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/IP100=100 ft 24 7=V O “FAEHE (psi).
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3. #HEFH
(1) ROWENRIFIZOWTRE GO _MESHRKLZRD D, EH A X DI 1.405ft & T 5,
TRIE « iiE: Wi=607769 Ib/hr, % p1=233.5 1b/ft3, KifE 11=0.1cp. FH#ES o =5.7dyne/cm

SUK ;iR We=1718094 Ib/hr, #JE o v=2 Ib/ft3, H5E 1 v=0.01cp
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F9. —I&5, Baker XLV 7 v — 3% — 2 %R B (Griffith-Wallis #RIX O A MREHIEIE),
By=2.16(W+/A)/(p1p v)05=2.16x1718094/(0.7854x1.4052)}/(33.5x2)0-5= 122223 > 80000
FEERE T, 74U T 1% 718094/(607769+ 718094) =0.54(>0.25) D#IZ . BxlZ Xk &3,
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RBT VA NV ERDD E Re=6.31W/(Ap) THDHIND
HH : Re=6.31x607769/(12x1.405x0.1) =2.27x106  >2000
ZAH . Re=6.31x718094/(12x1.405x0.01) =2.69x107 >2000

Moody ##X T Smooth pipe & LT, 1+=0.012 &725, F7-,
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/IPy100=0.000336 1 +W+2/(d5 p v)=0.000336x0.012x718094%/(16.865x2)=0.77 psi/100 ft



1->T  AP10= ®2/Pyv100=6.3x0.77=4.9 psi/100 ft
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Xp2=(0.19XF,0-185)2=[0.19 x (0.07)05 x 1010.185]2=0.014

Fig.5 LV, 92=38(Z/25/1 5

/IP100= ®2/IPvi00=3.8x0.77=2.9 psi/100ft

B L O HIHEOLBE DT, BRMNCAP100=4.9 psi Z 15,

(2) WOWMENGRIFIZDOWT 2HROIEH Z kb L, HLENEL 6.065 inch &35,
AR Wiif Wi=6150 Ib/hr, £ 1= 52 Ib/ft3, #5E u1=0.1cp. FifET]) 0 =6.25 dyne/cm
SR - iR Wy=21500 Ib/hr, #FE o v=1.92 1b/ft3, A5 1 v=0.01cp
e e e e e e e ek e
F9°, Baker i LY 7o — " — Bk D,
By=2.16x(21500/0.2)/(52x1.92)0-5= 23239 < 80000
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Table 1 OFHBIZ L Y
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—J7. KRB FENTEE APy 1,
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> T  APioo= ®2/Pyvi00=1.672x0.148=0.41ps1/100ft
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[ Fig.8 BREICBYSEEHRIn |
Table 2 EBRZ OR/TioTi-YOHIER/AEL/D ) —Craneitizit
Squivatent Lengih]
Description of Product Esqli’l:[?:ginn::&n
ey e 2 i e LKL = LSTomTT — AL IL;D]
) Stem Perpendie- With no obstruction inn Nat, bevel, or plug type seat Fully open 340
Globe ular to E_lln With wing or pin puided dise Fully open " 450
Valves (Mo obstruction in Mat, bevel, or plug type seat)
Y-Pattern = With stem 60 degrees from run of pipe line Fully cpen 175
_ = With stem 45 degrees from run of pipe line Full;-:_Eprcn 145
With no obstruction in Aat, bevel, or plug type seat Fully epen 145
Angle Valves With wing or pin guided dise Fully epen 100
' ) Fully open 13
"g;: "f; Bﬂi"‘ Threc-guarters open 15
_ ot Plug Disc Cne-halll open 160
Gate " . One-quarter npen 900
Valves Fully open 17
: Three-quarters open 50
Pulp Stock
Wi SEoE One-half open 160
o . o EEF.E_EHU open 1200
Conduit Pipe Line - Fully open e
Conventional Swing 0.5t. . . Fully open 135
Check Clearway Swing . 0.5t . . Fully open 50
Valves Globe Lift or Stop; Stem Perpendicular to Run or Y-Pattern 2.0%. . .Fully open Same as Globe
Angle Lift or Stop . 2.0%. . . Fully open Same as Angle
o _| In-Line Ball L 2.5 vertical and 0.2% horizontal t. . . Fully open 150
: . With poppet lift-type dise 0.3t. . . Fully open 410
Foot Valves with Strainer | 1 Jeather-hinged disc 0.4} . Fully open 75
_ﬂlnﬁt_\_:_r_l:lg_‘r'nlvu #-inch and larger) Fully open | 0
_Straight-Through | Rectangular plug port area equal to 1009, of pipe arca  TPully open 18
Cocles Three-Way Rectangular plug port area equal to Flow straight through 44
Eﬂ?{- of pipe area I:Full}* open) Flow through branch 140
90 Degree Standard Elbow ' ' 30
45 Degree Standard Elbow 16
90 Degree Long Rodius Elbow 0
90 Degree Street Elbow 50
Fittings{ 45 Degree Strect Elbow 15
Square Corner Elbow Y
With fow through run 20
e 1o | with flow through branch 50
Close P_atf.ern Return Bend - I 50 -
**Exnct equivalent lergth is ihinimum caleulated pressure
cojual to the length between drop (psi) across valve to provide
Mange laees or welding ends, sulfcient Mow to life dise fully.
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Kern SCHkIE, AHYSIZH WS DT, 2OHO ZAHREIFOELD S RALT S 9 EDO OB LR,
7272, 1980 FR L FEHE THEDOIN TWIEIIAH L Z L b, IRLTREOEY E b E A2V FFC
Hydrocarbon 53 )3d 5 LMD Z &b, WHEZE & D THIZ, Kern CHRIFBEIZ 1970 4 9 H D
TIIN V=T Y TR GRS, — R E LTTRIEREN TV D A, ZOEHIZ DWW TUEREIR A 720,
A TSIIFE., Kern HkAZFA T, NEMIT & INQTHRFFIEEZRAATZ LD TH 5,

Kern ®J71EIE, Ak, /NAOBACEE OER HE LN LM EE, KOBAKEE & 5 WIXTEEE TR
WHT L2 E~DEBEMMOREBESNTZb O L Bbid, ROBKEECEELE ~O L-MEOHEAIZ W T
RICLTRERBEDHDLDNE SN2 tthM%##k%_ﬁ%éMTwé@i$%®i9L@2&
Kern O FEIZ, B2 O TR =T VU TR D LB, ZO%E. IRD2ODKEAR

SEN B 5.,

(a) A X 52 Baker #RXNIACEFAVCHEH STV 528, Kern SCHR CIEIEEN AL TH > TH Baker
FRIX 2 > T D (Bl 21X dispersed flow—example DEtik 72 &), Baker #X %2 TEE @A L2 & &
W2 DX, AFERE ORIRARIRIC R T2356 TH D, ZOBAERVACEFEITITY 20D T, &9
Won? Fr— FOFWANTHEHERRIE TR Z &2, ZHTHDDN? LW RERFED,

FARL 7278 BREEHTAUTK LTI Griffith-Wallis #1134 % 2 T m—r32 — (2 T 7 IBRIRME Z /50 i)
ERDDDONZYTIH WM ER S, 2O TIL, Baker ##X & Griffith-Wallis #¢1X] D Hige 2
T2V LR X TS 2008 Lz,

(b) 74 v T 4V THIZOWTTLRE OBMERNOHEYER L b > CTRAMNZREREZ AL 5 X 51272 -T
WD, 74T 4 7B D ARENIR L CEE AL EVZFE U S ITE DT Z OFEIIL? 3D,
T AREIINR TR D e ER L EEOEREIV b 7 4 v T 4 VT DIEBEB T LAKRKE VWO T
KREREECRDIRONRENED, HIFSICL D7 4 v T 4 V7 EHFRE B L TAHRDILERH D,

AL THDORMEIZOWTIBIET ALV D T, KR TS TIEITE 5721 Kern 3RO 2 - T
kL TWD, &%, MO1DBIMERAFITVIUL, FTELTITEN,

5 SR :
(0) “How to Size Process Piping For Two-Phase Flow” by Robert Kern
( Hydrocarbon Processing Oct. 1969 )
Kern LR35 I3 2 2B 3CERITZLL T 0@ v
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