HdY  txg
HMd— LNNOJZ 8S5vel
131va 19Ma
INNOD OML
ERIR N
:g0r
$H3UOLSND
SSPBE V4 *SHVYD “dd 1dA93 8Rkel
DU 'SWaIsAS 110-L1Y
2019077 1Yvd 9NINOW TI0HLVIWNN
= TS
L L I'Ng
®
@ @<_S_m® S
g O
~d g g 10 s 5
YiAd
S1owd 3y a
TN b PR I Sl
- @" ®
Al y Iz
YZhad
saraaLx3 [
HIANTIAD Y] €
® ® ®
A € £ P z z 212
YZAd ~
(==}
FR=1 N
B —~~
10ve13y aON3LX3 ATdans
80 A ge]

‘aN3LX3 1ovd1i3y

vd *SHVYO

*d31vniov &SI

*SW3LSAS TI0-YIV  °iBBL LHIIHASOD &

A8de 3INTIVA 3WIL HOV3

NOILO3dIA 3LIS0dd0 NI S3XM0YHLS Y3ANITTAD 310N

“I"S NV

W@




Hdd :18 HMd—ANVHZ
:31va :gmMag
LINOYIO 1YV1S ONYH=-0OML
f3TLIL
<800
SH3W0LEND

V4 *SMVO

*pases|al 40 pP8sSsS\8udep S| U0IINg 8UD AUO 3

30U |IIM N2> Byl

*passaJdsp piay 84e SU0IING ylog sa Bugl

*ONI *SW3LSAS TI0-HIV 166l LHIIYALOD

Td3TIBWISSY ANZL3TT4dW0D SW3ILSAS T1I0-4HIV WOHS 03930850 38 Nv3d SIHL

310N

uoiyounyg

S 3Nndino sJanssaud e silwa

1|No4j2 8yl *uOj3RJBd0O 1x8U B8yl 404 1NJJD BY1 1I8S84 01 pasSeEs|dd 8 1SNW SUO1ING Yiog

*jeuBls 3ndino ue 83eily

03} AjSnosueljnwis AlleN3J|A passaJsdap 8Q 3snuw suolinquied oM} 8yl

S5rEl vVd ‘SHMVY0 "dH 1dA93 8gcl m W
our 'swajisAg 11po-L1y IINAOW 1HVLIS ANVH-OML Y04 WvYOVIA 1IN0YID TJuud
AOYNIIS ®/_ r@ @_ _@ ®~ | @
1n4L1no 1 K [ [
tne zZAy End
£ J
= [@ o ® o]
N L oSo 0So ! S i
7 T
H 1
IVNOIS a n __ __ _ @L @
1353y J m “ ! ,_\E
~ oo o | @_
® ® i _ ] ' | | ' © ®
L N — | | |
@ N — T N A
end ‘ z8d 18d _ ens ~
ml» 1HVLIS ONVH OML L AN
IINAOW 1YV1S ANVH—-OML HO- WVYOVIA LINOWID "I°S*N°V
£
14 z 13 ._ S
) AT L il =
zadg s v . =
E /T
_1!:|-1|-l|-|-|l,l!‘|-Il-|-l«-MR-||-|-Il-|.-|-|I-|-s|-|I-I|-|I-l1-||-|.-
T B
! %HA = s - . -
| 5 { . N { M 5 ]
LNg1no = Z c ! ATldans
_ e z| s N |
_ T T T/ 54T
13S3y = \. / VWA é;./u /. <
L LAy L ; Tz Ay eny _
t \ z pm_m z 14 '
LS
* N > _




HI8 e HMd—S 344z
131va 19mMg
40103735 3YNSS3ua OML
s3TLIL
s800
SHIWOLSND

gSyBL Vd 'SHYD
DUy

*dd 1dA93 B8QEL

‘SwasAg 110-41Y

$

dI04INVIN MOT18IX371d SOOI LVINN

Vo ‘SHYO  *ONI ‘SWILSAS TIO0-HIV *1BBL LHOIHALOD AHv

©38vE S1I ONY 3ATVA

SHL N3I3M138 J3HIIMAONYS S39NvY ONVY SHOLVINS3Y OML

3HL HLIM SOILVWNAN WOHd J3SVHOHNG 38 NVYO .Zd. 3ATVA $3L0ON

"800 3IHL 00 04 Q3EIN03Y S3IWNSS3HL 3HL AINO
ONISN AB NOILJDWNSNOD HIV 3AVS

ISNV

111

dX

83 v3




Hoy s

. HMd-HIVEIY
E3IJISN3LINI HIV Ol HIv

F37LI1

$80r

fH3N0LSND

gsral

oy

vd

*SYVO0

"dd 1dA93 8eel
'SwalisAs 110-41y A v

3HNSS3Hd LNJLINA "XVW = OIlvY 3A08Y X 3IWNSS3Yd LNaNT

LL"

S5 = EVTL

oe'w | szt 951

S@'3s | @av'e | gE'C [3=30

Z°@a | 5.°S | BB'E | S5°'2 83°L

6°SE | 66°8 | vZ'9 | B86'E | va'z ==
v'ez | o gl Lot LWL | B9°p | LL'Z LLtL
=] =] S v v/LE Z/HZ 2

| H3ANITAD 3AIHA =0 H3IL3IWVIA NOLSIH )

SOI1lvd Y3IJISNILNI

v/t E

/L2

z/

ANdG1lnN0 (XViD
Isd @si

Vd "SXMVO "ONI °SW3ILSAS TIO-HIV ‘166L LHIIHALOD @

"H3AI3038 3HL 9NIZIS SV
T7I3M SY H3IHISN3LINI 3HLI 40 3WNTI0A 1d3MS 3HL 3INIWE3L3A
d73H OL "ONI 'SW3L1SAS I0-HIV HLIM LTNSNOD 3Sv3d

"UOI3IpUOD |je3s e ur 32844020 3qg

PINOM sednssa.ld pejeis syl *|:ig oJe Jajiisusiul
843 W suolsid oMl 8yl Jo sesse 8y3z Bujwnssy I ON

LNaINI IS4 @8

WAO>—
YWAO>—¢

mm“ vz

1

T wowe~>wr

ISd @gsi IS4 @8

‘3ATIVA FLVHILO0 0L
SHOSNZS 3XM0HLIS 40 ON3 35N




HJE 48 UMd— 15008

1OMa
i31va

1INOHIO 4315008 TI0-d"IV
$3TLIL

2800

SH3I0LSNO

wmvmr,q&.mx,qo nomkaﬁummmmﬁ V
ouj] ‘'swaisAg 110-41Y A

g0+ 3IHNSS3-Hd HIIH *3ONVAQAY 3IHNSS3IHd MO

W31SAS 4315008 7110 dIV

1|

4315008 HIIHIT

3NTYA
3ONVIvEa




HIy 148 UMd—SW0D

:31va 1 9M0

JONZIND3S NOILVYNI8WOOD
$37LIL

1800

SH3HO0LSND

ou] ‘'swaisAg 110-41Y

39SrEE Vd *SHVD  "GH LdA93 B8REl Mﬂ@ﬁv

Vg *SMVY0O  "ONI *SWILSAS TI0O-HIV ‘L6l LHIIYEALOO mu

*.ldLle *HIWIL NI LTINg V
HLIM SOILVWNN WOHS d3svHIYNd 38 NYD .Zd. 3NATIVA 310N

*NIVOVY SAN3LX3
H3ANITAD ANV SL14dIHS (24 3HO438 AVIEd 3WIL VvV SI 3Y3HL

.80, WOHS d3noW3ad SI TIVNIIS T10"HLINOD 3HL N3IHM "S1l0ovde1i3Y
H3IANITAD 3HL ANV S14IHS IATIvVA 3HL .Zd. 40
.80, 1404 0l .ld. WOoYHd a3I1ddv SI 3”NSsS3dd vno3 40

OVNIIS TIOHLINOD VO N3IHM "SAN3LX3 Y3IANITTAD ANV SLAIHS
INTIVA 3HL (24, Ol d3INddY SI 3HNSsS3dd ATlddNS N3IHM

TSH3IXMOVIS3A ANV

SY3IAVOTINN *SH3AV0T1 °SA334 SS3Hd NO d3SN 3FON3ND3IS 9INITTANVH
AHOM .. >0vVE HIHSNVYHLI-JdWVYTIONN-YIdSNVYH L -dWVYTD., TIVOIdAL

vV NI H3IANITTAD Y3I4SNVHL V HO4 d3sn SI LINOYIO SIHL

B
MOT4 33Md

(A1 S =]
L7~ : 1
©

tal

T
T
4

[1]

[11




Hod @8

131va

HMd — 378N00 gmg

3INTVA 40 A0 3718NAA

s37LIL

<80r

$43HN0LSNO

gsprBlk vd “SHVD

g4 1dA93 BGEL
ow] 'swaisAg 110-41Y

(1sneuxs Axioeded s|buls
ABM—g Uusdo A|ewdou

¢ L1102eded 3|gnop Vv

* LA|lddns A3i1oedes a|gnop) (1sneyxa KA3jloeded s|buls

ABM—C PBSO|D A|ew.ou

¢ L{lddns A3xioeded 2|gnop)

indlino
s

v3a &_mm

1Ndino

ATddNS P
.TIIWIlIA 4

¢ £1102ded 8|gnop Vv

) ATddNS
—

*O4Nlv3d IS0dENd ILTINW So1I 40 3OVLINVYAQY ONIXMVL ® AVM-—E Vv SV LI 9NISM AB

IATIVA AVM P SOILVWNN VvV 40 A0 3IHL 3718N0d4




Had 48 HMA—HOTH  tomg Vd *SHVO  "ONI °*SW3LSAS TI0-HIV *IB6L LHIIHALOD (B
:31va
LINOHID Q3345 HOIH
f37LIL
$80r
Dy *031H0d S 35048Nd ILINW 38 L1SNW S3IATVA 310N
8SSrB| Vd *SHVYD *AY 1dA93 8rel
2uUT SWaISAS 110-i1y @EW *S1OVHL3Y H3IANITAD *Id 3SV3I3y (v
: : "U3ANITAD LSNVHX3 34d Ol 24 3ISv33y (€
"SANILX3 HY3ANITIAD *Zd 3ILVNLAY (Z
"U3ANITAD LSNVHX3 3dd OL Ld 3ILVNLOV (L
1INJYI0 403345 HOIH
|
_ Y3 gl =r]
L v ) _vl.h 4 L
VT =/ 1|1\ w
(N IT T T e
IATVA SOTLVWNN au e 3ATVA SOILVHNN
T\
HI3IANITAD
(3031404 I8now
SIILVWNN
—
B ————

GN31X3

LOvHLI3Y




HdY 1A _
EMd=3NO Vo ‘SHMVO  ONI ‘SWILSAS TI0-dIV ‘1860 LHOIHALOD (D)
i31va :9Ma

3X0YLS 3INO
$3LIL

280r

2H3N0LSND

ouy 'swaisAs 1p-4iy

9SrE. Vd 'SHVYD  "AH LdA93 BEAEL MM@WV

*SNHNL3Y HY3ANITTAD *.Ed. S3ILVNLIIVY HIANITAD N3IHM

"H3ANITAD SANILX3 “.id. 40 NOILVNLOVY AYVLINIWOW

g3 Iv3 . L

m |

L]

[




Hdd  :as
dMdJ—=ONIS
13Lva 1oMa

IH0YLS 3ITIONIS
137LIL

800

2H3N0LEND

gsvet
o]

(&.MX(O nomkn;wmmmmr
'SwalsAg 110-41Y

-
MOTd 33-d

LFE>

Vd *SMVO  CONI *SW3LSAS TIO-HIV ‘1861 LHOIHALOD @

“H3IWIL NI 17INng Vv
HLIM SOILVWNN WOdHd d3svHOdNd 38 NVO (Zd. 3NTIVA i 3LON

*d3IN0W3Y N3IZ8 SVH

Jde IATIVA WOYS TIYNSIS A3NIVINIVIW FHL TIILNN NIVIVY 31Lvd3do
LON T7IM Y3IANITIAD 3HL "H3ANITAD 3HL 9ONILOVHLI3Y ‘SLHIHS
Zde IATIVA CAVTIEA 3WIL ITEVLISNLAY NV H314dY " AT3LVIA3IWWI
SANILXZ H3IANITAD 3HL *.Z24. 3ATVA 20 V3. 1d€H0d LOTId

OL “d3I7ddV SI ilde 3NATIVA WOHS TIVNIIS O3NIVINIVIW V. N3IHM

a3 | | v3

o
..I_
m,$

L]




Hdd :as
HMd-d0LS vd *SMVYO  °ONI *SWILSAS I0-dHIV 1661 LHIIHALOD mu

:3L1va Haltel
1INJYID 4O0LS/M S.TIAD 2 9ONIZINOYHIONAS
j LIt *HIANITAD 3INO ATNO OL IvND3 SI 30HO4 LNd4lNO 3HL 310N
1800
1Y3W0Lsna

mmvmm<&,mx<o quFm>wmm®m~
ow] 'SwalisAg 110-41Y ﬁv

. L . ]

” 710

qi1v

P S |

<
=
1+
_'
N
N2
m




HdY a8

t3Lva

dMd—dJdNdXM0NS
19MQ

440 MO8 1HOHS/M WNNDVYA

i304IL

800

t€3H01SNa

895716l Vd 'SMVO

"Qd LdA93 89cl %@V

ow] ‘swaisAg 110-41y

v3

vd “SHVO

WNN3VYA

>0 10D uw

*ONI °*SWILSAS TI0-YHIV *ZBBL LHIIHALOD (&

VAN

g3

‘440 MO8 €04 d3Isn SI 43gWvHO
FNNT0A 3HL WOY4d "IV d3ISsS3IH4W00
40 4ddnNd TIVWS v d3ZI19493IN3-3d0
NIHM *dMNO IHL 01 d3IiddnNs SI
WNNOVA #A03ZI9Y3NT SI IATIVA NIHM




Has s HMd—QONV L
131va t9Ma TONILVH 3HNSS3HS S HIHNLOVANNYIW ZHL d330X3 LON T171IM
*SH3IL3WVYIA NOLSI4 40 0OILvd 3HL OL 3Ng “1I NI g3lvd3nN3g
STIAD W3ANVL T1I0-4Iv IHNSS3Hd H3HIIH 3HL 3YNS 38 *1S00 30Nd3Y 0L ad3493dIsSN0D
P3LIL 38 0l SI d3IANITAD JITNVYHOAH 3408 H3ITVWS Vv 41 310N
1800
$y3U0LSND
*T0HLINOD 033dS 3SIO3Hd AH3A ONIAIAOHL
9SrBE V4 ‘SYVYD  *dH LdA93 8gEl SNHL *S3NIT IO 3HL NI 430v71d 38 NVYD STI0HLNOD MOTi4
U] ‘s Emww\m.m, 1Mo—+L1y % W TSHMNVL JN-3XVI TIYNEILX3 ONISN LNOHLIM H3HL0 3HL 0L 34IS
3NO WOHS O3A0KW 38 NVI IO 3HL *SAN3 HL08 NO LN3W3JVvdSIa

IYND3 NV SYH H3IANITAD OITINVHAAH ON3 QO 378N040 3HL 30NIS
"SA0H 3IL NOWWOJ HLIM 3ZIS 3H08 3WVS 3HL ATIVNSN 3HV A3HL
“H3IANITIAD JITNVHGAH ON3 ACH 378N0d VvV INIAIHA H3ANITAD HIV
ON3 Q0B 3NONIS Vv ATTVOISYE SI H3ANITAD W3ANVL TI0-HIV NY

H ;,<w .
g8 VW \ 71 v
| =N =
ﬁ
IR = TR




‘ Air-O1l 8ystams, Ines.
TECHNICAL DATA

All Numatics valves carry a Cy rating, which identifies the air
flow capability of each individual tap size valve. The family of
curves on Chart E (page 7) is for fixed orifice pneumatic
devices for a Cy of 1. Using this chart, as illustrated in the
examples below, conversion can be made to Cy factors other
than 1. The chart is based on the proposed NFPA formula for
flow, namely:

Q = 22.48 Cv\ / Ar‘(gf) , where:

Q Flow rate (SCFM) ® 14.7 PSIA atmospheric pres-
sure, 68°F temperature and 36% relative humidity.

Cy = Flow coefficient number using proposed NFPA
flow rig. Cy in English units is numerically equiva-
lent to Cy in SI units (International System).

Py Upstream Pressure (PSIA)* @ temperature Tj.

P2 = Downstream Pressure (PSIA)®.

AP = (Pressure Drop) in PSI = Py —Po.

AIR FLOW (C,) DATA
AND FLOW CURVES FOR
FIXED ORIFICE PNEUMATIC DEVICES

T1 = Upstream temperature expressed in degrees Rankir,
(°R). °R = OF +460. T for the curves on Chart E
is 528° R (68°F + 460 = 628°R). These curves can
be used for temperatures from 40°F to 100°F
without any need for temperature corrections. Be-
yond this range, the chart is not applicable and the
formula should be used.

G = Specific gravity of fluid (assumed to be 1 for air @
14.7 PSIA atmospheric pressure, 68°F temperature
and 36% relative humidity). The effect of relative
humidity en G for air Is .6% over a range of
0% - 100% relative humidity and may, therefore,
be ignored.

*Py and Pz' on Chart E are in PSIG for convenience. PSIG +
14.7 = PSIA.

“The following three examples have been plotted on Chart E

and are shown in green for easy reference. Air flow (Q) in
SCFM is read on the left- or right-hand vertical scales, up-
streamn pressure (P1) on the downward sloping curves, down-
stream pressure (P2) on the bottom horizontal scale, and
pressure differential (AP) on the left-to-right diagonals.

EXAMPLE 1: Determine C, for valve, given:
Q = BOSCFM
Py = 80PSIG
P2 = 75PSIG

T1 = 72°F (no temperature correction needed)

Move vertically on 75 PSIG line of P2 scale to intersection
of 80 PSIG line on curved Pq scale. Proceed horizontally to
left (or right) to a Q of 21 SCFM. C, of valve in question = Q
given + Q graph.

Cy ﬂ-g—?or 3.81

A cross-check can be made by noting that Py — P (80 —
75) = AP = 5 PSI on the chart.

50 4
¢ o
40 5y Se
3 9 q(e Ap=S
x L]
Fig. 1« 39 ? S
(Not to U
Scale) “’20/
o
10
0 10 20 30 40 50 60 70 80
EXAMPLE 2: Determine Q for valve, given:

Py = 120 PSIG

P2 = 110 PSIG

Ck =3

Ty = 64°F (no temperature correction needed)

Move vertically on 110 PSIG line of P scale to intersection of
120 PSIG line on curved P1 scale. Proceed horizontally to

right (or left) to a Q of 34.5 SCFM. Q = Q graph x C, given.
Substituting:
' Q= 34.56 x 30r103.5 SCFM

A cross-check shows that Py — P2 (120 — 110) = AP = 10 PSI

on the chart. dp
50 \To
¢ J¢
40 ?.v & Ap = 10
Y %
Fig. 2 < 30 Y
(Not to 3
Scale) 20
a
10

0 10 203040 50 60 70 80 90 100 110 120 130 140

P, SCALE
EXAMPLE 3: Determine the AP for valve, given:
Q = 126 SCFM
Py = BOPSIG
Cv =6

T1 = 70°F (No temperature correction needed)

Q given + C, given, renders a Q for a C, of 1, permitting
reader to enter Chart “E”.

126
Q= --6—-or21 SCFM for a c, of 1
(Refer to Figure )

Move horizontally on 21 SCFM line of Q scale to intersection
of 80 PSIG line on curved Pq scale. This point of intersection
falls on the diagonal AP line of 5 PSI.

A cross-check can be made as follows: From above point of
intersection, move vertically downward and read a Pg of 75

PSIG. If Py — P2 = AP, then 80 PSIG — 75 PSIG = 5 PSI.
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