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Table 1: 7]H 4] 9] =

7= A o ]
Q  WEE B ok sk A A A% gpm
SG A=A A B F, 7]%5— ~
Py ELRSRIET = psi
Py ‘QE‘_ %?‘ ?:}'E—i psi
AP BB AZ 4P, P - Py bsi
C, ST EEAAWE GFAS 2
BA = e 3 2o}
Q1= Cy 1, SG1=Cy 1, AP 1= C, |
4 7| A AL A
1303] 44 69 EA ) 7S A& T}
o AF 7% Q =300gpm
e HIZ:S5G =09
o WX Q73 AP = 90psi
0.9
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C, =300 90 4)
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EANA A D £ YRE= T} 3} e,
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SG
Cv Q E
ot 34202 A2 C, FALTF AZN AN Y2 271, 29 9 )

EYQ RIE
AA AAANNE Fp, Fr, e +F, /|9 H Aot Ha-A4-Hd 2d=z4

) ]
A% A= 4ﬂTﬂﬂ4aﬂmw¢E%1%§w

\

k3

d

r-lu

1. Emerson, Control Valve Handbook, Sixth Edition, Chapter 5: Control Valve Sizing, 2023.
2. Phillip L. Skousen, Valve Handbook, Third Edition, McGraw-Hill, Chapters 2 and 7, 2004.

3. ot ¥, “valve coefficient”, now0930 4 A], 1303] 4 A] 64 A 2 24 =k https://now0930.
pe.kr/wordpress/valve-coefficient/.
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olgf JSON2 229 4 7id, 4], A, A8 /7 A S 7| A7F B A
Zlolth Overleaf Z 2 A Eof] cv_ai_metadata.json 3} Y-S T/ 2 =31d t}

\1lstinputlisting[language=json]{cv_ai_metadata.json}

{
"schema_version": "1.0",
"topic_id": "control_valve_flow_coefficient_cv_liquid_sizing_selection",
"title_ko": "AN|OjHHE KZFH|2} cv HAEIEANY v,
"title_en": "Control Valve Flow Coefficient Cv and Liquid Valve Sizing",
"document_purpose": "AAA|SHO{7|EAL HASHAMHED AT AMEIIE . FEXSHH|O[E v,
"scope": {
"included": [
"cv ™elet=z|Felo| v,

"R 7|=AROIEA] 7,
rpizol cigla v,
.|7|%A|~ 74|AI_|-01|A| u,
nX‘”ZF_A[‘ Cv E%Olg—é‘_I'HEHEAJE{ ",

"FP, FL, choked 2|flow ZHAEEINYE -,
"M LD AAbgtelgtE A

mpATIC) . ME RS

>

"FAEMFC] - 2F™HEE "
]’
"excluded_or_simplified": [

"IIRIZT] - AMIAblEA] 1,
"HM §S Reynolds HFAQIAMZFIN v,
"H 2 &A= FP MMIEAATA L v,
"OHX| SrElRSStAAM|™M T,
"E™ MZAMEo|AMIMY
1
},
"core_definition": {
"term": "Cv",
"aliases": [
"valve coefficient",
"flow coefficient",
e QEa,
"R
1,
"definition_ko": "602|°F SOo|HENMF &KX} 1 O|Mpsi 21 SENSHE US gallon F=EH
olslegisgasas _ v,
"interpretation": "JICv EFTESUSIAUHUSIHAMEHEL2
"not_equal_to": [
e S3FI| v,
"HE =g,
U ERFL

el

n
5

30
o
o
ofm
=
>
u
iul

e ey L TIm7 o
]
}’
"equations": [
{
"id": "liquid_flow_basic",
"latex": "Q=C_v\\sqrt{\\frac{\\Delta P}{SG}}",
"meaning": "H|IEM MAN|QJ|=2RTRA v,
"conditions": [
"us Bkl ",
"=Q gpm",
"UH2 psit,
"HAb ERE 1,
'SHERSH NEAPSLSEAYTOIRATISHES
]
},
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il

i

{
"id": "required_cv_basic",
"latex": "C_v=Q\\sqrt{\\frac{SG}{\\Delta P}}",
"meaning": "ZEZZHONAM ZL28t cv HAtAln
Fo
{
"id": "pressure_drop",
"latex": "\\Delta P=P_1-P_2",
"meaning": "#H MIJAX LS
Fo
{
"id": "required_cv_corrected",
"latex": "C_v=\\frac{Q}N_1F_P}\\sqrt{\\frac{SG}{\\Delta P_{sizingl}}}",
"meaning": "H{Z BEEENSS 2 ZSHE A SR Cv &n
Yo
{
"id": "sizing_pressure_drop",
"latex": "\\Delta P_{sizing}=\\min(\\Delta P,\\Delta P_{chokedl})",
"meaning": "AIN| USSR SEAISE2USAI0|Z0ALE "
}
1,
"variables": {
Qe {
"name_ko": "7 MMHMHFE ",
"typical_unit": "gpm",
"effect_on_cv": "7tQ S7lotHE LS} Ccv H|EH|SIO{STFSiCE o
Yo
"se": {
"name_ko": "RT2ZO0AL| AHXH|IFT ",
"typical_unit": "dimensionless",
"effect_on_cv": "7tsG BIISIHERBIIL Ccv MZ2HIEE2SIteC L
To
"P1m: {
"name_ko": "HiH QlZj1otsd n
"typical_unit": "psi"
Yo
"p2": {
"name _ko": "HiH ZI1ofzd
"typical_unit": "psi"
Fo
"delta_P": {
"name_ko": "HiH XNZJOot2AZI5| v,
"typical_unit": "psi",
"effect_on_cv": "RHZUSII} SIIGIHSURHFUHERS= Cv ZfASiet.
Do
"N1t: {
"name_ko": "EHR[A| FX|&=r,
"note": "EQ gpm, YHSE psi ALEst=7|240M= 1"
Fg
"FP": {
"name_ko": "H{E HAAL",
‘meaning”: "WHo| AFAARTM , AL, ElSoUaMEY -,
"default_without_attached_fittings": 1.0
}:
"FL": {
"name_ko": "AMX| UHZ|EAH ",
"meaning”: "WH LjHois=uosesulEolM - SN,
"source": "N|ZA} NEXIZBEE=AIEXIE v,
"matching_rule": "2lCv SUWEHIUSUINTOCHS5t=2 FL AFZSiCE. "
}
3,
"sizing_story": [
{
"step": 1,
"action": "ZHEZAHE FSEICH. ",
Usipprie Py [(UEY, 90, UpR0, UeE
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"reason": "EH RIMAISIISEHUEQE USIE S STt
Yo
{
"step": 2,
"action": "QUEZSIE HAHAMSHCE. v,
"equation_id": "pressure_drop"
i
{
"step": 3,
"action": "E L Ecv AHALSHCH. ",
"equation_id": "required_cv_basic"
P
{
"step": 4,
"action": "M|ZA} Cv HOIMEEWME | EIZj=EMFEICE v,
"selection_rule": "EQ Ecv MMINZO|MKX ZSI=XNZSMESIC} "
¥o
{
"step": 5,
"action": "FP, FL, A& KSLI|H|E|0|MSHESIC} L
i
{
"step": 6,
"action": "MA IJHES|2} Cv EFL CIA|AHAISIEE v,
"termination_rule": "A|AIEl ERQ} cv HIEOAIEEHIE cv SES|7MIRHSE6C
Fo
{
"step": 7,
"action": "ZHA, FHab, ICHFTRAHNMANO|LLS S H STt
}
1,
"worked_example": {
"source_context": "&| 130 AIHAHSHN|O{7|=AILIA| 4 He",
"inputs": {
"Q_gpm": 300,
"SG": 0.9,
"delta_P_psi": 90
Fo
"calculation": "Cv = 300 * sqrt(0.9 / 90) = 30",
"required_cv": 30,
"problem_table_excerpt": [
{"valve_size_inch": 1.0, "rated_cv": 15, "judgment": "insufficient"},
{"valve_size_inch": 1.5, "rated_cv": 35, "judgment": "selected"},
{"valve_size_inch": 2.0, "rated_cv": 55, "judgment": "capacity sufficient
potentially oversized"}
g
"selected_valve_size_inch": 1.5,
"selection_reason": "ZXN|O|A NA|SEEMER Cv 230 =1ot=xA"AT} Cv 0|7|35 I
=",
"limitation": "EXN| MA|ELZI0|HEE 1.5 inch WHOIHHZETI}I Cv OfL|C}."
¥o
"iteration": {
"required": true,
"why": "QIFP 2FL WHEHZ7| , EE, cv LYIHEo|IdSS oA LtEof Cv et = =7 HHE
A7 =
"loop": [
"SH WEIIIP EIFE v,
"MEZXZ0AM CiE2t ¢v FL x=3|",
"@QIFP choked flow HAE",
"ElQ Cv AHlAb,
"AlLb ollcy EHEst=MII =Rl v,
"AH JHE=Q|QF Ccv ZFL KA A
1
"convergence_condition": "Af Z|AIR} Cv O|MEISN|AIZ STt cv 835|172 v,
"matching_constraint": "2}Cv SFL BICA|Z2WEHZI27| = 2|Zt0|0{ 05Tt S
o
"operating_points": [
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"name": "minimum_flow",
"purpose": "2 REIMAIHXMK| {2} rangeability =OI"

"name": "normal_flow",
"purpose”s "4 SHHOIMYIHTOISXISIERIZO ¢

"name": "maximum_flow",
"purpose": "I LT RTUUHZTAHS SO ¢
}
1,
"selection_errors": {
"undersized": {
"condition": "rated Cv < required Cv",
"effects":
nilEH =
ME Y
neiE ofa]zh
"FHH|El[ O] M
"AHARZE A S

—

T

kR o 0% I

[
=
=]
A

212 4o

=]
2q
=
=2
=

]
},
"oversized": {
"condition": "rated Cv is excessively larger than required Cv",
"effects": [
"dY 2HOIH2IM=HES 1,
"W 0|SEIF v,
"eiElot Hojgerd v,
"AE 2IRN|EBEBAIE
"ol HAXHISIE

}
}’
"accepted_claims": [
"oy WO gREMSHoct v,
"2]e 2lcv HAE cv FESHoFsct L,
'S 2t=NPs EE D=2y cv EEtEIct.
"ol 7|24l Cv = Q sqrt(SG / deltaP)O|C}.",
AN MEEXTAE v 2 FL AEi2XMYERAHLESCE L,
"otcy SFL ZeWHUZSIHE oI S TS ALB I
] bl
"rejected_claims": [
"ecv WexZolct v,
"1.5 inch BiHO9|= cv GAlO|C} 35.",
"ILE 2 EEMEIE =S| 01 7HEOFRICH
‘oiEysle TakslsolpnTEss|sTEITt Y,
"o 7| EAIS7|HI2IE 7 ofl 1o = X 8 &t42lct
"Qfcv 2FL MECHEINEC|ZtS =6 == CH
1,
"exam_answer_outline": [
"Hol: ovol-1 BEEZABRYSTMT -,
"Jlg24Al: Cv = Q sqrt(SG / deltaP)",
"B{Z~: Q, SG, P1, P2, deltaP A",
s BEZACREE oy AEY,
"ME: MZALEAMEESZY] , EF, HEMY v,
"HX™: FP, FL, choked flow, cavitation AHZ",
"AHE: FAFARC] - FEOaAOcy - MEEAN v,

—_— O =

"EE: SEUM IS SAMUSESI=ERSMY "
1,
"routing_keywords": [

"Cv",

"valve coefficient",

"flow coefficient",

"control valve sizing",
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277
278
279
280
281
282
283
284
285

Aol

H f{f3As G,

"liquid valve sizing",
"specific gravity",
"pressure drop",

LI

"FL",

"choked flow",
"cavitation",

"oversizing",
"undersizing"

]’

"sources": [

{

Iltypell: llbookll’
"title": "Control Valve Handbook",
"edition": "Sixth Editiomn",

"publisher_or_author": "Emerson",

"relevant_sections": ["Chapter 5", "5.8 Sizing
Iltype": llbookll’

"title": "Valve Handbook",

"edition": "Third Edition",

"author": "Phillip L. Skousen",

"relevant_sections": ["2.1 Valve Coefficients",

Control Valves"]

Valves for Liquids"]

"7.3 Body Sizing of Liquid-Service

"type": "web_page",

"title": "valve coefficient",

"url": "https://now0930.pe.kr/wordpress/valve-coefficient/",
"relevant_content": "Z|130 WA|4 HHe Z2AN|, 2AXN[M|A| Cv EH, ZFMEOF
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