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Pe3ynbmamsi pacyema mopueeo20 yrnjiomHeHus easa
UUPKYISIUUOHHO20 Hacoca aemomMobusibHo20 deuzamers

Pa6oyas xudkocms - Tocon 40, napa mpeHusi pagoum - Kepamuka Al,0O,
(pacyém e npoepammHom kommekce MSLC e Mathcad)
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UcxoOHbIe OaHHbIe:

Kac .

P gir = 0.991 Yy daersieHuUe OKpyxarouw,el cpeodbl

cM (ammocgpepni)
tgir = 20 °C - memMnepamypa oKpyxarouw,el cpeobl
Kac y

pq1 = 0.991 Yy - daesieHue paboyel cpedbl Ha duamempe D1
cM (y eana)
Kac y

py = L5 — - JaeneHue paboyeli cpedbl Ha duamempe D2

cm> (cHapy>xu ynromHeHusi)

F spring = 0.82 K2c -ycmaHOBOYHasl cusia Npy>XuHbl c)Kamus,
obecneyuesarouw,asi Ha4aslbHOe KOHMaKmMHoe
daeJsieHuUe e nape mpeHusi yniaomHeHus!

n = 4000 MUH 1. CKopocmb epauwjeHus eana

t inp_ D1 = 20 °C - memnepamypa paboyel cpeodbi

- co cmopoHbl Quamempoe D1r u D1s (3Ha4yeHue Ha
exode - HaYyaJlbHoe 3Ha4yeHue)

t inp_ D2 = 50 °C - memnepamypa paboyel cpeodbi

- co cmopoHbI Quamempoe D2r u D2s (3Ha4yeHue Ha
exode - HaYyaJ/lbHoe 3Ha4yeHue)

d = 0.8 cM - duamemp easia Nnod ycmaHO8Ky mopuoeo20o yrjiomHeHuUs!

(nod konbyamu napbi mpeHusi) d < D1
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OcHoeHble onpedensirowue pa3mMepbl 0151 epaujarouie20cs Kosnbuya (r):

D4, = 109 CcM - pabo4uli sHympeHHul Quamemp epauwjarou,e20cs
Kosnibua

by = 018 cM - wupuHa paboye20 nosicka napbl MpPeHuUs
epawarouie2ocsi Konbua

h, = 0.6 cM - obwast OnuHa epauwaroue20csi Kosbya

Y, = 0.2 cM - OJZIUHa HapyXHOll Mo8epxXHOCMU epauwiarou,e2ocs

T o o
Kosibua 8 KOoHmMakme c paboyel cpedol Ha

duamempe D2

OcHoeHble onpedensirowue pa3mepbl Osis1 HeNoG8UXHO20 KOJsbUa (S):

D 4, D4, cm - pabo4uli sHympeHHuUl Quamemp Hernoo8UXHO20
Konbuya (He ecea20a Moxxem coenadamsb ¢ D1r)

Do, = 145 cM - pabo4ull HapyXXHbIlU QuamMemp KOHMPKOJbUa

hg - 0.58 cM - obw,ast OnnuHa KOHMpPKoJIbYa

Y. - 0.18 cM - OJIUHa HapyXHOUl M08ePXHOCMU KOHMPKOJbUa

S o o
6 KoHmakme ¢ paboyeu cpedol Ha duamempe D2
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OcHo8HbIe pe3ysibmambl pac4émoe mopuoeo20 yrnJaomHeHuUs

M
v = 2.66 — - CKOpPOCMb CKOJIb)XeHUSsI Ha cpeOHeM duamMmempe
C  nosicka napbl mpeHusi

S c = 0.718 CM2 - nsow,adb NMosicka napbl MPeHUst
K = 1.599 - KoaghhuyueHm 2udpaessiuye cKoll Haepy3Ku
K = 3.84 - aghghekmueHbIlU Ko3aghghuyueHm 2udpassiudecKol Haspy3Ku
af = 0.701 - KoaghghuyueHm pacnpeodesieHUss cmamu4ecKo20
daersieHus1 8 3a30pe napbl MpeHus

G = 5.59.10 - gpakmop Ha2py3Ku

Kac
P gque = 1051 Yy cpedHee cmamu4eckoe daeJsieHue

cM e 3a3ope napbl MpeHusi

, Kac ..

p . = 1431 T, KOHmMakmmHoe daeJsieHue ¢ y4émom

cM 2udpoduHamu4vecKol cunbl
f fm = 0.149 - Ko3ghghuyueHm mpeHusi
Q. = 1.59 Bm - mennoebiOesieHue 8 nape mpeHusi
t, = 931 oC - MaKcumarsibHasi memMmrnepamypa 8 rape mpeHus

n .

|4 0.05 —— = uupkynauyusi paboyel xudkocmu

min_D2_Imin MUH
yepe3s yrniIomHumesibHyro Kamepy

UUPKYSI4UOHHO20 Hacoca
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Mons memnepamyp e cevyeHUsIX Kosiey, napbl MpeHusi

Temperature isolines in seal rings

Vit

—— e —

Mechanical Seals Library (MSLx64) = | MporpaMMHEIA Komnneke MSLC
HTC_FDM Bepens 2.1
VIS GDI Module sepera 2.12 | VIS parameters: Scalexy = 2,2 Width = 975 Height = 500

TennonpoeogHoeTe (R) = 10,0 BT/[M*K] || TennonpoBogHocTe (S) = 17.0 BT/[M*K]

R

TIK] 326.1 325,2 325,0 3249 3246 3244 3238

t[°C] 53,0 52,0 51,9 51,7 51,5 51,2 50,7



t, Celsium
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U3meHeHue memnepamypsl € 3a3ope napbl MpeHusi

Fluid temperature in seal gap
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PacnpedeneHue cmamu4ecko20 0aesieHusi 8 3a30pe napbl MPeHUs!

static pressure in seal gap, bar

static pressure in seal gap

1.5 /gr
/ /"

1.4 / "

—~ _-”

' d
L d
Ld

1.3 "4'

4"'
1.2 e

1.1 / "",'
1 £

0.9

10.5 11 11.5 12 12.5 13 13.5 14 14.5
D,cm

estimated pressure in seal gap (curve)
== linear pressure in seal gap for a = 0.5 (parallel faces)
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Oceeasi cuna om delicmeusi 0aeJsieHUsI XUOKOCcmuU, npuxumarouw,asi paboyue
noeepxHocmu KoJseuy, napbl mpeHusi apyea kK opyay

w = 1.405 Ka2c

closing
Oceeas cuna om delicmeausi cmamu4ecKo20 9asJsieHUs XXUuGKocmu ¢ y4émom

2uUdpoduHamMu4ecKool cusbl, pa3odesissrouwasl pabodyue nosepxHocmu Kosey,
napbl mpeHusi

Wf = 0.362 Ka2c

Oceeas cuna npu KOHMakKkme pabo4ux nosepxHocmeu KoJsiey napbli MpeHust

Wm = 1.043 Ka2c

OcpedHEHHas1 OKPY)XHasl cusia mpeHusi, B03HUKarouw,asi Mpu OKPY>XHOM
deuxeHuu paboyel xudKkocmu 8 3a3ope napbl MPeHUsi

Fp = 4121 104 kec

OKpy KHasi cuna mpeHusi, B03HUKarow,asi npu KOHmMakme pabo4ux
noeepxHocmel Kosiey napbl mpeHus

F m = 0.209 Kec
CpeOdHuli 3a30p 6 nape mpeHusi Mopyo0e8020 YINJIOMHeHUs

h’f_mid = 0.86 MKM

lMpocHoO3upyemas eenu4yuHa ymedku paboyel xudkocmu 4Yepes

napy mpeHusi, duamemp Kansau d drop = 0.3 cM
3 Kanenb
cM — aliests
U = 0.3 — Udrop = 0.3 MUHymy



