoBY MOLWHOCTb Qnk OTOMM-

TenbHoro npuGopa nNpu pacyeTHbIX yCro-
BUAX, MOXHO onpefennTtb pacyeTHYHo Te-
nroByKd MOLWHOCTE MNpU  HOpMarsbHbIX
ycrnoBusix (cuctemHasi Temnepartypa 75/
65/20 °C). No pacuyeTHOW TENMOBON MOLL-
HOCTM MpW HOpMasibHbIX YCNOBUSIX BbIOU-
paeTcs pagnaTop B KaTtanore oTonu-Tenb-
HbIX MPUGOPOB. MpK HEU3MEHHbIX reo-
METPUYECKMX pa3Mepax CyLLeCTBYET BO3-
MOXHOCTb, MEHAA BECOBOW NOTOK Te-Nno-
HOCWTENSs!, BNUSATL Ha pasHuUy Tem-nepa-
Typ oTonuTenbHOro npubopa M Ha ero
TennonepeaarLyto  cnocobHocTb. Pac-
YeT HYXXHO MOBTOPWUTb, HayMHas c n. 6,
roe woet nepecyeT BECOBOrO MoToka B
3aBUCUMOCTU OT ero npOLl,eHTHOI7I aonn
(Xmaxc =50 0/0)'

13 MNoTepu gasneHus B BeHTune Dp, Ha oTo-

nUTEeNbLHOM Npubope ANns OKOHYa-Terb-
HOro BECOBOro MOTOKa mHK oTonu-
TenbHoro npubopa GepeTcA No Homo-
rpaMme 3HadeHun k, Ans ogHOTpyGHOM

14

cucTeMbl. [1na 3TOro HyXHO nepecyntaTtb
BECOBOM MOTOK M B 06beMHbIN VHK .
B cnepytowen gopmMyne ¢ goctaTtouHou
TOYHOCTBI MOXHO MPUHATE MIIOTHOCTb
TennoHocuTensa P =1 kr/n, T.e. o6bem-
HblA 1 BECOBOW MOTOKW paBHbl MexXay
coboW 1 oTNNYaTCA TOMLKO B €AMHMLIAX
U3MepeHus.

My

VHKZT

v OGBbEMHBbIV MOTOK B OTONUTESb-
HK  Hom npubope, n/y
p MnoTHoCTb TennoHocuTens, Kr/n

[MoTepn paBneHVs B BEHTUNAX OTOMM-
TenbHbIX NPUGOPOB CYMMUPYIOTCS C NO-
Tepsmu AaBneHvs B Tpy6onpoBogHOW ce-
T, (Hanpumep, B O0TBOAAX M KOMeHax) u
yunTbIBalOTCH B OOLWMX MNOTepsx [Aas-
NeHUsi BO BCEM OTOMUTENIbHOM KOHTYype.
'mapaBnuyeckne ConpoTMBREHNSA B OTO-
NUTENbHOM KOHTYpe hopMupytoT, B 3aBu-
CMMOCTM OT BECOBOrO MOTOKa, MoTepwu
AaBMeHNs B OTOMUTENBHOM KOHTYpe, KO-
TOpble KOMMEHCUPYIOTCH MpaBUIIbHO MNo-
[obpaHHbIM HacocoM c Tpebyembim Be-
COBbIM PacxofoM.
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Pabouue nucthbl Pa6ouun nuct K3

MeTog pacuyeTta paguaTopoB Ans O4HOTPYOHON cucTembl

Pacxopn Boabl yepes pagunatop B % @?
30

100 / /
90 // /
80 //l/

\\

) /
) //
) /)

20

MoTepu oaBneHust Ap, mbap

10
100 300 400 500 600 800 1000

O6beMmHbIN pacxog V, v

Homorpamma 3HayeHuit k, ans ogHoTpy6HON cuctembl

Vanbl Mo KJ'IiOHeHVIﬂ1) KonnyectBo noBopoToB Harnaca npu pacxoae Yepes oTonuTenbHbI npubop B %

A 30 35 40 45 50
Apt. N: 80262 160 DgF 2112 2 13/4 1172 1
Apt. N: 80262 162  ECkF 13/4 11/2 11/4 1 3/4

1) MonHocTbio 3aBepHyTb BMNpaBo, 3aTeM OTBOpayMBaTh BNeBO B COOTBETCTBUN C Tabnuuen.
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Pa6ouue nucThbl
MeTopa pacyeTa paguaTtopoB Ansi O4HOTPYOHON CUCTEMbI

Pa6ouun nuct K3

MpoekTHble AaHHbIE 3afgaHHble 3Ha4eHns
[Hara: Homep oTonutenbHoro
KOHTYpa:
MpoekT: lNepenag Temnepatyp:
Paspab6oTan: Temnepatypa BoAbl B 9 _ 0
nogatoLen NMHUK: v -
Ean- INomeLllieHne
HMua
MapameTpbl dopmyna
p p name- pMy.
peHus
PacuetHas Tennosas .
1 | Harpy3ka oTonuTenb- QNK Bt DIN 4701
HOro KOHTypa
PacueTHas Tennonot- (.
Qy BT DIN 4701
pebHocTb
BecoBow pacxo . Q
2 Bl p A my Kr/y ,;-,K — L
Ay - ¢p
OTonuTtenbHble Npnbopbl
1 2 3 4 5 6
3| Tennosas MowHocTe Qi Bt /
4 | Tennosas MowHocTb  Q, BT /
5 | Jons noToka Boabl X % /
BecoBoii pacxo, . . my - X
6 P A My Kr/y4 m,, =—K =
BO/bI HK ™ 100%
TemnepaTypa noaato- Q,
7 neparyp A, ﬁVHK oc By =y -
e nMHum HK K mg-cp
Temnepatypa Q
8 paryp ﬁRHK oc Vg =0, ——1— HK
obpaTHON NMHUK HK HK My * Cp
OcHoBHas
9 ﬁL oc /
TemnepaTtypaBo3ayxa
MpeBbleHne Temne- N
10 | paTypbl TENNOHOCHK A9 °C A9 = —HK HK _ &,
Tens 2
KoacbprumeHT nepe- "
1 hepuyy pe- o / F = (50
cyeta A9
PacyeTHas Tennosas ; . .
12 Q BT = .
MOLLIHOCTb " Qn =Qu " F
[MoTepn faBneHns Ha
13 PuA 4Py, | wmBap /
BEHTUNE
Ob6Lme notepu Aae-
14| 2O paA APyges | mBap /
nexus ¢
YpernbHas TennoemkocTb : PacyeTHas Tennosas MoLL-
c °
g BOAbI C, = 1,163 BTu/krK Qr  ocrs, BT U Temnepatypa sosayxa, °C
: PacyeTHas Tennonotpe6- 9 TemnepaTypa obpaTHOW NHUK
F KoadbcpnumeHT nepeceTa Qy HOCTb, BT Rik  otonuTensHoro npubopa, °C
. Q PacyeTHas TennoBas Harpyska Temnepatypa nogatoen
m  Pacxopn Boapl, krfd Nk oTonuTenbHoro koHTypa, BT N nim, °C
. Pacxopn Boabl, Temnepatypa nogatoLuen
My Ea%g,q BK?ﬂ‘b' HEPEs OTOMUTENbHBIN X npoxoAsiLien Yepes oToNUTENb- 0VHK NMHUM OTONUTENBHOrO NPUGopPa,
pubop, HbIil NpuGop, % °C
E Pacxop Boapbl B OTONMUTENBHOM KOH- & Temnepatypa nogatoLLen NMHAN
my Type, Kl A9 TpeBblweHue Temnepatypsbl, K VK OTONUTENLHOrO KOHTYpPa, °C
Mepenag TemnepaTtyp
n
OKCMNOHEHT oTonuTEeNbHOrO Npubopa APk B OTOMUTENBHOM KOHTYpE, K
@y | Ternosan MousocT, My, oTanoh Ovmama 1o
HK ges -
oTonuTenbHoro npubopa, BT 6opoB, MGap
O6wwas TennoBasi MOLLHOCTb OTOMM-
fo) TenbHbIX NPMBOPOB, YCTaHOBMEH- Aapy, MoTepw AaBneHVsa Ha BeHTUNe
i HbIX Nepea paccMaTpuyBaembim HK  oTonuTenbHoro npubopa, m6ap

pagma-Topom i, BT
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Pabouue nucthbl

I'Iepecqu Ha apyrue napameTpbl TEMNJIOHOCUTENA

[ns yyeTa pasnuyHbIX BO3AENCTBUWA, KOTO-
pble MOTyT BO3HUKHYTb B pe3ynbTaTe KaKux-
nnbo OTKMOHEHUIN, K pacyeTHOW Tensomno-
TpebHocTn, onpegensemon no DIN 4701,
YacTb 1 1 YacTb 2, BBOAUTCS KO3pPULMNEHT
3anaca 15 %.

PacueTHasi MOLLHOCTb BbluUCHSiETCS MO hop-
myne:

Q=01+x -Q,

roe:
pacyeTHas Tennosasi MOLLHOCTb

Q oTonuTensHoro npuéopa B nome-
LeHnn

pacyeTHas TennonoTpebHocTb no-
mewteHums no DIN 4701, yactn 1 m
2, C y4eTOM BO3MOXHOIO MOBbILLIE-
HWS MOLLHOCTM NSt CUCTEMbI OTO-
nneHus, paboTarLlen B pexume ¢
NOHWXEHHOW TemnepaTtypom

Qg

koacpbdumumeHT 3anaca

X (x=0,15no DIN 4701, yactb 3)

OT aTtoro koadpduumeHTa MOXHO OTKa-
3aTbCA UMW €ro MOXHO YMEHbLUWUTb, ecrnun
KOTen MMeeT 3anac MOLLHOCTW, A0CTaTou-
HbI ANA BPEMEHHOro MOoBbILLEHWS Temnepa-
Typbl TENSIOHOCUTENS BbIlle pacyeTHOM Ha
15 %. Ha ocHoBe 0byCrnoBneHHbIX CUCTEMO
(haKkTo-poB BO3OEUCTBUS B HU3KOTEMMepa-
TYPHBIX KOTNax uenecoobpasHa pacyeTHas
Temnepatypa nogatowei nuHum 70 °C. Ecnn
BblGpaHa oTonuTenbHasi ycTaHoBKa C Temne-
paTtypamu B cucteme 70/55 °C, n yctaHaBnu-

1 Bce gaHHble MO MOLLHOCTM Mogpasyme-
BalOT BepxHee MOAKMoYeHne nogatoLen
TIMHUW U HUXXHEe MOAKMIoYeHne obpaTHow
nvHWK. [pn HWKHEM NOAKMYeHUN Noaa-
owert 1 obpaTHON NUHWUIA HYXHO YYUTbI-
BaTb CHWXEHWE MOLLHOCTU MaKCUMyM Ha
15 %. Kpome TOro, HyXHO y4uTbiBaTb
YMeHbLUeHWe TennooTAaun npu ycraHoB-
Ke oTonuTenbHoro npubopa B HULle, Npu
HanuuuuM AeKopaTUBHBLIX NaHenen, me-
TannmM4yeckoro NakokpPaco4YHOro NoKpbITUS
nT.A

2 OJKCMNoHeHT n BepeTcst M3 Tabnuy, TexHu-
YEeCKMX XapaKTepUCTUK ANsi COOTBETCTBY-
toLero Tuna oTonuTensHoro npubopa. OH
onpeaenseTcs npu npoBeAeHUN He3asu-
CMMBbIX UCMbITAHUIA U perncTpauum oTonu-
TenbHbIX npubopos. OTcyTCTBYIOLWME B
Tabnuuax MPOMEXYTOYHble  3HaYeHus
KO3 PULMEHTOB MNepecyeTa MOryT ObITb
onpefeneHbl MeTOAOM  MHTepnonsumu
TOIbKO B ClyYae He3HauYUTemNbHbIX OTKIO-
HEHUN OT MNpuMBEAEHHbIX KO3 ULUM-
eHToB. Hanpumep, npu 55/45 °C n 24 °C
ona n = 1,30 koacdmumeHT nepecyeTa
F=237, aana n= 1,28 koadppuuneHT
nepecyeta F=2,34, tormagnan=1,29c
[OCTOTOYHOW TOYHOCTBIO MOXHO onpefe-
T koadpcpuumeHT F = 0,5 (2,37 + 2,34)
=2,36

BaeTCA HWU3KOTeMMepaTypHbIi KOTen, KOTo-
pbli MOXET [AaTb MakcUMarnbHyl Temnepa-
Typy nopgatowen nuHum 75 °C, To nocrtas-
neHHoe TpeboBaHWe MO MOBLILEHUD MOLL-
HOCT MOYTU BbIMOSHAETCS.

Mopspok pgencreun

PacuyeTHasi TennoBasi MOLLHOCTb OTONUTENb-
Hbix npubopoB no DIN EN 442 onpepens-
eTcs cnegyloLwyMmy napamMmeTpamu:

- Temnepatypou nogaooLen NMHNm
TennoHocuTens: Jy=75°C

- TemnepaTypoi obpaTHON NMHWUK
TennoHocuTens: Jr=65°C

- Temnepatypoi B nomewennmn:J; =20 °C

- CpeAHUM MNpeBbILLIEHNEM TeMnepaTypbil:

DJ,=49,83 K

[ins cooTBETCTBYOLWMX MOAEeNe OTonuTeNb-

HbIX MPUMOOPOB MOLLHOCTb Ha OAUH MOTOH-

HbIi METP UMK Ha OAHY CeKUWMio NpueedeHa B

Tabnuuax TEXHUYECKUX XapaKTepucTuK Ans

HopMarnbHbIX Temnepatyp 75/65/20 °C. Ons

ApYruX 3HayeHuWin TemnepaTyp TEnIoHOCK-

Tensa n Bo3dyxa B MOMELLEHWU Tennosble

MOLLIHOCTW HEOBX0AMMO NepecynTLIBaTh.

YyeT KoapnUMEHTOB nepecyeTa COCTOUT B
TOM, YTO paccyMTaHHasi UCXOAs U3 Tenmnomno-
TpebHocTH QN TennoBas MOLHOCTb OTOMW-
TenbHoro npubopa Q ymMHoXxaeTcst Ha Koado-
ULMEHT nepecyeTa, B3ATOro U3 NpuUBEAEH-
HbIX ganee Tabnuu. o yTOYHEHHOW Takum
o6pa3om TennoBoW MOLLHOCTM B Tabnuuax
TEXHUYECKUX XapakKTepucTuk nopbupaeTcs
oTonuTenbHbIV Npubop Ansa Temnepatyp 75/
65/20 °C, B TOM 4ucne v nNpu gpyron Temne-
patype B MOMeLLeHWUU, T.K. OHa Bbina yxe

3 VYkasaHHble ganee koaddULMEHTbI ne-
pecyeTa paccyuTaHbl MO NPUBEAEHHBLIM
34ecb opmyrnam.

4 Tlo aTum chopmynam MOXHO onpefenvTb
KoapdMLMEHTbI NepecyeTa AnA Temne-
paTypHbIX KOMOUHALMIA, KOTOPLIE HE YKa-
3aHbl B Tabnuuax.

Pa6ouun nuct K4

B

yuTeHa npu UCnonb3oBaHWUK kKoaduuneHTa
nepecyeTta.

Mpumep

TennoBasi MOLLHOCTb OHOTO OTOMWUTENBHO-
ro npuvbopa AoOfKHa COCTaBMNATb COOTBET-
CTBEHHO BbIYMCIIEHHON TennonotpebHocTn
oTannmeaemoro nometleHns Q = 1000 Br.
YcTaHOBKa paccuvMTaHa Ha MaKkcumarbHYo
TemnepaTtypy TEMnnoHOCMTENs B nopatoLuew
nmHum Jy =55°C, B obOpaTHOW NUHWUK
Jr=45°C n TemnepaTypy B MNOMeLLeHUN
J_ =20 °C. OkcnoHeHTe n=1,3 (ansa 3apa-
Hee M3BEeCTHOro Tuna oTonuTenbHOro npubo-
pa Logatrend VK-Profil, Beicota 600, Tvn 22)
COOTBETCTBYeT B MpWBEAEHHON farnee Ta-
6nuvue nonpaBoYyHbIN k03hdmuneHT F = 1,96.
CKOppeKTMpOBaHHOE 3HaYeHWe pacyeTHOM
TenmnoBo MowHocT Qpn ana seibopa oto-
nMTenbLHOro Npudopa paBHoO:

Qn=OxF
Q.

= 1000 x 1,96 = 1960 W

roe:

Qn pacyeTHasi TennoBasi MOLLHOCTb OTO-
nuTenebHoro npubopa ans 75/65/20 °C
[ins aToit TennoBoit MowHocT Qp, =1960 BT
no Tabnuue TEXHNYECKUX XapaKTEPUCTUK Npu
Temnepatypax 75/65/20 °C onpepensietcs
[ONVHa NPYBELEHHONO BbILLE OTOMUTENBHOMO
npubopa, koTopas pasHa 1200 mm.

Buderus
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Pa6bouunn nuct K4 Pa6ouue nucTbl

I'Iepecqu Ha apyrmue napameTpbl TEMNJIOHOCUTENA

Moka3aTenb 3KCMOHeHTbI N = 1,18

Jy 90 75 70 65 60 55 50

Jy 24 | 20 | 15 [ 24 | 20 | 15 | 24 | 20 | 15 [ 24 | 20 | 15 | 24 [ 20 | 15 | 24 | 20 | 15 [ 24 | 20 | 15
30 (2,251,761 1,41 (2,77 (2,12 1,66 | 3,00 | 2,27 | 1,77 | 3,28 | 2,46 | 1,89 | 3,62 | 2,68 | 2,03 | 4,05|2,94 | 2,21 [ 4,61 | 3,28 | 2,42
35 (1,7711,48 1,24 (2,15(1,77|1,45|2,32|1,89| 1,54 (2,52 |2,03|1,64|2,76 (2,21 (1,76 |3,06|2,42|1,91|3,45|2,68 |2,08
40 |11,5011,30(1,11(1,81]154]1,30|1,94(1,64(1,37(2,10|1,76|1,46|2,29(1,91(1,57|2,53|2,08(1,69(2,84|2,29|1,84
45 11,32|1,17(1,02(1,58|1,37|1,18 1,69 (1,46 (1,25(1,83|1,57|1,33|1,99(1,69(1,42]|2,19|1,84|1,53(2,44|2,02|1,66
Jr | 50 [1,19]1,07 (0,94 |1,42|1,25(1,09|1,51(1,33|1,15(1,63|1,42(1,22|1,77(1,53|1,30|1,94|1,66|1,40
55 11,091098|0,88(1,29(1,15|1,01|1,38|1,22|1,07(1,48(1,30|1,13|1,60| 1,40 (1,21
60 [1,01092|0,82(1,19(1,07]0,95|1,27|1,13| 1,00 (1,36 |1,21|1,06
65 (0,940,86(0,78|1,10(1,00|0,89 (1,18 | 1,06 | 0,94
70 10,88|0,81(0,74|1,03(0,94|0,85

MokasaTenb 3KCMNOHEeHTbI n = 1,20

Jy 90 75 70 65 60 55 50

Jy 24 | 20 | 15 [ 24 | 20 | 15 | 24 | 20 | 15 [ 24 | 20 | 15 | 24 [ 20 | 15 | 24 | 20 | 15 [ 24 | 20 | 15
30 [2,29)1,78|1,42(2,82(2,14|1,67|3,062,30| 1,78 |3,35(2,49|1,91|3,70 (2,72 (2,06 |4,15|3,00 2,24 (4,73 |3,35|2,45
35 (1,7911,49|1,24 (2,18 (1,781,46|2,35|1,91|1,55|2,56 |2,06|1,66|2,81(2,24(1,78|3,12|2,45|1,93(3,53|2,72|2,10
40 |1,5111,31(1,11(1,82|155]1,30|1,96(1,66(1,38(2,13|1,78|1,47|2,33(1,93(1,58|2,57|2,10(1,71(2,89|2,33|1,86
45 11,33|1,17(1,02(1,59|1,38|1,18 1,71 (1,47 (1,25(1,85|1,568|1,34|2,01(1,71(1,43|2,22|1,86|1,54(2,48]|2,05|1,67
Jr | 50 [1,20)1,07 (0,94 |1,42(1,25(1,09|1,53(1,34|1,15|1,64|1,43(1,23|1,79(1,54|1,31|1,96 1,67 | 1,41
56 11,091098|0,88(1,30(1,15|1,01|1,38|1,23|1,07(1,49(1,31|1,14|1,61|1,41 (1,21
60 [1,01]092|0,82(1,19(1,07]0,95|1,27 1,14 1,00 (1,37 |1,21| 1,06
65 10,9410,86|0,77 (1,11 (1,00|0,89|1,18 | 1,06 | 0,94
70 10,8810,81]0,73(1,03(0,94|0,84

lNMokasaTenb 3KCMNOHEHTbI n = 1,22

Jy 90 75 70 65 60 55 50

Jy 24 | 20 | 15 [ 24 | 20 | 15 | 24 | 20 | 15 [ 24 | 20 | 15 | 24 [ 20 | 15 | 24 | 20 | 15 [ 24 | 20 | 15
30 (2,3211,80|1,42(2,87(2,17|1,69|3,11|2,34|1,80(3,41(2,53|1,93|3,78 2,77 (2,08|4,25|3,05|2,27 (4,86 |3,42|2,49
35 (1,81]150|1,25(2,20(1,80|1,47|2,38|1,93|1,56|2,60|2,08|1,67|2,86|2,27(1,80|3,18|2,49|1,95(3,60|2,77|2,13
40 |1,5211,31(1,12(1,84|1,56]1,31|1,99(1,67(1,39(2,15]1,80|1,48|2,36(1,95(1,59|2,61]|2,13(1,72(2,94|2,36|1,88
45 |11,34|1,17 (1,02 (1,61|1,39|1,19|1,72 (1,48 (1,26 (1,87 |1,59|1,34|2,04(1,72(1,44|2,25)|1,881,55(2,51|2,07|1,69
Jr | 50 [1,20]1,07({0,94|1,43|1,26|1,09|1,54(1,34|1,16|1,66|1,44(1,23|1,80(1,55|1,32|1,98(1,69]1,42
556 11,091098|0,87(1,30(1,16|1,01]1,39(1,23|1,07(1,50(1,32|1,14| 1,63 1,42 (1,22
60 {1,01]091)|0,82(1,19(1,07]0,95|1,281,14|1,00(1,37|1,22|1,06
65 10,9410,86|0,77 1,11 (1,00|0,89|1,18 | 1,06 | 0,94
70 10,8810,81]0,73(1,03(0,94|0,84

MokasaTenb 3KCMNOHEHTbI n = 1,24

Jy 90 75 70 65 60 55 50

Jy 24 | 20 | 15 [ 24 | 20 | 15 | 24 [ 20 | 15 | 24 | 20 | 15 | 24 [ 20 | 15 | 24 | 20 | 15 [ 24 | 20 | 15
30 [2,35]1,81|1,43(2,92(2,20|1,70|3,17|2,37|1,82|3,48|2,57|1,95|3,87(2,81(2,11]4,35|3,112,30 (4,99 3,49 |2,53
35 (1,821151)|1,25(2,23(1,82|1,48|2,42|1,95|1,57(2,64|2,11]1,68|2,91(2,30(1,81|3,24|2,53|1,97(3,68|2,81|2,16
40 |1,63|1,32(1,12(1,86|1,57]1,31|2,01(1,68(1,40(2,18|1,81]|1,49|2,39(1,97(1,61]2,65]|2,16(1,74(2,99|2,39|1,90
45 11,3411,18(1,02(1,62|1,40|1,19|1,74 (1,49(1,26(1,88|1,61|1,35|2,06(1,74(1,45]|2,28|1,90(1,56(2,55|2,10|1,70
Jr | 50 [1,20]1,07 (0,94 | 1,44 1,26 |1,09|1,55(1,35|1,16(1,67|1,45(1,23|1,82(1,56|1,32|2,01(1,70|1,43
55 11,091098|0,871,31(1,16]1,01]|1,40(1,23|1,07(1,51(1,32]|1,14| 1,64 (1,43 (1,22
60 {1,01091)|0,82(1,20(1,07]0,95|1,281,14|1,00(1,38|1,22|1,06
65 10,941085|0,77 (1,11 (1,00 0,89 1,19 | 1,06 | 0,94
70 10,8810,80|0,73 1,04 (0,94 |0,84
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Pa6ouue nucTbl Pa6ouunn nuct K4

I'Iepecqu Ha apyrue napameTpbl TEMNJIOHOCUTENA

MokasaTenb 3KCMNOHEHTbI N = 1,26

Jy 90 75 70 65 60 55 50

Jo 24 | 20 | 15 | 24 [ 20 | 15 | 24 | 20 | 15 | 24 | 20 | 15 | 24 [ 20 | 156 | 24 | 20 | 15 [ 24 | 20 | 15
30 (2,38(1,83|1,44|2,972,23(1,72|3,23|2,40|1,83(3,55(2,61|1,97|3,95(2,86(2,13|4,46|3,17|2,33 (5,12 3,56 | 2,56
35 (1,84(1,52]1,26|2,26(1,83(1,49|2,45|1,97|1,58(2,68(2,13|1,70|2,96(2,33(1,83|3,30|2,56(1,99(3,75|2,86 (2,18
40 [1,541132|1,12(1,88(1,58|1,32|2,03|1,70(1,40|2,21|1,83|1,50(2,43(1,99|1,62|2,70 (2,18 (1,75|3,04|2,43|1,92
45 (1,35|1,18|1,02(1,63(1,40|1,19|1,76 1,50 (1,27 |1,90|1,62| 1,36 (2,08 (1,75|1,46|2,31 (1,92 (1,57 |2,59|2,12|1,72
Jr | 50 [1,21)1,07(0,94|1,45|1,27|1,09|1,56(1,36|1,16(1,69|1,46|1,24 (1,84 1,57 (1,33]|2,03(1,72|1,43
556 (1,10(0,98|0,87|1,31(1,16(1,01|1,41|1,24|1,07(1,52(1,33|1,14|1,65 (1,43 (1,22
60 (1,01(0,91]0,81]1,20(1,07(0,94|1,29|1,14| 1,00 [ 1,39 (1,22 | 1,06
65 |0,94(0,85|0,76(1,11|1,00|0,89 (1,19 | 1,06 | 0,94
70 10,88 (0,80]0,72|1,040,94 | 0,84

MokasaTenb 3KCNOHeHTbI n = 1,28

Jy 90 75 70 65 60 55 50

Jo 24 | 20 | 15 | 24 [ 20 | 15 | 24 | 20 | 15 | 24 | 20 | 15 | 24 [ 20 | 15 | 24 | 20 | 15 [ 24 | 20 | 15
30 (2,42(1,85|1,45|3,02(2,26(1,73|3,29|2,44|1,85|3,63(2,65|1,99|4,04(2,91(2,16|4,56|3,23|2,36 | 5,25 | 3,63 | 2,60
35 (1,86(1,53]1,26|2,29|1,85(1,49|2,49|1,99|1,60(2,72(2,16|1,71|3,01|2,36(1,85(3,37|2,60|2,01|3,83 (2,91 (2,21
40 [1,561,33|1,12(1,90(1,60|1,33|2,05|1,71(1,41|2,24|1,85|1,51(2,46(2,01|1,63|2,74(2,21(1,77|3,10|2,46|1,94
45 (1,361,181 1,02 (1,64 (1,41]1,20|1,77 1,51 (1,27|1,92|1,63|1,36 (2,11 (1,77 |1,46|2,34 1,94 (1,59|2,63|2,15|1,73
Jr | 50 [1,21]1,07(0,94|1,46|1,27|1,10|1,57 (1,36 1,16 (1,70 | 1,46 | 1,24 | 1,86 | 1,59 [ 1,33 | 2,05 [ 1,73 | 1,44
55 (1,10(0,98|0,87|1,32(1,16(1,01|1,41|1,24|1,07(1,53(1,33|1,15|1,67 (1,44 (1,23
60 (1,01(0,91]0,811,21(1,07(0,94|1,29|1,15| 1,00 [ 1,39 (1,23 | 1,06
65 (0,94(0,85|0,76|1,11(1,00(0,88|1,19| 1,06 | 0,94
70 (0,87(0,80]0,72| 1,04 0,94 (0,83

MokasaTenb 3KCNOHeHTbI n = 1,30

Jy 90 75 70 65 60 55 50

Jo 24 | 20 | 15 | 24 [ 20 | 15 | 24 | 20 | 15 | 24 | 20 | 15 | 24 [ 20 | 15 | 24 | 20 | 15 [ 24 | 20 | 15
30 (2,45(1,87|1,46|3,07 (2,28 (1,75|3,36|2,47|1,87|3,70(2,69|2,02)|4,13 (2,96 (2,19 |4,67 | 3,29 2,39 5,39 | 3,70 | 2,64
35 (1,88(1,54(1,26|2,32(1,87(1,50|2,52|2,02|1,61(2,76(2,19|1,73|3,06(2,39(1,87|3,43|2,64|2,03(3,92(2,96 |2,24
40 (1,57 11,33|1,13(1,92(1,61]1,33|2,08|1,73(1,42|2,27|1,87|1,52(2,50(2,03|1,64|2,78(2,24(1,78|3,15|2,50| 1,96
45 (1,361,191 1,02 (1,66 (1,42]1,20|1,79|1,52 (1,28 (1,94 |1,64|1,37|2,13 (1,78 (1,47 |2,37|1,96 (1,60 2,67 |2,17 1,75
Jr | 50 [1,21)1,07(0,93|1,47|1,28|1,10|1,58 (1,37 |1,17(1,71|1,47|1,25|1,87 1,60 [ 1,34|2,07(1,75|1,45
556 (1,10(0,98|0,87|1,32(1,17(1,01|1,42|1,25|1,08(1,54(1,34]|1,15]|1,68(1,45(1,23
60 (1,01(0,91]0,81]1,21(1,08(0,94|1,30|1,15| 1,00 (1,40|1,23|1,07
65 (0,93(0,85|0,76|1,12|1,00(0,88|1,19|1,07 | 0,94
70 (0,87(0,80]0,72| 1,04 0,94 (0,83

MokasaTenb 3KCNOHeHTbI n = 1,32

Jy 90 75 70 65 60 55 50

Jo 24 1 20 | 15 | 24 [ 20 | 15 | 24 | 20 | 15 | 24 | 20 | 15 | 24 [ 20 | 15 | 24 | 20 | 15 [ 24 | 20 | 15
30 (2,48(1,88|1,47|3,12(2,31(1,76|3,42|2,51|1,89 (3,78 (2,73 |2,04|4,22|3,01(2,21|4,78|3,35|2,42 (5,53 (3,78 | 2,68
35 (1,90(1,55(1,2712,35(1,89(1,51]2,56|2,04|1,62|2,81(221|1,74)|3,11(2,42(1,88|3,50|2,68|2,06 (4,00 |3,01(2,27
40 (1,581,341 1,13 (1,94 (1,62]1,34|2,10|1,74(1,43|2,29|1,88|1,53(2,53(2,06|1,65|2,83(2,27(1,80]3,21|2,53|1,98
45 (1,371,191 1,02 (1,67(1,43|1,20|1,80|1,53(1,28|1,96|1,65|1,37(2,16(1,80|1,48|2,40(1,98(1,61|2,71|2,20|1,76
Jr | 50 [1,22|1,07(0,93|1,48|1,28|1,10|1,59(1,37|1,17(1,73|1,48|1,25(1,89|1,61(1,35]|2,10(1,76|1,46
55 (1,10(0,98|0,86|1,33(1,17(1,01|1,43|1,25|1,08(1,55(1,35|1,15|1,69 (1,46 (1,24
60 (1,01(0,91]0,81]1,21(1,08(0,94|1,30|1,15| 1,00 | 1,41|1,24|1,07
65 (0,93(0,85|0,75|1,12(1,00(0,88|1,20|1,07 | 0,93
70 ({0,87(0,79]0,711,04 0,93 (0,83
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