3 Ucnapenue BO/IbI

YcioBue

3agada 11.3 Mcnapenue BoIbl

B nammoii 3amate BaM HEOOXOIUMO OIEHUTH CKOPOCTH UCIIAPEHUS BOJIBI.

HUcnoavayiime caedyrowjue xapaxmepucmuky 600v, U 860041020 NAPA:

3 _KI
MOJIB ’

MoJrgpHasg macca M = 18 - 10~

II0OTHOCTE BOABL p = 1,0 - 10° £

dx .

mosb-K 7

yHUBepcabHad ra3oBas rnocrosgunasg R = 8,31 nocrosiiHast bobivana k = 1,38+ 10_23%‘;

aTMocdepHoe JaBIeHne CINTaTh HOCTOSHHBIM 1 paBHBIM Py = 1,0-10° Ila TemmepaTypy Bo3mIyxa
7 BOJIBI BO BCEX MYHKTaX 3aJa9M TaKKe CIUTaTh MOCTOAHHON n pasHoii tg = 20°C;

- JIaBJIeHUE HACBHIIEHHOTO TIapa IPHU JIAHHOW TeMIlepaType paBHo p, = 2,3 klla;

- IIPU IIONAJIAHUU MOJIEKYJI BOABI U3 Hapa Ha CBOOOHYIO IOBEPXHOCTD »KUIAKOCTU TOJBKO 1 = 4,0%
MOJIEKYJT 38/IEP2KUBAIOTCS €10, OCTAJIbHBIE OTPaYKAIOTCS;

- ko3 durment auddy3un MOJEKYJT BOJbI B BO3/IyXe IPHU 3aJaHHBIX ycJIoBUAX paBen D = 3,1 -
105
C

- abCOJTIOTHBIN HYJIb TeMIepaTypsl tg = —273,15°C.

1. IlokaxxuTte, YTO YUCIO MOJIEKYJI Ta3a, YAapdIONuXcs O IJIOMAJIKY €JIMHUYHON TLIOMA I 38 €11-
HUIy BPEMEHU, MPOIOPIINOHAJBHO KOHIIEHTPAIIUA MOJIEKYJ U CPeJHell CKOPOCTU WX JIBUKEHUS.
[Tosryaure bopmysty g pacdeTa ducIa yAapPOB MOJIEKYJ Ta3a.

2. B BepTHKAIBHOM OTKDPBITOM NUJIAHIPHIECKOM COCY/E HAXOIUTCS
BOJIA [IPU 38IAHHBIX yea0BuAX. 2.1 Ompeiesinre YUCI0 MOJIEKYJT BOJIBI,
BBLJIETAIONINX C eIUHUIIBI ILJIONIAI CBOOOTHOMN ITOBEPXHOCTHU B €JINHM-
iy Bpemenu. 2.2 Cuanras, 9TO BCe MOJIEKYJIbI BOJbI, BBLIETEBIINE C €€
MOBEPXHOCTH, Ha3aJ[ HEe BO3BPAIIAIOTCH, PACCIUTANTE CKOPOCTDH BbI-
ChIXaHWsl BOJIBI B COCYJIE, T.€. CKOPOCTb U3MEHEHHUsI BBICOTBI €€ YPOBHSI
ﬁ—}t‘ (ITostyuure opmysty u HaiijuTe YUCJICHHOE 3HAYECHUE, BbIPA3UB
ero B —-)

qgac

3. Ckopee Bcero, moiydeHHas B IPEJIbIIYIIEM IIyHKTE OIEHKa CKOPO-
CTH BBICBIXaHUs CUJILHO 3aBLIINICHA. Y TOYHHUTE €€, CUNTasl, 9TO HaJl
BOJION HAXOJMUTCSA BO3/LYX, BJIaXKHOCTH KOTOporo pasua ¢ = 70%.

4. Cropee Bcero, 9To HOBasl OlleHKa TakxKe 3apbiena!l ITosromy yurure Biausuue muddysun Bo-
JITHOTO IIapa B cOCy/le Ha CKOpPOCTb ucnapenus. [IycTs BbicOTa ¢BOOOMHON YaCcTH COCYIEe HaJl I10O-
BepXHOCTbIO BOsbI paBHa H = 10cMm. B cocyne ycraHOBUTCsI HEKOTOPOE CTaIlMOHAPHOE paciipe-
JleJIeHne KOHIIEHTPAIIN MOJIEKYJI BOJSIHOTO mapa o BbicoTe (BausiHHeM GOKOBBIX CTEHOK MOYKHO
npeHedpedb U CYUTATh, YTO KOHIEHTPAIUs MOJIEKYJ [apa 3aBUCHT TOJBKO OT BBICOTHI). BHe co-
cyda (to ectb Ha BhicoTe H = 10cM HaJl TIOBEPXHOCTHIO BOJIbI) HAXOJAUTCS BO3JYX, BJAXKHOCTD
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KoToporo pasHa ¢ = 70%. O6G03HAYMM BJIAKHOCTH BO3JLyXY, HEIOCPEJICTBEHHO MPUMbBIKAIOIIErO
K IIOBEPXHOCTU BOJIBI . 4.1 Haiiure 3aBUCHMOCTD BJIAYKHOCTU BO3/IyXa OT PACCTOAHUSA JIO CBO-
60110 TTOBEPXHOCTHU BOJIbI. 4.2 PaccumTaiiTe KOJMYECTBO MOJIEKYJT BO3/IyXa, MOKHIAIONINX COCY/I
B €JIMHUILy BPeMeHH (BeJIMYUHBI TPAHUIHBIX BJIAYKHOCTEN ) (g ¥ IJIOMIA/Ib TIOMEPEYHOr0 CeIeHMUsI
cocysia cuntaiive ussectabivu). 4.3 Haifjiure BJIaKHOCTH BO3/IyXa, HEIIOCPECTBEHHO IIPUMbIKAIO-
ero B ¢BOOOJIHOM TTOBEPXHOCTU BOJBI ¢g. 4.4 PaccuuraiiTe CKOPOCTb BBICHIXAHUsT BOJIBI ¢ YIETOM
BEPTUKAIBHON quddy3un MOJIEKYJT BOIbI.

TeopeTI/IquKaﬂ IIOACKa3Ka.

n+ An

Juddysuoniods nomok (Hucio MOAEKYA NEPECEKAUOULUT NAOULAIKY eOUNUNHOT NAOULAOU 6 eOUHULY
epemenu) onpedeasemcs zakonom Duka

An
=D—
q AZ’

rjie An - u3MeHeHue KOHIEHTPAIUU MOJIEKY T JudyHIUPYIOMUX MOJIeKy Ha paccrogann Az, D
- Koo dunuent guddy3un.

Pemenune

3amaua 11.3 Ucnapenue BObI

1. Qopmysy Ay 9ucaa yaapoB MOJIEKYJ O CTEHKY MOYKHO ITOJTyYUTh Pas3-

JuaHbME criocobamvu. Hampumep, 3a Bpemst At 710 CTEHKHU JIOJIETST U yjia- - o
psITCsl O Hee Te MOJIEKYJIbl, KOTOpble HaXOASATCA Ha PACCTOSHUU MEHbIIEM 7

v, At, TJ1e v, - TPOEKINsT CKOPOCTU MOJIEKYJIbI Ha HAIIPABJICHUE, TIePIIeH 1~ ﬂS ..=0\)
KyJIsgpHOe cTeHKe. Ecu mrona/ib paccMaTpuBaeMoit cTeHKn pasaa AS, TO ),,-" L e R %

YHCJIO 9TUX MOJIEKYJI paBHO (C y4eToM TOro, 4To I10JIOBUHa MOJIEKYJI JIETUT
K CT€HKe, a IIOJIOBHMHa OT Hee)

1
AN = §n|vx\AtAS. (1)

[lasiee HeoOXOIMMO MIPOBECTU YCPEHEHHE 110 CKOPOCTAM MOJIeKy/. KOppeKTHbBI pacuer TpUBOIUT
K pe3yJbTary
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1

- ) 2
4n ™ M (2)
Kommenmapui.

Tpyoro oosrcudamo, wmo yuawuecs cpednets WKoAbL 8bl6EAYM MOYHO IMY POPMYAY, NOIMOMY NPU
OUEHUBAHUL PAOONBL NPUEMAEMBL U OpY2ue 3Havenus Koopduyuenmos 6 gopmyae (2). Hanpumep,
bonee MPaduyuonHHoe <WKONDHOES GOIPANCEHUE

1 1 T
v = énvcp.KB, = én 3%. (2%)

Yucarennole 3HaveHUA KOIPHUUUEHOE PAGHDL i\/g ~ 0,40 B dopmye (2); %\/3 ~ 0,29. ITosTomy

B YMCJIEHHBIX pacueTax norpemnocts B 30 % momycruma.™®

2. Yucso BBIIETEBIIMX MOJIEKYJT MOXKHO HalTH, UCIOIb3Ysl MOHATHE HACHIIEHHOTO BOJIAHOTO ITapa.
Ecan Ha 1 10BEPXHOCTHIO BOJIBI HAXOIUTCS HACHIIEHHBIN BOJISHOM Tap, TO YUCI0 MOJIEKYJT BbLIeTa-
IOIIUX C [IOBEPXHOCTU PABHO YHC/IY MOJIEKYJI, BO3BPAIIAIONINXCS 00paTHO. YNC/I0 BO3BPAIIAIONTNXCS
MOJIEKYJI PABHO YUC/Y MOJIEKYJ, VIAPSIONINXCSA O MOBEPXHOCTH, YMHOKEHHOMY Ha KO3 PUITHEHT

n (,ZLOJIH MOJIEKYJI, 3aJePzKHBACMbIX BO,ZLOﬁ). HO3TOMy, YHCJIO BbLJIETaIOUX B €MHUILY BpeMeHu C
€MHUIBI IIJIOIIaJ1 MOJIEKYJI PaBHO

_1<>_1 8RT 1 p, [SRT -
=M=\ T aer\ T

1€ KOHIIEHTPallud MOJIEKYJ/I HaCBIIIIEHHOI'O IIapa BbIpazK€Ha U3 YPaBHEHUA COCTOAHUA 1 = ]f—l%

Macca Bcex MOJIEKYJI, BBUIETEBIINX C €MHUIBI IO/ 3a IPOMEXKYTOK BpeMeHn At paBHa
Am = vymAt, (4)
rhe m = - — Macca otHOI MoJIeKyJibl Bogibl. C Jpyroif CTOPOHBI 9Ta Ke BeJMYnHa MOXKeT OBbITh

BbIpakeHa depe3 obbeMm ucnapusiieiics Bojsl Am = pAh. [lpupaBauBasi 9Tu jBa BbIpaKEHUSI,
HaiJIeM CKOPOCTD BBICHIXaHUs

1 py [S8RT M M Ah 1 py Du M
Syl SO N pAR > 22 P — = . 5
AN\ 7 MR P At~ 4TeT TN orRT (5)
HOﬂCTaHOBKa YUCJIEHHBIX SHa“IeHHﬁ HpI/IBO‘ﬂ;I/IT K pe3yﬂbTaTy
Ah pe [ M 23-10° | 18.10-3 iy M
e ~1,0-107"Y ~ 0,361 6
(At)o ToN xR T 10108\ 27 -831-203 T o 0365 (6)

Kak m 6bu10 ckazano B ycJjoBuH, OIE€HKa CJIMIIKOM 3aBbIIIC€HaA — TPYAHO COIVIACUTBLCA C TaKOM1
BBICOKOI CKOPOCTDBIO HCIIapCHUA.
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3. Tak Kak HaJ BOJOW HAXOJIUTCS BJIAXKHBIIH BO3JIyX, TO YaCTh MOJIEKYJ BOJbI, HAXOMIAIIUXCH B
BO3/IyXe, BO3BPAIIAETCAd OOPATHO B YKMJIKOCTH. UHMCIO 9TUX MOJIEKY/T MOXKHO PaccIuTaTh 10 (Pop-
myJie (3), 3aMEHUB B Hell JlaBJIeHNe HACBIINEHHOTO [apa Ha HapluajbHOe JIaBIeHIe, KOTOPOe DABHO
P = ¢py (p — OTHOCHTEsBHASI BJIAXKHOCTH BO3/yxa). TakuM 0O6pa3oM, CKOPOCTH WCHapeHus: Oy-
JeT ONPeNeNsaThCS PAa3HOCThIO YUCEJ MOJIEKYJI, BBIJIETAIONINX U3 YKUJIKOCTA W BO3BPAIAIONIAXCS
obparHo. VIHBIMU cJIOBaMU, TIOJIyIeHHYO OIeHKY (6) cieayer ymHOKUTh Ha (1 — ¢):

Ah . [ M
B = (1- )~ 0,30 1074 ~ 0,11—. (6)

At 1 :77; 2rRT ¢ Jac

4. B crarmonapuoM coctosinuu iny3uOHHBII TOTOK JOJIZKEH OBbITh PABEH ITOTOKY YaCTHUII, [IOKHU-
JAIONINX TTOBEPXHOCTDH BOJIBI.

An
4.1 Tak kax mudy3MOHHBII TOTOK IPOIOPIMOHAICH BETUIAHE N 7 IIOCTOAHEH II0 BCEH BBICOTE
z

coCyJla, TO KOHIIEHTpaIllsd MOJIEKYJI BOJSIHOI'O Ilapa JIOJI2KHA YyObIBATh JIMHEHHO C yBeJIUYEHHEM
BBICOTHI Ha/Il IOBEPXHOCTHIO cocyaa. C yueToM rpaHUdHBIX YCIOBUIA, 3Ta 3aBUCHMOCTH MOYKET ObIThH
3alncada B BUJE

g — Ny

= (7

n =ng—

Tak Kax BJIa’KHOCTD BO3yXa IIpU HOCTOSHHOI TEMIIEpATyPpeE IIPOIIOPpIUOHAJ/IbHa KOHIIEHTPpAaIluu, TO
aHaJIOTUYIHOE COOTHOIIEHUE CIIPaBCIJINBO U JIJIA OTHOCUTEJBHON BJIAXKHOCTU

Yo — ¥1
p(2) = o = =2 (8)

rje @1 — OoTHOCUTEJ/IbHasA BJIa2KHOCTH Ha BBICOTE H

4.2 Tlpu 3a1aHHbIX yCI0BUSX D Y3UOHHBIN TOTOK MOJIEKYJI BOJbI olipe/iessercs 3akonom Duka,

KOTOPBIil IPUBOJUT K BBIPAXKEHUIO (C yIeTOM N = 5—;@

_ Pu Po — P1
1=D5F g 9)

4.3 C apyroit CTOPOHBI TOT K€ MOTOK MOXKET OBITh BBIPAYKEH depe3 UUCI0 MOJIEKYJI BOJIBI BbLIe-
TAIOIINAX C MOBEPXHOCTH KAIKOCTH

q:SVO(l_SOO)7

rJie Vo - BeJIMYdnHa, onpejesiseMast popmysioi (3).

[TpupaBHUBasg 9TU MOTOKH, MOJTYIUM

Pu Po — 1 Yo+ 1
plr — (1 — = =
T H v (1 = o) %o Y1
rje 0603HAUEHO HLWZ—’; =.
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Haiijiem Tak:ke Bemauny

+1
(=) =l-@=1-"2T_ T (1_y)

v+ 1 I+~
Tak Kak CKOpOCTb HCIIapeHus IPOIOPIINOHAILHA (1 - cpo) TO pvaeTa CKOPOCTHU UCIApeHns Heob-
XOJIMO TIPEBIIYILYIO ONEeHKY (6) YMHOXKUTH HA KOI(DdUIUEHT — Ty . Paccuuraem umciennoe 3na-

YeHHUe rapaMerpa
D py 4-3,1-107°

’Y::———
Huy kKT / / 1-2
0 §£ 0.1-0,04 883 93
T 18103

Tax Kak 3TOT MmapamMeTp Ype3BbIYANHO MaJl, TO UM MOXKHO IIpeHeOpeyb B 3HaMeHATe e BhIPAZKEHU s

(12).

~53-107°.

B sTom CJIydae CKOPOCTDb BBICBIXaHHA OKa3bIBA€TCHA paBHOfI

Ah py | M g M
— | =yn—/4/ ——(1— ~1,6-1 —=0,14
< At ) ) T p V 2rRT (1=¢1) ~1,6-10 c 0 cymrku

WTak, 0oCHOBHOI BBIBOJ, U3 PeIIeHUs JTaHHON 3a/1a1l — CKOPOCTb BBICHIXaHUS OIIPEJIE/ISIeTCsT He CKO-
POCTBIO BBIXOJa MOJIEKYJI U3 YKUJIKOCTU, & CKOPOCTHIO U Py3un BOJSHOTO Hapa B OKPYKAIOILYIO

cpemy!

Samemum, 4mo 6 OGHHOM CAYHAE CKOPOCTIL BBICHLLAHUS NOAHOCTDLIO onpedesemcs ouPdy3uo-
HOLM MOMOKOM, 6 HA0 NOBEPTHOCTNBIO 800b, HATOOUMCA NPAKMUYECKY HACVULEHHbIT nap. B amom
NPAMAA NOOCMAHOBKA 3HAMEHUS NAPALMEMPA Y B BBIPAYKEHHE JJI MOTOKA MCIAPSIONMXCS TacTHUI]
Jlaer

77‘Hac
=(1—wo)vo=7(1—¢1)ro=D I (1 — o).
TakuM 06pa30M, 3TOT IIOTOK paBeH M y3NOHHOMY TIOTOKY, ITPH YCIOBUH, UTO HAJ, KIIKOCTBIO
HAXOJIHUTCA HACHIIECHHLIH map. C 5TOH TOYKHM 3peHns MOYKHO IIPOBECTH U IIPAMOIl PACUET CKOPOCTH
BBICBIXAHHS

Ah_DnHac( JM1_ Dpadd1, )_3,1-10*5-2,3-103-18-10*3 03
At CH PN,y T HRT pv P T 7 0,1-8,31-293-1-10° o
~1,6-107 2 ~ 0,14 22
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