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Cryogenic Butterfly Valves
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BRIEF INTRODUCTION

Zhejiang Zhongde Automatic Control Technology Co., Lid.
(formerly known as Zhongde Machinery Group Co., Ltd.) is a
professional control valve manufacturer integrating research,
development, production, sale and service. Since its
establishment in 1992, Zhongde has been devoted to developing
specialized technologies of shut—off valves, keeping us always at
the leading position in Chinese shut-off valve industry. During
more than twenty years of development, Zhongde personnel are
building the brand of shut-off valves with specialization,
concentration and perseverance. The products such as high
performance butterfly valves, high performance ball valves, high
temperature anti-wear ball valves, high temperature butterfly
valves and quick shut-off gate valves with pneumatic, electric
and electro—hydraulic driving are widely applied in petroleum,
chemical industry, natural gas, coal chemical industry and other
high—end fields, receiving deep trust from users.

Now Zhongde Group has set up the professional valve research
and development center and first—class production platforms. It
has successively obtained the 1SO9001: quality system
certification, APIBD/602 product certification, APIBFA/B07 fire
safety certification and special equipment (pressure pipes)
manufacturing license TS certification. It is a first-tier supplier of
SINOPEC, CNPC, CNOOC, CHEMCHINA, Shenhua Group, coal
chemical industry and other fields. It has been successively
awarded such honors as "China Famous Brand', "Spark Model
Enterprise in Zhejiang Province", "National High—tech Enterprise’,
"Star Enterprise in Zhejiang Province’, and has been approved as
a "Class AAA Creditable Enterprise" by the Industrial and
Commercial Bank of China for five years in succession.
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"Customer satisfaction is regarded as our life". For this, Zhongde
has established 12 sales and service networks, which are
creative both in breadth and depth of serving the markets. We
can meet your demands. We will provide you with safe, reliable
and trustworthy products and the value of our products is much
higher than their price. Wherever you are, our team will offer
serious, responsible, fast and high quality services to you with
their rich experience and professional knowledge. We always
keep our service promise of "one telephone, arrival within one day
and success in one step”.

"Human oriented, booming business by morals® is the core idea
of Zhongde Enterprise, and the standard followed by Zhongde
personnel in conducting themselves and handling affairs.
Zhongde personnel will offer high product quality and top—
ranking services with the attitude of "'meeting friends with
sincerity, treating friends with morals’. Accumulating profoundly
and working ceaselessly and unremittingly, Zhongde personnel
are making all efforts to create an advanced manufacturing
enterprise of high—end shut-off valves in China, accelerate the
process of localization of shut—off valves and realize maximized
customer satisfaction. Zhongde hopes to cooperate with you
faithfully and create a brilliant future together!
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Flanged cryogenic three—eccentric butterfly valve

O{23ERE: DN8O~DN1000
FEATERE. Class 150~600
iR, GBIT 24925, JB/T 12623
LEFGRERE. APIB09. ISO 5752 GB/T 12221
EIER. GB/T 24925, 1S0 28921  SHELL SPE 77/200
RIHRE. BS 6364, GB/T 24925 JB/T 12622, 1SO 28921-1

Size range: DN80~DN1000

Pressure range: Class 150~600

Design standard: GB/T 24925, JB/T 12623

Face-to—face dimensions: APl 609, 1SO 5752 GB/T 12221

Bonnet extension: GB/T 24925, I1SO 28921 SHELL S PE 77/200
Testing standard: BS 6364. GB/T 24925 JB/T 12622, ISO 28921-1

BEXTREDSRORE
Welded three-eccentric butterfly valve with manhole

O123EFE: DN200~DN1000

FEHTERE. Class 150~600

iR, GBIT 24925, JB(T 12623

HEMHERE . GB/T 12221

WIZTE4C. GB/T 24925, 1SO 28921 SHELL S PE 77/200
R, BS6364. GB/T 24925 JB/T 12622, 1SO 289211

Size range: DN200~DN 1000

Pressure range: Class 150~600

Design standard: GB/T 24925. JB/T 12623

Face-to-face dimensions: GB/T 12221

Bonnet extension: GB/T 24925, 1SO 28921 SHELL S PE 77/200
Testing standard: BS 6364. GB/T 24925 JB(T 12622, 1SO 28921-1
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FHEHI. tk, Rt

B#EESL Body type Cast body and disc, and others are forgings

DN DN80~DN1000(7%2= 5 Flanged); DN200~1000(/&#E={Welded); HAbR{ZTi%E Other sizes optional
PN Class 150~600; HAthFE}1TJi% Other pressure optional

L Seal type Wi g EEE =1L Double-bevel metal seal three-eccentric

3ifal Flow direction

FEi: ek el Flow to close; bidirectional flow optional

EERIE5H Sealing pair structure

REE. BERIFEMEZ, TIHE# Seat and seal ring split type, can be replaced at the site

@R Bonnet type

1EBANHEE Cryogenic extended type(-196~-50C); #7K& T drip tray optional

Eﬁﬁ%ﬁﬂ%ﬁaﬁng type 3R A B Reinforced graphite gasket(CL150~300). fE%E#(CL600K L )wound gasket (CLE00 and above)
H1E} Body material ﬁgg}:g% gggm 8}% SQM’ O%g%uigﬁcﬁéﬁiﬁ;%é sﬁgaqoﬁi‘(‘)%;{ ]‘JZQB/T 7248 optional

2L Packing type FMRE, FAsEH ST Flexible graphite, dynamic seal design

SRBESERE Temperature range —196~-50°C

HRER Leakage class BS6364. GRIT 24925, JB/T 12622, 1SO 289211

HATH149 Actuator HEEE, #5855 Rack-and-pinion type, fork type, worm gear driving

SENH4 Preumatic accessories

HERUEN; B S BB RAFES

Filter regulator; positioner; pneumatic control valve, solenoid valve; limit switch and etc.

T[T Options

SENEFE; SSHAHEL HRFHTAVIZL. BS6364(91/3
Pneumatic with handwheel; SS yoke material; leakage class VI optional, 1/3 of BS 6364

API 598 iR 4*NPS Kjg/4r Normal temperature: 4*NPS bubbles/minute S5 Nitrogen or air
BS 6364 S DN
im: 6
EEUNE Low temperature: 6*DN ml/fminute
JBIT 12622 e
= Helium
ISO 28921-1 8. 3*DN ZF/4)> Low temperature: 3*DN mi/minute
i ; 1R BS6364M91/3. GB/T 4213-VIZR
T k455 Special optional Low temperature: 1/3 of BS 6364, GB/T 4213class VI
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Cryogenic Butterfly Valves
5 ZH Characteristic structure
Sl Structural features:
Non-traditional straight bevel design. Our design is double—bevel design, which

FEEHNERLETT, BAITRITHRMRGRT, AARET EER _ L , ;
can greatly reduce radial eccentric distance e, making the opening torque

‘\ > = N~ Fd A B A . . . . - . .
OEEe, FHBHIERE/, B THIT YWIRT, ERTEHEILS, & smaller, reducing the actuator size, prolonging service life of the sealing pair and
NS SN EEEH becoming more suitable for two-way sealing.

1. ®EERUFEEREREE B2 R iR DS RE
Figure 1: general structural drawing of Figure 2: general structural drawing of cryogenic
cryogenic three—eccentric flanged type three—eccentric welded type with manhole

B
E—lwils: HERL, BRESHOEFBEESE;
Bl FERL, BRESFSRENRERS;
E=tmils: MERL, BR=E(RUESREEH.
i

Design features:

First eccentricity: axial eccentricity, ensuring the overall circular tightness of seal

ring. ‘ \ i 2z

Second eccentricity: radial eccentricity, ensuring fast disengagement of the seal I ? | Sha?félr‘;ler %

ring from the seat. 5 Jg %

Third eccentricity: oblique cone eccentricity, ensuring the three—eccentric sealing ’igéé o N e i j: s §E
| & s | o] RS

is torque type sealing.
/ | Body center

E3: =fRi=MulaEEERE

Figure 3: schematic diagram of three—eccentric structure
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ERERES. WUERRAEE, BREITEETRN RS R —
HSEMERARS, FHER RS ARRA T R TR, Bk
RUEBEF—BHENE. R, [URRST, WRERE, RRE
HEUREI 46

With high connection strength, the shaft can slide inside the disc, avoiding the
displacement of the disc caused by inconsistent low temperature cold shrinkage
in the pin connection. The design of thrust ring + flat spring can effectively solve
the problem of inconsistent cold shrinkage of disc and body at low temperature.
At normal temperature and low temperature, the disc position remains
unchanged, so as to ensure the cryogenic sealing performance of the sealing
pair.

RABA TR, FEEERIER, TRRKEEFER S
RUEE, F—BHlaE

It is only designed to prevent blow-out, and does not support disc action. The
large interval at the lower part solves the problem of inconsistent cold shrinkage
of shaft and bady.

I B
o

FE5. SRR Rt

Figure 5: shaft blow-out proof design
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Figure 4: disc and shaft upper and lower double-key connection

FEMEEHIRIT WRTE TEE

Flexible seal ring design, ensuring sealing at low temperature
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Figure 6: schematic diagram of sealing pair
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Figure 7: double-V shape + Lip—Seal structure combined sealstructure
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Cryogenic Butterfly Valves

iR TR

Low leakage at low temperature

BT EFHRIHTS, fRTHRETEHNTENS, ROTRFHEBS 6364, GB/T 2492514 % 1SO 28921-1(hBS6364
f91/2), thoTBUHEBRS 6364691/3, GB/T 4123M1VIZkth o]k

Thanks to the above targeted design features, the sealing reliability at low temperature is ensured, so that not only BS 6364,
GB/T 24925 and ISO 28921-1 (1/2 of BSE6364) is met, but 1/3 of BS 6364 , class VI of GB/T 4123 is also met.

H

Long service life

G EHFERESTHRRR T IHE TRMBERSGREEHINRT, BRTEHEMZEE D, BRT KIPERERE
MR EHR T RER T SRR, IS0 158481

The pure metal surfacing hard alloy sealing pair ensures the long-term cycle life at low temperature. The flexible seal ring
design ensures that the pressure on the sealing pair is low, and the long—term use of packing seal of special structure ensures
the sealing at the packing box, meeting ISO 15848-1.

EHAEHE

Replaceable sealing pair

WEEEH A D ERIETT, WIS IFENER, TRMEREFNEE, TATEPRFMRSTRE
The seat seal ring adopts split design. It can be dissembled for replacement, so as to realize in-line maintenance and
servicing, save maintenance costs and enhance efficiency.

RN = R B RRET, BETEEROCE, ARBRETHGYTASIEE, FEBRT RAMTEE, thARBRET
FIFTERIEAE . B BRI AERLLE, FET AR RS T EMGH

AR

Low torque The special double-bevel three—eccentric sealing pair design reduces radial eccentric distance, greatly lowers actuator
torque, reduces the torque required for closing, greatly decreases the torque at the moment of opening, brings down contact
pressure of sealing pair, lowers costs and increase service life.

THAEREH RN

TGS QIR TTBWHRIE BEREIRIT, WHGEREDRT, BRTRGEHEINER

BW butterfly valve designed
with manhole with the sealing
pair replaceable at the site

The welded butterfly valve designed with manhole and installation hole ensures the replacement of sealing pair at the site.

IREEZEE
Standard flange distance

EZRFHAPI 600FEEZEE, TR T MEM RHEHHE
IRIESRAGBIT 1222136285, TR T SEEIERTERAEE

The flanged type adopts the flange distance in API 609 standard, ensuring substitutability between products of other factories.
The welded type adopts the flange distance in GB/T 12221, ensuring that the pipe welding does not affect the inside.

EZio7p nlpad

Various materials optional

BRiBfE A REREAETERS, MATEM-19. Gree0 Type 2. Inconel 718FZIAEITIE, FHAEERHERT MK
SRIERME

Except that different austenitic stainless steels are used for the body, various materials such as XM-19, Gr660 Type 2, Inconel
718, etc. are available for the stem, and the special structure ensures material adaptability to low temperature.
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FRSAMCVERT, BT T%M, It adopts high Cv value to reduce valve flow resistance.

Class 150 Cv{E3& Class 150 Cv value table

80 280 112 17 35 80 102 110 145 187 231 280
100 420 1.21 26 52 122 153 165 220 281 350 420
125 700 1.06 37 78 180 228 264 365 457 570 700
150 1100 0.89 55 110 263 292 413 560 732 913 1100
200 2000 0.85 95 189 444 516 745 1021 1326 1655 2000
250 3200 0.81 126 252 582 789 1171 1616 2114 2644 3200
300 4600 0.82 184 380 862 1145 1685 2329 3043 3806 4600
350 6300 0.81 238 486 1113 1548 2290 3184 4164 5211 6300
400 8500 0.76 313 640 1464 2067 3081 4263 5608 6989 8500
450 12000 0.61 414 853 1781 2912 4359 6047 7927 9929 12000
500 15000 0.59 506 1042 2184 3570 5340 7414 9714 12174 15000
600 21500 0.60 677 1401 3070 5100 7662 10645 13975 17606 21500
700 29000 0.61 883 1825 4143 6907 10400 14500 18981 23806 29000
800 38000 0.61 1207 2491 5470 9095 13643 19000 24884 31215 38000
900 49000 0.58 1513 3130 7023 11720 17640 24567 32183 40425 49000
1000 62000 0.56 2005 4164 9736 16380 24800 34445 45930 56643 62000
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Cryogenic Butterfly Valves

FREABCVERT, BT IR, It adopts high Cv value to reduce valve flow resistance.
Class 300 Cv{&3 Class 300 Cv value table

80 260 1.29 16 32 75 95 102 135 174 215 260
100 400 1.34 25 50 116 146 158 210 268 333 400
125 650 1.23 35 72 168 212 245 330 425 530 650
160 1000 1.08 50 100 230 265 375 510 665 830 1000
200 1800 1.05 85 170 400 465 670 920 1195 1490 1800
250 2800 1.06 110 220 510 690 1025 1415 1850 2315 2800
300 4200 0.98 168 347 788 1045 1538 2126 2777 3476 4200
350 5800 0.95 219 448 1025 1424 2109 2932 3833 4798 5800
400 7700 0.92 283 580 1326 1872 2791 3861 5080 6331 7700
450 10000 0.88 345 711 1484 2426 3632 5040 6605 8274 10000
500 13000 0.79 439 902 1893 3094 4629 6424 8418 10649 13000
600 19000 0.77 599 1238 2712 4508 6771 9408 12344 15471 19000
700 26000 0.76 792 1637 3706 6193 9325 13000 17018 21344 26000
800 34000 0.76 1081 2228 4894 8136 12210 17000 22264 27929 34000
900 43000 0.76 1326 2747 6163 10284 15480 21560 28243 35475 43000
1000 54000 0.73 1572 3264 7632 12840 19440 27000 36000 44400 54000
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ERERRCVEIRT, B2 T I, It adopts high Cv value to reduce valve flow resistance.
Class 600 Cv{E3R Class 600 Cv value table

80 250 1.40 18 37 87 110 127 135 168 208 250
100 380 1.48 28 56 133 167 193 205 257 316 380
125 650 1.23 38 76 179 226 250 332 428 532 650
150 950 1.20 59 118 279 354 377 495 635 786 950
200 1700 1.18 98 196 462 587 658 878 1132 1405 1700
250 2600 1.23 126 255 595 680 967 1318 1714 2140 2600
300 3900 1.14 167 339 784 979 1431 1968 2570 3213 3900
350 5300 0.87 236 481 1119 1345 1947 2670 3480 4347 5300
400 7200 0.81 306 624 1446 1813 2651 3647 4761 5952 7200
450 8300 0.96 399 804 1886 2160 3065 477 5427 6768 8300
500 11000 0.82 495 1001 2338 2750 3944 5390 7018 8756 11000
600 16000 0.81 669 1360 3149 3971 5811 8000 10440 13051 16000
700 21000 0.85 847 1730 4004 5220 7685 10599 13850 17326 21000
800 28000 0.82 1184 2417 5620 7046 10303 14174 18496 23123 28000
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Figure 8: flow diagram approximately equal percentage
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Cryogenic Butterfly Valves

FEX = UARICE S Flanged three—eccentric valve material matching table

\
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; /_l T -
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Ry 1 Naial N
N s oM 2
65 AR e~ |
2 57 " : 27
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@14 Body CFa&. CFaMZetc. 1 M Body CF8. CFaMZetc.
{84R Disc CF8. CFaM%etc. 2 {8#f Disc CF8. CFaM%Zetc.
% Shaft XM-19. Gree0 %) %h Shaft XM-19. Gres0
4a M EE Seat 316L/DF Stellite 4a 3 FE Seat 316L/DF Stelite
4b # 4% Seal ring 316L/DF.Stellite 4b #H#EE Seal ring 316L/DF.Stellite
5 7 Bonnet F304. F3165Fetc. 5 %25 Bonneat F304. F316%etc.
6a EFRER Seal ring refainer F304. F316&etc. 6a E IR EM Seal ring retainer F304, F316%elc.
6b {8 EEE R Seat retainer F304. F316%etc. 6b 8 2 = B Seat retainer F304. F316%Fetc.
{E EEHL 3R Seat backing ring F304. F316%etc. 7 ) EE 223K Seat backing ring F304. F316%etc.
LE$EFR Thrust ring XM-19 8 AEHEFR Thrust ring AM-19
21 7% Bearing Nitronic 60 10 1122 Access cover CF8. CFaM&etc.
26 FRArAR Limit plate F316L 11 &8O HH Manhole gasket Graphite+316L
27 JEE&5 Bottom cover F316L 21 47 Bearing Nitronic 60
31 1##) Packing Garphite+FLUELG 26 FRAZAR Limit plate Fa16L
35 1455 73 B H Reinforced graphite gasket| Graphite+316L 27 JEE2 Bottom cover F316L
36 498 F B Reinforced graphite gasket| Graphite+316L 31 1##] Packing Garphite+FLU/ELG
37 JEE# FBottom cover gasket SWGHESEH wound gasket 35 198 7 B4 Reinforced graphite gasket | Graphite+316L
38 {5 F Bonnet gasket SWGHEEEH wound gasket 36 185 7 B Reinforced graphite gasket | Graphite+316L
64 L& Upper key XM-19 37 JEE 2= Bottom cover gasket SWGHESEHwound gasket
65 Fm4# Guiding key XM-19 38 i &%/ Bonnet gasket SWGHESZEH wound gasket

11
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FERITNAS, BAmm  Notincluding actuator, Unit: mm

2
i

|

|

B B

80 114 — 260 — 475 —

100 127 — 300 300 520 520
125 140 — 290 330 510 545
150 140 = 330 375 570 635
200 152 419 390 420 650 675
250 165 457 450 475 735 755
300 178 502 490 520 775 795
350 190 572 525 570 850 890
400 216 610 565 615 885 950
450 222 660 635 710 965 1065
500 229 il 680 755 1010 1100
600 267 813 765 820 1100 1155
700 292 914 805 900 1250 1330
800 318 965 865 995 1300 1450
900 330 1016 990 1085 1520 1605
1000 410 1118 1055 1206 1580 1725

HiE: AER=ROEZIEN AP 600454

Remark: See API 609 standard for the wafer type three—eccentric flange distance.
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Cryogenic Butterfly Valves

#1132 F2 & 4% Brief introduction to manufacturing process

BT fuls (3L ok

CNC machining center Assembly line

-

PTAB Zh%5 B FHEIRHL {RIRIXIE S HIE _
PTA automatic plasma%suﬂace welding machine Low temperature test stand control cabinet

(Empitie - (ERRBERAET

Low temperature test process Low-temperature test mass flowmeter

13
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B 7 600
23
~ 196
00
300
200
| [ 3 i
900 1 *8 BII’
24 ~195.20
$ite ~19%,
Ll ¢ | ey
. B v
=y A Tiis -197.00
: B -18,00
L) -197.00
900 08 - 80
. 1o -I.Q_ﬂ
[ B Gt CHEMATR 1Y
R iR i R {RRESKIRL ey
Low temperature test liquid nitrogen tank Cryogenic helium leak detector (ERR AR R

Low temperature and deep cooling test control system
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Zhejiang Zhongde Automatic Control Science And Technology Joint Stock Co.,ltd.

Motk TR E AR 6595
HiE. 0572-6660053
f£H. 0572-6556888

EFERREHEL. 0572-6660121/ 13325722979
E-mail: vip@zhongdegroup.com
Hitp://www.zhongdegroup.com
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