C. K. Konwoxos, upof. CTH.

ATmapeTH A9 NOTOTDEBAEAS BOTM H X DAcTer.

HloansoBanne mojorpetofi Bojoil HAXOXUT B EHBHH Ooabmoe mpumenesue. Io-
JoTpeTas BOAA HYMHA HaM A OTOMIEHHI; en NoAs3yeMca MH B (GaHAX, BaHHAX,
B NpavyemHEX, B KyXBe M BooOme B JoMalbHeM oOuxoje. B Goasmux pasMepax
Takad BOJAa HYKHA B KEIe3HONOPOEHBIX N0 IJ1A NPOMBIBAHAA EOTIOB.

Eme Ooabmee npumereHne HaXoAuT Takad BOAA B TEKCTHAbHOH HpPOMEINIEH-
rocTd. Tag HanpuMmep, AJIA MOJyUYeHdd BOJOEHA U3 JIBHAHOH TPECTH, MOCAETHION
BHIMAYHBAIOT B TeueAue 3—4 CYTOK B MOYMIAX, TIpH Temmeparype 22°—32° C.

Hakosen, B mupOKHX pazMepax HNOIb3yWTCA MoxorpeToft Bogoll B Xumuyeckoi
TIPOMBIIIIEHHOCTH.

Tak, BHHIeIaUHBaBUE CHIPOTO COZOBOTO DNIaBa JIA IIOJYUYEHHS DPACTBOPA COAK
0oapIIOfl KOHIIEATpPANMU TPOUBBOAUTCA mogorperoir n0 40°C Boxofi, 4TO Aaer BO3-
MOZKHOCTh TOXYUHTh PacTBOp B 24°—25° B.

Buinerauusanue cBekIoBUuHO pe3gu B AUQPy30pax NMPON3BOLUTCA YCIEUIHO
ropauefi Bojoit npu Temnepatype ue Baime 85°C. Ilpu sToM npoucxoxaT ¢ HOJb-
moft mam MeHbmmedl CKOPOCTHI0 (B 3aBACHMOCTH OT TIPHPOAH CBEKAR, XapaKTepa
PE3KH 1 APYIHX YycaoBnii) HenpepeiBHAA HKCTPAKINA caxapa N3 KIETOR CBEKIO-
BUYHOH TEaHU.

IloxoOHKX OpUMEpPOB MOXKHO DPHBECTH OUEHL MBOr0. 9TO 00BACHAETCA TeM,
YT0 OTPOMHOE YMCAO IIPOIeccOB XMMHYECEHX U (JUBHUECEAX IpoTeKaeT Oolee
HHTEHCHBHO ¢ POCTOM TeMmepaTyph. B XuMHUecKHX mpoleccaX CIATAETCA Ba Mpa-
BHJO, YTO CKODOCTh PEAKIUH YBeIMUMBAETCA NPHMEPHO B 2 pasa IIPH NOBHILEHHH
TeMneparyps Ha 10°C. VHoraa sty ckopocth BrpamawT Qopmyioi: U=} T,
rae T a0comornag remmeparypa.

IlpuAnumnel, Ha KOTOPRIX CTPOATCA IIOJOTpeBaTe]bHEE aNNapaTh, U KOHCTPYE-
IAd 9THX anOoapaToB He CIOEHEL. BIoaHe ecTecTBeHHO OBIIO OB OEKHAATH, UTO M
pacieT TakMX aNNapaToB He JOIKEH OBITH 3aMBICIOBATHM. MexaHuYeckHe OCHOBaA-
HHA JAdA TAaKOro mojpcueTa OYAYT CBOAUTBCA ¢ ONHOH CTOPOHEI, K ONpeleleHHI)
TONMMHK CTEHOE aNmapaTa B 3aBUCHMOCTH OT JaBIeHUdA, a ¢ APYroil, HYEKHO
NPHAATH BO BHUMAHNE BO3MOKHOCITH LOXYyYeHUA ILIOTHOH u upounoii kaenkw. Ko-
TEJAbHO® iKeJez0 (Geperca B HTOM ciyuyae He MeHbLIe 8 MM.

Bonee Bamuo#i cTopomofl pacuera moaOrpeBaTeIbHBIX AUOAPATOB ABAAETCA OLpe-
JeJeHne HaJleKalledl MOBepXHOCTH Harpesa, MO0 NpaBUAbBEE mOJCUeT 3TO#H
TOBEPXHOCTH TapaHTHDYeT Hel1ecoo0pasHyld pab0Ty yCTAHOBEH.

Bce moporpeBaTeibHBIe amIapaTH A8 BOAH JEIATCA TpPEEJe BCETO Ha JBA
Kaacca: 1) mepuoinyecku JeficTByomue n 2) HenpepeHBHO JIeficTByoIIHe.

B anmapatax mnepmojmueckn eficTBYOINNX PYEOBOZAMYI POAb MPH HOACUETE
IIOBEPXHOCTH HArpeBa WrpaeT KOJIMTeCTBO HarpeBaeMoii muagoctu. Ilpodeccop
Jdenn HasHBaeT 9TH ANNapaThl «KOTEAbHEIMH IIPHGOpaMM».

B annaparax HempepwBHOro JeficTBMA Bceria NpPeiloNaraeTcd, UTo KoJude-
CTBO TIOABOJAMMOiM JJ1g HarpeBa iKMIEOCTU DPABHO KO.IMTECTBY OTBOZUMOR KHIEOCTH.
Vsmeperne sTHX KOIHYECTB OTHOCHTCA & EJUHUIE BPEMEHH.

Jaxee HarpeBaTeIbHBIE alllapaTh JAeIA1cA Ha aNNapaTh ¢ OAHHM H ¢ IBYM&A
TokaMy. [lociegHue B CBOI OuYepeib MOKHO MOJPA3IEJATH HA ANUApATH IPAMO-
TOUHHE H allapaThl ¢ OPOTHBOTOKOM N BHXpEBHIE,

IlycTs BarpeBaoIIuM BEMIECTBOM Y Hac OyAeT map.

HcxonusM ypaBHeRMEM [AA ONpefeleHdsA IOBEPXHOCTH Harpesa ABJATCH
ciaeaymoniee: W=Q (t'1—t'2).
rie W npexcraBiger K0IMYECTBO TEILIOTH, lepejaBaeMoe Boje, () — Bec BOAHI, 11—
—KOHeuHad, 1'>—HayaJbHad TeMIeparypa BOIHL.

M3BECTHSA CTH. T. 48 (11). BHIL 4.
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Ilo PuTyenx mOBEPXHOCTH HATPEBA BHIYMCIAAGTCA TAK:
Pl et

¥ k

31ech U — mpefcTaBIgeT CpegHIOl DAsHANY Temueparyp. Iaye6pami Hasw-
BaeT cpejHefi TemmepaTypoii TemiooOMeHa mpousBepeHume i, 9, , rae 9, — mpen-
CTaBIAGT MAKCHUMATbHYI0 DasHHUIY B TeMIIepaTypax Ha OLHOM KOHIE IOBEPXHOCTH
Harpesa (Y, — MUEUMAIbHAA DASHHOA B TEMIEPATypax Ha APYroM KOHNE NOBepX-
HOCTH Harpesa).

Yro racaerca MHOEMTera K, T0 ero moka HasoBeM Kod((HIUeHTOM mpomop-
IHOHAILHOCTH. 5

Kenu Ovr 3marp sHauenme U, m K, TO ompelereHme MOBEPXHOCTH HATPeBa
HE NpeJcTaBIAN0 O HHEAKAX 3aTPYAHEHHII.

HasoBen TemumepaTypy mapa OpH BXOZe B ammapaT d4epes ii, a Ty e TeMme-
paTypy Iapa NIpH BRIXOJe M3 ammapara uepes t.

Torza cpegHas pasHMIA TEMIIEPATyp MOKeT OHITh BEIUKCAEHA WO TaKo# mpn-

Oau3uTeasHOH PopMyne:
9 — (t1 - t2) (t'1t'2)
AT IR 2

Oxnako, 1merecooGpasHee BOENOAb30BATHCA B HTOM CIydae Goxee Toumo#t dop-
Myuo#, nasaemoif I'pacrogom:

gl ‘(iLTJ,{’)z
a
Lg, 9,

PasHuLig B pesyIbTaTaX BHYHCIEHUA ¥, [0 9TuM (OPMyIaM MOKET BEIpa-
8UTHCA 159/o.

Iosromy, korma fexo ufeT o GOIBUIEX YCTAHOBEAX, TO Ay4lle CPA3y me LPH-
MEHATH Jorapu@Muyeckyn ¢opmyaiy.

Crenyomasa Tabanna, cocTaBieHHad ['aycGpaHIOM, IaeT 3HAUNTENBHOE 001er-
YeHUe IPH BEYHCICHHH Uy IO JorapudMmuuectodl (opmyre: ‘

! Eeau : { ! | f
J; )u =0.0025 6.604] 0.61 002 0.08 | 0.04 | 0.05 | 0.06 | 0.07 | 0.08 | 0.09
| 10 \ ‘ } ‘ | l
| g::o.wt; n.xssf 0.215] 0.251 0.277 0.298] 0.317 0.335] 0.352 0.368| 0.378]
| k i
Beau | 1 | * L
; —=0.10 | 0.11 ! 0.12 | 0.13 | 0.14 ‘ 0.15 | 0.16 | 0.17 | 0.18 | 0.19 | —
o ; | i
{;:‘—:0.391 0.4053 0.418 0.430/0.440 | 0.451 0.461] 0.466] 0.478| 0.489 —

Eeau % | ! 7

¥ | i

>S§':O.20 0.2110.22 | 0.23 | 0.24 | 0.25 | 0.30 | 0.35 | 0.40 | 0.45 | —
TO "

%:O.E:OO 0.509] 0.518] 0.526] 0.535 0.544| 0.583| 0.624| 0.658| 0.693] —
Ecun { [ f

el =0.50 }0.55 | 0.60 | 0.65 | 0.70 | 0.75 | 0.80 | 0.85 | 0.90 | 0.95 | 1.00
TO e

)

~'9:1':O.724 0.756/ 0.786| 0.815 0.843| 0.872] 0.897| 0.921] 0.953| 0.982] 1.00
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Jaibue BAEHO OyIeT, Kak IMOib30BAThCA BTOH TaG.auIlel.

BrigcBuM Temeph sHaueHHe U CMEICK Kod(HIUEHTa IMPOIOPHHOHAIHHOCTH K.
Fro doxee mpaBUIBHO Ha3BATh KOS(PPHUIHEHTOM TeMIOHEePeaAUH.

Ecau o0paTaThcd K JNATEPATyPHREIM JAHHEIM [0 3TOMY BOHpPOCY, TO MKl CPa3y
HATOIEHEMCA Ha PAIL COBEPUIEHHO HECOIIACHHX BEJIHUHH.

o Hiitte k=300—600 1pu mepexaue TEMIOTH OT Tapa K HERHIAMeH
BOJIE.

114 TOKOTO &e TOUHO ycioBusa jpyrne aBTophl (Pexmareas, ®umep, Paryens)
rawT K = 800—1000.

Kaunrep 6eper K -=500, a y Ilexre upuserens janane mo Toma u Jlepany,
Koropue moaaraor K =—1720. :

TaguM 06pa"eo\1 Pa3HUI A4 KEpailHAX IIPEJe]0B BRIpAmKAeTCA II0YTH 9TO B 500°/,.

Kein OH 3a 9THMH UHCIAMU He CTOAIM HMMEHA KDPYNHHIX aBTOPHTETOB, TO
MOEHO OBLIO OB ¢ JETKHM CepJIeM HpPHIHCATH HecornacHe TpyOOCTH H3MEpeHHE.
1 Bce-Tagu OcTaxcA OB He pPEMEHHBIM BONPOC: KOMY BEPHTH?

JyamuM  BEIXOZOM H3 3aTPyAHEHHUA TYT, KOHEUHO, ABHICA ORI OMHT, CTO.Ib
H31100J6HHOE W CTOIb BOCXBAXAEMOE CPEACTBO MIA MOAYYCHHA TMPABHILHONO OTBETA
Ha 3a0poc KH3HU.

Ho MoxHO mofiTw ¥ ApPyruM IIyTeM.

Ilyecrr wepT. 1 npegcTaBideT YacTh KPHBOH MOBEPXHOCTH HArpeBa B paspese.
9ra NOBEPXHOCTh MIH CTEHKA HBTOTOBIEHA W3 COBEPIIEHHO OXHODPOJHOLO MaTe-
pHaia, OTpaHMUEHA NapajIelpbHWMH OOKaMH M OKOJIO Hee COBEPUIeHHO HeT NBU-
KEHHA BOBIYXA.

O6o3mauaM uepes I moBepxHoCTh, OTAAMYI Temrory co croponn G,

F, — nmoBepXHOCTb, NPHEAMANIAA TCIIOTY cTOpoHOH AB,

to i t— Temmepatypnl Bosayxa okoro CI u AB,

T, B T, — TeMnepaTyps Ha nosepxHocTax CJ m AB,

HakOHel, o, M «, KodPQPUIHEHTH OTAAUM U MOXYIEHHA TOIIOTH. OTd K0dPPu-
THeHTH 03RAUAIOT KOLHICCTEO TEILIOTEl, KOTOPHE OTAANTCA M BOCHPAHHMAKTCA
B UAC OTHUM KBQ/PATHHM METPOM [pPH DPa3HOCTH TeMIepaTyp HarpeTHX IOBepX-
HOCTell H BO3AyXa B OJMH TPanyC.

B ujeaanrsoM ciyuae Bee KOJAMYECTBO TeIIoTH W, oTjaBaeMoe moBepxmocTu K,
6yier BOCOPHHUMATHCA MOBEPXHOCTBIO F.

TaruM 06paszoM, MOKHO HATHCATH

W=F.¢ (zg—t,) 8 W=F,.a (t —1).

Otcrona Hafigem:
v W
TO"—to“{'F HT—=t—=— ..

Brizeaum B crenke cloft TOJIIILHHOﬁ dx B paccroasun X ot CJ 1o HOpMAiH
& mosepxHocTH CJ[ (a smauur m & AB). Caoft aToT OyAeT mpercTaBIATH HAGAIBHO
TOHEYI CTEHEY, pacloiomenHyil EommerTpuuno Gokam CJ m AB u orpanmgensyw
GoraMi ¢ TOBepXHOCTAMH f (pasHHIQ MeRIY STHMH MOBEPXHOCTAMH OYAOT BHIpa-
HaThCd BEIHYHHOH BTOPOTO MOPALEA).
- depes cioii ¢ moBepxHocThI f OymeT MpOXOXUTH B TeYGHHE OZHOrO 4aca Takoe
#&e KOIMIeCTBO TOILIOTH, KOTOPOe OTAAeTCA U BOCIIPAAAMAeTCA noBepXxHocTAMH I 1 F,.
HasoBeM uepes & TOXMMWHY CTeHEM B mtr, depes § X TeMmepaTypy B BHIpe-
BaHHOM c10e H 4epe3 A — K09P@HIUEAT TemIOmpOBOXHOCTH MATEPHAAA CTeHEH,
BHAYe TOBOPA, KOIMYECTBO TEHJNOTH, KOTOpPoe IIepejaerTcA B 4ac Yepes cioi Tox-
muEoffi B OZHH MeTp, MIOMAABKd B OMH KB. METp IPH PA3HOCTH TeMIIEpaTyp
B OJAHH Tpajyc.

Ilpr veramOBHBIIEMCA TeNJa0BOM TOEe Oyaer:

—_ d 9x L
A% —"'Xﬂ’ UIH ddx__——fj—-.



He TpyaHo BuEeTH, 4TO A X == 0, ilr ==7;; JIA X =0 BeJHUMHA i ==T,.

CaenoBaTe.ibHO,

HoperaBum B 9T0 ypaBHeHHe BHAYeHUe 7, U T,. Torma woayupm

AL AL A N
i T N T i
N 0
Orcioia Haxoxurca Beinuuaa W
W=— ol \
1 gk
(ko uhey | G i
F, a - Fea ' & f

2 72

Ecan crenka, uepes KOTOPYI IepeaeTca TemioTa, mIockas, 1o F, = F, —
B rakom ciyuae Bmpamenne Jia W moxyuaer Bujx

—t)F

W= — (

1 3
““i‘ +
rae K omnpejenserca U3 ypaBHEHNA:
’ 1 R LAt
L NS o RERR ORI S PR N AN E RN AR R R IRLA S o )
K a4, + G | I O,

Bor sra saBucumocTs MexIy K M IpyruM# BeAHUHHAMH, BXOJANNMH BO BTO-
Py 4YacTb ypaBHEHHdA, M JOJKHA CJIYRHATh OCHOBOH JIA mOJCUETa MOBEPXHOCTII
Harpesa NOJOrpeBaTeIbHRIX NPHOOPUB,

Ilo HoBeiimmM JaHHEIM 14 KOHIEHCUPYIONIErocA BOAAHOIO INApa o, == 10000.

Beawunna a, oznavaer kospuIueHT mepejaud TEILIOTH K HATpeBaeMoil BOJe.
Corracno JOy1l0 ero MOKHO ONPEAEANTh 3 YPABHEHUS

%, = 300-{-1800} V;

31ech Vi OBHAYAET CEOPOCTh HATpeBaeMOfi BOJLHI.

Ecan UPUBATH BO BHUMAHNE, 4T0 B ypaBHeHHH (a) QuUIypUPYRT HOMHMO o
U @ eme O—TOINNHA CTeHKH HATPEeBA8MOI0 Texa, YTO T§T HAJHIO A, 0BHANAI-
IHud NPOBOAUMOCTD MaTepuaia, W 4, BABHCHT OT CKOPOCTH HATPEBAGMOH BOMHI, TO
ACHHIM CTaHeT 0OJbITAafA IOJHOTA (pafvropon A1 onpelerenna Beauuunnl K.

Muorga B pyroBogcTBax BeTpeuanTCA opMyast Goree YIPOUIEHHOTO BHlId iRE: ]
onpejexeRa K.

- Tak, ToT ®We ,)Imomb Jaer ypaBHeHue
K=1700} Vi ().

Moaave, Ba ocHOBaHMM ONEITOB CBpa, HPUBOAUT TAEKYIO (POPMYY:

K = 3300 ]/ Ve (B).

A
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B oGoux arux ¢opmyrax V¢ ozuauyaer CEOPOCTb HarpeBaeMoii BOAH, HO, Kak
BHRHO, onuTH Copa xanT Besuuuny K mourm yto B ABa pasa GOABIIYI.

Pacxomnesne pesyisraToB o0BAcHAeTcA TeM, 4T0 JKOyIb omepspoBal Opu
CBOMX ONLITaX ¢ BePTHKAJIBHHIMHM TPYOEaMu Maioro gmamerpa, a (Csp skcnepHMeH-
THPOBAJI C TOPH3OHTAIbHLIMU TpyOKaMu, TNPH KOTOPHX HArpeBaeMHe YacTHILT
BOAK MOryT OEICTpEe YAAIATbCA CO CTEHOK IIOBEPXHOCTH HArpeBa M JaBaTh AOCTYII
14 HOBHIX vacTull Boibl. ‘ITo Kacaerca BepTMRAIBHHEIX TPYOOE, TO NPH HAIHIMH
X EaEJad YacTHIQ HHIKOCTH JI0J#HA TOXHHMATHCA M0 HArpeBaeMoil MOBepPXHOCTH
u Goiee sajepEHBATHCA HA Heii. '

JT0 0OBACHEHUEe HAXOANT cede onpasianue B onbTax Hukoxd, koTopnil ycra-
HOBHJ, YTO HArpeBaBHe MHJIECCTH IIPOUCXOAUT UPH TOPU30HTAIBHHIX TpyORax
TIpUMEPHO B IIOJTOpa pa3a WHTEHCHBHEe, 9eM IIDH BePTHKAJbHHIX.

JT0 3aMedaHHe OTHOCHTCA TOAbKO K KOTEIbHEIM TpHGOpaM M OTKPHITHIM COCY-
ZaM. Y annaparoB e ¢ ABYMA TOKaMH (TMapallelbHRIMH HJIH TPOTHBOTOKAMM )
HaOpaBleBHe JBUIKEHNd NPUHYEKJIEHHOE W B 3HAUUTEIbHOHl Mepe 00yCIOBIMBAETCH
BEHIOOPOM CEOPOCTEHi TOKOB.

Kpome ynpomewnsix Qopmyx I#oyis u Moxnpe uMmeeTcd eire 601166 CIOEHAL
dopmyra, nperromennad ['aycOpanioM.

K =750 1/'\"({]'/ 0,007 -+ V¢ - 0,66 (1)

‘B oaroit (opmyae V4 -— o3mayaer cropocThb uapa, a Vg — CKOPOCTh BOAHL
Yucaoofi MEOEUTEIb 0,66 OepeTca u3 u4HMCTO NpPag1HYECKAX cooOpameHuii, uro0bH!
YB@IUYHTh B KOHEYHOM MTOre II0OBEPXHOCTh HAarpeBa U TeM Y4ecTh HEeIPHHATHE
BO BRHMAaHNE NpH pacuere 00CTOATEIbCTBA, BEak Hampumep, obOpasoBaHWe HARHOM
Ha CTeHKAX, SHAUUTEIbHO yMeHblIalomell cTemeHb nepelaud TEIMJIOTH OT HArpeTofi
cTeHEN E Boje. Urto Eacaerca rosfduiuenta 750, TO OH UpeAcTaBIAET BHAUE-
Hue K, orHecenHoe K 0ZHOMY EB2/paTHOMY MeTpy IpH pasmuie Temmeparyp B 1°C.

Ilpupoga MarTepualza, U3 KOTOPOrO TOTOBUTCA IIOBEPXHOCTh HArpeBa, YYHTH-
BaeTca Tak: B (opmyre ['aycOpanna mnpepnoraraercd, 4TO MaTepHaIOM CAYHEHT
Mejb. Jad 1aTyHM HYKHO BBeCTH ellle MAQKHTeAb 0,95, mid mexesa 0,75, A1d
csuEOa 0,50.

Caexyomas Tabauna, BIATAS Y Boan)pde (Chem. Praktikum), zaer sHaueHHA
kospunuenta K 114 MeIHBIX TpVOOR 1o q)opmyne T'aycopana.

L g Vd B mtr.
o el Lade | o] 46 900" |-oa8
| ho:)q))ﬂunonrl(.

%s 0.001 | 150 % 210 | 300 | 375 | 450 525 |
I 0.008 I 187 | 262 | 375 | 448 | 362 | 655 |
0.020 | 225 i,315 450.| 563 | 675 | 788
0.035 | 262 i 367 | 524 | 655 | 786 | 917

0.056 || 300 [ 425 | 600 | 750 | 900 | 1050 |
0.085 | 337 | 475 | 674 | 842 | 1011 | 1179
0.117 | 375 | 528 | 750 | 937 | 1125 | 1312
0.160 | 412 | 580 | 824 | 1030 | 1236 | 1412

| 0.210| 450 | 634 | 960 | 1110 | 1350 | 1575

| 0.266 | 487 i 685 | 975 | 1230 | 1461 | 1704
0.500 | 600 846 | 1200 1500 | 1800 | 2100
1.000 | 750 | 1057 | 1550 | 1925 | 2350 | 2625
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Tor xe Boab(pyM JaeT 3aBHCHMOCTH MKy LJIUHOKN TPYOOE H JHAMETPOM UX
B CBETY B Tako# gopme:

»vl--:1,2 oy V' Vd

G f/ 0,071 V;

3aech | — pauna TpyOOK, d — BHYTpeRHUH IuaMeTp, ¢ — TEILIOTa IMAPo0OPasOBaAHMA
Aag 1 Rr. mapa, 7 -— Bec OJHOr0 EyOMueckoro MeTpa Iapa, i, — CpegHAA pas-
HHI3 TeMmneparyp, Va — CEOPOCTh Mapa BXOAHAA, Vi — CEOPOCTH HarpeBaeMoit
BOJHI.

PasGepem Teneps, Kak MOIL30BATHCA BCEMU BHIIIENPUBEIEHHBIMH CO00pAEEHHAMK
JA4 TOACUETA TIOBEPXHOCTH HArpeBa M JPYrHX BedWYuH U Kakoft moryuaerca mpu
5TOM pPEe3yIbTar.

OHpruep I. HarpeparTeapHbifi amnmapar pa0oTaeT Mo NPHHOUNY IpPOTHBO-
TOKOB M MMEeT IIOBePXHOCTh HarpeBa 58 KB. MeTpoB. llpm HenpepuiBHOf u IAaHO-
MepHOH pabore oH jocraBiger B uac 880.000 W. E. (remnoBux exumuuim). Ilap
uMeer ympyroers 0,1 armocdepr. Boga narpepaerca ¢ 55°C mpo 89°C. IloBepx-
BOCTBI) HArpeBa CIYHRAT TaTYHHEE TPyOEH.

Tax Rak aTOT IpuMep B3AT U3 NPAKTHEM, TO MOBEPHM IPHIOKHMOCTh Teope-
THYECEMX BHIBOJOB E MOACYETY.

OnpejeinM npemie Bcero dy, mo npubimmeHHOH ¢opmyre.

Temmeparypa mapa upu ympyrocrk O,1 aTMocepsl HiH Bce pPaBRO mpH 1,1
abcorwTHOH aTMocepe Oymer 374,8 — 273 —101,8 (cm. Hiitte. CnpaBounas
xEMra, T. I usx. 9-e 1916 r.). Bes Goapmofi MOrpemAOCTH MOKHO TOJOENTH, UTO
nap COXpaHAeT 9Ty TEMIepaTypy H 10 BHIXOAe U3 TPYyOOE. A B TAaEKOM CIy1uae:

gy (%4;2) it (“4;2) =101,8 — 72== 29.8.

31ech NPHHATO: ,
ti="1= 108894/ /==80° & ¥';==55Y

Haligem sty ke Bemmuuuy Y, mo xorapudmuveckod gopmyre:

3, —101,8 —89=12,8; 8, =—=101,8 — 55 = 46,8.
OTtHOEHuE:;

e
— 26;8 ——— O,-’.A74'

Be
KX

Teneps Oyrem moxpsoBathes Tabauuel TaycOpania, B KOTOpol HImeM YHCIO 3

a
6au3r0 TmoaXojAmiee £ 0,274. Bimmafimum MmessmmM gmexoM Oygzer 0,250, a cxe-
Aylomey Goapnmm Oyzer 0,300, PasHuma Memny sTaMu udciaMu Oyger 0,300 —
0,250 = 0,050, a pasEuma Mexxy 0,274 u 0,250, Oyzer 0,024.

i e
Beanuyuna - g, 2 COOTBETCTBYOMAA o= -=—=0,250, Oymer 0,544, a pid
a a
(’ 8m
~{;9 =0,300 BeAMTUHY —g—— = 0,583. TakuM 00pasoM, PasHOCTh MEKAY ATHMH
a a

U
Benuqnmunﬁ(r Oyzer 0,583 — 0,544 = 0,039. Temeps He TpyAHO HafiTH myTeM
a
HHTEPOOJHPOBAHAA MONPABKY:
x:0,039—=24:50; x=0,018

(s
m

9, Oyner:

CrenosaTeibno, HCTHHHOE 3HAUYCHHE -

‘0
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3y
‘q)_".‘“ = 0,544 40,018 = 0,562.
Va

Orcoaa 9, =—0,562 &, =—=0,562% 46,8 =— 26,3016 nan 26,3.

BafimeMca Temeph ofpefeienneM BeamunHbl K.

Tak Kak y Hac u3BecTHa BeauyunHa W =—=880.000 TemI0BHX eJUHHI, H3BECTHA
NA0majh HArpeBa U, KpOMe TOI0, MBI ONpejeldIn B Hadale 4n, TO y HaC Ba XAOO
BCe NaHHEHe NI14 OoupejeleHus (akTHYECKOTO KO3@HIuEHTa Temroneperats.

W
W — T ¢ G
W= F iy K K= g
HO}ICT&BJI.HH YUCIA0OBLIE BEIHUYMHBI, HOJIY‘IHM:
. 880.000 .
K=3g963 —°""
_880.000
(= 5208 >0

TlocMOTpPUN, 4TO JAlOT HAM (POPMY.IHL.

dopuyay (a) namumeM B TaKOM BHUJe:
1

1 1 o Oy
'&1" e a_, 1 ED o= o
3aecy o, = 0,0005 MTp. JTO TOJNMMUHA OTIOKEHHA OCATKOB.
a; = 10.000.

K=

Io tabiume BoispyMa mnyTem uHTepmoaupoBaHnsa Hafizem, uro Ve = - 0,052
Hpumenaa dopmyay Jmoyid, mOxyTHM:
2, = 300 -} 18001/0,052 = 300 - 400 == 710.
ToaiuHa CTeHKH TATYHHRX TpPyOok B3ATa 0,001 MeTpa.

Tenxonposoanocts xarynu (cM. Hiitte wacts I crp. 412) A=172—103, 1. e.
B cpegreM 90.

CaenoBaTeIbHO,
1
S T Ly 6‘;@6&1‘6‘;66‘65—576-
10000 710 90 2
1Io ¢opmyne (6)

3
K = 1700 ]/0,052 = 634,5.
o ¢opmyxe (c)

b
K = 3300 ]/0,052 =1231,7.

Hakonen, mo ¢opMyze I'aycOpaHga HYEHO MpEIBAPUTEAbHO BHATH CROPOCTH
napa Vgq. TeoperHueck:m 9Ty CKOpPOCTh MOKHO OIIPEJEIHTh IO YPaBHEHHI:

I q?

i 3600,

A = V4 1a
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rie D B EMXOTPaMMAX BeC MPOTEKAIOMEro mapa, Y — BEC B KIIOTPAMMAX OJHOTO
EyOHYeCEOr0 Merpa, d — JHAMETp TPYOHL.

Boabpym nmaeT Takymw CBOIHYH TalImIy Ais CEopoctd mapa Vg B TpyORax
PaBHOTO AHaMeTpa:

: |
| Jlnayerp TpyOxu 1aa napa : CxopocTs mapa B ' ’
B cBeTy MM. (d) I mtr/sec (Va ) !

25 . 8.5

30 . 9
TS G | 9.5 |
4 TR S B 10,5 |

| 45 | 1
i “»0 11.5 },
: " R AR 13
il AT 71 g
BT 15,

Anura TPyOH = 20 MeTpoB, a iaBieHHe mapa 1—6 aTMocgep.

Bropaa TaGiuma 1aer Bec mapa, MPOXOAAMIEro uepes Takme TPYGEH (B EHJIOID.)
MIpH DPA3HHX JaBIEHHAX,

b
ad Va | - ! T BT |
0 e e
25| 85Y 50| 43| 34 9| 18| —
30 9 75 88| B1| 89| o7 a
35| 95| 107 [ 90 ' 8| 55| 38| —
10105 155 130 | 106 81 55| —
451 11 205 | 178 140 | 107 | 73 38
50 | 11,5 1 265 | 293 ‘ 181 138, 95 | 49
60| 13 | 431 363 201 924 153 80
80 | 14,5 ij 855 | 720 68 M6 | 305 | 159
100 | 15,5 ! 1429 | 1204 977 746 : 509 | 275

Tak rag guamerp TpyGoE Geperca 25 MM., T0 Vi =8,5 MeTpa.
HoacraBraa sro smaueHue B (opuyay I'aycopauna, moryaumm:

. ,
K =750 ]/ 8,50 - -]/0,007 -+ 0,052 - 0,66 - 0,95 == 534.
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loncudTaeM Temeph IIOMAAN HarpeBa TMo QopMyte, NpuHEHMAd =298 u
H, = 26.3; seanuuny xe K Gepem mo dopmyram (a), (6), (B) u ().

Torga MOIyIHM:

“T
| —.
K- l}m
— i e e "—.‘ ey —
@ | ® (®) Q)

51,27 47 24,2 55,3 9m = 29,8
39 528 | 272 62.5 ¥m = 26,3

|

U3 5TOro BHAHO, HACKOIBKO OIMBKO TOAXONAT pPE3YABTATH BHYHCICHHHA 110
PasHEIM HCTOYHHEAM K JefiCTBUTEIBHOCTH.

Kak BuIHO, moIb3oBaHHe jJorapufMudeckoii opMyroff miA ompegerenHa Yy u
onpeneresne K mo ¢opmyram (a) u (T) IaeT KOHEUHBIe BHBOJH OYeHb XOpOIIne,
a I0TOMy 9THMHE (hOpMyIaMi H HBYRKHO HOJE30BATBCA MPH pacyeTe MOBEPXHOCTI
HarpeBa MogorpeBarenxei.

HOpumep II. Ammapar uMeeT IOBEpXHOCTH HarpeBa I =28 KB. METpOB.
OH goaxen nocTaBiaTh 1.025.000 W. E. (eanHuIn TemIOTH) B Yac FIA HarpeBa-
Hga Bogel ot 70°C ;o 100° C. Vmpyrocts mapa 1,5 aTM.

OunpegeruM MpeIBapATENbRO IBA BAPHAHTA ip.

Tak Eak TeMmepaTypa napa npm jasrenud 1,5 armocdepur (mim 2,5 alc.
aTM.) = 126,7, TO

41,7.

-

(126,7-4126,7)  (1004-70)
2 2 o

lo aorapugMuueckoil m®e Qopmyle MOIyUHM

§, == 126,7 — 100 = 26,7; ¥, = 126,7 — 70 = 56,7.
Orcroaa
Vol 26) — 30,471,

9. ~ 56,7

L

L/

g:,
=0,693. UHTepnoaupoBaHueM HAXOAuUM mompasgy X == 0,018.
3HaunT, gz’ =0,693 4-0,018 =0,711.
3maueEne #,=—=0,711 -9, = 0,711 X 56,7 = 40,3.

Bruucaum teneps koadgguiuent K no deTnpeM ypaBHEHHAM.

1

Bepey fipubaumennoe sHaueHRe — — 0,45 M COOTBETCTBYWIIEE 3HAUCHHUE

K=

6,
T‘:

1 1
o g

3Jecs, omath oy == 10000; a,== 300 -}-1800 V/ Vi . Tag Eak TpyORH 5HéCh
B3ATH J@aMeTpoM B 40 MM., TOo V4 — 10,5 MT.

o ®orry u Hoxrre mpn oborpeBaHnsm MapoM, TeKyI[HM IO TpyOaM, BOAAHOE
IPOCTPAHCTBO XOMEHO OHITH TARKHM 1O BeIMYHHE, YTOGH BOAA OCTABAIACH B HOJO-
rpeBatese He Ooxee 12—15 mumyr. Ilaomajxs ceueHusa Tpyo Oeperca B 2 pasa

o
+3



Ooxsme ceueHuda TPYOH, moABojAmeH map (MATHI), a TMOBEPXHOCTH TPYO AOLEHA
cocTaBiaTh 0,08 MOBEPXHOCTH HarpeBa KOTIa. Kcaw Boxa JBAEeTCA 1O TPyOEaM,
TO BpeMeHM TpeOyercd BJBOe MeHee, HO 3aTO YBEIMYABAKNT MOBEPXHOCTH TPYOOK
pasoe. (Pohlhausen Dampfkesselanlagen S.171, Zweite Auflage).

- Kosppnupenr K Ha ocHOBaHMHM JAHHBIX IOIYYaeT 3HAUCHUS:
. 1.025.000  ___ - 1.025.000
K= Sgaiq7 =870 K= 98103 =

IlogcTaBaaa otu 3HaueHHA B ¢opMyay Jmoyasa, OyaeM HMeTh:

987,

S

TR Pt
877=1700)/ Vy ; 987=17007/ Vs .
OTcropa moayuaem:
Ve =0,137T u Vy = 0,140.

bepem mosromy us tabaunst Boandpyma Oammaifimee smrauenne jgig Ve — 0,160.
JHauenne a, Oyzer:

2y = 300 -1/0.160 - 1800 = 1020.
Ilo ¢opmyae (a)

K — 1

e =g FTAATE 0,001 , 0,0005
100007L 1020 + 100 +""’Ef‘

== T746.

o ¢opmyae (0)
K = 1700/ 0,160 = 923,
ITo ¢opmyae (B)
K = 3300y 0,160 = 1792.
IIo ¢opmyze (1)
" K=750-1/10,50 - }/ 0,007 0,16 - 0,66 X 0,05 — &38. ;

Tenepr naiineM miomaab BarpeBa X3d O, — 41,7 ¥ 9,=—=40,3 1 pasiAYARX
saagennii K

_ 82,95 26,63 13,58 29,62 9,=141,7
T 34 29,55 14,05 30,34 ¥, =40,3

F

Otcwga BujHO, 9T0 opmyaa I'aycOpaaia Aud ompejerenns K aeT pesyibTarThl
Hamboxee Onaromoxayusnwie; ¢opMyra Moxribe Jaer mnIomajb HAUpeBa CHABHO
YMEHBIIEHHY 0.

Ilpumep IIL. Tpebyerca marpers 20.150 Metpo Bogu o 19°C go 90°C
IloBepxHOCThI0 HArpeBa CIYXKAT 21 MeIHHX TPYOKA IMAMETPOM B 60 MM. H AIHHOWL
1,2 werpa. IloepXHocTh HarpeBa paBHAETCA TakuM o6pasoM 9,5 KB. METpa.
Yupyrocts mapa pasagerca 0,15 armocdeps mau 1,15 ade. arm. Ilo TaGiamas
HalijeM rteMueparypy mapa 103°C.

Ilpn anamerpe maponmpoBOAHHEX TPYOok B 60 MM. V4 =13 MT.
Oupenensem Uy :
Je =103 —90=13; &, =103 —19-—=284
Je Ue
5, = 0,155. 9TOMy BHAUYEHHIO 9, COOTBETCTBYET ¥y, — 0,456 X 84 = 38,30,
Yncno Kaxopmii, moryyaeMmX mapoM Oyaer:

(90 — 19) 20150 = 1.430.650.

=

<L
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B Takom caysae K 6yzer umers BEIHIHHY:

Ko W ___ 1430650
— 9. F " 383X9,5

Ho ¢opmyare me I'aycOpanaa MOIYUHM TaKoe sHAUEHHe:

= 3932.

Tax xak B Tabanne Boibdpyma mner smadenmii K Bmme 2625, 10 BoC-
noabzyeMmca (POpMy.Ioii:
3

I 1,2-¢y ¢y Va
d hy ]/ﬁ()_,OT)?Ti:Vf
WAH:
3
120 _ 1,2-537,45 - 0,6618 1/]3 o
6 38,3 ]/‘O,T)(A)?J(_ V., ’
IIncae mepeMHOKERHA TOJYUMM:
20 ]/ 0,007 -} Vi = 26,18. Orcoga V¢ — 2,19.

Keaw nogcuntars K no ¢gopuyre I'aycopamia, 10 moryunM K = 3510, wuro
3HAYMTEIbBO OTAHYaETCA OT 3932.

"Uro0n Oxumme mOmOfiTH K AefiCTBHTEIBHOCTH, HY&HO YBEIMIHThH CKOPOCTH V4.
Bossmem caenyomee uncao 14,5. Torza moxyaum mo gopmyae Iaycopamza 3715.

Nuxenep K. Ulybapr paer psa K Takue sHauenua:
K mabaxwox. — 3870; K sriumca. — 3600.

Pasuuna B nrorax moaywaerca moroMmy, uro K. IlyGapr 6eper V¢ — 1,98
n thy, = 38,38, OnHaKo, STHX YHCEX A HE MOAYYHI.

Mas eoiagcaenna W MBI IOXB30BAANCH X0 CHX TOp JpABHEHMEM.

W e, Tasn | LI
1 i 1 1 % dx
A, S Byl S
Fia, ' Faq A & .ol
JT0 ypaBHEHHe JJsA TIOCKOHl CTEHKH NEepexXOiuT B TAKOe:
W — g (t1“1P0)_b —
0
R i
@, ' a + A

B marpeBaTeIbHHX anmapaTaX ¢ JABYMA TOKAMH OYEHb BAKHEIM SBIAETCH
BOLPOC, KAKOMY IPHEIUIY HYEHO OTAATh MPEITOUTEHHe.

Eexn Texmuueckada zajavya CBOJHTCA K TOMY, 9TOOW J0BECTH HarpeBaeMyx
BOLY A0 BOSMOKHO BBICOKOH TEMIIepaTyphl, TO BCeria HYEKHO OCTAHABINBATHCA Ha
anmapaTax ¢ OPOTHBOTOKOM. KCIH 8T0ro HET, TO OCTAHABIHBAKTCA HA ANNAPATAX
C HapalieIbHEIMY TOKAMH, TOTOMY UTO B HHX NOBEDXHOCTh HAIpeBa OT GOABIIOH
PaSHHIIEL B TEMIEpPAaTypax BHXOJIAT MEHBIIe,

Ha npaktnke, 0pHARO, I B 9TOM cayuyae OBPYT ¥acTO AUNADATH ¢ IPOTHBO-
TOEOM [ IOCTHHCHHA BOBMOKHO BEICOEOH TeMIepaTYpH BOAH, Giarofapsa demy,
K3k HAIPAMED NPH WHTAHUM NApOBRIX KOTIOB, MOXHO NOAYYHTH HeGOIbIIOE KOXH-
7€CTBO BOXH, BOCIpHEHMaiome#l Tenuo. B cBOK ouepeib 5TO yMeHbIeHHE KOAMYE-
CTBa HarpeBaeMOfi BOJH OTpamaeTcd Ha BeIMYMHE NHTATEIBHHX HaCOCOB. KcTe-
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CTBEHHO, UTO TpH 3TOM IOHWRAKTCA PACXOALl HA NPHBOX, UTO JA6T KOMIEHCALHIO
B pPacxoax M0 aMOPTH3AIMHE IOPOr0 CTOMIIWX alIapaToB ¢ IPOTHBOTOEOM.

OcramoBuMca Ha mpumepe. [Iycrs y ®ac pMeeTca BOXO-BOLABAA IOBEPXHOCTH
marpesa. Temmeparypa Harpesaomefi Boaa mycrs Oyaer—-90°C, a oOpaTHO#
BOXH - 70 °C. Harpesaemyio BOLy Hy&HO AOBECTH ¢—10°C 10 TeMmepaTyps-{-
-+-80°C. B 9roM ciyuae HYEHO MpPUMEHHTH mpuOop, paboTamiuii Mo NMPHEIATY
IIPOTHBOTOKA, IOTOMY UTO HArpeBaeMas BOAa JOLKHA Teub K MECTY BXOXa 06orpe-
Bapmed BOAH.

[Ips moxb30BaBUH MNPUHIHIIOM NApaJIeIbHBIX TOKOB, MOKHO PacIuTHBATH HA
HarpeBaHHe TOXBEO JO - 60 °C.

Cpegnaa TeMmmepaTypa TemiooOMeHa HafifileHa 1IdA 9TUX CIyyaeB Tak:
A. TlpornBoTOE.

$o =80 — 70 =10 ¥,

— == 0,125.
9, = 90 — 10 — 80 9, s

Ilo rabiume TaycOpanga Halizem:

}lc)m = 0,418 -}- 0,006 —0,424.

CxenoBaTenbno,
3 = 0,424 > 80 == 33,92 — o 34.

B. Ilapaazexrbsanie TOEH

=90 —60=30 & _ .
$,—= 70 —10=60 &, =~

Ilo Tabaume I'aycOpanaa Hafijgem:
B
N
Orcwpaa AcHO, 49TO OpPH NApANIeAbHKX TOKAX IOBEPXHOCTh Harpesa Oyaer

MeHbIIe.

Ecau Tpedyerca H0CTaBRUTh NPOTEBOTOROM 3.000.000 TemIOBHIX EJUHHI[ BOJe,
garpesaemofi or 10°C go 80°C, To BoAu Harpepabomefl moTpebyercs:

3.000.000
(80 —10).1000

Ilpu marpeBanud oT - 10°C go 60°C mapaileIbHHIM TOKOM OTpeOyeTcs:

3.000.000
(60 — 10). 1000

ITH KOAHUECTBA H JOJIEEH IOCTABIATD COOTBBTGTBYIOIH,Hﬁ [I0IorpeBaTeab.

Juas anmapaToR ¢ mMapalleXtHHEMH TOKEAMH TOTpefyeTcs pacXoIoBaTh Gobiie
9HePrHMH Ha TOJAdy BOALL, UeM NpH amnaparax ¢ IPOoTHBOTOKOM. [losToMy-TO am-
napaTh MOCAeJHer0o THOA, HECMOTPA HA HX OGOJBIIYI CTOMMOCTh, NPEANOYHTAKTCA
anumapaTaM ¢ NapallelbHEIMH TOEAMH. :

CJIBJIYBT emie Ckas3aTbh HECKOJbKO CJOB IO MOBOXY HarpeBaTEJIbHEIX AIMaparToB,
paboTawmux 8 OIUH TOK ¥ KOMOMHADOBAHHKX OJHOTOYHHIX BHXPEBHIX Almapa-
TaX, KAKOBHMHU ABIAWTCA EOTEIbHHE NOPHOOPH H OTEPHTHE COCYAH C 3MEEBHKOM.

Bospmem omaTh Aad o6orpeBaHMs BOAK TNap H HEGOABUIYH CKOPOCTH BOJHI,
EaE0Basd HAaONWAAETCA B STHX alIapaTax.

T2 HE3HAUUTEIbHAA CEOPOCTH BOABl CHIBHO OTPAKAETCA HA MOHHKEHHUH KO9(-
¢uOoEenTa TemaomepeiavuH, BLIBHIBAET OyplieHHe BOAE. B G0XBIIUHCTBE CAyuaeB

= 0,724; 9, = 0,724 X 60 = 43,44.

= 42,85 Ky0. MeTp.

- = 60 ry0. mMerp.

L
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allaparTsl 3TH PaGOTAOT MepHOKUIECKH H, TAKHUM 06pasoM, KOAHIECTBO KHAKOCTH,
MpefHa3HAeHHOR 1A MONOIPeBaHMA ABIAETCA BeIMUMHOA nocrognuofi. Ecam Ha-
O10gaTh 32 MDOBEPXHOCTHI) HAIpeBa B TAKHX alapaTaX, TO MOKHO 3aMETHTH
0oree BHAUMTENbHYI IMPKYIALMIO BOAMI y BXOZa, ueM Y BHXofa. (COGeHHO 3a-
METHO 8TO ABIGHHE, KOTXa BOAAa KumHT. OTcola ACHO, YTO YOPYrOCTh H TEMIIepa-
Typa mapa B PasHHX MeCTax MpuOOpa PasIHYHE. YIPYrocTh mMapa B KOHIE 0Y9eHb
mana (6iusEa K HYI), OHA IOCTEMNEHHO YBEIMYHBAETCA C YBEANUHBAOIHMCA Ha-
TpeBaHHEM H HepexXolHuT, HAKOHeN, B HeusMeBaeMmyl Qopmy. I3 sToro crenyer,
4T0 JUAMETp H JIHHA TPYO MOMKHE HAXOIUTHCA B ONPEAEJeHHOM OTHOIIGHHH.

IlpuanmMad Bo BHEMaHHe 9T0 cooGpaikenue, Puruers n BpaGfe pacunTHBAOT
3MEEBHKN, IIPUHAMAaA B cooOpamkeHHe [afeHHe YIOPYLOCTH.

Ty me Muicab mpoBoxuT 1 I'aycOpami, BHICEa3HBad UONOKEHHE, YTO OTAABAE-
Mag HarpeBaiomeit TpyOkoil TemaoTa JoMEHA OHITH PaBHA TEMIOTe MOLBOXHMOTIO
napa, T. e.,

2
F.K.{;m:%‘iva.?,ﬁoo.c.T,

3pecs C—o3HayaeT TEILIOTY HcmapeHHd, Y—Bec EY6. MeTpa mapa. CKOpPOCTH
BOJARl TIPHHMMAETCA B aumaparax CPaBHUTEIbHO He Ooabmasg, Ve =—0,02 — 0,3
MeTpa, TP YeM MafXble YUCIa OTHOCATCA K OONBIIEM COCYXaM M HEGOJBIIAM TeM-
nepaTypaM EHIKOCTH, Ipumepuo==60°C.

Ipn HeGoxbwrXx cocyirax u Golee BEICOEMX Temmeparypax 60°—100°C HymHO

~ Gpath Goxbmime umcaa.

Eciu cEOPOCTh BOIK HeW3BECTHA, TOTAA iA oupefeieEnd K MOEHO BOCIOXB-
30BaThCA TagROll (hopMyroii:

K =0,65.225)/ Vd v 0,65.450 )/ Vd.
Eenn moxacrasuts snayenne I' u K B pamee HamucaHHYI (OpMyry, TO MOXydHM:

0 ein 2
11d.1.0,65.225)/ Vg . 9n= Hf

OTcroga monyyum:

Vd 3600.0.“{.

_ 5,95)/Va .oy
=38y Y

| —

Yacto BCTpedaeTca TaKk0e COOTHOINeHNe:

158V Va .c.q

d O ’

.

HOpuwmep 3. Ilyers HeoOxomumo BHOpPaTh HarpesaTesb 1L 2,000 JUTPOB
BOABI, KOTOPyH HEo0XoxuMo HarpeTh ¢ 10° o 90°C B TeueHue MOIyTOpa waca.
IlopepxHOCTb HArpeBa NPEICTABIACT MENHLH 3MEEBHE, Y KOTOPOro HADYHKHEH iua-
MeTp TPYOEH =— 76 MM., a BAyTpeHmufi 70 MM. OOmaA IIHHEA TPYOEM 3MEEBHEA
14 mTp. IloBepxHocTh Harpesa Oyjer:

Idl1=3,14.0,076.14 — 3,34 .2
I1d1=3,14.0,07 .14=3,077 = o9 3,1 EB. MTp.

Hampamenue mapa 0,4 at™. man 1,4 aGe. aTmocdeps. BossMeM Vg =17
Vs =0,166. Cropocts V;=0,166 mnpexcraBiger yuc10, OJH3EOE E CpelHeMy
3HAYEHHI BOPMAJbHEIX cEopocredl (koxedamna 0,02—0,3). Uto gacaerca Vi = 17,
TO BHOOP €e HYXRHO ONPABAATH.



o
OupejesuM cHauaxa 9, . TemmepaTypa mapa mpu abcomoOTHOR yIPYrocTH
1,4 armocgepn Oyaer 108,7.
Cae10BaTEIBHO: '

§, —108,7 —90=187 9. 187
9 —1087—10—987 & — 87 18

Ilo radanne T'aycOGpania Haiizem:

3}
_;3_"’1 — 0,489; 9, ==0,489 X 98,7 = 48,26.

Nazee no Hiitte (uvacrs L. c1p. 444, IX usgamne 1916 T.) HaXOLUM:
Temrora ucnaperud — 533,7.
Bec 1 ry0. mMerpa mapa-— 0,7955.
ToxcTaBaga »TH 3HAUeHHA B QOpMYITy, TOJYUHM:
A J Vd K
1 5,5X533,7X0.7955 ]/V; aE 14;30 — 900

d EETT T
In 9652:2335]/ Va; Va=17,05.
K0IMuecTB0 TeILIOTH, mepeiaBaeMoe Boje mapoM npu Harpepamun ¢ 10°C 1o

90°C B Teuenue vaca, OyaeT paBHO

2000 (90 — 10) - 2

We= == o0 107.000 W. L.

3
TakuM o6pasoM, Kosddunuent remionepefayu Oyrer:
170 - 000
= -— e 715,
189631 O
ITo ¢opmyre Hiitte
1
SNSRI . 1S R SRS ]
1 1, 0008, 0,005 et
10000 ' 1032 335 2

[lo ¢opmyre I'aycOpanaa:
K = 0,6!

Al

(W, }

995 Y/ Va 100,65 - 450 Y Vg

K = 0,65 - 225 Y/ 17 = 603.

K =0,65 - 450 y 17 = 1206.
Yacto mpuMensercsa Takad ¢opmyra [aycOpampa:

K =0,6511.250 }/ V4 =670. -

3afiMeMca Temeph ROIPOCOM, KaKOMY AWAMETPy TPYOOK, MPOBOAANIMX NAD HAH
BOAY A4 TOJNOTPEBAHHMA BOXEL, HYAKHO OTAATH NPEAUOUTEHHe: GOIBIIOMY HIH MAJIOMY.

Ecau HYXKHO nepejaTb B 4ac OnpeleIeHHOe EOIMYECTBO TEMJIOBHIX EJUHHIL, TO
UCXOXHEIM YpaBHeHHEM JIA pacyeTa aTofl 3ajauM ABIAETCA clepylinee:

W. E/vac. =1 d1 (T—t)K. (a).
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3Baech: d — AHaMeTp TPyOEM B METPax

| — pamHa TpyOKH B MeTpax
T — cpenas TeMnepaTypa BEYTPH TPYOEK
't — cpeiHAdA TeMIepaTypa CHApPyER TPYORH
K — Kop(punueHT Temiomepeladn B Yac 1 KB. METPOM MOBEPXHOCTH Ha-
rpesa upu pasmocru Temueparyp B 1°C.
Suatenne kosdgunuenta K OBIO B3ATO TAKIM:
1

l{ = =
0
)

1
a

|

|
P
'

o &

Y

8

1

VpapHenne (a) UPEICTABIAET He YTO HHOE, KAK YNPONIEHHOE yPABHEHH® dypre.

Bonee TounkM ypaBHEHHUeM OyIeT Takoe:

W. E.fuac.=HOd41(T—t).————
dl 11 ' 2 ) (li

AT0 ypaBHEHHe OTHOCKTCA K INUIMHIDPUYECKHM TPYOEaM, dalle BCEro BCTpe-
yanmUMCA Ha NPAKTHEE. B 00lee TOYHOM ypAaBHRHIH O00SHAYAWT: ay M oy KOd()-
(HUIOUeRTH Temiomepefadud B Yac 1 KB. MeTpa TpH PasHOCTH TeMmepaTyp B 1°C;
} — E03()UIMEHT TEIIONPOBOJHOCTE B YAC OJXHOr0 METPA IpH PA3HOCTH TEMIIE-
paryp B 1°C; & — Toxmmea creHEn TpyOkm B Merpax. Uumcra e, o, H A BEIpa-

®EHH B TEMIOBHX eIUHANAX.
Tounas HOpMyJa MepexoiuT B YIPOMEHHYIO, ecan MOX0KHTD d; —=d, 1

da

—— =206 d.
di

Lg.
Jlis UCCIefOBAHMA YIpONeHHAs (popMyla uMeer Golee KOMIAKTREIA U JErE0
o6ospeBaeMEfi THN, a CYNIHOCTh BEIBOXOB He MaMenserca. IlosToMy 1 safimemcd
nsygenneM mpoctofi opmyrsl. V3 cTpykTypsl 9ToR (OPMYIR ACHO, UTO UPH OIPe-
nerensofl nimAe TpyOEH 1, ompenesenHofi pasmocTs TemmepaTyp T —1t u K09 u -
muenta K, TemIoBad MOIIEOCTh TPYOEH NPAMO UPONOPIUOHAIbHA (HAMETPY TPYOKI.
TakuM 00pasoM, yBeIuUnBad HIM yMeHbmas d, ME Oylem yBeIMUIIBATh H yMEHb-
IaTh TeIIOBYK MOIIHOCTL TPYOKH.

Jus eIMHUIE JIHHEL TPYOKH DOJXYYaercs:
W. E.

| =K. IId (T—1)

a 114 eJMHHIIE MIOmAxi TPyOEu
W. E.
1dl

Crenosareapuo, ecau IId1=—Const, T0 TemioBad MOUIHOCTb OCTAGTCA HeH3MeHHOH.

Ecan meob6xomumo mepefarb 100.000 W.E. or BOJAK K BOAe, KOrIa K == 200,
npu pasHOCTH TeMueparyp 50°C, TO MOE&HO ObLIO B3ATH AJHHY TpyGoE B 100 Mert-
poB u auamerpos 0,0127 (1/2"), uan pAauHy TPyOOE 50 METPOB M [HAMETPOM B
0,025 Merpa mim 25 MeTpoB H jmamerpoM 0,0508 (2"). Tagoff uponssox BEGOpa
Tpy0OK JIA HATPeBaTelbHOHl MOBEPXHOCTH HMed G CBOI XOPOINYI0 CTOPORY, Hpe-
KOCTABAAA BOBMOKHOCTH MPOGKTHPYOLIEMY OCTABOBNTHCA BA TOM COPTe TPYOOK,
KOTOpHi Gonee Jemes, KOTOPHIi uMeeTcA IMOA pykamu M T. L.

=K (T—1)
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JTO 3aEIUEHNe HAIIO cebe WOATBEPAIeHHe B onKTaX CTaHTOHA, Capa, Hocce,
Tana, Jxoysa. Ilpm ompeneremnu Beimanam K 8TH HcclefoBaTenu AaloT Mare-
PHAX 1A ONPENeNeHHA ¢y, IAe OO0IBIIYE poab Urpaer Ckopocts Vi CTOHT TOIBRO
B3aTh (opuMyasr Moave (Copa) m Jmoynd, uToOs IOXTBEpAHTH 9Ty MHEICJb.

Coraacne B HAGINJEHEAX GOABNIOTO 9Heaa PecIeroBaTelded (3a HCEIOUEHHEM
Hexxe) kamercs JOIKHO GBLIO GBI AaTh MOUBY 1A YBEPEHHOTO MPHMEHEHHS opmya
Ha, TpakTHEe. (JHAEO, IPAKTHEA 1 NOKasala BUEPBHeE, UTO B TEOPHH uTO-TO 00-
CTOAT He COBCEM (IArONOAYYHO. B ONHHX cIyuadX PesyABTATH MOIYUATHCH ayuime,
B JIpyTHX Xy#Ke, a TaK Kak 9TH pe’yIbTaTHl IEPEBOIATCA B KHAHH HA S3HK
OEOHOMUKH, TO NPHINIOCH CHOBA B3ATHCA 33 H5YUEHHE DENIEHHOTO BOIPOCA MyTeM
yray6aenna onurToB. Tak Bosrumkrnm nccregosamua IoasGopma, JartenGeprepa,
Aycruna, 9mranma, JoHEHHA.

B ¢opmyzre CranToHa MOABIAETCA AHAMETP TPYOKM

\fm—l

WE = 2=m (T—1t) (14rT) (1481)

(eM. Z.d. V.d. Jng. Forschungshft 108—109)

H.p2—m .
4

B sroM caywae noxyumiocs

2—m
Oy — C 3,2:-"1 Ym—1.

Beanunra m umeer 3Hauexue Takoe
m— 1,34,

K TaroMy e TouHO BmBOAy mopomer m Hycceasr, TIOCTPOMBIINIi CBOK TEOPHK
nepefayn Temra Ha 3akoHe CTokca— Kupxroga.

g i S D B
dt=m\ y A

Jaiee 3eHEEGH TOYHEIMH ONBITAMM, UpPOM3BEACHHBIMI B aabopatopun mpodec-
copa Kuobaayxa B MiHXeHe, JCTAaHOBHI CIEIyONEE BABHCHMOCTH:

70,7
ay — 735 —&0—5( 1--0,014T; ) 114 1WEPOXOBATHX HETCSHEIX TpyO IpH nepe-

Ilo Hyccenpry:

Aa4€ TeIIOTEl 0T MeTalla K Boje;

/0,69
o= 1020W( 10,006 T; ) 414 IWEPOXOBATHX HeIE3HEIX TPYO Tpu mepe-

laue TeUIOTH OT BOARL K MeTAJiy.
3aecy T; — TemmepaTypa crengm TPYOKH.
Ilokasarean y ckOpocT® M y JAHAMETPa LOMOJHAIT APYT Ipyra IO eJMHMIIH.
YV npyrux ucciemoBaTeieli uMEHTCA WHBIE IOKA3aTEIH y d.
Tar manpumep, y Partuera: d®'; y ToxsGopra d013 d%8; y Ilencrema d%164,
Hamporus Toro, Bamcaepc paer takoii me pe3ylbTar, Kak U 3eHereH.
oMOupuueckas (opMyra Bamciepca nmeer Takoii BIJ:

K= p@l —ty) i

s e
31€Ch P TNPEACTABIAET MOCTOSHHYI BeIW4nBy, pPaBHYylo 114 4yrysa 0,97, Al

CBapouHOro iKeaesa 0,91, naa meam 1,04. Bermauna ty OBHAUYAET TeMIlepaTypy
TNOBEPXHOCTH TPYOKHW, a t, — TEMIEPaTypy ORPYHAIOMEro BO3IyXa.

e
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Eecan y mac umeerca cayuali HarpeBaBHd BOAL NOMONIBIO ropAvedl BOAK, TO
¢opmynra Jenerena upumoOperaer Takoil BHUAL:

1

“T * E == II d 1 (‘1‘ e t) uj V0,69 V0,7 .

0 -
foa (1H0,006T)+ - +735 Gogagoes

dra (QopMyXa MOKeT OHTL 3HAYATEAbHO YNPOUIEHa, €cIH NPUHATH BO BHUMAHHE
ee NPAIOKERAE K HArPeBY BOJEI B HOJOTPEBATEIbHHX NPHOOPAX HIM almapaTax.
HauaTs ¢ TOTO, 9TO CKOPOCTH caMoe Ooxbmee jomyckaerca 0,1 —0,2 mtr/sec.
(rarpesanomefl BOZE), @ CKOpPOCTh BOAK HarpeBaeMoil He Bmiue 1—1,5 mir/sec.
Jlazee OTHOCHTEIBHO TeMIEpATYP CTeBOK TPYOKH MOKHO NOJOXHTH U3 UMCTO IIPAKTH-
yecknx coobpamenuii, uro T ="70°C (Kpyrio), a t==40°C,

1020

Ilpu Takmx OrpaHMYEHHAX MOXYUAM:
I d0,3 I d0,3

@ 500 " 1500

Ecau BBECTH 5TH 3HAUEHHA B Damblle HAIMCAHHYI (OpMyly, TO OHa UpuCO-
peteT ouenn mpocTofi BHJ:

r 5 ili
Wi Bl (T4, e
w00 T ox
4 8 0,003
Vipomenne MOKHO TNOBECTH M Jajee, Tak Kak ~ =50 oueHb Mazad Apobb,

Tak YTO OKOHYATEJIBbHO IIOAYUHUM:
W.E = ¢» 400 111(T — t) d°*,

Harasaeo BIMgHHE AuaMeTpa TPYOEM Ba BeJHUMHY OTAaBaeMOil TEIIOTH Ipd C€O-
TPHKOCROBeHHH C BO31yXOoM (MpH DasiMYHBIX TEMIIEPRTYyPax) MOKHO BHAETH H3
AHATPAaMMEL (4ep. 2). OTa 3aBHCHMOCTb JAaeTcd J-poM Bamcaepowm.

Ha pmarpaMme (uepr. 3) JaHa CBASh MeXLY BelnunHofi kosdduuuenta Temao-
nepefaud o« u nuamerpom Tpyoruw mo Tem bomy.

Hakomem, amarpaMma (4epT. 4) JaeT HariAjHoe TpelcTaBieHue O KOIHYECTBE
TeMAOBRIX EQUHHIl, IepejaBaeMHX OJIHMM KBaJPaTHHIM MeTpOM IOBEPXHOCTH Ha-
rpeBa B Uac, OpPH PasHOCTH TeMmeparyp B 1° C, B 3aBUCHMOCTH OT JHAMETpa TpyOEM

9Ta 3aBACHMOCTH JaeTCA J-POM SEeHEeKeHOM H B OCHOBY €€ IOJOMEeHHl yCIOBHA:
Vi=0,1,Va=1m/sa, T="70°C. t=40°C. Ilepegauya TeIIOTH MPOUCXOAUT OT
BOJIH K BOJE.

Bo Bcex jamarpaMMax JIerko HaOloJaeTcs OXHG M Take TEHJIEHIMA: KOduIe-
CTBO TeNIOTH, NepeiaBaeMoil MOBEPXHOCTH Harpesa, NajaeT ¢ BO3PACTAHUEM JIHA-
MeTpa TpyOOE.

CienoBaTelbHO, IIpH LpUMEHEHHU TPYOOE MEHBbIIEro AuaMerpa Tpedyercd A1d
LOJYUCHHA TOTO e CAMOTO TenaoBOro SgerTa Merbliad NOBEPXHOCTh HArPeBa.

Ha prarpaMme J-pa SeHeKeHA HMeeTcA eIle EpHBad INOKYIHOH CTOMMOCTH
0JHOTO HOTOHHOTO MeTpa TPy0 PasiMYHKEX AHAMETPOB (B MHDHOe BpeMs). 9Ta 3a-
BHCHMOCTS JaHa 1-poM IlQ.eiizepepom B 1914 roay. OrasmBaercs, YTO PACXOA!
Ha MOBTAX TPYyO, Haum#ad OT JuaMeTpa B 100 MM., yBEINYHBAKOTCA SHAYHTEALHO
3aMeTHee, 4eM TemIoBasd MOI[HOCTh TMOTOHHOrO MeTpa TPYyOH, T. €. W TYT BRIXOAHT
BHITOJHEE TIPUMEHATH TPYOB MAJOro JAHaMeTpa.

Hakomem, no »oTofi e aumarpaMme BHJHO, 4TO, HANpuMep, OPH yBeIM4YEeHBH
auaMerpa Tpy6sl B uernipe pasa (0T 50 MM. 70 200 MM.) TeNIOBaA MONIHOCTH
0lHOr0 MmOToHHOro Merpa npu pasuume temueparyp (T. D) B 1°C yBeanuupaercs
TONPEO BABOe Wi Hemmoro Ooarwe (or 100 W. K mo 240 W. E), mexpy TeM
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JAeIbHAA TEMNOBAA MOMHOCTh HIM OTAAUA TEIJNOTHl OXHEM KBAXPATHRIM METPOM
Tpy6yaTofi mOBEPXHOCTH HarpeBa majaerT oT 535 W. E. o 356 W. E. gs. MeTpa,
T. e. Ha 339/.

WAHorza 1emn0Bad MOMHOCTh BEIPAKAETCA HE B TEILIOBHX eIHHHIAX (W. E),
a B EHNOBATTaX. IIepexo OT TedNOBHX eJHHHI[ K KHIOBATTAM IPOMBBOHTCA [0
YPaBHEHHIO:

1 ruaoBaTT-vac=— 864 W. K.

1 KHJIOBATT — 864 W. k.

vac.

Hosromy cosepuleHHO HempaBuibhHo Hamucano B «Kalender fir Gesundheits-
techniker H Recknagel's (usgamue 28—1924 T.) Takoe COOTHOIIGHHE:

1 BunoBarr-yac=864. W. H uac.!!
MoxHO T0MB30BATHCA TAKEE TAKHM COOTHOLICHHEM:
1. W. E=14184 BaTT CEKYHA.

Ha uwepr. 5—18 mokasanxn PasinyHEe BUAOM3MEHEHHA MOAOrpeBaTeneil BOJEI,
TOCTPOGHHBIX 0O IPUHIMIY NPOTHBOTOROB. KOHCTPYKIMM HACTOABEO ACHEL, 9TO
COBEPINEHHO HE HYEAAITCA B KAKOM JHOO IOACHEHAH H OMHCAHMUIM.

OnHago, STHMH KOHCTPYRIMAMH He HCUEPIEIBAETCA BCE TO MHOrooOpasue mo-
JorpeBatTenedf, Kak Goree CIOKHOTO BHTA, Tak 1 00Jee MPOCTEX, KOTOpHE BCTpe-
YaKTCAd HA IIPAKTHEE.

B cxenyomeit craThe MH TocTapaemcs COGPATh 10 BOBMOKHOCTH BCE, 4TO HaM
UBBECTHO II0 9TOMY BONPOCY, OTHIJIb He IPETeHAYA, OAHAKO, HA HCUEPIHBANIIYH
HOJXHOTY.

Teireps e ofpatumcsa k yepr. 19, npeacraBigiomeMy npudop, uso0peTeHHE
OexbruficknM mamenepoM A. Heintz u mocamufi maspamme «Carypatop 6es naBre-
HUA» (Satourateur sans pression)

Meficreie aToro mpuGopa CBOXMTCA K CIEAyIONEMy: Dap NOCTYHAET TOCHe Ma-
popacrpejenTebHoro BuaTuiA B TpyOy H, KopoGry K m uepes Kxamas S B EoXb-
[IeBO6 MPOCTPAHCTBO M Jaxee B TpyOy. IIpm sToM mpoOMCXONHT BacACHBAHHE CO-
nepiknmoro B kopoGke K. Tyr Ha Iumo uMeerca mpocro HHIEEKTOP, uepes KOTOpHIi
IPOXOIAT Dap, YBIEKAIMH BOBAYX, B HArpeBaTelbHylo cucreMy. Ilpofifa 9Ty
CHCTeMY, OTpaGoTaBIinii Tap BCACEIBAETCA TeM iKe WHEEKTOPOM J, BMECTe ¢ BO3-
AYXOM H KOHJeHCAUuoHHOH Bogo#l B TpyOy N. Cmecr Bosgyxa u mapa ycrpes-
dAeTca BBEPX B KOpoOKy K, a Goxee Taimelad BOJa CTEKaeT B OTBOXHYIO Tpy6y L.
Tak ra& Tpy6a L coobmaercss ¢ aTtMocpepoll, T0 BesS cHCTOMA HOCHT HASBAHUE
OTEPRITOH, TAE YTO jaBleHHe B Heif He mpeBmaer aTMocdeproro. Keam CIYUHTCH,
IT0 JABICHUE NOXHUMAETCA BHe aTMOCPEPHOro, To H3OHTOE IAapa BHLET uepes
Ty ®&e TpyOy Hapyxy. I oOpaTHO, ecim IaBIeHHe B CHCTeMe NMAJAET HEEE ATMO-
cpeproro, To aTMOcepHEHA BO3AYX yeTpeMHTCA B Tpy0y L u npousseser moBkI-
menne JaBrensd. Ilpu momomu kiamaHa S, moMemammerocd B Eopobke K, MomnO
MEHATH OTHOCHTEIBHEIE EOIMYGCTBA NAapa M BO3NYXa, U NOIYYATH HALIGKAILYIO
TEMIEepaTypy B CeTH B mpefierax or 10° 1o 95°C. ABTOMATHTHOCTH peTy.JipoBa-
HUA TPHTOEA Napa B Ty CHCTEMY AOCTHIAETICA [PUMEHEHHEM «TepMHYECKOi pec-
copu» (T. R). Memny kramanoM S u pygoarsofi C, MOrymieil mepeMemarh EIaman
pu TMOMOTUE BHATA B, BeTaBifeTcs NOJad cTaibHAA H3OTHYTAA TPYOKA, HAMOM-
HeHHAJ JErk0 FUMAUeH mnikoctsio. Kora kranadm S OTEPHT Ha ompefe’eHmbil
IPUTOE Napa B CHCTEMY, B CETH YCTAHABIMBAETCA ONpPEJENCHHAA TeMIEPATypa.
Kexn On Temumepatypa mapa mNOBHCHIACH (HampuMep, IpH NOBHMIEHHH YIPYrOCTH
napa B KOTeAbHOR), TO 8T0 JOIEHO 0TO3BATHCA Ha TeMmepatype B ceTn. HauGozee
IYBCTBUT@AbHAA 4YaCTh CeTH—TepPMHUECEas Peccopa—cefiuac me pacmmpderca u
TNEPE/BUraeT KIaUAH BIEBO, OTYETO CYKAETCA meAb 1A MPoXoia mapa. W oGpaTao.

&

g
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(OTcIa BHJHO, YTO OTEPHTEIM caTypaTopoM IDefinme gocruraercd: 1) IUPKY-
1S0ud Tapa B chcTeMe, 2) OTBONMTCA KOHJGHCANMOHHAA BOJA M 3) PEryIupyerca
TeMOepaTypa B COTH.

Ha 0060rpeBaTeNbHEIS HY#&IH MOKET HATH HAp J0GOT0 HANPAHEHHS, HAYHHAA
ot /3 atMocdepr. Hu TOIUEOB, HH YAApOB, Hil OTCTAMBAHMA BOJBl B CHCIEME HE
3aMevaerca.

Ha ¢ur. 19 B jaercA cXeMa caTyparopa ¢ JaBICHHEM.

PaGoTa 5TOTO caTypaTopa WAeT B Takom mopaxke. Ilap, mpoiina pacupejenrd-
TeabHRA Eianad A, uier & BeETHID B u mo tpy6e MN B mmmerrop R. ITpoitns
MHKEKTOp Iap BCTyMaer B oforpeBaeMyio uM cucremy (Oapabambi, ILINTH, WOXO-
rpeBaTeld, CYMUIEH, IBO#HO® AHO NMPHOOPOB M T. XL.), & G JPYIrOro KOHIA aroit
CHCTEME BMeCTe ¢ EOHAGHC@QIEOHHOH BOXOH OH HAET B rOpmIOE S uepes mrynep K.

3jech KOBICHCATMOHHAA BOAA CTEKAeT Ha THO M OTBOAUTCA mrymepom I
OTBOAYMEOM HAPYKY, a IIap 3acachBaeTcA JeHcTBHeM HHEERTOpa R mo tpy6e KL
i BHOBb HMeT B palboTy.

31ech TOUHO TAKKE HMEETCA TePMUUeCKad peccopa, nepeMemanmad kiaman B,
pacmolOKeHHEA Ha KDHINEe ropmga S. TepMudyeckad peccopa peryrdpyer Kak
TEeMIEPATYpy B CeTH, TAE U IABIEHue, IyTeM NepejBuKeRHs kiauada B. Takem
06pasoM peryIATop ¢ AaBICHHEM BRIOIHAET crexyiomue QyHEuM: 1) 1aeT GRICTPYIO
IAPEYIANAI0 Napa B 060rpeBaTelbHON cucreMe, 2) BCIACTBHE GOXBIION CKOPOCTH
IHPKYARDPYOMEr0 Mapa KOHAEHCAIMOHHAA BOXA OBICTPO CrOHAETCA CO CTEHOK, Mepe-
JAHMUX TeMAOTy @ 3) CTPOro PerylupyercA KOJHYECTBO Mapa, BCTYHAOUIEro B
cicreMy. Bce 9TO BHISHIBAET INOBEIMEHHE TeIIONepejavyd, a sHAYHT, FJCROPAET
npomecc 0GOrpeBaHfsA, CYIIEH, yBeAMIUBAET CEOPOCTH I€peJBHAEHUA MPOCYIIHBAE-
MOTO MaTepHala, KAk HAIpHMEp, IpPH CyMuIbHRIX OapabaHaX, MIMTOUYRHIX CYIIHI-
KaX, IUIMXTOBAJILHEIX U APYFUX MAIINHAX.

B samuckax IBanoso-Bosrecerckoro Otgerenus Pyccroro Texmmueckoro 00-
mecrBa (1911 r. N 1) B. TeMguH aeT Takylo TaGruIy:

? 2
1 [Tpogoxx.| Poy cymmapubix Vsexunue- | )KOHOMHUA
} Haszsaunue pabpukH HCIOHTA- HHe Tpo- |B DPacXojef
’ | HUH MalMH W3BOJACTBA| Hapa |
\! |
? Tranras ¢abp. A. B. Cmupnosa | 5 gaec. IHnnx. 6apad. 17,79/, | 16,94%,
‘ .. » B, lapeanna. . . ‘ 6 gac. — l 70/, 20,694
| |
\ - » H. Tapemmna . . . .| 6 gac. - — 15.69 4
- », lopbymoBa . . . . ‘ 8 gac. — 189/, 15,59/
|
} Curnes. Pa6os. M-pa B Mocxse 8 uac. Ilnurounas cy-
; ‘ IHJIK& - | 33%,
| \
! Curi. T-Ba H. Jlep6eneBa 6 dac. | Bapa6. ropusosr. 300/ 200/
. ., He6ypummoa. . . .. . 3 gac T, eynmm. 14,29/, | 12,19/,
4 N
-0 [auunoB. caxapo-paduHaJHOIO ! <
| 3aBona . . . v« . . . . .. .| 50 mua. |[logorpenar. kamepa| 249/, 25,69/
ill Konder, ¢aép. Juar. . . . . . . .| 4 dgac. Hactna. eyur. — 20,39/
\‘ X , Dftgem . . . . . . .| 4 gac. ‘ — — 13,19,
Curpes. ¢a6p. Kagesuwa . . . . . .| 6 d9ac. { Bapabasn BepTu-
KaJIbHEIe 149/, 159/
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