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1. [lepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00yUeHMs 1O JUCIHUIJINHE, COOTHECEHHBIX
¢ IVIAaHUPpYyeMbIMH pe3yiabTaTamu ocBoenusi OII BO

B nmpouecce wu3ydeHus

MUCHUILIINHBI

oOyuatomuecss  (GOPMHUPYIOT — CIEAYIONTHE

KOMIICTCHINHW U ICMOHCTPHUPYIOT COOTBCTCTBYIOIIUE UM PE3YJIbTATEI O6y‘IeHI/IHZ

Komnerennus mo ®I'OC

Oxuaemble pe3yJbTaThbl 00y4eHUsI

IIK-1- 3HaHKe HOPMATHUBHOM 0a3bl B
00J1aCTH WHKEHEPHBIX U3bICKAHUH,
MPUHIUIIOB IPOSKTUPOBAHUS
3IaHUM, COOPYKEHUM, HHKEHEPHBIX
CHCTEM M 000pyIOBaHHUS,
IUTAHUPOBKU U 3aCTPOIKHU
HACEJICHHBIX MECT

3HaTh - HOPMATHUBHBIC JOKYMECHTBI 10 IIPOCKTUPOBAHUIO
NHKCHCPHBIX CUCTEM

YMeTh - IPUMEHSITH HOPMATUBHEIE TOKYMEHTHI ISl pacueTa u
MTPOEKTHPOBAHUS

Bnaners - MeToIMKO pacueTa CUCTEM 00ECIICUCHHUS
MUKPOKIIMMATA C UCIOJb30BAHUEM HOPMATUBHBIX
JOKYMEHTOB

IIK-2- Bnagenue merogaMu
MIPOBEICHUS MH)KCHEPHBIX
W3BICKaHMH, TEXHOJIOTHEH
IIPOEKTUPOBAHUS JACTANICH U
KOHCTPYKIUI B COOTBETCTBUU C
TEXHUYCCKHUM 3aJaHHECM C
HCII0JIb30BAaHUEM YHUBEPCAIbHBIX U
CIIELUATTM3UPOBAHHBIX MPOTPAMMHO-
BBIUHMCIUTEIIBHBIX KOMIIJICKCOB B
CHCTEM aBTOMAaTHU3UPOBAHHBIX
MPOEKTUPOBAHUS

3HaTh — METOJbI MPOBCACHNA MHXCHCPHBIX HU3BICKaHUM

YMeTb — npoBoAMTH 00c/IeI0BaHNE IApAMETPOB
MHUKPOKJIMMATA OMeLleHn i

Biagers — MeTonaMU POBEACHUS UH)KEHEPHBIX U3BICKAHUM,
TEXHOJIOTHEH ITPOEKTUPOBAHUS AETAIECH U KOHCTPYKIIMA B
COOTBETCTBHH C TEXHUYECKNM 33JaHHEM C HCIIOJIE30BAHUEM
YHHUBEPCAIBHBIX U CHENMATH3NPOBAaHHBIX TPOrPAMMHO-
BBIYMCIIUTEIbHBIX KOMIUIEKCOB U CUCTEM
aBTOMAaTHU3MPOBAHHBIX IPOEKTUPOBAHHS

ITK-4-ciocoOHOCTh y4acTBOBaTh B
POEKTUPOBAHNUHU U U3bICKAaHUU
00BbeKTOB MpOodhecCuOHATHLHOM
JeSITeTbHOCTH

3HaTh - (UBHKO-MaTEeMAaTHYECKOE OIKCAHUE IPOIECCOB
(hopMUpPOBaHUS MHKPOKJIMMATa I10J BO3ACHCTBUEM BHEUIHEH

CpPeIbl, CHCTEM OXJXKACHHUS M BEHTWIAIUH C YYETOM
(YHKIMOHANBHOTO  HA3HAYEHHsI  3JaHUs;  METOJOJIOTHIO
HOPMHMPOBaHHUs IMapaMeTPOB MHKPOKIMMATA; HPUHIMIIBI

BBIOOpa KOMILIEKCA CPEICTB IO 00ECTIEYeHUI0 MUKPOKINMATA
B MOMEIICHUAX PA3IMYHOTrO HA3HAYCHHUS M CHCTEMY HMCXOIHBIX
J@HHBIX JUIS MX OPOSKTUPOBAHUSI

YMeTh - UCII0JIB30BaTh OCHOBHEIE ITOHATHS, 3aKOHBI X MOJICIIH
TEIIO-MAaCCOOOMEHHBIX, THPABIUYCCKUX U
a3POJUHAMUYECKUX MPOLECCOB MPUMEHUTEIBHO K CHCTEMaM
obecrneveHuns MUKPOKIIMMATa 3/JaHuif; 000CHOBaHHO BEIOMPAThH
rmapamMeTpbl MUKPOKJINMAaTa B IIOMEIIECHUSIX U IPYTHE
HCXOJIHBIE TaHHBIE AJIs1 MIPOESKTUPOBAHUS U PacueTa CUCTEM
OTOIUICHUS, BEHTWISILIUY U KOHJIMLIMOHUPOBAHUS BO3/1yXa;
chopMyJIUPOBATh MIOCTAHOBKY 3a/1a4l U COCTABUTh CUCTEMY
YpaBHEHUH, ONMKCHIBAIOIINX TEMJIOBOM, BJIaKHOCTHBIMH,
ra30BbIi WIK a3pOAUHAMUYECKUIN PEKUM MOMEILICHUN 31aHUuil
M JIEMEHTOB CHCTEM OTOILICHMS, BEHTUISIIUU U
KOHJIUIIMOHUPOBAHUS BO3/IyXa; BECTH PACUETHI TEIUIOBOTO,
BJIAYKHOCTHOT'O, TA30BOTO U a3POJUHAMUYECKOTO PEKUM
IIOMECIICHMSL.

Biaagers - OCHOBHBIMM  NPHHLWNIAMH  OPraHU3aLUU
MHKpPOKJIIMATa, COBPEMEHHBIMH TEHJICHLUUSAMH Pa3BUTHA
CPEICTB obecrieueHust rapaMeTpoB MUKpOKJINMATa,
NPUHIMIIAMH  JHEprocOepekeHus] B OOJIACTH  TEXHHKH
o0ecrnedeHus HOPMHUPYEMBIX TapaMeTPOB MUKPOKIMMATA.

2. MeToauyecKkue yKa3aHusi 00y4aoImMMCsi 0 BHINMOJTHEHHI) CAMOCTOATEILHOMH PadoThI
CamocTtosaTenpHas paboTta ompenensiercs CrnenuUKod MUCHUIUIMHBI U METOJIUKON ee
MIPENoIaBaHus, BpEMEHEM, MPEAYCMOTPEHHBIM YU€OHBIM TUTAHOM, a TaK)Ke CTYIEHBIO 00yUYeHUs,

Ha KOTOpOﬁ N3y4acTCd JUCIUILINHA.




I[JISI CaMOCTOSITEIbHOM MNOATOTOBKMU MOKHO PCKOMCHAOBATH CJIICAYIOIIUC HMCTOYHUKU:
KOHCIICKTHI JICKIUI W/WIM MPaKTHYECKUX M Ja0OpaTOPHBIX 3aHATHH, y4EOHYIO JHTEpaTypy
COOTBETCTBYIOLIETO MPODHUIISL.

[IpenogaBaTesp B Havalie YTCHHUs Kypca HHPOPMHUPYET 00yJaroIuxcst o popMax, BUAaX U
COZICP)KAHMU  CaMOCTOSITCTIbHOM — pabOThI, pPa3bsCHACT TpPeOOBaHMUS, NPEABSIBIAEMBIC K
pe3yabTaTaM CaMOCTOSITENBHON padoThl, a Takke (OPMBI M METOABI KOHTPOJISI U KPHUTEPUH
OLICHKH.

MeTtoauyeckue peKOMeHAAlMHU 110 NOATOTOBKeE K IK3aMeHY

OK3aMeH IpeciieyeT Lelb OLEHUTh padoTy CTyAEeHTa 3a ONpeAETeHHbIH Kypc:
MOJIYYCHHBIC TCOPCTUUYCCKUC 3HAHUA, UX MNPOYHOCTL, PA3BHUTHC JIOTMYCCKOIO M TBOPYCCKOI'O
MBILUIEHHS, TPUOOPETEHNE HABBIKOB CAMOCTOSITENIbHOM DPAa0OOThI, YMEHMsI aHAJIU3UPOBaThb U
CUHTC3UPOBATH MOJYYCHHBIC 3HAHUSA U TPUMCHATH HAa IPAKTUKE PCHICHUC ITPAKTUYCCKUX 3a1a4.

OK3aMeH NMPOBOAMUTCS B MUCbMEHHOH (hopMe 1o Ouseram, yTBEPKACHHBIM 3aBEAYHOIINUM
Kadeapoii. DK3aMeHAMOHHBIN OMIIET BKIIOYAeT B ceds Ba Bompoca. @opMylInpoBKa BOIPOCOB
coBnajgaer ¢ (opMyJIMPOBKOW IEpedHs BOINPOCOB, JOBEIEHHOI'O /10 CBEACHHUS CTYIEHTOB 3a
OJIMH Mecsl] 10 AK3aMEHALlMOHHOH ceccuu. B mporecce NOArOTOBKU K 3K3aMEHY OpraHM30BaHa
Ipe3K3aMEeHAllMOHHAs KOHCY/IbTalUs JuId BceX Y4eOHbIX rIpymi. Pe3ymbraT 3K3ameHa
BBIPAXAETCs OLIEHKOHN «OTIUYHO», «XOPOILOY», «YJOBIECTBOPUTEIHHOY.

C uenpl0 yTOYHEHHMsS OLEHKM 53K3aMEHAaTOp MOXKET 3a7aTh He Oojiee OAHOro-ABYX
JIOTIOJTHUTEILHBIX BOIPOCOB, HE BBIXOIIMX 32 paMKH TpeOoBaHui paboueil mporpammel. [lon
JIOMIOJIHUTEIBHBIM BOIIPOCOM I0JIpa3yMeBaeTCsl BOIIPOC, HE CBA3AHHBIM ¢ TEMATUKOM BOIIPOCOB
Ounera. JlOMOTHHUTENBHBIM BOIMPOC, TAaKKEe KaKk M OCHOBHBIE BONPOCH Owmiera, TpedyeT
pasBepHyTOoro otera. Kpome Toro, mpemnojaBaTelb MOXET 3a7aTh pPsJl YTOUYHSIOIIUX U
HaBOOANIUX BOIIPOCOB, CBA3AHHBIX C TEMaTUKONM OCHOBHBIX BOIIPOCOB omiera. Ywuciao
YTOUHSIOLIMX ¥ HABOJAALIMX BOIIPOCOB HE OIPAHUUEHO.

MeTtoauyeckue peKOMeHAAlMHU 10 BbINOJHEHHIO pacyeTHO-Tpaduyeckoii padore

L]env pacueTHO-Tpaguueckoil pabOThl — cUCTEMAaTU3alUs U 3aKPEIUIEHHE TEOPEeTHUYECKUX
3HAaHWH W Pa3BUTHE MPAKTUYECKUX HABBIKOB IO PEIIECHUIO 3a]a4, BbIpa0OTKAa HABHIKOB aHAIM3a
CTaTUCTUYECKUX JTAHHBIX U (POPMYIMPOBAHUS BBIBOJOB 110 NOJYYEHHBIM PE3yJbTaTaM.

3aoauamu pacueTHO-TpapUUecKOi paboThl ABISIOTCS:

— pa3BUTHE HABBIKOB CAMOCTOSATEIbHON paOOTHI B 00JIACTH PELICHUS MPAKTUYECKUX 3a/1a4;

— noaldoOp M CHUCTEeMaTH3allUsl TEOPETUYECKOro MaTepHualla, SBISIOIIErocss OCHOBOW JUIs
pelleHns MPaKTUYECKOM 3ajaud, pa3BUTHUE HABBIKOB CaMOCTOSITENbHOM paboThl ¢ y4eOHOI,
METONYECKON U HOPMATUBHOM JIUTEPATYPOH;

— MIPOBEJIEHUE PACUYETOB MO UCXOHBIM JaHHBIM U aHAJIU3 MTOJIyYEHHBIX 3HaUEHUI;

— (hopmynrpoBaHUE BHIBOJOB M0 MOJTYYSHHBIM Pe3yIbTaTaM.

Cmpykmypa pacuemuo-epaghuieckou pabomawi:

1. TUTYNbHBIN JIHCT.

2. OrnaBneHue.

3. 3amanme. Ha naHHOM sTame HaJAO TOJHOCTBIO H3JIOKUTH JIaHHOE O0YdYarolemMycs

3aJlaHue.

4. Ucxonusle naHHble. CTYAEHT NPENOCTABISAET BCE CYILIECTBYIOLUINE MCXOJHBIE JTAHHBIE,

KOTOpBIE MOTYT MMOHAI00UTHCS [Tl IPOBEIEHUS PACUETOB.

5. Paznenbl, koTopbie OyayT COAEp)KaTh MPAKTUYECKHE PEIICHUS W aHAINU3 MOJYYEHHBIX

pE3yJbTaTOB.

6. BbIBOJIBI.

7. CIUCOK UCIOJIb30BaHHBIX UICTOYHUKOB.

8. [Tpunoxenue.

['padmyeckas yacTb NIpOEKTa BBIMOJHAETCS HAa OJHOM Jucrte Oymarum ¢Qopmara Al.
['paduueckoe n3o0pakeHne NpoeKiyii, 0003HaueHHs], PUGTHI TOHKHBI ObITH BBHIOJIHEHBI 110



npaBuiaM O(OPMIICHHUSI CTPOUTENbHBIX uepTexeid B coorBerctBuM ¢ ['OCT 21.602-2003
«OtormuieHre, BEHTWIALNS U KOHAULMOHUPOBAHUE BO3IyXay.

Tpebosanus no oghopmaenuio pabomoi:

HabGop Tekcra mnpou3BomuTCs B TEKCTOBOM penaktope MicrosoftWord mpudrom
TimesNewRoman pasmepom 12 pt yepe3 1,5 unrepBama wim 14 pt uwepes 1 wmHTEpBalL.
PexoMenmyeMoe 3HaueHue NoJIsl CTpaHulbl: JieBoe — 30 MM, mpaBoe — 15 MM, BepxHee U HUKHHUE
20 MM.

Hywmepanus crpanun pacyeTHo-Tpadudeckoi paboThl JOIKHA OBITH CKBO3HAS.

Bee wmmoctpanuu, momemiaeMple B pacueTHO-TpapHUuecKyto padoTy, TOJDKHBI OBbITh
THIATETbHO TMOJOO0PAHbI, Y€TKO BHINOJHEHBI. PUCYHKH W AuarpamMmbl JOJKHBI UMETh IMPSIMOE
OTHOILIEHHE K TEKCTY, 0€3 JIMITHUX U300paKeHUH U JAHHBIX, KOTOPBIE HE TOSCHSIIOTCS.

PacuetHo-Tpaduueckas pabora BKiIIOYaeT B ceOs pacueT MapaMeTpOB BO3/AyXa B IMOMEIICHHH
MOCTPOEHHUE MTPOIIECCOB €ro 00PaOOTKH.
1. Onpenenuts 1o 1-d quarpaMme BiakHOTO Bo3ayxa (CM. mpui. 1) mapaMeTpbl Bo3ayxa

(I - sHTaNPOMIO, (@ - OTHOCHTEIIFHYIO BIIQKHOCTB, p - HapuuanpHOe NaBieHue, t, -
TEMIIEpaTypy MOKpPOIO TEpPMOMETpa, t, -TeMmepaTypy TOYKH pOCBI), €CIH OH HMEeT
TeMIepaTypy no cyxomy tepmomerpy t. = 20°C u Biaroconepxanue d = 4 r/kr.

2. Bo3ayx, uMeronumii napamerpsl @1 = 40%, t; = 22°C u pacxon L = 1000 xr/4,
HarpeBaeTcs B MOBEPXHOCTHOM TETII00OMEHHHKE 70 to = 38°C.

OnpenenuTh SHTAIBIUI0 M OTHOCUTEIBHYIO BIIXHOCTh BO3JyXa IIOCIE HArpeBa M pacxojl
TertoThl. Mi300pa3uth mporiece Ha I-d quarpamme BIa)KHOTO BO3yXa.

3. 1 kr Bo3nyxa A (¢ = 50%, d = 5 r/kr) cmemmBaetcs ¢ 4 Kr Bo3ayxa B (I = 48
kJlx/kr, t, = 20°C). Onpenenuts MapaMeTpbl CMEIIAHHOTO BO3MyXa (cy M ley. [locTpouTh
mporecc 00paboTKH BO3ayXa.

4. TlocTpouTh mporecchl 00pabOTKH BO3/yXa: HArpeB, OXJIAXKICHHE, aquadaTHYecKOro 1
MOJIUTPOITUYECKOTO yBIaXHEeHHsI. [lapameTpsl Hapy>KHOTO BO3/yXa B OTONMHTEIBHBINA TIEpUO ty
= -30°C, @y = 75%. [lapameTpbl Hapy>KHOIr0O BO3[yXa B JeTHuM nepuon t, = 25°C, ¢, = 65%.
[Tapamerpsl BHyTpeHHero Bosayxa t, = 20°C, ¢, = 55%.

3amaua Nel

Onpenenuts 1o 1-d fuarpamme BiaakHOTO Bo3ayxa (cM. mpuit. 1) mapamerps Bozayxa (1 -
SHTAJBINIO, (p - OTHOCUTENHHYIO BIQKHOCTD, p - mapuuagbHOe JIaBJieHue, i, - TeMneparypy
MOKpPOTO TEpPMOMETpa,  t, -TemnepaTypy TOUKH POCHI), €CIIM OH UMEET TEMIIEPATYPY IO CYyXOMY
tepmomeTpy t. = 20°C u Bnaroconepxkanue d = 4 r/kr.

Pemenne

ITo 3amauneiM Temreparype t. = 20°C u Binarocozaepxaunuto d = 4 r/kr Haxoaum Ha |-d
nuarpamme (puc. 1) Touky A.
Yepes 3Ty TOUKY MPOXOIHUT JINHHH:

- DQHTAJIBIIUU I =30 xJx/kr;
- OTHOCUTEJIBHOM BIa)KHOCTHU ¢ =27%.
Ha mepeceuenun nuumii moctossHHOM SHTanbnuu | = 30 kJ[DK/Kr ¥ OTHOCHTEIBHOU

BraxxHocTH 100% HaxonuM TOUKy | ¥ COOTBETCTBEHHO TEMIIEpaTypy MOKpOro repmomerpa ty =
10,5 °C.

Ha mnepeceueHuy IWMHUM TOCTOSHHOTO Biarocoaepkanus d = 4 T1/Kr U JWHUK
oTHocHUTeNbHON BiakHOCTH 100% HaxomauMm TOUYKYy 2, KOTOpas COOTBETCTBYET TeMIlepaTrype
TOYKH pocsl t, = 1 °C.

H mnepeceueHMn IMHMM TIOCTOSIHHOTO Biarocojaepxanuss d = 4 T/KT ¥ JIMHUH
napuaibHbIX JABJICHUN Mapa HAXOAUM TOYKY 3, a IO HEHM MapuuaIbHOE JaBJICHUE MapoB Biaru
p =0,7 klla.
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Puc. 1. I-d amarpamma Baa:kHOro Bo3ayxa k 3agaue 1

3amaua Ne2
Bosnyx, uMeronuii mapamerpsl @1 = 40%, t; = 22°C u pacxo L=
1000 kr/u, warpeBaeTcs B IOBEPXHOCTHOM TemooOMmennuke gm0 t, = 38°C.

OnpenenuTb SHTANBINI0 M OTHOCUTENBHYIO BJIQXHOCTh BO3/AyXa IIOCIE HarpeBa M pacxof
TertoThl. M300pa3uTth mporiece Ha I-d auarpamme BIakHOTO BO3/yXa.
Pemenue

[Mlo @1 = 40% wu t; = 22°C maxomum Ha |-d jguarpamme (puc. 2) Touky A,
COOTBETCTBYIOIIYIO HAYaJIbHOMY COCTOSIHUIO BO3/1yXa.

[To muarpamme HaXOUM HAYATHHYIO SHTAIBITHIO BO3/TyXa 1, =39
kJK/KT.

[Ipomecc HarpeBa BO3ayXa B TIOBEPXHOCTHOM TEIUIOOOMEHHHKE TIPOTEKAeT TMpHU
NOCTOSTHHOM Biarocoaep>kanuu (d = const). Ha nmepeceuennn nmuamu d = const ¢ nuzorepmoii tp =
38°C naxomuM 104Ky B (iurnst AB), COOTBETCTBYIOLIYIO COCTOSIHUIO HArPETOMY BO3IYXY.

[To nuarpamme amst Touku B Haxomum:

- KOHEYHYIO SHTAJIBITUIO BO3/IyXa I, =53 xJIx/kT;

- OTHOCHUTENBHYIO BIIQ)KHOCTh 02 = 16%.
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Puc. 2. |-d nmarpamma BJ1a:KHOTO BO31yXa K 3a1aye 2

PaCXO)I TCIJIOTHEI HAa HArp€B BO3yXa COCTABJIACT

Q=L(Il2—- 1)—

1000
e

53 —39)= 3,80 kBr.
3600

3agaua Ne3



(Is

5 r/kr) cmemuBaercs ¢ 4 kr Bo3ayxa B

50%, d =

1 xr Bo3nyxa A (¢ =

48 xJIx/xr, tg = 20°C).

OrnpenenuTtb mapaMeTpbl CMEIIAHHOTO BO31YXa Pey U oy

3) TOuKy,

Pemienue
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ITo AuarpaMmMe HaxOAM HadaJIbHYIO DOHTAJIBIINIO 3TOT'0 BO3JyXa

27 xJx/KrT.

~

A
ITo Ig = 48 k/Ix/kr u tg = 20°C naxoxum Ha |-d quarpamme TOUKY, XapaKTEPHU3YIOIIYIO

COCTOsIHME BO3ayXxa B.



[Ipsimast nmuaust AB COOTBETCTBYET JTUHUU CMEIICHUS JABYX MOTOKOB BO3/AyXa, a 3HAYUT
touka C, XapakTepH3yIollasi CMECh JISKUT Ha 3TOW JUHUU. J[JIs1 HAXO0KIACHUS TTOJOKEHUU TOUYKHU
C HaiaeM DHTAIBLIIMIO CMECH.

3anuiieM ypaBHEHHE TEIUIOBOro OajaHCa CMEIICHHS C YY4€TOM 3aJaHHBIX KOJHUYECTB
BO3/lyXa

Ty +4-1g=01+4)l,.

Pewias ypaBHenue, oy4um:

1l +4-1g 1.27+4-48
o 1+4 1+4

Ha nepeceuenuu nmunuu cmemnienuss AB v TMHUM TOCTOSIHHOM SHTANbIUU cMecH | = 44
kJK/kr HaxoauM TouKy C, XapaKTepHU3YIOIIYI0 COCTOSSHUE CMECH.
[To nuarpamme HaXOJIMM OTHOCHUTEINIbHYIO BIIaXKHOCTh CMECH

Pen = 72%.

= 44 xJIx/xr.

MeTtoauyeckue peKOMeH/IallM U 110 MOATOTOBKe K JIA00PATOPHBIM 3aHATHAM

Benymeii nenpto mabopaTopHbIX padoT SBISETCS SKCIIEPUMEHTAIbHOE NOATBEPIKICHUE U
IIPOBEPKA CYILECTBEHHBIX TEOPETUUECKUX MOJI0KEHUN (3aKOHOB, 3aBUcuMocTel). ConepikaHueM
71a00paTOpHBIX pabOT MOTYT OBITh 3KCIIEPUMEHTaNIbHAS MpoBepka (GOpMyJ, METOJUK pacueTa,
YCTaHOBJIEHHE U MOJTBEPKIEHUE 3aKOHOMEPHOCTEN, 03HAKOMJIEHHE C METOJUKAMU [TPOBEICHUS
JKCIIEPUMEHTOB, YCTAHOBJIICHHE CBOMCTB BELIECTB, HUX KayeCTBEHHBIX M KOJUYECTBEHHBIX
XapaKTepUCTHK, HAOJIIOJIEHUE pPa3BUTHUS SBJIEHUM, HpoLeccOoB W JAp. B Xoxe BhINoONHEHUs
3aJJaHUi Yy CTYAEHTOB (DOPMUPYIOTCS MNPAKTUYECKHME YMEHUS M HaBbIKM OOpalleHus ¢
pa3IuYHbBIMU  pubOpamMu, YCTAaHOBKaMH, JIaDOpaTOpHBIM O0OOPYAOBAHHMEM, AanIaparypoi,
KOTOPbIE MOTYT COCTaBJIATH YacTh HNPO(GECCHOHATBHOM MPAKTUUECKOW MOATOTOBKU, a TAKXKe
UCCIIEIOBATENbCKUE YMEHHUs (HaOionaTh, CpaBHUBATh, AHAIM3UPOBATh, YCTAHABIUBATh
3aBUCUMOCTH, JIelaTh BbIBOJbl M OO0OOLIEHMS, CAMOCTOSTEIbHO BECTH HCCIEJI0BaHUE,
0(QOpMIISITH PE3YIbTAThI).

JlaGopaTtopHble pabOTBI MOT'YT HOCUTb PENpPONYKTHBHBIM, YaCTUYHO - TIOUCKOBBIA U
MMOMCKOBBIN XapakTep.

PaboTsl, HOCAIIME PEPOYKTUBHBINA XapakTep, OTIUYAIOTCS TEM, YTO MPU UX MPOBEIECHUH
CTYJEHTBI MOJIb3YIOTCS MOJAPOOHBIMU HHCTPYKLHSMH, B KOTOPBIX YKa3aHbl: 1LI€Jdb paloOTHI,
HOSICHEHUsI (TeOpHsl, OCHOBHBIE XapaKTEepUCTUKH), 000PYAOBaHUE, annapaTypa, MaTeprabl U UX
XapaKTepUCTUKHU, TMOPSI0K BBIIOIHEHHUS] pabOThl, TaOIUIbI, BHIBOJBI (0€3 (OpMYyJIHUPOBKH),
KOHTPOJIbHBIE BOIIPOCHI, yueOHas U ClielualbHas JIuTepaTypa.

Pabotbl, HOCsIIME YAaCTUYHO - TOWCKOBBIM XapakTep, OTIMYAIOTCS TEM, YTO IMpPU HX
NPOBEICHUHN CTYAEHTHl HE MOJB3YIOTCA MOAPOOHBIMU HHCTPYKLUMSAMH, UM HE JIaH MOPSIOK
BBITMIOJTHEHUSI HEOOXOIUMBIX AEUCTBUN, U TPEOYIOT OT CTYIEHTOB CaMOCTOSATEIBHOrO Moja0opa
0o0opy0BaHuUs, BBIOOpAa CIIOCOOOB BBINMOJHEHHS pabOThl B MHCTPYKTUBHOW M CIIPaBOYHOM
JUTEpaTypsl U Ap.

PaboTsl, HOCAIIME MOUCKOBBIA XapakTep, XapaKTepU3yIOTCS TE€M, UYTO CTYJIEHTHI JOJKHBI
PEIINTh HOBYIO JUISl HUX MPoOJieMy, OMpasich Ha UMEIOIINECS Y HUX TEOPETUUECKUE 3HAHUS.

@DopMbI OpraHU3aluu CTYJEHTOB Ha JJa0OpaTOPHBIX paboTax: (ppoHTaNbHAs, IPYNIIOBas U
WHAUBUIyalIbHAS.

[Ipu ¢ponTampHON (¢dopMe oOpraHM3allMM 3aHATHH BCE CTYAEHTHl  BBITOJHSIOT
OJIHOBPEMEHHO OJIHY U TY e paboTy.

[Ipu rpynmoBoil ¢opme opraHuzalMu 3aHATHH OJHA W Ta XK€ paboTa BBIIOIHIETCS
Opuragamu 1o 2 - 5 4eIOBeK.

[lpyu wHAMBHAYyaNbHOW (oOpMe OpraHu3aluu 3aHATHUA KaXAbIM CTYJEHT BBIIOIHSIET
UHAUBUYaJIbHOE 33/1aHUE.
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OdopmieHne TUCHMEHHOTO OTYETa 10 BBINOJHEHHOW paboTe B COOTBETCTBUHU C
TpeboBaHusIMU. [[MCHMEHHBIN OTYET O BBIMOJIHEHHOM JJA0OPATOPHOU pabOTe JOIIKEH COACPIKATh
CJICAYIOIINE CBEICHUS:

- Ha3BaHME PabOTHI U CBeACHUS 00 aBTOpE oTueTa (Kypc, uMs, haMuins);

- 1IeJTh paboThI U (POPMYIIHPOBKA UCTIOIB3YEMOTIO METO/Ia aHAIIN3A;

- OMHCAHKE BHIMIOJHEHUS JTA0OPATOPHBIX UCCIICAOBAHHUI WM PACUCTOB;

- CIIMICOK MCTIOJIb3yeMOH JINTEPATyPHI.

O1neHKM 32 BBIMIOJHEHUE JIA0OPATOPHBIX PadOT YYMTHIBACTCS KaK IOKa3aTeNb TEKYyIeH
yCIIEBaEMOCTH 00Y4JaIOIIEeTOCH.

pa3nIHOl GOpMEI.

JlaGoparopHas pabota 1. M3MepeHue napamMeTpoB COCTOSHUS BIAXKHOTO BO3lyXa.

C moMompl0 pa3iauyHBIX NPHUOOPOB (TEPMOMETPOB, MUKPOMAHOMETPOB, aHEMOMETPOB,
IICUXPOMETPOB) OIIPEIEIIAIOT IapaMeTphl BO3/1yXa.

Lenpto HacTosAIEH pabOTHI ABIAETCS U3yUYEHHE CBOIMCTB BIAYKHOTO BO3/1yXa U OINPEIEICHUE
BJIQKHOCTH BO3/yXa, a TAK)KE ONpPEENICHUE TEMIIEPATyphbl «TOUYKH POCHD».

Jljig oAroTOBKM K paboTe HEOOXOAMMO M3YUUTh COOTBETCTBYIOIME Pa3feiibl CAEAYIOLIUX
JUTEPATYPHBIX UCTOUHUKOB:

1. Tuxomupos K.B. Terorexnuka, TeriorasocHadxxenue u BeHTwAnus, 1974. §19.
2. I'yce B.H. Tennocna6xxenue u Bentmsanusd, 1975, §30.
TeopeTnyeckre OCHOBBI.

Temmneparypa u cBsi3aHHasi ¢ HEW BJIAXKHOCTb BO3JyXa IOMEIEHUH, a Takke TemIeparypa
BHYTPECHHEH MOBEPXHOCTH HAPYKHBIX OIPaKICHHH UMEET OOJIBIIOEe CAaHUTAPHO-TUTHEHUIECKOEe
3HaYEHHUeE.

Jlia obGecrieyeHUs HOPMaJIbHOM TEPMOPETYJIALMK YEJIOBEK [OJDKEH OTJaBaTh TEIUIO B
OKpY’Karollyto cpeny. Temno, oTiaBaeMoe TEJIOM YelloBeKa, epelacTcs B OKPYKAIOILYIO Cpeay:
TETUIOTIPOBOAHOCTBIO, KOHBEKIIMEH, MOYEHCIYCKaHMEM U 4Yepe3 HCIapeHue Bjard ¢
HOBEpPXHOCTH Tena. JIIo0oi 13 crocoboB CBA3aH ¢ TEMIIEPATYPOH U BIAXKHOCTBIO OKPYIKAIOIIEr0
BO31yXa. A TemmepaTypa Ha BHYTPEHHUX IMOBEPXHOCTAX OTPAXICHHN IODKHA 00eCreunBaTh
HEBBINA/ICHUE KOHJEHcaTa (pochl) Ha MOBEPXHOCTAX. Takum 00pa3oM, Ui yJOBIETBOPEHUS
CaHUTApHO-TUTMEHWYECKUX TpeOoBaHMM HEoOXoAMMO oOecnedyuTbh TEeMIEepaTypHbId U
BJIQKHOCTHBIH PEXUM OBITOBBIX M OOIIECTBEHHBIX IOMEIIEHUH COIrJIaCHO HOPMAaTHBHBIX
TpeOOBaHWH TpPH TPOSKTHPOBAHWM CHCTEM  OTOIUICHHUS, BEHTWISAIHH W  YCTaHOBOK
KOH/IMIIMOHUPOBAHMSI BO3/yXa.

PaccmoTrpumM cBolicTBa Bo3ayxa.

Oxpy:xaroluii Hac aTMOC(hEpHBIN BO3yX SABISETCA CMEChIO ra30B. OH MPAKTUYECKH BCET/1a
ObIBaeT BIAXXHBIM. BOJsSHBIE Mapbl MOTYT HAaXOJUTCS B BO3JyX€ KaK B IEPErPeTOM, TaKk U B
HacChIIlEHHOM cocTosiHuM. Cyxas yacTh BO3AyXa OOBIMHO coAepXuT 78% azoTa (Mo obbemy),
okoJ10 21% kucnoposia u HeOOIbILIOE KOJINYECTBO APYTUX ra3oB. CoJep:kaHue BOASHBIX apoB B
aTMOC(EpHOM BO3yX€ OIpEeIIIeTCs] B OCHOBHOM €ro Temreparypoil. B 6osbmmHCTBE ciiyyaeB
BOJISTHOW TIap B BO3JyX€ HAXOIUTCS B MEPErpeTOM COCTOSHWUHM, M Takas MapOBOISHAS CMECh
MOXET OBITh OTHECEHa K HJACaJIbHBIM ra3aM IMOAYUHSIONMXCS 3akoHy JlampTOHA: naBieHHE
BJIQXKHOTO Bo3ayxa (OapoMerpuueckoe JaBlIeHHWE U HAIEro ciydas) paBHO CyMMe
napuuaibHax JaBJICHUNA CyXOro Bo3Jayxa M mapa.

P6 = PC..B + Pn

Ecnu Temneparypa BiakHOro Bo3ayxa t Gojblle Temreparypbl HACHIILIEHHOTO Bo3ayxa fs,
COOTBETCTBYIOIIEH MapuuaibHOMY JaBIEHHs IMapa, TO Map B TaKOM BO3/JyXe HE HACHIIIAET
IPOCTPAHCTBO U SIBJISIETCS IMEPErpeThIM, Takash CMECh CYXOro BO3AyXa C IMEperpeTbiM MapoMm
Ha3bIBACTCS HACHIIIEHHBIM BO3yXOM. ECIIM IOHMKATh TeMIepaTypy HACHIIIEHHOTO BO3yXa, TO
MOYKET HAaCTYMHUTh TaKOW MOMEHT, KOTJa TemiepaTypa mnapa t,, paBHas Temreparype BIaXXHOTO
Bo3Ayxa t OKaxeTcs paBHOM TakKe W Temreparype HaceimeHus t,=t= ts, a P, = Ps . B atom
cllyyae Tap BO BJIQXXHOM BO3JYyX€ OKa3bIBAE€TCS CYXMM HAaChIIeHHbIM. [Ipu nanbHeliem
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OXJIAXKJICHUU BJIAXKHOTO BO3AYyXa Map HAYUWHACT KOHACHCHUPOBATBHCA, T.C 6y;[eT HaGHIOIIaTLCH
oOpa3zoBaHue TyMaHa (BBITIAJICHUS POCHI).

Temneparypa, paBHas TeMIEpaType HACBILICHUS IPU IApUUAIBbHOM JABIEHUU I1apa BO
BJIQKHOM BO3JIyX€, Ha3bIBACTCSl TEMIIEPATYPOU TOYKHU POCHI.

OCHOBHBIMU XapaKTEPUCTUKAMH BIIAYKHOTO BO3IyXa SBJISIFOTCS CIIEAYIOIINE:
1. OTHOCHTENbHAS BIIAKHOCTh BO3JyXa (0, KOTOpas OIpPENeNsIeT CTEHCHb HACHIICHHS
BO3/1yXa BOJSHBIM I1apOM:

= Lo @
ps P

P.,Ps - IUNIOTHOCTH ITapa COOTBETCTBEHHO HEHACHIIIEHHOTO U HACBIIIEHHOTO BO3/yXa IPH OJHON
U TOM K€ TeMIeparype.
P, . Ps - mapuunanbHble AaB/IeHUs [1apa B HEHACHIILIEHHOM U HACBHIILIEHHOM BO3/yX€ IPU OJHOH U
TOH K€ TeMIIepaType.

Jnst HaceieHHoro Bo3ayxa ¢ = 1 u 100%, a j1u1st HeHACBIEHHOTO BJIAXHOTO BOo3ayxa ¢ < 1.

OTHOCUTENbHYIO BJIAXHOCTH ONpPEACISIIOT C TOMOLIbI0 Ipubopa, Ha3bIBAEMOTO
ncuxpomerpoM. Ilcuxpomerp cOCTOUT M3 JABYX TEPMOMETPOB, OJIMH M3 KOTOPHIX OOEpHYT
0aTHCTOBOIl TKaHBIO Ui IIOCTOSHHOTO CMayMBaHUS pe3epByapa TepMomerpa Bomoil. C
MOBEPXHOCTH  pe3epByapa TEPMOMETpa IOCTOSHHO TIPOMCXOAMT HCIIAPEHHE  BIIATH.
MHTEHCHBHOCTh MCHAPEHUS 3aBHCUT OT BIAXKHOCTU M TEMIIEPATYphl OKPYXKAIOLIETO BO3IyXa:
YEM MCHBIIC HACBIIIICH BJIAroi BO3yX, TCM MHTCHCUBHEC UCIIAPCHUC «MOKPOTI'0>» TECPMOMETPA U
HIDKE €ro IMOKa3aHus, TaK Kak Ha HMCIapeHue pacxonyercs Terwio. Ilo mokazaHusM cyxoro u
«MOKpOT0» TEPMOMETPOB € MoMmoIpio |-0- quarpaMMbl MOXKHO OINPEICIUTh OTHOCHUTEIBHYIO
BJI&YKHOCTB BO3yXa.
2. AbGcontoTHas BilaxHOCTh D, KoTOpas onpeaenseT Maccy BOASHOIO mapa cojepskauierocs B 1
M BI&KHOrO BO3ayxa. OJHAKO, Yalle HCIOIB3YIOT JUIS XapAKTEPHCTHKH BO3IyXa MOHSTHE
BJIar0COICPIKAHHMSL.
3. Bmaroconepxanue Bo3myxa O — ecTh OTHOIICHHE MacChl BOJISHOrO mapa (B rpamMmax) K
€/IMHUIIE MACChl CyXOT0 BO3/IyXa
GH

-1000—— 3)

KT C.B.

d=
C.B
BLIpaSI/IB MAcCChI IIapa U CyXOro BO3JyXa 4Ye€pe3 UX MOJICKYJISAPHBIC MACCHI, IMapIHAJIbHBIC
JaBJICHUS U OTHOCUTCIIbHYIO BJIQXKHOCTD ITOJTYUYUM:

g= P 10002180162 00060 Pn (4)
HCBPC.B 28’95PCB PG _Pn
P
wma d =622— 275 (5)
Ps—@-Ps
4 TennocofiepKaHue BJIAXKHOTO BO3fyXa (dHTanmemus) | — ecTh KOJNMYECTBO —TeIla,

coJiepkalieecsi BO BIIAXKHOM BO3JyX€ OTHECEHHOE K €IMHHUIE MacChl CyXOro BO3JayXa.
OHTaIBNNS BJIAXXHOTO BO3JyXa paBHA CyMME SHTAJBIIMNA CyXOTO BO3[yXa M BOJSHOIO Mapa,
JIx/xr.c.B.

[ P o

| =1,0005t + (2500+1,8t) 3 (6)
1000

Ha ocnoBe ypaBuenwmii 4,5 6 npod. JI.LK.Pam3uneim B 1918 romy Obiia cocrariena I-d-
auarpamma, HIMPOKO HCIIOJIb3yeMasi JJIsl pacdyeTOB CBSI3aHHBIX C WM3MEHEHMEM COCTOSHUS
BJIQXKHOTO Bo3nyxa. Jluarpamma umeeTcsl B YKa3aHHBIX paHee JUTEPaTypHbIX HMCTOYHHKAX, a
TaKXe MMeeTcss Ha jJabopaTopHOM cTeHje. PparMeHThl AMarpaMMbl NMPUBEIEHBI Ha PUCYHKaX
HUXKE.

Ona nocrpoeHa (JUIsl JydlIero MCIIOJIb30BaHMs IUIOIAAN JUArpaMMbl) B KOCOYTOJIBHOM
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CHUCTEME KOOpIAMHAT.

[To ocu opauHAT OTJIOKEHBI 3HAUEHUS PHTAIbNUU |, O ocu abumcce, HaNpaBICHHBIN MO
yriaoM 135°C k ocu | , omioxkensl 3HaueHus Biaarocozgepkanus d (puc.l). Jus ynoOcrsa
3HAYEHUS BJIArocoAepKaHUil CIIPOEKTUPOBAHO HA TOPU30OHTATBHYIO OCh.

[Toste nuarpaMMbl pa3OUTO JIMHUSMH TTOCTOSHHBIX SHTaNbIHK |=CONSt 1 BiIarocoaepxaHuit
d=const. Ha Hero Taxxe HaHECEHBI JIMHUM MOCTOSHHBIX 3HAUCHHUN Temmeparypbl t=const u
3HAYEHU OTHOCUTEJIBHOW BIIAXKHOCTH (=CONSt. B HM)KHEN 4YAaCTH AHArpaMMbl PacCIOOKEHA
JUHUS HMMEIOIIasi CaMOCTOATEIbHYI0 OCh opauHaT. OHa CBS3BIBAET B COOTBETCTBHH C
BeIpakeHueM (4) Biarocoxaepkanue d, ¢ mapiuanbHbIM gaBiieHueM mapa. OChb OpAMHAT 3TOTO
rpaduka siBisieTcs IKaia NapluagibHOTO 1aBJICHHS BOJISHOTO napa Py.

[Tone I-d-muarpammer pasaencHo gunueir ¢= 100% nHa aBe yactu. Beiiie 3To# auHHM
pacnosoxeHa o0iacTe HeHachlleHHOro Bo3ayxa. Jluuus @= 100% COOTBETCTBYET COCTOSHUIO
BO3/lyXa, HACBIIICHHOTO BOJSHBIMH NapaMu. Hike 3Toil JIMHUM — 00JacTh MEPEHACHIICHHOTO
BO3/yXa (00JacTh TyMaHa).

Kaxnas Touka B moje auarpamMmbl COOTBETCTBYET OIPEACIICHHOMY TEIIOBIAKHOCTHOMY
COCTOSIHUIO Bo3ayxa. [lonoeHue TOYKH OINpeAeeHHOMY TEIIOBIaXXHOCTHOMY COCTOSHUIO
Bo3ayxa. [lonoxeHue TOUKH OnpeieneHsl 1o
I-d-auarpamme, Kak Tpou3BojaHBIE. KpoMe TOro, MOKHO ONPEICIUTh TEMIIEPATYPY «TOYKH
pocs» t, 1 TemIepaTypa MOKpOro Tepmomerpa t,, .

TemmepaTypoii TOYKHM pOCHI HA3bIBAETCSl HAWHU3IIAs TeMIepaTypa 10 KOTOPOW MOXKHO
OXJIAJIUTh BO3AYX MPH COXPAHEHUU €T0 BIATOCOJEPKAHMS MOCTOSIHHBIM. J[JIs mogydeHust 3Toi
TemIepaTypbl HyxHO Ha |-d-muarpamme (puc.2) oT TOYKH (A) COOTBETCTBYIOIICH MaHHOMY
COCTOSIHUIO BO3yXa (Hampumep t ¥ ¢) omycTuThes mo juHuu d=const
1o niepeceueHus ¢ nunueit g=100% (touka B)

[Ipoxonsimas vepe3 Touky mnepeceuenus (B) nuuus t=const Oyaer cOOTBETCTBOBATH
3Ha4YeHHUIO 1, .

Temneparypa MOKpPOro TEpMOMETpaA paBHA TEMIIEpaType HACHIIICHHOTO BOJHBIMU MapaMu
BO3/yXa MpH gaHHOW sHTanbiuu. Ha |-d-mmarpamme temmeparypa ty COOTBETCTBYET JIHMHHUS
t=const mpoxoxsmias yepe3 TOUKYy nepecedeHus JuHuu |=CONSt 3amanHOro coctosiHus (A) c
muauer p=100%. Touka (C) OyaeT coOTBETCTBOBATH 3HAYCHHUIO - ty, .
3aganue:

Ornpenenuts TeMneparypy NOBEPXHOCTU OTPAXKAAIOIINX KOHCTPYKIUNA TOMENIEHUS C TTIOMOIIBIO
nupomerpa ELITECH I1550.

C noMouibIo NCUXPOMETPA ONPEAETUTh TEMIIEPATYPHI.

Crenatpb 3aMephl OTpaXkIAIOIIUX KOHCTPYKIIUH.

OnpenenuTs paJualMoOHHYIO TeMIlepaTypy ¢ nomouisio nupomerpa ELITECH I1550.
OrnpenenuTts TeMrepaTypy NOMEIICHHS.

CpaBHUTH TEMIEPATYPHI MOBEPXHOCTU OTPAXKAAIONIUX KOHCTPYKIIMM C HOPMAaTUBHBIMU B
3aBUCHMOCTH OT Ha3HAYCHUS TTIOMEIICHHSI.

CpaBHUTH aKTUUYECKHUE MEepenaibl TEMIEePaTypbl C HOPMATHBHBIMHU.

Crenars BBIBOJI.
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Puc 1. I-d-quarpamMma Bi1a)kKHOTO BO3IyXa

JlaboparopHas pabota Ne2
OrnpezenieHne TEMTOTEXHUUECKUX XapaKTEPUCTUK CTPOUTEIBHBIX MATEpUAJIOB.

Hens pabotei: Onpenenuth pachpeneieHre Biard M HaJIMYUU 30HBI KOHJIEHCAIIMH B TOJIIIIE
OTPKIEHUS MPHU PA3TUYHBIX BapUAHTAX PACIOJIOKEHHUS CJIOS TEIIOBOW W3OS, BHIOpATh
ONTHUMAJIBHBIN BapUAHT.

Teopernyeckue 0CHOBBI.
Brnara, copepxaiascsa B BO3ayXe, MOXET KOHIEHCHPOBAThCSI HAa MOBEPXHOCTH U BHYTPHU
Hapy>KHOU cTeHbl. [loBepXHOCTHas KOHJEHCAlUs TMPOUCXOJUT B CIy4ae CONPUKOCHOBEHUS
TEIUIOT0  BO3AyXa IOMENIEHUS C XOJOJHOM TMOBEPXHOCTHIO CTEHBI, IPU  YCIOBUU
t;<t,(Temneparypa BHyTpeHHEH MOBEPXHOCTH CTEHBI MEHbBIIE TEMIIEPATYPBI «TOUKH POCHI»).
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B 3uMHee ke BpemMsi BOASIHOM ITap BHYTPEHHero Bo3ayxa, iuppynaupys yepes
HAPY’KHbIE OIrPAKACHH S, MOKeT BCTPETUTH CJI0M OIPAKICHUS, TEMIIEPATYPY KOTOPBIX
Oy/JeT HUKe «TOYKH Pochl». Bo3HUKaeT KOHIeHCAIUA BJIATH YKe B TOJIIIE OIPaKIeHUsl.

N306e:xaTh KOHAEHCANMH B TOJIIE YAAETCA 1ajleKo He Bceraa. YacTo npuxoauTbes

OPHEHTHPOBATHCH HA €CTECTBEHHYIO MPOCYUIKY OIPaKIeHUs B TeIIoe BpeMsi roja.
IMpocymka nHanodosee 3¢pdeKTUBHA B OTPAKIEHUAX HUKHUX ITAKel, B KOTOPBIX Ja)ke NPH

0e3BeTpHUU MOCTYNAaeT 00JIbII0E KOJIUYECTBO CBEXKero (Cyxoro) Bo3ayxa, a Taki:ke B

OrpaKIeHUNAX, HEIOCPEACTBEHHO 001yBaeMbIX BETPOM HJIH 00,1y4aeMbIX coJIHLeM. st
HeOJIArONPUATHBIX CJIy4YaeB 1eJIecO000Pa3Ho MPOBETPUBAHME OMEIEHUH U crielHAJIbHAs
BCHTHJISIIUS.

KongeHncanus BIaru B TOJIIE OTPAKICHHS MPOUCXOIUT, €ClIH (PaKTHUeCKas YIpyrocTh
BOJSHBIX TIIApOB BO3JyXa €, MM. BOJ. CT. JIOCTUIAeT BEJIWYMHBl MAaKCUMaJbHOU yIpPYyrocTu
BOJISTHBIX MapoB E, MM. BOJI. CT.

Jlis BBISBIICHUS HAJIM4YWS WM OTCYTCTBHSI KOHJCHCAIMU B TOJIIE CTEHBI HEOOXOIUMO
BBITIOJIHUTH CJICYIOIICE:
1.IToctpouTts rpaduk pacnpeaeneHus temmnepatyp B creHe t=f(x)
2.IlocTpouTh JUHUIO paclpeliesieHUs B CTEHE MAKCUMAJIbHON YIPYroCcTH BOJISTHBIX TIapOB
E=¢(x)
3.I1ocTpOUTb JIMHUIO PacIpeCICHUS PEaTbHOM YIIPYrOCTH BOASHBIX MApOB €=\(X)
4.CpaBauth rpaduku e=y(X) m E=@(X) um BBIICHUTH HajdWM4KMe 30HBI KOHJEHcanuu (00JacTh
MEXTy TOYKAMU TIePECeUCHHSI TPAPUKOB).

J1J1si mocTpoeHusi TemnepaTypHoro rpaguka t=f(X) HeodxoaumMo onpeneauTh
TeMIlepaTypbl BHyTPeHHEll MOBEPXHOCTH, B 32/IaHHBIX CeYEHUSIX CJI0€B, HA TPAHMIIE CJI0EB
U TeMIIepaTypy HAPYKHOI NMOBEePXHOCTH. JJ1s1 onpeae/ieHUs TeMIIePaTyp B YKa3aHHbIX
TOYKAX He00X0AMMO 3HATH PACUYETHBIE COOTHONIEHHS, XapaAKTEePHU3YIOIHe TeNI1000MeH
yepes CTEeHy.

IIpouecc Teny10060MeHa Mek1y BHYTPEHHUM U HAPYKHBIM BO3YXOM Yepe3
pa3aesuTebHYI0 CTEHKY HA3bIBAETCH TellJionepeaayei.
KosmuecTBO TemioThbl, TepsieMoe Yepe3 CTEHKY, onpeae/sieTcsi ¢ IOMOIIbI0
YPABHEHHUA TeIionepeaayn:

Q=kF(t:—t) = — t, -t
> 8 /A +1/a, +1/a,
i=1

roe K — koadduimenT Teronepeaayu, BT/(M2 °C); O, Oy — KOI(PDHUIMEHT TEMIOOTAAYH
COOTBETCTBEHHO BHYTPEHHEHl W HApYXHO#l TmoBepxHoOcTeil orpaxaenus, BT/(M> °C); A -
KOA((UIIMEHT TEeIJIONPOBOJHOCTH MaTepuaia OrpakIeHus, BT/le"paI[; t;, ty— Temmeparypa
COOTBETCTBEHHO BHYTPH U CHAPYKH nomenienus, C; F— oBEpXHOCTh OrpaKaeHus, M.
[Iporuecc Temnonepeaayn CKiIaIbIBaeTCs HA TPEX MPOIECCOB:

1) TemwmooTnauM OT BHYTPEHHETO BO3JyXa W BHYTPCHHEHW ITOBEPXHOCTH CTCHBI, MPU 3TOM
KOJIMYECTBO TEIUIOTHI OT/JAaBa€MOE€ BO3JIYXOM IMOBEPXHOCTH COOTBETCTBYET 3akoHY HbroTOHa-
Puxmana:

F 1)

Q=a,(t,~7,) F="_"F, @

rjae T, — TEMIepaTypa Ha BHYTpeHHeW moBepxHocTH ctenbl, C ; Ry=1/a;, — conmpoTHBieHHE
TEIUI00TIa4e C BHYTPEHHEN IOBEPXHOCTH CTEHBI, M2 °C/BT.

2) TEIIONPOBOJAHOCTH CTEHBI, IPHUUYEM COIIACHO 3aKOHY Dyphe CTEHa MPOBOIUT CIEAyIOlIee
KOJIMYECTBO TEIUIOTHL:

T, — T
— BH HIT F — BH HIT F , 3
Q Oy /A +0, /Ay +... 48, /N, R ®)

I1€ Ty; — TEMIIEPATYpa HA HAPY)KHOW IMOBEPXHOCTH CTEHBI, ~C;
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n
_ . 2
Rer = E 8,/A; — CONpOTHBJIEHHE TEILIOMPOBOJHOCTH CTEHBI U3 N cioéB, (M~ °C) /BT.

3) TemI00TAa4YM OT HApYHOW TOBEPXHOCTU CTEHBI K BO3AYXY
Q = oy (tun—ty)F 4)

[Ipu  ycraHoOBUBIIEMCS(CTallHOHAPHOM)  TEIJIOOOMEHE  TEIUIOBOW  MOTOK  OCTaeTcs
Heu3MeHHbIM. OJHO M TOXKE€ KOJIMYECTBO TEIUIOTHI OTHAETCS OT BO3JyXa K IMOBEPXHOCTU U
nepenaércs yepes3 CTEHKY.

(tB - 8BH) = k(t6 - tH) (5)
W3 ypaBHeHus 5 onpenensiercs TeMnepaTypa Ha BHYTPEHHEHN MOBEPXHOCTH CTEHBI
k(t, —t,)

o = L (6)

aB
AHaJIOTMYHO HaXOAUTCS TEMIEpPaTypa HapyxcHoﬁ MOBEPXHOCTHU

Ck(t

7, =t k@, —t) (7)

HIT H
(X'H

CpaBHUBas TEMJIOBOW MOTOK, BOCIPUHUMAEMOW MOBEPXHOCTHIO M MPOBOJMMBIN depe3 MepBbIil
CJIOW, HalJIeM TeMIlepaTypy Ha rpaHule 2-yX CIIOEB:

tcn =Tpn — afB(tB - TBH)Sl (8)
7\‘1

IIpupaBHUBas TEIUIOBOW MOTOK, Y€PE3 MEPBBIA CIIOM CTEHBI U YaCTh 3TOTO CJIOS ¢ TOIIIMHON X1,.
Omnpenensiercsa TeMneparypa B TOUKE IEPBOTO CIIOS:

T, —t
txl = Tpn — = < Xy (9)
I
Temnepar B CEUCHUU X2 BTOPOI'O CJI0SA MOXXHO OIPEACINTD IO CICOYIOIIEM ABHCHUIO:
parypy p p y Yyyp
t, —7
txz =Ten — uXZ (10)
5,

Pacnpez(eneHI/Ie BOISAHBIX ITAPOB B TOJIIEC CTCHBI.

a) MAKCHMMAJIbHAS YIIPYTOCTh BOASIHBIX NAPOB- CYIIECTBYET OJJHO3HAYHAS 3aBHCHMOCTD

MAaKCUMAJIILHOT0 COACPKaHUS BOAAHOI'0 ITapa B BO3yX€E OT TEMIIEPATYPhbI
1513,89+23,59t

Ecmt>0,T0 E(t)=e 2
1752+29,027t

Ecimt <0, ToE(t) =€ 273 (11)
Rus = 0,0267, (MZ"{‘pT.CT.)/F ; Ruy = 0,0052 (Mz-q-pT.CT.)/r

CnenoBarenbHO, 3Has pacHpelesieHuss TeMIepaType CTeHE, MOXKHO ONpEeIeNIUTh
MaKCHUMAaJIbHYIO YIIPYTOCTh BOSHOI'O Mapa B JII000M CEUEeHUH.
0) ¢pakTHUYecKasi yNIPyrocrb BOASHBIX NIAPOB - el CTBUTEIbHOE pacipeaeleHHe YIPyrocTH
BOJSIHOTO Napa 3aBHCHT OT BJIA)KHOCTH BHYTPEHHEr0 M HAPY’KHOI'O BO31yXa H BEJMYHHBI
CONPOTHUBJICHHUS NAPONPOHMUAHMIO BHYTPEHHEH W HAPY/KHOHM BO3AyXa M BHYTPEHHHX
CJI0€B CTEHBI.

3HayeHHe AeHCTBHUTEJBbHONH YNPYroCTH BOASIHOIO mapa, KoTopoe ObLIo Obl NpH
OTCYTCTBMH KOHJAEHCAIUM BJIATH B TOJIIIE CTEHbI

e —e —(R +§R)e‘*_eﬂ (12)
X B BIT n
3 RBH

rre €; = OEg-ympyrocts BomsHOTO Mapa ¢ BHYTPEHHEH CTOPOHBI CTEHBI, MM PT. CT.; €y = QEy-
YIPYrocTh BOASHOTO Mapa ¢ HAPYXHOH CTOPOHBI CTE€HBI, MM PT. CT.; Ry - CONpOTHBIEHHE
gonpOHHuaHH}o BHYTPEHHEH ITOBEPXHOCTHU CTEHBI, (M2 9 MM pT.cT.)/T, Ry = 0,2
(M"-9-pT.CT.)/T;
Ryn - COTPOTUBIIEHUE  MApONPOHHUIIAHUIO HAPYKHOM MMOBEPXHOCTH CTE-

, (M%a MM pT.cT.)/T, Ry = 0,1 (Mz"l'pT.CT.)/l“; Ron —COIPOTHUBIIEHUE MAapPONPOHHUIIAHUIO



16

OTpaKIEHUS, KOTOpOoe omnpenensiercs mno gopmyine (13):
Ron = Run + 2ZRi + Ryp (13) rme XR;i- cymma
CONPOTUBIICHUNA  NApPONPOHULAHUIO  BHYTPEHHUX  CIOEB  CTEHBI  OT  BHYTPEHHEH
HOBerHOCTH(M2-q-pT.CT.)/r.
Ha puc.l1- xapakTepHble BapHaHTbl paclolokeHWs JMHUM € u E B ogHOCIoWHOM
orpaxaeHuu (Bcerma €<E), cxema 0)- 0 KOHJCHCAIMH B TOJIIE, TaK KaK B OTJIEIbHBIX CEUCHHIX
ynpyrocts e>E.

I I |
Xr |
1 | 7?[

En

Tz

/

§ KOHTCHCAINH

Fay

",

I0HA 4"
%

Puc.1. BapuanThl pacrnosnoxeHus
JUHUN E ¥ e B OTHOCIIONHOM OT'PaKI€HUH
30Ha KOHJEHCAllMM YMEHbIIAETCd MEeXAy ToukamMu A u b, moiaydaeMbIMU KacaTelbHBIMH,
IIPOBEJCHHBIMU K KPUBOU E U3 TOUEK €5y U €yy. JlelicTBUTENbHAS( YK€ C yUETOM KOHJIEHCAIIMH)
JIMHHS YIPYTOCTH MPEACTABIIAET COOOM y4acTOK NPSIMOH €x,-A, KpuBYI0 A-b 1 ipsimyto b - €.
Coneprxanue paboThI
B pa0ore 3agana 1ByXC/10liHAsl CTeHAa, HEOOX0AUMO MCCJIeI0BATH BJAMSHUE PA3JIHYHBIX
BAPHUAHTOB PACIOJIOKEHUS CJIOSI TEIJIOBOI M30JIALMUA HA BO3MOKHOCTb 00Pa30BaHM Sl 30HbI
KOH/ICHCAIMH BJIar¥ B cTeHe. /lJIs1 3Toro npoBoauTcsi pacyér AJsi AByX BADUAHTOB
KOHCTPYKUMHU CTEHbI:
PeasbHbIi Ipouece pacnpeaeeHUs BJIAard B TOJIIIE MHOTOCJIOMHOI0 OrPaMXIeHUs
3aMeHsIeTCsl MAaTeMaTHYeCKUM MojieJMpoBaHueM ero Ha 9BM, no ¢popmynam.

1 paprianT

2
t 'E/ t
34 Hap
:E a
d ]
I
S
= |
B
2t |E
2 papHaHT
L
:E/
by E ’E Ly
e f
= I
BE
: 2 8

Puc.2.Cxema pacrionoxeHust KOHCTpYKTHUBHOI'O U TETIJIOU30JIIIUOHHOTO CIIOEB
B OTPAXIAIOMIUX KOHCTPYKIIHSX.

3anganue.
1.BbiOpaTh MaTepuaJ U TOJIIUHY KAXKI0I0 CJIOSI CTEHBbI.
2.I1o Cuull.3-79 BeImucaTh TEMIOTEXHUYECKUE XaPAKTEPUCTUKH KaXKOTO MaTepraa A, L,
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3.3a1aTh XapaKTepUCTUKHU BHYTPEHHEN U HAPY)KHOU cpenbl: t, ty @y Q.
4.3anucaTh pacyeTHbIC 3HAYCHHS MapaMeTpoB ISl KaXA0ro cios: t- temmepaTypy Ha rpaHule
cio4;
E- MakcumanbHyI0 yIpyroctsb cios;
€ —(haKTUYECKYIO YIPYTrOCTh CIIOSL.
5.IToctpouts rpadpuku t = f(8), E = f(8), e = f(8) m wmcciaemoBaTh BO3MOKHOCTH 30HBI
KOH/JICHCAIIUH.
6.Cnenatpb BLIBOJBI.
Buaumanue!!!
1.Pacuet Benercs TOJIBKO JUIsl ABYXCIOMHOM CTEHKH.

2.Tennou3osIMOHHBIN MaTepuan co 3Hadennem A < (0,33 Br / M°C).

JlabopaTtopnast pabota Ne3. OnpeneneHue TeMneparypbl IOMEIICHUSI.
OnpeneneHue paarialliOHHON TEMIIEPATypPhl U TEMIIEPATyPhl IOMEIICHUSI.

3ananue:

OnpenenuTs ¢ TOMOIIBIO IICHXPOMETPA TEMIIEPATYPY CYXOT0 TEPMOMETPA U TEMIIEPATYPY
MOKporo TepmMomerpa. I1o JaHHBIM TOKa3aHUSAM OIPENENUTh BIaXHOCTh. OnucaTh paboTy
npubopa.

OnpenenuTs ¢ TOMOLILIO TEPMO-AHEMOMETPA CKOPOCTh U TEMIIEpaTypy BO3/1yXa B IOMELICHUH.
Hatp onucanue npudopa.

OnpenenuTts ¢ NOMOILIbI0 OapomeTpa aTMoc(hepHOe 1aBIeHUE B TIOMELCHHH.

C nomorsto mrymomepa ZSM 135 caenats 3aMepsl myma B momenieHun. CraenaTh HeCKOJIBKO
3aMepoB. ONpeaesuTh NOrPelIHOCTh U3MEPEHHH.

1. Kak omnpenensieTcst paananioHHas TeMieparypa.
2. Kaxk onpenensiercst TemrepaTypa mOMEIICHHS.
3. Uro Takoe TeMreparypa TOUYKH POCHI.

JlaGopartopHas pabota Ned
HccnenoBanue npoieccoB BO BIAXKHOM BO3yXe

Ienbto HacTosAIIEeH pabOTHI ABISAETCS U3yUEHHE CBOIMCTB BJIAXKHOTO BO3/1yXa U OIpeJleIeHne
BJIQXKHOCTH BO3/1yXa, a TAK)KE ONpEeNIEHUE TEMIIEPATyPhl «TOUYKHU POCHD».

Jlist HOATOTOBKU K paboTe HEOOXOAUMO HM3YYHUTh COOTBETCTBYIOUIME pa3feibl CIEAYIOIINX
JUTEPaTypPHBIX UCTOYHUKOB!

3. Tuxomupos K.B. TennorexHuka, TeriorazocHadxxenue u BeHTuisnus, 1974. §19.
4. I'yce B.H. Tennocna6xxenue u Bentmsanusd, 1975, §30.
TeopeTnyeckre OCHOBBI.

TemnepaTypa u cBs3aHHas ¢ HEW BIIAXXHOCTb BO3JyXa IOMEILEHUH, a TaKKe TeMIlepaTrypa
BHYTpPEHHE! MOBEPXHOCTH HAPYKHBIX OTPAKICHUM MMeeT O0JIbIIOe CAHUTAPHO-TUTHEHUYECKOe
3HAYEHUE.

s obecrieyeHUs] HOPMAJIbHOM TEPMOPETYIALMK YeJIOBEK [OJDKEH OTJaBaTh TEIo B
OKpYyXarolyro cpeny. Temno, oTgaBaeMoe TEIOM YEJI0BEKA, IEPENAETCS B OKPYKAIOLYIO CPENY:
TEIUIONPOBOAHOCTRIO, KOHBEKIMEH, MOUYEHUCIyCKaHHEeM U 4epe3 HCIapeHHe BIaru ¢
NOBEPXHOCTH Tena. JIIo0oi 13 crmocoboB CBSA3aH € TEMIIEPATypOil U BIAXKHOCTBIO OKPYKAIOIIEro
BO31yxa. A TeMIiepaTypa Ha BHYTPEHHUX IOBEPXHOCTSAX OTrpa)<JI€HUU JOJDKHA oOecreuynBaTh
HEBBINIA/ICHUE KOHJEHcaTa (pochl) Ha MOBEPXHOCTAX. TakuMm o0Opa3oM, JUIis yJOBIETBOPEHHUS
CaHUTApHO-TUTMEHWYECKUX TpeOoBaHMM HEoOXoAMMO oOecrnedyuTbh TEeMIepaTypHbId U
BJIQKHOCTHBI PEXUM OBITOBBIX M OOIIECTBEHHBIX ITOMEIIEHHH COTrJIaCHO HOPMAaTHBHBIX
TpeOOBaHUI MNpU NPOEKTUPOBAHUM CHUCTEM  OTOIUJICHHUS, BEHTWISILUM U  YCTaHOBOK
KOHJWIIMOHUPOBAHUS BO3AyXa.

PaccmoTpumM cBoiicTBa Bo3ayxa.
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Oxpyxkaromnuii Hac aTMOc(epHBIN BO3IYX SIBISIETCS CMEChIO Ta30B. OH MPaKTHUUYECKU BCETAa
ObIBaeT BIaXHBIM. BoJsHbIE Mapbl MOT'YT HaXOJUTCS B BO3JyXe Kak B IEpPErpeToM, Tak U B
HACBIIIEHHOM cocTosiHuU. Cyxas 4acTh BO3ayXa OObIYHO conepkuT 78% azora (mo oObemy),
oxo1o 21% kucnopoia u HeOOIbILIOE KOINYECTBO ApyTrux ra3os. Colep:kaHue BOASHBIX 1apoB B
aTMoc(hepHOM BO3IyXe OIpeIeseTcsl B OCHOBHOM €ro TeMIieparypoil. B OONbIIMHCTBE Ciydaes
BOJSHOM MMap B BO3JYyX€ HAaXOAMTCS B IEPErPETOM COCTOSIHUM, W Takas MapoBOJsSHAs CMECh
MOXET OBbITh OTHECEHa K WJACAJIbHBIM ra3aM MOJUUHSIONMXCA 3aKkoHy JlanmbToHa: naBlieHue
BJIQXKHOTO Bo3ayxa (OapoMerpuueckoe JaBlIeHHE Ui HAIEro Cciydas) paBHO CyMMe
napiuaibHax JaBJIEHUN CyXOTo BO3/lyXa U Mapa.

P 6= P cs T P i

Ecnmu temmeparypa BiakHOTO Bo3ayxa t Oosblle TeMmeparypbl HACBHIIEHHOTO Bo3ayXxa ls,
COOTBETCTBYIOIIECH NapLHUaJIbHOMY JaBJIEHUS Iapa, TO Map B TAKOM BO3/lyX€ HE HACHIIIAET
MPOCTPAHCTBO M SIBJIAETCS MEPErpeThiM, TaKash CMECh CYXOro BO3JyXa C IEPErperbiM MapoM
Ha3bIBAETCS HACBIIIECHHBIM BO3yXOM. Eciiu MOHMKATh TEMIEPATYPY HACBIIIEHHOIO BO3/lyXa, TO
MOKET HACTYIUTh TaKOM MOMEHT, KOrja Temreparypa mnapa t;, paBHas TemIeparype BJIa>KHOTO
BO3Ayxa t OKaeTcs paBHOM TaKKe W TeMmIiieparype HacelieHus t,=t= ts, a P, = Ps . B atom
clydae Iap BO BIJIAXKHOM BO3JyX€ OKAa3bIBACTCS CYXMM HacChIIeHHbIM. [Ipu nanbHeiiem
OXJIQXKJIEHUH BIIAXXHOTO BO3[yXa Map HAUYMHAET KOHJEHCHUPOBAThCH, T.¢ OyaeT HabOmOaaThCs
oOpa3oBaHue TyMaHa (BbIIaI€HUS POCHI).

Temneparypa, paBHas TeMIEpaType HACBILICHUS MPU MApUUATBHOM JAaBJIEHUHU I1apa BO
BIIQYKHOM BO3/yX€, HA3bIBAETCS TEMIIEPATYPOH TOUKH POCHI.

OCHOBHBIMU XapaKTEpPUCTUKAMU BIIAXKHOTO BO3/1yXa SBJIAIOTCS CIEAYIOIINE:

2. OTHOCuTENbHAs BJIAKHOCTH BO3JyXa (o, KOTOpas OMPEIEIseT CTENEHb HaCBIIECHUS
BO3/1yXa BOJSIHBIM IIAPOM:

p=Prb @
ps Py

P, Ps - INIOTHOCTb [Iapa COOTBETCTBEHHO HEHACBILIEHHOIO U HACBILIEHHOI'O0 BO3/yXa IIPH OJHOM
Y TOM e TeMIeparype.
P . Ps - mapuuaneHble JaBIeHUs Mapa B HEHACHIIIIEHHOM U HACHIIIEHHOM BO3/AYyX€ IIPU OJHOW U
TOW € TeMIepaType.

Jlia HaceienHoro Bo3zayxa @ = 1 u 100%, a 1u1s HeHaChIIEHHOTO BJIAXKHOTO Bo3ayxa ¢ < 1.

OTHOCHTENBbHYIO  BJIQXHOCTh ONPENENSIOT C TOMOIIbI0 Ipubopa, Ha3bIBAEMOIO
ncuxpomerpoM. IIcuxpoMeTp COCTOMT M3 JABYX TEPMOMETPOB, OJMH M3 KOTOPBIX OOEpHYT
0aTHCTOBOM TKaHBIO Uil TIOCTOSIHHOTO CMaduBaHUS pe3epByapa Tepmomerpa Bogou. C
MIOBEPXHOCTU  pPE3€pByapa TEPMOMETpa IIOCTOSHHO IPOMCXOAWT  HCHApEHHE  BIAru.
MHTEHCUBHOCTh WCHAPEHUs 3aBUCUT OT BIAXXHOCTH M TEMIIEpaTyphbl OKPYKAIOLIEro BO3JyXa:
YeM MEHBILE HACBIIIEH BJIArod BO3AYX, TEM MHTEHCHBHEE MCIIAPEHUE «MOKPOI0» TEPMOMETpA U
HU)KE €ro IMOKa3aHMs, TaK KaK Ha HCIapeHue pacxonayercs Termio. Ilo mokasanusiM cyxoro u
«MOKPOT0» TEPMOMETPOB € MOMOIIbI0 |-0- IuarpaMMbl MOKHO OHPENETHTh OTHOCHTEIBHYIO
BJIAKHOCTb BO3/lyXa.
2. AbcomoTHas BinaxkHocTh D, xoTopas onpenenser maccy BOASHOTO mapa cojepxaiierocs B 1
M BIQXHOTO BO3ayxa. OJHAKO, Yalle WCIONB3YIOT JUIS XapaKTEePHCTHKH BO3yXa MOHSTHE
BJIarOCOJEPKAHUS.
3. Bnaroconepykanue Bo3myxa 0 — ecTh OTHOIIGHHE MAacChl BOJASHOrO mapa (B rpaMmax) K
€MHMIIE MACChl CYXOr0 BO3AyXa

d=Su 1000 3)
G

KT C.B.

c.B
BLIpaSI/IB MAcCChI Iapa U CyXOoro BO3JyXa 4YCpe3 UX MOJICKYJISAPHBLIC MACCHI, MaplIHUAJIbHBIC
JaBJICHUSA U OTHOCUTCIIbHYIO BJIAXKHOCTD ITOJTYYUM:
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P 18,01 P,
d :M.1000=M.1000=622_n (4)
I'I’QBPC.B 28’95PCB PG _Pn
wm d =622— 2P (5)
Ps—¢-Ps
4. TemnocofepKaHue BJIAXHONO Bo3ayxa (OHTanbmus) | — ecThb KOJMYECTBO TEIUIa,

coJepxkalieecs BO BIAXHOM BO3JyXe OTHECEHHOE K €IWHHUIIE MAacChl CYXOTO BO3IyXa.
DHTaANBIUS BIAKHOTO BO3JyXa paBHA CyMME SHTAIBIHMHA CyXOTrO BO3/JyXa M BOJSHOTO Iapa,
JIx/Kr.c.B.

I=1lcst I

| =1,0005t + (2500+1,8t) 2 6)
1000

Ha ocnoBe ypaBuenwmii 4,5 u6 npod. JI.LK.Pam3uneim B 1918 romy Obuia cocrariena I-d-
JuarpaMma, IIUPOKO HCIOJb3yeMas JUIsl pacyeTOB CBSA3aHHBIX C W3MEHEHHEM COCTOSHUSA
BIIQXKHOTO BO3ayxa. JlmarpamMma mmeeTcs B YKa3aHHBIX PaHEe JIMTEPATYPHBIX HCTOYHUKAX, a
TaKk)Ke MMeeTcs Ha JiabopaTopHOM cTeHae. PparMeHThl AUarpaMMbl MPUBEACHBI HA PUCYHKAX
HIDKE.

Ona mocrtpoeHa ([Uisl Jy4IIET0 MCIOJb30BAHMS IUIOMIAAN TUArpaMMbl) B KOCOYTOJbHON
CHUCTEME KOOPJMHAT.

[To ocu opauHAT OTJIOKEHBI 3HAUEHUS PHTANbNUU |, O ocu abuucce, HaNpaBICHHBIN MO
yraom 135°C k ocu | , omnoxkensl 3Hauenus Biaarocozepxkanus d (puc.l). Jus ynoOcrTsa
3HAUYEHHUSI BJIAroCoIepKaHUuM CIPOEKTUPOBAHO HA TOPU3OHTAIBHYIO OCh.

[Tone nmuarpammbl pa30UTO JTUHUSAMH MMOCTOSHHBIX YHTANBINI |=CONSt u Biarocoaep:kaHuit
d=const. Ha Hero Tax)xe HaHECEHBI JIMHHM MOCTOSHHBIX 3HAUYCHHUU Temmeparypbl t=const u
3HAYEHU OTHOCUTEJIBHOW BIIAJKHOCTH (=CONSt. B HMKHEN 4YacTH aUarpaMMbl PacIoiOKeHa
JUHUSA MMEKLAas CaMOCTOSTENbHYIO OChb OpJauHaT. OHa CBSA3BIBAET B COOTBETCTBHHM C
BeIpOXKCHUEM (4) Biaroconepxanue d, ¢ mapuuagbHbIM JaBieHHeM mnapa. Ocbk OpJMHAT 3TOrO
rpaduka siBiIsieTCs MIKaia NapiualbHOTO AaBICHHS BOJISHOTO mapa Py.

[Tone I-d-muarpammer pasgencHo guauer ¢= 100% na aBe yactu. Beimrie 3To#l auHHM
pacmosoxeHa o0iacTh HeHachlleHHOro Bo3ayxa. Jluaus ¢= 100% COOTBETCTBYET COCTOSHUIO
BO3J1yXa, HACBIIIEHHOTO BOASHBIMH TapamMu. Huke 3Toi uHMM — 00J1aCTh TIEPEHACHIIIEHHOTO
BO3/yXa (06JacTh TyMaHa).

Kaxnas Touka B moje auarpamMMmbl COOTBETCTBYET OIPEACIICHHOMY TEIIOBIAKHOCTHOMY
COCTOSAHMIO BO3ayxa. [lonokeHne TOYKM OINpPEeAEeIEeHHOMY TEIUIOBIAXXHOCTHOMY COCTOSIHUIO
Bo3nyxa. [lonoxxeHre TOUKU onpe/eseHbl 1Mo
I-d-quarpamme, kak Tpou3BojaHBIE. KpoMe TOro, MOKHO OMPEIEIUTh TEMIIEPATYPY «TOYKH
pocs» t, 1 TemnepaTypa MOKpOro Tepmomerpa t,, .

TemnepaTypoil TOUKM pOCBHl Ha3bIBACTCA HAWHU3IIAS TeMIlepaTypa /10 KOTOPOM MOKHO
OXJIAJIUTh BO3AYyX MPH COXPAHEHHUHU €T0 BIAroCOJEP>KaHMs MOCTOSIHHBIM. J[JIsi momy4deHus 3Tou
TemIepaTypbl HyXHO Ha |-d-muarpamme (puc.2) oT TOYKH (A) COOTBETCTBYIOIIEH TaHHOMY
COCTOSIHUIO BO3/yXa (Hampumep t u ¢) omycTUThCs mo auHud d=Cconst
1o niepeceueHus ¢ nunueit g=100% (Touka B)

[Ipoxonsmmas vepe3 Touky mnepeceuenus (B) nmuHms t=const Oymer COOTBETCTBOBATH
3HAYEHUIO 1, .

Temneparypa MOKpOTO TEpMOMETpa paBHA TEMIIEpaType HACHIIICHHOTO BOJHBIMHU MapaMu
BO3/1yXa NpH JaHHOW sHTanmbiuu. Ha |-d-muarpamme Temmeparypa ty COOTBETCTBYET JIMHHS
t=const mpoxoxsmias 4epe3 TOUKy nepecedeHus JuHum |=CONnst 3amanHOro coctosiHus (A)
muauer p=100%. Touka (C) OyaeT cooTBETCTBOBATH 3HAYCHHUIO - ty, .

3aganue

B Hacrosieit paboTe 1o mokazaHUsAM CyXOro U MOKpOTo TepMoMeTpoB t u t, HeoOXxoamumo

OTIPENIETTUTh OTHOCUTEIFHYIO BIAKHOCTh BO3/yXa B J1a0OpaTOpPHH, €ro BIarocojep>kaHue,
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SHTANBIHNIO U TEMIEPATYPY TOUYKU POCHI by, UCTONB3ys npu 3ToM |-d-guarpammy.
Jlnst onipenienieHus Ha TUarpaMmme TOUKH (A), XapakTepHU3yIoIee CBONCTBA BIAKHOTO

BO3/yXa HEOOX0IUMO:
1) HaHECTH Ha Auarpammy Touky (C) COOTBETCTBYIOIILYIO 3HaYEHUIO ty, ; 17151 3TOTO
HaieM auHuto t=const, rae t=t,; nepeceuenue uzorepmsl ¢ tuHUEH =100% maeT UCKOMYIO
touky (C). (Puc.2)
2) cocrosiaue B |=const, ucxoxsmeit u3 touku (C), ¢ uzorepmoit t=const, rae t 6epercs
M0 MOKAa3aHUIO0 CYXOT0 TEPMOMETpA.

Jist onpenenenus t, Haxoaum Touky (B). OHa nexur Ha nepecedenuu auHuit d=const ,
ucxozsmen uz Touku (A), u muauu ¢=100%. M3otepma t=const, npoxozsias yepe3 Touky (B)
JacT HaM 3Ha4YCHHUE 1.

Ilocme OIpCACIICHNA BCEX MApaMETPOB CACTIATh BEIBOBI.
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