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EMKOCTHbIEe CTanbHble CBapHble annapartbl

BBeaeHune

B kaTtanore npuBegeHbl: HauMMeHoBaHWe, HasHa-
yeHue, 06NacTb NPUMEHEHWUsI CTanbHbIX CBapHbIX
annapartoB, KOHCTPYKTUBHOE WCMONTHEHWE, OCHOBHbIE
napameTpbl, YepTexun obLmx BUOOB C rabapuTHLIMMU,
NpUCOeaUHNUTENBHBIMU U YCTaHOBOYHBLIMW pa3Mepamu.

AI'II'IapaTbI, onnucbliBaemMble B Katarnore, He npen-
Ha3Ha4eHbl:

® 151 paboThl B KAaYeCTBE NoA3eMHbIX Pe3epBYypOB;

® N TpaHCcnopTMpoBaHua pabounx cpeq (4ns
aKchnyaTauMmM Ha nepeaBWKHbIX YCTPOWCTBAXx);

® Onsd (byTGDOBKVI, rymMmMmmpoBaHma " HaHeCeHUd
pas3nn4HbIX I'IOKprTVIVI, 3a WCKIMK4YeHnem nako-
KpaCO4HbIX.

Bce annapatbl raGapuTHbl B OTHOLIEHUM W
TPaHCMOPTMPOBKN MO KenesHbiM goporam MIMC crpaH
CHI.

YcnoBHble 0603Ha4YeHUs annapaToB

YcnoBHoe 0603HavYeHre annapaToB COCTOUT U3 OykB
N unadp.

BykBeHHble 0003Ha4YeHUs COOTBETCTBYHOT LINKPY
TMNa kopnyca annapata, npuHstomy no MOCT 9931
«Kopnyca uunuHgpuyeckume cTanbHbIX CBapHbIX
COCY0B M annapaTtoBy.

Hanpumep, N'331-2-50-0,6: annapat ropusoHTanb-
HbIW, C ANAMNTUYECKMMU OHULLAMU, LeNbHOCBApHOW, C
TPYOHbLIM MY4YKOM, HOMUHaMbHLIM 06beMom 50 m3, Ha
ycrioBHoe fasneHue 0,6 MIMa (6 krc/cm?2).

MepBble OykBbl 0003Ha4aloT: [T - rOpU3OHTamNbHbIN
unn B - BepTuKanbHbIA; BTOpass U TpeTbd OykBbl
obo3HavalT TMN AgHuwa: 3 - annuntudeckoe, K -
KoHnyeckoe, C - cdepuyeckoe, N - nnockoe (BTOpasi
O6ykBa B 0603Ha4YeHUM BepTUKaNbHbIX annapaTtoB
onpefenser HWKHee [HWLLE, a TPeTbs - BeEpXHee);
umcpbl nocrne 6ykB 06O0O3HAYalT Hanuuue WU
OoTCyTCTBME pasbema: 1 - uenbHOcBapHon (6e3
pasbema); 2 - pa3beMHbIl; uudpa nocre nepeoro Tmpe
yKas3blBaeT Ha HamnuuMe BHYTPEHHUX YCTPOWCTB U
oborpeBa; 1 - 6e3 pybGawkn M 06e3 BHYTPEHHUX
YCTPONCTB; 2 - C TPpyOHbIM ny4ykoMm; 3 - C pybGaLuKoi;
4 - co 3MEeeBMKOM; 4MCMO MOcne BTOpPOro Tupe -
HOMMWHanbHbI 006beM (M3); nocrnegHee u4uUCNO -
ycrioBHoe aasrneHue (Mla).

O6Lwue cBegeHuA

TexHu4eckne TpeboBaHMs K MaTepuanam, N3roToB-
NEeHMIo, NpUeMKe, METOAAM UCTbITAHUSA N KOHCEpPBaLUK
annaparto no COY MIM 71.120-217:2009, NOCT P
526301 TP TC 032/2013.

Annapatbl, ON1caHHble B KaTanore, U3roTaBnuBatoT
Kak 6e3 TepmoobpaboTku, Tak U ¢ TepMoobpaboTKON.

N3meHeHne KOHCTPyKUMM annapaToB (pacnono-
KEHMS1 LITYLEepoB, WX YCMNOBHbIX MPOXOAOB W Ap.)

€MKOCTHO€E 1 KOJTOHHOEe OﬁOpyﬂ,OBaHVIe

OOnyCcKaeTca npu yKasaHum N3MEHEHNN B OnpocHOM
JmcTe.

B0O3MOXHOCTb M3MEHeHMs annapaTta B KOHKPETHbIX
YCMNoBUAX aKcnnyataumm (TemnepaTypHbIX, KOPpO-
3UOHHbIX U T.4.), @ TaKke NPMMEHEeHVEe NPOKNag0YHbIX
mMaTepuanos, apmatypbl, npubopos KA n A u gp.
onpefensieT NpoekTHasi opraHu3auums, NpuMeHsitoLLas
annaparbl B CBOMX pa3paboTkax.

Mpn onpegeneHnn BO3MOXHOCTU MNPUMEHEHUS
annapaToB Hafo yuMThbIBaTh CrieaytoLLee:

® annapaTbl MOXHO 3KCMnyaTupoBaTb C paboden
Cpenon, NNOTHOCTbL KOTOPOW He MpeBbIlLaeT gonycka-
eMol; Macca annapata B paboyeM COCTOSHUM He
OOIMKHa NpeBbIWaTh AonyckaeMol (3Ha4eHNs gonycka-
eMbIX MIOTHOCTEN W Macchbl annapaToB B paboyem
COCTOSIHAM NpUBEAEHbI B COOTBETCTBYHOLLMX Tabnuuax
Katanora);

® 3HayeHWs JonyckaemMblX OaBMEHUN Ha rOpPU3OH-
TanbHble annapaTbl CHapyXu onpeaerneHbl npwu
pacyeTHOM NNoTHOCTM paboyei cpenbl 1600 kr/m3; npu
NIOTHOCTU, OTNMYaloLWENCa OT YKas3aHHOW, 3Ha4YeHus
JornyckaembIX 4aBMNeHUn, Npyu HeobXoAMMOCTU, OOIMKHA
YTOUYHATb MNPOEKTHasdA oOpraHu3auusi, npuMeHsaLas
annaparbl B CBOMX pa3paboTkax;

® annapaTbl, OMuCbiBaeMble B KaTamnore, 3a
NCKIIOYEeHMEM BepTuKarnbHbIX annapaToB C BEPXHUMMU
NAOCKMMWU [HMLLAMW, MOXHO 3JKCMnyaTupoBaTb C
nto6biMn paboyrMmn cpegamu; BepTuKanbHble annapaTsbl
C MNMOCKUMW [HMLLAMWM MOXHO 3KChnyaTtupoBaTb C
pabounmn cpegamu (BellecTBaMn) C YCIOBHbIMM
obosHaveHuamu HI TT, B, MK (no FTOCT 12.1.004) n
3-ro, 4-ro knaccoB onacHocTu (No FOCT 12.1.007);

® BO3MOXHOCTb 3Kcnjyatauum annapatoB B
panoHax ¢ CENCMUYHOCTBIO 7 1 6onee 6annoB AomkHa
OblTb NOATBEPXAEHa MPOEKTHOW opraHusaunen,
npuMMeHsiloWen annapat B CBOMX paspaboTtkax,
pacyeToM Ha CENCMUYHOCTb Ui 06OCHOBaHWEM TOrO,
YTO MNpOBEdEeHMEe TaKoro pacyeTa He sABNseTcs
HeobxoammbiM. PacyeT Ha CeNncMMYHOCTb creayet
npou3BOAUTb, UCXOAS W3 KOHKPETHbIX YCITOBUMN
akcnnyaTaumm annapata. [py 3Tom pacyeTHble yeunus
OT CEeNCMUYECKOro BO3OENCTBUS OMpenensitoT no
FOCT 24756 wnu CHwulT 1I-7-81. Ecnn no pesynsratam
pacyeTa [JoryckaeTcs 3JKcnnyatauus annapata B
panioHax ¢ CEMCMUYHOCTbIO 7 1 Bornee Gannos nnun npu
060CHOBaHMM TOrO, YTO NPOBEAEHME TAKOro pacyeTa He
ABMsieTCA HeobXxoaMMbIM, B rpade 12 onpocHoro nucta
cnepyeT ykasaTb: «Bo3MoxHOCTb akcnnyaTtauuu
NnoaTBEPXKOEHAY;

® annapatbl C KOHMYECKMMW OTOOPTOBaAHHbLIMM
OHULAMWN MOXHO MNPUMEHATb B TEXHUYECKMU
000CHOBaHHbIX cnyyasx (B oOCTasbHbIX Cryyaax
cnegyet MNPUMEHSITb annapartbl C  SMMMTUYECKMU
OHuLLaMN).

@FRUNZE



EMKOCTHbIEe CTanbHble CBapHble annapartbl

B0O3MOXHOCTb NPUMEHEHUSI annapaToB B YCIOBUSAX
aKcnnyatauuu, OTMMYALWMNXCA OT pPacyYeTHbIX U
JornyckaemblX, onpefensieT NpoekTHas opraHu3auus,
npuMeHsaoLWlaa annapartbl B CBOMX paspaboTkax, Mo
WCTOYHUKaM, YyKasaHHbIM B KaTtanore. [Mpy 3Ttom B
COOTBETCTBYIOLMX rpadgax onpocHoro nucTta (rge
MMeeTca npeBbllleHWe [OaHHbIX) YKa3blBaloT:
«B03MOXXHOCTb 3KCNIyaTaumMm NoaTBEPXKAEHa .

YcnoBusa pacyeTa

Pacuetr annapaTtoB, npuBeAeHHbIX B KaTanore,
nponseegeH no MOCT P 52857, TOCT 14249 n TOCT
24755.

Mpu pacyeTe ObINU MPUHSATLI: NNOTHOCTL paboyen
cpeabl - 1600 kr/m3; KoadPULNEHT NPOYHOCTU CBAPHBIX
LWBOB - 1; NNOTHOCTb TennoHocuTens (4ns annapaTos
¢ py6awkamu) - 1200 Kr/m3; TonwuHa TenIon3onaumm -
60 MM; nnoTHocTb Tennousonaumm - 400 «kr/m3;
npubaBka Ha KOPPO3MIO CO CTOPOHLI paboyen cpefbl -
2 MMm.

Mapku ctanei, npuMeHsiemble Of1si U3rOTOBMEHUs
KOpMnycoB annapaTtoB, C pas3buBKOM Mo rpynnam, ¢
YYETOM MPOYHOCTHBIX XapakTepUCTUK U KOPPO3UOHHOM
CTOMKOCTM WU TemnepaTypHble npeaenbl NpUMeHeHNs
annapatoB, B 3aBMCUMMOCTM OT MaTepuanbHOro
MCMOMHeHNs Kopnyca annapara, npvBefeHsbl B Tabn.1.

KoadhdpuuneHTbl uncnonb3oBaHUA KOPPO3MOHHO-
CTOWKMX CTanewn NnpMBeaeHbl B IPUNOXeHnn 2.

Mapky cTanu BbIGUpPaeT MPOEKTHas opraHu3auus,
npYMeHsilollas annapat B CBOMX paspaboTkax, Ha
OCHOBaHUW [OEeNCTBYIOLLEA HOPMAaTMBHO-TEXHUYECKON
JOKYMEHTaLMM U KOHKPETHbIX YCIOBWIA SKCnyaTtauum
annapara.

Pybalwkn annapatoB w3rotaBnuBaloT W3 CTanu
C13cn5 no NMOCT 380 (npu wudpe mMaTepuanbHOro
ucnonHeHns annapatos 1) unu mn3 crann 09M2C no
FOCT 5520 (npu wudpe matepnanbHOro NCMOSTHEHWS
annapatoB2,314).

Mo ycMOTpeHuto 3aBofda-nu3rotoBUTENsSt MOTyT ObIThb
3aMeHeHbl Mapkn MOHOMUTHbIX cTanen. Ctanb Ct3cn5
(FTOCT 380) moxeT ObITb 3aMeHeHa CTanbko C ApYyrom
CTEMNEHbI PacKUCIIEHNsT U OPYro KaTeropum u ctanbto
20K (FTOCT 5520); cranb 09I2C (TOCT 5520) moxeT
OblTb 3aMeHeHa ctanbto 09M2C no MOCT 19282 npwu
YCNOBUK, 4YTO Takasd 3amMeHa He MNpoTUBOPEeYUnUT
OEeNCTBYIOLWEN HOPMAaTUBHO-TEXHUYECKON [OOKYMEHTa-
LW 1 YCITOBUSIM KCNITyaTaLun.

EMKOCTHbIE CcTanbHble CBapHble annapartbl npen-
cTaBnsawT cobow uMNUHApUYecKne cocyabl C
pasmepamn kopnycoB no NOCT 9931, ¢ TexHonoru-
YeCKMMU LITYL,epamMm Ans NpucoefMHeHNs1 KOHTPOMbHO-
N3MepuTenbLHOM annapaTtypel.

MapKM CTaneﬁ, npnMmeHsAeMble AN N3rotoBrneHusa KopnycoB annapartoB

Tabnuua 1.1
Wndp PaGoyasn TemnepaTtypa CTEHKU
MaTepuanLHoro Mapka ctanu annapara, °C
MCMOSHEHUA MUHUManbHas MakcuManbHas

1 Ct3cnb5 220

(TOCT 380)
’ oorac* 60

(TOCT 5520)

08X18H10T

12X18H10T 300*
3 10X17H13M2T -70

10X17H13M3T

(rOCT 5632)

08X22H6T
4 08X21H6M2T -40

(rOCT 5632)

*

KaTteropuio ctanu BeiGupatoT 3aBUCMMOCTY OT YCIOBMWIA 3KCMyaTaumm.

** B cryyasix, oroBopeHHbIX 0co60, MakcumaribHas TeMnepaTtypa MOXeT OTNINYaTbCs OT yKa3aHHOMN.
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EMKOCTHbIe cTanbHble CBapHble annaparbil

XapakTepucTuka WTyLepoB

Tabnuua 1.2
O6o03Ha- OTBeTHas
HasHa4yeHue YcnoBus yctaHOBKMU
YyeHue aetanb
n MocToAHHLIV ANs annapaTtos
toK ) BCEX TUMNOB KPOME pas3beMHbIX
b Bxopa cpepbl (HanonHeHve
A Cpeabi ( ) MocTosAHHbIE
B Bbixog cpeabl (ONopoXXHeHne) dnarey
I Mepenuvs cpenbl
i} Tpyba nepegaBnuBaHus
E YcTaHoBKa nNpegoxpaHvuTenbHOro
KnanaHa 3arnywka
K YcTaHoBka MaHoMeTpa Mo Tpe6oBaHuIo 3aKkasumka
Y YcTaHoBKa KOMOHKM yKa3aTens dnane (oroBapuBatoT B ONPOCHOM NNCTE)
YPOBHs1 TpybyaToro Tuna u
K YcTaHoBKa ypoBHemepa Tuna Yb
J1 YcTtaHoBKa TepmMoMeTpa 3arnywka
M Pe3epBHbIn
H Bxoa TennoHocuTens ® MocTosiHHbIE ANst annapaTtoB C
M BleOﬂ, TennoHocuTens naxew TENnNooOMeHHbIMMU yCTp0I7ICTBaMI/I
= v 6 MocTosAHHLIV ANs annapaTtos
cTaHoBKa TpybHOro ny4yka - C TPYGHBIM NY4KOM
y Bxon v BLIXoZ Bo3ayxa (B py6auke) Bont M10 B MocToAHHbIV ANs annapaTtos
A A BO3AY Py 606bILLKE C pybaLikamu

YcnoBHble npoxoabl WTyLepoB

Tabnuua 1.3

HoMuHanbHbIN
o6bem, m3

o
ol

o
w
N

BepTUKamnbHbIX
annapartoB
ropy3oHTanbHbIX
annapaTtoB

n MM, | M, H, T |P|Y

3,2

400 | 50 80 80 | 50

6,3

50

80 80
150 150

10
16

150
100 50 100 50| 20 |50

25

40

500 | 150 250 250 250 | 150

50

63

80

100

100
200 300 | 100 {300 | 200

50 50 150 | 50 [50|50| 6

€MKOCTHO€E 1 KOJTOHHOEe oGopynoaaHme
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rOpVI3OHTaJ1beIe HeJibHOCBApPHbIe annapaTtbl
Cc annmnTtun4eCKMMN gHULWLaMU
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rOpVI3OHTaJ1beIe HeJibHOCBApPHbIe annapaTtbl
Cc annmnTtun4eCKMMN gHULWLaMU

OcHoOBHble pa3mepbl U Macchbl annapaTos

Tabnuua 1.4
0O6bem, m3
ogg::::;eue E )E D 1 [ I2 13 I4 I5 I 17 I8 ] 110
2| g

reo91-1-6,3-0,6 460
reo1-1-6,3-1,0 6,3 | 54 | 1600 2500 | 1600 | 450 | 400 | 800 |1400 | 400 | 1100 | 300 | 530
reo1-1-6,3-1,6 490
reo1-1-10-0,6 525
red1-1-10-1,0 10 | 9,1 | 2000 | 2500 1600 | 450 | 450 | 800 1400 | 480 | 1500 | 300 590
reo1-1-10-1,6 610 %00
rod1-1-16-0,6 525
rad1-1-16-1,0 16 | 13,7 | 2000 | 4200 3200 | 500 | 450 | 800 |1400 | 480 | 1500 | 250 590
rod1-1-16-1,6 610 %00
reo1-1-25-0,6 605
rad1-1-25-1,0 25 20,9 | 2400 | 4500 3500 | 500 | 450 | 800 | 1400 | 480 |1800| 400 | 735
rod1-1-25-1,6 040
291 -1-40-0,6 605
red1-1-40-1,0 40 | 34,3 | 2400 | 8000 7000 | 500 | 450 | 800 | 1400 | 480 |1800| 350 | 735
red1-1-40-1,6 040
291 -1-50-0,6 660
r|d1-1-50-1,0 50 | 42 | 2800 | 7000 5800 | 600 | 450 {1000 | 1600 | 520 |2200| 750 830
|91 -1-50-1,6 850 o
re91-1-63-0,6 660
rod1-1-63-1,0 63 |52,4 | 2800 | 9000 7800 | 600 | 450 {1000 |1600 | 520 |2200| 850 830
reo91-1-63-1,6 850 e
291 -1-80-0,6
rod1-1-80-1,0 80 |67,4| 3000 | 10000 | 8700 | 650 | 450 (1000 | 1600 | 520 |2200| 450 860 740
reo1-1-80-1,6 880
rs31-1-100-0,6 860
r931 -1-100-1,0 100 | 85,4 | 3000 |13000 | 11700 | 650 | 450 |1000 1600 | 520 |2200| 150 740
rad1-1-100-1,6 880

Pa3paboTka KOHCTPYKTOPCKOWM JOKYMEHTaLMN 1 U3rOTOBNEHME annapartos, paboTatowmx cebiwe 1,6 MIMa nponsso-
ONTCHA NMHAUBMAYANbHO, COrMAcHO HamnpaBfeHHOro B Hall agpec 3aka34ymMkoM ONPOCHOro fnncTa.

€MKOCTHO€E 1 KOJTOHHOEe oGopyp.oaaHme FR U N Z E



rOpVI3OHTaJ1beIe HeJibHOCBApPHbIe annapaTtbl
Cc annmnTtun4eCKMMN gHULWLaMU

MpopomkeHne Tabnuubl 1.4

) Macca, kr 7 |lx ©
2 § o g g u:°m“
o303 Q1S © =S |po AN%
YcnosHoe |85 2| o * * - ©3 |F25 (go°%gZe
o6osHaueHue |5 gé S |S1]S2) h L B H '3 §’<§> 2 § s |23 g ';’,E;E 28 s
-
£g 528° 85 |E88 (558 |3°%
g G282 m 3 s £ &
; 2455 - 1850
ro91-1-6,3-0,6 8
2 . 6 | 1018|3830 | 1770 | 2175 | 1580 | 1840 | 15300
2 2455 » 1980
r551-1-6,3-1.0 [ 3 10 sags |_1706 | 1975 2000 | 300
4 8 1605 | 1875
2 2460 5 2605
ro01-16316 [ 3 | 2| 14| 6 |q1022/3535(1780 2400|2320 | 2590 | 16000
4 |10 10| 8 3530 | 1770 1945 | 2215
; | L
r931-1-1006 [—2— 8 | , | 6 |1220| 4 0 |2170 24100
2 2585 | 2210 | 2540
2 2780 » 2910
roo1-1-10-1,0 [ 3 | 0 [z & |12?9[35951218° 2000|2695 | 3045 | 24200 2000 | 300
4 | 8 | 10| , |1220]3690 2180 2250 | 2600
2 |12 ¢ 1225 .0 2870 : 3630
r991-1-10-1,6 | 3 | 14 8 [1228 2190 [ 005 | 3535 | 3885 | 25500
4 |12 12| 6 1225|3695 2005 | 3255
; 2870 - ggg 37500 | 1970
r931-1-16-06 [—=— 8 | 10 | 6 |1220|5390 2180 oo 325 38000 | 2000 300
4 3250
2 10 5390 2870 » 3775
roo1-1-16-10 | 3 | 10 12| @ |1%29[5305(218° 2000 |_3570 | 3920 | 38800
4 | 8 | 10| , |1220]5390 2180 2045 | 3295 2000 | 300
2 |12 . 1225 0 2870 5 4675
r991-1-16-16 | 3 | 14 8 [1228 2190 [ o0 | 4755 | 5105 | 40000
4 |12 [ 12| 6 |1225]5395 3950 | 4300
2 3280 5 4420 | 47800 | 1690
r991-1-25-06 | 3 | 8 | 10 | 8 5935 | 2580 3920 | 4410 | 46300 | 1630
4 1425 2995 ™3510 | 4400 | 56000
2 | 10 6 3280 5 5220
ro21-1-25-1,0 [ 3 [ 12| 2 [8 [14a28]°2%%|2585 3315 [ 5290 | 5800 | 57000 300
4 | 10| 10| , |1425]5935|2580 | 3310 | 4440 | 4950 2000
2 | 14 1428 3285 5 7015
roo1-1-25-16 [ 3 |16 ] '° s 1432 597512620 3320 |_7060 | 7570 | 59500
4 |12 ] 14 14285970 | 2615 5520 | 6030
2 3280 5 6155 | 75400 | 1650
r991-1-40-06 | 3 | 8 | 10| 8 9435 | 2600 5645 | 6145 | 73600 | 1600
4 1425 2995 5530 | 6130
2 | 10 6 3280 5 7365 N
ro91-1-40-1,0 [ 3 [ 12| 2 [8 [1428]°%%%|2610 3315 [ 7855 | 8365 1720™ | 300
4 | 10| 10| , | 1425|9435 |2605| 3310 | 6575 | 7085 |80000*
2 | 14 1428 3285 5 9995 1660
r991-1-40-16 [ 3 | 16| 1° o | 1432 9475 12620 3300 |_10485 | 10995 1650*
4 |12 ] 14 14289470 | 2615 8090 | 8600 1690%
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rOpVI3OHTaJ1beIe HeJibHOCBApPHbIe annapaTtbl
Cc annmnTtun4eCKMMN gHULWLaMU

MpopomkeHne Tabnuukl 1.4

Macca, kr
o - x ©O
Q_Ig E [x] :l: = § I-E % % Gog:
49 * * * so’o 0 = =23 |oQ L, E S >
Yonomwoe |¥EE s'|s’|s; | h | L | B | W 358 53 |2ZZ|SEsc(idh
o6o03HauyeHune 3358 £gos8| T2 SO O ‘;,Sg'igﬁ%
oo P266| ©E EQS |[SEQ |[£=2¢E
e 382 | ©° |<a28 27§ |2 3
1 3690 i 8320 | 90700 | 1600 | 250
r991-1-50-06 —2>— 10| 12 | 6 |1628 8310 |109500] 1980
3 3400 | 7480 | 8305 [106100[ 1910
4 8655 [ 3010 8295 | 111700
2 3690 - 9705
ro91-1-50-1,0 [ a3 | 12| 14| 8 |1632 3720 | 8875 | 9710 | 113500 300
4 | 10| 12 1628 3715 | 7510 | 8345 2000
2 20 8670 3695 - 13555
ro31-1-50-16 | 3 | @[22 | © |193% 8770 3093%[ 3725 [ 13045 [ 13880 | 119000
4 | 14 | 16 1632 | 8665 | 3025| 3720 | 10110 | 10945
1 3690 i 9750 | 112400| 1600 | 250
2 9740 | 131600 1910
r931-1-63-06 —5— 10| 12 | 6 |1628 3010 ++00 | 8970 | 5730 | 127900] 1850
4 10665 8900 | 9720 | 137200
2 3690 - 11435
roo1-16310 | 3 | 12| 14 | 8 |1632 302032250 [ 10595 | 11440 | 141000 300
4 |10 | 12 1628 3015| 3715 | 8940 | 9785 2000
2 20 10670 3695 - 16135
ro91-1-63-1,6 | 3 | [ 22 | © |1635 10710 393°[ 3725 | 15625 | 16470 | 147000
4 |14 | 16 1632 [10665| 3025| 3720 | 12110 | 12955
2 3885 - 11455
140500| 1600 | 250
roo1-1-80-06 | 3 | 10| 12 | 10 [1732 3205
4 11735 3595 | 10545 | 11450 —ooos
2 14 3895 - 15040 2000
ro91-1-80-1,0 [ 3 | 4 16 | '* | 1740 9740| 322°[ 39025 | 14430 | 15345 | /8000
4 _[10] 12 |, [1732]11735[ 3220] 3915 | 10590 | 11505 | 171300] 1990 | 300
2 |18 3895 - 19350 | 180000| 2000
r991-1-80-1,6 | 3 |20 | 22 [ 8 | 174011790 3235 s0p5 | 19890 | 20805 180000 1980
4 |16 | 18 | 12 11745| 3230 16185 | 17100 | 178000| 2000
1
3885 - 15650 -
r951-1-100-06—2— 12| 12 | 8 |1732]14735| 3220 180000~ 1600
3 3595 | 14730 | 15695
4 | 10 10 3215 12820 | 13725 1620**
2 14 14735 3895 - 18365 | 221800
ro91-1-100-1,0 3 | "4 16 | '* | 1740 Ma740| 3%%°[ 3025 [ 17630 | 18695 | 222200] 2°°0 | 300
4 [10] 12 |, [1732]14735[3220] 3915 | 12875 | 13790 | 180000] 1620**
2 (18], 14790 3245 3895 - 23625 | 227100
ros1-1-100-1,6| 3 | 20 8 1740 3925 24465 | 25530 | 229000| 2000
4 16| 18 | 12 14745| 3240 19840 | 20905 | 224400

*

YTouHsieTcs Npy paboyem NpoekTMPOBaHMUN.

** [onyckaemasi NroTHOCTL paboyei cpeabl U Macchl annaparta B paboyeM COCTOsIHUM NpeBefeHbl Ans annapaTos,
YCTaHOBMEHHbIX Ha CTanbHble CeANOoBble ONopbl, B 3aBUCUMOCTM OT [OMNyCKaeMoi Harpysku Ha onopy. [ns annapa-
TOB, yCTaHaBNMBaeMbIx Ha GETOHHbIE OMopbI, AonyckaeMasi NoTHOCTb paGoyeli cpeabl 1 Macca annapara B paboyem
COCTOSIHUM MOryT ObiTb Bbille MPUBEOEHHbIX B COOTBETCTBUM C pacdeTom obevarku OT OelCTBUS Oonop.
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FopusoHTan bHbi€ LeJIbHOCBaApPHbIe annapartbl

Cc annmnTtun4eCKMMN gHULWLaMU

OonyckaeMoe pa6Goyee AaBneHne BHYTPU annapata u gonyckaemoe HapyXXHoe aaBreHue,
BO3HMKalollee B pe3ynbraTe o6pa3oBaHUs B annapaTe Bakyyma

Tabnuua 1.5
) Donyckaemoe aaeneHue, MlMa (krc/cm?)
xR
a % S CHapyxu Ha
YenosHoe gEe Pa6Gouee BHyTpM annaparta Npu TemnepaTtype CTeHku, °C annapat npm
o6Go3HauyeHne | 3 ,§_§ MaKcu-
[T ManbHon
§ = 100 150 200 250 300 paBovei
TemnepaType
; 0,5(5,0) | 0,039 (0,39)
r931-1-6,3-0,6 |—2 0.6 (6) 0,58 (5,8) | 0,56 (56) | 0,54 (54)
2 0,52 (5.2) | 0,044 (0,44)
2 1,0 (10) | 0,96 (9.6) | 0,92(9.2) | 0.9(9,0) | 0,75 (7,5) | 0,039 (0,39)
r991-1-6,3-1,0 | 3 0,95 (9,5) | 0.91(9.1) | 0.87(8,7) | 0,84(8,4) | 0.81 (8.1) | 0.044 (0.44)
4 1,0 (10) | 0.96(9.6) | 0.93(9.3) | 0,9(9,0) | 0.86 (8.6) | 0.045 (0.45)
1,55
2 55 1,5 (15) 1,4(14) | 1.2(12)
r991-1-6,3-16 | 3 1,6 (16) 154 (1’44:) (]’332) 0,099 (0,99)
’ 1,49 (14,9) : :
. (15.4) 1,35 13.(13)
(13,5) ’
; 0,5(5.0) | 0,027 (0,27)
r991-1-10-0,6 2 0,6 (6) 0,58 (5,8) | 0,56 (56) | 0,54 (5,4)
5 0,52 (5,2) | 0,031 (0,31)
2 092(92) | g0 |0-75(7:5) | 0.064(0.64)
r9391-1-10-1,0 3 1.0(10) | 096(26) [ (4503 26 0.86 (8.6) | 0,072 (0,72)
4 93 (9, 0,86 (8,6) | 0.83 (8.3) | 0.031(0.31)
1,36 1,28 1,18
2 1,41 (14,1) 150) 1,3 (13) da8) ey
r391-1-10-1,6 3 1.44 1,38 0,099 (0,99)
1,6 (16) 1.54 1,49 (14,9) (14.4) (13.8)
4 ’ (15,4) ’ ’ 1,36 1,31
(13,6) (13,1)
; 0,5(5,0) | 0,015 (0,15)
r991-1-16-0,6 2 0,6 (6) 0,58 (58) | 0,56 (56) | 0,54 (54)
= 0,52 (52) | 0,017 (0,17)
2 09292 | 0900y | 0-75(7:5) | 0.036(0.36)
r991-1-16-1,0 3 1,0(10) | 096(26) [ (4503 2 0.86 (8.6) | 0,041 (0.41)
4 93 O, 0,86 (8,6) | 0.83 (8.3) | 0.017 (0.17)
2 1,41 (14,1) 1,36 1,3 (13) 1.28 1,18
(13,6) (12,8) (11,8)
0,099 (0,99)
r991-1-16-1,6 3 1.44 1,38
’ 1,54 (14,4) (13,8)
1,6 (16) 1,49 (14,9)
. (15,4) 1,36 1,31 0.078 (0.78)
(13,6) (13,1) : :
2 06(60) | 058(58) | 056(56) | 0.54(54) | o550y | 0:011(0.11)
rod1-1-25-0,6 3 0,59 (5,9) 0,57 (5,7) 0,54 (5,4) 0,53 (5,3) o 0,012 (0,12)
4 066,00 | 058(58) | 056 (56) | 0.54(54) | 052 (5.2) | > ’
2 0,92 (9,2) | 0.89(8.9) | 0.85(8.5) | 0.83(8.3) | 0.77 (7.7) | 0,027 (0.27)
r991-1-25-1,0 3 0.92 (9.2) | 0.89(8.9) | 0.85(8.5) | 0,056 (0.56)
4 1(10) 0.96(96) 093(9.3) | 0.9(9.0) | 0.86(8.6) | 0,029 (2,9)
2 1,43 (14,3) (]1,332) 1,32 (13,2) | 1.3(13,0) | 1,2 (12,0) | 0,086 (0,86)
r991-1-25-1,6 3 1,6 (16,0) (]’552) 1,49 (14,9) (]’441) (]’332) 0,099 (0,99)
1,47 1.27 1,23
4 1,52 (15,2) i 1,42 (14,2) o) (53 | 0058(0.58)
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H Fopu30oHTanbHbIe LleNbHOCBapHbIe annaparbl
C ANNUNTMYECKUMU OHULLAMM

MpopomkeHue Tabnumubl 1.5

) m HOonyckaemoe aaenexHue, MMa (krc/cm?2)
a % 3 CHapyXxu Ha
YcnoBHOe .g- 5 g Pabouee BHYTPpU annapaTta npun TemMmnepatype CTeHKu, °C annapar npu
o6o3HaueHne |3 3 8 makcu-
@5 MansHomn
5 = 100 150 200 250 300 paboer
Temnepartype
; 0,5(5,0) | 0,039 (0,39)
re31-1-6,3-0,6 —= 0,6 (6) 0,58 (58) | 0,56(56) | 0,54 (5,4)
0,52 (5,2) | 0,044 (0,44)
4
2 1,0 (10) | 0,96(9,6) | 0,92(9,2) | 0,9(9,0) | 0,75 (7,5) | 0,039 (0,39)
ro91-1-6,3-1,0 |3 0,95(9,5) | 0,91(9,1) | 0.87(8,7) | 0,84 (8,4) | 0,81 (8,1) | 0,044 (0,44)
4 1,0(10) | 0,96(9,6) | 0,93(9,3) | 0,9(9,0) | 0,86 (8,6) | 0,045 (0,45)
1,55
2 155 1,5 (15) 1,4(14) | 1.2(12)
ro31-1-6,3-16 | 3 1,6 (16) 154 1 138 | 0,099 (0,99)
' 1,49 (14,9) (14.4) (13.8)
. (15,4) ’ : 1,35 1.3 (1)
(13,5) :
; 0,5(5,0) | 0,027 (0,27)
r931-1-10-0,6 2 0,6 (6) 0,58 (58) | 0,56(56) | 0,54 (5,4)
0,52 (5,2) | 0,031 (0,31)
4
2 092(2) | g0 |075(7:5) | 0.064(0.64)
r931-1-10-1,0 3 10(10) | 096(96) | (45003 2 G, 0,86 (8.6) | 0,072 (0,72)
4 93 (9, 0,86 (8,6) | 0,83 (8,3) | 0.031(0.31)
1,36 1,28 1,18
2 1,41 (14,1) 150) 1,3 (13) dae) o)
r931-1-10-1,6 3 1,44 138 | 0,009 (0,99)
1,6 (16) 1.54 1,49 (14,9) (14.4) (13.8)
4 ’ (15.4) ’ ’ 1,36 1,31
(13,6) (13,1)
; 0,5(5,0) | 0,015 (0,15)
r991-1-16-0,6 2 0,6 (6) 0,58 (58) | 0,56(56) | 0,54 (5,4)
0,52 (5,2) | 0,017 (0,17)
4
2 092(2) | g0 | 0:75(7:5) | 0.036(0.36)
r991-1-16-1,0 3 10(10) | 0.96(9.6) | o303 9O, 0,86 (8,6) | 0,041 (0,41)
4 99 (9, 0,86 (8,6) | 0,83 (8,3) | 0,017 (0.17)
2 1,41 (14,1) 1,36 1,3 (13) 1,28 1,18
(13,6) (12,8) (11.8) | 4 099 (0.99)
r931-1-16-1,6 3 14 (1;‘42) (1,332) ’ ’
1,6 (16) ' 1,49 (14,9) : :
. (15.4) 1,36 1,31 0.078 (©.78)
(13,6) (13,1 ’ ’
2 06(6.0) | 058(58) | 056(56) | 0.54(54) | o5 50) | 0011 (0.11)
r931-1-25-0,6 3 0,59 (59) | 0,57 (5,7) | 054(54) | 053(53) | & 0.012 (0.12)
4 0,6 (6,00 | 058(58) | 0,56(56) | 0,54(54) | 052 (5,2 | ’
2 0,92(9,2) | 0.89(8,9) | 0.85(8,5) | 0,83(8,3) | 0.77 (7,7) | 0,027 (0,27)
r931-1-25-1,0 3 0,92 (9.2) | 0,89 (8.9) | 0.85 (8,5) | 0,056 (0,56)
4 1(10) 096 (96) ™5'93(9.3) | 0,9(9.0) | 0.86(86)| 0,029 (2,9)
2 1,43 (14,3) (1'332) 1,32 (13,2) | 1,3(13,0) | 1,2(12,0) | 0,086 (0,86)
1,54 1,44 1,38
r931-1-25-1,6 3 1,6 (16,0) o) 1,49 (14,9) sy (5e) | 0099 (0.99)
1,47 1,27 1,23
4 1,52 (15,2) i 1,42 (14,2) o (53 | 0058(0.58)

€MKOCTHOE 1 KOJTOHHOEe O60pyﬂ,OBaHVIe FR U N Z E




rOpVI3OHTaJ1beIe HeJibHOCBApPHbIe annapaTtbl
Cc annmnTtun4eCKMMN gHULWLaMU

MpopomkeHue Tabnuubl 1.5

g = Donyckaemoe aaBneHue, MMa (krc/cm?)
Tr s
a2 3 CHapyXu Ha
YcnoBHoe -g- Sz Pabouee BHyTpu annaparta npu TeMmneparype CTeHkKu, °C annapat npu
=
ob6o3HauyeHune 3 % g MaKcK -
E g ManbHOM
s 100 150 200 250 300 pa6oueit
Temnepartype
0,006 (0,06)
red1-1-100-0,6 0,6 0.5(5.0) 0,007 (0,07)
-1-100-0, ,6 (6,0) 0,58 (5,8) 0,56 (5,6) 0,54 (5,4) 0,008 (0,08)
0,52 (5.2) 0,002 (0,02)

1,0(10,0) | 096(9,6) | 093(93) | 0.9(9,0) 8:;22;:23 8:81228:]2;

0,95(9,5) | 0,92(9,2) | 089 (8,9 | 0,79(7,9) | 0,77 (7,7) | 0,002 (0,02)

red31-1-100-1,0

AW N [ BRWOINR|WIN|=

(]552) 1,5 (15,0) 1,4 (14,0) | 1,2 (12,0) | 0,045 (0,45)
ro91-1-100-1,6 1,6 (16,0) 184 a9 (a0 T 38 70T
(15.4) : ’ (14,4) (13,8) | 0,038 (0,38)
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rOpVI3OHTaJ1beIe HeJibHOCBApPHbIe annapaTtbl
Cc annMnTun4eCKNMMN aHULWamMy, C pr6HbIM ny4yKom

C

ni| K| E | AMz]m1]

325

300 nnamuk

) 3a3eMIIeHUs
ornopa
HenoosuXHasi 28

I2 11 B1

180

325
El
90
ki
£
oS
=]
1
S

rornock! 0715l npusapku
rnnouwadok

E@E /10
[ L&lsso] Ngl7]
el

—1 550
200 \\
1800 100

400

Pwuc. 1.2

Pa3pa60TKa KOHCTDYKTODCKOIZ OOKYMEeHTauunm n U3rotoereHmne annapartos, pa60Ta+ou.|,V|x npn AaBneHnUn cCBbille
0,6 MIla, npon3BoonTCA nHamBuayanbHO, COrMMacHO HarnpasfeHHOro B Hawl agpec 3akas4ymkom OnpocHOoro nucra.
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rOpVI3OHTaJ1beIe HeJibHOCBApPHbIe annapaTtbl
Cc annMnTun4eCKNMMN aHULWamMy, C pr6HbIM ny4yKom

OcHoBHble pa3mepbl annapaToB, Nnolwaab NOBEPXHOCTH Tennoo6MeHa

Tabnuua 1.6
O6wbem, M3 | %
a b d
= g0 X
YcnosHoe : oz
oBo3HauCHME g § gg\g D I | e | I ] s | 1s | Ig Is ls | lo| 17 | By | hy
o (o] E m O
I © oC
o cC
@
r991-2-6,3-06 | 6,3 | 54 1600 400 400 530 1100 [1440
55121006 10 T o1 10,5 2500 | 1600 | 450 300 100
’ : 2000 800 |1400 590 | 525 | 1500 ({1790
ra91-2-16-0,6 | 16 | 13,7 [ 17,1 4200 | 3200 4800 250
ra91-2-25-0,6 | 25 | 20,9|18,6 4500 | 3500 | 500 400
2400 450 735 | 605 | 1800 |2140|140
ro91-2-40-0,6 | 40 | 34,3 314 8000 | 7000 350
ra91-2-50-0,6 | 50 | 42 ’ 7000 | 5800 750
2800 600 1000 |1600| 520 830 | 660 | 2200 |2480|160
ros1-2-63-0,6 | 63 | 52,4 35,2 9000 | 7800 850
OCHOBHbIe pa3mMmepbl 1 Macca annapartoB
Tabnuua 1.7
Macca, kr =
o ’ [
§§ o Eé“’s E g::’
oo I QI < o S| 2ec | 252
YcnoeHoe |&E 2 * * * =53 O3 |m25| e | 572
o6o3HaueHne |= S S h S |81 |8 | I L B H 'S %EE 8 4 é% E S5E3| 88
Jdag s0of Jo |sek|Z8g| 882
£g gn.sv 85 |Eg8 5:::3 ZeC
g =13 °|e%o|Fe° = P
=
; 762 | 4075 2470 - 2310
ro91-2-6,3-0,6 1018| 8 | 8 | 6 1770 15300 | 2000
2 758 | 4070 2180 | 2040 | 2300
; 838 | 4210 2880 ] gg;g
ro91-2-10-0,6 3| 1220 10 8 | g3 | 4200 | 2170 ~soq | 2670 | 3005 24100 | 2000
4 2665 | 3000
; 838 | 5910 2880 ] gg;g 37500 | 1970 | .
ro91-2-16-06 3 1220 10 6 832 | 5905 2180 2500 3550 | 3890 | 38600 | 2000
4 3545 | 3885
2 8 3290 - 5090 | 47800 | 1690
re91-2-25-06 | 3 |1425 922 | 6440 |2580| o0 | 4590 | 5080 | 46300 | 1630
4 8 4575 | 5065 | 56000 | 2000
2 3290 - 7160 | 75400 | 1650
re91-2-40-06 | 3 |1425 922 | 9940 | 2600| o0 | 6650 | 7150 | 73600 | 1600
4 6635 | 7135 | 80000 | 1720
1 998 | 9115 3700 ] 9325 | 90700 | 1600 | 250
2 9315 (109500 | 1980
991 -2-50-0,6 |—5— 1628 992 | 9110 3400 | 2490 | 9310 |106100| 1910 | 300
4 10121 6 3010 8480 | 9300 |[111700 | 2000
1 998 | 11115 3690 ] 10850 |112400 | 1600 | 250
2 10840 |131600| 1910
r991-2-63-0.6 |—5— 1628 992 | 11110 3400 | 10010 10830 |127900 | 1850 | 300
4 10000 | 10820 |137200| 2000

*

YTOuHsIeTCS Npy pabovem NPOoeKTUPOBaHUN.
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Fopu3oHTanbHbIE LeNlbHOCBapHbie annaparbl
(I8l c annMNTUYEeCKUMN AHULAMMU, C TPYOHLIM NYYKOM

HonyckaeMoe paboyee gaBneHne BHyTpPY annaparTa 1 gonyckaemoe HapyXHoe AaBrieHue,
BO3HMKalollee B pe3ynbraTe o6pa3oBaHus B annapate Bakyyma

Tabnuua 1.8
o Donyckaemoe naenenme, MMNa (krc/cm?)
S =
YcnoBHoe g E E Pa6ouyee BHyTpu annaparta npu temnepartype cTeHku,’C CHapyxm Ha
o6o3HaveHune S ¢t annapaT npu
3 2 g MaKkcumanb-
&2 100 150 200 250 300 HoWi paGoueit
= TemMnepaTtype
0,5(5) 0,039(0,39)

red1-2-6,3-0,6 0,6(6) 0,58(5,8) 0,56(5,6) 0,54(5,4)

0,52(5,2) 0,044(0,44)

0,5(5) 0,027(0,27)

rsd1-2-10-0,6 0,6(6) 0,55(5,5) 0,56(5,6) 0,54(5,4)

0,52(5,2) 0,031(0,31)

0,5(5) 0,015(0,15)

ros91-2-16-0,6 0,6(6) 0,58(5,8) 0,56(5,6) 0,54(5,4)

0,52(5,2) 0,017(0,17)

0.5(5 0,011(0,11)
r9391-2-25-0,6 0,6(6) 0,58(5,8) | 0,56(5,6) | 0,54(5,4) 5(8)
0,012(0,12)
0,52(5,2)
0,6(6) 0,58(5,8) | 0,56(5,6) | 0,54(5,4) 0.5(5) 0,004(0,04)
r391-2-40-0,6 0,59(5,9) | 0,57(5,7) | 0,54(5,4) | 0,53(5,3) ’ 0,05(0,05)
0,6(6) 0,58(5,8) | 0,56(5,6) | 0,54(5,4) | 0,52(5,2) ’ ’
- 0,012(0,12)

0,5(5)
0,52(5,2) 0,014(0,14)

r991-2-50-0,6 0,6(6) 0,58(5,8) | 0,56(5,6) | 0,54(5,4)

0,5(5)
0,52(5,2) 0,009(0,09)

0,008(0,08)

r991-2-63-0,6 0,6(6) 0,58(5,8) 0,56(5,6) 0,54(5,4)

BIOIN2|R[OIN2|RWIN|R(OINRWINI2RWIN2MWIN|(=
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BepTVIKaHbeIe HeJibHOCBApPHbIe annapaTtbl
c annmntnyeCKumum gHmMwamm

n nosoc 0715 npusapKu rniaoujadox
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BepTVIKaHbeIe HeJibHOCBApPHbIe annapaTtbl
c annmntnyeCKumum gHmMwamm

OcHOBHble pa3mepbl annapaTos

Tabnuua 1.9
O6bem, m3 Pa3mepbl, MM
YcnoBHoe
YcnoBHoe T S naBrneHuve,
o6Go3HauyeHue S 3 MMA D h R R1 I (He I n
] e (krc/cm?) Gonee)
o
B331 -1-1-0,6 0,6(6)
B331 -1-1-1,0 1 0,91 1,0(10) 1000 900 360 180 100 - -
B3391 -1-1-1,6 1,6(16)
B331 -1-2-0,6 0,6(6)
B331-1-2-1,0 2 1,74 1,0(10) 1200 1250 450 260 185
B331 -1-2-1,6 1,6(16)
B351 -1-3,2-0,6 0,6(6)
B331-1-3,2-1,0 | 3,2 3 1,0(10) 1400 1600 520 340 200 700 4
B331 -1-3,2-1,6 1,6(16)
B331 -1-5-0,6 0,6(6)
B331 -1-5-1,0 5 4,3 1,0(10) 1600 1800 580 360 250
B3351 -1-5-1,6 1,6(16)
B3351 -1-6,3-0,6 0,6(6)
B3391-1-6,3-1,0 | 6,3 5,6 1,0(10) 1600 580 360 250 700 4
B3351 -1-6,3-1,6 1,6(16)
2500
B331 -1-10-0,6 0,6(6)
B331 -1-10-1,0 10 9,2 1,0(10)
B331 -1-10-1,6 1,6(16)
2000 740 520 320
B331 -1-16-0,6 0,6(6)
B3351 -1-16-1,0 16 15,5 1,0(10) 1000 8
B331 -1-16-1,6 1,6(16)
4500
B331 -1-25-0,6 0,6(6)
B331 -1-25-1,0 25 22,9 1,0(10) 2400 860 680 340
B331 -1-25-1,6 1,6(16)

Pa3paboTka KOHCTPYKTOPCKOM OOKYMEHTaLuuW M U3rOTOBIIEHME anmnapaToB, paboTalolmx npyv AaBfieHUM CBbille
1,6 MIMa npoussoanTCcs UHOUBUAYANbHO, COMTIaCHO HampaBlieHHOro B Hall agpec 3akas4yvkoM OMPOCHOro fucTa.
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BepTvu(an bHbIl€ LeJIbHOCBapPHbIe annapartbl

Cc annmnTtun4eCKMMN gHULWLaMU

TonwmHa cTeHKM annaparta

Tabnuua 1.10

Mpogomkenune Tabnuupl 1.10

Wudp LWundp
YcnoBHoe MaTepuanb- Pasmepbl, Mm YcrnoBHoe MaTepuanb- Pasmepsi, MM
obo3HauveHue HOro obo3HaueHue HOro
ncronHeHus S S1 ncnonHeHus S S1
1 2 12 14
B391-1-1-0,6 2 6 6 B991-1-6,3-1,6 3
3 4 10 12
2 6 5 2
B931-1-1-1,0 3 8 B331 -1-10-0,6 3 8 10
4 6 6 4
2 2 i
B391-1-1-1,6 3 8 10 B331 -1-10-1,0 3 10
4 4 10
2 2 14 16
B331-1-2-0,6 3 6 6 B331 -1-10-1,6 3
3 4 12 14
B391-1-2-1,0 3 8 8 1
4 6 2 10
; B391 -1-16-0,6 3 10
B391-1-2-1,6 § 10 12 4 8
2
4 8 10 BO31 -1-16-1,0 3 10 12
2 4 10
B331-1-3,2-0,6 3 6 8 > 16
g BO31 -1-16-1,6 3 14 18
B391-1-3,2-1,0 3 8 10 ‘2‘ 12 14
4 8
> 10 B391 -1-25-0,6 3 10 10
B391-1-3,2-1,6 3 12 12 4
4 10 2
1 B391 -1-25-1,0 3 12 14
B331-1-5-0,6 § 8 8 ‘2‘ 10 12
4 6 B331 -1-25-1,6 3 16 20
2 4 14 16
1 1
B391-1-5-1,0 3 0 0
4 8 8
2
B391-1-5-1,6 3 12 14
4 10 12
7
2
B931-1-6,3-0,6 3 8 8
4
2
B331-1-6,3-1,0 3 10 10
4 8 8

@FRUNZE
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BepTVIKaHbeIe HeJibHOCBApPHbIe annapaTtbl
c annmntnyeCKumum gHmMwamm

OCHOBHbIe pa3Mepbl 1 MaccCbl annapaToB Ha onopax-nanax

_|
)
3
=
=
[}
RN
RN
N

E E Pasmepbl, MM —_— Macca, kr — §£)Sm§
YcnoBHoe gé% ,iégs x ©c=239 §§%f_
o6osHauenme |5 38| Dy hi di | L B H |2385 3 |8358|8592
25 S2E5 8§ |2g5e 5582
gs go? 228z @ o
= < ~
1
B331 -1-1-0,6 2 1210 1250 | 1315 1965 ) 440 2630
3 1985 | 415 | 435
2 1970 - 500 2690
B931-1-1-1,0 3 1220 | 350 | 24 [1260[ 1320 | . o0 | o,c | 545 2730 | 2000
4 1210 1250 | 1315 465 2650
2 2260 - 620
B931-1-1-1,6 3 1220 1260 | 1320 | o | 585 | 605 2790
4 580 | 600
2 2370 - 610
B331 -1-2-0,6 2 1442 1535 | 1540 | o0 | o0 | 605 4710
2 2375 -
B331 -1-2-1,0 3 1445 350 | 24 | 1935 1545 2305 |_725 760 4860 2000
4 1442 1540 645 | 680 4780
1
2695 -
2 1455
B331-1-2-1,6 3 1545 | 1545 e | 535 | 975 5080
4 1445 800 | 835 4940
1 2870 - 870 7590 | 1950
B331-1-3,2-0,6 2 1645 1735|1735 | Looc | gos | s60 6660 | 1670
3 7750
2 2875 - 1080 7970
B931-1-3,2-1,0 3 1648 | 350 | 24 |1740| 1740 | o | 1035 | 1070 7960
4 965 | 1000 7890 | 2000
2 1655 1745 | 1745 | 3165 - 1310 8200
B331-1-3,2-1,6 3 1665 1755 | 1755 | o | 1360 | 1400 8290
4 1655 1745 | 1745 1235 | 1270 8160
1 3445 ] 1360
2 1910 2000 | 2000 1350 | 12300 | 2000
B331 -1-5-0,6
3 3155 | 1280 | 1340
4 1905 1995 | 1995 1135 | 1190 10050 | 1610
2 3445 -
B331 -1-5-1.0 3 1915 500 | 35 |2005| 2005 sy | 165 1630 | 12600
4 1910 2000 | 2000 1315 | 1380 | 12300
2 3445 - 2030 2000
BO31-1-5-1,6 1925 2015 | 2015 13000
3 475 | 1950 | 2010
4 1915 2005 | 2005 1690 | 1750 | 12700
; 4145 | - | 1590 ]jggg 1900
B331 -1-6,3-0,6 1910 2000 | 2000
3 sg55 | 1525 | 1580 | . o
4 1515 | 1570
2 4145 - 1940 | 14900
B331-1-6,3-1,0 3 1915 | 500 | 35 12005 2005 4175 | 1865 | 1930 | 14850 | 2000
4 1910 2000 | 2000 1555 | 1620 | 14550
2 4145 - 2380
B331-1-6,3-1,6 3 1925 2015 2015 4175 | 2295 | 2360 15300
4 1915 2005 | 2005 2075 | 2050 | 15100

€MKOCTHOE 1 KOJTOHHOEe O60pyﬂ,OBaHVIe FR U N Z E




BepTVIKaHbeIe HeJibHOCBApPHbIe annapaTtbl
c annmntnyeCKumum gHmMwamm

MpopomkeHue Tabnmubl 1.11

o Pasmepbl, MM Macca, kr
25 Sa.%
r 0 s 0 s~ ST
YcnosHoe §5§ s28s & S3I 8 §§%f‘
obosHauenve |5 36| py hi | di | L B H o |2888| I | 3388|3594
Sc sahbk O o B O EEg0
5 S 528° o ES8Q(SE T
g Ix I < [x) 5 =
2 4365 -
B331-1-10-0,6 3 2370 2490 | 2490 4075 2130 2230 19300 1600
4 2120 2220 23400 2000
2 4365 - 2690 23900
B331-1-10-1,0 3 2375 500 35 | 2495 | 2495 4395 2575 2980 22200 1840
4 2415 2520 23700
2 - 3590 24800
B331-1-10-1,6 3 2390 2510 | 2510 4375 | 3465 3570 24750 2000
4 2385 2505 | 2505 3035 3140 24350
1
2 2525 2655 | 2655 6365 i 3740 37850
B331-1-16-0,6 2000
3 6075 3510 3720
4 2520 2650 | 2650 3050 3260 37350
2 2525 6365 - 38050 2000
B331-1-16-1,0 3 2535 750 42 | 2665 | 2665 6395 3720 3940 34550 1790
4 2525 2655 | 2655 3560 3780 37900
2 6385 - 5300 39400
B331-1-16-1,6 3 2540 2670 | 2670 6415 5220 5400 39550 2000
4 2535 2665 | 2665 4410 4630 38750
2 6530 - 5220 55350 2000
B331 -1-25-0,6 3 3090 3220 | 3220 6240 46100 | 5200 51650 1850
4 4500 5180 55350 2000
2 750 42 6570 6270
B331 -1-25-1.0 3 3095 3225 | 3225 5600 5660 6260 56400 2000
4 3220 | 3220 4890 5490 46550 1630
2 6580 - 8170
B331-1-25-1,6 3 3110 750 42 3240 | 3240 6610 7560 8160 58300 2000
4 3105 3235 | 3235 6560 7160 57300

FR U N Z E KaTtanor npoaykunn



BepTVIKaHbeIe HeJibHOCBApPHbIe annapaTtbl
c annmntnyeCKumum gHmMwamm

OcHOBHbIe pa3mepbl U Macchbl annapaToB Ha onopax-nanax
Tabnvya 1.12

g Pasmepbl, MM Macca, kr 3
I x ® 3
2= » s 8 =
Sz oL S®C
© [} —_
YcnosHoe é_g ,:%E x E§§§ §%;—
obo3HauyeHune 58 D2 h2 d2 L B H %g,g El E\% ?2:!.3 %'g, g
s b= | O |Eal8¢e|oZf
g qg'g <pmoX|H5
= x 0 [
E =
L 1965 - 445
B331 -1-1-0,6 2 415 1140 2640
3 1985 415 440
2 1970 - 505 2690
B331 -1-1-1,0 3 920 420 19 1145 | 1200 1990 525 550 2740
4 415 1140 440 465 2650
2 2260 - 625 2810
B331 -1-1-1,6 3 425 1145 1950 585 610 2800
4 580 605 2790
2 2370 - 630 2000
B331 -1-2-0,6 2 2390 580 625 4730
> 515 1335 | 1385 2375 : 780 1850
B331 -1-2-1,0 3 735 780
’ 11 24 2
4 00 395 655 700 4800
1
B331 -1-2-1,6 2 540 1350 1390 ere _ 1020 i
’ 3 2405 945 990 5090
4 535 1385 | 2400 810 850 4950
2 2870 - 890 7480
B331 -1-3,2-0,6 j 560 2885 835 880 7470 1910
1520 | 1570
2 565 2875 - 1100 7490 1850
B251-1-3,2-1,0 3 1260 24 2895 1050
4 560 975 1020 7480 1870
2 1530 3165 - 1330 7490 1780
B331 -1-3,2-1,6 3 570 1535 | 1575 2855 1370 1420 7480 1750
4 1530 1250 1300 7490 1790
1
3445 - 1380
1930
B331 -1-5-0,6 2 660 1760
3 3155 1280 1360
4 1755 1130 1210 1960
2 3445 - 1660
B331 -1-5-1.0 3 1410 665 35 1765 s 1560 | 1640 11950 1870
4 660 1760 1320 | 1400 1920
2 - 2060 1790
-1-5- 675 1765 3450
B331-1-5-1.6 3 1765 1950 | 2030 1800
4 670 1760 3480 1685 | 1770 1850

€MKOCTHO€E 1 KOJTOHHOEe OﬁOpyﬂ,OBaHVIe FR U N Z E



BepTMKaﬂbele HeJibHOCBApPHbIe annapaTtbl

Cc annmnTtun4eCKMMN gHULWLaMU

MpogomkeHne Tabnuubl 1.12

g c Pasmepbl, MM . Macca, kr S B %
I T [x] m s -~ s - o
o6osHaueHne |35 5 E D2 h2 d2 L B H (& 5% E El %é 88 |2E5¢¢E
2o £E2EC O |ES8e |6E8
g qg < ol A s
; 4260 1670
B331-1-6,3- 74 17 14
33 6,3-0,6 3 0 60 2065 1535 1650 600
4 1755 1525 1640
2 4160 - 2010
BS31-1-6,3-1,0 3 1410 745 35 1765 1190 1875 | 2000 14950 2000
4 740 1760 1575 1700 14650
2 4265 - 2470
B331 -1-6,3-1,6 3 755 1765 1765 4295 2315 | 2440 15400
4 750 1760 2105 | 2130 15150
2 4455 -
B331 -1-10-0,6 3 4160 2195 2430 23600
4 915 2130 | 2125 2175 | 2410 23550
2 4455 - 2890 24050
B331 -1-10-1,0 3 1810 42 4485 2620 2000
4 2450 | 2720 23900
2 4515 - 3790
955 24950
B331 -1-10-1,6 3 2135 | 2130 | 4545 3535 3780
4 945 4535 3125 3370 24550
1
6655 - 4090
2 38150
B331 -1-16- 111
99 6-0.6 3 5 6365 3570 | 4080
4 2130 | 2125 3100 3600 37700
2 6660 -
181 42 2
B331 -1-16-1,0 3 810 1120 6090 3770 4280 38350 000
4 1115 6385 3610 | 4120 38200
2 1150 2140 6720 - 5620 39700
B3321 -1-16-1,6 3 1155 2130 | 6765 5280 5790 39900
4 1145 2135 6755 | 4480 | 4980 39100
2 6755 - 5090
B331 -1-25-0,6 3 1135 6460 4575 5080 47850 1700
g 2210 42 | 2540 | 2520 6780 4555 5060
B331 -1-25-1,0 3 1165 6810 5665 6180 48000 1660
4 1160 6805 | 4855 5370 47900 1690
2 6800 - 8060 484 00
B331 -1-25-1,6 3 2210 1180 42 2555 | 2585 6830 7525 8040 48350 1600
4 1170 2550 | 2520 | 6820 | 6495 6990 47850 1620

@FRUNZE
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BepTMKaﬂbele HeJibHOCBApPHbIe annapaTtbl

Cc annmnTtun4eCKMMN gHULWLaMU

Jonyckaemoe paboyee gaBneHne BHYTPU annapaTa u gonyckaemoe HapyXHoe aaBrneHue,
BO3HMKalOLee B pe3ynbTaTe o6pasoBaHUA B annapaTe Bakyyma

Tabnuua 1.13

Honyckaemoe naeneHue, MMa (krc/cm?)

E % PaGouee BHYTpM annapaTta nNpu Temrnepatype CTeHKu, °C
YcnoBHoe 229 : CHapyxu Ha
o6o3HaYeHue E ] annapar npu
53¢ TemnepaType
E S 100 150 200 250 300 CreHKM 300°C
1
B331 -1-1-0,6 2 0,6(6) 0,58(5,8) | 0,56(5,6) 0,54(5,4) 0.5(5) 0.077(0,77)
3 0,52(5,2) | 0,085(0,85)
2 0,75(7,5) | 0,077(0,77)
B331 -1-1-1,0 3 1(10) 0,96(9.6) 0.93(9.3) 0.9(9) 0,86(8,6) 0,099(0,99)
4 | 0949.4) | 091(91) | 0.87(8.7) 0,78(7.8) | 0,76(7.6) | 0,085(0,85)
2 |[157(15,7) | 1,51(151) | 1.46(14.6) 1,4(14) 1.2(12)
B331 -1-1-1,6 3 | 1,49(14,9) | 1,43(14,3) | 1.37(13,7) | 1.33(13.3) | 1.27(12.7) | 0,099(0,99)
4 0,6(16) 1,54(15,4) 1,49(14,9) 1,44(14,4) 1,38(13,8)
2 0,6(6) 0,58(5,8) | 0,56(5,6) 0,54(5,4) 0,5(5) 0,043(0,43)
B391-1-2-0,6 3 | 05805.8) | 055055) | 0,53(5,3) 051(5,1) | 0.49(4.9) | 148048
4 0,6(6) 0,58(5,8) | 0,54(5.4) 0,54(54) | 0,52(5,2) ’ ’
2 | 0,99(9,9) | 0,959,5) | 0,92(9,2) 0,9(9) 0.75(7.5) | 4 166(0.08)
B331 -1-2-1,0 3 | 0,94(9,4) 0,9(9) 0,87(8,7) 0,84(8,4) | 0,81(8,1) ’ ’
4 1(10) 0,96(9,6) | 0,93(9,3) 0,9(9) 0,86(8,6) | 0,048(0,48)
2 1,55(15,5) 1,5(15) 1,2(12)
B391-1-2-1,6 3 1,6(16) 1,44(14,4) | 1,38(13,8) | 0,099(0,99)
2 1,54(15,4) 1,49(14,9) 1.32(13.2)
2 0,5(5) 0,027(2,7)
B331 -1-3,2-0,6 2 0,6(6) 0,58(5,8) | 0,56(5,6) 054(54) | o cos2 0.03(0.3)
2 0.9(0) 0,75(7,5) | 0,078(0,78)
B331 -1-3,2-1,0 3 1(10) 0,96(9,6) 0,93(9,3) ’ 0,86(8,6) 0,087(0,87)
4 0,88(8,8) | 0,85(8.5) ’ ’
2 | 1,54(15,4) | 1,48(14.8) | 1.43(14.3) 1,4(14) 1.2(12)
B391-1-3,2-1,6 | 3 | 1,51(15,1) | 1,45(14,5) | 1,39(13,9) | 1,35(13,5) | 1,29(12,9) | 0,099(0,99)
4 1,6(16) | 1,54(15,4) | 1,49(14,9) | 1,44(14,4) | 1,38(13,8)
; 0.53(5.3) 0,5(5) 0,052(0,52)
B331 -1-5-0,6 3 0,6(6) 0,58(5,8) 0,56(5,6) 0,54(5,4) 0.52(6.2) 0.058(0.58)
4 e, 0,02(0,2)
2 0,93(9,3) 0,9(9) 0,75(7,5)
B331 -1-5-1,0 3 1(10) 0.96(96) ™5 92(0.2) 0.898.9) | 0.85085) | 099099
4 | 09292) | 089809 | 0,86(8,6) 0,77(7.7) | 0,74(7,4) | 0,058(0,58)
2 1,55(15,5) 1,5(15) 1,4(14) 1,2(12)
B331 -1-5-1,6 3 1,6(16) 1.44(14,4) | 1,38(13,8) | 0,099(0,99)
2 1,54(15,4) 1,49(14,9) 1.4(14) 1.35(13.5)
; 0,59(5,9) 0,55(5,5) 0,53(5,3) 0375((45)7) 0,043(0,43)
B331 -1-6,3-0,6 0,58(5,8) ’
2 0,6(6) 0,56(5,6) 05454) | o a2y | 0.048(048)
2 1(10) 0,96(9,6) 0,93(9,3) 0,9(9) 0,75(7,5) 0,097(0,97)
B331-1-6,3-1,0 | 3 | 0,99(9,9) | 0,9509,5) | 0,91(9,1) 0,88(8,8) | 0,84(8,4) | 0,099(0,99)
4 | 0,91(9,1) | 0,88(8,8) | 0,85(8,5) 0,76(7,6) | 0,73(7,3) | 0,04 8(0,48)
2 1,55(15,5) 1,5(15) 1.2(12)
B931-1-6,3-1,6 | 3 1,6(16) 1,48(14.8) | 1,44(14,4) 0,099(0,99)
. 1,54154) [—%c7's) 1,38(13,8)

€MKOCTHO€E 1 KOJTOHHOEe O60pyﬂ,OBaHVIe
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BepTMKaﬂbele HeJibHOCBApPHbIe annapaTtbl

Cc annmnTtun4eCKMMN gHULWLaMU

MpopomkeHue Tabnuubl 1.13

g m Honyckaemoe naeneHue, MMa (krc/cm?2)
YenoBHoe gé % Pabouee BHyTpu annaparta npu Temneparype CTeHku, °C CHapym Ha
o6o03HayeHue 5 §_§ ::hl:sg:;rl;%vel
§ 5 100 150 200 250 300 o o0ee
1 0,58(5,8) 0,56(5,6) 0,54(5,4) 0,46(4,6) 0,03(0,3)
B331-1-10-0,6 2 0,6(6) 0,56(5,6) 0,51(5,1) 0,48(4,8) 043(4.3) | 033 (0.33)
3 0,58(5,8) 0,56(5,6) 0,54(5,4) 0,52(5,2) ’ ’
2 1(10) 0,96(9,6) 0,93(9,3) 0,9(9) 0,75(7,5) 0,068(0,68)
B331-1-10-1,0 3 0,99(9,9) | 0,95(9,5) 0,91(9,1) 0,89(8,9) 0,85(8,5) 0,075(0.75)
4 1(10) 0,96(9,6) 0,93(9,3) 0,9(9) 0,86(8,6) ’ ’
2 1,6(16) 1,55(15,5) 1,5 (15) 1,4(14) 1,2(12)
B331-1-10-1,6 3 |1,52(15,2) | 1,46(14,6) 1,4(14) 1,36(13,6) 1,3(13) 0,099(0,99)
4 1,6(16) 1,54(15,4) | 1,49(14,9) 1,44(14,4) 1,36(13,6)
; 0,5 (5) 0,04 (0,4)
B331-1-16-0,6 3 0,6(6) 0,58 (5,8) 0,56 (5,6) 0,54(5,4) 052 62 0.045(0.45)
4 ’ ’ 0,02(0,2)
2 1(10) 0,96(9,6) 0,93(9,3) 0,9(9) 0,75(7,5) 0,04(0,4)
B331-1-16-1,0 3 0,96(9,6) | 0,93(9,3) 0,89(8,9) 0,86(8,6) 0,82(8,2) 0,045(0.45)
4 1(10) 0,96(9,6) 0,93(9,3) 0,84(8,4) 0,81(8,1) ’ ’
2 1,57(15,7) | 1,52(15,2) | 1,46(14,6) 1,4(14) 1,2(12)
0,099(0,99)
B331-1-16-1,6 3 1,55(15,5) | 1,48(14,8) | 1,42(14,2) 1,38(13,8) 1,32(13,2)
4 1,6(16) 1,54(15,4) | 1,49(14,9) 1,44(14,4) 1,35(13,5) | 0,082(0,82)
2 0,5(5) 0,03(0,3)
B331-1-25-0,6 2 0,6(6) 0,58(5,8) 0,56(5,6) 0,54(5,4) 0.52(5.2) 0.033(0,33)
2 0,75(7,5) 0,055(0,55)
B331-1-25-1,0 3 1(10) 0,96(9,6) | 0,93(9,3) 0,9(9) 0,86(8.6) 0,061(0,61)
4 ’ ’ 0,033(0,33)
2 1,54(15,4) | 1,48(14,8) 1,4(14) 1,2(12)
B331-1-25-1,6 3 1,6(16) 1,45(14,5) | 1,39(13,9) 1,35(13,5) 1,3(13) 0,099(0,99)
4 1,54(15,4) | 1,49(14,9) 1,44(14,4) 1,38(13,8)
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BepTMKaﬂbele HeJibHOCBApPHbIe annapaTtbl

480 C INNUNTUYECKMMU OHULLAMMU, C pybalukon
T <
L
/E_
n nomnoc 0715 npusapKu rniouwadok
lMnamuk \
3aszemMmrieHus
P
Pf 7 Cxema PacriorioXKeHus ornop-cmoek
300 1-2|
b I 1l
& F
1 EI 6,1 - IH]
o o o q ‘
30 e 5 \30 30 - _ 30°
A / 12 A\ K] B _ _
la >
\ o | @
45° %\ /30° 30 ~ ~_/
| K ‘
309 '56) M2 H,
' '@ S\ 30° 100
R1 o
E:Ii] 30 12
L L —
Puc. 1.4
OcHoOBHbIe pa3Mepbl annapaToB, Nsowanb NOBEPXHOCTU TeNJsIooOMeHa
Tabnuua 1.14
O6bem, m3 | X
D O~
ge=
YcnosHoe z S |Eeg
o603HaYeHune s z |a s ‘z’ D D Sz | Sa h hs R R I h n
o S gl" g9
= o g 2 (<]
=
B331-3-1-1,0 1 0,93 3,6 1000 | 1100 | 6 6 900 - 360 | 180 160 - -
B351-3-2-1,0 2 1,8 4,7 1200 | 1300 6 8 1250 40 450 | 260 185 700 4
B331-3-3,2-1,0 | 3,2 3 7,2 1400 | 1500 | 6 8 1600 | 200 520 | 340 | 200 700 4
B3351-3-5-1,0 5 4.4 10,1 1600 | 1700 8 10 1800 400 580 | 360 250 700 4
B331-3-6,3-1,0 | 6,3 5,8 13,2 | 1600 | 1700 | 8 10 | 2500 | 800 580 | 360 | 250 700 4
B331-3-10-1,0 10 9,3 17,3 | 2000 | 2200 | 10 12 2500 750 740 | 520 320 1000 8

Pa3paboTka KOHCTPYKTOPCKOM [OOKyMeHTauuu
1,6 MlMa n BbllWe NpoM3BOAUTCHA WHAMBUAOYAIbLHO,

€MKOCTHO€E 1 KOJTOHHOEe oGopynoaaHme

N WN3roToerieHne annapartos,

paboTtatowmx npu pgaeneHun 0,6MlMa,

COornacHoO HanpasneHHOro B Hawl agpec 3akasunkom ONpPOCHOro nucra.
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BepTukanbHble UeribHOCBapHble annaparbl
C ANNIUNTUYECKUMU OHULLAMMU, C pyOaLLKOn

OcCHOBHbIe pa3Mepbl annapaTos

Tabnuya 1.15
YcrnoBHoe Wndpp mate- Pasmepbl, MM
puansHoro
oBosHaveHue UCNOSTHEHUSA S S1 S2 Ks Ke K7
1
2 8
B331 -3-1-1.0 3 12 12 1335 330 1355
4 6
; 10 14
B331 -3-2-1,0 3 12 8 1735 585 1770
12
4
1
2 10
B331 -3-3,2-1,0 3 14 14 2195 625 2165
4 8
2 10
B331 -3-5-1,0 3 16 16 2415 515 2410
4 8
2 18 10
B331 -3-6,3-1,0 3 16 3115 610 3110
16
4 8
2 20 12 20
B331 -3-10-1,0 3 18 18 3295 665 3220
4 10

OcCHOBHbIe pa3mMepbl U MacChbl annapaTtoB Ha onopax-nanax

Tabnuua 1.16

) Pasmepbl, MM Macca, kr Oonyckae-
o &R
a i3 Detanen Annapatbl Mas
YcnoeHoe g5 2 U3 koppo-| % |B paGouem| MIIOTHOCTH
oGosHaueHne | 535S | D, | hy | ok L B H |auonHo- | I | cocros- | paBoueit

E S CTOMNKOM o HUM (He cpeabl,

= cTanu Gonee) kr/m3

3

1925 -

2

B331 -3-1-1,0 3 1315 | 550 | 24 | 1355 | 1355 650 910 3280 2000
194

4 945 640 900 3270

1 2370 ] 1320| 5680
B331-3-2-1,0 2 1545 | 850 | 24 | 1640 | 1640 | 2395 1290 | 5650 2000

7 2375 930 1280| 5640

1 1805 35 | 1900 | 1900 1960| 8060 1630

2 2860 ) 1930| 9250
B331 -3-3,2-1,0 3 1745 | 1900 | 54 | 1840 | 1840 2880 1460 |1940| 9260 2000

4 1420 [1910| 9230

2 3440 - 2980 | 14650
B331 -3-5-1,0 3 2000 | 900 | 35 | 2090|2090 | ., | 2140 |2990| 14700 2000

4 2100 |2950| 14650

2 4145 - 3860 | 16000 1730
B331 -3-6,3-1,0 3 2000 | 1000 | 35 | 2090 | 2090 | , .| 2600 |3660 | 15950 1760

4 2560 |3620| 15900

2 4385 - 5900 1670
B331-3-10-1,0 3 2570 | 1150 | 35 | 2690 | 2690 | ,, .. | 3855 |5570| 25150 1700

4 3785 | 5500 1710

KaTanor npoayKumm
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BepTukanbHble UeribHOCBapHble annaparbl
C ANNIUNTUYECKUMU OHULLAMMU, C pyOaLLKOn

OCHOBHbIe pa3mMmepbl U MacCbl annapaToB Ha onopax-nanax

Tabnuua 1.17

A s Pa3mepbl, MM Macca, Kr
oS I = Honyckaemasn
vonosnos | £ ¢ 3 Reraneiss] |ammapere] "anorvocr.
: - ~
o6o3Ha4yeHue Jeo*T S D; hz D2 L B H HOCTOIKOM O6wasn COCTOSHNM pabouen s
S o cpeabl, Kr/im
s = cTanm (He Gonee
: 1925 ; 910 | 3280
B331 -3-1-1,0 3 1000 [ 1365| 19 | 1330|1255 1048 650 920 3290 2000
4 640 900 3270
1 2390 ) 1350 5710
BO31-3-2-1,0 g 1200 | 1800 | 24 | 1505 | 1445 | 2375 1320 | 5680 2000
2 2395 930 1300 5660
; 2880 - 1990 9310
B3391-3-3,2-1,0 3 1360 | 2260 | 35 | 1680|1630 2900 1460 2000 9320 2000
4 1420 1960 9280
2 3545 - 3060 14750
B331 -3-5-1,0 3 1510 | 2565| 35 | 1850|1800 3575 2140 3070 2000
4 2100 3030 14700
2 4225 - 3940 17750
B331 -3-6,3-1,0 3 1510 | 3265| 35 | 1850|1800 4275 2600 3740 17550 2000
4 2560 3700 17500
2 4495 - 6090 28700
B331 -3-10-1,0 3 2010 | 3455 | 42 |2280/|2270 4525 3855 5760 28400 2000
4 3785 5690 28300

ﬂonycxaemoe pabouee paBneHune BHYTPU annapaTta n gonyckaemoe Hapy>XxHoe aaBrieHue,
BO3HUKawLlee B pe3ynbraTe o6pasoBaHm| B annapaTte Bakyyma

Tabnuuya 1.18

Donyckaemoe naenexue, MMa (krc/cm?2) CHapyxu Ha annapat
S npu Temneparype
YenoBHoe Ma:—i‘;ﬁ’:nb_ PaGouee BHyTpM annapara npu TemnepaType CTeHku, °C ETeHK" 30%°Cy3
o6o3HaueHne HOFO AaBneHun B py6alike
nenonHenus | 100 150 200 250 300 0,6 MMa
(6 krc/cm?)

; 0o | 7575)
B331 -3-1-1,0 3 1(10) 0,96(9,6) 0,93(9,3) ’ 0,86(8.6) 0,099(0,99)

2 0,83(8.3) | 0.8(8)

! 0,96(9,6) 0,93(9,3) 0,9(9) 0,75(7,5) 0,003(0,03)
B331-3-2-1,0 2 1(10) 0.021(0.21)

’ 3 094(94) | 09(9 |087(87) | 083(8.3) ;

4 0,96(9,6) | 0,93(9.3) | 0,9(9) | 0.86(8.6) 0,005(0,05)

; e
B931-3-3,2-1,0 1(10) | 0,96(9,6) | 0,93(9.3) | 0,99) : :

3 0.36(5.6) 0,079(0,79)

2 0018, 0,099(0,99)

2 00 |075(.5)
B331 -3-5-1,0 3 1(10) | 0,96(9,6) | 0,93(9.3) ’ 0,86(8.6) 0,099(0,99)

4 083(8,3) | 0.8(8)

2 00 | 075(7.5) 0,099(0,99)
B331-3-6,3-1,0 3 1(10) 0,96(9,6) 0,93(9,3) ’ 0,86(8,6) 0,007(0,07)

4 0,83(8,3) | 0,8(8) 0,017(0,17)

2 0,75(7,5) 0,099(0,99)
B331 -3-10-1,0 3 1(10) | 0,96(9,6) | 0,93(9.3) | 0,99) -

4 0.86(8.6) 0,011(0,11)

€MKOCTHO€E 1 KOJTOHHOEe O60pyﬂ,OBaHVIe
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BepTMKaHbele HeJibHOCBApPHbIe annapaTtbl
C annMnTun4eCKMMN gHULWLEM U Kpbll.lJKOﬁ
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OcHOBHbIe pa3Mepbl annapaToB
Ta6bnuua 1.19

06LemM,M3| yenop- g = Pa3mepbl, MM
s | Hoe |, %%
YcnoBHoe - s Aaene- | 8T (3
o0003HayeHune § ° Hye 5 5_5 D R S Sy S, h ks ks |
2 : Mra ol B S (He
o | (krc/cm?) g=s Gonee)
1
B332-1-1-0,6 0,6(6) g 6 6 10 1305
10| 0,9 4 1000 | 360 650 645 | 175
2 6
B3321-1-1,0 1,0(10) [ 3 51 8 | 12 1315
4 6 6

Pa3paboTka KOHCTPYKTOPCKOW OOKYMEHTaUUW U WU3TOTOBIIEHWE annapaTtoB, paboTarolmx nNpuv OABAEHUWN CBbile
1,0MlMNa, npou3BogMTCS MHAMBMAYANbHO, COIMMACHO HaMpPaBNEeHHOro B Hall agpec 3aka3yuMkom OMpPOCHOro nucTa.

KaTanor npoayKumm
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BepTMKaHbele HeJibHOCBApPHbIe annapaTtbl
C annMnTun4eCKMMN gHULWLEM U Kpbll.lJKOﬁ

MpoaomkeHne Tabnuubl 1.19

O6bem,m3 | Ycnos- =] & Pasmepbl, MM
Hoe a2z
. s ]
YcnoBHoOe T s pasne- |8 £z
o6o3Ha4eHune 3 o Hue, 5 Ss| b R S1 | S2 h ks ks I
o | g MMa &5
I s £ Q (He
(krcicm?) < Gonee)
2
B332 -1-2-0,6 0,6(6) 3 1200 450 6 10 1100 1810 745 180
4
2,0 1,8 5
B332 -1-2-1,0 1,0(10) 3 1200 450 8 12 1100 1765 745 180
4
2
B332 -1-3,2-0,6 0,6(6) 3 1400 520 8 10 1400 2120 845 180
32 | 3,0 ‘21
B332 -1-3,2-1,0 1,0(10) 3 1400 520 10 14 1400 2130 845 180
4 8
OcHOBHbIe pa3Mmepbl U Macchbl annapaTtoB Ha onopax-nanax
P P P P Tabnuua 1.20
g 5 Pa3smepbl, MM Macca, kr Honyckae-
I T ~ Masa
3} DeTtanen
YcnosHoe &5 g 13 KOppo- AnngpaTa MNOTHOCTL
o603HauYeHne 5 53 D, hy L B H 3MOHHO- | OBuwas | B P30OYUEM | o 6oueit
oc one COCTOSIHUM
= g CTOWKOM (He 6onee) cpe.q|;|,
s cTanm Kr/m
1
2
B332 -1-1-0,6 3 1210 1250 1315 540 2600
525
4 435 1805 2000
2 1210 1250 1315 - 650 2760
B332 -1-1-1,0 3 1220 1260 1320 665 680 2790
4 1210 1250 1315 615 630 2740
2 -
B332 -1-2-0,6 3 1442 1535 1540 2305 265 795 5000
4
5 2000
1450 - 1025 5290
B332 -1-2-1,0 3 1535 1540 2305 995
4 1442 | 520 920 960 5210
2 - 7120 1750
B332 -1-3,2-0,6 3 1640 1735 1040 1080 6630 1600
4 1740 | 2705 7950
2 i 1410 2000
B332 -1-3,2-1,0 3 1650 1740 1370 8360
4 1330 1370

€MKOCTHO€E 1 KOJTOHHOEe O60pyﬂ,OBaHVIe
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BepTMKaHbele HeJibHOCBApPHbIe annapaTtbl
C annMnTun4eCKMMN gHULWLEM U Kpbll.lJKOﬁ

OCHOBHbIe pa3mMmepbl U MaccChbl annapaTtoB Ha OnOan-CTOﬁKaX

Tabnuua 1.21

g : Pa3amepbl, MM Macca, kr fonyckae-
a3 I Detaneii masi
YcnosHoe -g- 5 z 13 Koppo- Annapara | NIOTHOCTb
obosHayewme | 3 3 S | D, | h, | d | L B H | 3voHHO- | OGwas | B paGouem | Paboueit
E e CTOMKOM COCTOSIHUMN cpenbl,
s cranu kr/m3
1 -
B332 -1-1-0,6 g 415 1205 | 1230 545 2460
4 920 19 1805 525 2000
2 420 - 660 2580
B332-1-1-1,0 3 1210 [ 1240 665 685 2600
4 415 615 635 2550
2 -
B332 -1-2-0,6 3 1100 | 510 | 24 |1390 | 1410 | 2305 765 810 4600 2000
4
2 - 1040 4830
B332 -1-2-1,0 3 1100 | 510 | 24 |1400 | 1420 | 2305 995 2000
4 920 965 4550
2 -
B332-1-3,2-0,6 3 1260 | 560 | 24 |1575 |1590 | 2705 1040 1100 7370 2000
4
2 565 . 1425
B332-1-3,2-1,0 3 1260 24 |1585 | 1600 | 2705 1370 7500 1950
4 560 1330 1385
2 -
B332-1-3,2-1,0 3 1260 | 2% | 24 |1585 |1600 | 2705 1370 1425 7500 1950
4 560 1330 1385

D,onycxaemoe paﬁoqee AaBlrieHe BHYTpPU annapata n gonycKkaemMoe HapyXHoe AaBrieHue,

BO3HMKalollee B pe3ynbraTte o6pa3oBaHusi B annapaTe Bakyyma

Tabnuua 1.22

o = Donyckaemoe gaBneHue, MMa (krc/cm?)
a % 3 PaGoyee BHyTpu annapaTta npv Temnepartype CTeHku,°C
YcnosHoe 852 CHapyxm Ha
o603HavyeHue 356 annapar npu
@5 100 150 200 250 300 TemnepaType
g = cTeHku 300 °C
B532-1-1-0,6 1.2 0,6(6) 0,58(5,8) 0,56(5,6) 0,54(5,4) 0.5(5) 0,099(0,99)
, 3.4 , , , ) , , , 0.52(5.2) , )
4 2 0,75(7,5) 0,091(0,91)
B332 -1-1-1,0 34 1,0(10) 0,96(9,6) 0,93(9,3) 0,9(9) 0.86(8.6) 0.099(0.99)
4o 2 0,5(5) 0,057(0,57)
B332 -1-2-0,6 34 0,6(6) 0,58(5,8) 0,56(5,6) 0,54(5,4) 0.52(5.2) 0.064(0.64)
2 0,75(7,5)
B332-1-2-1,0 3 1,0(10) 0,96(9,6) 0,93(9,3) 0,9(9) 0.86(8.6) 0,099(0,99)
4 ’ ’ 0,064(0,64)
2 0,56(5,6) 0,54(5,4) 0,49(4,9) 0,032(0,32)
B332-1-3,2-06 | 3 0.6(6) | 0.58(58) | 0.54(54) | 0.51(5.1) | 047(4.7) | 536036
4 0,56(5,6) 0,54(5,4) 0,52(5,2)
2 0,75(7,5)
B532-1-3,2-1,0 34 1,0(10) 0,96(9,6) 0,93(9,3) 0,9(9) 0.86(8.6) 0,099(0,99)

@FRUNZE
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BepTukanbHble UeribHOCBapHble annaparbl
C ANIUNTUYECKUMU OHULLEM U KPBLILLKOWU, C pybaLluKkon
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Pa3paboTka KOHCTPYKTOPCKOW LOKYMEHTALUW M WU3rOTOBMEHWE annapartoB, paboTalowmx Mnpu AaBfleHWMU CBbILLe
1,6Mla, npon3BogMTCS MHOMBMAYANbHO, COIMACHO HaMpaBfiEHHOro B Hall agpec 3akas3vyMKoM OMPOCHOro JiMcTa.
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BepTukanbHble UeribHOCBapHble annaparbl
C ANIUNTUYECKUMU OHULLEM U KPBLILLKOWU, C pybaLluKkon

OcHoOBHble pa3mepbl annapaToB, Nnowanb NOBepPXHOCTU TennoobmeHa
Tabnuua 1.23

0613‘*""' Pasmepbl, MM
M Mnowaab
noBsepx-
YcnoBHoe z S HOCTH L
obosHauehue | = & | Tennoo6-| D (D | S1 | Sz | Ss| h | h ks R (He
o s meHa, M2 6onee)
B332-3-1-1,0 1 10,91 3,4 1000 | 1100 12 6 6 835 - 645 | 360 155
B332-3-2-1,0 2 119 4,7 1200 |1300 | 12 8 8 | 1245 | 40 745 | 450 150
B5302-3-3,2-1,0 | 3 | 29 7,3 1400(1500| 14 8 8 | 1445 | 200 | 845 | 520 | 215
OcHoOBHbIe pa3Mepbl 1 Maccbl annapaToB Ha onopax-nanax
Tabnuuya 1.24
Macca, kr ,
3 oc S8%
osnZ 2Ig s 2528
YcnoBHoe S5 2 S00 =3 |B 338e=
obos3HauyeHue 5 E_g S| S ks ke D i o L B H 235 82 233 Eg a
oE © O g g O WO k| E'0 o
58S 585 85 |ESSSES
= =98 <77
© ]
1
> - 990 | 3300
B332-3-1-1,0 3 12| 12 | 270 |1290 |1315 | 450 | 24 |1355 [1355 (1805 2000
2 770 | 1000 | 3310
1
> 14 - 1550 | 6090
B332-3-2-1,0 3 12 630 |1815 |1545 | 860 | 24 |1640 [1640 (2305 2000
7 12 1185 | 1540 | 6080
1 1805 35 [1900 {1900 2170 | 8080 | 1690
2 2140 | 9030
B352-3-3,2-1,0 14| 14 | 460 [2010 695 2510
3 1745 24 1840 |1840 2000
7 1600 | 2155 | 9040
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BepTukanbHble UeribHOCBapHble annaparbl
C ANIUNTUYECKUMU OHULLEM U KPBLILLKOWU, C pybaLluKkon

OCHOBHbIe pa3Mepbl U Macchbl annapaToB Ha ONopax-CToMKax

Tabnuuya 1.25

Macca, kr
'S
) z
of . R O™
aii 25, 5 |2.5(558
s
Ycnosoe |8EE Sil ks | k| Dol M| o | L B| H |[536 =2 [E8%( S0z
obo3HaueHue ag_g g5 S3(335 sHEa
FHEHE
s = °|g205 qg
x 0 =
1
> - 990 | 2990
B332-3-1-1,0 3 12 12 | 270 |1290 | 1000 (1300 | 19 | 1330 | 1255|1805 1690
2 770 | 1000 | 3000
1
> 14 - | 1570|6110
B3352-3-2-1,0 B 12 630 [1815 [1200 | 1845 | 24 | 1505 | 1445|2325 2000
7 12 1185 | 156 0| 6100
1
5 - | 2195|9080
B532-3-3,2-1,0 3 14 14 | 460 |2010 [1360 |2105| 35 | 1680 | 1630 | 2590 2000
2 1660 | 2110 | 9090

OonyckaeMoe paboyee AaBneHne BHYTpM annaparta U gonyckaemoe HapyXHoe aaBsrieHue,
BO3HMKalolee B pe3ynbraTte 06pa3oBaHus B annapaTe Bakyyma

Tabnuuya 1.26

Donyckaemoe gaenenune, MMa(krc/cm?)

[
®
2=
VCnoBHOE g = @| Pa6ouee BHyTPM annapata Npu TemnepaType cTeHku, °C CHapyxu Ha
o603HaueHUne 5 g 8 annapat npwu
e G Temnepartype
5| 100 150 200 250 300 cTeHkn 300°C
.
. 0,75(7,5)
B332-3-1-1,0 1,0(10) | 0,96(9,6) | 0,93(9,3) | 0,9(9,0) 0,099(0,99)
3
> 0,86(8,6)
y 0,007(0,07)
5 0.75(7.5) 0,026(0,26)
B332-3-2-1,0 3 1(10) | 0,96(9,6) | 0,93(9,3) | 0,9(9,0) 0,004(0,04)
4 0,86(8,6) 0,005(0,05)
1 0,012(0,12)
> 0.75(7.5) 0,024(0,24)
B332-3-3,2-1,0 1,0(10) | 0,96(9,6) | 0,93(9,3) | 0,9(9,0)
3 0.86(6.6) 0,086(0,86)
4 O 0,099(0,99)
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@FRUNZE



BepTukanbHble LeribHOCBapHbIe annapaTbl C HWKHUM KOHUYe-
ckum (90°) oT6opTOBaAHHbLIM U BEPXHUM 3IISTUNTUYECKUM OHULLLAMM
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BepTMKa.ﬂbele uesibHOCBapHbie annapartbl C HWXKHUM KOHUN4Ye-

Y8 ckum (90°) oTOOPTOBAHHLIM U BEPXHUM 3NNUNTUYECKUM AHULLAMMU
YcnoBHoe 0603HavYeHMe annapaTtoB U OCHOBHbIE pa3Mepbl
Tabnuua 1.27
O6tbLem, p
M3 a3Mmepbl, MM
YcnoBHoe . =
o06o3HaueHne I S I
3 ttgu D h ks ks R Rz I (ne Gonee)| " n
T o
BK31-1-1-0,6
1 0,88 | 1000 800 645 360 180 430 - -
BK31-1-1-1,0
BK31-1-2-0,6
2 1,8 | 1200 1250 745 150 450 260 535
BK31-1-2-1,0
BK31-1-3,2-0,6
3,2 | 2,8 | 1400 1400 845 520 340 625
BK31-1-3,2-1,0
700 4
BK31-1-5-0,6
5 4,5 1800 580 360 730
BK31-1-5-1,0
BK31-1-6,3-0,6 1600 975
— 63 | 57 2400 200 580 360 730
BK31-1-6,3-1,0
BK31-1-10-0,6
10 | 8,6 | 2000 | 2200 1175 740 520 910 1000 8
BK31-1-10-1,0

Pa3paboTka KOHCTPYKTOPCKOM JOKYMEHTaLMUN 1 U3roTOBMNEHME annaparos, paboTatowmx cebiwe 1,0MIMa nponsso-
OUTCA MHAMBMAYANbLHO, COrMacHO HanpaBfeHHOro B HaLl afpec ONPOCHOro nucTa.

MpopomkeHue Tabnuubl 1.27

o
I,°-: g Pa3mepbl, MM
o 18 T
YcnoBHoe g5 %
o6o3HaueHne =
E g S S1 Sz
b
1
2
BK3®1-1-1-0,6 3 6 6 6
4
2
BK31-1-1-1,0 3 6 8 8
4 6 6
1
2
BK31-1-2-0,6 3 6 6 6
4
2
BK31-1-2-1,0 3 8 8 8
4
2 8
BK31-1-3,2-0,6 3 6 8
4 6
2
BK3®1-1-3,2-1,0 3 8 10 10
4 8 8

€MKOCTHO€E 1 KOJTOHHOEe O60py£l,OBaHVIe

MpopomkeHue Tabnuubl 1.27

o
‘;5: g Pa3mepsbl, MM
o a0 T
YcrnoBHoe 85 2
o6Go3HaueHne =R
g g S S1 Sz
s
1
BK31-1-5-0,6 g 8 8 8
4 6
2 10
BK31-1-5-1,0 3 10 10
4 8
1
2
BK31-1-6,3-0,6 3 8 8 8
4
2 10
BK31-1-6,3-1,0 3 10 10
4 8
2 10
BK31-1-10-0,6 3 8 10
4 8
2
BK31-1-10-1,0 3 10 12 12
4 10 10
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BepTukanbHble LeribHOCBapHbIe annapaTbl C HWKHUM KOHUYe-
ckum (90°) oT6opTOBaAHHbLIM U BEPXHUM 3IISTUNTUYECKUM OHULLLAMM

OcCHOBHbIe pa3mepbl U Macchbl annapaToB
Tabnuuya 1.28

° Macca, kr
S 'S
3 = s % 5 %
E % 2 g E 8 @ _ s % E =
YcnosHoe g 2 D1 h d L B H |=2365 2 E8I|S.<
o6o03HauyeHue £ S 23 s o 833|885 &
=35 88 ¢ o Eg 565|528
o = ® S 3 = E oo ,g[ =)
= % o O E
3 o
1
2150 - 440 2550
BK31-1-1-0,6 2 1210
3 1250 1315 2170 415 435 2540 2000
2 2155 - 505 2610
BK31-1-1-1,0 3 1210 2175 480 500 2650
4 445 460 2570
2 2730 - 625 4840
-1-2- 3 4860
BK3®1-1-2-0,6 . 1442 1540 2750 585 620 Y60
350 24
2 1445 1% 1545 [-214° - 780 5020 | %
BK31-1-2-1,0 3 2765 750 5080
4 1442 1540 670 705 4930
2 3255 - 845 7140 1940
BK3®1-1-3,2-0,6 3 1645 1735 1735 3270 805 840 6390 1700
4 760 795 7290
2 3260 - 1045 7570 2000
BK31-1-3,2-1,0 3 1648 1740 1740 3280 1010 1040 7560
4 3270 920 955 7435
1 1370
3860 -
BK31-1-5-0.6 2 1910 2000 2000 1365 11800
T 3 3550 1300 | 1350
4 1905 1995 1995 1150 1205 9650 2000
2 3850 - 1660
2005 2005 12150
BK31-1-5-1,0 3 1915 3880 1590 1655
4 2000 2000 1440 1500 12000
1 1585 13050 | 1700
BK31-1-6,3-0,6 2 1910 2000 2000 e _ 1580
= - H = y 3
2 500 35 3850 1510 1565 14950
2 1915 2005 2005 4170 . 1925 15350 2000
BK31-1-6,3-1,0 3 4200 1850 1915
4 1910 2000 2000 1650 1715 15150
2 4600 - 2140 23700
BK31-1-10-0,6 3 2370 2490 2490 4305 2055 2145 23750 2000
4 4295 1960 2050 23650
2 4600 - 2570 24350
BK3®1-1-10-1,0 3 2375 2495 2495 4580 2460 2560 20800 1670
4 4630 2305 2405 24100 | 2000

FR U N Z E KaTtanor npoaykunn




BepTukanbHble LeribHOCBapHbIe annapaTbl C HWKHUM KOHUYe-
ckum (90°) oT6opTOBaAHHbLIM U BEPXHUM 3IISTUNTUYECKUM OHULLLAMM

OcHOBHbIe pa3mepbl U Maccbl annapaTtoB
Tabnuuya 1.29

Macca, kr <
e 2
= x . R o™
Q % E 2 g E o s @ s s % EE
YcnoBHoe g2 =35 s E3z (S0
o6o3HaueHne | 5 g 5| D2 hz d2 L B H E % s| 85 | 825|852
o E g o © =l © O 0w
5 2 525 85 | E88 |gE8
g <GP < %o |"e
© c
1
2150 - 445 2570
BK31-1-1-0,6 2 440
3 920 19 1140 1200 2170 415 440 2560 2000
2 445 2155 - 510 2630
BK31-1-1-1,0 3 2175 480 505 2660
4 440 440 465 2590
2 2730 - 650 4870
-1-2- 3
BK31-1-2-0,6 4 525 2750 600 645 4860
> 1100 24 1335 1385 2745 5 500 5020 2000
_1-2- 7
BK31-1-2-1,0 3 535 2765 60 5050
4 680 725 4940
2 3255 - 865 7380
BK31-1-3,2-0,6 3 542 3270 815 860 7370
4 770 815 7340
12 24 152 157 2
> 60 cor 520 570 3260 5 1070 00 000
BK31-1-3,2-1,0 3 3280 1020 1065
4 558 3270 930 975 7490
1 1395
- 11
BK31-1-5-0,6 2 660 1760 0 1390 o
-1-5-0, 3 1310 1380 11850
3550
4 1160 1235 11780 2000
2 3850 - 1685
BK31-1-5-1,0 3 670 1765 3880 1600 1680 11950
4 1450 1530
1410 35 1755
1 4160 ) 1665
BK31-1-6,3-0,6 2 740 1660 15100
i ’ - i 3
1760 3850 1530 1645
4 2000
2 4170 - 2000 15400
BK31-1-6,3-1,0 3 750 1765 4200 1870 1990 15350
4 1760 1670 1795 15200
2 910 4600 - 2320 23950
BK31-1-10-0,6 3 4305 2110 2330 24000
4 1810 900 42 2130 2125 4295 2015 2235 23950 2000
2 915 4600 - 2570 24550
BK31-1-10-1,0 3 4508 2530 2760 24600
4 910 4630 2360 2590 24350
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BepTukanbHble LeribHOCBapHbIe annapaTbl C HWKHUM KOHUYe-
ckum (90°) oT6opTOBaAHHbLIM U BEPXHUM 3IISTUNTUYECKUM OHULLLAMM

HonyckaemMoe paGoyee gaBneHue BHYTpM annapaTta v AONMycKaemMoe Hapy)XHoe AaBrieHue,
BO3HMKalollee B pe3ynbraTe o6pa3oBaHus B annapate Bakyyma

Tabnuya 1.30

° Donyckaemoe naesneHue, MMa (krc/cm?)
Sg
YcrnoBHoOe 3; § PaGouee BHyTpM annaparta npu TemnepaTtype CTeHKn,°C CHapyxm Ha
o6osHauewme (355 annapat npwm
a2 TemnepaType
Eg 100 150 200 250 300 CTEHKH
= 300°C
1
BK31 -1-1-0,6 2 0,6(6) 0,58(5,8) | 0,56(5,6) | 0,54(5,4) 0.5(5) 0,067(0,67)
3 0,52(5,2) | 0,075(0,75)
2 1,0(10) 0,96(9,6) | 0,93(9,3) 099.0) | 0.75(7.5) | § 499(0.09)
BK31 -1-1-1,0 3 | 0,99(9,9) 0,95(9,5) | 0,91(9,1) | 0,88(8,8) | 0,85(8,5) : '
4 1,0(10) 0,96(9,6) | 0,93(9,3) | 0,83(8,3) 0,8(8) 0,075(0,75)
2 0,5(5) 0,036(0,36)
BK31 -1-2-0,6 2 0,6(6) 058(58) | 056(56) | 0.5454) | oo 0.04(0.4)
2 1,0(10) 0,96(9,6) | 0,93(9,3) 099.0) | 0.75(7.5) |  499(0.99)
BK31 -1-2-1,0 3 | 0,98(9,8) 0,93(9,3) 0,9(9) 0,87(8,7) | 0,83(8,3) : ’
4 1,0(10) 0,96(9,6) | 0,93(9,3) 0,9(9) 0,86(8,6) 0,04(0,4)
2 0,5(5) 0,025(0,25)
BKO1-1-3,2-0,6 | 3 0,6(6) 058(5:8) | 0.56(56) | 0.54(54) | {gp5,) 0,08(0,8)
4 e 0,028(0,28)
2 0,75(7,5) | 0,076(0,76)
BK31-1-3,2-1,0 2 1,0(10) 0,96(9,6) | 0,93(9,3) 0,9(9,0) | 0,86(8,6) 0.08(0.8)
1| 0,59(5,9)
BK31 -1-5-0.6 2 0,58(5,8) 0,56(5,6) 0,54(5,4) 0.5(%) 0,048(0,48)
’ 3 0,6(6) 0,52(5,2) 0,053(0,53)
4 0,55(5,5) 0,47(4,7) 0,42(4,2) 0,35(3,5) 0,018(0,18)
2 0,75(7,5)
BK31 -1-5-1,0 3 1,0(10) 0,96(9,6) 0,93(9,3) 0,9(9,0) 0,86(8,6) 0,099(0,99)
4 0,054(0,54)
; 0,59(5.9) 0,5(5) 0,038(0,38)
BK31 -1-6,3-0,6 3 0.6(0,6) 0,58(5,8) 0,56(5,6) 0,54(5,4)
y ik e 0,52(5,2) | 0,042(0,42)
2 0,75(7,5) | 0,085( 0,85)
BK31 -1-6,3-1,0 3 1,0(10) 0,96(9,6) 0,93(9,3) 0,9(9,0) 0,86(8,6) 0,095(0,95)
4 0,042(0,42)
2 0,5(5) 0,058(0,58)
BK31 -1-10-0,6 3 0,6(6) 0,58(5,8) 0,56(5,6) 0,54(5,4) 0.52(5.2) 0,064(0,64)
4 ’ ’ 0,028(0,28)
2 1,0(10) 0,96(9,6) | 0,93(9,3) | 0,9(9,0) | 0,75(7,5) | 0,058(0,58)
BK31 -1-10-1,0 3 0,98(9,8) 0,93(9,3) 0,89(8,9) 0,86(8,6) 0,82(8,2) 0,064(0,64)
4 1,0(10) 0,96(9,6) | 0,93(9,3) 0,9(9) 0,86(8,6) : ’
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BepTukanbHble LenbHOCBapHbIe annapaTtbl ¢ KOHU4Yeckum (90°)
OTOOPTOBAHHLIM AHULLEM U ANNUNTUYECKON KPbILLIKON, C pybaLuKkon

Cxema pacrnonoxeHusi nonoc Ons rnpusapku
nnowadok Ha annapamax ¢ oropamu-cmoukamu

O6bem 2 u 3,2 M3 O6wem 5;6,3 u 10 M3

f=
2]

—

11
|
—
150| _I1

50

3azemrieHus

P

Cxema PacriofioXXeHus ornop-cmoek

Puc. 1.8

Pa3paboTka KOHCTPYKTOPCKOM AOKYMEHTauuu M M3roToBNeHue annapatoB, paboTaiowmx npu gasneHun 0,6MMa,
1,6MMMa 1 Bbile Npou3BOANTCS UHAMBUAYANbHO, COIMacHO HamnpaBrieHHOro B Hall agpec 3akas3yuMkoM OMpPOCHOro
nucra.
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BepTukanbHble LenbHOCBapHbIe annapaTtbl ¢ KOHU4Yeckum (90°)
OTOOPTOBAHHLIM AHULLEM U ANNUNTUYECKON KPbILLIKON, C pybaLuKkon

OcHOBHble pa3mepbl annapaToB, NolwaAbL NOBEPXHOCTU Tennoo6MeHa

Tabnuua 1.31

06bem, m3 Lk
35%
YcnoBHoe £ S sz I
o603HauYeHne S z 3 :5,-‘8 D D1 S S: Ss Ri Rz (He h n
° © cmo G6onee)

T [o] oE

o cC 5

=
BK3 1-3-1-1,0 1 1,05 3,1 1000 | 1100 12 6 6 360 180 | 430 - -
BKO 1-3-2-1,0 2 11,95 3,4 1200 | 1300 12 6 6 450 260 | 535 350 8
BK3 1-3-3,2-1,0 3,2 |2,95 53 1400 | 1500 14 6 8 520 340 | 625 350 8
BK3 1-3-5-1,0 5 15,05 8,4 1600 | 1700 16 8 8 580 360 | 730 700 4
BK3 1-3-6,3-1,0 6,3 |6,45 12,6 1600 | 1700 18 8 8 580 360 | 730 700 4
BK3 2-3-10-1,0 10 | 9,5 16,6 2000 | 2200 20 10 10 740 520 | 910 1000 8

OcCHOBHbIe pa3Mmepbl U Macchl annaparoB

Tabnuua 1.32

Macca, kr s
E = ® gm
[e] 1S © s
s o m s Lg =
e a 5 g Ic o s s s ® ot
YcrnoBHoe €5 z| s, D, hy dq L B H 3 36 x = E ] E % 23
o6o3HauyeHune 336 2 5= g. o | 293 8 S6o
o E © O g o o © O CEow
- Q = o 3 b c E g 8 |:°[ T %
g= 2§ e °|<%3| T
=5 =
; 8 2170 - 880 3320
BK31-3-1-1,0 3 1315 450 24 1355 | 1355 2190 660 890 3330 2000
4 6 640 870 3310
2 2700 - 1220 | 5670
BK31-3-2-1,0 3 8 | 1545 | 1160 | 24 |1640 | 1640 2000
4 2720 960 1230 5680
1 1805 35 1900 | 1900 3005 ) 1830 8080
2 8 1800 8600
BK91-3-3,2-1.0 5 1745 | 12% | 24 | 1840 | 1840 3005 | 1400 | 1820 | 8620 2000
4 6 1360 1780 8580
2 |10 3885 - 2870
BK31-3-5-1,0 3 2000 | 1300 | 35 | 2090 | 2090 [ " "I 3190 | 2880 | 13750 | 2000
4 8 2150 2840
2 | .0 4585 - 3825 1710
BK®1-3-6,3-1,0| 3 2000 | 1200 | 35 | 2090 | 2090 | ... | 2860 | 3830 | 15950
4 8 2920 | 3785 1720
2 4565 - 5570
BK31-3-10-1,0 [ 3 121 2570 | 1000 | 35 |2690 | 2690 4505 | 3930 | 5580 | 25200 | 1780
4 10 3860 5510

FR U N Z E KaTtanor npoaykunn



BepTukanbHble LenbHOCBapHbIe annapaTtbl ¢ KOHU4Yeckum (90°)
OTOOPTOBAHHLIM AHULLEM U ANNUNTUYECKON KPbILLIKON, C pybaLuKkon

OcHOBHbIe pa3Mepbl U1 Macchbl annapaToB Ta6nuua 1.33
) Macca, kr = -
Q g o g s 2
o5 ez s sSl oot
YcnoBHoe &5 2 S Ds hy dy L B H : 8= : s E 2 3 €23 i
oGosHaueHne |55 5§ 2353l S2 |28 5| 6%
2g §285| g2 [Esg §E°8
g = o § O6 |48 = )
; 8 1270 2170 - 880 1700
BK31-3-1-1,0 3 1000 1280 19 1355 | 1355 100 655 890 2990 1690
4 6 635 870 1710
2 1810 2700 - 1240 | 5790
BK31-3-2-1,0 i 8 1200 2820 24 1505 | 1445 2720 970 1250 | 5700 2000
; 10 2040 3005 - 1860 | 8660
BK31-3-3,2-1,0 3 1360 2050 35 1680 | 1630 2025 1400 1870 | 8670 2000
4 8 1370 1840 | 8640
2 10 2500 3885 - 2900 1640
BK31-3-5-1,0 3 1510 2505 35 1850 | 1800 3915 2195 2910 |12000
4 8 2145 2860 1650
2 10 3280 4585 - 3915
BK31-3-6,3-1,0 3 1510 3285 35 1850 | 1800 4615 2880 3920 |17000 2000
4 8 2830 3875
2 12 3110 4565 - 5750 27500
BK31-3-10-1,0 3 2010 3120 42 2280 | 2270 4595 3940 5765 2000
4 10 3860 5695 |27400

Honyckaemoe pa6oyee AaBneHue BHYTpU annaparta U gonyckaemoe HapyXHoe AaBrieHue,
BO3HMKalLlee B pe3yribTaTe o0pa3oBaHusA B annapare Bakyyma
t pe3y P P vy Tabnuua 1.34

. = Donyckaemoe nasnenue, MMa(krc/cm?)
YcnoBHoe 3 % e E ° CHapyxu Ha
0603HAYCHME s 3 ‘;’ Z | Pabouyee BHYTpu annapaTa nNpu Temnepatype cTeHku, °C annapart npu
=l g Temnepartype
g g cTeHku 300°C
100 150 200 250 300
1
BK3 1-3-1-1,0 2 1(10) 0,96(9,6) 0,93(9,3) 0.9(9.0) 0.7o79) 0,099(0,99)
’ 3 ’ ’ ’ ’ 0,86(8,6) ’ ’
4 0,83(8,3) 0,8(8,0)
2 0,96(9,6) | 0,93(9,3) 0,9(9,0) 0,75(7,5) 0,0017(0,17)
BK3 1-3-2-1,0 3 1(10) 0,94(9,4) 0,9(9,0) 0,87(8,7) 0,83(8,3) 0,0079(0,79)
4 0,96(9,6) | 0,93(9,3) 0,9(9,0) 0,86(8,6) 0,0098(0,98)
; o757 | 0008055
BK3 1-3-3,2-1,0 1(10) 0,96(9,6) | 0,93(9,3) 0,9(9,0) . -
3 0,86(8,6) 0,079 (0,79)
4 0,096 (0,96)
2 0,75(7,5)
BK3 1-3-5-1,0 3 1(10) 0,96(9,6) | 0,93(9,3) 0.9(9,0) 0,86(8,6) 0,099(0,99)
4 0,83(8,3) 0,8(8,0)
2 0.9(9.0) 0,75(7,5)
BK3 1-3-6,3-1,0 3 1(10) 0,96(9,6) | 0,93(9,3) T 0,86(8,6) 0,099(0,99)
4 0,83(8,3) 0,8(8,0)
2 0,75(7,5) 0,042(0,42)
BK3 1-3-10-1,0 i 1(10) 0,96(9,6) | 0,93(9,3) 0,9(9,0) 0.86(8,6) 0,099(0,99)
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BepTuKanbHble LefibHOCBapHbIe annapaTtbl ¢ KOHU4Yeckum (90°)
OTOOPTOBAHHbLIM AHULLEM U INNIUMNTUYECKON KPbILLKOM

p
\
‘ Cxema pacrosoXeHUsi Orop-CrmogK
= @
Q
E xRl L9
r \ * \ § Sy
S e ‘ 1Sl I s —
T J4ome.®24 1 ‘-: | N | N @
x B2 ‘ ‘ 4 nonockl Oﬂﬂa @ MRS
] = pUeapKu nnouadok
! ! B\ (§ N \Q J
Q -L | u_ Mnamuk N\

3a3emrneHus
N r
\d
B2
XK
= N1-2
L
P
EL XK|N1-2
® D,
=__| B2|T|E

Puc. 1.9

OcHOBHbIe pa3Mepbl annapaTtoB, Mowanb NOBEPXHOCTU TennioobmeHa
Tabnuua 1.35

O6bLem, m3

YcnoBHoOe

YcnoBHoe . = AaBrieHue,
o603HauYeHue E E MMa D h (L'e R S4

5 ‘;g (krc/cm?) Gonee)

B332-1-1-0,6 0,6(6) 10
B332-1-1-1.0 1 0,95 1(10) 1000 600 470 360 12
B332-1-2-0,6 0,6(6) 10
B332-1-2-1.0 2 1,9 1(10) 1200 | 1000 540 450 12
B332-1-3,2-0,6 0,6(6) 10
B332-1-3.2-1.0 3,2 3 1(10) 1400 | 1250 615 520 12

Paapa60TKa KOHCprKTOpCKOVI OOKYMeHTauunm n MU3rotoBrieHMe annapartos, pa60Ta|ou.u/|x npn paBneHunn cCabllle
1,0MMMa, npon3BoanTCA nHamesunayarnbHO, COMMacHO HanpaBJfleHHOro B Hall ajgpec 3akasumkom OMNpoOCHOro nunucra.

FR U N Z E KaTtanor npoaykunn




BepTuKanbHble LefibHOCBapHbIe annapaTtbl ¢ KOHU4Yeckum (90°)
OTOOPTOBAHHbLIM AHULLEM U INNIUMNTUYECKON KPbILLKOM

OCHOBHbIe pa3mMepbl U MaccCbl annapaTtoB

Tabnuuya 1.36

Macca, kr
3
o = z
o P = s & o™
y aii g25| & |=.3 §5E
cnosHoe 852 g s, | k | D hi L B H |[=85| 8 |[E2z £az
o6osHaueHne (558§ @3s| © |2358 &858
o 580 1) @O K 0 o
52 525 5 [ES8 SES
2 82| § [ He
o
1 -
BK32-1-1-0,6 § 6 6 340 | 1210 | 435 [1250 | 1315 | 2005 550 2720 | 2000
535
4
2 6 8 1210 1250 | 1315 - 660 2830
BK32-1-1-1,0 3 8 430 (1220 | 435 |1260 | 1320 |2005 680 695 2860 | 2000
4 6 6 1210 1250 | 1315 620 635 2800
2 -
BK32-1-2-0,6 3 6 6 375 | 1442 1540 765 795 5050
‘2‘ 520 |1535 2605 [—— 2000
ot o 51 8 | & |a10|1450 1545 055 1035 | 5290
’ 4 6 1442 1540 940 970 5230
2 8 - 1065 7100 | 1700
BK32-1-3,2-0,6 3 6 470 | 1640 1735 | 1735 1035 6570 | 1600
4 6 995 1025 | 7840
2 520 2905
BK32-1-32-1,0 [3 1 8 | ° | %0 |1650 1740 | 1740 1350 | 1200 | 8200 | 2000
4 8 455 1305 | 1335 | 8150
OcHOBHbIe pa3Mepbl U Macchl annapaToB
Tabnuuya 1.37
Macca, kr
£
o s T
o% s % 3 8”:
2s o c o ) 2at
[= 3] E 2 I o s s oot
Jenosnoe 18FE( s | Ss; | D2 | d| L | B |H|385 5 |83F|8az
oGosHaueHne (5535 g Ssl o S35 g53a
gé E2E 5 E'S 'g s |:|°_: 3
> o
: §55 § |2%8| 95
X O O
o =
1 -
BK32-1-1-0,6 2 5 6 445 1205 [1230 555 | 2720
4 920 19 2005 535 2000
2 8 450 - 665 2830
BK3®2-1-1-1,0 3 8 1210 [ 1240 675 695 2860
4 6 6 445 620 640 2810
2 -
BK32-1-2-0,6 3 6 6 1100 525 24 [1390 (1410 | 2605 765 805 5060 2000
4
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BepTuKanbHble LefibHOCBapHbIe annapaTtbl ¢ KOHU4Yeckum (90°)
OTOOPTOBAHHbLIM AHULLEM U INNIUMNTUYECKON KPbILLKOM

MpopomkeHne Tabnmubl 1.37

Macca, kr
>
o s T
l6 =x D s = X o™
YcnoBHoe 355 g % E § g s S %§§
T , c © -
o6o3HayeHue 5 EE S Sz 2 h2 d L B H § % ’:S: ° g % E §, E a
c [+ [
£g e & (E95 528
s g P g |« ° o
o o 2
2 8 ~__ 11055 | 5310
BK32-1-2-1,0 3 8 1100 | 540 24 11400 |1402 [2605| 1015 2000
4 6 950 990 5250
2 -
BK32-1-3,2-0,6 3 6 8 560 1575 | 1590 1045 1085 7480 | 1870
; 6 1260 24 2905 1005 | 1045 a7 1880
BK32-1-3,2-1,0 3 8 10 580 1585 | 1600 1365 1405 1770
4 8 560 1315 | 1355 7480 | 1790

Oonyckaemoe pabouee AaBneHne BHyTpM annaparta U gonyckaemoe HapyXHoe aaBneHue,
BO3HMKalolee B pe3ynbraTte 06pasoBaHus B annapaTe Bakyyma

Tabnuuya 1.38

o = Donyckaemoe naeneHue, MMa (krc/cm?)
o
YcnoBHoOe 3 E %
z Pa6 ,°C CHapyxwu Ha
0603HaYeHne 5 g § abouyee BHyTpu annaparta npuv TemMrnepaTtype CTeHKU annapat npn
£ TeMnepaType
g 100 150 200 250 300 cTteHku 300°C
; 0,5(5,0) 0,077(0,77)
BK32-1-1-0,6 3 0,6(6) 0,58(5,8) 0,56(5,6) 0,54(5,4)
4 0,52(5,2) 0,085(0,85)
2 0,75(7,5) 0,077(0,77)
BK32-1-1-1,0 1(10) 0,96(9,6) 0,93(9,3) 0,9(9,0)
3 0.86(8.6) 0,099(0,99)
4 0,085(0,85)
1 0,5(5,0) 0,038(0,38)
2
BK32-1-2-0,6 0,6(6) 0,58(5,8) 0,56(5,6) 0,54(5,4)
3 0,52(5,2) 0,041(0,41)
4
2 0,75(7,5)
BK32-1-2-1,0 3 1(10) 0,96(9,6) | 0,93(9,3) 0,9(9,0) 066060 0,099(0,99)
4 86(8.6) 0,041(0,41)
2 0,56(5,6) 0,54(5,4) 0,5(5,0) 0,077(0,77)
BK32-1-3,2-0,6 3 0,6(6) 0,58(5,8) 0,54(5,4) 0,51(5,1) 0,47(4,7)
4 0,56(5,6) 0,54(5,4) 0,52(5,2)
2 0,75(7,5) 0,099(0,99)
BK32-1-3,2-1,0 1(10 0,96(9,6 0,93(9,3 0,9(9,0
2 (10) (9.6) (9,3) (9,0) 0.86(8.6)

FR U N Z E KaTtanor npoaykunn



BepTukanbHble LenbHOCBapHbIe annapaTtbl ¢ KOHU4Yeckum (90°)
LY OoTOOpPTOBaHHLIM AHULLEM U 3MNTUNTUYECKOW KPbILWKOW, C pybalukomn

| K 8 nonoc 0ns1 npusapku niowadok
O =
12k} P
, Cxema PacriornioXKeHus1 ornop-cmoexk
| ﬁq i
r8 | i Is| v
B || %1 AN\ H2
< H1-2 — ‘ D \t =
- (Or]
| | T (| S,
[ D1 6 D
- { Q 1 |
4 ome.@24| Mamuk ° 2
‘ 3asemMrieHus
0 $ ‘ ko) AN [_
— 0 S5 H1 X =
J 7
4 — E
— ni-2
320 L
rn B
P
XK (N1-2
Cxema pPacriorioXeHus rosioc ons npusapku
5 &) nnomado;( Ha arinapamax c OﬂopaMU-CmOUKaMU
& = O6bem 2 u 3,2 M3
H1 E
5% S g
05 | & P! > /CLI
@ \ K
Y9)
x
L N &
y ==\ 2
@ 30
I ;
L Puc. 1.10
OcHoOBHbIe pa3Mepbl annapaToB, Nnowaab NOBEePXHOCTU Tensioo6MeHa
Tabnuua 1.39
06bem, m3 <
abd
= go g
YcnoBHOe z S g ES D D, s s, h R I
o0603HavYeHune s ) o 29
o © S8 (He
E= s okt Gonee)
[
-
BK3 2-3-1-1,0 11| 0,87 3,1 1000 | 1100 12 6 735 360 430
BK3 2-3-2-1,0 2| 1,76 3,4 1200 | 1300 12 6 1145 450 500
BK3 2-3-3,2-1,0 3,2| 2,92 53 1400 | 1500 14 6 1445 | 520 625

Pa3paboTka KOHCTPYKTOPCKOM OOKYMEHTAaLMU U U3rOTOBNEHWE annapatos, paboTawowmx npu gasneHuun 0,6 MlMa,
1,6 MlMa 1 Bbiwe NPOU3BOAUTCS UHOUBMAYANbBHO, COrMAacHO HamnpaBfeHHOro B Hal agpec 3akaszyMkoM ONpOCHOro
nicra
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BepTukanbHble LenbHOCBapHbIe annapaTtbl ¢ KOHU4Yeckum (90°)
OTOOPTOBAHHLIM AHULLEM U ANNUNTUYECKON KPbILLIKON, C pybaLuKkon

OcHOBHbIe pa3mepbl U Macchbl annapaTroB
Tabnuua 1.40

Macca, kr
>
o
g £ 5 1
a3 T © I =] = [
yenosHoe | &E 2| | L B H |=535| g2 | 3% |852
ob6o3HauveHue = 5 o =, c 8 ® I & OF 3
358 225|585 | 288 | 253
g s E8Z| 9| E8g8 | 5§28
g = 88| ©° | §28 |=ak°
25 g
[ =
1
> - 990 3230
BK32-3-1-1,0 3 1315 450 1355 1355 1910 2000
2 780 1005 3240
2 - 1420 5760
-3-2- 3
BK32-3-2-1,0 ; 1545 1050 1640 1640 2505 1170 1435 5770 2000
1 1805 1280 1900 1900 ) 2150 8070 1660
2 2120 9150
BK32 -3-3,2-1,0 2910
i 1745 1240 1840 1840 1715 2135 9160 2000
OcHOBHbIe pa3mepbl U Maccbl annapaTtoB
Tabnvua 1.41
Macca, kr -
E = [ %m
Qs o S92
YcrnoBHoe 3;5 23 E os |m=S| 28E
6 ScZ| Ds h2 d L B H S © O x = ez 5283
o603Ha4YeHue 338 2335 gg. so2d| >g1
bg 585 85 |ES8| &8
g =g 9 <~¢o| Tg
© c
1
> - 995 1760
BK32-3-1-1,0 3 1000 | 1210 19 1330 | 1255 | 1910 2990
2 780 1010 1740
2 - 1440 5780
BK32-3-2-1,0 3 1200 | 1705 24 1505 | 1445 | 2505 2000
2 1175 1455 5790
; - 2175 9200
BK32-3-3,2-1,0 3 1360 | 2100 35 1680 | 1630 | 2910 2000
2 720 2135 9210

FR U N Z E KaTtanor npoaykunn




BepTukanbHble LenbHOCBapHbIe annapaTtbl ¢ KOHU4Yeckum (90°)
OTOOPTOBAHHLIM AHULLEM U ANNUNTUYECKON KPbILLIKON, C pybaLuKkon

DonyckaeMmoe pa6oyee AaBneHne BHyTpU annapata U Aonyckaemoe HapyXXHoe AaBreHue, BO3HUKaloLlee B
pesynbTraTte o6pa3oBaHuA B annaparte Bakyyma

Tabnuua 1.42

° Honyckaemoe nasneHue, MMNa (krc/cm?)
¢ g
YenoBHoe g E § Paboyee BHyTpu annapara npu TemnepaTtype CTeHKu, °C CHapyxu Ha
o6o3Ha4veHue 5 g S annapar npu
o5 Temnepartype
S = 100 150 200 250 300 cTeHkn 300°C
; 0,75(7.5) 0,097(0,97)
BK32-3-1-1,0 1(10) 0,96(9,6) 0,93(9,3) 0,9(9)
2 0,86(8.6) 0,099(0,99)
2 0,75(7,5) 0,02(0,2)
BK32-3-2-1,0 3 1(10) 0,96(9,6) 0,93(9,3) 0,9(9) 0,077(0,77)
0,86(8,6)
4 0,097(0,97)
; 07319 |10y,
BK32-3-3,2-1,0 1(10) 0,96(9,6) 0,93(9,3) 0,9(9) ’ :
3 0,86(8.6) 0,086(0,86)
4 ’ ’ 0,099(0,99)

€MKOCTHO€E 1 KOJTOHHOEe O60pyﬂ,OBaHVIe FR U N Z E




rOpI/I3OHTaJ1beIe HeJibHOCBapHbI€ annapaTtbl CO
Cd)epld‘-IECKVIMVI HGOT60pTOBaHHbIMVI AHULLaMU

S
T
(e
(o))
namuk
120 J o 3a3eMieHus
rnopa
200 o HeI'IO)BGU)KHaH ) 28
450 - 2
@ ! 500 B1
! - B
- / -
= =
1000 § 600 n
600 @ S
E} B %%7 ‘r’ I {B1
2 120
N
[w)
\ } ™
| $ U1-2
L 1
Puc. 1.11
OCHOBHbIe pa3mephbl annapaTos
Tabnuua 1.43
0O6bem, m3
YcnoBHoe T )§
0603HaveHne S FA D L L1 L2 h B4
o (o]
= ©
o
281'1'12'8’8; 12 31’16 2000 |—2090 | 2000 | 4554 | 4325 | 1790
FCC1-1-25-0,07 25 22’8 5000 4000
o =1 2400 1800 | 1425 | 2140
[CC1-1-40-0,07 40 36,4 8500 7500
CC1-1-50-0,07 50 45,5 6500 5500
CC1-1-63-0,07 63 57,3 3000 8500 7500 2200 1730 | 2660
CC1-1-80-0,07 80 72,8 11000 | 10000
CC1-1-100-0,07 100 9 14000 | 13000

FR U N Z E KaTanor NpoayKuum




rOpI/I30HTaJ1beIe HeJibHOCBapHbI€ annapaTtbl CO
Cd)epld‘-leCKVIMVI HGOT60pTOBaHHbIMVI AHULLaMU

HonyckaeMoe pabouee AaBneHne BHYTPY annapara U gonyckaemoe HapyXHoe AaBrieHue,
BO3HMKalollee B pe3ynbraTte o6pa3oBaHusi B annapare BakyyMa.

Tabnvua 1.44

g = Donyckaemoe gasnenue, MMa (krc/cm?)
TS
I
YcnoBHoe 3 é 2 Pabouyee BHyTpu annapara npv TeMmneparype CTeHku, °C CHapyxu Ha
S s g annapart npm
obo3navenme Ja g MaKCHMMarnbHoW
'g s 100 150 200 250 300 paGoueii
Temnepartype

0,048(0,48) |0,047(0,47) |0,044(0,44) [0,041(0,41) |0,035(0,35
0,062(0,62) |0,059(0,59) |0,056(0,56) |0,054(0,54) |0,048(0,48
0,058(0,58) | 0,055(0,55) |0,051(0,51) |0,049(0,49) |0,046(0,46

0,07(0,7) 0,07(0,7) 0,07(0,7) |0,069(0,69) |0,066(0,66
0,048(0,48) |0,047(0,47) |0,044(0,44) |0,041 (0,41) | 0,035(0,35
0,062(0,62) |0,059(0,59) |0,056(0,56) |0,054(0,54) |0,048(0,48) | 0,0139(0,139)
0,058(0,58) | 0,055(0,55) |0,051(0,51) |0,049(0,49) |0,046(0,46) | 0,0156(0,156)

0,0217(0,217)

(

(

(

(

(

( (
0,07(0,7) 0,07(0,7) 0,07(0,7) |0,069(0,69) |0,066(0,66) | 0,0158(0,158)
( (
( (
(

(

(

(

(

0,0219(0,219)
0,0245(0,245)
0,0247(0,247)

0,0136(0,136)

CC1-1-10-0,07

CC1-1-16-0,07

)
)
)
)
)
)
)
)

0,03(0,3) | 0,028(0,28) |0,026(0,26) |0,022(0,22) - 0,0092(0,092)
0,043(0,43) | 0,04(0,4) |0,037(0,37) |0,035(0,35) | 0,03(0,3) | 0,0093(0,093)
0,039(0,39) | 0,036(0,36) | 0,033(0,33) |0,031(0,31) |0,028(0,28) | 0,0105(0,105)
0,067(0,67) |0,063(0,63) | 0,06(0,6) | 0,05(0,5) |0,046(0,46) | 0,0107(0,107)
0,03(0,3) | 0,028(0,28) | 0,026(0,26) - - 0,0035(0,035)
0,043(0,43) | 0,04(0,4) |0,037(0,37) |0,035(0,35) | 0,03(0,3) | 0,0032(0,032)
0,039(0,39) | 0,036(0,36) |0,033(0,33) |0,031(0,31) |0,028(0,28) | 0,0039(0,039)
0,067(0,67) | 0,063(0,63) | 0,06(0,6) | 0,05(0,5) |0,046(0,46) | 0,0043(0,043)
0,047(0,47) | 0,043(0,43) | 0,04(0,4) |0,038(0,38) [0,031(0,31) | 0,011(0,11)
0,042(0,42) | 0,039(0,39) |0,035(0,35) |0,033(0,33) |0,029(0,29) | 0,0125(0,125)
0,07(0,7) 0,07(0,7) | 0,067(0,67) |0,055(0,55) |0,051(0,51) | 0,0129(0,129)
0,047(0,47) | 0,043(0,43) | 0,04(0,4) |0,038(0,38) |0,031(0,31) | 0,0072(0,072)
0,042(0,42) | 0,039(0,39) | 0,035(0,35) |0,033(0,33) |0,029(0,29) | 0,0084(0,084)
0,07(0,7) | 0,07(0,7) |0,067(0,67) |0,055(0,55) |0,051(0,51) | 0,0089(0,089)
) (
) (
) (
)
)
)
)

[CC1-1-25-0,07

[CC1-1-40-0,07

[CC1-1-50-0,07

[CC1-1-63-0,07

0,047(0,47) |0,043(0,43) | 0,04(0,4) |0,038(0,38) |0,031(0,31) | 0,0032(0,032)
0,042(0,42) | 0,039(0,39) |0,035(0,35) |0,033(0,33) |0,029(0,29 0,004(0,04)
0,07(0,7) 0,07(0,7) | 0,067(0,67) |0,055(0,55) |0,051(0,51) | 0,0046(0,046)
0,067(0,67) |0,065(0,65) | 0,06(0,6) |0,055(0,55) |0,045(0,45) | 0,0037(0,037)
0.07(0.7) 0,07(0,7) |0,067(0,67 0,005(0,05)
0,07(0,7) 0,07(0,7) 0,069(0,69) | 0,064(0,64) | 0,0057(0,57)
0,067(0,67) |0,055(0,55) |0,051(0,51) | 0,0008(0,008)

[CC1-1-80-0,07

[CC1-1-100-0,07

AIWINI2[AR|WOINIP|WINIR|OIN[ROIN|2[R[OIN|2[PR|WOIN~ [P |WIN|~
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rOpI/I30HTaJ1beIe HeJibHOCBapHbI€ annapaTtbl CO

Cd)epld‘-leCKVIMVI HGOT60pTOBaHHbIMVI AHULLaMU

OCHOBHbIe pa3Mepbl annapaToB

Tabnuuya 1.45

Macca, kr
=
£ o
o S ® gm 8 o -~
o & & = = So S I _ ©
o Tz [ g g m 3 = ©T= n % o
YcrnoBHoe '8'§§:’ s L B H I & ) £33 g%= QEE
oGo3HaueHne |5 = § 2 = < c 8393 ok 2 © o
358 S588| o S8 E | 8% | &8¢
o = Q, = < oOIQ
28g| § | <8 AET |28
o ) c
o)
; 2665 -
[CC1-1-10-0,07 3 3720 2400 24750
2 2685 2065
y 2170 2000 300
> 2665 -
Mcc1-1-16-0,07 3 5720 3155 36900
2 2685 2815
1 8 2970 ) 45000 1670 250
FCC1-1-25-0,07 2 5850 4095 20200 | 1890
3 2990 3590 48800 1830 300
4 2580 52800 2000
1 2970 ) 70500 1600 200
MCC1-1-40-0,07 2 9350 5785 76700 1760
3 2990 4995 74400 1700
4 80000 1800
2 3580 - 96300 1800
CCc1-1-50-0,07 7540 7675
3 3600 6905 93900 1750
4 105800 2000
2 3580 - 119700 1740
_1-63- 3 10 3205 116000 1680
rCC1-1-63-0,07 9540 3600 | sass | 9200 300
4 126000 1810
2 3580 - 144800 1640
CC1-1-80-0,07 3 12040 11130 141600 1600
4 3600 10225 173400 2000
1
3580 -
MCC1-1-100-0,07 2 12 15040 3210 18570 180000 1600
3 3600 14665
4 3205 12425 | 13330
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BepTukanbHble UenbHOCBapHble annapaTtbl C HWKHUM KOHUYeckum (90°)
HeoT6OPTOBAHHLIM U BEPXHUM MJTIOCKUM (chepuyeckum) AHULWAMU

3
& Cxema pacrnosnoxXeHusi 0rnop-cmoekK
\
s
< r S D ‘
< | | = !
N Q] B2 30 @
g E B
L I ] lMnamuk
‘ 3aszemMmrieHus
00
$
_ U2
B1 *
P
0o Spo |1
D
7,
@
¢ e o
. K
O~ 3
— ~N 03
@
30
-
~ W1-2
E B2 |
L
Puc. 1.12
OcHoOBHbIe pa3Mepbl annapaToB
Tabnvua 1.46
06Lem, M3
=
YcnoBHoe z S D h R R K1 d
oGo3HauyeHune s )
o O
T 3
BKIM1-1-10-0 10 8,7 2200 2200 800 600 3340 35
BKM1-1-16-0 16 14,1 2600 2500 950 750 3840 42
BKM1-1-25-0 25 23 2800 3600 1000 850 5040

Pa3pa60TKa KOHCprKTOpCKOI7I LOOKYMEeHTauun n n3rotoerieHmne annapartos 0O6beMomMm cBblLLe 25 M3, npon3BoaANTCA
nHamenayarnbHo, CornacHoO HanpasfieHHOro B Hall afgpec 3akazunkom OMNpPOCHOIo NnncTa.

€MKOCTHO€E 1 KOJTOHHOEe oGopynoaaHme
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BepTukanbHble LeribHOCBapHbIe annapaTbl C HUXKHUM KOHUYeckum (90°)
HeoTOOpPTOBaHHbLIM U BEPXHUM MSTIOCKUM (ChepuyecKkMm) gHULLAMHN

OCHOBHbIe pa3Mepbl U Maccbl annapaTtoB
Tabnuua 1.47

Pa3mepbl, Mm Macca, kr
o]
o = ™
S . =9 | 82
= - § E X s % g 5 =
s = §5| @5 © 8 2 3
YcnoBHoe 5@ 23| ob = 2 e = g
oGosHaueHue | £ 5 | s h D1 L B H R 5 cs | Seo
=5 se| 8| 8 | 5% | 8%
o = c Q ®© O o ©® = g
€ 8 2| §5 g 2 e
= 'q_: T qo E O C ®©
3 o © < 3 S 2
1
> 3805 -
BKI11 -1-10-0 3 600 | 2570 | 2690 | 2690 - 2040 (22250 2000
3825 | 1950
4
; 4305 ) 29700 1670
BKI1 -1-16-0 8 3120 | 3250 | 3250 - 2780
2 4325 | 2580 34800 2000
1 800
> 5505 - 45900 1630
BKI1 -1-25-0 3 3485 | 3615 | 3615 oot | 3560 - 3930 16650 1650
4 54900 1990
OcCHOBHbIe pa3Mepbl U Maccbl annapaTtoB
Tabnuuya 1.48
Pa3mepbl, MM Macca, kr 2
E < s 'g %
N 2 E| . g =
© T o S = o —_ E 2
YcrnoBHoe §-§ § E 2 E 8 E E § = E
(8]
o0o3HauvYeHue § g S h2 D2 L B H Q )% E 3 g g E S g :
g = $e|8Z| © |58¢8 g¢
g c Q S35 e ©=| oo
5 EE[ 35 £ 58
as | = g =
; 3805 -
BKI11-1-10-0 3 2810 | 2010 | 2360 | 2365 - 2040 |22250
3825 | 1930
4
1
> 4305 -
BKIM1-1-16-0 3 8 3260 | 2410 | 2730 | 2740 - 2730 |34750 | 2000
2 4325 | 2530
1
> 5505 -
BKIM1-1-25-0 3 4560 | 2610 | 2920 | 2925 - 3920 |55150
2 5525 | 3470

FR U N Z E KaTtanor npoaykunn




BepTukanbHble LeribHOCBapHbIe annapaTbl C HUWXKHUM KOHUYeckum (90°)
HeoTOOpPTOBaHHbLIM U BEPXHUM MSTIOCKUM (CchepuyecKkMm) gHULLAMHN

HonyckaeMoe pa6Goyee AaBneHMe BHYTPU annapaTa u gonyckaemoe HapyXXHoe AaBrieHue,

BO3HUKawOLWee B pe3ynbrate 06p33OBaHMﬂ B annapaTte Bakyyma

Tabnuua 1.49

[onyckaeMble AaBneHusi ra3oBou hasbl BHYTPU annaparta U CHapyXu
Ha annapaT, MNa (krc/cm2), npu TemnepaTtype cTeHku annapara, °C

o
2 s
oan X
YcnoeHoe |g i 2
o6o3HaueHue |5 S §
Ja2g
Eg 100 150 200 250 300
=
1 0,0022 (0,022) | 0,0022 (0,022) 0,0021 (0,021) 0,002 (0,02) 0,0018 (0,018)
BKI11-1-10-0 2 0,0027 (0,027) | 0,0026 (0,026) 0,0025 (0,025) 0,0024 (0,024) 0,0022 (0,022)
BKIM1-4-10-0
3 0,0025 (0,025) | 0,0024 (0,024) 0,0023 (0,023) | 0,0023 (0,023) | 0,0022 (0,022)
4 0,0035 (0,035) | 0,0033 (0,033) 0,0032 (0,032) | 0,0029 (0,029) | 0,0028 (0,028)
1 0,0017 (0,017) | 0,0016 (0,016) 0,0015 (0,015) | 0,0015 (0,015) | 0,0013 (0,013)
BKIM1-1-16-0 2 0,002 (0,02) 0,0019 (0,019) 0,0018 (0,018) | 0,0018 (0,018) | 0,0017 (0,017)
BKIM1-4-16-0
3 0,0019 (0,019) 0,0018 (0,018) | 0,0017 (0,017) 0,0017 (0,017) | 0,0016 (0,016)
4 0,0026 (0,026) | 0,0025 (0,025) 0,0024 (0,024) | 0,0021 (0,021) | 0,0021 (0,021)
1* | 0,0014 (0,014) - - - -
BKI11-1-25-0 2 0,0017 (0,017) | 0,0017 (0,017) 0,0016 (0,016) 0,0016 (0,016) | 0,0014 (0,014)
BKIM1-4-25-0
3* | 0,0016 (0,016) | 0,0016 (0,016) 0,0015 (0,015) | 0,0015 (0,015) -
4 0,0022 (0,022) | 0,0022 (0,022) 0,0021 (0,021) | 0,0019 (0,019) 0,0018 (0,018)

*

MakcumanbHas pabodast Temneparypa 100 °C.

** MakcumanbHas paboyas Temnepatypa 250 °C.

€MKOCTHO€E 1 KOJTOHHOEe O60pyﬂ,OBaHVIe
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BepTukanbHble LenbHOCBapHbIe annapatbl ¢ HWKHUM KOHUYeckum (90°)
HeoTOOPTOBaHHLIM U BEPXHUM NIIOCKMM (ChepryecKMM) AHULAMU, CO 3MEEBUKOM

P
Cxema PacriorioXxeHus oriop-cimoekKk
B2| I
|
— U1-2
d \
7
Q 2D 2
T < TS o <.
3 - Q
==l ST )
J_co Mnamuk A\
— = o 3a3emMrieHusi

L Puc. 1.13

OcHOBHbIe pa3Mepbl annapaToB, NAowWaAbL NOBEPXHOCTU TennoobmeHa

Tabrnvuya 1.50
0O6bem, m3 <=
35¢
yenosHoe z | § |3%2| b h R | Ri | d
ob603HavYeHune 3 3 ]
S © cao
T © oE
o cE
[}
[
BKIT 1-4-10-0 10 8,7 2,9 2200 2200 800 600 35
BKI1 1-4-16-0 16 14,1 35 2600 2500 950 750 42
BKIT 1-4-25-0 25 23 ’ 2800 3600 | 1000 | 850

Pa3pa60TKa KOHCprKTOpCKOI7I LOOKYMEeHTauun n n3rotoerieHmne annapartos 0O6beMomMm cBblLLe 25 M3, npon3BoaANTCA
nHamenayarnbHo, CornacHoO HanpasfieHHOro B Hall afgpec 3akazunkom OnpocCHOro nncra.
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BepTukanbHble LenbHOCBapHbIe annapaThl C HUXKHUM KoHUYeckum (90°)
SY4 HeoT6OPTOBAaHHLIM M BEPXHUM NAOCKUM (Cthepuyeckum) AHULLAMK, CO 3MEEBUKOM

OCcHOBHbIe pa3Mepbl U Maccbl annapaToB
Tabnuua 1.51

Macca, kr
0 ) 3
IC_> § & = = 5 g"’E
v g3 28| & |3=5| 38%
cnosHoe |8 G x| g | hy | D L B H |s386| 8 |E®Z| ga=
ob6o3HaueHne | 3 3 S 2335 ° 535 852
(<] il g_):: E¢€ 6 0o
g = 88| § |=°8|ag°
Y o E
o
; 3805 -
BKM1-4-10-0 3 600 | 2570 | 2690 | 2690 2120 | 22250
2 3825 2030
2000
; 4305 ) 29700
BKIM1-4-16-0 8 3120 | 3250 | 3250 2870
2 4325 2670 34800
y 800
> 5505 - 45900 1630
BKI11-4-25-0 3 3485 | 3615 | 3615 coos - 4020 26650 1650
4 54900 1990
OCHOBHbIe pa3mepbl U MaccChl annapaToB
Tabnuua 1.52
Macca, kr
=
e < 3 ® £
o& o (<L)
y aii 25E| & | osp|Et
cnosHoe €8z s h2 | b2 | L B H |382| 5§ |E8Z| Sa
oGosHauenne |55§ E 2’3 o 233|853
q:E "E Q')§ x® ‘Ig Lcov '5 c g g
=53 g 2o < cEad | SE&
= z 5 = < © (=}
=) s
o =]
]
> 3805 -
BKI11-4-10-0 3 2810 | 2010 | 2360 | 2365 2120 22250
4 3825 2010
1
> 4305 -
BKIM1-4-16-0 3 8 3260 | 2410 | 2730 | 2740 2820 34750 2000
2 4325 2620
1
2 5505 -
BKI11-4-25-0 3 4560 (2610 | 2920 | 2925 4010 55150
2 5525 3560
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BepTukanbHble LenbHOCBapHbIe annapatbl ¢ HWKHUM KOHUYeckum (90°)
HeoTOOPTOBaHHLIM U BEPXHUM NIIOCKMM (ChepryecKMM) AHULAMU, CO 3MEEBUKOM

Oonyckaemoe paboyee AaBneHne BHyTpM annaparta U 4onyckaemoe HapyXHoe AaBrieHue,
BO3HMKalollee B pe3ynbTaTe o6paszoBaHus B annapaTe Bakyyma

Tabnuua 1.53

E ﬂonycxaeMble AaBrieHva rasoBou CbaSbI BHYTPU annapaTta U CHapyXxwu
N % g Ha annapaT, MMNa (krc/cm2), npu TemnepaType CTeHKM annapara, °C
YcnosHoe |§& 5 2

o6o3HaueHue |5 §_ §

§ g 100 150 200 250 300

1 0,0022 (0,022) 0,0022 (0,022) | 0,0021 (0,021) 0,002 (0,02) 0,0018 (0,018)
BKI1-1-10-0 2 0,0027 (0,027) 0,0026 (0,026) 0,0025 (0,025) 0,0024 (0,024) | 0,0022 (0,022)
BKIT-4-10-0 3 0,0025 (0,025) 0,0024 (0,024) | 0,0023 (0,023) 0,0023 (0,023) | 0,0022 (0,022)

4 0,0035 (0,035) 0,0033 (0,033) | 0,0032 (0,032) 0,0029 (0,029) | 0,0028 (0,028)

1 0,0017 (0,017) 0,0016 (0,016) | 0,0015 (0,015) 0,0015 (0,015) | 0,0013 (0,013)
BKIM1-1-16-0 2 0,002 (0,02) 0,0019 (0,019) | 0,0018 (0,018) 0,0018 (0,018) | 0,0017 (0,017)
BII1-4-16-0 3 0,0019 (0,019) 0,0018 (0,018) | 0,0017 (0,017) 0,0017 (0,017) | 0,0016 (0,016)

4 0,0026 (0,026) 0,0025 (0,025) | 0,0024 (0,024) 0,0021 (0,021) | 0,0021 (0,021)

1* | 0,0014 (0,014) - - - -
BKI11-1-25-0 2 0,0017 (0,017) 0,0017 (0,017) | 0,0016 (0,016) 0,0016 (0,016) | 0,0014 (0,014)
BM-4-25:0 3** | 0,0016 (0,016) 0,0016 (0,016) | 0,0015 (0,015) 0,0015 (0,015) -

4 0,0022 (0,022) 0,0022 (0,022) | 0,0021 (0,021) 0,0019 (0,019) | 0,0018 (0,018)

* MakcumanbHas paboyasa temnepartypa 100 °C.
** MakcumanbHasa paboyasa temnepatypa 250 °C.
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BepTMKaﬂbele HeJibHOCBApPHbIe annapaTtbl
C NNOCKUMUN OHULLaAMU
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Puc. 1.14

OcHOBHbIe pa3mepbl annapaToB, Nowanb NOBepXHOCTU Tennoo6mMeHa
Tabnuua 1.54

06bem, M3
YcnoBHoe = 3 D h R R4 hy
o6osHaueHue s Z
o O
= g
BMr 1-4-10-0 10 8,4 2200 2500 800 600 150
Brrn 1-4-16-0 16 15,5 2600 3200 950 750
B 1-4-25-0 25 22,6 2800 4000 |[1000 | 850 200

Paspa60TKa KOHCprKTOpCKOI7I LOOKYMEeHTauun n n3rotoerieHmne annapartos 0O6beMomMm cBblLLe 25 M3, npon3BoaANTCA
nHamenayarnbHo, CornacHoO HanpasfieHHOro B Hall afgpec 3akazunkom OnpocCHOro nncra.
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BepTMKaﬂbele HeJibHOCBApPHbIe annapaTtbl
C NNOCKUMUN OHULLaAMU

OcCHOBHbIe pa3Mepbl U Maccbl annapaToB
Tabnuua 1.55

Macca, Kr
e [
(=] = S
I o5
YcrnoBHoe g§23 SEg P
S G = L B H = 0 O ]
o06o03HavYeHue =5 @ = s E)
ds¢8 c &3
[T © O g O
& = 5 2% o
s =9 e
o
1
> 2880 -
B 1-1-10-0 3 2660 2365 1930
2 2900 1920
1
> 3580 -
BIrM 1-1-16-0 3 2730 2740 2700
2 3600 2690
1
> 4380 -
BMmn 1-1-25-0 3 2920 2925 3380
2 4400 3370

OonyckaeMoe pa6ouee AaBneHne BHyTpM annaparta U 4onyckaemoe HapyXHoe AaBrieHue,
BO3HMKaloLlee B pe3ynbraTte o6pa3oBaHuUs B annapaTe Bakyyma

Tabnuua 1.56

) Honyckaemoe naenexue, MMa (krc/cm?2)
g g
YcnogHoe SE é Pa6ouee BHyTpU annaparta npy Temnepatype cTeHku,°C
o6osHaueHne |5 g §

(]

§ s 100 150 200 250 300

1 0,0022(0,022) | 0,0022(0,022) | 0,0021(0,021) | 0,002(0,02) 0,0018(0,018)
BMM1-1-10-0 2 0,0027(0,027) | 0,0026(0,026) | 0,0025(0,025) | 0,0024(0,024) | 0,0022(0,022)
BMM1-4-10-0 3 0,0025(0,025) | 0,0024(0,024) | 0,0023(0,023) | 0,0023(0,023) | 0,0022(0,022)

4 0,0035(0,035) | 0,0033(0,033) | 0,0032(0,032) | 0,0029(0,029) | 0,0028(0,028)

1 0,0017(0,017) | 0,0016(0,016) | 0,0015(0,015) | 0,0015(0,015) | 0,0013(0,013)
BMM1-1-16-0 2 0,002(0,02) | 0,0019(0,019) | 0,0018(0,018) | 0,0018(0,018) | 0,0017(0,017)
BMM1-4-16-0 3 0,0019(0,019) | 0,0018(0,018) | 0,0017(0,017) | 0,0017(0,017) | 0,0016(0,016)

4 0,0026(0,026) | 0,0025(0,025) | 0,0024(0,024) | 0,0021(0,021) | 0,0021(0,021)

1 0,0014(0,014) | 0,0014(0,014) | 0,0013(0,013) | 0,0013(0,013) | 0,0011(0,011)
BIr1-1-25-0 2 0,0017(0,017) 0,0017(0,017) 0,0016(0,016) | 0,0016(0,016) 0,0014(0,014)
BIr1-4-25-0 3 0,0016(0,016) 0,0016(0,016) 0,0015(0,015) | 0,0015(0,015) 0,0014(0,014)

4 0,0022(0,022) | 0,0022(0,022) | 0,0021(0,021) | 0,0019(0,019) | 0,0018(0,018)
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BepTMKaHbele HeJibHOCBApPHbIe annapaTtbl
C NNOCKUMUN AHULWLaMU, CO 3MeeBUKOM
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OcHoOBHbIe pa3Mepbl annapaToB, Nnowaab NOBEePXHOCTU Tensioo6MeHa
Tabnuua 1.57

06bem, M3
YcnoBHoe =
o6o3HaueHune E % b h R Ri hi

o O
= g

BMr 1-4-10-0 10 8,4 2200 2500 800 600 150

BMr 1-4-16-0 16 15,5 2600 3200 950 750

B 1-4-25-0 25 22,6 2800 4000 |[1000 | 850 200

Paspa60TKa KOHCprKTOpCKOI7I LOOKYMEeHTauun n n3rotoerieHmne annapartos 0O6beMomMm cBblLLe 25 M3, npon3BoaANTCA
nHamenayarnbHo, CornacHoO HanpasfieHHOro B Hall afgpec 3akazunkom OnpocCHOro nncra.
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BepTMKaﬂbele HeJibHOCBApPHbIe annapaTtbl

C NNOCKUMUN AHULWLaMU, CO 3MeeBUKOM

OCHOBHbIe pa3mMepbl U Macchl annapaToB

Tabnuua 1.58

Macca, kr
2
c & '
o3 ?, e g E
YcnosHoe €5 z L B H =355 -3
o603Ha4YeHune 3309 2 3s I
23 £82 8
E = @ Q_’s o
s o °
% o
; 2880 -
BMr1-4-10-0 3 2660 2365 2010
7 2900 2000
1
> 3580 -
Brr1-4-16-0 3 2730 2740 2800
7 3600 2790
1
> 4380 -
BMMn1-4-25-0 3 2920 2925 3470
1 4400 3460
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E OnpocHbIU NUCT ANA 3aKa3a eMKOCTHOro annapara

OMPOCHbBIU NTUCT Ne

YcnosHoe o6o3HadeHue annapara

KonunyectBo

Heobxoavmble cBeageHust

B annapare

B TennoobmeHHOM
anemMeHTe

HaumeHoBaHue

dusmyeckoe coctosaHue (ras, nap,

Xapakre- XMAKOCTh)

NCTUKa
P CocTtaB, KoHUeHTpauus, %

pabouen
CKIOHHOCTb K Kpuctannmsauumm

cpeae! B3apbiBoonacHocTb no NOCT 12.1.004-76

Knacc onacHoctu no NOCT 12.1.007 -76

PacyeTHble | NasneHue, MMa (krc/cm2) pacueTHoe

napameTpsbl -
npouecca Temnepartypa, °C pacyetHas

Kopryca annapara

[eTanen conpukacaroLwmxcs ¢ paboyen
MaTepuan | cpegow (TpyOHbI Ny4Yek u T.1.)

JeTarnen He conpuKacarLLnxcs ¢
paboyeli cpegon (pybawka v T.n.)

OETOHHbIE, METaANIMYeckne Ha
beHﬂ,aMeHTe, MeTannn4yeckme Ha
MeTaluNmoOKOHCTPYKUKN (,D,J'Iﬂ

Twun ono
P ropM3oHTanbHbIX annaparoB)

CTOViKM, Nnanbl (4119 BepTUKanbHbIX
annapartoB)

cornpukKacarwmnxesa c

Twun ynnoTHUTENbHOM NoBep - N L
pabo4en cpegon

HOCTM oriaHLUEeBbIX coeanHe-

HUA (rMagkas, wwun-nas) conprkacatoLnxcs ¢

TensioHocurtenem

Hanuuue Tennounsonaumm n HeEOBXo0AMMOCTb NPMBAPKU
Jetanen ons ee KpenneHusi

HeobxoanmocTb npuBapkm Nosnoc Ans nnowanok u
necTtHuy, (ans annapaTtoB, paboTalLwmx Npu gaBleHnn
6onee 0,07 MMa (0,7 krc/cm?)

HeobxoanmMmocTb yCTaHOBKM LUTYLIEPOB U3 Yncrna
npmBegeHHbIX B KaTtanore anda JaHHOro Tuna annapara
(na, HeT)

MK vy | M2

HeobxoanMocCTb NOCTaBKM yKasaTens YPOBHS
BEHTUJIbHOTO TUNa

10

HeobxoanmMocTb UCMbITaHU HA MEXKPUCTaNSIMTHYHO
kopposuto no metogy AM(AMY) NOCT 6032

11

CpenHsis Temnepatypa Hanbonee xonogHom
natunaHeBku, °C

12

MecTo ycTaHOBKM (yCTaHOBKa HapyxHas, B
oTannuMeBaeMoM NMoOMeLLEeHUU, B He oTannBaemMom
nomMeLLeHnn)

13

MuHUManbHO BO3MOXHasa TeMmnepartypa CTEHKU
annaparta B paboyunx ycnosusx, °C

14

HanmeHoBaHMe NOYTOBbLIN MHAEKC, NMOYTOBLIN U
TenedoHHbIN agpec, TenedoH opraHu3aumu,
3anonHMBLLEN OMNPOCHbIN NUCT

(BOMKHOCTb) (noanwuceb)

(naTa 3anonHeHus)

€MKOCTHOE 1 KOJTOHHOEe oGopyp,oaaHme

(®1.0)
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BepTMKaHbele CTalibHble annapaTtbl C
nepemewinBaroLiMMmmn yCTpOI;ICTBaMM

BBepneHue

B kaTtanmore npuBeAeHbl TuMbl, Ha3Ha4vyeHwue,
OCHOBHble MapameTpbl, rabapuTHbie U NPUCOEANHU-
TeNnbHble pa3mepbl BepTUKalbHbIX annapatoB C
nepemMelMBaWMMM yCTPONCTBaAMM, a Takxe
pekoMeHAaLMM MO UX MPUMEHEHMIO.

B kaTanore BkHOYEHO ONMCcCaHUE CTarnbHbIX CBAPHbIX
annapaTtoB o6bemom oT 1 fo 50 m3, paboTatoLmx npw
M3GbLITOYHOM [JaBrneHun [[o 6 Krc/cM?2, a Takxke
annapaToB, paboTawwnx npu aTtMocdepHOM
[AaBreHun. YkasaHHble annapaTtbl He NpUrogHbl Ans
pyTEPOBKU, T'YMMUPOBAHUA U HAHECEHWUSI Pa3NU4HbIX
3aLUMTHBIX TMOKPbITUIA, 32 MWCKIOYEHNEM rakokpa-
COYHbIX.

[ns 3akasa annapata Heo6xoAuMO 3anofnHUTb
OMNPOCHbIN NIUCT (CM.MPUIOXEHME).

MHOoekc annapaTta Ans 3akasa COCTOUT U3
obo3HaveHusa mucnonHeHus kopnyca no NOCT 20680

(nepBble OBe uudpbl), 06O3HaAYEHME MeLwankm u
BHyTpeHHMX ycTponcTte no NOCT 20680 (cneaytowme
ABe Uuundpbl), HOMUHanNbHoro obbema annaparta (m3),
ycnoBHoro pfaeneHuss B kopnyce (MIMa), wwudppos
YNAOTHEHUS BarioB, WCMOSIHEHUS 3neKTpoaBuUratens
npvBoda ¥ matepuana kopnyca (LWmndpbl yka3aHbl B
Tabn.2 n B TekcTe katarora).

Hanpumep: 0023-5.0,6-TB31; 1110-25.0,3-CAG2.

Ona annapaTta ¢ ABYXbAPYCHOW MeLlankoun
KONMMYeCcTBO Mellarnok YykasblBaeTrcsi nocrne o603Ha-
YeHUs MeLuarkun 1 BHyTPEHHMX YCTPONCTB.

Hanpumep: 1123.2-25.0,3-CA62.

McnonHeHusi n oCHOBHble NapaMeTpbl NPUBEAEHbI B
Tabn.2.1.

O0o03Ha4eHne Mellanku M BHYTPEHHUX YCTPOWCTB
cM.BTabn.2.7.

OO6wume cBegeHus

BepTvkanbHble annapathl C MNepemellnBaoLLImMMK
yCTPOMCTBaMU [ANA MPOBEOEHUs Pas3nnYHbIX TeXHO-
JIOrM4YeCcknx npoueccoB B XUOKUX OﬂHO¢)a3HbIX n
MHOrogasHbIX cpegax, OUHaMUYECKON BHA3KOCTbIO He
6onee 50 M3 (5 Mac), nnoTHocTkio Ao 2000 Kkr/m3.

Paboyas cpega B kopnyce annapara - HerTparb-
Hasi, arpeccuBHas, noXxapoonacHas, B3pbiBOONacHas
U TOKCUYHAs XUOKOCTb, 3MYIbCUSI, ra30XXMAOKOCTHAs
CMECb WM CYCMEH3MS MaCCOBOW KOHLUEHTpaumen
TBepaown a3kl He 6onee 30%.

B pybawke n 3MeeBMKe - BOAONPOBOAHAS WK
obopoTHasi Boga, paccor, KOHAeHcaT, HacCbILLEHHbIN
BOOSIHOM Nap WM BbICOKOTEMMEPATYPHbIA OpraHu-
YecKku TennoHocuTene Temnepartypon ot MmuHyc 30°C
o nnioc 250°C n BblLe.

Boibop annapata cnegyet Mpou3BOAWTb Ha
OCHOBaHWM pacyeTa TEeXHONOMMYeckoro npouecca
(romoreHusauus, cycneHanupoBaHne, SMynbrupoBaHue,
TennoobmeH un gp.) no PO 26-01-90-85 wunu Ha
OCHOBaHWM pe3ynbTaToOB 3KCMEpPMMeEHTamNbHbIX
nccnefoBaHWn npouecca Ha MofdernbHOM annaparte u
pacyeTa MaclwTabHOro nepexoga C MOAENbHOrO
annapara Ha HaTypHbIN.

Tunbl, OCHOBHbIE NapaMeTpbl U pasmepbl annapa-
ToB - no NOCT 20680. MowHOCTb NpMBOAa U YactoTa
BpaLLEeHUs MeLLanky ykasaHbl B Tabn. 2.8. TexHuyeckune
TpeboBaHMsa K MaTepuanam, M3roToBMEHWU0, NPUEMKE,
MeTo4aMm MCMbITAaHUst M KOHCEpBaLMK annapaTtoB - Mo
OCT 26-01-1244, TOCT P 52630 n TexHU4eckum
YCNOBUSAIM 3aBOAA-U3roToBUTENS, YTBEPXKOEHHLIM B
yCTaHOBIEHHOM NopsaKe.

€MKOCTHO€E 1 KOJTOHHOEe OﬁOpyﬂ,OBaHVIe

KnnmaTtudeckoe uvcnonHeHue annapartoB - Y2 no
FOCT 15150, Ho Ans paboTbl NpK TeMMepaType He HUXe
mMuHyc 30°C.

[Mpu Temnepatype okpyxatoLLero Bosayxa Hmke 0°C
HeobxoaMMO MpedycMOTPeTb MepPOonpUNATUS, UCKMoYa-
foLLMe BO3MOXHOCTb 3amep3aHusi oxnaxadarwowen u
NOANUTOYHOW XMAKOCTU B YNIOTHEHMM Bana.

Mo TpeboBaHuO 3aka3yMka, OroOBOPEHHOMY B
OMPOCHOM JIUCTE, MOryT OblTb MOCTAaBMEHbI annaparbl
knnmatudeckoro ucnonHedna T2 no FOCT 15150.

[onyckaetca ycTaHOBKa annapatoB B panoHax C
CENCMUYHOCTLIO He Bornee 8 bannos no wkane Puxtepa
Npuv yCrnoBuUW 3akpenseHus annaparta Ha yHaaMeHTe.

Ctanu, ncnonb3dyemble 5151 U3roTOBEHUS KOPMYCOB,
M TemnepaTypHble npedenbl UX MNPUMEHEHUS
npuBeaeHbl B Tabn. 2.2.

Mo ycMoTpeHuWio 3aBoA4a-M3roToBMUTENSA MapKka cTanm
MOXeT OblTb 3aMeHeHa B COOTBETCTBUM C AaHHbIMU
Tabn. 2.2 npyu ycnosuu, YTo 3Ta 3aMeHa He MpPOTUBO-
peynT OencTBylolWen HOPMaTUBHO-TEXHUYECKOMN
OOKyMeHTauum.

Mewanky, Ban u apyrve pgeTtanu, conpukacato-
lwmecs ¢ paboyen cpedown, M3rOTOBNSAT U3 CTanen
KOPPO3NOHHOW CTOMKOCTBbIO HE HUXe, YeM cTarnb, U3
KOTOpOW BLIMOSIHEH KOpMyC annapaTa.

Mmagkue npuBapHble pyOallkM M3roTOBNAKT U3
yrnepoaucton crtanu. Mapka crtanum BbiOuMpaetca u3
yncna ykasaHHbIX B Tabn. 2.2 ¢ yd4eTom TpeboBaHui
MOCTP 52630, COY MM 71.120-217:2009.

@FRUNZE




BepTMKaﬂbele CTalibHble annapaTtbl C
nepemewinBaroLiMMmmn YCTpOVICTBaMM

Tabnuua 2.1

UcnonHeine

Kopnyca

HanmeHoBaHue
annapara

O6Go3HauyeHue
MeLuanku n
BHYTPEHHUX

CTPOMCTB

HoMuHanbHbIN 06Bbem, m3

YcnoBHoe
N30bITOYHOE
naBrieHne B

Kopnyce

03(23(33]|10

3,2

5163

10

16

25

32

50

100

200

krc/cm2 | MMa

Annaparbl

C ANNUMNTUYECKUM
OHVLem

N CbeMHOM
ANIMNTUYECKON
KPbILLKON

01

Annapatbl

C ANNAMNTUYECKNM
OHuLem

N CbeMHOM
ANNMNTUYECKOMN
KpbILLKOW,

C rmagkom
npuBapHon
pybaLukoi

10

Annaparbl
uenbHoCBapHble
C aNnNMNYeckumMmn
OHVLLEM M
KPbILLIKOW

w

0,3;

11

Annaparsl
LenbHOCBapHkIe C
ANNUATUYECKUMMN
OHWLLEM 1
KPbILLIKOW,

C rnagkom
npueapHon
pyb6aLukow

12

Annapatsl
LenbHOCBapHbIe C
ANAUNTUYECKNMUN
OHVLLEM U
KpbILLKOW,

¢ pybawukon

13 nonyTtpyo

80

Annaparbl

C NIIOCKUM
OHVLLEM 1
CbeMHOM
Nnockom
(cchepuyeckon)
KpbILLKOW

90

Annaparbl
LienlbHOCBapHble
C NIOCKUM
OHMLLEM

1 Nrockomn
(cchbepuryeckoit)
KpbILLKOW

@FRUNZE
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BepTMKaHbele CTalibHble annapaTtbl C

67

nepemewinBaroLiMMmmn yCTpOI?ICTBaMM

Py6aluku 13 nonyTpy6 M3roTOBMSIOT U3 CTanu Toro
e Krnacca, YTo U kopnyc annapara.

lMpoekTHasa opraHu3auus, Bbibupatowas annapar,
onpegensieT Mapky ctanu B COOTBETCTBMM C KOHKpET-
HbIMW YCNOBUSIMU 3KCNIyaTaumm Ha OCHOBaHUM AENCT-
BYHOLLEN HOPMAaTUBHO-TEXHNYECKON JOKYMEHTaLUN.

JonycTtMMas cKopocTb OOHOCTOPOHHEN KOPPO3numn —
He 6onee 0,1 MM B roA.

[Jonyckaetcs npvMeHeHWe annapatoB, MoABep-
raeMbix TepMoobpaboTke, ANs cpefd, Bbi3bIBAKOLLUX
KOPPO3MOHHOE pacTpeckuBaHue, Npu NoATBEPXKAEHWU
pac4eToM Ha MPOYHOCTb.

Tepmuyeckas o6paboTka annapartos, NPUBEAEHHbIX
B KaTtanore, MNpOM3BOAMTCA UCXOA4A U3 YCINOBMSA
aKcnnyarauuu.

Kopnyca annapatoB - no FTOCT9931. Npu Bbibope
MCMOMHEHNs Kopryca criegyeT yuuTeiBaTh criegytoLime
pekoMeHaaLmnu:

- gna paboTtbl Npu atmMocepHOM [LaBrieHUn
NpPeanoYTUTENBHO NPUMEHEHNE KOPMYCOB C MITOCKMMU
(cchepuyecknmmn) gHuwamm ncnonHeHnn 80 n 90;

- Kopniyca ¢ pybatukamu mucrnonHenun 01, 11 n 12
OOIMKHbI NPUMEHATBCA TOMbKO B TEXHWYECKM OBOCHO-
BaHHbIX Cry4asx, Koraa Hemnb3s Ucnonb3oBaTth Kopnyca
OpYrnx UCNOSHEHWIA.

B Tex cnydyasx, korga pgonyckaetcs nonagaHve
KoHAeHcaTa B pabouylo cpefy, ee HarpeBaHue MoxXeT
npom3BoanTbCsl B annapatax 6e3 TennooOMeHHbIX
YCTPOWCTB NyTEM noga4vm OCTporo napa.

MpepenbHoe paboyee M3OBLITOMHOE OaBreHUEe B
Kopnyce annapata B 3aBWCUMOCTM OT pPacYETHOM
TemnepaTypbl CTEHKM U CBOWCTB paboyen cpefbl He
[OOMKHO NpeBbILaTh 3Ha4YeHUN, yka3aHHbIX B Tabn. 2.3.

|_|p0/J,yKTI:I rpynnbl A - HeTOKCU4Hble,
BOOMNacHbIe N HeMoXXapoonacHble.

HeB3pbl-

MpoaykTbl rpynnbl B - TOKCUYHbIE, B3PbIBO- W
rnoXxapoonacHsble.

Annapatbl C KOpnycaMu BCEX MCMOMHEHUN, KpoMe
80 n 90, ponyckaeTcs MpUMeHsITb Ans paboTbl Nof
BaKyyMOM.

MpenenbHoe ocTaToOuHOE [aBrneHue B Kopnyce
OOMKHO NpUHMMATbCA C y4eToM [JOMNyCTUMOro
HapY>XHOro [aBneHusi, yKa3aHHOro B Tabn. 2.4, HO He
HWxe 20 MM pT.CT.

B annapartax ¢ kopnycamu ucnonHenui 80 un 90
N30bITOYHOE AaBreHWe Haf MOBEPXHOCTBID XUOKOCTU
npu Bcex pexumax paboTbl He [OMKHO MNpeBbiwaTb
0,1 krc/cm2.

CKOpoCTb M3MEHeHUs TemnepaTypbl kopnyca u
OpYyrvx YacTen annapara npu BCeX pexxumax paboTbl He
porxkHa npesbiwartb 30 °C Byac.

Pyb6awku. AnnapaTtbl C Kopnycamu WCMOMHEHWI
01 1 11 ocHaLLeHbl rMaakuMn NpuBapHLIMK pyballkamm
no OCT 26-01-984. AnnapaTbl C Koprycamu WCnos-
HeHus 12 - ¢ pybawkon ns nonytpyb (no OCT 26-01-
987) Ha uunuHgpudeckonw 4Yactm kopnyca. Ha
SNNUNTUYECKOM [HMLE 3TWX annapatoB npuBapu-
BaETCs HAPYXHbI 3MEEBMK U3 TPYObl MOSTHOrO CEYEHUS.

Tabnuua 2.2
e Bo3MOXHbIe 3aMeHUTenu
g g Matepuan kopnyca maTepuana kopnyca Temnepatypa
sa CTEHKM,
3 E °C
s Mapka rocT Mapka rocT
10 Cr3cn4 FOCT 380 20K FOCT 1050 OT MMHYC 20
oo + 200
20 09r2c FOCT 5520 16rC FOCT 5520 oT MuHyc 30
oo + 200
30 12X18H10T*
31 10X17H13M2T* oF Ihve 30
32 10X17H13M3T* i
40 08X22H6T* FOCT 5632 - - A
41 08X21HEM2T*
. oT muHyc 20
42 08X18M8H2T o + 250

* Ctanu no TexHu4yecknm TpedoBaHusam MOCT 7350.

€MKOCTHO€E 1 KOJTOHHOEe oGopyp.oaaHme
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BepTMKaHbele CTalibHble annapaTtbl C
nepemewinBaroLiMMmmn yCTpOI;ICTBaMM

Paboyee un3bbITOYHOE p[aBrieHWe B rnagkux
npueapHbIX pyballkax - He 6onee 4 krc/cm?; B pybaluke
13 nonyTpy6 M HapyXHOM 3MEEeBMKE Ha OHWLLE — He
6ornee 16 krc/cm2.

3meesuku. 3mMeeBUKaMy MOryT oOCHaLlaTbCs
annapartbl ¢ Koprycamu ucnonHeHun 00, 10, 80 n 90.
KOHCTPYKUMST M OCHOBHble pas3Mepbl 3MEEBMKOB —
no OenCTBYOLWEMY OTpacneBoMy cTaHgapTy. Pabouee
n3bbITOYHOE [aBneHne B 3MeeBUMKe — He Oonee
16 krc/cm2,

Onopbl. Annapatbl ¢ kopnycamu mcnonHeHun 00,
01, 10 m 11 wun3roToBNAKT C oOnNopamMu-ranamMmu
(HopmanbHbIMK - 4NA annapaTtoB 6e3 TENNoM3oNALUN 1
yBeNUYEeHHbIMK - ANS annapaToB C Tennousonsumen)
nnm ¢ onopamu-ctorkamm no ATK24.200.03. Annapathl
C Koprnycamu WUCMOMHEHUst 12 - C UUNTMHOPUYECKMU
onopamu (no ATK24.200.04); annapatbl C kopnycamm
ncrnonHeHnn 80 n 90 - ¢ KonbLUEeBbIMM OMopamu Mo
OOKYMEeHTauun 3aBOA0B-U3rOTOBUTENEN COrNacHo
pa3mepam, ykazaHHbIM B HACTOSILLIEM KaTanore.

AI'II'IapaTbI C NMOCKMMW OHMLAMU AOMXKHbl OblTb
yCTaHaBIMMBaTbCA HaA CMJIOLLUHOM (bpr,ameHTe.

Mo TpeboBaHWiO 3akasynMka, OroBOPEHHOMY B
OMPOCHOM NUCTe, annapaTbl MOryT ObiTb NOCTaBMEHbI C
NpUBapHbIMK AeTansamn Ans KpenneHns Tennousons-
unm no MOCT 17314, a Takke ¢ npyBapHbLIMK K 0bevalike
norocamu, npegHasHa4YeHHbIMU ONA9 KpenneHus
HapyXHbIX MeCTHML W nfowagok obcnyxmeaHus.
[Jonyckaemas Harpy3ka Ha nnowagku obcnyxvBaHus -
He 6onee 200 krc.

CtponoBble ycTponctBa annapatoB - no [OCT
13716. PasmeweHune uand Ha annapate - o
OOKyMeHTaumn 3asofga wusrotoButend. Llandbl moryT
ObITb YCTAHOBMNEHbI Ha 06eyvarike, Ha KpbILLKe annapaTa,
a TaKkke Ha cTolke npuBoga. PacnonoxeHne ocu uand
yKasaHo Ha puc.2.1-2.7.

LWmyuepa. AnnapaTtbl UMEKT TEXHOSOrmyeckme
wTyuepa, a Takke wWTyuepa pAfs KOHTPOSbHO-
N3MepuUTenbHbIX MNPUOOPOB U NpenoXpaHUTENbHbIX
YyCTPOMCTB. B LenbHOCBapHbIX annapaTtax npegycMmoT-
PEHBbI ITHOKM 1151 OCMOTPa, YNCTKN U pEMOHTA.

YcnoBHoe AaBneHne dnaHues: KOpnycoB UCNOSHe-
Huin 00, 01 “ NIOKOB - NPUHATO PaBHbLIM YCITIOBHOMY
[aBreHunIo B KOpryce, HO He MeHee 3 KI'c/CM2; LITyLiepoB
py0baLukm 13 nonyTpyo, HAPYXXHOIO U BHYTPEHHETO 3Mee-
BMKOB - 16 Krc/cM2; ocTanbHbIX WTYyLepoB. - 10 krc/cm2,

YnnoTtHUTENbHas NOBEPXHOCTb oriaHueB annapa-
TOB, YKOMMJIEKTOBAHHbIX CanbHUKOBLIMWU YMIIOTHE-
HUSIMUW, - «IMagKas»; annapaTtoB, YKOMMIEKTOBaHHbIX
TOPLOBLIMW YNNOTHEHUAMMU, - LLUUM-Na3».

AnnapaTbl NOCTaBASKOTCS C OTBETHLIMU doNiaHLaMm.
Mo TpeboBaHMIO 3aKa34vmka, OroBOPEHHOMY B OMPOCHOM
nucTe, annapatbl ¢ koprnycamu ncrnonHeHuin 00, 01, 10 n
12 moryT 6bITb NOCTaBneHbI ¢ Tpy6or NnepegaBnmBaHus.

M3meHeHVe pacronoXxeHus u avamerpa LTyLepos
JOMycKaeTcs MO COrfacoBaHUio C  pa3paboTyYMKOM
annapara.

PacnonoxeHne n NpuBsi304HbIE pasMepbl LWTYyLe-
pOB NpuBeAeHbl Ha puc. 2.1-2.7 ns tabn. 2.10-2.16.

HasHayeHue wWTyLepoB [AOna BCexX annapartoB
npueegeHo B Tabn. 2.5.

[nameTpbl YCMOBHOTO MNpPOXoAa LWTyLepoB B
3aBMCMMOCTU OT TWMNa KPbIWKU M AMaMeTpa kopnyca
ykazaHbl B Tabn.2. 6.

BbineTbl WTyLepoB (paccTOosiHUS OT MIIOCKOCTM
pasbeMa hriaHua 4O Hapy>XHOW NMOBEPXHOCTU obevaii-
KW, KPbILWKKW, M3MEPEHHbIE MO OCKU LWTyLepa), Kpome
yKasaHHbIX Ha puc. 2.1-2.7 n B 1abn. 2.10-2.16, npuHaTHI
paBHbiMK 200 MM.

Mpoknagkn annapaToB - U3 NapoHUTa Unu nbdoro
OpYyroro npoknagovyHoro matepuana (peswHa, topo-
nnact nnu npoknagkn tuna ®YM, CHI, dpeHsenut
nap).

Mewanku. AnnapaTbl KOMMMEKTYOT TYpOUHHBIMU
OTKPbITbIMU U PAMHbLIMI MeLlarkaMmu.

AnnapaTbl C oOTpaxaTeNnbHbiMWM Meperopoaxkamm
o6bemMom 25, 32 1 50 m3 ocHalleHbl ABYMS TYPOUHHBLIMM
OTKPbITBIMU MELLANKaMu, pacCTOsTHUE MEXAY KOTOPbIMU
no BbicoTe paBHo 2000 mm. Ha puc. 2.3, 2.4, 2.5 n 2.7
OBYXbsipyCHas MeLuarka yCroBHO He Noka3aHa.

MpepenbHoe paboyee M3OLITOUYHOE AaBeHUe B Kopnyce annapara

Tabnuua 2.3
o 3o PacuyeTHasa TemnepaTtypa cTeHku, °C
2 g S %“5 Lo 100 Cabiwe 100 Ao 150 Cebiwe 150 Ao 200 Cabiwe 200 Ao 250
g g % § E Donyctumoe paboyee n3bLITouHOe AaBneHue (Krc/cm?) ansa rpynn aKcnayaTaumm
" 28 A B A B A =) A B
3 2,7 2,7 2,4 2,6 2,3 2,5 2,2
6 6 5,4 5,4 4.8 5,2 4.6 5 4.4

KaTanor npoayKumm
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BepTMKaHbele CTalibHble annapaTtbl C
nepemewinBaroLiMMmmn yCTpOI;ICTBaMM

HdonycTumoe HapyXHoe fgaBneHue, Krc/cm?2

Tabnuua 2.4
Q [}
S © © 00w
E 9 2FFSS O6wem annaparta, m3
= moOo oL O
S c o EE Qg
c 9 C ao@ g =
o x OO © x
= >QHm 1 2 3,2 6,3 10 16 25 32 50
00 6 0,97 0,85 0,59 0,41 0,33 - - - - -
01 6 4,24 5,23 5,76 5,88 4,25 - - - - -
10 3 - - - - - 0,36 0,25 0,2 0,13
10 6 - - - - 0,53 0,36 0,46 0,38 0,25
1" 6 - - - - 4,23 5 4.4 4,6 4,2
12 6 - - - - 0,97 0,89 0,6 0,48 0,32
80 0 0,1 0,1 0,1 0,1 0,1 - - - - -
90 0 - - - - 0,1 0,1 0,1 0,1 -
HasHayeHue wTyuepoB
yuep Tabnuua 2.5
O6Go3HavyeHne
HasHa4yeHune
wTyuepa
A [nsa Bxoga npoaykrta
[5) TexHonorndeckun
B TexHonorndeckumn
r [nsa npepoxpaHUTErnbHOro KnanaHa
O Ons TpyGbl NnepenaBnvBaHus
E PesepBHbIn
X [Ons maHomeTpa
n Ons TepmomeTpa
K, K1 [ns Bxoga un Bbixoga TensioHocuTens
L JTrok
M, M1, M2 [ns Bxoga n Bbixoga TenroHocuTens
H, H1 [Ona Bxoga v Bbixoga TennoHocuTens
Hz, Hs [ns Bxoga n Bbixoga TensioHocuTens
(0] [na Bbixoga npoaykta
M [Onsa nepenuBa npoaykta

PekomeHgauum no MpUMEHEHUIO MeLlanok B
3aBMCMMOCTU OT UCMOMHEHUSA KOpryca W HasHavYeHus
annapaTta npuBegeHbl B Tabn.2.7. Kaxgbin w3
NpoLECcCOB, MNepPeYUCreHHbiXx B Tabn. 2.7, MOXeT
COMPOBOXAATbCs MaCCOOOMEHHOM ”  XMMMWUYECKON
peakuunen.

npe,Cl,I'IO‘-ITVITeJ'IbeIM ABNAeTCA nNpuMeHeHune nepe-
MelmBarLlero yCTpOﬂCTBa C MMWHMManbLHOW MOL-
HOCTbIO NpnBoaa.

KOHCTpYKLMS 1 OCHOBHbIE pasmepbl MeLlarnok - rno
ATK24.201.17.

€MKOCTHOE 1 KOJTOHHOEe O60pyﬂ,OBaHVIe

[lpugodsbi. AnnapaTbl KOMMNMNEKTYKT MOTOp-
peayktopamu Trnos PL80 n PLI130 no HomeHknaTtype
3aBoga AO «CMHMO - UHXWUHWPUHI» C 3nekTpo-
apuratensammn  obLEenpoOMbILLIEHHOIO WKW B3PbIBO-
3aLUULLEHHOTO WUCMNOMHEHUSA (UCMOMHEHNE 3NeKTpo-
OBuvrartens ykasblBaeTcs 3aKa3qmKkom).

KomMnnekTytouwme MoTop-peayKTopbl 4515 annapaToB
C Koprnycamu BCEX WCMOMHEHUN B 3aBUCMMOCTM OT
obbema annapara 1 UCMONHEHNA MeLlankn NpUBeaeHbI
B Tabn.2.8. B Tabn. 2.9 npuBedeHbl OCHOBHblE
nokasaTenu KOMMIIEKTYHLLNX MOTOP-PeayKTOPOB.
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BepTMKaﬂbele CTalibHble annapaTtbl C
nepemewinBaroLiMMmmn YCTpOVICTBaMM

[dnameTpbl yCIIOBHOIrO NPOXoAa WTyLepoB

Tabnuua 2.6
o a OunameTp ycrnoBHOro npoxoaa WTyLEepoB, MM
o ©
O s
E £ = A B B r a E | X | u K, n m H, | Ha 1 g
= <) K1 b H1 Hs ’
= M2
[ns annapaToB C 3MNIMNTUYECKOMN KPbILIKOM
1000 100 8 80 80 50/80 - 100 50 150 50 - - 100
1400 150 100 100 | 100 65/100 50 100 50 250 50 - - 100
1600 200 100 100 100 100/150 50 150 50 250 50 - - 100
1800 200 100 100 100 100/150 50 50 150 50 250 50 - - 100
2200 200 100 100 150 125/200 50 200 80 500 50 80 25 150
2400 250 200 200 150 125/200 100 200 80 500 80 80 25 150
2800 250 200 200 200 150/250 100 250 80 700 80 80 25 200
3000 250 200 200 200 150/250 100 250 80 700 80 80 25 200
[Onsa annapaToB C NJIOCKOMN KPbILLIKOW
1000 100 80 50 50 150 100
1400 150 100 50 50 250 100
1600 200 150 50 50 250 100
1800 200 150 50 50 250 100
2200 200 | 150 ) 100 100 50 | 2 ) 80 | 500 ) ) ) 150
2400 250 200 100 80 500 150
2800 250 200 100 80 700 200
3000 250 200 100 80 700 200
BbiGop Mewanok B 3aBUCUMOCTU OT UCMOJTHEHUA Koprnyca
P pry Tabnuvua 2.7
Mpouecc, ocywecTBnAemMbIA B annapare
= P > A
- [} [<}] x 5
s s 8 i g 285|lga=h|3 = @ R =
= 25 3z 8oz 8o¢822 ° z B3
S BHyTpeHHue 2 5| Ucnonuenne 2235|882 583338 3| $= |3 ey = g
g ycTpouncTBa §§ Kopnyca 25 g;§§g;§§g§5 <:v:§ £§§ 5%
annaparta Tz annaparta S8C|5sEE|ISSEE|E28 gﬁ O%% 23
£ 28 §gS(zac8gza28|823| 55288 | £3
L T kB SSX¥X|lcocIlcocEI|laQ * s % 5 Q 5 o \©
8 % 53 [22z5/82g8|55 | g |+-go| £2
8 sB [CREECREEZS | & = | =
= o & o8 > o =3
° > > % o
6e3 BHyTPeHHUX | . 00, 10, 80, 90 + + — — — —
5 o YCTPOMCTB 01, 11, 12 N N — — — +)
z 3
% é oTpaxartensHele | . 00, 10, 80, 90 — (+) + + + — Oo 5
=5 neperopoakm 01, 11, 12 — (+) + + + (+)
3MeeBUK 33 00, 10, 80, 90 + + — — — +
= (+) — — — — (+)
8 | Ges BHYTpeHHUX 01,11,12
z CTDOIA 10 + + + — — +
= YCTPONCTB 5-50
< 00, 10 + + + — — —

[pumedaHue. 3Hak (+) O3Ha4YaEeT, YTO NPMMEHEHNE MeLlanku OonyckaeTcsl, KOrga B COOTBETCTBUM C pacyeToM

NpoLEeCcc He MOXET ObITb OCYLLECTBIEH MeLuankon ncnonHexms 03 unm 33.
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BepTukanbHble cTanbHble annapaTbl €
(48 nepemMeluMBalOLWMMMU YCTPONCTBAMMU

BbiGop MmoTOp-peaykTopa B 3aBUCUMOCTU OT 06 beMa Kopnyca Tabnuua 2.8

O6o3Ha4yeHue MoTop-peayKTopa

HoMuHanbHbIN . .
ANs annapaToB ¢ MeLwankaMu U BHYTPEHHUMM YCTPOUCTBaMN UCMNOJTHEHUN

o6bem
annapara, M’

03 133 23 10

1 PLI8O/2 -3,0-170 PLI80/2 -3,0-170 PLI80/3 -5,5-45

2 PLI80/2 -3,0-170 PLI80/2 -5,5-130 PLI80/3 -5,5-45
3,2 PLI80/2 -3,0-170 PLI8 0/2-5,5-130 PLI80/3 -5,5-45

5 PLI80/2 -3,0-170 PLI80/2 -15-125 PLI80/3 -5,5-45
6,3 PLI80/2 -5,5-130 PLI80/2 -15-125 PLI8O/3 -7,5-45
10 PLI80/2 -5,5-130 PLI130/3 -22-32; PL|130/2 -18,5-63 PL1130/3-15-32
16 PLI80/2 -15-125 PLI130/3 -22-32; PL|130/2 -18,5-63 PL1130/3-15-32
25 PLI130/2 -18,5-63 * PLI130/3 -18,5-20
32 PLI130/2 -18,5-63 * PLI130/3 -18,5-20
50 PL|130/2 -18,5-63 * PLI130/3-18,5-20

* - pa3paboTka KOHCTPYKTOPCKON JOKYMEHTaLUN N N3rOTOBIIEHNE MOTOP-PEAYKTOPOB MOLLHOCTbI0 6onee 30 kBT -
Npon3BOANTCS UHAMBUAYANBHO, COMMacHO HanpaBeHHOro B Hal agpec 3akasz4rMkoM OMpPOCHOro NinucTa.
[pumeyaHue. B 0603Ha4YeHMM MOTOP-PedyKTopa, YMCcna, ykasaHHble Yepes TUpe, O3HAYaloT:

-...- MOLWHOCTb npuBoaa (kBT),
-... - YacToTa BpalleHnsa BbIXogHoro Bana (06/MuH).
Hanpumep: PL80/2-3,0-170

roe: 3,0 - mowHocTe npuBoga (kBT), 170 - yacToTa BpaleHus BbIxogHoro Bana (06/MuH).

Yrnnom+HeHus. AnnapaTtbl U3roTOBMAKOT C CallbHU-
KoBbIMY ynnoTHeHuamu Tuna 1¥Yb no OCT 26-01-1247
UNu TOPUOBBIMU yNnoTHeHuMAMM Tuna TMIO (gns
annapaToB o6beMom 3,2m3 1 6onee) no ATK 24.201.13.

Wncpp Tuna ynnotHeHuss B obosHadeHuu anna-
patoB: C- canbHUKOBOE; T- TOPLIOBOE.

CanbHuKOBbIE YMITOTHEHUS MPUMEHSIIOT B annapa-
Tax, NpegHasHa4YeHHbIX AN HETOKCUYHbIX, HENerkore-
TY4Mx U HEB3PbIBOOMACHbIX cpen, paboTawwux npu
aTMoccepHOM AaBneHuu, M3bbITOYHOM OaBfeHun Lo
6 Kr/cM2 unu nod BakyymMOM C OCTaTOYHbIM AaBlEHUEM
He Hwke 300 mm pT1.cT. [Jonyckaerca npumeHeHune
CarnbHUKOBbIX YMMOTHEHUA OMS TOKCUYHBIX Cped npu
YCINOBMWN, ECNN KOHLEHTPALMS TOKCUMYHbLIX BELLECTB B
HacCblLLEHHbIX Mapax Haga MOBEPXHOCTbID KUOKOCTU
BHYTPU annapaTta npu paboymx ycrnoBusAX He
npeBblaeT NpegenbHO LOMNYyCTUMYK KOHLIEHTPaLMIo
(n.g.k) gnsa paboyenm 30HbI NO [OENCTBYHLWMUM
CaHUTapHbLIM HOpMam.

TopueBble YNIOTHEHWUSI NPUMEHSIOT B annapartax,
npeAHa3Ha4YeHHbIX OS5 TOKCUYHBIX, MOXapOoonacHbIX 1
B3pbIBOOMNACHbLIX Cpef, HEe3aBUCUMO OT [JaBMeHus
B annapate, a TaKkke B annaparax, paboTawmx
noa BaKyyMOM C OCTaTO4HbIM [JaBreHMeM MeHee
300 MMm.pT.CT., HE3aBNCUMO OT CBOWCTB pabouer cpeapl.

Bbi6op TMna ynnoTHeHMs B 3aBUCUMOCTM OT CBOMCTB
paboyel cpenbl 1 OaBneHWss B annaparte Npou3BOAUT
NpoeKTHas opraHu3aums, BbibmpatoLLas annapar.

€MKOCTHO€E 1 KOJTOHHOEe oGopyp.oaaHme

Mpu wucnonb3oBaHWM annapatoB B HapyXHbIX
yCTaHOBKax criedyeT MNpedycMOTPeTb 3alluTy YhnoT-
HeHVs Bana OT BO3AeNCTBMSA KNMMaTUYECKNX haKTOPOB.

[na cbeMa M YCTaHOBKM TOPLIOBbIX YMNIOTHEHMWA
npousBOAUTCA 4YacTuyHaa pasbopka npuBoga B
COOTBETCTBUU C WHCTPYKLMEH MO MOHTaxy U
3KCMyaTauun, BXOASLLEN B KOMIMIEKT MOCTaBKy.

Komnnekt noctaBkm - no COY MIM 71.120-
217:2009, TOCT P 52630 u TP TC 032/2013. Annapat B
cbope c OTBETHbIMU praHuamu n npoknagkamu us
napoHuTa wnuM [pyruMm Mo cornacoBaHuUlo c
3aKa3ynKoM.

MoTop-penykTop 1 TopueBoe YNIoTHEHWE NocTaB-
NS0T CHATLIMU C annapaToB B OTAENbHON ynakoBke B
KOMMMIEKTE C PEerynmpoBOYHbIMU (OTXKUMHBIMN)
BUHTaMW, OMOPHbLIMW MNACTUHAMU, MOHTAXHbIMU
npucnocobneHunamu, 3UIM n conpoBoguTeEnbHOM
JOKyMeHTauuen.

Ona npegoxpaHeHua OT MNOBpPeXOeHUin npu
TPaHCMOPTMPOBKE Basl M MeLLanku packpenssioT BHYTPY
annapara.

KoHTponbHo-u3mepuTenbHble NpMbopsl, apmaTypa,
NMpeaoXpaHuTenbHble YCTPOMCTBA U TUMb3a TepMo-
MeTpa B KOMMNIEKT NOCTaBKW He BXOASAT.
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BepTMKaHbele CTalibHble annapaTtbl C

(4 NnepemMeluMBaloLWMMM YCTPONCTBaAMMU

TexHu4eckasn XapakKTepucTuka MmoTop-peaykrtopoB

Tabnuua 2.9

® 5 o

« & =T $ s ]

28X 532 3 3 z

K o = ® © g o . ®

dwo £ o 2Qs g Macca
O6Go3HauyeHne HanmeHoBaHue T 2g g = @ o = Ex ’

T ge ) © O o Kr

O o X - = = 20 5

=gz g °8 5y

g e g x 6 3 g

o o 1 S S

=0 C
1.5000 -2379.00 -00 PLI80/2 -3,0-170 3,0 170 170 8,0 328
1.5000 -2376.00 -00 PLI80/2 -5,5-130 5,5 405 130 11 328
C300.274 PLI80/3 -5,5-63 55 1670 32 45 326
C300.274 -01 PLI80/3 -5,5-125 55 1190 45 32 326
1.5000 -2384.00 -00 PLI80O/3 -7,5-125 7,5 1590 45 32 328
C300.270 PLI80/2 -11-63 11 1690 63 23 330
C300.270 -01 PLI80/2 -15-125 15 1150 125 12 328
1.5000 -2375.00 -00 PLI80/2 -15-125 15 1150 125 12 328
1.5000 -2377.00 -00 PLI130/3 -15-32 15 4485 32 45 960
C300.282 -01 PLI130/3 -15-32 15 4550 32 45 967
1.5000 -2383.00 -00 PLI130/3 -18,5-20 18,5 8840 20 72 967
1.5000 -2355.00 -00 PLI130/2 -18,5-63 18,5 2810 63 23 990
C300.282 PLI130/3 -18,5-250 18,5 7171 25 58,8 965
C300.282 -02 PLI130/3 -22-32 22 6680 32 45 955
C300.278 PLI130/2 -30-63 30 4610 63 23 990
C300.278 -01 PLI130/2 -30-250 30 1160 250 6,0 980
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Al1l'lapaTbI c afinimnTtnyeCcKkum AHULLEM U
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CbEeMHOM ANSIMNTUYECKOMN KPbILLKOMN
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OnpocHbIK NucT anA 3aKkasa annapara
C nepemMeLInBalOLWUM YCTPOUCTBOM

YcnoeHoe obosHaveHue annapara _ Konunyectso

1. Pabouee naBneHue B kopnyce:

n3bbITOYHOE, Krc/CcM?2 ocratoyHoe, MMa

Pabouee 13bbITOuHOE JaBneHune B pyballke, Kr ¢/cm?

2. Pabouas Temnepatypa cpeabl, °C:

B KOpnyce B pybaLuke

PacueTHas Temneparypa cTeHku kopnyca, °C

Kopposus B kopnyce

3. HameHoBaHMe KOMMNOHEHTOB paboyel cpeapl

MoxxapoonacHocTb (ga, HeT) B3pbiBoonacHocTb ( Aa, HeT)

Hannuve cunbHoaencTByoWNX S00BUTLIX BELLECTB (4a, HET)

4. HeobxoauMMOCTb UCMbITaHWIA Ha MEXKPUCTaNnJIMTHYK0 KOppOo3uto no

metogy AM IOCT 6032 (ga, HeT)

5. HeobxogumocTb yCcTaHOBKM TpyObl NepedaBnuBaHns (aa, HeT)

6. Onopbl annapata (onopbl-CTOWKW, ONOpPbI-Narbl, ONopbli-fanbl yBeNMYeHHbIe,

unnmnHapuy4eckasa onopa, KonbueBas onopa)

7. HeobxoammocTb NpuBapku AeTanen Ans KpenneHus Tennonsonsumm (oa, Her)

HeobxogmMmocTb NpuBapku Nofnoc Ans Niowazok u nectHuy, (4a, Her)

8. HanpspkeHne nutaHua anektpoasuratens, B

YacToTa T10Ka, 'y

9. MecTo ycTaHoBKM annapara (B NoOMeLLeHUW, Hapy>KHasi yCTaHoBKa)

Knumatuyeckoe ncnonHexue no NOCT 15150 (Y2 T2)

10. TexHonorn4yeckui npoLecc, ocyLLecTBNgeMbIN B annapaTte

FR U N Z E KaTtanor npoaykunn



OnpocHbIK NucT anA 3aKkasa annapara
C nepemMeLInBalOLWUM YCTPOUCTBOM

11. OcHoBHasi apMaTypa, KOHTPOIbHO -M3MepuUTeNbHbIE NPUBoPLI 1 NPUGopLI 6e30MNaCHOCTM

HanmeHoBaHue | Kon-Bo DN PN, krc/cm2 | Martepuan MecTo ycTaHOBKMU

MpumeyaHne: Tabnuua 3anosHseTcs Ans annapaTtoB ¢ paboyM M3B6bITOYHLIM AABMIEHWEM CBbiLLE
0,7 krc/cmM2 gnsi cocTaBrneHUsi nacnopTa annapata. Apmartypa v npubopbl B KOMMEKT

NOCTaBKN HE BXOOAT.

12.Apmatypa n npmbopsbl KUIM 1 A B KOMNNEKT NOCTaBkM BXOAAT (A4a, HeT):

13. HanmeHoBaHue, NOYTOBbLIV MHOEKC, MOYMTOBbLIA N TenerpadHbln agpec, TenedoH:

NPeanpUsTUS, 3aMOSTHUBLLETO OMPOCHbLIN JIACT.

JdomkHocTts @.1A.0. Moanuce Hata
OTBETCTBEHHOIO Nnua (3aBepsieTcd neyarbio)

€MKOCTHO€E 1 KOJTOHHOEe oGopyp.oaaHme FR U N Z E



OnpocHbIN NUCT ANA 3aKa3a ToOpLoBOro ynioTHeHUs Ans
KOMNJieKTauum annapara ¢ nepemMeLimBaloLWmMM YCTPONCTBOM -

YcnosHoe o603HadYeHWe annapara

1. [laHHbIE O NepemMelLMBaeMomn XNUOKOCTH:

HanmeHoBaHue

CocTaBa (KOMMOHEHTbI); KOHLIEHTpauus

Temnepatypa Pa6./Makc.

PH
Hanuune TBepabIx YacTuL Ja Hert
Kpucrannusauus XXngkocTu Oa Hert

3aTBOpHaFI XNOKOCTb

2. [laHHble 06 ynnoTHeHUn

MpeonoyTuUTENbHbIA TUN YNIOTHEHNUS OpawnHapHoe [JBonHoe TaHaem

I'Ipep,nhoMTeanan mMmartepunan nap TpeHuda

I'Ipep,nhoMTeanan MaTtepunan ynnoTHUTENbHbIX KONeL

Hanun4yme oxnaxg./MpombIB. XNOKOCTK fda Hert

3. HanmeHoBaHuWe, NoYTOBbIN MHAEKC NOYTOBLIN 1 TenerpadHbI agpec, TenedoH npeanpuaTus, 3anonHuBLLErO
OMPOCHbBIN NUCT

HormxkHocTb ©.1.0. Mognuceb Hata
OTBETCTBEHHOIO Nnua (3aBepsieTcsa nevatbio)

FR U N Z E KaTtanor npoaykunn




B WKy W

111111

ooooo

Oﬁmﬂ 0 6 il .JLH. _
: L i ﬁﬂau

PesepBya

ANA XpaHeHUsE
HedoTen pop,yKT

N\




m Pe3epByapbl ansi xpaHeHus HedpTn, HechTenpoayKTOB U BOAbI

PesepByapbl BepTukanbHble cTanbHble (PBC)
npeacTasnsAloT cobon cBapHOW LIMNMHAPUYECKNIA coCya,
C onpeaeneHHblM BHYTPEHHUM OMaMeTpoM U BbICOTOW
CTEHKM, KOTOpble XapaKTepHbl A7 AAHHOIO TUMOBOro
pasmepa pesepByapa. PesepByapbl BbINOMHEHbI MO
TWNoBbLIM NPOEKTaM C U3MEHEHUSIMU COFTACHO HOBbIX
npaeun ycrtporictea PBC.

Pe3epByap npegHasHayeHbl A5 XpaHeHUs HedhTu U
HedpTenpoayKTOB NIOTHOCTLIO He Gonee 1 T/M3, a Takke
BoAbl. PesepByap ycTaHaBNMBaeTCs MOCKAM OHULLEM
Ha OeTOHHYIO MOAYLIKY Ha MeCTe JKchnyaTauuu.

Kpbllwa pesepByapa MMeeT KOHycoobpasHyto bopmy u
HabupaeTcsa M3 LIWUTOB.

B cocTtaB pesepByapa BXOOWUT NeCTHMLA LUAXTHas,
npegHasHavyeHHas Ans obcnyxueaHus obopynoBaHUS
pesepByapa, pPacnonoXeHHOro Ha kpbiwe. OpHo-
BPEMEHHO OHa SBNAETCA KapKacoMm ANnsd TpaHcrnop-
TUPOBKU CTEHKW pe3epByapa K MeCTy MOHTaxa.

OcHoBHOV MaTepuan pesepByapa: HW3KONerMpoBaH-
Hasl cTanb, yrmepogucTtas cTanb.

OCHOBHble MaKCMMaribHble pacyeTHbIEe MOJOXKeHUs,
NPUHATbIE NPY NPOEKTUPOBaHUMN pe3epByapoB

1. MnoTHOCTL NpoaykTa
2. Bec cHeroBoro nokposa

3. CkopocTHOI Hanop BeTpa

4. MMHumManbHaga TemnepaTypa Hapy>KHOro Bo3gyxa

no 1 1/m3

Ao 2 KrMa (20 krc/cm?)
no 1 KMa (10 krc/cm2)
00 MuHyc 60°C

1 - CteHka
2 - OHnwe
3 - Kpblwa
4 - JlecTHMUA WIaxXTHas

Bbicota H n guametp D 3aBucaT ot o6bema pesepsyapa.

PacnonoxeHne nokoB 1 I'IanyGKOB cornacHo TunoBoro npoeKkTa Ha OCHOBaHMWM KOTOPOro MU3rotaBliMBaETCA

OaHHbIN pe3epByap.

@FRUNZE
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*J@ PesepByapbl AN XxpaHeHUs He(pTU, HechTenpPoAYKTOB U BOAb}

OcCHoOBHbIe pa3Mepbl TUMOBbLIX pe3epByapoB

Tabnuua 3.1
O61bem, BbicoTa OuameTp
m3 H, Mm D, MM
200 5980 6630
300 7450 7580
400 7450 8590
500 5960 10430
700 8940 10430
1000 11920 10430
2000 11920 15180
3000 11920 18980
5000 14900 20920
10000 17900 28500
20000 17900 39900
Pe3epByap MoOXeT ObITb YKOMMIEKTOBaH
cneayrowmum obopyaoBaHnem
Tabnuua 3.2
o HanmeHoBaHue
n/n
1. JTiok cBeToBOM
2. JTIOK MOHTaXXHbIV
3. JTiok - nas | nosica oBanbHbIN
4. JTiok - nas | nosica
5. YCTPONCTBO NpremopasgaToyHoe (MoKymnHoe)
6. MonHuenpremMHuK Kpbiwu
7. Cuctema nogorpesa
8. XnonyLika ¢ MexaHu3MoM ynpasneHus (MokynHasi)
9. leneparop IMTIC (nokynHow)
10. KnanaH gbixatenbHbii KOC (nokynHow)
11. OrHenperpaguTenb (MOKYMHOW)
12. Mpo60ooTOOpHUK (NOKYNHO)
13. MaTpyboK BEHTUNALMOHHBIN
14. [MOHTOH (NOKynHowM)

€MKOCTHO€E 1 KOJTOHHOEe O60py£l,OBaHVIe

[MOHTOHBI npegHasHavyeHbl O51A  COKpalleHUdA
notepb OT MCHapeHMVI NPOAYKTOB. Mo >xenaHuto
3aKa34ynmkKka ucnonb3yrwnTCd nNOoNIMMEpPHbIE U
arltoMMHMEBbIE MOHTOHBbI.

[bixaTtenbHasi annapartypa ycTaHaBMBaeTCs Ha
cTauMmoHapHOWM Kpblwe cornacHo TunoBoro
npoekTa. K Hel oTHOCATCS, B 3aBMCUMOCTU OT TMNa
pe3epByapoB, KranaHa [AbixaTenbHble, KnanaHa
npeaoxpaHUTENbHbIE, OrHenperpaguTenu,
naTpyokn BEHTUNALNOHHbBIE.

PesepByapbl KOMNNEKTYIOTCA CUrHanNn3aTopamm
BEPXHEro YPOBHSI.

Mo >kenaHuio 3akasHuKa, pe3epByap MOXeT
ObITb YKOMMNNEeKToBaH cneayruwnum KOHTPOJIbHO-
N3MEPUTESTIbHLIM 060py,D,OBaHVIeMZ

1. CurHanusaTop HUXXHEro YpOBHS;
2. PedpnekcHbIn ypoBHEMED;

3. OaTuuk ons nsmepeHns TemnepaTtypbl cpeabl
M BO3gyxa B pesepByape.

YcTponctBaMn noxapHon 6e3onacHocTM U
MOMHUe3aWwnTbl pe3epByap KOMMMEKTyeTcs
cornacHo TMnoBoro NpoekTa.

@FRUNZE
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EmMKocTM noa3emMHblIe ropu3oHTasibHble APeHaXHble

MpeanpusiTue UsrotaBNuBaeT ABa TUNa
noas3eMHbIX eMKOCTEeMN:

EM - emkocTn nog3emHble 6e3 nogorpesarens;

ENMM- emkocTn nog3emMHble C NogorpeBaTenem.

TexHunyeckne TpeboBaHNA K maTepuanam, U3rotos-
NEeHUn, NpMemMKe, MeTogam UCMbITaHUIA N KOHCEpBaL MK
annapartoB no COY MIIM 71.120-217:2009, NOCT P
52630 TP TC032/2013.

o maTepuanbHOMY UCMOMHEHNIO:

- uWCnonHeHne 1 - Ona pavioHOB CO CpedHen
TemnepaTypoil caMOn XONOAHOW NATUOHEBKU HE HUXKe
MuHyc 20°C;

- WCMNOfHEeHWe 2 - AOnsi panoHOB CO CpeaHen
TemnepaTtypon caMon XOSIOAHOW NATUOHEBKU HE HUXe
MUHyc 40°C;

- ucnonHeHne 3 - 4N panoHOB CO CpedHen
TemnepaTypon caMOn XONOAHOW NATUOHEBKU HE HUXKe
MuHyc 60°C.

EmKkocTM Bcex TMMNOB AOMKHbI 6biTb 0BYCTPOEHDI
oborpeBaeMbiM GETOHHbLIM KOoALEM At paoHOB C
TemnepaTtypon camMoOW XOSIOOAHOW NATUOHEBKU HUXe
MUHyc 40°C.

EMKOCTM KOMMNNEKTyeTcs 3MeKTPOHACOCHbIM
arperatom XIE 80-50-200--55.

Mpumep ycrnoBHOro o603Ha4YeHNUs EMKOCTU MpU
3aKase:

- eMKocTb 6e3 nogorpesatens (ElM), HOMUHaNbHBIM
o6bemMoM 25 M3, BHYTpPeHHUM OuameTpom 2400 MM,
KOHCTPYKTMBHOIO WUCMOnHeHnss 1, ¢ MartepuarnbHbIM
ncnornHeHveM 1, 6e3 6eToHHOro konoaua:

EM 25-2400-1.

To e ¢c TepMoobpaboTKOM:

EN25-2400-1-T.

- emKocTb 6e3 nogorpesarens (EIM), HOMUHaNbHLIM
obbemom 16 m3, BHyTpeHHUM auameTpom 2000 mmM,
KOHCTPYKTMBHOIO WCMNOMHeHus 1, ¢ marepuarnbHbIM
nucnonHeHnem 2, obopyaoBaHHasi GETOHHbIM Konoa-
uewm (K):

EMN16-2000-2-K.

To e B cnyvae TepmMoobpaboTku:

EMN16-2000-2-T-K.

- emKocTb ¢ nogorpesaternem (EMNM), HomMnHanbHbIM
o6bemoM 40 M3, BHYTpeHHUM auameTpom 2400 mm,
KOHCTPYKTUBHOrO WCMOMNHEHNS 2, MaTepuanbHbIM
ucnonHeHnem 3, obopygoBaHHash GETOHHBIM KOMoA-
uem (K):

EMNM 40-2400-3-K.

To e B cnyvae TepmoobpaboTku (T):

ENM 40-2400-3-T-K.

EmMkocTn MoryT ObiTb 3akal3aHbl 0e3 anekTpo-
HacocHoro arperata.

Mpumep ycnoBHoro o6o03Ha4YeHUss eMKocTen
noa3eMHbIX, APeHaXHbiX MocTaBnseMbix 6e3
3MeKTPOHACOCHOrOo arperara:

- emKocTb 6e3 nogorpesatens (EIM), HOMUHaNbHbLIM
obbemomM 40 m3, BHyTpeHHUM anameTpom 2400 MM,
BblcOTOM ropnosuHel 1600 MM, COOTBETCTBYHOLLUX
KOHCTPYKTMBHOMY MCMOMHEHUIO 1, ¢ MarepuarnbHbiM
ncnorHeHneMm 2, obopyaoBaHHOE GETOHHbLIM KOMNOALEM:

ENM 40-2400-1600-2-K.

To ke B cnyvae TepmoobpaboTku.

EM 40-2400-1600-2-T-K.

Taxe eMKOCTb, HO C NogorpeBaTtenem:

ENM40-2400-1600-2-T-K.

Ta e eMKOCTb, HO 6e3 6eTOHHOro Konoaua:

EM 40-2400-1600-2-T.

MaTepMaanoe ncnoJsyiHeHue

Tabnuua 4.1
Cpeanusn Temneparypa °32"°'7' MuHyc 20 MuHyc 40 MuHyc 60
XonoaHow NATUAHeBKYU, °C
UHpekc maTepmuanbHOro 1 2 3
MCNOSHEHMUA
Kopryca, QHuLL, cT3nc4
o pemoera raes, | QBT8O | Crane 09r2C-6 | Crans 09720+
2 rOCT 5520 rocT 5520 FOCT 5520
£ | mokoB ana S>25 mm
= Cranb 1012
E E LWITyLepoB Ctanb 20 TOCT 1050 FOCT 4543
5] Cranb 09I2C
§ Nosoc, KOCbIHOK C13nc4 NOCT 380 FOCT 5520
S | Tpy6 Crtanb 20 FOCT 1050
= Cranb 102
g HapyXHOro Cranb mMapok: 35, 40 FTOCT 1050 FOCT 4543
5‘2‘ BHYTPEHHEero Cranb 20X13 NOCT 5632

* EMkocTu narotasnmeatotrcs no COY MMM 71.120-217:2009, NOCT P 52630 u TP TC 032/2013.

€MKOCTHO€E 1 KOJTOHHOEe O60py£l,OBaHVIe
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EmMKocTM noa3emMHblIe ropu3oHTasibHble APeHaXHble

Ta6nuua WTyuepoB U NOKOB

Tabnuua 4.2
Mpoxon 3 OaBneHue BLiner
O6Go3HaueHue Ha3HauyeHune Kon-Bo YCNOBHbIU ycnoBHoe PN, ’
DN Mna(krc/cm2) MM
A Jlok 1 800 0,25 (2,5) -
b JTiok ans Hacoca 1 700 0,25 (2,5) -
B Bxoa npoaykta 1 200 - -
r Bbixog npoaykTta 1 65 - -
O Bbixop npoaykTa aBapurHbIn 1 150 - -
E Bxon napa 1 100 1,6 (16) 200
K BosayLHuk 1 100 1,6 (16) 200
3 Ona ypoBHemepa 1 65 4,0 (40) -
n [ns TepmonpeobpasoBaTtens 1 50 - -
*1K Bxop tennoHocutensi 1 20 - -
*1N Bbixoa TennoHocuTensa 1 20 - -
*2M Bxop tennoHocutensi 1 20 - -
2H Bxopn TennoHocutens 1 20 - -
*1 — pna emkocTen Tuna EMM.
*2 — AN eMKocTel ¢ 6ETOHHbIM KonogueM.
OCHOBHbI€ KOHCTPYKTUBHbIE pa3Mepbl, MM
Tabnuua 4.3
O6bLem I\-I,OMMH??anbIFI 8 12,5 16 20 25 40 63
H, M
McnonHeHne eMKoCTuU 1 2
0 2000 2400 3000
L 2880 4280 5280 4826 5826 9026 9244
H 4925 5235 5240
S 8 10
h 1300 900 1000 1000
h1 600 800 1100
L1 2400 3800 4800 4200 5200 8400
L2 - - - - 1834 5841 5892
1 - - - - 1834 1947 1964
n - - - - 1 3
12 1050 1620 2350 1750 2700 5840
13 700 730 1000
14 500 1020 1220
15 2050 2450 3050
16 570 680 800
17 610 1820 2550 1950 3200 6040
18 - 1900 2400 2100 1833 1650
19 - 910 1275 975 1600 2000
110 - - - - - 2040

@FRUNZE
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EmMKocTM noa3emMHblIe ropu3oHTasibHble APeHaXHble

Macca emMKocTel, He nognexawmx TepmoobpaboTke

Tabnuua 4.4
06BLeM HoMUHanNbHbLIN, VH, m3
MapameTpbl
8\12,5\16\20\25\40\63
KOHCTpYKTUBHOE MCMOMHEHNE EMKOCTU 1 ‘ 2
OneKkTpoHACOCHbIN arperaT Twn anekTpoaBuratens ANMC 160 MBY 2,5
XIE 80-50-200--55 MowHocTb anekTpoasuratensi, KBt 15
MeTannokoHCTPYKLUUN 6ETOHHOTO KonoaLa 370
OnekTpoHacocHoro arperata XIMNE 80-50-200-0-55 570 575
Emkoctun 2125 2680 3080 3270 3870 5635 8230
= -
x
5 Llé EMKOCTU C 3neKTpoHacoCHbIM arperaTtoMm 2695 3250 3650 3840 4440 6210 8805
e S XTIE 80-50-200-0-55
S EMKOCTU C anekTpoHacoCHbIM arperatom ) 402 421 481 ]
® XIE 80-50-200-[-55 n MeTannokoHCTPYKLMSMU 3065 3620 020 0 810 6580 9175
§ - Ewmkoctn 2150 2720 3130 3310 3940 5735 8430
©
C
= o EMKOCTU C anekTpoHacoCHbIM arperaTom 2720 3290 3700 3880 4510 6310 9005
= |XIE 80-50-200-0-55
=
I— |EMKocTM c anekTpoHacoCcHbIM arperatom 3090 3660 4070 4950 4880 6680 9375
XIME 80-50-200--55 1 MeTanmnokoHCTPYKLMAMU

Macca emKocTel, noanexaiimx TepMmoobpaboTke

Tabnuua 4.5
0O6beM HOMUHANbHbINA, VH, M3
MapameTpbl
8\12,5\16\20\25\40\63
KOHCTpYKTUBHOE MCMOMHEHNE EMKOCTU 1 ‘ 2
OneKkTpoHaCOCHbIV arperaT Twn anekTpoaBuraTens ANMC 160 MBY 2,5
XIE 80-50-200--55 MoLHocTb anekTpoasuratens, kBt 15
MeTannoKoHCTPYKLUUN 6ETOHHOTO KonoaLa 370
OnekTpoHacocHoro arperata XMNE 80-50-200-[1-55 570 575
= EmMKOCTM 2125 2680 3080 3800 4490 6630 9480
x
g); E EMKOCTU C 3nekTpoHaCcOCHbIM arperatom 2695 3250 3650 4370 5060 9205 | 10055
5 § XIE 80-50-200-0-55
© | = |EMKOCTU C 3MEKTPOHACOCHbLIM arperatomM
% XTE 80-50-200-[-55 1 MeTannokoHCTPYKLMSAMU 3065 3620 4020 4740 5430 9575 | 10425
§ C Emkoctn 2165 2720 3130 3840 4560 6730 9680
T C
S | W |EMKOCTM C 9nekTpoHaCOCHbIM arperaTtom
§ XTTE 80-50-200-11-55 2735 3290 3700 4410 5130 7305 | 10255
= |EmKkocTu ¢ anekTpoHacocHbIM arperatom
XIME 80-50-200-[-55 1 MeTanmnokoHCTPYKLMAMU 3105 3660 4070 4780 5500 7675 10625

€MKOCTHO€E 1 KOJTOHHOEe O60py£l,OBaHVIe
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M Emkoctu Tuna EI, EMNM nognexawwue TepmoobpadboTke
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M OGopyanoBaHne eMKOCTM OETOHHbLIM Koroauem
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Bo3ayxoc60pHUKU-pecuBepbl AN BO3AYLWHbIX
CTaLMOHapPHbLIX KOMMNPEeCcCcopoB

Bo3gyxocOOpHUKM C HOMWHambHbIMU OObeMamu:
0,5;1,0;1,6; 2,0; 3,2; 4,0; 6,3; 8,0; 10; 16; 20; 25; 32; 40;
50 m3 n pabounmu pasnenHuamu: 0,8; 1,0; 1,4 MMa
(8, 10, 14 krc/cm?), NnpeaHasHaYeHbl AN YMeHbLLEHUS
KonebaHua [aBneHWss B BO3gyxonpoBogax U Ans
co3aHusA 3anaca Bosayxa npu paboTte BO3OyLUHbIX CTa-
LMOHAPHbIX KOMMPECCOopoB OOLEero HasHa4YeHus u
POTaALMOHHbIX KOMMPECCOPOB, a TaKkKe BO3AYLLHbIX
KOMMpeccopoB € AasneHvem HarHetaHus go 1,4 Mla
(14 krc/cm?).

Bo3gyxocGOpHUKM MOTYT MWCMOMb30BaTbCHA B
KayeCTBe pecvBEpOB M COCYLOB AMNs XpaHEeHUs a3oTa,
aproHa u Apyrux MHepPTHbIX ra3oB.

Bo3ayxocbopHMKM NpedHasHayeHbl Ons  9KCny-
aTaumm B pamioHax ¢ CeMCMUYHOCTbLIO MeHee 7 6annoB
no ABeHaguaTnbanbHOW LWKane.

[lonyckaetcsi, Npu 3aMeHe OMop-CTOEK Ha OmMopbl
LUMIMHOPUYEcKkne, 3Kcnnyataumsi Bo3dyXoCOOpPHMKOB
BbiCOTON MeHee 10 M B paMoHax C CENCMUYHOCTBIO
0o 9 6annos, a Npu BbICOTe BO3OyX0COOPHMKOB Boree

+A

4

10 M - nNpu ycnoBuu NOATBEPXKAEHUSA pPacCYETOM Ha
NPOYHOCTb oT CencMmnYecKux BO3eNCTBUN.

KnnmaTunyeckoe ncnonHeHme BO3,EI,yXOC60pHI/1KOBZ

1. MNpu nocTaBke B paiOHbl C YMEPEHHbIM U
xonogHbIM knnmatom - YXJ11 no FOCT 15150.

2. Tpun noctaBke B panoHbl C TPOMUYECKNM
knumatom - T1 no NOCT 15150.

Bo3ayxocbopHMKM MOFyT 3KCnnyaTupoBaTbCs B
pexrMe ManouMKIIOBOrO HarpyXeHus - nepuoanyeckuin
nogbem u cbpoc AaBneHusi. PexuM MamnoLuMKnoBoro
HarpyxeHusi [OOKEeH YyKasbiBaTbCs MNpeanpusiTueM-
noTpebutenem npu 3akase BO34yXOCOOPHMKA.

Mpumep ycrnoBHOro o6o3Ha4YeHMs1 Npu 3akase 1 B
OPYrMX OOKYMeHTax BO34yXOoCOOpHMKa HOMMHaMbHbIM
obbemom 4 M, Ha paboyee pasneHue 0,8 Mlla,
MaTepuanbHOro WCMNONHeHUss 3, KAMMaTU4YecKoro
ncnonHeHna YXJI1:

Bospgyxoc6opHuk B-4-0,8-3-YXI1.

he

1 - Obevarika

2 - AHunwe

3 - Onopa

4 - MNpepoxpaHUTenbHbIV KranaH
5 - MaHomeTp

6 - TpexxogoBou KpaH

7 - YronbHUK NpOXogHON

8 - 3anopHbI MydpTOBBIN KrlanaH

BozgyxocbopHuk B-50 noctaBnseTcsa ¢ UMIMHAPUYECKOWN OMOPON.
Ha Buagax A n b nsobpaxeH BapnaHT yCTaHOBKM OBYX MPeOOXpaHUTENbHbIX KnanaHoB.

@FRUNZE
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Bo3ayxoc60pHUKU-pecuBepbl AN BO3AYLIHbIX
("4 cTauMoHapHbIX KOMMNPECCOPOB

OcHOBHbIe pa3mMmepbl U MaccCbl annapartoB

Tabnuua 5.1
p-lz-lv;:nc:p O6bem| ¢ %222:::_? . :,
XE::::?*GF:)Y‘;_ H(:nl\;l., ;— (lel:l::lz) D |S*|Sa H h hi| h2| h3 | h hs | h¢ | h | L Li| R|a| b |d ‘é

HUKa =
0,9(9,0) 6|6 295
B-0,5 | 0,5 1,0(11,0) | 600 |6 | 6 | 2000 | 1500 [1700{ 460 | 850 |1500|1700] - |310 (400 |460 |260|100| 85 | 19| 295
1,54(15,4) 6|6 295
0,9(9,0) 66 415
B-1 1,0 1,0(11,0) | 800 |6 | 6 | 2340|1700 |1800| 550 | 950 [1600[1850( - |400|500|560 [360 [130[ 110 [ 19| 415
1,54(15,4) 8|8 520
0,9(9,0) 6|6 695
B-1,6 1,6 1,0(11,0) |1000( 8 | 8 [ 2300 | 1600 [1800| 900 {1050[1600|1850( - |410|600 (660 |460|130| 110 | 19| 825
1,54(154)  [10/10 945
0,9(9,0) 66 800

B-2 2,0 [5.1]1,0(11,0)|1000| 8 | 8 | 2900 | 2200 [2450| 900 |1050[2200(2450( - |410|610|660 |460 [160[ 130 [ 24 | 950

1,54(15,4) 1010 1110
0,9(9,0) 8|8 1195
B-32 | 3.2 1,0(11,0) [1200| 8 | 8 | 3160 | 2300 [2500[1000[1250[2200[2500| - [505 |720|760 |550 [160| 130 |24 | 1195
1,54(15,4) 1010 1420
0,9(9,0) 8|8 1385
B-4 | 40 1,0(11,0) [1200| 8 | 8 | 3860 | 3000 [3250[1000[1250[2400[2700[3100 505 | 720 | 720 | 550 [160| 130 | 24 | 1385
1,54(15,4) 10{10 1655
0,9(9,0) 8|8 1830
B-6,3 | 6,3 1,0(11,0) [1400|10[ 10| 4565 | 3600 [3800[1050[1300[2500[2850[3300( 555 | 830 | 830 | 630 [200| 160 | 35 | 2190
1,54(15,4) 12|12 2545

€MKOCTHOE 1 KOJTOHHOEe oGopyp,oaaHme FR U N Z E




Bo3ayxoc60pHUKU-pecuBepbl AN BO3AYLWHbIX
CTaLMOHapPHbLIX KOMMNPEeCcCcopoB

MpoaomxeHne Tabnuubl 5.1

pamep | Ovueu| ¢ | Rasrene . :
Bosay- | ow. s (Kr,m; ) D |s|sa{ H | h |hi | hy|hy | W\ hs| he|hy|L|L|R|a|b|d| 8
HUKa =
0,9(9,0) 8|8 1995
B-8 | 80 1,0(11,0) |1600[10[ 10 | 4415 | 3300 |3600|1150[1450[2650{30003450| 650 | 940 | 960 | 705 [200| 160 | 35 | 2390
1,54(15,4) 1212 2790
0,9(9,0) 8|8 2445
B-10 | 10 1,0(11,0) |1600[10[ 10 | 5515 | 4400 |4700|1150[1450[2800[31503600| 650 | 940 | 960 | 705 [230| 200 | 35 | 2940
5 4 [154154) 1212 3430
0,9(9,0) 10[10 3785
B-16 | 16 1,0(11,0) [2000[12{ 12 | 5520 | 4200 |4550|1250[1600]2800[32003750| 745 |1150|1160| 905 [290| 250 | 42 | 4415
1,54(15,4) 14|14 5075
0,9(9,0) 10[10 4455
B-20 | 20 1,0(11,0) [2000[12{ 12 | 6870 | 5400 |5900|1400[1750{2900(33003850| 895 |1150|1160| 905 [290| 250 | 42 | 5215
1,54(15,4) 14)14 6000
0,9(9,0) 10[10 5285
B-25 | 25 1,0(11,0) [2200[12[ 12 | 7155 | 5600 |6000|1400[1750{2900(3350[3900| 910 |1250|12601002/390| 340 | 42 | 6175
1,54(15,4) 1616 7935
0,9(9,0) 1212 7395
B-32 | 32 |5.2|1,0(11,0) [2400[12{12|7775|6000| - |1600(2000[3600{4050/4600|1100|1350|1360[1105|390| 340 | 42 | 7395
1,54(15,4) 1616 9460
0,9(9,0) 1212 9095
B-40 | 40 1,0(11,0) [2400[12[12| 9775|8000 | - |1600[2000{3600[1050[4600[1100|1350|1360[1105|500 450 | 42 | 9695
1,54(15,4) 16/60 12285

FR U N Z E KaTanor NpoayKuum



Bo3ayxoc60pHUKU-pecuBepbl AN BO3AYLWHbIX
CTaLMOHapPHbLIX KOMMNPEeCcCcopoB

MpopomkeHne Tabnuubl 5.1

Tuno- =
pa3mep [O6bem| ¢ %222:::_? " :»
BO3AY- | HOM., g‘ MMNa D |S* SA* H h h1 hz h3 h h5 hs h7 L L1 R a b d 8
xoc6op-| | Z (krclcm?) ]
HUKa =
0,9(9,0) 12112 11705
B-50 | 50 |5.2(1,0(11,0) (240012 12|11775/10000 - |1600{2000/3600(4050[4600(1100(1350/1360 - | - | - - (11705
1,54(15,4) 16| 16 14805
Tunbl N KONMYECTBO NpeaoXpaHUTENbHbIX KfanaHoB Tabnuua 5.
MakcumanesHo- | KonuyectBo | [MponyckHas Tun
HomuHanbHbI | gonycTumas npepo- CNOCOBGHOCTb npeno- Koadhdu-
obbem npousBoam- XpaHUTEsb- npepnoxpaHu- X aﬂuﬂenb- Ascn-1| Pycn+1 d UMeHT
BO34yXO- TenbHOCTb HbIX TenbHoro P Horo MM krc/cm? 0 pacxopa,
c6opHuKa, M3 | komnpeccopa, | knanaHoB, KnanaHa, Knanaua a
M3/MUH WT. M3/MUH
? g ‘1) g 1 2,06 CMMNK4P25-40* 25 40 17 0,6
1,6 3,0
2,0 5,0 1 10,33
3.2 10 CMIMK4P-30-16* | 50 16 33 08
4,0 20 2 10,33x2-20,66
6,3 30 2 15,2x2-30,4 CMMnK4P80-16* 80 16 40 0,8
8 50 1 53,3
CNr1K4pP 150-16M*
10 100 2 53,3x2-106,6 150 16 75 0.8
16 150 3 53,3x3-159,9
20 190 2
25 250
32 280 3 CIMMK4P-200-16* | 200 16 142 0,4
40 380
50 380 4 95,6x4-382,4
Mpumevanus:

1. Bo3gyxocGopHukK, paboTatoLime ¢ KoOMnpeccopamMmn MeHbLLEN NPOU3BOAUTENBHOCTU, YEM yKasaHo B Tabnuue,
OOIMKHbI ObITb CHabXeHbl NpeoXpaHUTENbHBIMU KnanaHamuy ¢ NpOoMyCKHOM CNOCOBHOCTBLIO, COOTBETCTBYOLLEN
NpPoun3BOANTENBHOCTI KOMMpPeccopa.

2. MNpepoxpaHuTteneHble knanaHbl Tuna ClrMK4P-150-16 (6e3 6ykBbl «M») MMeOT NPONyCKHY CNOCOBHOCTb
26,65 mM3/MuH npu koadpduumeHTe pacxoga a=0,4.

3. BO3MOXHOCTM 3aMeHa NpeaoXpaHUTENbHbIX KNanaHoB A4aHHOMO TUMa Ha UX aHaroru.

€MKOCTHOE 1 KOJTOHHOEe O60pyﬂ,OBaHVIe

@FRUNZE
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Bo3ayxoc60pHUKU-pecuBepbl AN BO3AYLWHbIX
CTaLMOHapPHbLIX KOMMNPEeCcCcopoB

HasHauyeHue 1 ycnoBHbIe AMaMeTphbl WTYLEPOB Tabnuua 5.3

O6bem Bozayxoc6opHuka, M3

0O6o03HauyeHue HanmeHoBaHue
0,5:1 | 1,6:2| 3,2 4 6,3 8 10 15 | 20 | 25 | 32 | 40,50
A1 Bxopg Bo3gyxa 50 100 200 250 300 350
B, Bbixon Bo3gyxa 50 100 200 250 300 350
Onsa
npeaoxpaHUTenbLHOro 25 50 80 150 200

B4 KnanaHa

KonnyecTtso 1 1 2 2 1 2 3 2 3 4
M CnuB KoHaeHcaTa 50
01 BosayLiHuk 50
E4 OpeHax 50

K perynatopy
K NPOVN3BOANTENBHOCTU 50
31 [na maHomeTpa 50

K maHomeTpy
n, B MaLUNHHOE 50

oTaeneHune
K4 Tok 80 450

MprumeyvaHue:
- KonuyecTtBo 1 pacnonoxeHue LUTYLLEpPOB MOXET ObiTb M3MeEHEHO No TpeboBaHMo 3akasdunka;

- [Mo cornacoBaHuio ¢ 3aka3ynkoM BO3O4yXOCOOPHMK MOXET BblTb YKOMMNIEKTOBaH BCe HEOBXOAMMON 3anopHON
apmaTypon, NpeaoXpaHNTENbHbLIMY KNianaHamun U KOHTPOSbHO-U3MepuTenbHbIMK Npubopamu;

- I'IpM YCTaHOBKE HECKOJIbKUX NpenoXpaHUTENbHbIX KianaHOoB WTyuepa O1A HUX O0JKHbI pacnofaratbCAa Ha
OAHOW BbICOTE Ha paccToAaHnn, nckno4varwwem B3anMoBrinaHne OTBepCTVIVI;

- [pm ycTaHOBKe Ha OOQHOM LUTYLIEPE HECKOMNbKUX NMPEAOXPaHUTENbHbIX KianaHoB MnioLlajb NonepeyHoro
ceyeHusa natpybka LTyLepoB, AOMmKHA BbiTb He MeHee 1,25 cymmapHOi Nroluaan ceYeHns KnanaHos,
YCTaHOBJEHHbIX Ha HeM;

- TNpuBapky 606biwek nog npudopsl KUMWA npon3soantb B chrnaHLEeBbIE 3arfyLLKN LUTYLEPOB;

- Ha Bo3gyxocbopHukax oovemamu 0,5:1,0; 1,6:2,0 n 3,2 M2 npeaoxpaHUTENbHbIN KnanaH ycTaHaBnNuBaeTcs Ha
wryuep O1. MNMpegoxpaHuTenbHbI kNanaH ¢ [ly 25 ycTaHaBnvMBaeTCst Yepe3 NePEXOAHMK.

FR U N Z E KaTtanor npoaykunn




Bo3ayxoc6opHUKK-pecuBepbl Ansa BO3AYLWHbIX

CTaLMOHapPHbLIX KOMMPECCOPOB

MaTepMaanoe ncnosrfHeHue

Tabnuuya 5.4
DonycTtumas
n:u;:man:naﬂ Pabouee Wndp
eMNepaTypPa | agnenve, | MatepuansHoro Nucrosas cranb NatpyGku KpenexHele nspenus
CTEHKM ron MMa MUCMNOSHeHNA
AaBneHuemm,
°C
08 Ctanb 101 20
1,0 Ct3cn, Cr3n9,4CT35Fnc I;OCT 1%% Cranb 35 TOCT 1050,
MuHyc 20 ’ 1 Kareropm = 1 pynna A Cranb 35X FOCT4543
1 FOCT 380, FOCT 550, OCT 26-2043 ’
1,4 [OCT 14637 lpynna B
MOCT 8731
0,8 16I'C, 09I2C, 10r2Cc1 102 rOCT 4543 Cranb 35 TOCT 1050
MuHyc 40 1,0 2 kaTeropwii 6 1 12 Mpynna A.B TOCT 550 | Cranb 35X FTOCT4543
14 FOCT 5520 lpynna B FTOCT 8731 OCT 26-2043
Cranb 09I2C
0,8 09rac, 10ra2c1 rOCT 19281
Mukyc 60 10 3 kaTerop 8 100210CT 1592 | Crans 20XH3A, 1072
14 MOCT 5520 FOCT 4543
’ OCT 26-2043
MNpumevaHus:

[onyckaeTcs NpuMeHATb NOKOBKU U3 cTanu mapky 20 ¢ TOMNWKUHOM B MecTe cBapku (donaHubl NpuBapHble BCThIK)

He 6onee 12 MM npu Temnepatype Ao MuHyc 40°C 6e3 npoBeaeHUss TepMmnyecko o6paboTkM cBapHOro

coeanHeHNnA.

[OCT 8731, TOCT 8733 npu Temneparype cTeHkn go muHyc 40°C.

- TMpoknagku cnaHueB AoMmKHbI ObiTe NPUHATLI U3 napoHuTa no NOCT 481.

€MKOCTHO€E 1 KOJTOHHOEe oGopynoaaHme

Honyckaetcst NpUMeHATb TpyObl TonwmMHON He 6onee 12 mm u3 ctanen mapok 10 n 20 no MOCT 550,

@FRUNZE
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m duUnLTpbI XXKNAKOCTHLIE ceTyaTble Ans TpyobonpoBoaoB

PunbTPbl KMAKOCTHBIE CeTyaTble MPUMEHSIIOTCA AN
TpybonpoBogoB Ha ycnosHoe AasneHue 1,6 n 4,0 MlMa ¢
TemnepaTypon TpaHCNopPTUPYEMON XXUAKOCTU OT MUHYC 60 10
300°C.

[OaHHble GunbTpbl NpefgHasHavyeHbl ANS  3aWwuThbl
HaCoOCHOro 1 fApyroro obopydoBaHus B TEXHONOTMYECKMX
ycTaHoBKax HedTenepepabaTbiBatoLwen, HedhTEXMMUYECKON,
HeTAHON W ra3oBOW oOTpacrer MNPOMbILLNEHHOCTU, MpuU
paboTe KOTOPOro pasmep TBEpAblX 4acTUL, MEeXaHW4YeCKuX
npumMecen B XMAKOCTM OOMmkeH ObiTb He 6onee 200 MKM.

Knaccbl onacHoCTu TpaHcnopTupyemon xungkoctn—1, 2, 3
n4nolfOCT12.1.007-76.

KoHCcTpyKkuusa, napameTpbl U pasmepbl (PUNLTPOB
cootBeTcTBYOT ATK 24.218.04-90, TCTY 3-17-207-2000.

M3rotaBnmBaeTcs [OBa KOHCTPYKTUBHbBIX WCMOMHEHUS
uneTpoB No cnocoby coeanHeHns ¢ TpybonpoBOOOM:
ncrnonHeHne 1 — Ha pnaHuax; MCMofIHEHNE 2 — C MOMOLLIbIO
CBapKMW.

Mpumep ycnoBHoro o603HavYeHUs ULTPOB
npv 3akase:

- (unbTp cetyaTbli ApeHaxHbin (COX),
yCTaHaBnMBaeMbIi Ha TPyOONPOBOAE C YCIOBHbLIM
npoxogom (DN) 250 mm, Ha ycrnoBHOe gaBneHue
(PN) 1,6 MIla, KOHCTPYKTMBHOIO WCMOSTHEHMUS 2,
MaTepuarnbHOro UCNONHeHna 3:

dunerp COXK 250-1,6-2-3;

- TOT Xe ¢unbTp NpM HeobxoaAMMOCTM
TpeboBaHUst MO MEXKPUCTaNSUTHOM KOpPpPO3nM
(MKK):

duneTp CAXK 250-1,6-2-3M;

- TOT XXe UnbTp C N30NauUnen:

dunsTp CAXK 250-1,6-2-3U;

- TOT Xe ¢unbTp NpM HeobXxoAMMOCTH
TpebosaHus no MKK ¢ nsonsauuein:

dunbtp COXK 250-1,6-2-3MU;

- TOT e (PMNbLTP B 9KCMOPTHOM UCTOSNTHEHWM:

dunbrp COXK 250-1,6-2-33.

A-A
PacnionoxeHue oriop

RS
Bxoo M i M Bhbixod
S Kudkocmu r ™ Xudkocmu
2 | e S—— e i A O O -1 111
N
i i -
—J ' : . -
/ 6
1 N
l 5
2 M 03\/ ; <
H UcnonHeHue 1 UcnonHeHue 2
T ,/ d N
! w (%)
- N ]
+ A L ! i iA 7
X | |
=t ‘ e D R )
— 1
[peHax L1+10
f———————
1 - Kopnyc
2 - OuUnbLTPYOLWUIA 3NeMeHT
3 - Kpbiwwka

4 - MNogbeMHO-NOBOPOTHOE YCTPONCTBO

€MKOCTHO€E 1 KOJTOHHOEe oGopyp.oaaHme
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m duUnLTPbI XXKNAKOCTHLIE ceTyaTble ons TpyobonpoBoaoB

Pa3mepbl n napameTpbl hUnsTpoB Tabnuua 6.1
DN 80 | 150 250 30 | 50 | 8 | 150
PN, MMNa 1,6 4,0
D 273 426 630 630 1028 273 426
dy 89 159 273 325 530 89 159
d 50 50 100 100 100 50 50
230 320 400 400 650 260 345
h, 465 770 1090 1090 1400 465 770
h, 485 740 1040 1040 1215 455 715
s 7 (6) 9 (8) 10 10 14 7 (6) 10
S, 6 8 (6) 10 10 14 8 10
S, 5 6 10 10 14 8 12
L 730 (720) 1005 (995) 1255 1325 1920 760 (750) 1090
L, 420 (410) 650 (640) 850 910 1360 420 (410) 650
O6Lem, m3 0,03 0,11 0,41 0,41 1,45 0,03 0,14
MoBepxHOCTb
dunsTpauum, M2, 0,18 0,60 1,53 1,53 3,08 0,18 0,60
He MeHee
KoHcTpyk- 112 (110) | 272 (260) 537 575 1620 165 (163) 390
Mac- | TuBHoOe -
ca, kr| mcnon- | 5 | 96 (94) 234 (222) 475 482 1340 146 (144) 337
HeHue
YcnoBHoe 0603Ha4YeHune
DN onopbi ATK 24.200.0390 D d H, Hs Ha
250, 300 2-10 640 19 2245 1230 450
500 2-25 980 24 2750 1370 600
MNpepenbl npumeHeHusa unsTpos Tabnuua 6.2
DN PN, Mla UcnonHeHve HaBneHue pabouee (pacueTHoe), MIMa npu Temneparype °C, He Gonee
no marepuanam 100 200 250 300
80 1,60 1,40 1,20
150
250 1,6 1,2 1,60
300 1,50 1,44 1,33
500
80 1,60 1,50 1,40
150 1,6 3 1,60
250 1,49 1,44 1,38
300
80 4,0 3,50 3,0
4,0 1,2 4.0
150 3,74 3,60 3,34
80 4.0 3 4.0 4,0 3,75 3,50
150 3,72 3,60 3,44

@FRUNZE
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m duUnLTpbI XXKNAKOCTHLIE ceTyaTble Ans TpyobonpoBoaoB

MpymeyaHus: 3. MepBas cTyneHb paboyero AaeneHust npwu

1. dakTnyeckue pabouve AaBMEHUs| OOMKHbI GbiTb Temnepartype 100°C pacnpocTpaHsieTca U Ha
HWXe 3Ha4YeHWW, ykasaHHbIX B Tabnuue, Ha BeENUYUHY MWHYCOBbIE TeMNepaTtypbl, HO HE HIKe Npeaenos
NpeBbILLEHNS pacyYeTHOro AaefeHust Hag pabounm, Temneparyp, KOTopble AonycKarTcAa Als ctanen no
OFOBOPEHHYID HOpMaMu, [OeWCTBYLWUMKW B OTpacnu, COY MINM71.120-217:2009, TOCT P 52630 TP TC
aKcnnyaTmpytoLen punstp. 032/2013.

2. dakTmyeckne pabouve p[aBneHUA [AOIXKHbI
yKasblBaTbCqd MOTpebuTtenem B nacrnopte B pasgene
“IOpyrve faHHble 06 ycTaHOBKe cocyaa”.

MaTtepuanbHoe ucnosnHeHue hUnLTPoOB Ta6bnuua 6.3
McnonHeHue no matepuanam
1 2 3
HaumeHoBaHue
c6opoyHOM TemnepaTtypa TpaHCNOPTUPYEMOM Xuakoctu, °C
eAuHUUbI, AeTanu
ot muHyc 30 o 300 oT muHyc 60 o 300 oT muHyc 40 ao 300
Mapka ctanu, o603Ha4yeHMne ctaHaapTa
12X18H10T
rOCT9940
20 roCT8731
Kopnyc 09r2C-12 TOCT 5520 102 rocrs731 rOCT9941
12X18H10T
rOCT7350
OHULWe 09r2C-12 rocts520 09r2C-14 rocts520 12X18H10T IOCT7350
20 NoCT8479 102 TOCT8479 12X18H10T NOCT25054
cpraHub! rpynna IV KM215 rpynna IV KM215 rpynna IV
12X18H10T
FOCT9940
naTpy 6K 20 rocCT873 102 TOCT8731 rOCT9941
09r2C-12 rocTs520 09rr2C-14 rocts520 12X18H10T
FOCT7350
onopel Ct3nc2 NOCT14637 09ra2c-14 rocrts520 12X18H10T rOCT9940
npoknagkn MapoHut TOCT481
YMNOTHEHWE
¢hunbTpytoLero Habueku ckBoaHoro nnetreHusa mapku ANC roCT5152
anemMmeHTa

€MKOCTHO€E 1 KOJTOHHOEe oﬁopyp.OBaHme FR U N Z E
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(¥4 Cenapatopbl HedpTerasoBble

Cenapartopbl HedTerasosble (HIC) npeaHasHaveHbl
Ons  Aerasaunm HEneHUcTon HemTM U OYUCTKU
MOMYTHOrO ra3a Ha BXOAHbLIX, MPOMEXYTOYHbIX W
KOHLIEBbIX CTYMEHSIX NPOMbICIIOBbIX YCTaHOBOK cbopa U
MoAroTOBKU MPOAYKLMM HEDTAHBIX MECTOPOXAEHWIA AN1S
3KcnyaTaumMn B YCIOBUSIX YMEPEHHOTO U YMEPEHHO
XONOAHOro Knumarta ¢ TemnepaTypon Bo3dyxa npu
aKcnnyaTayuu:

- Ons ymepeHHoro knumarta — ot nnoc 40 °C go
MuHyc 40 °C;

- [ANs YMEPEHHO-XOMOAHOro KnuMata — OT MIC
40°C po muHyc 60 °C.

HedTterasoBble cenapatopbl HIC akcnnyatupytoT
B panoHax C CeWCcMUYHOCTbO A0 6 6annos
BKMIOUMUTENBHO.

Mo koHCTpyKUMKM HedpTeraszoBble cenapatopbl HIC
nogpasgensTcs Ha:

- Tun | — NPUMEHSITCA B KOMMOHOBKE C y3namu
npeasapuTensHoro otbopa rasa (aenynbcatopamu);

- 1un |- — npuMeHsieTca B KOMMOHOBKE C y3namu
npenBapuTenbHOro oTbopa rasa C neHoracswen
HacagKowm;

- tn Il — npumeHsiloTca 6e3 y3noB npea-
BapuTensHoro otbopa rasa;

- Tun - — npumeHseTca 6e3 ysnoB npen-
BapuUTeNbHOro oTbopa rasa, c neHoracsiLLen Hacaakomn.

B 3aBucumMocTu oT ycrnoBun paboTbl HedbTerasosble
cenapatopbl HIC wu3rotaBnuBakTca C TEpMO-
0obpaboTkon 1 6e3 TepmMoobpaboTkK, C YCTPONCTBAMU U
6e3 yCTPOWCTB AN1s KpenneHnst TENNon3onsaumm.

Mpu 3akase HedTErazoBoro cenapaTopa ¢ TEPMO-
00paboTKoM 3aKa3umKk [OOSDKEH MNPEACTaBUTb CXeMy
pacnonoXeHns1 Haknagok Ans KpenneHus nnolagok
obcnyxmMBaHus.

O6bemHasa nponsBoanTENbHOCTL No HedTn oT 20 Ao
2250 m3/yac u no rasy ot 20700 go 440000 m3/vyac.

Cenapatopbl HedTerasoBble W3roTaB-nMBaroTCs
obbemom 6,3; 12,5; 25; 50; 100, 150 M3 1 ycroBHbIM
pasnenunem 0,6; 1,0; 1,6; 2,5; 4,0; 6,3* MINa. Pabo4asa
Temnepartypa ot 0 go 100°C.

€MKOCTHO€E 1 KOJTOHHOEe O60py£l,OBaHVIe

Tun ynnoTHUTENbHLIX MNOBEPXHOCTEN prnaHues
oroBapuBaeTcs Mpu 3akase cenaparopa.

Mo TpebGoBaHMIO 3akasyuka U COMMaCoBaHWIO C
NMPOEKTHOW opraHu3aunein BO3MOXHO W3MEHeHMWe
KOHCTPYKLUMM HedbTeraszoBoro cenaparopa. B Tom umcne
B 4acTWM YCTaHOBKM [OMOSIHUTENbHbLIX BHYTPEHHUX
YCTPOWCTB M W3MEHEHWs, PacronoXeHUsl LITyLepoB
NoA KOHKPETHbIN TeXHOMNOrnM4Yeckuin npoLecc.

YcnoBHoe o6o3HadyeHue cenapatopa HedTe-
rasoBoro:

HIrC-T-N-P-D-M-H,

roe:

T-Tun(l, Il);

M- Hannuune neHoracsawen Hacaaku;
P - PacueTtHoe naBnenue B Mla;

D - BHyTpeHHWIA AMameTp B MM;

M - MaTepuanbHoe ucnonHeHue (1, 2);
W - Hanuune Tennounsonaumn.
[Mprmepbl ycroBHOro 0603Ha4YeHUs:

Cenapatop Tuna | Ha pacyeTHoe aasnenue 2,5 MlMa
anametpom 2400 MM, maTepmarnbHOro UCNOSNTHEHUS 1:

Cenapatop HI'C-I-2,5-2400-1.
To ke c neHoracsiLen HacagKkown:
Cenapartop HI'C-I-I1-2,5-2400-1.

Cenapatop Tvna Il Ha pacueTHoe pgaBneHue 1,0 MlMa
anametpom 1200 MM, MaTepuanbHOro UCNOSIHEHUS 2 C
neHoracsiLen Hacaakon, c TepmoobpaboTkon:

Cenapartop HIC-II -I1-1,0-1200-2-T.

To xe c YCTpOVICTBaMl/I ana KpenneHuma Tenno-
n3onauunn:

Cenapatop HI'C-II -M-1,0-1200-2-T-W.

*

Mo TpebGoBaHMiO 3akasyMka BO3MOXHO WU3ro-
ToBneHve cenapaTtopoB HIC ycrnoBHbIM OaBneHuem
BblLLE YKa3aHHOrO.
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MpogomxkeHne Tabnuupl 7.2
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Tabnuua 7.3

HanmeHoBaHMe c60pOYHbIX
eAuHUL N getanen
HedTerazocenapaTopoB

WcnonHeHue no maTepuanam

1

2

CpepHsasa Temnepatypa Hambonee xonogHowW NATUAHEBKM, °C

00 MuHyc 40

00 MuHyc 60

Mapka matepumana, o6Go3HaveHue cTaHpapTa

Kopnyc, OHuLLa, ONopHbIe NIUCTbI

Cranb 09I2C-6 NOCT 5520

Cranb 092C-8 NOCT 5520

Onopel C13nc4 NOCT 14637 Cranb 09I2C-8 NOCT 5520
Cranb 20 TOCT 1050 Cranb 09r2C FOCT 19281
®nan Cranb 0972C FOCT 19281
Ubl Cranb 102 FOCT 4543
Cranb 102 NOCT 4543 . IV FOCT 8479
rp. IV FOCT 8479 P-
Cranb 09I'2C-6 NOCT 5520 Cranb 092C-8
Ctanb 20 MOCT 1050 Ctanb 102 NOCT 4543
MaTpy6ku rp. B TOCT 8731 rp. B FTOCT 8731
rp. A, b TOCT 550 rp. A, B TOCT 550
Cranb 102 NOCT 4543 Cranb 102 TOCT 4543
rp. IVIOCT 8479 rp. IV IOCT 8479
3arnywku Ctanb 09I2C-6 NOCT 5520 Ctanb 09I'2C-8 NOCT 5520

Mpoknagky WTYLepoB, foKOB

Maponut no NOCT 481, cnupanbHo-HaBuTblie No OCT26-260-454

Mpoknaaky BHYTPEeHHUX YCTPOWCTB

Maponut no NOCT 481

Karneynosurere Cranb 0972C-6 FOCT5520 Cranb 0972C-8 FOCT5520
CTPYHHOrO TMNa
Cranb 09IM2C-8 NOCT 5520
fenoracalas Hacanka Cranb 08X13-M3a FOCT 5582
BHyTpeHHue
ycTpoicTsa BepTukanbHble Ct3nc4 TOCT 14637
neperopoaku Jinct MNB 510 TY 36.26.11-5-89
Hetanun n cobopo4Hbie C13nc4 NOCT 14637 )
eaMHULbI Ctanb 09I2C -6 TOCT 5520 Crane 097'2C-8 FOCT 5520
Cranb 35 TOCT 1050
Wnmnbku | Crans 35X, 38XA FOCT 4543 Crane é%Hﬁ’é*’zgié’ 38XA
OCT 26-2043 )
LTyuepos,
noka Cranb 25, Ctanb 35 FTOCT 10580 Cranb 20XH3A, 35X, 1012,
Caiiku OCT 26-2043 35X, 38XA
KpenésxHble Crtanb 35X, 38XA FOCT 4543 rOCT 4543
netanu OCT 26-2043 OCT 26-2043
Ctanb 35 OCT 1050
5}
OnTbl Cranb 35X FOCT 4543 Ctanb 102 rOCT 4543
BHYTpeHHUX
YCTPONCTB
[aku Cranb 20, 25, 35 TOCT 1050 Cranb 102 rOCT 4543

@FRUNZE

KaTanor NpoayKuum




CenapaTopbl HedTerasoBble

Mo cormacoBaHWIO C 3aKas34yMKOM BO3MOXHO MPUMMEHEHWe APYrMx MaTepuanoB, yKasaHHbIX B 0bs3aTerbHbIX
npunoxeHnsax no COY MMM 71.120-217:2009 n FOCT P 52630 B cOOTBETCTBUM C Npeaenamm X npuMeHeHus.

Bbibop Mapku napoHwWTa, MaTepuana HanonHWTenst cnvparnbHO-HaBWUTbIX MNPOKNaAoK NPOM3BOAUTCA B
3aBMCMMOCTU OT YCINOBUWI 3KCNyaTauum (paboyas cpefa pacyeTHble TeMnepaTypa v aBneHune).

KpenexHble getanu 13 ctanen mapok 35X, 38XA onst matepuarbHOro MCNOSTHEHUS 2 LOIMKHbI ObITb UCMbITaHbI HA
yAapHbIN M3rnb Ha obpasuax ¢ ocTpbiM Hagpe3om npu Temnepartype MuHyc 60°C. 3HayeHue yaapHoOn BA3KOCTU Ha
Bcex 06pasLiax JOMKHO 6biTb He MeHee 30 [x/cm?2 (3 kre/cm?).

OCHOBHbIe pa3mepbl ONOPHbLIX Y35I0B cenapaTopoB HedTerasoBbIX

Tabnuua 7.4

OcHOBHbIe pa3Mmepbl onop, MM

Wudp annaparta A a a

HIC-0,6-1200
HIC-1,0-1200
HIC-1,6-1200
HIC-2,5-1200
HIC-4,0-1200
HIC-6,3-1200
HIC-0,6-1600
HIC-1,0-1600
HIC-1,6-1600
HIC-2,5-1600
HIC-4,0-1600
HIC-6,3-1600
HIC-0,6-2000
HIC-1,0-2000
HIC-1,6-2000
HIC-2,5-2000
HIC-4,0-2000
HIC-6,3-2000
HIC-0,6-2400
HIC-1,0-2400
HIC-1,6-2400 1800 200 300
HIC-2,5-2400
HIC-4,0-2400
HIC-0,6-3000
HIC-1,0-3000
HIC-1,6-3000 2200 200 300
HIC-2,5-3000
HI'C-4,0-3000
HIC-0,6-3400
HIC-1,0-3400
HIC-1,6-3400 2390 200 300
HIC-2,5-3400
HIC-4,0-3400

800 140 250

1100 200 300

1500 200 300
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(744 CenapaTopbl MyNnbLTULMKNOHHbBIE

[MpenHasHayeHbl 4N O4UCTKU NPUPOLAHOIO U APYrnuX
rasoB OT KamnenbHOW XWAKOCTU U MexaHUYEeCKUX
npumecen B yCTaHOBKaXx NoaroToBKu rasa, Ha JOXKUMHbIX
KOMMPECCOPHbIX CTaHUMAX U MOA3EMHbIX XpaHuUnuax
rasa. Cenapartopbl W3roTaBnMBalTCA COrNacHo
COY MMM 71.120-217:2009, FOCT P 52630 n TP TC
032/2013.

O PEKTMBHOCTb OYUCTKM ra3a OT KamnenbHom
XUOKOCTM W MEXaHU4eckux npuMecen C pasmepoM
yacTtul 240 MKM He Huxke 99,5%.

YcnoBHoe gaBneHue B annapate 4o 16 Mlla.

CenapaTopbl OCHalleHbl nogorpesatensMu no
ATK24.218.07-98.

YcnoBHoe gaBneHue B nogorpesatene 1,6 Mla.

Cenapatopbl 3KCMNyaTUpyTCst BO BCEX MaKpOKMu-
MaTU4YEeCKNX panoHax.

CenapaTtop ycTaHaBnMBaeTCss Ha OTKPbITOMW
nnowaake. a3 4epes pagvanbHO PacnONOXEHHbIN
LTyuep nocrtynaert B 6nok LIMKINOHHbIX 3NeMeHTOoB, rae
nog QAewncTBMeM LeHTPOOeXHbIX cun npoucxoaut
pasgeneHune Ha XUAKYH 1 ra3oByto dpakumm. XXngkocTtb
N MexaHunyeckue npumecn cobupatoTcs B Kybosomn
YacTu annapaTta v OTBOASATCH Yepes WTylep cnuea. a3
Yepes WTyuep BbIxo4a rasa oTBOAMTCA U3 annaparTa.

[nsa KOHTponsi, perynupoBaHusa pexuma paboTbl K1
yanobctBa obcnyxuBaHus cenapaTtop obopygoBaH
wtyuepamu ang nogknioveHus KM n niokom.

Cenapatopbl anametpom 800 MM U MeHee U3roTa-
BMMBAKOTCA C PNIAHLEBLIM Pa3beMOM B BEPXHEN YaCTh
Kopnyca.

Cenapatopbl anameTtpom 1000 mMm u Oonee
N3roTaBnMBaoTCs LeNbHOCBaPHbBIMU.

CenapaTtopbl 0GOpyAoOBaHbl YCTpOWCTBAMK ANs
KpenneHus Tennousonsuum (no TpeboBaHMio 3akasyu-
Ka), YCTPOMCTBOM [ANsl BbIBEPKM BEPTMKANbHOCTY,
YCTPOWMCTBOM 3a3eMJIIEHMSI.

€MKOCTHO€E 1 KOJTOHHOEe O60py£l,OBaHVIe

B 3aBUCUMOCTU OT NPOV3BOAUTENBHOCTY U MAapaMeT-
poB paboTbl annapata npousBoAUTCS BbIGOp TuNa
LIMKMOHHOTO 3rieMEHTa M ONpeaernsieTcs X KoNM4ecTBo.

B cocTtaB v3genunsi BXoasaT NMOBOPOTHbIE 3arfyLUK,
dyHOAaMeHTHble 60nThbl, komnnekT 3UT.

Ona ypo6cTtBa MOHTaxa W obcnyxumBaHus
cenapaTopbl M3roTaBnuBalTcs C GMOKOM apmaTtypsl,
perynupyrowmm CnmMB KoHAeHcaTa u3 annaparta. B
3aBWCMMOCTW OT KIIMMaTUYECKUX YCMOBWUIA 3KCMmya-
TaumMm cenapatop C OnokoM apmartypbl M3roTaBnu-
BaloTCsl B OnNOYHOM unM BnNOYHO KOHTEMHEPHOM
NCMOMNHEHNN.

KoHTeliHep, B KOTOpoM pasmeljaetcsa 6nok
apmaTtypHbIi, 00opyayeTcs CUCTEMOW KOHTPONA U
CUrHanm3aunm 3ara3oBaHHOCTU, I'IpVITO‘-IHO—BbITFl)KHOVI
BEHTUNSLMEN, CUCTEMON OCBELLEHUS N oborpesa.

lpumep ycrio8Ho20 0603HaYeHUs:
Cenapatop CML|280-635/1,6,

roe

CML - cenapaTop C MyNbTULMKITOHHBIMMA
anemMeHTamu;

280 - BHYTpeHHWI anaMeTp annapaTta

B CaHTUMeETpaX;
635 - KONUMYECTBO MYMNLTULIMKITOHHbIX SNIEMEHTOB;
1,6 - pacuyeTHoe gaBneHue B Mla.

MocTaBka cenapaTopoB W ONOKOB cenapaTopoB

NpoOn3BOANTCSA Ha OCHOBAHMM AaHHbIX ONPOCHbIX JINCTOB

3akasuvka unu opraHusaunn, BbIMOMHAOLEN NPOEKT-

HblE paGOTbI. <Dopma OnpocCHOro nncrta npueeneHa B
NPUNOXEeHUN.
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M CenapaTtopbl MyNnbTULUKIIOHHbIE
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HasHaueHune

K-Bo

Bxop rasa

Bbixog rasa

Bbixoa KoHaeHcaTa

OpeHax

Ja3

Bxopg TennoHocutens

Bbixog TennoHocuTens

Onsa maHomeTpa

[ns garyvka ypoBHs

[ns paryvka ypoBHs (aBapuiHoro)

[ns TepmomeTpa

[na TepMomMeTpa conpoTUBMNEHNS

[peHax ypoBHeMepa

[nsa patymka TepmomeTpa

w

CurHanusaTop npefesibHoro ypoBHsi
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MonBoa Bo3gyxa KA
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M CenapaTtopbl MyNnbTULUKIIOHHbIE

0603- Ha3HauyeHue K-Bo

I
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Bxopa rasa

Bbixoa rasa

Bbixog koHAeHcaTa

[peHax

Jla3

Bxop TennoHocutens

Bbixog TennoHocuTens

[ns maHomeTpa

[ns patyvka ypoBHsi

[ns patyvka ypoBHS (aBapunHOro)
[nsa TepmomeTpa

[ns TepMomeTpa ConpoTMBIEHNS
[peHax ypoBHemMepa

[ns patyvka TepmomeTpa
CuvrHanusaTop npegernsHoro ypoBHS
MonBoa Bo3gyxa KA

w
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Ykazamersb

O6wwun BUA cenaparopa ¢
MyrbTULMKNoHamu Tuna CMLU

1 - Briok LEHTPOOEXHbIX 3NTIEMEHTOB
2 - MNoporpeBaTenb KyOoOBOM YacTu
3 - Perynarop (ykasaTernb) ypoOBHS
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OnpoCHbLIN NUCT Ha pa3paboTKy
MYJLTULIMKITOHHOrO cenaparopa

OMPOCHbBbIU NMUCT Ne
Ha pa3paboTKy cenapartopa

HasHauyeHve annaparta

Bonpochl OTBeTbI

NMOKA3ATEJIN PABOTbl U XAPAKTEPUCTUKA U3OENUA

MpoussoanTenbLHOCTL Mo rasy Ha Bxogde npu t=0°C, P=0,1013 MnMa, m3/u,
NPW HOMUHaMBHBIX paBounx napameTpax, M3/uy
BO3MOXHbI€ OTKITOHEHUS, Y%

M36bITOMHOE pabodee gaBneHue TexXHonorm4yeckoro npouecca, Mla
BO3MOXHble OTKNoHeHus, MlMa

Temnepatypa pabouas, °C,
BO3MOXXHble OTKNOHeHus, °C

MuHUManbHO aonycTumas Temneparypa CTeHKM annapara,
HaxogsLLerocs nog AaBneHnemM

TBEPAOW (hasbl pasmepom
MKM %

OPPEKTUBHOCTL OUMCTKM
Xnagkon dasbl pasmepom

MKM %

[onycTumoe rugpaBnmnyeckoe conpoTuBneHne
He 6onee, MlMa
B TOM yuncre uUnbTpyoLWmnx YMCTbIX
NaTpPOHOB: 3arpsi3HEHHbIX
MpotnBogasneHue B cucteme cbpoca, MlMa
Hannuune oborpeBatoLLero ycTponctea U MECTO ero yCTaHOBKM
MepeyeHb wtyuepos, Ay n Py
Hanu4yne nsonauun

XAPAKTEPUCTUKA CPEQbI
HanmeHoBaHWe cpeabl 1 ee arperatHoe COCTOsIHME

Pasmep kanenb, | KoHueHTpauwus, Pa3mep vactuu, KoHueHTpauwns,
MKM % macc. MKM % macc.

Pa3smep n maccoBasi KOHLEHTpaums
nprvMecu Ha Bxoae B ounsTp
(ancnepcHbIvi cocTas)

FR U N Z E KaTanor NpoayKuum




OnpoCHbLIN NUCT Ha pa3paboTKy
MYJLTULIMKITOHHOrO cenaparopa

Bonpocbl OTBeTbI

KonuuectBo yactuu B rase npwu MexaHU4eCknx npumecen
paboumnx ycrnoBmax Ha Bxoae, Mr/m3

Xuagkon casbl

KomMnoHeHT % MOnbHbIe % maccoBble

CocTaB cpefpbl

MnoTHocTb rasa, kr/m3 :
npu t=0°C, P=0,1013 MIMa

Nnpu HOMUHaIbHBLIX Ppaboynx NapameTpax

MMNOTHOCTL TBEPAbIX YacTuL, Kr/mM3

BsaskocTb knHemaTtudeckas (MpyM HoMUHarbHbIX pabodnx napameTpax),
2
m4/c

NNOTHOCTb, Kr/M3

CBoMNCTBA XUOKOCTU: BASKOCTb, MIa-c

cuna NoBEpPXHOCTHOIO HaTSXKeHWs,
Him

MoxxapoonacHocTb cpeabl no MOCT 12.1.044 -89

Kareropusi B3pbIBOONacHOCTU CMECH Mo
OCT P51330.11-99

‘pynna B3pbIBOOMACHOM CMecu no
MOCT P51330.5-99

Knacc onacHocTtu no NOCT 12.1.007-76

CelicMNYHOCTbL parioHa yCcTaHOBKM annapata, 6ann

YCNoBUA YNPABIIEHUA U SKCIJTYATALIMA

KonunyecTtBo 3akasblBaeMbIX U3aenui

Bupa noctasku (6rniodHas, He 6royHas)

KOHCprKTI/IBHoe NCMNoJIHEHUNE!
ropn3oHTanbHoOe, BepTukarnbHoe

HasHauyeHHbI cpok Criy6bl

MecTo pacnonoxeHus ngenus

MecTo pacnonoxeHusi NyHKTa ynpasneHus
TEXHOMOrM4eCckUM NpoLEeccoM

CpepHsis Temneparypa Hanbonee xonoaHou nATAHeBkn, °C

ABcontoTHasi MMHUMarbHas TemMnepaTtypa, OKpy>KatoLero
Bo3gyxa, °C

Knumatnyeckoe ncrnonHeHme no NMOCT15150
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OnpoCHbLIN NUCT Ha pa3paboTKy
MYJLTULIMKITOHHOrO cenaparopa

Bonpochl

OTBeTbI

MNpoune TpeboBaHus

[aBneHue pacyeTHoe n3bbITOYHOE
Ppacu

TemnepaTtypa CTEHKM pacyeTHas
tpacu

BHyTpeHHWUI anameTp kopnyca DBH

O6beM usgenust BHyTPEeHHUI, M3

MaTtepuan:
Kopnyc
BHYTPEHHUX YCTPOWNCTB
YNNOTHEHUSA

CKopoCTb KOppOo3uun, Mm/rog,

HeobxoaumocTb:

npuBapKkn NNaTMKoB ANist KpenneHust
nnowanoK 1 NecTHUL obcnyxmBaHmsi
KOMMNeKTauusa nnowaagkamm
obcnyxmBaHusi

HeobxoanMocTb ucnbliTaHua Ha MKK
TpeboBaHMs MO OKpacke

annapart

[NouToBbIN MHAEKC, NOYTOBBLIN U TenerpadHbIi agpec,
TenedoH NpeanpusTus, Ans KOToporo 3akasbliBaeTcs

[NouToBbIN MHOEKC, MOYTOBLIV 1 TenerpadHbI agpec,
TenedoH opraHn3aLunn, 3anorHUBLLIENA ONPOCHbINA NIUCT

OnpoCHbIN NUCT AOMKEH CONMPOBOXAATbCA 3CKM30M KOMMOHOBKMU annapara u cogepXxartb
crneayowve AaHHbIe: KONMYecTBO, pacnonoxeHue, Ha3Ha4YeHue U pas3mepbl WTYLEpPOB,

6006bIwWek, nokoB 1 runb3 ana KUMM, cneundukauuio Ha BClo BXOAALLYIO B KOMMNIEKTaUuUIo
apmaTypy u KUI.
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