Winter School Program on Turbomachinery

University and Country St. Petersburg Polytechnic University, Russia

Date 27th January 2020 to 07th February 2020

Department of Mechanical Engineering
Winter School Program in St. Petersburg Polytechnic University, Russia
Turbomachinery

St.Petersburg Polytechnic University, St.Petersburg, Russia has organized a short term course on
“Turbo machinery” as a part of the winter school program. Seven students from Mechanical
Engineering Department along with one faculty member from Dr.M.G.R.Educational and Research
Institute have attended the course for a period of 14 days (27-01-2020 to 8-02-2020).

The introductory classes were handled by Mr.Hashim, Assistant Professor and a research Scholar of
St.Petersburg Polytechnic University. Concepts pertaining to Thermodynamics, heat engines, steam
turbines and gas turbines were discussed

Subsequently Ms.GilevaLyubovVasilievna, Assistant Professor from the energy department,
St.Petersburg University gave a lecture on turbo machines. She gave a detailed demonstration about
various softwaresthat will be useful for the turbo machines and their importance. Later she gave a
detailed lecture on centrifugal compressor explaining about their classification, components of
centrifugal compressor, velocity diagrams etc.. Finally the session ended with the selection criteria of
compressors for various applications.

Ms.Anikina Irina, Assistant Professor, Department of Institute of Energy, St.Petersburg Polytechnic
University, elaborated aboutsteam turbine modeling. She dwelt on the softwaresthat are being used in
the thermal power plants located in and around St.Petersburg and explained about the tools for various
applications. Students had an opportunity to work with the modeling software.
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3a sBpema obyuenunn caan(a) 3aueTbl, NPOMEXKYTOYHBIE 1 UTOTOBBIE IK3aMEHbI NO CEAYIOWUM ANCLMNANHAM:
During the study program tests, intermediate and final examinations in the following subjects were passed:

HaumeHoBaHue aucunnnmHbl Obugee Kpegurst Wrorosas
Konuyecteo OUeHKa (
yacos =
Course title Total Hours Credits Final Grade |
(ECTS) 3
latroduction to Turbomachinery / Baeaenne passed / wnreno
»n Typhomamunocipoenie "
Thermodynumics / Tepsoammamuica pussed / sasrreno =
Heat Engine Cycle / Hnka Tenaonoro /lnnraress passed / ureno
Steam Turbines / Hupotssie Typhnm passed / 1aqreno L
Gas Torbines / Fosonsie Typhun passed / wmareno
Turbo Compressors / TypGokomapeccopis passed / 3avTeno
Steam Turbine Modeling / Moseanponanme Maposiax passed / saureno
Typinn .
Company Visits / Hocemenne Komnannn; B
Power Machines / Craomae Mannnna
Total workload / Hyovosas ¥ aeduan Harpyina SECTS*

Additional Classes / Jlosoannreannie Sansivnm:
Russian Class / Pycosii Suaw

Guest Speakers Day / Jleus, Hporamniomay
Cneunaincros

Tk ot ANCTANINONNN IO KOMDONeHTyY

* ncluding online componcat

i
|
|
|

B Poccunckon Qegepaunn yuebHan Harpyska umepaeTcs B akagemmyeckux Yacax (AY) v 3auetHbix eauHmnyax (3€). 1 AY
U= 45 munyT. 1 3E = 36 akagemuueckum yacam wnn 27 acTpoHOMUYECKUM Yacam. 1 yuebHas Hepens = 54 AY = 1,5 3E ol
= 1 3E coorsercrayer 1 ECTS credit. =

In Russian Federation (RF) the study workload is evaluated in academicheskie chasy-academic hours or AH, 1AH=45
= minutes, 1 RF Unit = 36 academic hours or 27 astronomical hours. 1 week of full-time study = 54 AH = 1,5 RFU,
1 RF Unit equals to 1 ECTS credit.
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3a sBpema 0byuenua caan(a) 3aueTbl, NPOMEXKYTOYHBIE W UTOTOBBIE IK3AMEHBI NO CNEAYIOWNM ANCLUMNAMHAM:

During the study program tests, intermediate and final examinations in the following subjects were passed:

S

HavumeHoBaHue QUCUUNNMHLI

Course title

Obuee
KONW4YecTso
4yacos

Total Hours

Kpegursi

Credits
(ECTS)

R A

E:'T B Poccuinckon Depepauum ynebHan Harpyska n3mMepaeTca B akaieMuieckux dacax (AY) v 3auetHoix eanHnyax (3E). 1 AY ~
(L= 45 munyT. 1 3E = 36 akapemMuyeckum vacam wnu 27 actpoHoOMKUYeckum Yacam. 1 yyebuas Hegena = 54 AY = 1,5 3E &

~13

Introduction to Turbomachinery / Beeaenue

8 Typhomummnocrpoenne
Thermodynamics / Tepyommasia

Heat Engine Cycle / Hnwa Teraonoro JAuuravean
Steam Turbines / Hapoosie Typbune:

Gas Turbines / Nvonwe Typhni

Turbo Compressors / Typloxkomnpeccopss

Steam Turbine Modeling / Mogeanponaune Haposuix
Typbun
Company Visits / Hocemenne Kosnannn:

Power Machines / Cunonsie Mausnn

Total workload / Hrorosas Yuebuan Harpysxa
Additional Classes / lonoanureasnnie 3nnsirus:
Russian Chass / Pycexnit Snax

Guest Speakers Day / e Hpuriraminmax
Crennaancyon

S HRAMMAR PECTARUNOHNYIO KOMILOHCHTY

* inctediag online componant

5 ECTS*

Wrorosas
OUEeHKa

Final Grade

passed / saureno
passed / saureno
passed / 3auTeno
passed / saureno
passed / 3aureno
passed / 1aqreno

passed / savreno

E cooteercrayer 1 ECTS credit.

= In Russian Federation (RF) the study workload is evaluated in academicheskie chasy-academic hours or AH, 1AH=45
= minutes. 1 RF Unit = 36 academic hours or 27 astronomical hours. 1 week of full-time study = 54 AH = 1,5 RFU.

Z 1R

F Unit equals to 1 ECTS credit,




3a Bpema OﬁyquMﬂ cpania) 3a4erbl, NPOMENKYTOYHBIE U MTOFOBLIE IK3aMEeHbl NO CNegyioWnM ANCUUNIMHaM:

During the study program tests, intermediate and final examinations in the following subjects were passed:

HaumeHoBaHUe AUCUMNANHbI Obusee Kpegurot Wrorosan
KOonu4yecrso OUEHKa
P Jyacos =2
7 Course title Total Hours Credits Final Grade |
= Introduction to Turbomachinery / Bueacme passed / savwreno
o o TypGosammnoctpoenie
o Thermodynamics / Tepmatnasinica passed / nreno =3
= Heat Engine Cyele / Lnwa Tenaosoro lsnrnrean passed / 3anveno '
Steam Turbines / Napossie Typhi passed / 3aureno
) Gas Turbines / Fasossse Typomine passed / yavreno
{ Turbo Compressors / Typbokomnpeccoput passed / vreno
Steam Turbine Modeling / Mogeauposanue Hapoouix passed / savreno
Typbun
Company Visits / Mocewrenne Kosmanm:
Power Machines / Cyrosnie Manoia
: Total workload / Hyoromam Yuebuas Harpyca SECTS*
Additionnl Classes /lonoanmreanmae Sanwrm:
Russinn Class / Pycesnit ik
Gouest Speakers Day / e Hpurammanmay v
Cremmanncron ;:g
©BRAKMAR JICT AL niy
e “including online component "'f:
=
! —A7%

~ BPoccuiickoi Defepausi yuebHas Harpyaka MIMepseTca B aKafiemuieckmx yacax (A4) v 3aueTHuix eanniuax (36). 1 A4 =
[ = 45 MuHyT. 1 3E = 36 aKagemMUYECKIUM Yacam WM 27 acTPOHOMUYECKUM Yacam. | yyebHas Hepens = 54 AY = 1,5 3E
~ 13E coorsercrsyer 1 ECTS credit.

In Russian Federation (RF) the study workload is evaluated in academicheskie chasy-academic hours or AH. 1AH=45
- minutes. 1 RF Unit = 36 academic hours or 27 astronomical hours. 1 week of full-time study = 54 AH = 1,5 RFU.
~ 1 RF Unit equals to 1 ECTS credit.
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3a BpemAa oﬁyqemm cpan(a) 3a4ers, NPOMEXYTOUHDBIE U NTOTNOBBIE 3IK3aMEHbI NO CegyiouwnUmM AncununInHam:

During the study program tests, intermediate and final examinations in the following subjects were passed:

HavmeHoBaHWe AucumMnamnHbl Obuwee KpeauTst Urorosan £
o KOonu4yecrso OueHKa y
= vyacos
Course title Total Hours Credits Final Grade |
(ECTS) 3]
- Introduction to Turbomachinery / Baesenne passed / 3aureno :‘:_;;
5 u Typlomammnoctpocnne o
© Thermodynamics / Tepmoasmammea passed / aaureno e
. Heat Engine Cycle / Unka Tenaosoro Jnuravean passed / 3awreno ==
1 Steam Turbines / Hapoouie Typoun passed / yavureno =
Gas Turbines / Uasossie Typhunne passed [ saureno ¥
2 Turbo Compressors / Typhoxomupeccoput passed / saureno
Steam Turbine Modeling / Moaeany Haposias passed / 3aureno
Typbun
Company Visits / Hocemenne Kovnmnmn:
Power Machines / Cuaonnie Maminet
: Total workload / Heoronan Yuehuan Harpyina SECTS*

Additional Classes / Jlonoannreansbie Jansirmn:
Russinn Class / Pycesnit Huax

Guest Speakers Day / ey Hpurasm@unss
Coeunaancron

S RRAYMAR ANCTANEHONIY IO KOMIONENTY »

* including enline component

QAN e

] |

~ BPoccuinckon Deaepaumm yqebHas Harpyska naMepAaeTca B akailemuueckux yacax (AY) u sauetHbix egunmnyax (3E). 1 AH
1= 45 muHyT. 1 3E = 36 akagemuueckum vyacam unm 27 actpoHOMUYECcKWM Yacam. 1 yyebuas Hegena = 54 A4 = 1,5 3E
= 1 3E cooreercrayer 1 ECTS credit,

~ In Russian Federation (RF) the study workload is evaluated in academicheskie chasy-academic hours or AH. 1AH=45
= mlnutes 1 RF Unit = 36 academic hours or 27 astronomical hours. 1 week of full-time study = 54 AH = 1,5 RFU.
l RF Unit equals to 1 ECTS credit,
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== ?1;0ccuv'lcxof4 Depepaumnn yuebHan Harpy3Kka NIMepAeTes B aKaiemuyeckmx Yacax (AY) u 3auetHoix eguynuax (3E). 1 AY
= 45 muHyT. 1 3E = 36 akagemuueckum vacam unu 27 actpoHomuyeckum vacam. 1 yyebHas Hegens = 54 A4 = 1,5 3E

3a Bpems 06yqeuua cpan(a) 3aueTol, NMPOMEXKYTOYHDIE U WTOTOBbLIE IK3aMeHbl Mo cnegyloumm ancuvnnuHam:

During the study program tests, intermediate and final examinations in the following subjects were passed:

HaumeHoBaHue AnCUUNIMHBLI Obuee Kpeautol WUtorosas
KONMnu4ecTso OLUEHKa
4yacos
Course title Total Hours Credits Final Grade
(ECTS)
Introduction to Turbomachinery / Baeaenne passed / 3anreno
o Typlosaumuocrpoenne
Thermodynamics / Tepsoamumamiga passed [ saureno
Heat Engine Cycle / Huka Tenaonoro lsnrateis passed / saureno
Steam Turbines / Haposute Typh passed / aaMTeno
Gas Turbines / Pasoswe Typhia passed [ sauveno
Turbo Compressors [ Typhoxomipeccopis passed / 3auTeno
Steam Turbine Modeling / Moaeanponiine Haposux passed / snaTeno
Typhun
Company Visits / Hocemense Kommnmn:
Power Machines / Cwronsie Maunn
SECTS®

Totud workload / Hyoronas ¥ aelhuan Harpyisa
Additional Classes / /lonoanurennnie Janerm:
Russian Class [ Pycewnii Saw

Guest Speakers Day / dem Hpo sl
Coennnancron

S0 1A8 AMCTANI IOy KOAHOMENTY

* including online component

= 13E coorsercreyer 1 ECTS credit.

I;‘Ru:siar: i‘e‘:dtejratiog (RF) tz\e study workload is evaluated in academicheskie chasy-academic hours or AH. 1AH=45
~ minutes, nit = 36 academic hours or 27 astronomical hours. 1 week of full-ti = = !
b 1 RF Unit equals to 1 ECTS credit. pelns e it
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3a spema obyueHuna caan(a) 3aueTbl, NPOMEXYTOYHBIE U UTOTOBLIE IK3aMEHbI N0 CAEAYIOWNM ANCLUMNNNHAM:
During the study program tests, intermediate and final examinations in the following subjects were passed:

HaumeHoBaHue ancuunimHbl Obujee Kpegurol Wroroeas
KonuuyecTeo OoueHka
4acos
; Course title Total Hours Credits Final Grade |
: (ECTS) =1
Introduction to Turbomachinery / Bseacnune passed / mureno L‘if
n TypGomamunmoctpaerne 4
Thermodynamics / Tepsoamuasua passed [ wmureno =
Heat Engine Cycle / Thiea Tewnonoro lnurarens passed / wreno
Steam Turbines / Haponse Typiuins passed / wareno F
Gas Turbines / Fasonnte Typbinna passed / wavreno s
Turbo Compressors | Typhoxomupeccopu passed / avreno
= Steam Turbine Modeling / Mogeanponanne Haposiix passed / sanreno

Typbun

Campany Visits / Hoceutenne Kosnanm: =
Power Machines / Civtontae Manina

Fatal workload / Hyoronan ¥ webunn Harpyixa SECTS*
Additional Classes / lonoamrressiunie Sansurmm:
Russinn Class / Pycessit Suan _':;

Guest Speakers Day / lens, Hporamo@nun §
Cneumanneron £

© B B0 aucta Vi0 KOA "y

*including online component

» 110 My O 1 DAMN agee
e

~ BPoccuitckoin Pegepauum yqebHan Harpy3ka M3MepaeTca B akafiemmyeckux yacax (AY) v 3avetroix eannmyax (3E). 1 AY = ‘55
= 45 muHyT. 1 3E = 36 akapemuueckum vacam unu 27 acTpOHOMUYECKUM Yacam, 1 yuebuas Hegens = 54 A4 = 1.5 3E
I 3E coorsercreyer 1 ECTS credit,

-_‘ In Russian Federation (RF) the study workload is evaluated in academicheskie chasy-academic hours or AH. TAH=45
- minutes. 1 RF Unit = 36 academic hours or 27 astronomical hours. 1 week of full-time study = 54 AH = 1,5 RFU.
- 1 RF Unit equals to 1 ECTS credit.
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3a spema obyueHua caan(a) 3aueTsl, NPOMEXYTOUHBIE W UTOTOBbLIE 3K3aMEHbI MO CNEAYIOWNM AUCUUNINHAM:

During the study program tests, intermediate and final examinations in the following subjects were passed:

L N

HaumeHoBaHme aucunnAnHbI 06mee Kpeawtol Wrorosan
Konn4yecreo OueHKa
4acos
Course title Total Hours Credits Final Grade
(ECTS)
Introduction to Turbomachinery / Bueaenne passed / snvureno
B Typhomamumoctpoenne
. Thermodynamics / Tepsoammasmxa passed / snureno
. Heat Engine Cycle / Hnka Tenaosoro dournvean passed / 3nvreno
Steam Turbines / Hapossie TypGunn passed / suscreno
Gas Turbines / F'avosme Typhun passed / savreno
Turbo Compressors / Typhoxomnpeccopia passed / saareno
Steam Turbine Modeling / Moacauponasne Haposuax passed / aavreno
Typhun
Company Visits / Hocemenne Komnanmnn:
Power Machines / Cuaosmie Mammniw 0
= =
Total workload / Hroronan ¥ aebuan Harpyixa S ECTS*
4 Additional Classes / Sloneamumennnsie Jansmm: ,
Russinn Class / Pycosnit Huax .
Guest Speakers Day / ewn Hpuranméunnx
Creanasncron
Y RKAKMan Ancy Vi K "ry
* mcluding online component

~ B Poccuirckon menepau,ﬁu yuebHan Harpy3Ka u3MepReTcs B akafieMuyeckux Yacax (AY) u 3auetHbix egunnuax (3E). 1 AY
= 45 munyT. 1 3E = 36 aKafemnueckum Yacam unn 27 acTPOHOMWYECKUM yacam. 1 yuebHas Hepenst = 54 AY = 1,5 3E !
~ 13E coorsercrayer 1 ECTS credit.

In Russian Federation (RF) the study workload is evaluated in academicheskie chasy-academic hours or AH. 1AH=45
- minutes. 1 RF Unit = 36 academic hours or 27 astronomical hours. 1 week of full-time study = 54 AH = 1,5 RFU.
1 RF Unit equals to 1 ECTS credit.
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