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Cepus 27 Buinycx 2 Q1

METOIUKA PACYETA
KOHIIEHTPAIIUU AMMMAKA B BO3AYXE
N PACITIPOCTPAHEHMS TA30BOT'O OBJIAKA
TP ABAPUAX HA CKJIAJAX XHIKOTO AMMMAKA

1. OnpenesneHne KOIHYECTBEHHBIX XAPAKTEPHCTHK BbIOpOCAa aMMHAKA

I.1. B 3aBUCUMOCTH OT arperaTHOro COCToOsIHUsI aMMHaka B obopyno-
BAHUU U XapakTepa pas3pyLueHUs o0OpyaOBaHHUSA BbIOUPAECTCHS OAUH U3
4yeTbipeEX BAPUAHTOB CLICHAPUSL.

Cuenapuu 1. I'lonHoe pa3pylieHUe obOpynoBaHUs, cOAepXKallero aM-
MHaK B ra30BOM COCTOSIHUM.

Cuenapuu 2. HapyuwieHue repMeTUYHOCTH 00OpYAOBAHUS, coaepXKa-
lHIEr0 aMMUAaK B ra30BOM COCTOSIHUM.

Cuenapuu 3. IlonHoe paspywieHue o00pya0BaHUS, COAEPXKALLETO aM-
MHAK B XUIKOM COCTOSIHUM.

Cuenapuu 4. HapyuwieHue repMeTUUHOCTH 00OpYAOBaHUSA, COdEpXKa-
IHETO AMMHAK B XWUIKOM COCTOSHWM.

[lo cueHapusim | U 3 aMMHAK MTHOBEHHO MOCTYMAET B OKPYXalo-
YO Cpeay; no CUCHapusM 2 1 4 aMMUaK NMOCTYNAeT B OKPYXAalOLLYIO
Cpedy 4Yepe3 OTBEPCTUS MIOLLAAbIO S B TECUECHUE HEKOTOPOroO BPEMEHMH.

CueHapuu | ¥ 3 NpUMEHHUMBI TOJIBKO K EMKOCTHOMY O0OPYI0BAHUIO, CLIE-
HapyM 2 U 4 — KaK K €eMKOCTHOMY ODOpYIOBaHUIO, TaK U K TPyObOonpoBoaam.

1.2. JAng BbIOpAHHOIO i-rO CUEHAPUS PACCUMUTHIBAIOTCSI CACAVIOLLIME
XapakTEPUCTUKU BblOpocCa:

X r u H e X I ' H ¢ BbID X r r H
Qfaqf'aq;sq';1q_.'1q,'5tfat,'atf1t,'1t,;1p,; prﬁp"ipf‘ip.iﬁ
s M L ¥y
p;'c! Rj! fo(, Rfr1 Rfm’ REH'-' Rr'c'-' N (Tr)’ qg ., 4. oH  ep
BCﬂOMOFaTeHbele XapaKTepHCTMKM I‘] (T;), q, q paCCLIHTbIBa[OTCH
Mo CACAYIILUMM (hopMyaM:
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82 CHOPHHUK JOKYMEHTOB

n(7)=exp |- — IAH , (1)

§" = (583+4,1U) - 10° - p.Ju ; 2)
§*=58310 ° - p Ju, (3)

rac pH — TABJICHUE HACLILUCHHOIO rapd, pdCCHUTbIBACMOC COOTBCT-

CTBEHHO 1Sl BBIOPAHHOI'O CLEHAPHUS.
1.2.1. s cueHapusi | XapakTepUCTHUKHU BbIOpOCA pacCUYUTLIBAKOTCS
10 CJICAYIOWMUM (POPMYIaM:

O 5 ¢ (4)
€CJIU U3BECTHA Macca aMMHUaka B odopyaoBaHuu Q;
L KA
R T +273,15

NJI™n Q] — (5)

€C/IM HEeM3BECTHAa Macca aMMHUaka B 00OpyloBaHUM (J, HO MU3BECTHBI
00beM 000opynoBaHus V,, aapneHue B 00OPYAOBAHUU P, U TeMIepaTy-

pa B obopynoBaHuu 1.

90 =¢q &0 =g =gq = (6)
t* =t 80" =1t =1 = (7)
!
P Y
BbIO 0
=  ——— , 8
P, P P (8)

pp=p =p =p =p =00, (9)




Cepus 27 Boinyck 2 Q3

rae p, = ¢/V, —  TMUIOTHOCTb ra3oo0pasHoOro aMMMaka B obopyno-
BaHWUMH.
3 _
R, = *’JZE p%.ﬁ (10)
]
R* = R 0:0R" = R" = R° = (11)

1.2.2. Ins cueHapus 2 xapakTepUCTUKU BbIOpOCa PACCUMUTLIBAIOTCS
Mo cjienyolumMm popMmynam:

0, 9,0, (12)

. P
g 8,8 fmin 2] —L—ppo ||| -2 |,
P

(13)

Ecay UCTeUeHHUE NMPOUCXOAHNUT U3 TPYOONPOBOAA, HA BXOAE KOTOPOTO
CTOUT KOMIPECCOP, U BeJaHUUYUHaA S npeBocxoauT 0,15 STD, TO ¢,™ npen-
rmoJjiaraeTcsl paBHbIM pacxoidy KoMmnpeccopa.

K

g, = 49,08 g, = q, = (14)

€CJIU M3BeCTHa Macca amMMMHaka B obopynoBaHuu Q,

Q
g

TO t2 qnin t(m: 5 ( ] 5)
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84 CHOPHHUK JOKYMEHTOB

€CJAM HEeMU3BECTHA Macca aMMuaka B obopyanoBaHUM (J, HO MU3BECTHbI
o0beM obopynoBaHust V,, naBneHue B 0bopynoBaHUU P, TeMrnepary-

pa B obopynoBaHuu 1,

[ min/“ o h [ \*
TO ) > w0 fore | (16)
\R (T2 +273,15)q: )
t; = 6,087 =1t = (17)
)
I'H R} !
P = P E ; (18)
_ K 1
rac P2 » };‘_1_273’15 [UIOTHOCTb Ia3000pa3HOro aMMMa-
Ka
B 000OpYyAOBAHHMU.
p; = py" =py =py =p; = 00; (19)
| | g, )
R, = |— —=
RY =R, G0R] =R, =R, = (21)

1.2.3. Jlnst cueHapus 3 XapakTepUCTUKU BbIOPOCA pacCYUTbIBAIOTCS
MO CACAYIOIMUM (POpMYIaM:

O, =0, +07 +07 +0 (22)

v, P

: I
= g - — -
C R T, 273,15 (23)




Cepus 27 Buinyck 2 85

rjiae o — 00BbeMHas nossi 000OpydOBaHUA, 3aMOJTHEHHAs ra3oBou ga-
30U [popmyna (23) npUMEHsIeTCa, €CAU 3apaHEe HE MU3-
BECTHa BeJinurMHa Q'],

a+{ () ; (24)
Oy =min (@& Q-0 (25)

) ll]-c” p. F°

KOHT
X

AH | T F
X thmn Qﬂ{ 2 £23I - Q;{_ ? (26)

rne F — TJ101Laab MOBEPXHOCTH MPOJIUBA MPUHUMAETCH PABHOM T1J10-
laau 00BAJIOBKH, a MNMPU pa3pylleHUHN OOBAJIOBKH OTIpeae-
as1eTcs no popmyJie

L9 -0, -0
0,05p..

F _ — muowanb KOHTaKTa ¢ TBEPAOH MOBEPXHOCTLIO, JTa TJIO-
laAb BKJIKOYAET KaK O0KOBYIO MOBEPXHOCTh OOBAJIOBKH,
TaK ¥ NOACTUJIAIOULYIO NMOBEPXHOCTD; IMPU MPOJIMBE Ha HE-
OrpaHUUEHHYIO MOBEPXHOCTL F = F,
I, A,cC,p—  TEMIEPATypa, TEMIONPOBOIHOCTh, TEMUIOEMKOCTD
U TJIOTHOCTb MOJACTUNAIOLWIEN MOBEPXHOCTH;
P, —  JABJICHUE HACBILLIEHHBIX MapoOB:

]
7 +273 15

KHII

I KU

Q. =min —_—

(27)

‘h.l

pl[ 360 exp AHKHH”

]
T +273 15

BO3.1

/R |; (28)
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36 CHOPHHK NOKYMEHTOB

/ — BpEMA KHNCHHUA XKMIAKOIro aMMHaka 3a CHCT I110AB0da TCIlIA

KTl

OT MOACTUJIAIOUIEH TMOBEPXHOCTH:

- T
e [Tt D [T,
2AH Tt q

KHII

x F:{(]'II'[' 2JF— (29)
F '\ U |
4; = Fq (30)
gy = q9.8=3¢;" =¢q; = (31)
tu . (Q_Q3)
] a (32)
IR
t; = 6,001" =1t = (33)
pl{HI'I & - Q:B I T > 7—:“1" WJIH 7:1 > 7:“”!
0 + 0 +0
p;“( - | (34)
v i Y
— — 0 X CcJyyas
R T 27315 (B;) (B OCTAJIbHBIX CJIy4asixX)
0 M Iy _
p3 pmm R T _273 15 (35)

KHII

py =p; =p; =p; = 0,0, (36)




Cepusn 27 Boinyck 2 87

O,

R —_

3 47.[ pﬂmﬁ (37)
R 8,5 F (38)
R = RO,&.R;, = R = (39)

1.2.4. [Ing cueHapus 4 xapakTepUCTUKHM BbIOpOCA pACCUUTHIBAIOTCS
Mo cjeaywimuM GopMyaaMm.

Ecnyn ucreyeHue nporucxoauT u3 Tpybonposoaa, Ha BXole KOTOPOro
CTOUT EMKOCTb, U BEJUYHUHA S NPeBOCXOAUT O,ISSm, TO pacxoa onpe-
nensiercst no popMmyie

Gris =, 65\/2ng +2p, (P-p.(T}))+
L AH2,p (7, p.(T2)) (40)
% C (T, +273,15)
1 1
e p, = By exp| AH 1| — /R |_

I +273,15 T,+273,15

KHII

AABJICHHUC HACBIUICHHDLIX MapoOB daMMHUAKaA TMPpHU TEMIICPATYPC 7;;

p. 1.
P(E,PH(E)) = £ ( ) IUIOTHOCTDb ra3000pa3Ho-

R T,+273,15
ro aMmMmuaka npu temneparype I, u napieHuu p (1)),
K — (yHKLUHUSA, 3aBUCSLLIAS OT JJIMHBI y4acTKa TPYyOOIMPOBO-
na L o1 BXoama 1o MecCTa pa3repMeTHU3aumu:

© Odopmacrue. 3A0 HTL NB, 2010



88 CHOPHUK JOKYMEHTOB

AHp° (T (T3)) L
20, (m(T2) - R)C,(T., 27315 ) 30D,
rae 0 < L3g& D
1,18 ans 30D < LS& P
K=4133 g 50D < L160 D (41)
1,54 nna 100D, < L2680 D
1,82 una 200D, < [4&D) D

2,10 mna 400D & < L

Eciin ucTeueHUe npoucxoauT M3 TpydbonpoBoda, Ha BXOUAE KOTO-
poro CTOMT Hacoc, a BeanmunHa 3 npesocxoaur 0,15 5, 10 g . npen-
MoJlaraeTCsi paBHbIM pacxody Hacoca.

B ocTanbHbIX Clydasix pacxoa onpeaeasietcs no gopmyJie

p?

. . P, - P
Gy SIEN (Q.0=)5 SPQ\/ Hg 2 4p - (42)
Q4 qnin {qﬂhlgnin {tl'PPlll tu*re} Q:{
I — 1T + 1
(q:; + q:) mi‘{tm” jto_w} + ( I I(HIIAH 11 ) KHII) )(

KHII

[

2




Cepusn 27 Boinyck 2 k9

_ I -T +|\T -T C |
rﬂeJtI{::mln _( I KM n KHIT ) x"_ n pn -
2AH e q
2V F
\/ ; (44)
U
F’ — TUTOLU@Ab NMOBEPXHOCTH MNPOANBA Ha CTAIMM MHTEHCUBHOTO KU-

NeHUs] aMMMaKa, NMPUHUMAETCS PaBHOM IUIOLLIAIM OOBATOBKH,
a NMpU OTCYTCTBUM OOBAIOBKU oripeaesisieTcs: no opMysiam:

Fr L (QHmﬁ o q; - q:)t’
K 0,05p (45)

t" =min {tm ty.oo OF /qmﬁ} (46)

— [TUIOLIaAb KOHTAKTA C TBEPAOHU MNMOBEPXHOCTHIO, ITa IUIOWIAIb
BKJIIOYAET KaK OOKOBYIO MOBEPXHOCTb OOBANTOBKH, Tak
U MOACTUIAIONIVIO MOBEPXHOCTD, MPHU MPOJUBE HA HEorpa-

HUIEHHYIO NMoBepXHOCTL F' = F

KOHT °

KOHT

g: =*q, +y, Fq' (47)
d: = ¢u( 1 0(T})): (48)
g; =min  {g; 9,7 91} (49)
g5 * Fq" S, 4 (50)
9y = Spax 93 (51)
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90 CHOPHHUK JOKYMEHTOB

: jad
. . . I L P |7
4, = ¢,+ 08 m %I—ﬂp4 Pl g QY a1
— | F Fy
Yl
2y
by PsY (52)
Y+ 1
q, =,.Fq" + q,' (53)
roe § =~ — Mowaab YMUCCUU U3 PasrepMeTU3UPOBAHHOIo 0bOpy-
NOBAHMSI:
Smux :fnin {Soﬂup p4 US/qL} : (54)
F — Jowaab MOBEPXHOCTH MNPOJMBA, TIPUHUMAECTCS paBHOM

NAoOWaanu OOBAJIOBKM, a MNPHU OTCYTCTBUHU OOBAJIOBKU OIl-
DEACIACTCSH 110 QPOPMYJIC

F . (qumﬁ o q«; - q:)t: T q-ﬂhlﬁt’ Q4
= — - (55)
0,05p.

t, =min {Q“ gt - t:} (56)
qnblﬁ




Cepus 27 Bbinyck 2 of

(57)

— JJIUTCJIBHOCTDb UCITAPCHUA TIPOJIMBA ITOCJTIC OKOHYdHHUA HUC-
TCUCHHUA XKHUIAKOI'O dMMHAKA,

min {g:{’ tGch_f-mt':} - Q, - q:{t:{

Huen

tﬂﬂﬂ :’ . 58
F qg° (38)
L]0+ -08)( (7))
t4 — IM1n - = thcn
q, I ¢
IUTC - ti t:{_ tf-l1+ tmc t’ {;‘ t:l
. (59)
2
— min{Q), 1,9} O €L qit;
(= o o] - 9ata
29,
Imin{Q:? tmcqnmﬁ} - Q4 _qz{t;{ ‘_’ q;t;
* — . (60)
29,
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92 CLOPHUK JOKYMEHTOB

q4
(Q}H o :{) n(Tf-’l) 5 I H
+ | - N l, l,
44
t o oo—ty —t, —t, — N
2
to—t, =t —t, —t,
1 OT¢ i ~ 4 4 3 4 (6])
2

pmm Q4 0 7:1 > Tmu HJIH 7_1'1 > 7::}“1
Q4 T (]4t

Py = (62)
0,0 (B ocTanbHbIX Ciiyyasix);

p4 T pl{Hll ;; n F C}H ’ (63)
| .
py =Py = P (R/P)r (64)
I I

R T, 273,15
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Py = Py = P ; (65)
N E
R4 — :I'_'J_'[- pzhlﬁ (66)
(67)
(68)
(69)
R" 85 ; JF (70)
R 85 . VS (71)

1.3. Boicora BbiOpoca A, M, 3amaercsl paBHoH 0 npy pa3pylLieHUM OOB10BA-
HUS, a MPU HUTMYUKA OOBWIOBAHUS — PABHOU €10 BLICOTE HA/l YPOBHEM 3EMITM.

2. OnpeneseHne 30HbI NOPAXKEHHA NPH PACTEKAHHH BLIOPOCA AMMHAKA

Jlnst nepBuuHoro obnaka, obpa3oBaBlLUEIrocss Mo i-My CLEHapHIo,
npu p™® > p  WMEET MECTO IPaBUTALIMOHHOE pacTeKaHue obJaka.
O0bJsiako pactekaercsi A0 paadyca

15 |4 (e
Ryer = 3 R (72)

BO3N
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3. Onpenenenne noJjied KOHIEHTPAUHHA H TOKCOA03bI

3.1. J1ns yCia0BUH, B KOTOPBIX NPOUCXOAUT BbIOPOC, ONpEAEISIIOTCS LLepOXOBATOCTb MOBEP-

XHOCTH Z,, KIacC CTaOUJIbHOCTH U BEJIMYMHBI AUCNEPCUU B 3aBUCUMOCTH OT PACCTOSIHUA X.
3.1.1. llepoxoBaToCTb MOBEPXHOCTHU ONpeaeasaeTcs no 1aba. 1 B 3aBUCUMOCTU OT TUIMA MEC-
THOCTU, rae NMPOUCXOOHUT paccessHUe BbIOpOCa.
3.1.2. Knacc ctabuabHOCTH aTMOCcdepbl OnpeaessieTcsi no tadj. 2 B 3aBUCUMOCTHU OT CKOPO-
CTHU BETpa U MHTEHCHUBHOCTHU TEIUIOBOTrO NMOTOKA YV MOBEPXHOCTH (MHCOJALUSA U OOJIAYHOCTD).
Jns1 pacyeTa HAMXYILLUETO BapyaHTa MPUHMUMAETCS KJ1acC CTabWibHOCTH F M cKOpoCTb BeTpa 1 M/c.
3.1.3. BeaUUHWHbI AUCNIEPCUU B 3aBUCUMOCTHU OT PACCTOSSHUSI X OMpeneisioTCs Mo CAedyio-

11885

Irac

M QopMyiam:
. =6. = - Cx
Y ¥ 0.0001x (73)
0. =/ (2 x) g(x) (74)
 Ax”
g(x) 5 T oE (75)

ln[ClxD' '(1+CEXD2 ):I , 50,1 ™

ln[CIxD'/(l+Cz)cD*'2 )] , z{,B M .

Kosdpduumnentsl A, A,, B, B,, C, C,, C;, D, D, onpeaensiorca no 1aba. 3 un 4.
BemuuHa o, paccunTaHHas 1o gopmysie (74), He OO/DKHA MPEBOCXOAMTL BETUUNHBI G,, YKa3aH-

f(z4,x)= (76)

b6

GOLHIWAYOI YUHAOID



010 "9 TTLH OVE anHaundopQ

HOU B Tabn. 5, a ecsiM 3TO UMEET MECTO, TO BMECTO BEJUYMHbI, paCCYMTAHHOU MO opmyie (74),
CJIEAYET MCIONb30BaTh COOTBETCTBYIOLLEE JAHHOMY KJIACCy CTAaOWIBHOCTU 3HAuyeHHE U3 Tad. J.

3.2. Jlag Kaxaoro U3 3TaroB BbIOpOCaA Mo i-My CLUEHAPUIO OMPEACSIOTCS MOAS KOHLEHTpa-
UMM U MakCUMasibHasg KOHLIEHTpALMA Ha OCH X.

3.2.1. KoHUeHTpaLu1sa npy NPOXOXIEHHUHU MEPBUUHOro 00J1aKa onpeaeasieTcsl no gopmyne

c(x,y,2z,t) = T Qf—,————,—,,—, G, (x y z t) (77)
3 R + (27{)3/2 G.0,0.
(x-Ut)
G, y Yo “>» [ 4 5 X
me G, (x,y,z,t) =Xp = =
(z — hY (z + h)
X — 7 | 4 — ] (78)
exp - exp =

MakcHuMaibHasgd KOHLEHTpaLMUus MpU MPOXOXIEHUU MNMEePBHUHOro obJiaka HadaronaeTcs
HAa och y = 0, z = 0 B ueHTpe 00/1aKa U pacCYUThIBAETCS MO (opMmyJe

20
C, (x, 0, 0, ¢t = ;..r/U) = = 0 - G, (x) (79)
3 R + (2n) o060,

7 A2Aung /7 ¥nda))

$6



hﬂ

—.
20

G,(x) =xp (80)

3.2.2. KOHUEHTpauusg Npu NpoOXoXIAeHUU BTOPUUYHOro odsaka, obpa3yrolierocs npyu UCTe-
YeHWUU XUIKOro aMMHaKa M3 pa3pylleHHOTO ODOpyAOBaHUSA, onpeaensieTcss no dopmyiaM:

, A 2
y—, CXp —E"-}—) T €XP (Z+}:)
20} 20 20°

L E ]

G, (x,y,z) = exp| - ; (81)

S1gn (tf“)qf"" 1 U

— G, (x,y, z), x<—==UIL
U(zitRf- +27[0y0__) ( ) C~2m

e (x, ¥, 2, 1) = (82)
q,t’ 1
———————r——G,(x, ¥, 2, t), x>—=U}t,
2nR* t*'U +(2n)" 0,0,0.

C2n

MakcuMalbHasg KOHUEHTpauUus Ha MOBEPXHOCTU 3eMJIM TMPU NMPOXOXKIAEHUU ITOro odjaka
Habonaercss HaA ocu y = 0, z = 0 U paccuuTbeiBaeTcsa no gopmyne

96
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2s1gn (tf“ )q:“ [

— = 7T G, (x), x< Ut*
U (27R* +210,0.) (%) C\2r
¢ (%, 0, 0) = L (83)
2qg°t"
AN G (), x> ——
2TR* ¢ “‘U+(27t) G,0,0. 0 () C N2

3.2.3. KotHueHTpaliyst rpuv mpoxoXacHUU BTOPUUHOIO oviaka, 00pasyioLLEerocst Mpyu UCTedeHHWU razo00-
PA3HONO AMMMAKA U3 pa3pylLeHHONo OOOPYIOBAHUS 10 UCTIAPEHUS MPOIUBA, ONpeaessieTcsi o gopmysie

0,0, r<t7;
sign (£ )q;
—————E—Z(’)q’ G, (x5 2),x Ut uit>tr
U (2n1{.“ +2It0'y0'z) C \/ﬂ
c(x,y,2, )= y (84)
4!

_ G(x,y,2,t-t"),
2nR LU +(2n)"6,0,0. | )

MakcHuMabHass KOHLUEHTpaUuMuss Ha MOBEPXHOCTHU 3eMIMU MPH MPOXOXAEHUU 3TOro objiaka
HaOaonaeTrcs Ha ocH y = 0, z = 0 U pacCuuThIBaeTCa no QopmyJe

7 AoAung /7 ¥nda)

L6



2s1gn (z‘f.r )q:

— _, G,(x), x<——=Ur ;
U(2an- +27t01,0__) : ) C.N2n
C:'rmax (X’O’O) — | - (85)
2qr r
G
2nR’ tU+(2ﬂ:) G,0,0. 0(¥)s > C\/21t

3.24. KoHueHTpaumst nMpy NpOXOXKIEHUHW BTOPUYHOIO OQ/1aka, 00OpasyloLLUEerocsl MpU MCTEYEHWUM Ta3000-
pa3HOIO aMMHAKa U3 paspyiIeHHONO O0OPYIOBAHUS OCTIE UCTIAPEHUS TIPOTIMBA, OnpeaesisieTcst no gopmMysie

0,0, 1<t +1;

Sigl’l ( rn )q!r H
B S — e N O ———Ut" ut>t" +t
U(2nR" +2n0,0,) 30, 2), x °C J_
" (x,,2,1) = o (86)

%G xa ya Za t_-t}h _t,rr ’
2nR™ t"U +(2n )3’2 G,0,0. ( )

>—— U nit>t" +1

C2r

MakcuManbHasgd KOHUEHTpAUMUs Ha MOBEPXHOCTHU 3eMJAM MpPH MPOXOXIEHUU ITOro objaka
HaOatoaaeTcs Ha ocl y = 0, 7 = 0 U paccuuTbiBaetTcss no gopmye

86
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2sign (11)a" o e 1y,

U(Zn o +276 C. ) _C,;\/EE- |

" (6,0,0)= (87)

! max

2qri‘lt'l'li
— i Gy (x), x> ——
27R™ 1"U +(2n)" 6,6,0. (%) C,N2m

3.2.5. KOHUeHTpauus npu MpOXOXIEHUNU BTOPUUYHOro objaka, oOpa3yloLIerocs rnpuv MUCna-
PEHUU aMMHUaKa K3 TMPOJINBA, ONpeaeasieTcss rno gopmyne

0,0, t<t” +t +t.";

sign (t.”)q!.“ [
— G (x,y,2), xs—==Ut" nt2t*+t +1"
2q;' /p! +2n5 ,0.U (X 2),x C.N2m §
¢ (x,9,3,1)= , (88)

G, (x, 2 1=t ),
2q't" /p" +(2n) 6,0,0, 3( - )

———-Ut” ut2t"+t +t°

cm

MakcuMaiibHass KOHLEHTpaLUusi Ha MOBEPXHOCTHU 3eMJIU MpPU MPOXOXAECHUU ITOro objaka
HaOatogaercd Ha oc y = 0, 7 = 0 U pacCUUTBHIBAETCHA MO (POpMYJIE

z Modunwg /7 ¥nda)

66



MG (x), x<——Ut":
,, 29! [p! +2r6, 0. U " CN2m
Cmax (%,0,0) = i 1 (89)
/& —G,(x), x> Ut

C~2m

3.2.6. KOHuUeHTpauys npy NMpOXOXIEHUWU BTOPHUYHOrO objiaka, obOpasywoluerocss npu Mcna-
PEHUHU aMMMAKA U3 €MKOCTH, ONpenesieTcss no ¢opmyJe

2q't / P+ (27:)3/2 G.0,0.

0,0, 1<+t +1" +1";

sign (7 )g;

G b, ’ p,
2q; /p; +2n5 o U " (x ly 2
X < Ut mt>t” +t +1" +t
C, (x,y,z,t) . gt ij (90)
— [ 1 _ __G3 x, y, Z, t—t;h _tfr _tfrn _t:l :
2q°t /pS + (27[)3/2 6,6,0. ( )

001
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MakcuMaibHasi KOHLEHTPAUMSI HAa MOBEPXHOCTH 3€MJIM MPH MPOXOXIEHUH 3TOro 00j1aka Ha-
omonaerca Ha ocv y = 0, z = 0 U paccyuTbLIBaeTCs no opmyJie

2s1gn (tf )qf 1

— G . X < Ut::
2qf/pj." +2nc o .U ”(x) t C o
C:'emax (X,0,0) = 2 o 3 (91)
q:t ] ]
— (G, (x), x>—==U1".
2q:etf /pf: + (27[)3X_ G.\'GJ'G: ) ( ) C‘i 2]1:

3.3. Onpenensercs MakKCUMaJIbHO BO3MOXHAasi KOHLEHTpauUsi HAa PAacCCTOSSHUM X OT MECTA
aBapvuy TMpH [-M CLEHAPHH:

Mmax R r I'H H C
C. Jmnax (cf aax Cioaax € C C C ) (92)

I I max I mMax ! max { max’

3.4. OnpeaeneHue nojasi TOKCOAO3bI.
3.4.1. Tokcoao3a npu NpoXoxXiaeHHUU NepBUYHOro ob1aka paccuuTbhiBaeTcs no dopmyJie

21)"’ (o,
U 3 R’ + (2n) o.0.0.

Z wung /7 snda)

]



MakcuMaibHag TOKCO403a Ha MOBEPXHOCTH 3E€MJIU TIPU TMPOXOXIECHUU MEPBUUYHOTO 00Ja-
Ka Haomwonaercsa Ha ocu y = 0, z = 0 u onpeaensterca no gopmye

2-(2n)"” Q.

Dr‘ max (x’ O’ O) - _8—— 3/ N GU (x) (94)
U 3 R’ + (2n) " o,0,0.

3.4.2. Tokcono3a npu NpoxXoXAcHUHU BTOPUYHOro obaaka, oOpa3ylolerocst nNpu UCTEeUEHUHU
XMIKOr0O aMMMakKa M3 pa3pylleHHOro obopyaoBaHUsl, pACCUMUTBLIBACTCH MO (QopMyJie

q:’h min {t:h ? t?HC[I} 1 C
- : G, (x,y,z), x<—==Ut";
| U (271Rf“h + 27[0}0:) ( C'sm
D;hmax (x,y,z)= 9 /2 R (95)
o ( TE) q, 1, O, _GH (x,y,z).,. x>—l—Ut.}K.

C\2m

U(2nR* U +(21)" 0,0,0. )

L N

MakcuManbHass TOKCOA03a Ha MOBEPXHOCTU 3eMJIM MPU MPOXOXIAECHUM 3ITOro objaka Ha-
onronaercst Ha ocH y = 0, z = 0 1 onpeaeasieTcs no gpopmy.e

COl
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2q:’ min {tf ’ t?I{Cﬂ}

) U(27tRf": +2n0_10:)
D (x,0,0) = no (96)
2-(2n)" " gq’t’o, 1

—_ G, (x), x>—=U1".
U (27tRf"“t§“U + (2n)3/h ()'_l_GJ_G:) (%)

G, (x), x<——==Urt";

C2n

3.4.3. Tokcono3a npu nNpoxoxXaeHUU BTOPUUYHOro odnaka, oopasyroluerocs rnpu UCTEYeHHUHU
ra3oo0pa3Horo aMMuaka M3 paspylieHHoro obopyaoBaHUsi 10 UCMAPEHUS MPOJUBA, PACCUYU-
ThIBAETCH 110 (popMyJie

r . r t?m:n o t:’*‘ T t?xcn o t..:'h
q, mnst,,
: (r32), v
_ G, (x,,z), x<—==Ut;
DEr (x’ ¥, Z)= U(zTCR!r +27[0'J,0:) Cj\/z—n (97)
2 1/2 rtr
2m) 4 ,3; G, (x,y,2), x>_l_Uz,r.

U(27|:R_,."2th +(2n) 0_1,0_1,0:) C2n

z Hodumg /7 shda)

L0l



MakcuMaiibHast TOKCOO403a Ha MOBEPXHOCTHU 3€EMJMU TPHU NPOXOXIEHUU ITOro obJ1aka Ha-
oawonaercss Ha ocu y = 0, z = 0 ¥ onpeneasiercsa no gopmv.e

r =t 4+ ="

2q:‘ min ;— ’ INCTI F IKCII !
: (x), x<—"
— — G, (x), xs——ur";
D .. (x,0,0)= U(an; +2“°.r°:) C,N2m (98)
2.(23)1'{!2 g:t'c

— 4————G X), Xx>——
U(an 11U+ (2n)" 000) (%) C,N2m

3.4.4. Tokcomoza npy MPOXOXIEHUM BTOPUYHOIO OQMIaKa, 00pas3yiolLIerocs rMpyu UCTeHeHW ra3o00pas-

HOIMo0 aMMHMaKa U3 paspyLLIEHHONO OOOPYIOBAHHUS TOC/IE UCTIAPEHUS TIPQVIMBA, PacCUUTBIBAETCS 10 (hopMy-
ae

i I“JHEH o t:h o tfr T ZWI{CH - t:h o t:r
‘mins ¢,
' : (530 2), x5
- — -G (x, v, z), x<—==Ut";
D™ (x,y,z)= U (271:R:"h +2716 ©. ) Cj\/ﬁ (99)
(2'1_[)1/#‘]I qlntrHG ]

G, (x,y, 2), x>——=—Ut".
U(27R" 17U +(21)"6,0,0.)

POl
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MaxcuManbHass TOKCOA03a Ha NMOBEPXHOCTHU 3€MJIM MPU MPOXOXKICHUU 3TOro obiaka Ha-

omonaetrcst Ha ocu y = 0, 7 = 0 U onpeneaseTcss nNo GpopmyJie

t o=t —t |t~ —t

IRCN IKCII

g IH

2g." min<t -,

U(27R™ +2m0,0. )

Dir::*lax (x’ 0’ 0) =
2 _ (27[)i/2 qfrutfrn GI
U (2an'"“2 t"'U + (2n)3/ : oxoj.o:)

— G, (x), x>——

(100)

7 yodumg (7 ¥nda)

$01



3.4.5. Tokconosza npru NMpoxoxAeHUU BTOPUUHOTro oOJ1aka, obOpas3yroulierocss rnpu ucnape-
HUUM aMMHaAKa W3 MPOJIMBA, PACCYMUTHIBAETCA MO (PopMyJe

t ot =t =t~ —t —t

¢ OJKCI IKCII I

g, min«qt', 5
— — —— —G (X, ), Z),
2¢" /p! +2nc 6 .U ] (33, 2)
D" (x,y,z)= | x < ——=Ut’ (101)
; (x,3,2) C,j\/2'Tt
2n)” g't's.
( n)' UM GH (.x, Vs Z)& X > 1 Ut“

C2m

U (2470 /ot +(2n) " 0,0,0. )

MakcuMaibHasd TOKCOA03a Ha MOBEPXHOCTU 3€EMJIM MPU MNPOXOXKIAECHUHU ITOro obiaka Ha-
O1t01aercsds HA ocu y = 0, z = () ¥ onpeaeasiercss no popmyJie

901
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A e A A T S

IKCII

2g" minst;',

2
e S — N e 3 02 Y
2q° /p;' +2n6 o .U ) ( r)
| 1
D" (x,0,0)= x<———=Ut" 102
e (%,0,0) C o (102)
2.(27) g"t"s
( J.'-.) q; t; 0-_1 G(] (X), x>_1_..._UtH

3.4.6. Tokcoa03a npy nNpoxoxiaeHUHU BTOPUUYHOIo objaaka, odOpa3yiolerocs npu MUcra-
pPEHUU aMMHUaKa M3 €MKOCTH, pacCUMTbIBAECTCA MO dopMmyJie

7 Axkung /7 snda)

LO]



T S

W11 IKCT f
2
'~ o/ o —G s Vs ’
2q°/p¢ +2n6 o .U (3 3:2)
| 1

x < ——=Urt
C2n

t> =1+t "+

v : C
g minqit;,

Df(x,y,z)
(2n)l/2 q:1,0,
U (2613-6/ p; +(2m)"” 0_1-0,1-0:)

G,(x,, z), (103)

|
x> - Ut

C\2n

MakcHuManbHasgd TOKCOAO3a Ha NMOBEPXHOCTH 3€MJIM TNPU NMPOXOXKAEHUU ITOro objaka
HaOmonaetcst Ha ock y = 0, z = 0 u onpeneasierca no ¢popmyne

801
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— i

79° mi e Len _th pull (A —tl,.z
g° min<t’, .
G, (x),
2 /p¢ +2n6 6 .U 0 (%) 1
* x<—=Uy
D s (x:0.0) = C2m (104)
£+t
2-(21)” gt

(2713) g, t:;/?r GH (x), x>—"'l—'Utf.

U (2451 /p; +(2n)" 0,0,0. ) C 2

3.5. OnpenensieTcsi MakCUMaibHasi TOKCOA032 HA pacCTOAHUM X OT MECTA aBapuM NpH i-M
CLEHapUH:

p™ =D, . +D +D_. +D" +D' . +D_. . (105)

i max I max I max ! mMax I max ! Mmax

3.6. CpaBHeHHUEM C TMOPOrOBLIMHM, CMEPTEAbHbIMU KOHLEHTPAUMAMU U TOKCOAO3aAMHM
ONpeaAeaAOTCs pPacCTOAHUA, COOTBETCTBYIOLINE CMEPTEIBHOMY MOPAXEHUIO U MOPOTro-
BOMY BO3AE€UCTBHUIO.

C Xodung /7 snda)
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CHbOPHHUK NOKYMEHTOB

N

N

O o =

o000

(i

S O O

CIIMCOK OBO3HAYEHUHMU U PABSMEPHOCTEU
(B AIIGABUTHOM I110OPAAKE JIATUHCKHME INPOIIUCHLIE, JJATUHCKHUE
CTPOYHbLIE, N'PPEMECKHE CTPOqulE)

— KO3(P(PULIUEHT
— KOIPPULIMEHT
— KO3 PULIMECHT
— KO3(POULUMEHT
— KOA(PPULIMEHT
— KO3(PPULHUEHT

— KO3(MPEULUMUEHT

B
B
B
B
B
B

B

pacyeTe
pacyeTe
pacyeTe
pacyeTe
pacyeTe
pacyere

PACHCTC

JIMCIEPCUH
JIUCTICPCUM
NUCTIEPCUH
NUCIEPCUH
AUCIEPCUH
JIMCIIEPCUM

AUCEPCUH

— TEIJIOEMKOCTb XUAKOro ammuaka, Hx/(kr-K)

— KO(D(PHUILIMEHT B pacyere AUCIIEPCHUU

— KO3(P@PHUUHUEHT B pacyeTe AUCIEPCHUMU

— TOKCO403d4 B TOUKC OT MNMPOXOXIACHHUA TICPBUYUHHOTO obJ1a-

Ka, Kr-c/m*

— TOKCO03a B Touke Ha ocu y = 0, z = O OoT NpOXOXKIACHMUSI
nepBUYHOro obJjsaka, Kr-c/m*

— JIMAMETP Tpyoonposoaa, M

— TOKCO0A03a B TOUKE Ha ocu y = 0, z = 0 3a BCC BpeMs aBa-
puu(HadawaeHus), Kr-c/m?

— TOKCOI03a B TOYKE OT MPOXOXACHHUS BTOPUUHOro obsaka,
obpa3ylolierocsi rNpyu UCTEUEHUHU razoo0pasHOro aMMHaka
U3 000OpyaOBaHUSI B i-M CLEHAapUU, KI-C/M’
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.
I Max

KOHT

TOKCOA03a B TOUKe Ha ocH y = 0, z = 0 oT npoxoxaeHuUs
BTOPUYHOro o0saka, obpasyrollerocs npmM UCTEYEHUHU ra3o-
0OpA3HOND aMMMAaKa U3 0DOPYIOBAHMS B /~M CLIEHAPWUM, KI-C/M°

TOKCOI03a B TOUKE OT IMPOXOXICHUsI BTOPUYHOro odsiaka, 00-
pa3ylollerocss NpU UCNapeHUU aMMMAKa, OCTaBLLIETOCst B 000-
PYIOBAHUU B i-M CLIEHApUH, Kr-C/M°

TOKco/1o3a B Touke Ha ocH y = 0, z = 0 OoT NpoxXoxXaeHUS
BTOPUYHOIro 00J1aKka, 00pasyloLerocs rnpyu MCrnapeHUM aMMu-
aKa, ocraBlllerocs B 00OpydOBAHUU B i-M CLIEHAPUMU, KI-C/M’

TOKCO/103a B TOUKE OT MPOXOXIECHUSI BTOPUUHOro odsiaka,
obpa3yioulerocsi NpyM UCTCUEHUU XKUIKOro aMMHaka u3 o0o-
pPYIOBAHUA B i-M CLEHApPHH, Kr-C/M*

TOKCO/03a B ToUKe Ha ocU y = (), 7 = 0 OT npoxoxaeHusi BTO-
PUYHOro obJiaka, o0pa3ylollIerocss NpU UCTEYEHUHU XHUIKO-
ro aMMMaka u3 o0OpyldoOBaHHUS B i-M ClLIEHApUH, Kr-c/m?

TOKCOII03a B TOYKE OT NMPOXOXICHUST BTOPUYHOrO 00/1aKka, 00-
pa3yloLllerocs MNpyM UCNapeHUM aMMHUaka M3 MpoJiMBa B i-M
CLUEHApnH, Kr-c/m’

TOKCON03a B Touke Ha ocH y = (), z= 0 OT NpoXoXxaeHUs BTO-
PUYHOIO 00J1aKka, oOpasylolIerocss Npu UCNapeHUM aMMHaKa
U3 NpoJIMBa B i-M CLICHAPHU, KI-C/M’

TOKCOI03a B TOUKE OT NMPOXOXIACHUST BTOPUUYHOro o0J1aka,
00Opa3yloLerocst MpU UCTEUEHUU aMMHUAKa U3 O0OPYIOBAHMUSI
rnocje UcnapeHus NnNpoJuBa B i-M CUeHAapHUU, Kr-c/m-

TOKCO03a B Totke Ha ocH y = (), z = 0 OT NpoxoxiacHHUsl BTO-
PUYHOTO obJ1aka, obpasyolerocst MNpu UCTe4yeHUU aMMHMaKa U3
00OPYNOBAHMS 1OC/E UCTIAPEHUS! MPOJIMBA B M CLIEHAPUU, KIC/M’

NollaAb NMOBEPXHOCTU MPOJUBA XUIKOr0o aMMUakKa, M?

nJowaab MOBEPXHOCTH MPOJUBA XKHUIAKOro aMMHaka TpH
oOpa3oBaHMUMU MNMEpPBUUHOro 0bJs1aka B cueHapuu 4, M?

IUIonIabh KOHTAKTA XUIAKOINO aMMHMaka ¢ NMOJACTWIAIOLLIEN TTO-
BECPXHOCTbIO TMPHU NMPOJUBE, M’

© Odopmacuue. 3A0 HTU NB, 2010
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CHbOPHHUK JNOKYMEHTOB

()

KHII

-T _®

)

Q. (ot Q, 10 Q,)

BCIIOMOTI'aTe/ibHAs BEAHUYMMHA TNPU PacyeTe 3HAYE-
HUU KOHLECHTpPALUMH U TOKCOAO3bI

BCIIOMOTMATEIbHAS BEJIMUMHA TIPU PACUETE PACCEs-
HUS 3IMOBOI0 BbIOpOCA

BCIIOMOrare/ibHasi BEJIMYMHA TIPU pacueTe paccesi-
HUSI HEMNpPEPbLIBHOTO BLIOPOCA

TEMJIOTa MCNAPEHUS XMAKOTrO aMMuaka, [DK/Kr

BbICOTA XXUIKOINO aMMHAKAa B 000PYI0BAHUN HAll YPOB-
HEM OTBEPCTUS, YEPE3 KOTOPOE NPOUCXOAUT UC-
TEYEHHUE, M

(PYHKLIMS, 3aBUCSILLAS OT L JUIMHbI YMACTKA TPYOO-
NpoBoAa OT BXOAad A0 MeCTa pa3rcpMeTU3aLUK

JUTKHA yvyacTKa TpyoonpoBojaa OT BXOda IO Me-
CTa pa3repMeTU3aluH, M

AaBjJeHUEe B 000OpPYAOBAHHHU B i-M cucHapuu, [la

NaBJCHUE B OKPYXAIOLWEHU cpeae, rnpu HOpMaJib-
HBIX YCJIOBUSIX MpUHKUMaeTcst paBHbiM 10° [la

o0LLas Macca aMMHakKa B 0o0OpYAOBAHHUU, BKITIO-
YAeT MACCY XMIAKOCTU M MACCy rasa, Kr

Macca aMMHUakKa, obpasyouiero rnepBUUHOE 00Jia-
KO B [-M CLEHapUH, Kr

MaCCa XUAKOTo aMMHUaKa B 000pya0BaHUU (TIpH
MCTEYEHUH U3 TPYOONpoBOaa C HACOCOM Ha BXO/E

paBHa Q*), Kr

Macca ra3ooopasHoro amMmmMaka B o0opyaoBa-
HUMU, KF

Macca XHUIAKOTroO aMMUaKa, Nnepexoasilias B rnep-
BUYHOE 00JIaKO B CLICHAPHUK 3 B BUIEC a3pO30Jis, KI

MAacca XHAKOro aMmM1aka B 00Opya0BaHUH BbILLE
YPOBHSI OTBEPCTUSI, YEPE3 KOTOPOE TMMPOUCXOJAUT
UCTCUCHUE (MPU HUCTEUYEHUM U3 TPYOOMpoBOLa C
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DiCT

L 1 X

0bop

max

HACOCOM Ha BXOI€ NMPENNoaaracTcsi paBHOM OECKOHECUHOWU BEJIU -
UUHE, €CJIK OTBEPCTUE PA3repMETU3ALINU BBILLE YPOBHSA XU/ -
KOCTHU, TO BeJIMYMHA rnoJiaraercs paBHOW (), Kr

Macca razoobpazHoro aMMuaka, nmepexoasiuiero B rnepBmy-
HOE€ 00J1ako NpHU cueHapuM 3 B BUIE Ia3a NpHU MITHOBEHHOM

BCKHUTIAHHUHU TNICPErpcTOro aMMHUaKda, KI

Macca razoo0pa3HoOro ammuaka, nepexoasiiiasi B nepBUYHoOE
00J1aKO MpHU CUEHApPUH 3 NMPU KUNEHUU NpPOJIMBa, KT

YHUBeEpCa/JibHas ra3zoBasi rmocTOsSHHAas, paBHa
8,31 JIX/(Kr-mMoJib)

pasMep nepBUYHONO 0bJ1aka aMMHUaAKa B HAYATbHbIN MOMEHT BpE-
MEHHU B [-M CLEHApHUHU, M

HavaJibHbIM pa3Mep BTOPUYHOro o0j1aka aMMuaka, obpa3zy-
IOLLIETOCH MPU UCTEUYEHUN XNUIKOro aMMHaka U3 pa3pyuli€H-
HOro o0OpyaOBAHUS B [-M CLICHAPUU, M

HayaIbHBIM pa3Mep BTOPUYHOrO 00saKa aMMuaka, odpasylole-
rocsl Mpyu UCTeHEHUHU ra3oo0pa3HOro aMMHaka M3 pa3pylieH-
HOro OOOPYNOBAHUSA B i-M CLIEHAPHWH IO UCNAPEHUS MPOJIABA, M

HAYaIbHbIA pa3Mep BTOPUYHOrO O0J1aka aMMHaka, oopasylolle-
rocst NMPU UCTEUYEHUU ra3oobpa3HOro aMMMaka U3 pa3pylueHHO-
ro obopy10BaHUS B i-M CLIEHAPUU MOCAE UCMIAPEHUS TNPOJIUMBA, M

HayaJabHbIK pa3Mep BTOPUYHOro obsaka aMmmMuaka, obpasyio-
LLIErOCS NMPHU UCNAPEHUU aMMHaKa U3 NMPOJIUBA B i-M CUCHAPHUU, M

HauyaJlbHbLIM pa3Mep BTOPUUYHOro objiaka aMMuaka, obpasyiolle-
rocst Py UCNapeHMU aMMHaKa U3 EMKOCTH B I-M CLUEHAPUHU, M

paMyC rpaBUTALIMOHHOrO pacTtekaHus obslaka aMMUaka, M
NIoLAaab OTBEPCTUU pa3repMeTU3aLmnm, M’

MaAKCUMQIbHAs TUIOLLAAb FOPU3OHTATBHOIO CeyeHUs1 0DOPYIOBa-
HUSI, M’

MJ01AAbL SMUCCUM NIPU UCMAPEHUU aAMMUAKa U3 pa3repMme-
TU3UPOBAHHON €MKOCTH, M?

IolaAb MOMEPEUYHOro ceyeHUus TpybornpoBoaa, M’

© Odopmacnue. 3A0 HTL N B, 2010
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Temmneparypa B obopyaoBaHuM B i-M cueHapuu, "C
TeMrneparypa Bosayxa, C

TEMIIEpATypa KUIEHHsl XUAKOro aMMuaka rpm gasieHuun £, "C

TeMmneparypa noiAcCTUaaILUEH MOBEPXHOCTH, ~C

CKOpOCTb BeTpa Ha BbicoTe 10 M, M/C

00BLEM O0OPYAOBAHUS B i-M CUECHAPUU, NPpHU BbIOpOCE ¢ TpyOO-
[MpOBOAA, HA BXOJE KOTOPOIro CTOMT KOMIIpeCCop (Hacoc), npe-
10J1araeTcsi paBHbIM DECKOHEYHOW BEJINYHHE, M’

TEIUVIOEMKOCTb NMOACTUIAKLIEH NOBEPXHOCTU, HX/(Kr-K)

KOHUCHTpALMUs$ aMMHAKa NMPU NMPOXOXKIACHUU NEPBUUYHOTO 00-
JlaKka, Kr/m’

MAKCUMQUIbHAS KOHLICHTPALIMS aMMHAKA MPU MPOXOXIACHUU TIEp-
BU4YHOro obsiaka Ha ocu y = 0, z = 0 B ueHTpe obJiaka, Kr/m’

KOHLUEHTpAaUMUsl aMMHaKa pU TNPOXOXIECHUU BTOPUUHOIO 0O0-
JaKa, o0pa3yrowerocst Npyu MCTCYEHUMU XUAKOIro aMMHMaka M3
pa3pylIcCHHOro odbopyaoBaHus, Kr/m?

MAKCUMAIBbHAsT KOHLUCHTPALUS aMMHaKa Ha NMOBEPXHOCTU 3EMJIH
NpU MPOXOXACHUHU BTOpUUHOTro oiaka (Ha ocH y = 0, z = 0), Kr/m’

KOHUEHTpPaLUMs aAMMUAKA NPHU NPOXOXKIAEHUH BTOPUYHOTIO 0D-
J1aKa, 00pa3yiouIerocs rnpu UCTEYCHUHU ra3o000pa3HoOro aMMHU-
AKA U3 pa3pyLLEHHONO O0OPYAOBAHUSI NPU HUTUYMU NPOSIMBA, KI/M’

MAKCHMaJIbHAsl KOHUEHTPaLMsi aMMUHaKa Ha MOBEPXHOCTH 3EM-
A 1IPU TIPOXOXIEHHUU BTOPUYHOro 00Jiaka, oOpa3yloulerocs
[IpU UCTEYEHU U Fa3000pa3HOIO0 AaMMHUAKA U3 pa3pyLIeHHOro 000-

PYAOBaAHUSI NMpU HAIMYMK npoauBa (HaA ocu  y = (), z = 0), Kr/M’

KOHUEHTpaLusi aMMHaKa rnpyv NpoxXoxJA€HUU BTOPUUHOIO 00-
JaKa, obpasylouierocsi npu UCTCYCHUM ra3oodpa3HOro aMMua-
Ka U3 pa3pylLUeHHOro O0OPYIOBAHUS! B OTCYTCTBUMH NPOJIMBA, KI/M?

MaKCUMa1bHasi KOHLIEHTpaLMs aMMHaKa Ha MOBEPXHOCTH 3€M-
AW NIPU MPOXOXKIEHUHU BTOPUUYHOrO 00J1aKka, oOpa3ylolLerocs
NPpU UCTEUYEHUHU ra3000pa3HOro aMMHaKka U3 pa3pylLeHHOro o60-
pyIOBaHHUs! B OTCYTCTBUM npoavBa (Ha ocu y = 0, z = 0), kr/m*
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KOHIIEHTPALUs aMMHaKa MpPU IPOXOXKIEHUU BTOPUUYHOIO
o0s1aka, oOpa3yolerocss Npu UCMNAPEHUU XUIAKOTO aM-
MHAKa M3 NpPoOJINBA, KI/M’

MaKCUMaJibHasl KOHLEHTpALMUs aMMHWaKa Ha MOBEPXHOCTH
3EMJIM TIPHU MPOXOXIAEHHUHU BTOPUYHOTrO 00J1aka, obpa3sy-
IOLLETOCHA NMPH UCMAPEHUN XUIAKOIo aMMHaKa M3 IMpoJnBa
(Ha ocu y =0, z=0), ki/M’

KOHLEHTpALUSA aMMHMAaKa Mpyu MPOXOXIAEHUHU BTOPUUYHOTO
obsiaka, obpasylolerocss rnpyv UCNapeHUU XUIKOro aM-
MHAKa U3 €MKOCTH, KI/Mm’

MAaKCUMa/IbHAsl KOHLUCHTpAaUUs aMMMHaKa Ha MOBEPXHOCTH
3EMJTU TIPU TIPOXOXKICHHWM BTOPUUYHOIO 001aKka, 00pa3yrolle-
rocsi MpU UCMapeHWU XUIKOro aMMuaka U3 eMKOCTHU (Ha
ocH y = 0, z=0), Kri/Mm’

MAaKCHMAaJIbHO BO3MOXHas KOHLEHTPALMS B TOYKE HA OCH
y =0, z= 0 npu i-M cLeHapuu

BCrioMoraTteabHasi QyHKLUMUS MPHU pacueTe AUCIEPCUU
YyCKOpeHHe cBoOoaHOro naaeHust (pasHo 9,81 m/c?)
BCoMorareabHass GyHKUUS NPU pacuyeTe AUCNEPCUH
BbICOTA MCTOYHMKA BbIOpOca, M

JIABJICHUE HACBILLIEHHOIO M1apa aMMHAaKa B OKPYXAIOLLEH cpelie
[IpU TeMnepartype Bosayxa I, MM pT. CT.

BO3MN’
JABJIEHUE HACHILIEHHBIX NMapoOB aMMUakKa TNpU TeEMNEpaTy-
pe 7,, Ila

pacxoj1 ra3oo0pa3Horo aMMHaka, odbpasyrouerocst mpyu Mryo-
BCHHOM BCKUITAHUM XMIKOM (Da3bl B (JIYHAC UCTEYEHUS XKMIKO-
o aMMHAaKa M3 pas3pyLLCHHOTO 00OpyaoBaHUsI B CLIEHApUU 4, KI/C

pacxol aMMHaka B BHUIE a3pO030JbHbIX BKJIIOYEHHUH, 0Opa3y-

IOLLIUXCS TPU MTHOBEHHOM BCKMUIIAHUU XUAKOW (a3bl, B
C/Iyyae MCTEUYEHHUS XMUIKOro aMMMHakKa U3 pa3pylIEHHOro

000pyIOBaHUSA B cueHapu¥u 4, Kr/c

© Oc¢opmacHue. 3A0 HTU I1h. 2010
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pacxoJd aMMMAKa B CJIyyae UCTEYCHHUSA XMIKOr0 aMMMHaka
U3 pa3pyui€cHHOro odbopyaoBaHUSA

pacxol aMMHaka BO BTOPHYHOM 00jakKe, obpa3yroileMcs
MPU UCTEYCHUU ra3000pa3HOro aMMMUakKka U3 pa3pylleH-
HOro 00OpyaOBaHUS B i-M CLEHAPUU A0 HUCIAPEHUS MpO-
JUBa, Kr/c

pacxold aMMHaka BO BTOPUUHOM 00J1aKe, oOpasyloLLUeMcs MpH
UCTEYEHUU TA3000pa3HOro aMMHUaKka U3 pa3pyLieHHOro ooo-
PYAOBAHUS B i-M CLCHAPUM NMOCJE UCMAPEHUs TPOJIUBA, KI/C

pacxoJl aMMHaKa BO BTOPUYHOM 00JaKe, obpasyroLemMcs
MPY UCNIAPCHUM XKWIKOTO aMMMAKA M3 EMKOCTU B i-M CLICHAPUM, KI/C

pacxoll aMMHMaKa BO BTOPUYHOM OQJ1aKe, 00pa3yrolLEMCS TIPHU HUC-
TEUEeHUU XHUIAKOIro aMMHaKa U3 pas3pyLUeHHOro ooopyaoBa-
HUSl B i-M CLUEHApUH, KI/C

pacxold AMMMAKa BO BTOPUUYHOM OO0JIAKE, 00pa3yoLIEMCS TPH
MCNapeHUH XUIKOro aMMHaKa U3 NMpaiMBa B i-M CLIEHApHM, KI/C

yieJbHasi CKOpPOCTb UCNApPEHHUs1 aMMHMaKa ¢ eAUHULIBI TLI10-
lanm, Kr/(c-m?)

yaeJbHAsE CKOPOCTb UCIApEeHUs1 aMMMAKA ¢ €AMHMLbI TUTOLIA-
M NpU ckopocTu BeTpa U, paBHOM HY10, KI/(C-M?)
BpeMsi, C

JVTUTCIIBHOCTD UCHIAPCHUS T1POJTMBA TTOCIC OKOHYAHHUA UCTC-
YCHHUSA XKHUIAKOTO aMMUAKA, C

ITUTCJIBHOCTL HHTCHCUBHOI'O KHUTICHHSE dKUAKOIO dMMHAKA
3a CUCT TCIVIOIIPpHUTOKA OT NMOJACTHUIAIOLLEHN MOBCPXHOCTH, C

BpEMS! JIMKBUIALIUA OTBEPCTUM pasrepMeTU3alnM, C
JUTUTEJbHOCTb 3KCMO3UIINHU, C

JUTUTEJIBHOCTL QPOPMHUPOBAHUSI TEPBUYHOrO 00J1aKa B CLECHA-
pUH 4, C

JUTUTENIBHOCTD UCTEYEHHSI Ta3000pa3HOro aMMHMaKka U3 paspy-
LIEHHOIO O0OPYAOBAHUS B i-M CLEHAPUHU [0 MCHapeHUS
MpOJUBa, C
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JUTATSJIBHOCTh UCTEUYEHUS ra3000pa3HOro aMMHaka U3
PASPYLLIEHHOTO O0OPYIOBAHUS B I-M CLIEHApUH T0C)IC
UCTTApEHUST MPO/IUBY, C

JUTUTEJIBHOCTh HUCIapeHUs aMMUaKa U3 €eMKOCTH
B I-M CIlEHAPUUN, C

JUIMTEJBbHOCTb UCTEUEHHUS XUIKOTO aMMHUaKa U3
paspyLUEeHHOro odOpyaOBaHUS B I-M CLICHApUHU, C

JUIUTEJIbHOCTh UCMAPEHUA aMMHaKa U3 MNpoJiMBa
B [-M CLEHapUH, C

NPOCTPAHCTBEHHASI NMepeMEHHAs! (KOOPIMHATA BI0J1b
BETPA), M

MPOCTPAHCTBEHHAs NMepeMcHHas (KOOpAUHATA Bbl-
COTbI), M

[POCTPAHCTBCHHAA NEepeMEHHas (KOOpAUHAaTa, 1nep-
MEHAUKYJISIPpHAA HalpaBleHUIO BETpa), M

o0BEMHA 10J1s1 ra30BOH (pa3bl B O0O0OpY10BAHUU

nokasareyb agMadarsl ra3ooopa3HOro aMmmMMaka

BCMOMOrarejibHas BEJIWUHMHA, UCTIONL3yeMast I
OIpeAC/ICHUS JOJU NEperpeTon XUAKOCTHU, nepe-
lIeJaAleHrH B nap

KO3(pPULUEHT TEIJIONPOBOJAHOCTH NMOACTUAAIO-
et noBepxHoctu, Br/(M-K)

MOJISIpHAas Macca aMMMakKa, Kr/MoJib
yucao, pasHoe 3,1459

IVIOTHOCThL ra3000pa3HOro aMMuaka rnpm TeMriepa-
Type T, W nasinenuu p (T,), Kr/m-

MJIOTHOCTb ra3oBoi (ha3bl aMMMUaKa B 000pyaO-
BAaHWU B i-M CLIEHAPHUH, KI/M’

MJIOTHOCTb BO3dyXxa npu temnepatype 7 ¢
gaBaeHuun P, Kr/m’

MJIOTHOCThL XWAKOro aMmMuaka, Kr/m?

© OdopmncHue. 3A0 HTH b, 2010
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MJIOTHOCTh ra3000pa3HOro aMMMaKa Mpu TEMIiepa-

TYpE KMNEHUs W AaBiaeHuu P, Kr/m’

MJIOTHOCTb MaTepHaa MoACTHUJIAIOUIEH TTOBEPXHOC-
TU, Kr/m’

IVIOTHOCTb aMMMaKa B MepBAYHOM 00JaKe B HaYaJlb-
HbIi MOMEHT BpEMEHU B i[-M CLE€HapuH, Kr/M’

MJIOTHOCTh AMMHMAKA B HAYAIbHbIH MOMEHT BPEMEHH
BO BTOPUYHOM 0O0Jl1aKe, o0pa3yrouieMcsl Nnpu UCTeUE-
HHUHU Ta3000pa3HOro aMMHMaka U3 pa3pyieHHoOro 000-
DYAOBAHUS B [-M CHEHaApHUHU A0 HUCIAPEHHUS NMPOJIN-
Ba, KIr/m’

[MTJIOTHOCTb aMMHMaKa B HAYaJIbHbIH MOMEHT BPEMEHH
BO BTOPUUYHOM O0JIake, 00pa3yloLieMcs Npu UCTeye-
HUU razoo0pa3HOro aMMHUaKa U3 pa3pyLIeHHOro 000-
PYAOBAHUA B /[-M CLIEHApPUH TOCJIE UCMAPEHHUSA TTPOJIHU-
Ba, KI/M°

[IJIOTHOCTb aMMHUaKa B HaYaJlbHbIH MOMEHT BpPEMEHHU
BO BTOPUYHOM 00J1aKe, o0pa3yiolleMcs Npyu Ucnape-
HMM aMMHAKa U3 EMKOCTU B /[-M CLEHAPHUHU, KI/M-

MJIOTHOCTh aMMHUaKa B HayaJibHbIH MOMEHT BPEMEHHU
BO BTOPMYHOM 00J1aKe, 00pa3yroleMcst npu UCTeYe-
HUU XUAKOro aMMHaKa U3 pas3pylueHHOro oo0opyao-
BaHUS B i-M CLICHApWM, KI/M

MIOTHOCTh AMMUAKA B HAYAJIbHBIM MOMEHT BPEMEHM
BO BTOPUYHOM 00J1aKe, o0pa3ylolleMcs Ip1u Ucrape-
HUM AMMMUAKa U3 TMPOJMUBA B [-M CLEHAPUU, KI/M’

AMCTIEPCUS BAOJb OCU X, M
AUCIIEPCUS BIOJIb OCHU Y, M

AUCTIEPCUS BAOJIb OCU Z, M
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Obo03naueHne QyHKumi

| | — MOAYJIb BEJIMYMHBI, paABEH CaMOM BeJIMUUHE, €CJIW BeJH-
YUHADOJIbLLIE HYJIS, U BEJIMYUHE CO 3HAKOM «MUHYC», €CIH
BEJIMUUHA MEHbDbLIE HYIS, UCTIONb3YETCH AJIsI AaBTOMATH -
YCCKOTO 3aHYJICHUS BbIpaXCHUU

Sign — 3HaK BEJWYUHBLI, paBeH |, ecv BeJIMYMHA OOJIbILEC HYIA,
—1, ecau BeanuuHa MeHbwe Hyad, U (), eCIM BeJIMYMHA
paBHA HYJIIO

© Odopmacune, 3A0 HTL 1B, 2010
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Tabauya 1

IllepoxoBATOCTHh MOBEPXHOCTH 2, B 3ABUCHUMOCTH OT THIA
MECTHOCTH, I/le IMIPOMCXOJHUT paccesaHHe BoriOpoca

Tun mecTHOCTH 2,, M
PoBHasa MeCTHOCTh, MMOKPbITasi CHETOM 0,001
PoBHasi MeCTHOCTBH C BRICOTOM TpaBhbi 10 1 cM 0,001
PoBHasi MeCcTHOCTB € BLICOTOM TpPaBbl A0 15 cMm 0,01
PoBHas MecTHOCTB ¢ BbICOTOM TpaBbl A0 60 cM 0,05
MecCcTHOCTb, NMOKPLITAA KYCTAPHUKOM 0,12
Jlec BeIicoTON 10 10 M 0,4
I'opogckast 3acTpoiikKa 1,0
Tabauya 2
Kaace crabuabHOoCTH aTMOoCchephl
CkopocTh BeTpa | IeHb Hous
Ha BeicoTe 10 M, [Jfyren-|ymepen-| Cnabas | Touxas Memnee
M/c CMBHAasf| Hasl MH- | HHCOJA-| CILIOWIHAA | °/ ofjay-
MHCO- | cons- U 00JIAUHOCTH HOTO
JALMA | LUA HJIN 00oJiee OKPOBA

D
/.. 0BJ1a4HoO-
| ro moKpoBa

U <2 A B B F F
2 <U<X<3 B B C E F
3 <UZ<DH B C C D | )
b <UZX®6 C D D D D
U > 6 D D D D | D
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Tabnuya 3

Roaddbuuuentss1 A,, A,, B,, B,, C,
B 3ABHCHMOCTH OT KJacca CTAOHJIABHOCTH aTMOocdepsnl

Knacc A, A, B, B, C,
cTaOMJIBPHOCTH _ _ 1 |
A 0,112 | 0,000538 | 1,060 | 0,815 | 0,22
B 0,130 | 0,000652 | 0,950 | 0,750 | 0,16
C 0,112 | 0,000920 | 0,920 | 0,718 | 0,11
D 0,098 | 0,00135 | 0,889 | 0,688 | 0,08
E 0,0609| 0,00196 | 0,895 | 0,684 | 0,06
F 0,0638| 0,00136 | 0,783 | 0,672 | 0,04

Tabauua 4

Roapdummentm:1 C,, C,, D,, D,
B 3aBHCHMOCTH OT pa3Mepa HIepoOXOBaATOCTH

. C2
0,000625

0,000776
0

0,0538
0,000233

Kaacc Kiacc
CTAaOMNJILHOCTH | cTaOUJIHBHOCTH

aTMocdepsl | aTMocdepsl

© Odopurerne 3A0 HTU N B, 2010
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Tabauya 6

XapaKTePUMCTHKH IOJACTHJIAIONMX NMOBEPXHOCTEH

Tun D, KI/M’ A, Br/(mK) |c,, Ix/(xr-K)
IIOBEPXHOCTHU
betron 2220 1,42 770
Ilecok 1380 0,35 840
Jlen 920 2,23 2080

MOJISIDHAST MACCA coueeneneniiiiiiii et eneeesnsesenenens.
[ TAOTHOCTD JKHIKOCTH ..eeeeineineie it eeeeeeeeaeannn.
TeMmepaTypa KUMCHUS c..ooveiiveeiiiiieieeieeeeeeeeeeeeneee
[Toka3zaTtenab aIMabATDBI ....c.ovvvviviiiiiiiiieeeeeveeneenes
TCNTOCMKOCTD KHUIAKOCTH .evvviniiniiiniineneeeeceeeeennnns
TCINOTA UCTIAPCHMUS «oeoneeeeeeeeeeeeeee e eeeeeeeeeeaene e
CMCpPTCAbHAS TOKCOMO3A .....cevnennnen-..

[loporoBasi TOKCORO3a ........cccouvvnennenn.

CsojicTBa aMMHaKa

0,01703 xr/Monb
681 Kr/m’
—33.41 °C

1,32

4700 Hx/(Kr-K)
[,37-10° Jx/Kr
150 Mr-MuH/n
|5 MI*MHUH/N




ITo BonpocaM npuodpereHUs
HOPMATUBHO-TEXHUUYECKON JOKYMEHTALIMU
oOpatlaTtbhcs no Tej./dpakcam:

(495) 620-47-53, 984-23-56, 984-23-57, 984-23-58, 984-23-59
E-mail: ornd@safety.ru

ITonnucano B neuats 27.09.2010. @opmat 60x84 1/16.
fapautypa Times. bymara ogceTtHas.

[leuatb opceTHan. Oo6vem 13,0 ney. .
3aka3 No 464.
Tupax 40 ska3.

3aKpbITOC aKLIMOHEPHOE ODLIECTRO
«HayyHO-TEXHUUYECKHUH LEHTP UCCIACAOBAHUMN
NpoOJIEM NMPOMBILIJIEHHON 0€30MaCHOCTHU»
105082, r. Mocksa, IlepeBeaeHoBcKHit niep., aA. 13, cTp. 21

OtrneuatadHo B OO0 «Iloanmeaua»
105082, r. Mocksa, [lepesencHoBckui nep., a. 18, crp. |
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