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SUMMARY

I. Subject

Studies on the Efficient Test Facility for Turbomachinery Components

II. Objectives and Significance of Research

The test facilities of turbomachinery core components should be
properly designed for each of its requirements. Independent facilities for
each components, however, may cost large amount of unnecessary budget
because of double investment on facility components. Thus, the design of
efficient test facilities will save budgets and enable efficient facility

controls.

III. Contents and Scope of Research

This project is focused on the establishment of efficient turbomachinery
test facilities performing design and manufacture. The test facilities will
contribute to the support of the development of domestic production and

the enforcement of industrial manufacturing capability.

IV. Results and Suggestions

The obtained test facilities through this project will be used actively for
the ECS, compressor, turbine, and combustor test programs which are
currently in progress. Besides, these test falicities will play important
roles in the future projects relating any small size turbomachineries

(ie. . KTXII ECS, 100 pax. aircraft ECS, helicoptor engine)
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We g dAsiged, g 24 A9 A 37 /% 2L HAd dxT) AW
B slfel AF Ao WHE dAsH

dAarld #Y=EE F7 /%L FAsy] A5t flange tap& 187
ASME square-edged orifice #3418 A3 1, orifice A7 2 &
A3 ARG A8 47 ARFE £ d401E FHAso drid Al
P g AEE ¥ F UAES ARHJALH, O 4T APRFE /dEHE
279 228 ZAY £ USRS AAUE AT 4] AFRE AS
WA Yoz Apgd] £ 7Hed WolzE Aaise] glo] dIt AlE Aldlle
gold 4 ASE Hol glen, Bt 4y FNE o8 FHo| &olFESF
st} d47] AR e 1R 3] FFYLERH ¢ V€ 2
&0 BAEIY A4 wrEE ARHoR &E7] AP ejectors A8}
Aok, Orificed) Agst AgHEe ¢d& FA37] A3 pressure transducer
(Validyne DP15-26, 40, 42)9} SCANI valve& AH8-8}11, orifice 4Rt @
&7 YR YFoNMY 22 L Y8 K d1hE A3t 447

97—



7oA A4 HYL 334 olFF R (Velmex 8300)e F23td 273 1/16
2l Pitot tubc(United sensor, PAA-12-KL)& o] &3te 2AsAch dut3e
2 4y £4FY Fr19aHA dAs FAAHY AFe2 U] subscale Al
Bolul, model APE T A==, 2 AEAM AHEE £ d479
7181812 Q) HAL AA dav|9 goeng diav] YF AFL d479 o
T Machs7} Zod ¢g&do] Aohs JAMAYE o8t AAHSAT. A}
49 % HAe 2k 01 - 08 keg/s oln, dA 221 o|F Z2( Ma inlet

0252)z A4 FH ZAMa inlet = 0125)° {IFHE FFS 4%
0.21kg/s, O.lkg/selch. d47] 279 4L diviqh deioln, oA 4
¥& FAsASD

A47] Z GoeMe] FHE FAs] A8 AFMBA, IFxE 9,
diffuscret ®7H(frontal device) Abel9] casing Y& B3, 947] AHHA liner
holeg 23 AXMAar] $F) 4ZF AT 6709 4ol HAAHAUS
(2" (42), 2™ 143) &=x) {HFE 0.1lkg/solA 0.8kg/s7hA1(0.1kg/s 4 F
7h MEATIEM o] AN %Y WotE SPHAT,

A47] 2FNAM AYE BXE 2y 469 swirlerst swirler Alo]Ql @
Ast & B Alele] 77 dolM S Zt Y g 25° 4 "o|A
e, zZzte] wHA w3 Wege 2 (R = 270 - 310 mm) 2mm ZHHL R
ZA4stqch. 53 dHe d4y] 2FdA WYz 5mm EoiAH od,
74 AxEe 3¥9 16 M3 JehiAg. AgE EEx9 gEo] &70A4
o Y B¥xx ZHHsY.

1.2 232z
7b @47) Zd QoMo YHEE

¥ AdelMe uriet 2deA F7] f3F9] W] g& d4vld 4 &

A, d47] & AYolMe Y Wz g &7 AYY 2E FHE F2 3N



o4 FYsEE I #5949 S3E A & HoA dFF uiel Zo] ASME
squarc-cdges orifice fEAE AL8-3 1, flange R X2 YHalE Ao
Benedict(1984)e]  Yehut Qle Fajol o3 g3 Aaskdd 32
0.12Kg/soll A} 0.8Kg/s7hA] A7 d47] JF L Aol4e] wwe] 4
€ 6742 AHOY U3M F3F 48 WE 2 449 AAsF
Zt £ e 1R 100784 57 d& FEL FREd AT &3%
A fFFol dAIglol Hisd F¥E& HooFed, dHAMe Htel 7h
33, AT =EAMY ALL 2L f50 71089 ¢ den UFxA
€ AUEA ¢o] a1 HEE 72 @ £ A B3] ZH AFH 4olAMY
el &4 AH 3A9 HYET =A §ZHE, ole A% UFAAA
o ¢y o MED: AL Uit o At UEA 94T Yy§
BAE 7HA3 Ued, YF =& (pre-diffuser)o] &0 g Yol g YL
Ad o el daz AzEo

33 5)e & % AFAAMY 4] {3 dao wel ojRA wlsie
7He E9F7) A8 2" 9 SARE AFAE Aot} oln] gL AR
Aol ofs) BAY ups} Pol Z AWM Yol ke AFo) ¥l
MAsle g BoFD ok
. dar] 7oA GYHEX

ad 4D FFNMel AYY £3XE JeEldg 27049 Aol AY
Wrds FYsiEe &7oAY £ BEE AYY B9 {FAY Aoz
Azteich AE 2x o diAMol FAsA] BE AL 2olule ®WAto] ud
A Y% 2 Q47 AR A 23 5o 21APTT A2En 49 Ao
€ Bsld 7MY HUY RxEe gojide F Fo)Fe BEX(2Y (46)
Bz)sk AR VAL USE Y+ Utk A4 279 AHYY BEXE F
Es3 B 2¥s] 4o F 31 (dilution hole)oll M fYsle AEI A4

— 20—



79 AUYYEEA 2 9% FI USE ¢ F U 2¥A gy F F7)
FE WS Sojudle £ d4vl F4 Ao, 92 Fo|udE ©H A B
(28 (16 HAstn Yed), ojo wel Q47 27 AJPYL B A7)
TA FIAME %0 ¥1 A/ B 9 HEIAME 2o & BxE
=0 o] F3e d47] 27 25 PFESE UHE BAS /1A Aoz A%
gt
oo &4 A

AHAEE AF DM A F7 d4r] 2T S AYA L
B2 d4rle 4y &A& AMSAG. PANMY BgF e HY &
oA WYY 1 9% nigolmz PAolA 24 YL A4r] Y7
ALY 2 Ak 2 A4yl 7oA AYPe a3y (e 24
< BFsto FEHch

Qa7 4 &4 A ¥& AN 2Fse Hel MY upd sy,
W7 2hoA 23 FAAZRE o2 ol ALY = Yok 1Y (48)
€ YT uiske Wstel @E e &4 R 49 &4 A4 WnE ygd
O 4Py /P Aol @2 g 4L YT vketse AFol ulH sty
F7E APY o, 8 £ AFOE o 13622 Y7 vhaio] BAY
o] 4% & 7hAch

o)

AP; : 4/ﬂ infet = (P;_ P;)/(O..Splﬁ,,(ef) . (41)
AP§'4—AP5~4.1. 2
B e 2 Mim (42)



AoAlX ZZF 4Y &4 A58 BAA Eqd?2 o dYstd 4AH( Mainlet
= 0252) oM Ay &4 AN Z3 o e 6.0% otk o] e 4
A 56% B 4 FLH], ol AYPE A4 B davlz A4 o
4719 e FYol ZAste H, €47 old7t widiAY H, AY zAo]
Woish, A4S 220U F Fo) /198

A2 A SAZIAA A5AY
2.1 A®7) N2AFAY

NZHFAYIE AP UUTY A5AELS S8 dA/Aidd Agrle
YA ARE By AT AP AA/AR ZFAYE olet 4
DASS steadiness$t &4 HFo| Hastd 1% 7YYL Fate] Ay
o JUNEHE HPHRT Lo AYr)e B4 ¢ AP UPeuLe 3
Asle stgez A4 7k 49 43 AYL 9%z UUTY a78
E JFZAL $F5EA R Bus
22 239 A4

259 734 ice water U} A2oiM ZHF HI} sensor EF 01T ©]
Wel X GASAT. 2d 48 Wt FeelA 13 (49)E 371t Aejel
A Aztel we =& HgE Jehid ol F71¥3 L DASH
noised] 71A¥ R2 =2 §4 05T oW FE FARNUT. FFHY ASTM
71Ze K-type wire errors 22Telth.  ¢48e A% wiet go] ¢d
calibrator2 H3st% 2™ calibrator A& 0.006%2 AWALE 1 AILHE
pressure sensore 0.25%9] A A& #Heth o3 #EL g A9E
uncertaintyoll W3] £A sk, I 4102 st AN S-S
ol 3y (1D 371% AHAA 4 etk 13 (410)& BHE
At fluctuation band”} 300Pa FEZ 23 AL WEFolL 218 4119 A



£ 4000Pa W2 1%olyelt. ¥ (41003 vlmde 23 (41Dg ASE
7138 A% Fe ¥Fso] AFE ¢ F Utk olE 2&4 ¢
e FB2AA AgEE 4Fol 524 ¥ W 4F e 34T Fw
0.009kg/sec® JElston ol& P-ducer, &%, DAS &2 FE9 1% oy
9] errorg UePRh. v o] ol AP ALY #FEF errorda BHAE
F gk dustd 434S A% SAREE AL ATFUY FEHL
Azez ANE Rolmz Aol BE ARRELOE emors} ZWH oo}
o #3534 uncertaintys TE9] 4o ¥EE 4 A

2

W _ [yt ( g (5 )2+4( nyet
m
_ ___@_0_ _8000
= [00.00*+ (563305 T Tos )2+4(305 =) :
= [0.0001+2.4510 °+1.1110 "% +1.29610 " 5]2
— 3.5%

o] A& calibration factord] ¥HL FAIE golw FAY orifice FHFL2}
7} 5% oliQ Azt wmsd YAsE Fkolth uncertaintyE E017] AsMA
t PE £H&c= sensord AL =9 Fa7t Aok BustA A R
Ao 234 2AFH 7128 5ol 7] gReln
23, 7|AAG/JFPE AN YRGS AAANY |

NWAYL 1719 (A )R, 2719, Tam BCS/ACM Htl 274 37)
W77 AN wAHoz JU4AE FAEAAG. EE AN TSI
7} F3sen g SEd ByQe] Hax sttt ooz Ay
FEEd 2 AW 59 AHAY FA WA o] AW JA 1
71 IR, 2715, 371Fe} oz FUsen WHE ¢ AW A



ANMEE 12 YHE FaWM AU ol Fog He WHE 24
A7tok &t ole FAAY wigtel W2 FVFFEY A&7t surge Y
of dojd shEAdel 7] dReltk. 4 Id (412)= AFAEI] YFEY
Pt(1)€ inlet condition® 2 33 Pt(7)& outlet condition® 2 & of F7|&F
9 sctting ¥¥ R valve =0 @& H<YF Zto|ch(station numbers 1Y
(36) Ax) F71FFYY AY setting L F7IFFUANM Y& static &
g& £33 sctting® T YRSEE feedback controldt2Z Pt(1)ol A
23Y %3 vzstA Y setting gl FYH L BAPsoor & Aok, 1Y
(412)9) AE Air supply25-E Pt(4) AF7A %) @& FY&4dojn B
€ Pt(l) AFRE PUT) 7tA9 &4 &, Wig, 2292 {F4), 90 B2 2
Mot @B &4& Yl ok AS EWE §%0) 55 F, 2L wi
220 Fde] 55 FYELl AJE ¢ & Uk B AL o) ud
€4 Zol Holy O (413)e2 2 o8 ¢ £+ U ¥ (13
station Ps(14)FE Ps(10)7tx¢] A ¢4¥ &HE total lossBt St station
Ps(18)3 Ps(10)9] A ¥ &£4& YH losset & of {3l @& A 4 &
4& Jehdlz ok  Ce total lossolA valve loss& ™ R2g flow
straightener, orificc, comner angle, W& A 48 £4& Jehliy ol &
Fol AAFE F/HEE ¢ & stk valved] losst ®fFol AAFLE F,
valve?t 48§ &40 AAEe L2 Yehyn ol 23pdE7 443 &
A AdEol22 valve F§F9 vigte] Bﬂﬂ?ﬁﬂ 7t7tet valved friction loss$}
expansion loss7} ¥3to 3 ejo]7] &tk ECS7F F2HE valved] &
AE olig 3 S0lF ALz FHEY 1Y (414)2 setting® A gholl
& orificed] T¢It ALY #FE YT vt THANA 271ge R
sctting¥ 739 0.3kg/s9 FFolA P7F < 03714 YER® o]= orifice®)
AAALT Ay FFEFH AVHE Ay HEG 29 (12)8 B



o AYUY ECSY YTFEAL 262KPa, 016kg/secol® 2F nEEASNF
Algdid ECSE 213KPa, 0.23kg/sec2 olAE o] ECS/ACM AEAIE 7124
o] FE3IY o] YHNAMY =L resolution®E FF=Ao] =AY £ ¢
=8 dA=HUeE ¢4 U

2.4 ECS AH5A18

4AY ECS 45AY71E 1A637F BAANAZE Yyos stgon ol
e 43 Jd@oz B d7As RAsln SlE 1AG3F ECSE AHE 4
B3t APslE 5T dASHANE AQgiate] I LE7} 180T
FASYLH AT FFL 37147HA 22 flo] FRAUY. #FL UUTO
mel geAn & AYe H9 AYzAd get 2y 0.1~0.15ke/secs] &
F& FEFRUL. ©] FFL ejectorZ YR FaPr] Wzto] ALEHT in|
A& ACMS2 FolZith. E(41)& ECSE Al¥# 67179 Alg zdo= 3
Hel UUTYT 483 279 97 €59 2¢ez +9sigich

J¥4.15)8F 2139(4.16)2 ECS & BE Q&P 23 29 ¥ g
olth. y&& station WEZ 1& YAEFWE Y7, 2= 15 Aduyr] Y7,
32 ¥F7] YT 4E 234 a gy YF, 5 HY 4T, 62 FEREYY] 97
7& ECS &+o|t}.

A LE £XE HY 13 dREIIAN 32 o 2Po] o|ToiAH g
ol AW YAYL LEF F4A7IDL 23 mer|st Hulo] o8 L7} 0
T 9=z E%%lq-. o] & cabin®] 24T2 A& ok $rkxn B of of 14kw
o AFE F4Y ¢ A FoIth(HFE o 0.6ke/sec)

2¥(416)e) YALEE BW YT 4Fo] 210Kpa FHNME e &4
ol gl 260, 310Kpasl FANME 13 Quer] 7Y 4P Aojsis
48 22 WHe 2AJEL & 4 U 139 23 daprldME Be
Yag Yol v APEMo] A9 glon o) Auyrle 4As # HAL



& Y30 z2EY 4P FFL 9T 4P AL Bl B Fol
o7l ee EA & 4 Utk HT AL AP olst BAL A
A4 +9F dFeln & AFlME ECS A5A¥E A% ANYr 27137
279 PEZARE FFdE ° U



AS5F 2 &

2 A7E 23 HEslA 2B 45AU/E BeH0E dA/Agez
W EYHA AYr] TPz U FEFAE Sn APl $old Aolzt
A stedl 9HE Fol +YsUT. & 478 B ATHEY FoIF
¥ 2 A4 4FAE7], Bl AesA87], ECS 4%A187], spin & burster
HENEIE 22 AFNYE S5t LA/ BIHE YZHALT
AEANYS A2 d4719 ECSY ASAUE £S48 APl 1e @
A8 A8 ALA/ARE AYIlE 23 HolEslA LEYSAYE BEYe
2 9 7b5A HUom $F TuelM .7HE nSFAsF ECS, Bl
A ALE NP AF 4% HEoA 243 Al Yo} Y& FIY R
o2 Jiggdy.



Condition Lb/min Psi DEG C |Kg/s kPa deg K [Kg/m*3 |
ECS A 30.17] 25.74 142] 0.22856| 176. 853} 415.15} 1.48431
B 122. 36 99.7¢ - 546} 0.92697| 685.014| 819. 15} 2.91376
C 12,4 99.17 5191 0. 54848] 685.014] 792.15} 3.01307
D 68.87| 91.84 53.6] 0.52174] 631.01] 326.75) 6.72881
CAU E 18.87| 25.35 108. 7| 0. 14295] 174.173] 381.85] 1.58931
F 89.84] 91.68 174.2] 0.68061| 629.91| 447.35] 4.90625
G 70.99] 90.63 132] 0.5378| 622.696] 405. 15| 5.35523
H 65.84] 72.03 148. 8] 0.49879] 494.9[ 421.95] 4.08672
DIA. (INCHES) 2 3 4 6 8
DIA. (METERS) 0.0508 0.0762 0. 1016 0.1524 0.2032
AREA (METER"2)| 0. 0020268 0. 00456 0.00811 0.01824 0.03243
Condition{MFR (Lb/min) [Velocity [Mach No.|Velocity|Mach No.[Velocity]Mach No.|Velocity|Mach No.{Velocity|Mach No.
A 30. 17 75.917 . 186 331 .083] i18.99 . 047 8. 44 .021 4.75 .012
B 122. 36 156. 96 L2741 69.76 1221 39.24 . 068 17. 44 .03 9.81 .017
C 72.4 89. 81 L1591 39.92 071 22.45 . 04 9.98 .018 5.61 .01
D '68. 87 38.26 . 106 17. . 047 9.56 . 026 4.25 .012 2.39 . 007
E 18. 87 44. 38 113 19. 72 .05 11. 09 . 028 4.93 .013 2.7 . 007
F 89. 84 68. 44 .161]  30.42 .072) 17,11 .04 7.6 .018 4.28 .0t
G 70.99 49. 55 . 123 22.02 . 055 12. 39 . 031 5.51 .D14 11 . 008
H 635. 84 60. 22 . 1461 26,76 . 065 15. 05 . 037 6. 69 .016 3.76 . 009
o 7 Z7d A- Z
ote = 47 IE(I;S e S dE E:CAU G.I
B : ECS MPR M=0.0,S.L F: 'CAU MPR, ¥=0. 0, S. L.
C : ECS 80% M=0.6,S.L.,45DEG C G : CAU 80% M=0.6,S.L.,45DEG C
D : ECS MPR M=0.8, 6KM, 1. 2DEG C H : CAU  MPR, M=0. 8, 6KM, 1. 2DEG C
E (2D B HR @& 1§

alF

#37)5F ECS/ACMS) 47 #%, 99, x5} &%, o} 8} <=




GAS | AIR

NOMINAL INLET CAPACITY (M*/MIN) 100.23
BAROMETRIC PRESSURE (Kg/cm*(A)) 1.033
INLET PRESSURE (Kg/cm?) 1.012
RELATIVE HUMIDITY (%) 60
INLET TEMPERATURE (°C) 30
DISCHARGE PRESSURE (Kg/cm?(A)) 4.10
RATED SPEED (RPM) 3575

COOLING WATER INLET TEMPERATURE (°C)| 32

COOLING WATER FLOW (1/min)

1ST STAGE AIR COOLER 158
AFTERCOOLER 182
OIL COOLER 95
TOTAL (ALL COOLERS) 435

¥ (22 N334 A4




1) Gas flow 1000 kg/h

2) Flow pressure 2.0664 kg/cm®
3) Flow tamperature 60 degC

4) Molecular weight 28.9625

5) Differential range 3000 mmH:0

6) C/Cy 14

7) Absolute viscosity 0.0205 cp

8) Pipe ID 849 mm

9) Density 3.1436 kg/cm

CALCULATED BETA RATIO =
CALCULATED ORIFICE BORE =
CALCULATED REYNOLDS NUMBER =
Selected Material - 304 SS

.44507
37786 mm
319518

® (2.3) Flange type orifice A




et HIA HRH ST

SPECIFICATION SHEET

| SHFET 2 OF 2 ]
1

VALVE CONTROL & REPAIR OF
KOEI L& ({3) ¥ ENAKIRE CONTHOL VALVES . 0 95.d.17 | S.S.HAN | TLz 2/
REVISION | UATE MADE BY |CHECKED BY
1[1TeM NO
GENERAL 2|TAG NO ]
3|LINE SIZE Jo'TY (SET) N
4|TYPE OF BODY BRCLOBE (JRALL (J8/F UDIAPHRAGM (IPLUG MN2RAY (I35
5/BODY SIZE |A) [PORT SIZE (1) 50 50 ]
6| TYPE OF PORT  [GUIDING BSINGLE [JCAGE-S [JCAGE-D |TOP [ JBOTTON [JCAGE
Jis O MIK 20k O3k (40K 063k (O
T{RATING ASI O 1502 {33007 [J6002 (19007 (J ]
PN O (20 Oso  Jio0_0O1se O
BODY 8{END CONNECTION HRF arFF Dxry Osv OBy Owe Owr 4
BODY [JFC20 MSCPH2 (JSCSI3  [JSCS14 ) ]
9{MATERIAL TRIM _(DISC/SEAT) [MSLS304 OISUS3i6 O j
PACXING [JPTFE BWGRAPHITE [JASBESTOS [J
10/ BONNET TYPE [ISTANDARD WNFIN (JBELLOFS SEAL [JEXTENDED [J
11{TRIM FORM ik« BLINEAR (JOUICK OPEN OION-OFF (O
12| LUBRICATOR JISOLATING VALVE Ovs mo O3 — [Ovs mvo O ]

13)REQU{RED SEAT TIGHTNESS

O DN BV UY Ov1 O

14MAX. ALLOF SOUND LEVEL (dBA)

BLESS THAWN 85 O

DINUCOM-108S DNLCOH-10M CINUCOM=10NL

1slvaDEL _ NUCON-LZ5  @INUCO4-L50  ONUCOM-L100

(5N 610 CRIC-20 DuNIC-L25 LINTC-180 CINIC-LI00
16]{FORCE_(Katf)__ __ C1200 Bs00 . (1200
17| TORQLE (Kg M) oL Os o T 00T _Tioo ]

1B[PORER SOURGE
ACTUATOR  |19]INPUT SLGNAL

———e e ——— ——

{JAC 110V, &4}, S0/60Hz  &AC 220V, TH4}, 50/60Hz

D4-20eA IC__ (JI-5V IC_ _

20|M3X. STROKE {om ) 25 @so . [Is
21 |MAX. OPERTIQN ANGLE Do-90 ) ]
22|OPERATION SPEED [JL. 4oo/sec/50Hz C10-90/15,30. 45sec/50Hz
23| AVB. TRPERITURE( T) CJ-25 - 55
24|DRIP_PROOF BAIP-55 “Ld264 L
25| FEICHT(Kg) 04 36.5 o
26{CONDUIT [IPF %382
27 [HANDRHEE]. SIS 0N _-
28}1-TORQUE SYITCH (CLOSE) RYES 0N i o
29|2-TORQUE SYITCH_(OPEN/CLOSE) OV 0o -
AccY 30|POTENTIO-METER aYess . O -
31{R/] CONVERTER (4-20o4) _{rvEs Oxo
32{SPACE HEATRR OYES 0N
33[2-EXTRA LIYIT SAITCH DYES Ono
: A1R
$4{FLUID B B oS O siea 0 VAo |
35]FLO INIT [PRESSURE LNIT O /b B Nz /Hr J kg/h |88 Kgf/ad €[] bar
, WAX. 0 [P1 [P | Cv JOPENING LIFT (%) 1350.34 32.06 90
Ozgf;ﬁ’;g\_ 5P POR-Q [FL I"P | Cv JOPENING LIFT (x)] 417~ 35 9.62 58|
MR fFL 7P | Cv [OPENING LIFT (%)
MAX. SHUT OFF "P (Kgf/c? G) 35 f
37 MAX_TEYP (JC)_ JOPERATING (T) 400 - :
38|OPER. SP GR. MOL. ¥T. .
33]OPER._VISC % FLASH
AD|MODEL N0 JVSGV-NL50-503017
REMARK

E (24) 13 2B A



P W WHIA R &7t SPECIFICATION SKEET ! SHEET 1 OF 2 i
VALVE CONTRCZL & REPAIR OF !
KOEI I (43) HEWRKIRE CONTROL VALVES 0 95.u /3| S.S.HAN | Zde -y
BEVISION | DATE | MADE BY |CHECKED BY
1]ITEM N0
CRNERAL [ 2[TAG MO
3{LINE SIZE 10°TY (SET) [ 3
4|TYPE OF BODY . BGLCBE [JBALL (JB/F CIDIAPHRAGM (JPLUG MR2§AY [J3WAY
s{BODY SIZE [a) |PORT SIZE (a) 50 r T
5[TYPE OF PORT _ |GUIDING MSINGLE [JCAGE-S (JCAGE-D |TOP [JBOTTOM [ICAGE
s O WIK ook LJ30K 040K 63k O ]
7{RATING a8 O U1s0+ TJaoos Oeovs (3900# [)
N O {320 150 100 (150 [
BODY 8|END CONNECTION BRF (OFF [JRTJ [Is¥  OBF J1/6_ OWF O
BODY {IFC20 PISCPH2  [JSCS13_(ISCSI4_ O
9|MATERIAL TRIM (DISC/SEAT) | BISUS304  (JsUS316_ [J
PACKING BPTFZ (JGRAPHITE  [WSBESTOS O
10| BONNET TYPE BISTANDARD (JFIN_(JBELLOWS SEAL [JEXTENDED (J
11[TRIM FORM Q< WLINEAR LJQUICK OPEN [JON-OFF  (J
12[LUBRICATOR [ISOLATING VALVE  [JYES @0 (J [Cvis mw O
13|REQUIRED SEAT TIGHTNESS Ou_Om_ myv_0Ov__ovi O ]
T4IMAX. ALLOR SOUND LEVEL (dBA) BILESS TRAN 685 () ] ]
CINUCOM-1ONS ONUCOM-10  TINCCOM-10NL
15{MODEL ONMCOM-LZS  BINUCOM-LS0  — (JNUCOH-L100 ]
[CIUNIC-10 (OURIC-20_CIUNIC-L25 [JLNIC-L50 [JNIC L1100
16{FORCE_ (Kg{f) H200 01500 (jiz00
17|TORQLE_(Kgi) O s 010 020 0100
18| POVER SOUR DIAC 110V, BFAF, 50/60Hz_ BIAC 220V, 5F 4}, 50/60HZ 1
ACTUATOR  [19]INPUT SIGNAL 04-20z4 (C D1-5v IC_
| 20| VAX. STROKE () gz =50 S s T
21 [MAX. OPERTIGN ANGLE Co-30
22|OPERATION SPEED . 101.4 z=/sec/50H2 __[10-30/15, 30, 45sec/50He
23| OB TEMPERATLRE(T) _ 0-25 - 55 o ]
24|DRIP_PROOF ‘ B11P-55 [Jdz264 o
|75 WEIGHT (Kg) T 0.5 58 ]
26 CONIUIT OPF =2
27 |[RANDRHEEL mYEs Ono , ]
78{1-TORILE SITCH (CLOSE) mYES Ono
29]2-TORQUE SHITCH (OPEN/CLOSE) OYES N0 N
acy  [soleorentioneren - " 10MS - Do ]
[31]R/1 COVERTER (4-200) ' DYEs 0o .
32|SPACE HEATER Qves Cno . J
33]2-EXTRA LINIT SKITCH Oves [EN0)
_ : AIR
HJFLuIB i 03 LIquiD B Gs 3 sTeed {J ViPOR__|
‘ 35|FLOF (NiT | |PRESSURE LNIT 3= /h M No’ /Hr O Kg/h B Kgf/ad GO bar
operstie | [ [PL 7P T ov JOPENING LIFT ()] 13%0. 34 T T T 042 fes ]
conpTIox |3 N0R-Q [PL [P [ Cv JOPENING LIFT (x)] 417 3.5 T 6.12 58
) ' MIN.Q [P1 |°P | Cv |OPENING LIFT (%) i | | |
MAN. SHUT ORF P (Kgf/est G) s
- PrlaxTEe (B)_JorRaiNG (T) 1 ___ 0 "‘ L .
38[0PER. SP GR.  |MOL. ¥T.
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Thermocouple

.

Voltage

Temperature

Resistance

Temperature

Thermistor

A

Resistance

Temperature

Integrated circuit
sensor

8

vori

Voltage or
current

Temperature

0 Self powered

O Most stable

0O High output

O Most linear

O Self-heating

0 Self-heating

w1 OSimple 0O Most accurate 0O fast 0 Highest output
2 | O Rugged O More linear th?n O,two-wire ohms O Inexpensive
€ O Inexpensive thermocouple , measurement
[l N .
2 3 Wide variety
< O Wide temperature
range
« | O Nonlinear O Expensive @ Nonlinear O T<200°C
& | O Low voltage O Current source O Limited temperature {J Power supply
‘E {1 Reference required required range required
s O Least stable 0O Small AR O Fragile [ Stow
T | O Least sensitive O Low absolute O Current source O Self-heating
.g resistance required O Limited configurations

¥ 31 &% 2% scnsord % - @3 (Courtesy of Omega Engineering Inc.)




Type Positive Material Negative Material

E Chromel Constantan
J Iron Constantan
K Chromel Alumel

N Nicrosil Nisil

R Platinum 13% Rhodium Platinum

S Platinum 10% Rhodium Platinum
T Copper Constantan

¥ (32) B thermocoupled &9 A3



T

Voltage Span

Type of Thermocouple ‘F
(mV)

Copper-constantan -185 to 400 | -300 to 750 | -5.284 to 20.805
Iron-constantan -185 to 870 | -300 to 1600] -7.52 to 50.05
Chromel-Alumel -185 to 1260| -300 to 2300 -5.51 to 51.05
Chromel-constantan 0 to 980 32 to 1800 0 to 75.12
Nicrosil-Nisil -270 to 1300| -450 to 2372| -4.345 to 47.502
Platinum 10% rhodium-platinum 0 to 1535 32 to 2800 0 to 15.979
Platinum 13% rhodium-platinum 0 to 1590 32 to 2900 0 to 18.636
Platinum 30% rhodium-platinum, { 38 to 1800| 100 to 3270| 0.007 to 13.499
Platinel 1813-Platinel 1503 0 to 1300] 32 to 2372 0 to 51.1
Iridium-60% rhodium 40% 1400 to 1830| 2552 to 3326 7.30 to 9.55
iridium

Tungsten 3% rhenium-turgsten 10 to 2200| 50 to 4000| 0.064 to 29.47
25% rhenium 16 to 2800 60 to 5072 0.042 to 43.25
Tungsten-tungsten 26% rhenium ,

Tungsten 5% rhenium-tungsten 0 to 2760 32 to 5000 0 to 3845

26% rhenium

¥ (33)
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