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CTpyKTypa ONEKTPOHHOW SHUUKITONEANN SHEPTrETUKN
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Komnnekc WaterSteamPro B Excel

Fd Microsoft Excel - Knural

ain [paeka Bwa Bocraeka Dopmat  Cepedc fJaHHel® OKHO  CRpaska
DeEas®t &0V BEBR-F -0 &A@ 2 -5 81 0 45 100% - 35
Arial Cyr LBV S S W MacTep dyHKLUWA - war 1 13 2 2 x|k
BE5 - B =wepTSPICE)  Nomck dvHEwHm: 1
A B C D BEEAMTE KpaTKDE ONHMCAHKME AEHCTEMA, KOTOPDE HYHHO HarTH | i
1 MM OT CT Fa BEIMOMHMTE, M HAXMHMTE KHONEY "HadTh"
g s 640 d53.28 28 FaTeropMa; IWaterSteamF‘rD (Saturation Line) j
4 24 o BriOEpHTE dyHELLHHD:
5 t Jog3s 1 9523 wsPTHERMCONDSST o]
b wspTHERMZOMNDSWT
7 WSETEHS
g wsplSaT |
= wsplISWT
10 wspy'SST ;|
11 wspTSP(p)
12 TeMnepaTypa Ha NMHHMK HACBIWEHWA, K.
13
14
15 Cnpaeka nNo 3Tof dyHELHK Il I OITHEHS
16




Komnnekc WaterSteamPro B Mathcad

AR N < Function

t= pspTSP(p)

[=9323°C

Function Categany

Function Mame

&)

Yectar and b atrs . wEpa W T -
“WwaterStearPra [Cammon) S wep THERMCOMDSST S
"W aterSteamPro [Double phaze wzpTHERMCOMDS W T

"W aterSteamPro [Gazes) wapT SHS

waterSteamPro [MetaStable e
W aterSteamPro [Saturation Lin wzpll55T

W aterSteamPro [Source] . wzpll SWT .
“WaterSteamPro [Sublirmation an wipyS 5T -
Yl b D b e D (T am b mren — vt IS T —
wap T 5F[p]

T erNEPATYRA HA AMHMM HACEIWEHWA KK DYHKLMA BENMYMH -
03ENEHHE .

| Ok, I |nsert Cancel




Komnnekc WaterSteamPro B UHTepHeTe

Aapec: @ hitkp: ) fbwk mpei, ac, rufmasworksheets VTP _wep. micd

TepMogMHaMMYECKaA NOBEPXHOCTE EOOEl M EOOAHOMD Napa
Hagnedwe |13

bar (10 000 Pa
Temnepawpal%u F I{gfﬁ:mﬂz ) Fecalculate |

atm

20

h = 2803 609 K

Kr
K
kr- k.

3

08 v=0.01512 2
WM RT Kr

s = 5.bb4




PacuyeTHbIW caT ona BogonoarotoBku B MHTepHeTe

Aapec: I:ﬂj hikkps ) bk mpei, ac, rufochkoy YPU_Book_Mew/masfinde:x, html

= On-line pacyeTbl B NHTEepHEeT

13

MMathcad Apphcation Server (MAS) kady. TET MN3II)
Ammoometparop - OChkoyEEIMpel .r (Baneptt Ouxos - Valery Ochkov)

e -
Boponoarotoeka Water Treatment (cm. ctateto Oukoea B. . zgect)

Baza AaHHEE N0 EOOHBIM MCTOMHMESM | Belbop npoekTHOW NpodseodMTensHocTd BlIY ona
ANeKTPOCTAHUMKM | PacyeT paEHOEECHEIE KOHUEHTRAUMA MOHOE B EOJE NOCNE MIEECTEOEAHHA M
koarynAauMd | PacyeT pagHOEECHEIE KOHUEHTPEUMA WOHOE B BEOQS NOCAE CO00MZEECTEOEaHMA | Pacyer
peaNbHEE KOHUEHTPEUMA MOHOE B B0 NOCAE WEEECTEOESHWA W Koarynaud | Belbop obopynoeaHKA
npenoddcTed | Pacyer nepenana AaENeHWA Ha QMNETRE © aHMOHMTOM [Memponadr A400 (oybne)
DJbmeHHad emeocTs KY-2 B dvneTpate H1 | ObmedHaa emeocts AB-17 | MNpoekTHaA paboyad eMEOCTE

CHABHOKMCNOTHOMD ESTHOHWTS [eroponait C100 no eogoymMardeHK W PEceT OCTATOMHOR #ECTEOCTH

Facyer ymardeHda eodkl Ha kaTHoHUTe [eroponadT C100 | PacyeT nekapbodrsaTopa

FacdeT aHHOHWPOESHWA BOARl Ha ETOROW cTyneHd ohecconMeadva | PacdeT gEyxCcTyneHYaToro ofecconMeaHHA Ha
MOHWTHEL QuNeTpax | PpoHT dUNETpOBEHWA B PUNeTpe | 3ana4ui ue yy4ebHoro nocobua "BononoaroToeka B
aHepretdke” | Pacder obbemMa CERHOR KMCNOTEL ANA NpMroToENEHWA pashaenedHoro pacTeopa FacyeT BogHOMo
PESKHMMA CHCTEM 0XNaXQeHWA KOHAeHCATopoE TypbuH no CHWlT 11-31-74 (B pazpabotke) Qnopoc xMMUEX0E Ha
npenmMer ModepHEsaurd BIY | Pacder 2 ¢ BHYTheHHER pereHepauded | DbpaboTks oxnaskn 3l ed g0kl
FaaphOHATHEIA MHOEEC W TennoceTe | HoHoGMeHHbIe conbl Dow | Pacyet BOY co cxonamd Dow | Pacyer BOY
TEXHWED-IKOHOMWYECKMA pacdeT BOY (nanee B pazpaboTke)




CeTeBble CnpaBO4YHUKU MO BOAONOArOTOBKE

Aapec: @ http: [t mpei, ac.rufmasworksheet s Basa_Water . mcd

v A&mu Dana, o Kerkl £ p. AMynaped, 1o Feped
r. Amur, ©. Khabarowsk / p. Amyp, r. Xabapoeck
r. Angara, c. Angarsk f p. Axrapa, r. AHrapck |

McTounuk = "p. Amygapea, r. Kepen £ o Amu Daria, c. Kerki”

_Caz+:| =4 501 mr-akedn =502 mr/n

S cfo=744.00 mrin

| Mg :|= 1.251 mr-akedn =152 mr/n

_ H{DELLI' =5.752 Mr-ake/n Mg2+

| Ma :|= 5.1559 mr-aken = 1186 mrin

- Cations
- M, =3.120 mr-ake/

HCO; } =320 wrake/n = 1904 mrin K e

i - = 2632 mr-ake/

50, ] — 422 wrakein = 2027 wmrin HK M

e = 3120 wr-aks/

I ] - 3579 Mr-ake/n - 126.9 mr/n = MkE

ND3_:| = 0.0000 mr-3kedn =0 mrin

Boga = "MpecHar" Knacc = "CynedatHeid”  Tpynna = "Hatpueeas”

Siaf'] =10 mrn [ Fep03 + Al03 | =0 mrin

BzeeweHHele el ecTEa = 4970 mrin CrucnAaemocTs = 0 mr/n

OTKNOHEHWME KATMOHHOMD 0T AHMOHHOMO COCTAES =004 % Anions




MaTemaTtu4yeckas mogernb npouecca npenoyYucTKu
Boabl Ana TAC >>>>>>>

Aapec: :E:l http: itk mpei.ac.rufmasworlksheets)Calc_IK_Ravnoy_Progr.mcd

FacueT paEHOEECHEIX KOHUEHTRALMA MPH MZEECTKOEAHMA W KOAryIALMK
COCTaE MCHOAHOA BEOALE ELMHMUEl KOHUEHTRAUMK: (& MM-3KEM (& mMmr/n

Na™ [o5 ca" 24 My 13 W Mposspica
ANEKTPOHERTRANEHOCTH
YrnekmcnoTa (Mren) poC  Hosa koarynanTa (Mr-ake/n) oH =[10.2 Recaloulate
|12 |35 0.5
PaEHOEECHEIE KOHUEHTRALMK NOCNE WSBECTKOBAHUA W KOATY ALK (Mr-3KEN)
Na® =0.5 Ca’’ =142 Mg' " = 0.487 Cl =06 S04 =14
HCOg = 0.01096 CDgz_ = [0.026587 OH =0.36949 H® = 7.09661 « 107 g
Brnagaer CaCO3 uz n okl (Mr-3ke). 5898 [Moza wzeect Ha nuTp Bofel (Mr-a3ke): 4.918
H T | | T : ——
[paduK uameHedna pH 0T Lo3bl HIBECTH : _,—-""——#—
ﬂri//
: H
10 _...---'"""""" """"""""""""""""""""""""""""

Hyrze RH)




MaTtemaTnyeckaa mogernb npouecca MOHHOIro
OOMeHa >>>>>>>

Aapec:

ﬂj hikkps ) bk rped, ac, rugmasfwarksheets [Front_Tonik, mcd

AHanuz JEMHeHWA DpoHTa UNETPOBAHMA B MOHMTHOM dUNETpE"

ko= |—1.1

k <1 or k=1

Click and see the picture
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KomMnnekc pac4yeTHbIX CauTOB MO XapaKTepUCTUKAM MOHUTOB >>>>>>>

Aapec: ’.G:l hkps it mpei, ac . ol MAS W orksheets /Do DOWEY_MARATHORM_AJFig_Sr.mcd

ﬂHHﬂMH'-IECI{ﬂFI o6MeHHaA eMKOCTb npH FI'EE'DTE C NMPAMOTOKOM

F.OHUEHTREUMA XN0pHa0E, HDHU.EHTEEU.HH HWTRATOE,
% 0BLER KOHUEHTPALMK IEQ % obwel KOHUEHTRALKK I
SHWOHOE SHWOHOE
WenovHocTe, % obwei F.OHUEHTRELUMA KPEMHEKMCIOTE,
KOHLEHTRAUMH SHHOHOE |3D % 0B el KOHUEHTRAUMK AHWOHOE I'l 4]
¥AeNbHEIA PACKDA NETEHENaLUMOHHOM
pjm,:,pal e [95 Recalculate OBMEHHAA eMKOCTE = 761 rakeim®
1000
\\
u}
v B0 Yo a00
- “-—-__-"':--...____ —
[, o —L . T - L a0
ﬁhhhhh“_ ‘hﬁhhh“ Tt _ )
EDQE ‘hh“—h*“hﬁﬁ_ *Hhhh“h‘ﬁhhﬁﬁ
oo
““‘—h_“ ““hhhh‘
WenowHocTe, % abweld 0% """'---.._.__\ \
KOHLEHTPALMH SHHOHOE
——r | | B00
_‘*‘_h‘q“_‘ *hhhhhh“‘_‘* hh“h‘ﬁhhhﬁh
ﬁﬁ‘hhﬁ“‘___ -“hhq‘q-h_‘*
400
o 20 40 &0 80 a 10 20 a0 40 O 10 20 30 40120 110 100 S0 80 YO0 wO 50
KOHUEHTPALMA XN0pMA0E K.OHUEHTPALUMA HUTPATOE, KoHUEHTpAUMA KpEMHERMCNOTE,  ¥AENEHEIA Pacxol pereHepalMoHHorg
% 0fLLER KOHLEHTPALMM ' % 0B e KOHUEHTRALMK % ofUyeR KOHUEHTRAUMKM aHWoHoE PacTEopa,r MNalOHn cmane

SHHOHOE AHHOHOE




OueHka croumocTn mogepHusauum BI1Y
(npeonNpoOEeKTHbIU pacyeT)

fapec: I@ hitbpe bt mpei. ac, ruffMasorksheets iew_WPUARKeta, mod

HeTOYHME BO/0CHADKCHIA A BOJOII0 AT O TOBKI:

MoEepxHOCTHAA EOOA

* Boga xnopupyertca
" Boga He xnopupyeTca

Bopgonpoeog
Opyrae

Cocrarb BOJbI HCTOUHIAK A BO,Z[OCHHE}KGHI/IH A EOIOOIT0,

CpegHUE ZHAYeHHA (Mr-3kedn):

Ca’ Mg™ Na'Ty S04% CI HCO3 NOg T, K

Nanee naeT pacyer
OKoHYaHWe N oKYMeHTa

-
Il

|3.EI 2.0 34 50 2B 245 31 0.1 1.9 4

CpenHUe ZHAYEHWA (M)

Si0, Fe Cu OKUCNABMOCTE N0 Oy CDQ 02 Hedre

12 03 15 5.0 0.4 3

CpeaHes 3HaqYeHHe pH I?’.B HononHuTeneHo IKaﬂHﬁ =0

COEpEMeHHAE CTORMOCTE (FV ), M. o,

Temnepatypa MCXOGHORA Bn,ﬂ,blIE iz

Tpebyeman NpOWEEOQHTENEHOCTE NOANMTOMHOA EOOLI 300

T

200

—_
[}
=
]
T

“Tun obecconueanna”  "Kan. zatpatel, mAH.pyb"  "3kcnn. zatpatel, Mo pyhirog”
"hembpanHoe" 89.69 34.47
"MoHoobmMerHoe” E1.63 5089

BMY2 ¢ MoHoOBMEHHO| YCTAHOBKOW

R

EMY1 ¢ memibpaHoi

. roal




TpexMepHbIN UHTEPAKTUBHbIN aTnac rpadpnyeckux
moaenen obopyaosaHusa BITY

Bapec; @ htkps )tk mped, ac, rufochkos trenager Turbines) 30Modeles WPE_CHE. Rt

Ha rnaeHyH cToaHKLY

CHMCaHKHe

S MNogeoat!:
P o MNpoaveKa TASEEHES M
ONOpO¥HEHHE

Bxog KOoarynAaAHTS

Bxof M3BECTHOEOrD MONOKs

Mpoayers WNaMOYON0THHMTENA

Bbl®0f MEEECTHOEOH
KOaryNHMpOE3HHOH EOAb

Bxofa Bofh

MaHene YApagneHKs

Buabl:

MoxoAHBIF B = *
BHA CHHEY -t

MY

HauaTh
EpaweH1e




KoMnnekc TpeHaXepoB AndA nepcoHana
BOOOMNOArOTOBUTESIbHbLIX YCTAHOBOK

«» TBT Shell - Boibop Mogyna

5] SneKTpOHHEA IHUMKNONEAHMA IHEPreTHEH
H-_] OOWmre EONPOCE SHEPrETHEH

1] TeopeTHYECKHE OCHOBE TEMNOTEXHHEN
(] TennoMexanveckoe obopygoeaHne T3C
(O] TennoofmenHoe obopyaoeadne TIC

T AHANMTHYECKIA KHMHA

£33 BogonogroToeka
B3 ek CHEIE THEHS?
E+3 Mo HapakTepHcTHEE
{1 NpeaeaprTensHas oGpafoTka o4kl
{5 OfeCCONMBAKILLAA YCTAHOEBKS

=] KaoMnnekcHeiA
=] KoMnnekcHeiA
-[Z] KomMnnekcHeIf
=] KoMnnekcHei
- [Z] KoMnnekcHeIR
=] KoMnnekcHe#
=] KoMnnekcHeiA
- [Z] KoMAnekcHeIR
=] KoMnnekcHe
=] KoMnnekcHeiA
-[Z] KoMAnekcHelf
=] KaoMnnekcHeiA
- [Z] KoMnnekcHeIR
-[Z] KomMnnekcHeIR
=] KoMnnekcHei
- [Z] KoMnnekcHeIR
-[Z] KoMnnekcHe#
=] KoMnnekcHeiiA
- [Z] KoMnnekcHeIR

TheHaXep no
TREHaXEn No
TREHaXEn No
TREHAXED No
TREHaXEn No
TheHaXep no
THEHAXED No
THEHaMEn No
TheHaXep no
TREHaXEn No
TREHaMEn No
TheHaXep no
TREHaXEn No
TheHaXep no
TREHAXED No
TREHaXEn No
TheHaXep no
THEHAXED No
THEHaMEn No

AKCANYATaUMK ABYHCTYNeHYaTol obecconyearow el yCcTaHoEKH BnoYHora THNa, pafoTakw el Ha ¥03NMTeeE0M Boge NO3,
ofcny¥HeaHHa o6opyA0EaHMA 0GECCONMEAHIWER YCTAHOBKK (2],

ALCANYaTaLMK
FKCANYaTaLMK
BKCANYATALMK
IKCANYaTaLMK
FKCANYATaLKK
BLCANYATALMK
ILCANYaTaLMK
BKCANYATaL MK

oBopyA0BEaHWA TREXCTYNEHYATOR 00RCCONMEAHIWER YCTAHOBKH,

00eCCoNME3NIWER YOT3HOEKKW C CEKLMOHHEIM BEMHOYEHMEM DHNETROE.

TEXHOMNOMMUYECKH: ckeM 00pafoTkr B0ael B RMMEDAOOUMCTEE MN23,

o8eCcCoNHE3MIWLER YCTAHOEKM C CEKLMOHHEIM EKMHIYEHHEM GHNETROE.

MEXIHMHECKKME M MOHWTHEIR MNETPOE TRERXCTYNEHYATOR 00BCCONMEAHIWER YCTAHOEKH,

oB0pyA0EIHHA THEXCTYNEHYATOR 00BCCONMEARIWER YCTAHOEKM H3 MCXOAHOM apTesMaHCkoR BE0Je.,

HMMHUYECKOM 008CCONME3HIWER YCTAHOBKEM M KOHASHCATOOYMCTEM NPOMIECACTEEHHOMD KOHgEHeaTa BNY VII ouepegm.
“MMOBRCCONMEAKIWER YETAHOEKKW C BNOYHBIM EKNHOYEHWEM hHNETROE.

BLCANYATALMK ABYRCTYNEHYATOA 00BCCONMEARIWER YCTAHOBKH & BN0OYHEIM BENKIYEHWEM dMNETROE,

ILCANYaTaLMK

ofecconMBalOWEN YCTAHOEKKM ¢ BNOYHLIM BKAKOYEHWEM BHNBTPOE.

oficny #HEaHKMKD 080pyA0EaHMA 0ORCCONMEIHIWER YCTAHOBKH,

BKCANYATaLMK AEYXCTYNEHY3TON 002 CCONMEaHIWER YCTIHOBKM 00 CAEDEHHBIMKM KATHOHMTHEIMK M SHHMOHMTHEIMK HAETPaMH,
00CNYH#HMESHMHD YCTaHOBEK 00ECCONKMEBAHMA KOHLEHCAT A,

ofCcny ¥HEaHHKD pezepEHORA 0OBCCONMEIKIWER YCTAHOBKH,

OOCNYHHMEIHMHD ZHMEOAOOHKCTEM M PEAreHTHOMD XOZANCTES.

ofcny¥HeEaHKD 06opyA0BaHMA 00RCCONHEAIWER YECTEHOEKH,

AKCMANYATAUMK ABYXCTYNEHYATON 0feCcconMEakiW e YCTAHOBKH C NapannenkHelM BENKYEHWEM DHNLTHOE.

H-{_] ¥CTaHOEKA NOAMNKMTEW TENNOCETH

H-{_] BnoyHAaA 00ecconMEarIL a8 YeTAHOEKS

H-_] ¥38n NPMroTOBNEHMA M XPAHEHWA NEAreHTOR

H-_] ¥CTAHOBKa N0 OYKMCTEE CTOKOE T HediTenpoaykToe
t-{_] Mpoure ycTaHOEKH

o IO o O o IO O




Ilpumep nHtepdenca TpeHaxepa
BOOONOArOTOBUTESNIbHOU YCTAHOBKM

+& TBT Shell - KoMnnekcHbIA TpeHaxd<ep Mo IKCANYATALMK YL TAaHOEKH AnA 06ECconHBaHWA KOHA - | I:Ilﬂ
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Cnacnbo 3a BHMMaHue

OYKOB BAJIEPUU
OENOPOBUY

F@mpei.ru
62-71-71



