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ÍMHipHS HHKOJIbCKHÜ

JleHHHrpaflCKHñ H H cm iy i HHxeHepoB 
Kejie3HOAopoxHoro T paacnopxa

OXJLUftEHHE KUBEPTOPA BAOITU METP0II0J1HTEHA 
C ACHHXPOHHb&I THrOBHM nPHBOAOM XMAKHM 
KHffiHKHM JIH3JIEKTPHK0M

CoAepaaHne. PaccMaxpHBaexca nepcneKiKBHufi MeioA oxaaxAeHHH hh-  
BepTopa B ao raa  HeTponoxHieHa o acHHxpoHHHMH thtobumh ABHraieaaMH 
xhAkhm KHnamHM flHOJieKTpHKOM. OnHoaHW xonxoBLie npoueocu HcnapHTexb- 
Ho-Bo3AymHoa norpyxHoîi ohctomu oxxaxAeHHa HHBepxopa k cnocoó ee 
p a c a e x a . IIpHBeAeHH p e 3 y a b ia in  aopoAHHaMHHecKHX HCCJieAOBannií nona 
oKopooTefi B noAsaroHHOM npocxpaHcxBe npn abbxghhm noesAa b ToHHeae, 
Aana peKOMeHAaiyiH no pacnoaoxerH io oOopyAOBaHaa. OnacaHa peMOHxo— 
npnroAHocTb c n c ie n ti .

B Hacxoamee BpeMa b JleHHHrpaACKOM MeTponoxHxeHe co3AaeToa cep aa  o n u i-  
Hfflc BaronoB o acHHxpoHHHM xaroBtni npHBOAOM. T a ro su e  ABHrarexn ynpaBaaioxcA 
HHBepTopoM HanpasteHHa, coSpaHHHM Ha (5a3e chaobhx nepo<5pa30BaxeAbBHx n p a -  
boaob (cnn) TaGaeioaHoft KOHCxpyKUHn TE-253-1000 h £ .4 -143-1000 . Kaswaa ijia- 
3a HHBepTopa c o c x o h t h3 aeib ipex  m p a c io p a  h AByx ahoaob  (p a c , 1 . ) .

Phc . 1

Am  HaAeacaoH paó o m  HHBepxopa HeofixoAHMo ofiecneanTb s$<í>eKTBBHoe o x a a w e -  
aae Crtn, t . k .  npn npeBbuaeHHH xeMnepaxypu nooaeAHHX onpeAeaenHux 3HaaeHHił 
(1 2 5 ...1 4 0 °C ), ohh BLixoAai H3 cxpoa. IlpHUGHGHHG BnnycKaeunx b CCCP npo -  
“atzeHHocibio cepHÜHtix oxAaAHieaeii He no3Boxaex peaxH30Baib xpefiyeMHe wacco- 
raSapHTHHe noKa3axexn HHBepxopa.
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CpeAH B3BeciHHx onoooCioB HHieHCHBHoro oxAaay;eKHH Cffll 00060 npHBaeKaTe«- 

hu aak ycAOBHii MeiponoAHieHa t.k. norpysHue CHCiema, b Koioptoc npa6opa Ha- 
XOAHTOH B repMeiHBHOft eMKOOTH, 3an0AHeHH0fi ABSAeKipHBeCKOii khakoctbd. 3ia 

ihakoctł nrpaei poxi> npoMeiyioHHoro TenAOHOCHTejLa, OHa khiiht noA Bo3Ae2- 

CTBHeu TenxoBbiAexeHHił Crm h oiAaei lenaoiy B03AyniH0My noiony, oMBiBajomeiiy 

eMKociB, o6pa3ya 3auKHyTti2 HcnapHiejibHO-KOHAeHcaiiHonHait hhka, IIpeHMyąecrBa 

3Toro cnoco6a coctoht b tom, hto 3agkiponpoBOAHue z a d u  noAHOCTbo 3anHineH!i 

ot B03Ae20TBHa cpeAH, CHCTOMa noxapo6e3onaoHa, bosmojkho npHMeHshhe decKop- 

nyoHboc Cnn. Sto iio3 boxh6t c o 3AaTŁ HaAeinoe h AoxroBeuHoe ycipoiłcTBo b mhhk- 

MaAŁHhac radapHiax. K HeAociaiKaM HaAo oTneoiH npo6xeMy repMeiH3amiH eM- 

KOCTH, doaee CJIOKHHfi peMOHT H HeodXOAKMOCTŁ H3yHeHHH TOKCHHHOCTH CHOTeUU

h ee B03AeficiBH« Ha cpeAy.
IIoAynpoBOAHHKOBhie npeo6pa3oBaTeAH c lazu bhaom oxAaiAeHHa co3AaHu u yc- 

neraHo 3K' nAyaTHpyBTca bo SpaHUHH Ha błjcokockopocthom iioabhshom cooiaBe Ma­
rne TpaxŁHKx aeAe3HHX Aopor, b MCTponoAHTeHax h ropoAOKOM DAeKipoipaHcnopiei 
HMejoioK paapadoTKH cb Hiiohhh, Abctphh h <£Pr. B CCCP noAodHue chctomh Ha 
ae x 6 3 H O A o p o scH O M  T p a H c n o p i e  H e  C 0 3 A a B a x H C B .

P a 3 p a 6 o i a H H a a  b  JleH H H rpaA C K O M  H H O T H T y ie  H H ie H e p o B  * e x e 3 H O A o p o 3 K H o ro  T pau- 

o n o p i a  O H C T e u a  a o n a p H i e A B H o r o  o x x a * A e H H H  n o r p y a o a o r o  i n n a  a a h  n H B e p i o p a  Ba­

r o n a  O aCHHXpOHHBM  TH rO BKM  HpHBOAOM ( p H C ,  2 ) ,  H p e A C T a B A H e i C O dO ił r e p M e T H i-  

H tifi d a n  1 ,  3 a n o A H e H H u f t  n p o ite a y T O H H b m  T e n A O H o c H ie A e u  2 ,  HMeiomHu l e M n e p a i y p y  

K H neH H H  5 0 - 7 0  C n p n  a T M O C $ e p H o u  a & b a o h h h  • B H y t p n  6a K a  p a c n o a o i e H  KOMHAeKT 

C m i ( A s a  rA aB H L cc T H p u c T o p a  T T ,  A B a  K O M M yiH py jonua ; T E p a c i o p a  K I  h  A s a  o d p a i -  

HŁIX A H O A a A )  C U eA H baiH  TOKOBeAyAHM H DHHaMH 3 ,  O T H H y iH e  T znO B Ł M  CTHZHBOl

P h c . 2

y c T p o i i o T B o u .  A a h  pa s BHTHa  n oBe pxHocTH oxAaxAeHHH MescAy npnfiopaMH npeAycu0" 

TpeHbi ox xa i A a n) ą He  3Ae«eHTBif Ta i c i e  H3roTOBaeHHne H3 MeAH ( Ha  pncyHKe He yita- 

s a H w ) .  Be pxKHa  n a c i i .  d a n a  c  opedpeHHof i  KpamKoS 4  HBxaeTOH KOHAeHcaTopoM » 

p a o n o A a r a e i c H  hoa BaronoM b cnenHaaŁHOM B03AyxoBOAe,  opraHKsyiomeM odAys n?B 

ABitxeHHH n o e s A a ,  KoHAenc aT B 0 3 B p a m a e x o a  b 6a k  noA A e S o i B a e u  c h j i h  thbc€Cth• 

B n y i p H  d a n a  n o u e ą e H H  T a n i e  KouMyTaHHOHHHc R - C - ą e n H  h  S A e u e H m  n e n e f l  3anHiH.

Hpa paoneie  T euneparypu  KpeuHHeBofi c ip y z iy p u  tapacTopoB  peraaAacb craAHO- 
HapHaa AsyxMepHan HeaHHefiHaa 3aAaHa TenaonpoBOAHOCTH (ypaBHeKae Jlanaaca) c



OxjiaxĄeHEe HHBepTopa. 1 9 9

rpaHĤHUMH ycaoBHHua I u II poAa. Hcno^B30Basoa weioA KoHenaboc pasHociefl 
c peaaH3auHefi HHCJieHHoft 3aAaHH Ha 3BM CJ4-4. C ucieM a pa3K0CTHHX ypaBHeHHił

peniaaacB MeTOAOM ra y c c a -3 e i tą e -  
jih [Y] . P a c n e iu  ( p a c .  3 )  n o n a- 
3aJIH, HTO OIITHMajIbHOfi $opMo2 
ox j:a:KAa!Q me ro  a ie u e rn a  HEjineioH 
nejibHoiieiaaAHHecKas KoHCipyK- 
H hh, npeAOTaBamoąaH co6oii ahck 
O BHCTynaMH AAH IipHKHMa THpiI- 
c to p o b  (KpHBaa 1 -  fie3 oxjiaxAa- 
mnero oaew eH ia, 2 -  o oxxaxA a»- 
jęhm aaeueHTOM, 3 -  CecKopnycHufi 
T H p ao io p ).

E ao k h  HHBepTopa p a c n o a a r a w r -  
c a  noA BaroHOM b KopofiKe B03Ay— 
xoBOAa, d to  no3BoaaeT cAeaaTB 
repueiHHH oCTb CHOieiibi o x a ax A e - 
hhh  o OnpeAeaeHHe x a p a K ie p a  b o 3 -  

syEHoro n o io K a  b noAsaroHHOM npocTpaHCTBe npoBOAHjiocb uaHOHeipHHeoKHM M e io - 
Mk b xoAe HaTypHŁcc HcnHiaHHił onHTHoro B aroH a Ha jihhhh  JleHHHrpaAOKoro Me- 
iponoflH ieHa. H ciraiaH H a n o K a 3 a a a , h t o  3HaHeHHH CKopociH a b k e c h iih  B03Ayxa b 
KOABHHHOM npOCTpaHOTBe HeOAHOpOAHH. Hx BejIHHHHU COOTaBaHBT OT 7 , 8  AO 1 5 ,6  
»/o npa CKopociH ABnseHHK B aroH a 70 k m /h , BaHHHHe pacnojioxeHH fi B a ro n a  b 
cooiaBe He3naHHTeAbH0, c npH(5jiHxeHHeu k  K oi my  o o c ia B a  c k o p o o tb  ABHxeHna 
s03Ayxa yBe^HHHBaeTca. Ha 1 , 3 # ,  h t o  H B M eT ca cneuHipHHecKoił oco 6 eH H o cib »  
SBKseHHs b TOHHexe, AnaxH3 aapoAHHaMHHecKHx HCCiieAOBaHH» Aah peBepcHBHo 
oópaąaaąerocfl noA»HXHoro o o c ia B a  M eiponoA H ieH a n o K a3 aji, h t o  HHBepiop ą e a e -  
coo6pa3Ho p a c n o jia ra T b  b cpeAHeii n a c i n  a a h h h  noABaroHHOlo npocTpaHCTBa, a 
AM nojryaeHHH HaH6oxbmKx C K opociefi H a6 era» m ero  n o io K a  -  bC ahsh  6 o k o b u x  c reH  
>aroHa,

B cbh3h o r e u ,  h to  HaHOoaee paonpocTpaHeHHaa oxxaxAajomaH ¡khakoctb -  
ipeoa, b H acToanee speMH npH3Haa sKoaorHHecKH He6e3onacBbiM, h b c o o iB e i -  
mbhk c UoHpeaJibCKHM oorjiameHHeM 1987 r .  npeAycMaipHBaeTCH 3aMopaxiiBaHHe 
npoH3BoACTBa (ipeoHOB Ha ypoBHe 1986 r .  a OHasenae hx npoH3B0AdBa Ha 50# 
x 1999 r ,  H3yqaeTca bo3m oxhoctb npuMeH6hhx A pyrnx TenaoHOCHTejiea. TaKHMii 
makoothmh M oryi c i a i b  MJ13—<& h JI3T K -24, oCAaAaiojąHe oxoahhmh o $peoaaMH 
ienioTexKHHeoKHMn xapaKTepHCTHKaitH. Hyauo oTMeiHTB, h to  cneUHajiHÓTH (Jhpmłj 
Slesens OHHTaBi, h to  npn npaBHjibHOM npoeKiHpoBaHHH, n3roTOBjteHHH h OKonjiya- 
taAHH repsieTHHEio: norpyxHbtx oiiCTeM, npiiMeHeHHe $peoHOB Bnojme AonycTUMo ( 2 ) .

Kax oTMeHaaoob, peMOHTonpHroAHooib otraeuBaeMofl ciicieMH aobojibho HH3Ka,
T.K, BtKOA H3 ClpOH ABfiofi TOKOHpOBOAHOft HaCTH yCTpofiOTBa CBH3HH C Heo6XOAH~ 
“ootłb pa3repMeTH3aHHH euKooiH, PemHTb oty upoCiieMy no3BOAHei noAyAbHaa 
sounoHOBKa HHBepTopa, KasAuił MOAyAb (pac, 4 )  3aKA»HaeT b ceCe $a3y HHBep- 
I0Pa, Ha Becb npeoOpaaoBaieAb ipeCyeica neiupe MOAyAH -  ipa $a3H HHBepTopa

0 250 500 750 p
T,F(AV),0m

P ho .  3
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P h c  . 4

h  TopsaoSHofi SaoK, MoAyan BaaHMoaaMesaeMH. T o k h m  oCpa30M, npa b o 3h h k h o b ô h h h  
0TKa3a so c ia so u so  3aMeiraxb HeHcnpaBHHfl woAyab, ho BHuenaaa BaroH «3 cocia- 
»a, HoaroBe^Bocxb MoAyjia, ytmiHBaa ero  3annąeHK0CTi> o r BosA'ïiiCTBHa cpe^a, 
dyAeT onpeA eaaibca Ka>aecTBou saeKipHttecKoS 'laoTii,

BHB0J1Ü

1 . npeAaaraeiaaa cacxewa oxaajsAeHHa no3soaaex ooynieoiBHxb ocjxpeKTHBHoe 
ox.iajKAeüHe h BüCOKy» KaAesHocxB pafioxH HHBepxopa, Ehanas peaoHionpHroA- 
HocxL repMeTHHHKX eiucocTeii KonneHCHpyexoa uoAyabHoii KOMnoKOBKofi HHBepiopa.

2 . Sna M H i e a b H o  yayamajoxcH ycaosHa o x a a s A e H H H  npii HCiioab3oBaHHH decKop- 
nyoHbcx upadopoB, IlpHueHeHHe a h o k o b h x  o x a a x A a E ą n x  s a e MeaxoB n o 3 BoaaeT cy- 
EiecTBeHKO C H H 3 H T b  TepMHaecity» H a r p y s x y  m p K C i o p o B  h  p e a a H 3 0 B a x b  dosee b s- 
c oKHe SJiexipiriecKHe m o ^ h o o t h ,

3.  HKBepxop  n e a e c o o 6 p a 3 H O  p a c n o a a r a x b  b  cpeAHef t  H a c m  a æ h h n  noAsaroHHO- 

r o  n p o c x p a a c s B a  y  C o k o b h x  c x e a  B arona. 3 t o  rxo3BOAaex oniHMHSHpoBaxb oday® 

MOAyaeS KafieraioąHM B03AyniRb»{ noxoKOM,

JBITEPATyPA

[ l ]  H.B. HcTOMH.i, £»B. HHKoabCKHiis IIorpyKHaa cacxeua oxaaEAeKHa noaynpo- 
BOAHHKOBoro uoAyjra. CCopHHK Kaya. xp , "CoBepmeHCTBoBaHHe CHOieu oxaax- 
AeHHa m o i a h h x  noaynpoBQAKHKOBKx npeoSpa30Baieaefi xeae3HOAopoxsoro xpaHC" 
nopxa", JKHET, 1 9 8 8 ,  c ,  7 8 - 8 6 .

£ 2]] E v a l u a t i o n  o f  f r e o n  » o d u l e s  f o r  p o w e r  e l e c t r o n i c s  f o r  a  l o c o a i o t i v e  
t r a c t i o n  d r i v e  P r e k a s h  H.  D o s a i ,  G u e n t e r  W l e n g e r  C o n f .  R e c .
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R e c e n z e n t :  D o c .  d r  h a b .  i n ż .  A l e k s a n d e r  Żywiec 

W p ł y n ę ł o  d o  R e d a k c j i  w s t y c z n i u  1 9 9 0  r .
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CHŁODZENIE PRZEKSZTAŁTNIKA ZASILAJĄCEGO S I L N I K  INDUKCYJNY 

NAPąoU WAGONÓW PODZIEMNEJ TRAKCJI  ELEKTRYCZNEJ 

ZA POMOCĄ, PARUJĄCEGO CIEKŁEGO DIELEKTRYKA

S t r e s z c z e n i e

R o z p a t r u j e  s i ę  p r z y s z ł o ś c i o w y  s p o s ó b  c h ł o d z e n i a  t y r y s t o r ó w  i  d i o d  

p r z e k s z t a ł t n i k a  z a s i l a j ą c e g o  s i l n i k  i n d u k c y j n y  n a p ę d u  w a g o n ó w  p o d z i e m n e j  

t r a k c j i  e l e k t r y c z n e j  t y p u  " m e t r o ” z a  p o m o c ą  p a r u j ę c e g o  c i e k ł e g o  d i e l e k ­

t ryka.  O p i s a n o  p r o c e s y  c i e p l n e  p r z y  t a k i m  c h ł o d z e n i u  o r a z  p o d a n o  s p o s ó b  

s n a l l z y  t y c h  p r o c e s ó w .  P r z e d s t a w i o n o  r e z u l t a t y  a e r o d y n a m i c z n y c h  b a d a ń  

p r ę dk o ś c i  r u c h u  p o w i e t r z a  w p r z e s t r z e n i  p o d w a g o n o w e j  p r z y  r u c h u  p o j a z d u  

« t u n e l u  o r a z  p o d a n o  w s k a z ó w k i  d o t y c z ą c e  m i e j s c a  u m i e s z c z e n i a  z e s p o ł u  

c h ł o d z ą c e g o .  Omó wi on o  z a g a d n i e n i a  d o t y c z ą c e  a w a r y j n o ś c i  z e s p o ł u  c h ł o d z ą ­

cego.

COOLING OF METRO ELECTRIC MOTOR COACH INVERTER

FOR ASYNCHRONOUS MOTOR DRIVE BY LIQUID BOILING DIELECTRIC

S u a n a r  y

P e r s p e c t i v e  m e t h o d  o f  c o o l i n g  m e t r o  e l e c t r i c  m o t o r  c o a c h ’ s  i n v e r t e r  

for a s y n c h r o n o u s  m o t o r  d r i v e  b y  l i q u i d  b o i l l l n g  d i e l e c t r i c  i s  e x a m i n e d .  

Thermal p r o c e s s e s  o f  i m m e r s i b l e  a i r  -  e v a p o r a t i v e  c o o l i n g  s y s t e m  a n d  

««thods o f  i t s  e s t i m a t i o n  a r e  d e s c r i b e d .  R e s u l t s  f r o m  a e r o d y n a m i c  i n v e ­

s t i g a t i o n  o f  s p e e d  f i e l d  i n  u n d e r v a g o n  s p a c e  d r i v i n g  t h r o u g h  a  t u n n e l  

sre p r e s e n t e d .  R e c o m e n d a t i o n s  f o r  e q u i p m e n t  a r r a n g e m e n t  a r e  g i v e n .  T h e  

system s  m a i n t a i n a b i l i t y  i s  d e s c r i b e d .


