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NNOOMMEENNCCLLAATTUURREE
The following symbols and terminology are used for all equations and calculations used in conjunction with the DELTA-TUBE.

TTOO CCOONNVVEERRTT AACCFFMM TTOO SSCCFFMM
SCFM = ACFM Line Pressure (Absolute)  • Std. Temperature (Absolute)

Std. Pressure (Absolute)      Line Temperature (Absolute)

TO CONVERT SPECIFIC WEIGHT AT STANDARD
TO SPECIFIC WEIGHT AT FLOW CONDITIONS

wf = ws Line Pressure (Absolute)  • Std. Temperature (Absolute)
Std. Pressure (Absolute)      Line Temperature (Absolute)

CCOONNVVEERRSSIIOONN TTOO SSTTAANNDDAARRDD CCOONNDDIITTIIOONNSS

Standard Pressure = 1 ATMOSPHERE Standard Temperature = 60°F

= 14.696 lb/in2 = 520°R (Absolute)

Absolute Pressure = (14.696 + Gauge Pressure) lbs/in2 °R = °F + 460

SSyymmbbooll DDeessccrriippttiioonn UUnniittss

ACFM Actual Cubic Ft/min. ft3/min.

Cf Flow Coefficient dimensionless

CFM Cubic Ft/min. (see ACFM) ft3/min.

D Pipe Inside Diameter inches

De Equivalent Diameter inches

GPM Flow gal/min.

h Height of Duct inches

P Pressure lb/in2 (Gauge)

Q Volume Flow gal/min.

RD Reynolds Number dimensionless

SCFM Standard Cubic Ft/min. ft3/min.

sf Specific Gravity of the Fluid at dimensionless

Flow Conditions (See Fig. 3)

ss Specific Gravity of the Fluid at dimensionless

Standard Conditions (See Fig. 3)

SSyymmbbooll DDeessccrriippttiioonn UUnniittss

V Fluid Velocity ft/sec.

W Weight Flow lbs/hr.

w Width of Duct inches

wf Specific Weight at Flow lb/ft3

Conditions (See Fig. 1)

ws Specific Weight at Standard Con- lb/ft3

ditions for Gas ws = ss x ws (AIR)

ws (AIR) = .0764 lbs/ft3

(See Fig. 1)

∆P Differential Pressure in. H2O

p Flowing Density lb-sec2

ft2

µ Absolute Viscosity lb-sec

ft2

µcp Viscosity (Centipoise) centipoise
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FFIIGGUURREE 1111 –– TTYYPPIICCAALL FFLLOOWW CCOOEEFFFFIICCIIEENNTT TTEESSTT DDAATTAA
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FFIIGGUURREE 1100 –– AAIIRR HHIIGGHH PPRREESSSSUURREE 7700°°FF..,, 111144..77 PPSSIIAA
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NNOOTTEESS::
11))  TTHHIISS CCHHAARRTT

SSHHOOUULLDD OONNLLYY
BBEE UUSSEEDD TTOO
CCHHEECCKK FFOORR
BBAASSIICC SSIIZZEE OORR
SSYYSSTTEEMM
FFEEAASSIIBBIILLIITTYY..

22))  DDAATTAA BBAASSEEDD OONN
SSCCHHEEDDUULLEE 4400
PPIIPPEE TTHHRRUU 1122""..
AABBOOVVEE 1122"" DDAATTAA
IISS BBAASSEEDD OONN
SSTTAANNDDAARRDD
SSCCHHEEDDUULLEE..

SSTTAANNDDAARRDD CCUUBBIICC FFEEEETT PPEERR MMIINNUUTTEE ((SSCCFFMM))
MMOODDEELLSS 330022,, 331122,, 332222,, 333322,, 334422,, 335522,, 336622,, 337722,, 338822 && 339922

SSTTAANNDDAARRDD CCUUBBIICC FFEEEETT PPEERR MMIINNUUTTEE ((SSCCFFMM))
MMOODDEELLSS 332233,, 334433,, 335533,, 336633,, 337733,, 338833 && 339933

∆ ∆P P
 - -

 I IN N
C C

H H
E E

S S
 O O

F F
 W W

A A
T T

E E
R R

NNOOTTEESS::
11))  TTHHIISS CCHHAARRTT

SSHHOOUULLDD OONNLLYY
BBEE UUSSEEDD TTOO
CCHHEECCKK FFOORR
BBAASSIICC SSIIZZEE OORR
SSYYSSTTEEMM
FFEEAASSIIBBIILLIITTYY..

22))  DDAATTAA BBAASSEEDD OONN
SSCCHHEEDDUULLEE 4400
PPIIPPEE TTHHRRUU 1122""..
AABBOOVVEE 1122"" DDAATTAA
IISS BBAASSEEDD OONN
SSTTAANNDDAARRDD
SSCCHHEEDDUULLEE..
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II IINNTTRROODDUUCCTTIIOONN
The Delta-Tube, like the orifice plate, the flow nozzle, or the
venturi meter, depends on the basic Bernoulli energy
balance equation and the continuity equation, (Equations
1, 2 and 3).
P1 + V1

2 = P2 + V2
2 (Eq. 1)

w1 2g    w2        2g
Q1 = Q2 (Eq. 2)
Q = AV (Eq. 3)

All of the equations used for Delta-Tube flow calculations
are transformations of these basic equations. The
transformations are used to accommodate standard
measurement practices and units of measure.

IIII PPRROOCCEEDDUURREE FFOORR SSIIZZIINNGG AA DDEELLTTAA--TTUUBBEE SSYYSSTTEEMM
A)  DDeeffiinnee tthhee ssyysstteemm ooppeerraattiinngg ppaarraammeetteerrss::

This is most simply done by completing form DAD-98
(Figure 14) for the appropriate media – liquid, gas or
steam.

B)  DDeetteerrmmiinnee tthhee RReeyynnoollddss NNuummbbeerr ((RRDD)) ooff tthhee ssyysstteemm..
The standard flow coefficients are based on turbulent
flow conditions RD > 5000). The Reynolds number
should be checked at the lowest measured flow where
the stated accuracy is required.

RD = .0001319 X W (Eq. 4)
D X µ

. . . or RD = 6.318 X W (Eq. 5)
D X µcp

. . . or RD = .06588 X Q X ss (Eq. 6)
D X µ

. . . or RD = 31.662 X Q (Eq. 7)
D X µs

. . . or RD = 28.978 X SCFM X sf (Eq. 7a)
D X µcp

Where: W = Flow in lb/hr.
Q = Flow in gal/min. @ flow conditions.

SCFM = Flow in ft3/min.
D = Pipe Inside Diameter in inches.
µ = Absolute Viscosity in lb-sec/ft2.
µ cp= Viscosity in centipoise.
µ s = Viscosity in stokes.
R D = Reynolds number.
ss =Specific gravity of liquid @ 60°F.
s f = Specific gravity of the fluid at flow

conditions.

If the calculations indicate that RD is below 2000, the
metering section should be resized to increase RD at
minimum measured flow rate so it is greater than 5000.
If RD is between 2000 & 5000, the accuracy will be
acceptable for most applications. Where systems permit,
the metering section should be sized so that RD > 5000 
for all measured flow conditions.

The metering section should conform to the configuration
shown in Figure 2.

TTAABBLLEE 11

FLOW COEFFICIENTS (Cf) vs MODEL NO.
PROBE SIZE & PIPE INSIDE DIAMETER

MODEL 300 301(a) 302(b) 323 343(c)

F.E. Dia. 1/4" 1/2" 1" 2-1/4" 2-3/8"

Inside Nominal Pipe Sch. Flow Coefficients (Cf)
Dia. Pipe Size

.546 1/2 80 .352 – – – –

.622 1/2 40 .385 – – – –

.742 3/4 80 .450 – – – –

.824 3/4 40 .487 – – – –

.957 1 80 .537 – – – –

1.049 1 40 .559 – – – –

1.500 1-1/2 80 .631 – – – –

1.610 1-1/2 40 .647 – – – –

1.939 2 80 .684 – – – –

2.067 2 40 .694 – – – –

2.323 2-1/2 80 .705 .637 – – –

2.469 2-1/2 40 .709 .638 – – –

2.624 3 160 .712 .639 – – –

2.900 3 80 .716 .641 .640 – –

3.000 – – .717 .642 .640 – –

3.068 3 40 .718 .642 .640 – –

3.438 4 160 – .645 .642 – –

3.826 4 80 – .647 .643 – –

4.000 – – – .648 .643 – –

4.026 4 40 – .648 .643 – –

5.187 6 160 – .653 .645 – –

5.761 6 80 – .655 .646 – –

6.000 – – – .656 .647 – –

6.065 6 40 – .656 .647 – –

6.813 8 160 – .659 .648 – –

7.625 8 80 – .661 .649 – –

7.981 8 40 – .662 .649 – –

8.000 – – – .662 .649 – –

8.500 10 160 – .663 .650 – –

9.562 10 80 – .666 .651 – –

10.000 – – – .667 .652 – –

10.020 10 40 – .667 .652 – –

10.126 12 160 – .667 .652 – –

11.374 12 80 – .667 .652 – –

11.938 12 40 – .670 .653 – –

12.000 12 STD – .670 .653 – –

12.500 14 80 – .671 .654 .548 .538

13.124 14 40 – .672 .654 .554 .545

13.250 14 STD – .672 .654 .557 .549

14.000 – – – .674 .655 .565 .557

14.314 16 80 – .674 .655 .569 .561

15.000 16 40 – .675 .655 .575 .568

15.250 16 STD – .675 .656 .580 .572

16.000 – – – .676 .656 .584 .576

16.124 18 80 – .677 .656 .585 .577

16.876 18 40 – .678 .656 .593 .586

17.250 18 STD – .678 .657 .593 .586

17.938 20 80 – .679 .657 .597 .591

18.000 – – – .679 .657 .598 .591

18.812 20 40 – .680 .658 .603 .597

19.250 20 STD – .680 .658 .605 .599

20.000 – – – .681 .658 .609 .603

Continued
a) ALSO APPLIES TO MODELS 307, 311, 341, 351, 361, 371, 381, 391
b) ALSO APPLIES TO MODELS 306, 308, 3123, 342, 352, 362, 372, 382, 392
c) ALSO APPLIES TO MODELS 353, 363, 373, 383, 393
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TTAABBLLEE 11 CCoonnttiinnuueedd

FLOW COEFFICIENTS (Cf) vs MODEL NO.
FLOW ELEMENT SIZE & PIPE INSIDE DIAMETER

MODEL 300 301(a) 302(b) 323 343(c)

F.E. Dia. 1/4" 1/2" 1" 2-1/4" 2-3/8"

Inside Nominal Pipe Sch. Flow Coefficients (Cf)
Dia. Pipe Size

21.562 24 80 – .683 .659 .616 .611

22.624 24 40 – .684 .659 .621 .616

23.250 24 STD – .684 .660 .623 .618

24.000 24 – – .685 .660 .626 .621

29.000 30 XS – .689 .662 .641 .637

29.250 30 STD – .689 .662 .641 .637

30.000 – – – .690 .662 .643 .639

35.000 36 XS – .693 .663 .652 .650

35.250 36 STD – .693 .664 .653 .650

36.000 – – – .694 .664 .654 .651

41.000 42 XS – .661 .658

41.250 42 STD – .662 .659

42.000 – – – .663 .660

47.000 48 XS – .668 .665

47.250 48 STD – .668 .665

48.000 – – – .668 .666

59.250 60 STD – .677 .675

60.000 – – – .677 .675

a) ALSO APPLIES TO MODELS 303, 307, 311, 321, 331, 341, 351, 361, 371, 381, 391
b) ALSO APPLIES TO MODELS 306, 308, 312, 322, 332, 342, 352, 362, 372, 382, 392
c) ALSO APPLIES TO MODELS 353, 363, 373, 383, 393

IIIIII DDIIFFFFEERREENNTTIIAALL PPRREESSSSUURREE ((∆∆PP)) CCAALLCCUULLAATTIIOONNSS
A. Define the system operating parameters:

This is most simply done by completing form DAD-98
(Figure 12) for the appropriate media – liquid, gas or
steam.

BB.. YYoouu mmaayy uussee tthhee ssttaannddaarrdd ffllooww cchhaarrttss ((FFiigguurree 55--1100)) ttoo
ddeetteerrmmiinnee tthhee aapppprrooxxiimmaattee ∆∆PP pprroodduucceedd..TThhiiss tteecchhnniiqquuee
sshhoouulldd oonnllyy bbee uusseedd ttoo cchheecckk ssyysstteemm ffeeaassiibbiilliittyy oorr ttoo sseelleecctt
tthhee aapppprroopprriiaattee ffllooww eelleemmeenntt ssiizzee ffoorr tthhee iinniittiiaall ccaallccuullaattiioonn..

C. Calculate ∆P at maximum, normal & minimum flow where
accurate measurement is required using the following
equations.

Where Fluid Velocity is known:

∆P = wf (Eq. 8)
334  (( ))

2

Where: ∆P = Differential pressure in inches of water @ 60°F
Wf = Specific Weight (lbs/ft3) @ flow conditions
V = Velocity in ft/sec.
Cf = Flow Coefficient (See Table 1)

Where Volume Flow Rate for Liquids is Known:

∆P = [[ ]]
2

(Eq. 9)

Where: ∆P = Differential pressure in inches of water @ 60°F
Q = Flow in gal/min.
Cf = Flow Coefficient (See Table 1)
D = Pipe Inside Diameter in inches
sf = Specific Gravity of liquid @ flow condition

Where mass flow rate of the liquid, gas or steam is known:

∆P = [[ ]]
2

(Eq. 10)
Where: ∆P = Differential Pressure in inches of water @ 60°F

W = Mass Flow Rate in lbs/hr.
Cf = Flow Coefficient (See Table 1)
D = Pipe Inside Diameter in inches
wf = Specific Weight of fluid @ flow conditions

Where volume flow rate of the gas is known at standard
conditions:

∆P = [[ ]]
2

(Eq. 11)

Where: ∆P = Differential Pressure in inches of water @ 60°F
SCFM = Flow Rate in standard ft3/min

ws = Specific Weight of gas @ standard conditions
Cf = Flow Coefficient (See Table 1)
D = Pipe Inside Diameter in inches
wf = Specific Weight of fluid @ flow conditions

Note: If the differential pressure at minimum flow is less than
2" H2O, downsize the metering section to increase the
∆P. See Figure 2 for appropriate metering section
configuration.

IIVV DDEELLTTAA--TTUUBBEE AANNDD IINNSSTTRRUUMMEENNTT SSEELLEECCTTIIOONN
A) Compare the differential pressure at maximum flow with

the values shown in Table 2. If the calculated values of
∆P exceed those shown, go to a larger diameter flow
element or a double support configuration.
NNoottee:: If the process temperature is above 100°F (73°F for
CPVC Model 300) check Table 3 for the appropriate
temperature derating factor. Multiply the value in Table 2 by
the derating factor in Table 3 to determine the maximum
permissable ∆P at the system operating temperature.

B) If a larger flow element is required, recalculate the ∆P
and repeat Step IV A) above.

C) Compare the system temperature and pressure to the
values shown in Table 4. If the system temperature
and/or pressure exceeds these values, contact the
factory for other options.

D) When the Delta-Tube selection is finalized, select the
proper ∆P range for the indicator or transmitter. As a
general rule the instrument range should be selected so the
normal flow reading is at 2/3 to 3/4 of the instrument range.

VV FFLLOOWW CCAALLCCUULLAATTIIOONNSS
For normal plant or control applications, the following
equations may be used to determine flow.
To calculate liquid volume flow rate:

Q = 5.677 X Cf X D2 X √sf X √∆P (Eq. 12)
Where: Q = Flow in gal/min.

Cf = Flow Coefficient (see Table 1)
D = Pipe Inside Diameter in inches
sf = Specific Gravity of the fluid @ flow conditions

∆P = Differential Pressure in inches of water @ 60°F
To calculate mass flow rate for liquid, gas or steam:

W = 359.12 X Cf X D2 X √wf X √∆P (Eq. 13)
Where: W = Flow in lbs/hr.

Cf = Flow Coefficient (See Table 1)
D = Pipe Inside Diameter in inches
wf = Specific Weight of fluid @ flow conditions
∆P = Differential Pressure in inches of water @ 60°F

V
Cf

Q X √sf

5.667 X Cf X D2

W 

359.12 X Cf X D2 X √wf

SCFM X ws

5.985 X Cf X D2 X √wf

1

C
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N
T
A
C
T
F
A
C
T
O
R
Y

C
O
N
T
A
C
T
F
A
C
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R
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FFIIGGUURREE 99 –– AAIIRR HHIIGGHH PPRREESSSSUURREE 7700°°FF..,, 111144..77 PPSSIIAA
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NNOOTTEESS::
11))  TTHHIISS CCHHAARRTT

SSHHOOUULLDD OONNLLYY
BBEE UUSSEEDD TTOO
CCHHEECCKK FFOORR
BBAASSIICC SSIIZZEE OORR
SSYYSSTTEEMM
FFEEAASSIIBBIILLIITTYY..

22))  DDAATTAA BBAASSEEDD OONN
SSCCHHEEDDUULLEE 4400
PPIIPPEE TTHHRRUU 1122""..
AABBOOVVEE 1122"" DDAATTAA
IISS BBAASSEEDD OONN
SSTTAANNDDAARRDD
SSCCHHEEDDUULLEE..

SSTTAANNDDAARRDD CCUUBBIICC FFEEEETT PPEERR MMIINNUUTTEE ((SSCCFFMM))
MMOODDEELL 330000

SSTTAANNDDAARRDD CCUUBBIICC FFEEEETT PPEERR MMIINNUUTTEE ((SSCCFFMM))
330011,, 331111,, 332211,, 333311,, 334411,, 335511,, 336611,, 337711,, 338811 && 339911

∆ ∆P P
 - -
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NNOOTTEESS::
11))  TTHHIISS CCHHAARRTT

SSHHOOUULLDD OONNLLYY
BBEE UUSSEEDD TTOO
CCHHEECCKK FFOORR
BBAASSIICC SSIIZZEE OORR
SSYYSSTTEEMM
FFEEAASSIIBBIILLIITTYY..

22))  DDAATTAA BBAASSEEDD OONN
SSCCHHEEDDUULLEE 4400
PPIIPPEE TTHHRRUU 1122""..
AABBOOVVEE 1122"" DDAATTAA
IISS BBAASSEEDD OONN
SSTTAANNDDAARRDD
SSCCHHEEDDUULLEE..

33"" 44"" 66"" 88"" 1100"" 1122"" 1144"" 1166"" 1188""2200"" 2244""
550000

110000

1100

11
11000000 1100,,000000 110000,,000000 11,,000000,,000000
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FFIIGGUURREE 88 –– AAIIRR LLOOWW PPRREESSSSUURREE 7700°°FF..,, 1144..77 PPSSIIAA

∆ ∆P P
 - -
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NNOOTTEESS::
11))  TTHHIISS CCHHAARRTT

SSHHOOUULLDD OONNLLYY
BBEE UUSSEEDD TTOO
CCHHEECCKK FFOORR
BBAASSIICC SSIIZZEE OORR
SSYYSSTTEEMM
FFEEAASSIIBBIILLIITTYY..

22))  DDAATTAA BBAASSEEDD OONN
SSCCHHEEDDUULLEE 4400
PPIIPPEE TTHHRRUU 1122""..
AABBOOVVEE 1122"" DDAATTAA
IISS BBAASSEEDD OONN
SSTTAANNDDAARRDD
SSCCHHEEDDUULLEE..

SSTTAANNDDAARRDD CCUUBBIICC FFEEEETT PPEERR MMIINNUUTTEE ((SSCCFFMM))
MMOODDEELLSS 330022,, 330066,, 330088,, 331122,, 332222,, 333322,, 334422,, 335522,, 336622,, 337722,, 338822 && 339922

SSTTAANNDDAARRDD CCUUBBIICC FFEEEETT PPEERR MMIINNUUTTEE ((SSCCFFMM))
MMOODDEELLSS 332233,, 334433,, 335533,, 336633,, 337733,, 338833 && 339933

∆ ∆P P
 - -
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NNOOTTEESS::
11))  TTHHIISS CCHHAARRTT

SSHHOOUULLDD OONNLLYY
BBEE UUSSEEDD TTOO
CCHHEECCKK FFOORR
BBAASSIICC SSIIZZEE OORR
SSYYSSTTEEMM
FFEEAASSIIBBIILLIITTYY..

22))  DDAATTAA BBAASSEEDD OONN
SSCCHHEEDDUULLEE 4400
PPIIPPEE TTHHRRUU 1122""..
AABBOOVVEE 1122"" DDAATTAA
IISS BBAASSEEDD OONN
SSTTAANNDDAARRDD
SSCCHHEEDDUULLEE..
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To calculate gas volume flow rate at standard condtions:

SCFM = 5.985 X Cf X D2 X √wf X √∆P    (Eq.14)
ws

Cf = Flow Coefficient (see Table 1)
D = Pipe Inside Diameter in inches
wf = Specific Weight @ flow conditions
ws = Specific Weight @ standard conditions
∆P = Differential pressure in inches of water @ 60°F

VVII ∆∆PP AANNDD FFLLOOWW IINN RREECCTTAANNGGUULLAARR DDUUCCTTSS
In cases where square or rectangular ducts are employed, it
is necessary to convert the square or rectangular section to
an equivalent circular section.

This is done by calculating an equivalent round duct which has
flow and pressure loss equal to that of the square or rectangular
duct.

The equivalent circular duct is calculated as follows:

De = 1.3 (h x w) .625

(Eq. 20)
(h + w) .25

Where: De = Equivalent diameter in inches
h = Height of the duct in inches
w = Width of the duct in inches

Used De to select the appropriate Cf and to perform calculations
as shown in Sections II through V.

TTAABBLLEE 22
PPEERRMMIISSSSIIBBLLEE ∆∆PP ((IINN HH22OO)) vvss MMOODDEELL && PPIIPPEE SSIIZZEE

TTAABBLLEE 33
DDEERRAATTIINNGG FFAACCTTOORRSS FFOORR CCAALLCCUULLAATTIINNGG

AALLLLOOWWAABBLLEE ∆∆PP AATT EELLEEVVAATTEEDD TTEEMMPPEERRAATTUURREESS

MMAATTEERRIIAALL CCPPVVCC 331166 SSSS 331166 SSSS 331166 SSSS 331166 SSSS 331166 SSSS AALLUUMM.. 331166 SSSS 331166 SSSS 331166 SSSS 331166 SSSS 331166 SSSS 331166 SSSS 331166 SSSS 331166 SSSS 331166 SSSS 331166 SSSS 331166 SSSS

MMOODDEELL 330000 330000 330011 330011 330022 330022 330066aa 330077aa 330088aa 331111bb 331122cc 332233 334411dd 334411dd 334422ee 334422ee 33443311 33443311

SSUUPPPPOORRTT TTYYPPEE DD..SS.. DD..SS.. SS..SS.. DD..SS.. SS..SS.. DD..SS.. DD..SS.. DD..SS.. DD..SS.. SS..SS.. SS..SS.. SS..SS.. SS..SS.. DD..SS.. SS..SS.. DD..SS.. SS..SS.. DD..SS..

FFLLOOWW EELLEEMMEENNTT SSIIZZEE 11//44"" 11//44"" 11//22"" 11//22"" 11"" 11"" 11"" 11//22"" 11"" 11//22"" 11"" 22--11//44"" 11//22"" 11//22"" 11"" 11"" 22--33//88"" 22--33//88""

NNOOMMIINNAALL PPIIPPEE
SSIIZZEE && MMAAXXIIMMUUMM PPEERRMMIISSSSIIBBLLEE ∆∆PP ((IINN HH22OO))

SSCCHHEEDDUULLEE

1/2-2 (40) 800 3000 – – – – – – – – – – – – – – – –

2-1/2 (40) 565 3000 – – – – – – – – – – – – – – – –

3 (40) 360 1960 680 – 1710 – – – – 185 370 – 155 – 400 – – –

4 (40) – – 390 – 990 – – – – 125 265 – 110 – 285 – – –

6 (40) – – 170 – 435 – 4200 1070 2650 70 155 – 60 – 165 – – –

8 (40) – – 95 – 250 – – – – 45 105 – 40 – 110 – – –

10 (40) – – 55 – 160 640 – – – 30 75 – 25 – 80 295 – –

12 (40) – – 40 – 110 450 1070 260 670 25 55 – 20 – 60 220 – –

14 (STD) – – – 140 90 365 – – – 20 50 330 18 70 50 185 540 –

16 (STD) – – – 105 65 275 – – – 18 40 270 14 55 40 145 435 –

18 (STD) – – – 85 – 215 475 115 325 14 30 220 10 45 30 115 355 –

20 (STD) – – – 65 – 170 – – – 10 25 185 7 35 25 95 300 1070

24 (STD) – – – 40 – 115 260 65 175 7 20 140 7 25 20 70 220 750

30 (STD) – – – – – 75 – – – – 13 95 – – 14 45 145 490

36 (STD) – – – – – 50 120 25 75 – 9 70 – – 10 30 105 340

42 (STD) – – – – – – – – – – 7 50 – – 7 25 80 255 

48 (STD) – – – – – – 65 17 40 – 5 40 – – 5 19 60 195

60 (STD) – – – – – – – – – – – 25 – – 3 12 40 125

72 (STD) – – – – – – 40 10 18 – – – – – – – – –

a) MODEL 306, 307, 308 DIMENSIONS ARE NOMINAL DUCT DIMENSIONS OF INSTALLED LENGTH.
b) MAXIMUM ∆P ALSO APPLIES TO MODELS 321 & 331.
c) MAXIMUM ∆P ALSO APPLIES TO MODELS 322 & 332.
d) MAXIMUM ∆P ALSO APPLIES TO MODELS 351, 361, 371, 381 & 391.
e) MAXIMUM ∆P ALSO APPLIES TO MODELS 352, 362, 372, 382 & 392.
f) MAXIMUM ∆P ALSO APPLIES TO MODELS 353, 363, 373, 383 & 393.

S.S. = SINGLE SUPPORT    D.S. = DOUBLE SUPPORT

NNOOTTEE:: TTHHIISS DDAATTAA IISS FFOORR 110000°°FF FFOORR AALLLL MMAATTEERRIIAALLSS EEXXCCEEPPTT CCPPVVCC WWHHIICCHH IISS FFOORR 7733°°FF.. SSEEEE TTAABBLLEE 33 FFOORR EELLEEVVAATTEEDD TTEEMMPPEERRAATTUURREE DDEERRAATTIINNGG FFAACCTTOORRSS..

TTEEMMPP.. °°FF.. 110000 112200 115500 118800 220000 330000 440000 550000 660000 770000 880000

316 S.S. 1.00 1.00 1.00 1.00 .87 .76 .69 .64 .60 .57 .55

CPVC .78 .62 .44 .25 NOT RECOMMENDED

ALUM. 1.00 1.00 1.00 1.00 .95 .83 .47 NOT RECOMMENDED

TO DETERMINE THE MAXIMUM ALLOWABLE ∆P AT ELEVATED TEMPERATURES, MULTIPLY THE MAXIMUM ∆P SHOWN IN
TABLE 2 BY THE APPROPRIATE DERATING FACTORS SHOWN ABOVE.
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FFIIGGUURREE 22 -- MMEETTEERRIINNGG SSEECCTTIIOONN CCOONNFFIIGGUURRAATTIIOONN

UUppssttrreeaamm DDiimmeennssiioonn
iinn PPiippee DDiiaammeetteerrss

WWiitthhoouutt WWiitthh
vvaanneess vvaanneess

IInn OOuutt ooff
PPllaannee PPllaannee

AA AA AA'' CC CC'' BB

77 99

33

66 22..77 33..33

99 1144

33

88 33..66 44..44

1199 2244

44

99 44..11 44..99

88 88

33

88 33..66 44..44

88 88
33

88 33..66 44..44

2244 2244

44

99 44..11 44..99

11

11AA

22

22AA

33

33AA

44

44AA

55

55AA

66

66AA

FFIIGGUURREE 11 –– SSPPEECCIIFFIICC WWEEIIGGHHTT ((wwff))  FFOORR AAIIRR
VVSS.. TTEEMMPPEERRAATTUURREE ((°°FF)) && PPRREESSSSUURREE ((PPSSIIGG))

SSPPEECCIIFFIICC WWEEIIGGHHTT OOFF AAIIRR @@ 6600°°FF && 1144..669966 PPSSIIAA == ..00776644 llbbss
fftt33

0               100              200              300              400              500               600
0

1.3

1.2

.1

1.0

.8

.7

.6

.5

.4

.3

.2

.1

.9

200 PSIG

150 PSIG

100 PSIG

50 PSIG

20 PSIG

0 PSIG

S
P

E
C

IF
IC

 W
E

IG
H

T
 (

w
f ) 

– 
lb

s ft3

TTEEMMPPEERRAATTUURREE –– ((°°FF))

VVIIBBRRAATTIIOONN
When Delta Tubes are used in high velocity gas
streams, vibrations are induced due to the “Von
Karmen” effect. If the “Von Karmen” frequency
coincides with the natural frequency of Delta Tube,
structural damage may occur.

Virbration effects need not be considered if:
1. The media is a liquid.
2. The maximum generated differential

pressure is equal or less than 20% of the
maximum rated differential pressure of the
Delta Tube.

3. The model 300 is used.

The Mid-West Delta-Tube differential pressure
versus flow calculation computer program provides
calculated resonant flow ranges. These resonance
calculations are for the Delta Tube only with no
consideration given to the piping system in which
they are installed.

IIff yyoouurr aapppplliiccaattiioonn wwiillll bbee ooppeerraattiinngg iinn tthhee rreessoonnaanntt
rraannggee aanndd oouuttssiiddee ooff tthhee aabboovvee tthhrreeee eexxcceeppttiioonnss

The following alternatives should be
considered:
• Use double supported Delta Tube.
• Move to a larger diameter Delta Tube.
• Change meter run size to move resonance

out of operating range.
In each case the vibration condition must be 
re-checked for proper operation.

BB == DDoowwnnssttrreeaamm DDiimmeennssiioonn iinn PPiippee DDiiaammeetteerrss
NNOOTTEE:: The Delta Tube produces a repeatable signal in installations with less than the recommended upstream and downstream

straight pipe lengths. These non-optimum locations still provide repeatable flow data and can be used for control or
comparison applications where absolute accuracy is not the primary requirement.
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FFIIGGUURREE 77 –– AAIIRR--LLOOWW PPRREESSSSUURREE 7700°°FF..,, 1144..77 PPSSIIAA

∆ ∆P P
 - -

 I IN N
C C

H H
E E

S S
 O O

F F
 W W

A A
T T

E E
R R

NNOOTTEESS::
11))  TTHHIISS CCHHAARRTT

SSHHOOUULLDD OONNLLYY
BBEE UUSSEEDD TTOO
CCHHEECCKK FFOORR
BBAASSIICC SSIIZZEE OORR
SSYYSSTTEEMM
FFEEAASSIIBBIILLIITTYY..

22))  DDAATTAA BBAASSEEDD OONN
SSCCHHEEDDUULLEE 4400
PPIIPPEE TTHHRRUU 1122""..
AABBOOVVEE 1122"" DDAATTAA
IISS BBAASSEEDD OONN
SSTTAANNDDAARRDD
SSCCHHEEDDUULLEE..

SSTTAANNDDAARRDD CCUUBBIICC FFEEEETT PPEERR MMIINNUUTTEE ((SSCCFFMM))
MMOODDEELL 330000

SSTTAANNDDAARRDD CCUUBBIICC FFEEEETT PPEERR MMIINNUUTTEE ((SSCCFFMM))
MMOODDEELLSS 330011,, 330077,, 331111,, 332211,, 333311,, 334411,, 335511,, 336611,, 337711,, 338811 && 339911

∆ ∆P P
 - -

 I IN N
C C

H H
E E

S S
 O O

F F
 W W

A A
T T

E E
R R

NNOOTTEESS::
11))  TTHHIISS CCHHAARRTT

SSHHOOUULLDD OONNLLYY
BBEE UUSSEEDD TTOO
CCHHEECCKKFFOORR
BBAASSIICC SSIIZZEE OORR
SSYYSSTTEEMM
FFEEAASSIIBBIILLIITTYY..

22))  DDAATTAA BBAASSEEDD OONN
SSCCHHEEDDUULLEE 4400
PPIIPPEE TTHHRRUU 1122""..
AABBOOVVEE 1122"" DDAATTAA
IISS BBAASSEEDD OONN
SSTTAANNDDAARRDD
SSCCHHEEDDUULLEE..

33"" 44"" 66"" 88"" 1100"" 1122"" 1144"" 1166""
550000 1188""

2200""

2244""

110000

1100

11
110000 11000000 1100,,000000 110000,,000000
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FFIIGGUURREE 66 –– WWAATTEERR –– 7700°°FF..,, 1144..77 PPSSIIAA

UU..SS.. GGAALLLLOONNSS PPEERR MMIINNUUTTEE ((GGPPMM))
MMOODDEELLSS 330022,, 331122,, 332222,, 333322,, 334422,, 335522,, 336622,, 337722,, 338822 && 339922

UU..SS.. GGAALLLLOONNSS PPEERR MMIINNUUTTEE ((GGPPMM))
MMOODDEELLSS 332233,, 334433,, 335533,, 336633,, 337733,, 338833 && 339933

NNOOTTEESS::
11))  TTHHIISS CCHHAARRTT

SSHHOOUULLDD OONNLLYY
BBEE UUSSEEDD TTOO
CCHHEECCKK FFOORR
BBAASSIICC SSIIZZEE OORR
SSYYSSTTEEMM
FFEEAASSIIBBIILLIITTYY..

22))  DDAATTAA BBAASSEEDD OONN
SSCCHHEEDDUULLEE 4400
PPIIPPEE TTHHRRUU 1122""..
AABBOOVVEE 1122"" DDAATTAA
IISS BBAASSEEDD OONN
SSTTAANNDDAARRDD
SSCCHHEEDDUULLEE..

NNOOTTEESS::
11))  TTHHIISS CCHHAARRTT

SSHHOOUULLDD OONNLLYY
BBEE UUSSEEDD TTOO
CCHHEECCKK FFOORR
BBAASSIICC SSIIZZEE OORR
SSYYSSTTEEMM
FFEEAASSIIBBIILLIITTYY..

22))  DDAATTAA BBAASSEEDD OONN
SSCCHHEEDDUULLEE 4400
PPIIPPEE TTHHRRUU 1122""..
AABBOOVVEE 1122"" DDAATTAA
IISS BBAASSEEDD OONN
SSTTAANNDDAARRDD
SSCCHHEEDDUULLEE..



TTAABBLLEE 44
MMAAXXIIMMUUMM AALLLLOOWWAABBLLEE SSYYSSTTEEMM PPRREESSSSUURREE ((PPSSIIGG)) vvss TTEEMMPPEERRAATTUURREE °°FF))ff

((EEXXCCEEPPTT SSTTEEAAMM AAPPPPLLIICCAATTIIOONNSSaa))
MMOODDEELL 330000 CCPPVVCC

PPIIPPEE SSIIZZEE 11//22"" 33//44"" 11"" 11--11//22"" 22"" 22--11//22"" 33""
MMAATTEERRIIAALL CCPPVVCC ((SSCCHHEEDDUULLEE 8800))
TTEEMMPP.. ((°°FF)) PPRREESSSSUURREE ((PPSSIIGG))
-20 to 73 300 240 220 170 140 150 130

80 280 225 205 160 130 140 120
100 235 190 170 130 110 115 100
120 195 155 140 110 90 95 85
140 150 120 110 85 70 75 65
160 110 90 80 60 50 55 45
180 75 60 55 40 35 35 30

MMOODDEELLSS 330066,, 330077,, 330088,, 331111,, 331122
AALLLL PPIIPPEE SSIIZZEESS

MMOODDEELL 330066 330077 330088 331111 331122
MMAATTEERRIIAALL AALL SSSS SSSS CCSS//SSSS CCSS//SSSS
FF..EE.. SSIIZZEE 11"" 11//22"" 11"" 11//22"" 11""

TTEEMMPP.. ((°°FF)) PPRREESSSSUURREE ((PPSSIIGG))
0 to 400 15 15 15 100 100

MMOODDEELL 330011,, 330022 –– AALLLL PPIIPPEE SSIIZZEESS

MMOODDEELL 330011 330022 330011 330022
FF..EE.. SSIIZZEE 11//22"" 11"" 11//22"" 11""

MMAATTEERRIIAALL CC..SS.. 331166 SS..SS..
TTEEMMPP.. ((°°FF)) PPRREESSSSUURREE ((PPSSIIGG))
-20 to 100 2980 1550 3210 1550

200 2980 1550 3210 1550
300 2980 1550 3210 1550
400 2980 1530 3170 1530
500 2980 1420 2950 1420
600 2980 1330 2760 1330
700 2860 1270 2640 1270
800 N.R. N.R. 2540 1220

MMOODDEELL 332211,, 332222,, 332233,, 333311,, 333322 –– DDEELLTTAA TTAAPPSS -- AALLLL PPIIPPEE SSIIZZEESS

MMOODDEELL 332211 332222 332233 333311 333322 332211 332222 332233 333311 333322
FF..EE0000.. SSIIZZEE 11//22"" 11"" 22--11//44"" 11//22"" 11"" 11//22"" 11"" 22--11//44"" 11//22"" 11""
MMAATTEERRIIAALL CCAARRBBOONN SSTTEEEELL 331166 SS..SS..
TTEEMMPP.. ((°°FF)) PPRREESSSSUURREE ((PPSSIIGG))

0 to 99 2000 1000 285 2020 1580 2000 1000 275 2000 1500
100 1225 1000 285 2020 1580 1225 1000 275 1225 1225
200 850 850 260 1750 1580 850 850 240 850 850
300 450 450 230 750 750 450 450 215 450 450
400 100 100 200 200 200 100 100 195 100 100

MMOODDEELL 330000 SSTTAAIINNLLEESSSS SSTTEEEELL CC

PPIIPPEE SSIIZZEE 11//22"" 33//44"" 11"" 11--11//22"" 22"" 22--11//22"" 33"" 11//22"" 33//44"" 11"" 11--11//22"" 22"" 22--11//22"" 33""
EENNDDSS TTHHRREEAADDEEDD WWEELLDDEEDD

TTEEMMPP.. ((°°FF)) PPRREESSSSUURREE ((PPSSIIGG))
-20 TO 600 1320 1130 1020 830 740 750 690 2950 2400 2240 1660 1390 1530 1320

700 1280 1100 990 800 720 730 670 2870 2330 2170 1610 1350 1480 1280

MMOODDEELL 330000 CCAARRBBOONN SSTTEEEELL bb

FFLLAANNGGEE RRAATTIINNGG 115500## 330000## 440000## 660000## 990000## 11550000## 22550000## 115500## 330000## 440000## 660000## 990000## 11550000## 22550000##
MMAATTEERRIIAALL CCAARRBBOONN SSTTEEEELLdd SSTTAAIINNLLEESSSS SSTTEEEELLee

TTEEMMPP.. ((°°FF)) PPRREESSSSUURREE ((PPSSIIGG))
-20 to 100 285 740 990 1480 275 720 960 1440

200 260 675 900 1350 240 620 825 1240
300 230 655 875 1315 215 560 745 1120
400 200 635 845 1270 195 515 686 1030
500 170 600 800 1200 170 480 635 955
600 140 550 730 1095 140 450 600 905
700 110 535 710 1065 110 430 575 865
800 80 415 555 830

AALLLL FFLLAANNGGEEDD MMOODDEELLSS -- AALLLL PPIIPPEE SSIIZZEESS
MMOODDEELLSS 330000,, 334411,, 335511,, 336611,, 337711,, 338811,, 339911,, 334422,, 335522,, 336622,, 337722,, 338822,, 339922,, 334433,, 335533,, 336633,, 337733,, 338833,, 339933

PPIIPPEE SSIIZZEE 11//22"" 33//44"" 11"" 11--11//22"" 22"" 22--11//22"" 33"" 11//22"" 33//44"" 11"" 11--11//22"" 22"" 22--11//22"" 33""
EENNDDSS TTHHRREEAADDEEDD WWEELLDDEEDD

TTEEMMPP.. ((°°FF)) PPRREESSSSUURREE ((PPSSIIGG))
-20 to 200 2080 1770 1600 1310 1170 1180 1080 4640 3770 3520 2600 2190 2400 2080

300 2020 1730 1560 1270 1140 1150 1060 4520 3680 3430 2540 2130 2340 2020
400 2000 1710 1540 1260 1120 1130 1040 4460 3630 3380 2510 2100 2310 2000
500 1980 1700 1530 1250 1110 1120 1030 4430 3610 3360 2490 2090 2290 1980
600 1880 1610 1450 1180 1060 1070 980 4200 3420 3190 2360 1980 2170 1880
700 1800 1540 1390 1130 1010 1020 940 4030 3280 3050 2260 1900 2080 1800
800 1750 1500 1350 1100 980 990 910 3910 3180 2970 2200 1840 2020 1750

NNoottee:: PPrreessssuurreess && tteemmppeerraattuurreess sshhoowwnn aarree ffoorr rreeiinnffoorrcceedd tteefflloonn sseeaatteedd bbaallll vvaallvveess..
CCoonnssuulltt tthhee ffaaccttoorryy ffoorr vvaallvvee ooppttiioonnss ffoorr hhiigghheerr pprreessssuurreess && tteemmppeerraattuurreess..

CONTACT
FACTORY

CONTACT
FACTORY

NOT RECOMMENDED

NOTE: a)  The allowable pressures & temperatures shown DDOO NNOOTT AAPPPPLLYY TTOO SSTTEEAAMM SSYYSSTTEEMMSS. See bulletin SKSG for maximum
allowable pressures & temperatures for steam systems.

b)  Pressures & temperatures are based on ASTM A 53 grade A welded schedule 40 carbon steel pipe.
c)  Pressures & temperatures are based on ASTM A 312 TP 316 welded schedule 40 stainless steel pipe.
d)  Pressures & temperatures are based on ASTM A 105 C.S. flanges & compatible components.
e)  Pressures & temperatures are based on ASTM A 182-F316 flanges & compatible components.
f)  All data is based on ANSI standards B16, 11, B16, 34, B16, 5, B31.1.

7
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FFIIGGUURREE 33
SSPPEECCIIFFIICC GGRRAAVVIITTYY ((SSff)) vvss.. TTEEMMPPEERRAATTUURREE ((°°FF)) FFOORR TTYYPPIICCAALL LLIIQQUUIIDDSS

SS
PP

EE
CC

I IF F
I IC C

 G G
R R

A A
V V

I IT T
Y Y

 – –
 S S

ff

FFIIGGUURREE 44
SSPPEECCIIFFIICC WWEEIIGGHHTT (( )) vvss.. TTEEMMPPEERRAATTUURREE ((°°FF)) && PPRREESSSSUURREE ((PPSSIIGG)) FFOORR SSTTEEAAMM

SS
PP

EE
CC

I IF F
I IC C

 W W
E E

I IG G
H H

T T
 ( (

w w
ff ) ) 

– – 

11 WWAATTEERR
22 SSAAEE 3300 LLUUBBEE OOIILL
33 SSAAEE 1100 LLUUBBEE OOIILL
44 HHYYDDRRAAUULLIICC OOIILL

((TTYYPPIICCAALL))
55 KKEERROOSSEENNEE
66 JJEETT FFUUEELL ((TTYYPPIICCAALL))
77 GGAASSOOLLIINNEE ((TTYYPPIICCAALL))

TTEEMMPPEERRAATTUURREE –– ((°°FF))

TTEEMMPPEERRAATTUURREE –– ((°°FF))

wwff -- llbbss..
fftt33

llbb
ss.. f ft t
33
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FFIIGGUURREE 55 –– WWAATTEERR –– 7700°°FF..,, 1144..77 PPSSIIAA

UU..SS.. GGAALLLLOONNSS PPEERR MMIINNUUTTEE ((GGPPMM))
MMOODDEELL 330000

UU..SS.. GGAALLLLOONNSS PPEERR MMIINNUUTTEE ((GGPPMM))
MMOODDEELLSS 330011,, 330077,, 331111,, 332211,, 333311,, 334411,, 335511,, 336611,, 337711,, 338811 && 339911

NNOOTTEESS::
11))  TTHHIISS CCHHAARRTT

SSHHOOUULLDD OONNLLYY
BBEE UUSSEEDD TTOO
CCHHEECCKK FFOORR
BBAASSIICC SSIIZZEE OORR
SSYYSSTTEEMM
FFEEAASSIIBBIILLIITTYY..

22))  DDAATTAA BBAASSEEDD OONN
SSCCHHEEDDUULLEE 4400
PPIIPPEE TTHHRRUU 1122""..
AABBOOVVEE 1122"" DDAATTAA
IISS BBAASSEEDD OONN
SSTTAANNDDAARRDD
SSCCHHEEDDUULLEE..

NNOOTTEESS::
11))  TTHHIISS CCHHAARRTT

SSHHOOUULLDD OONNLLYY
BBEE UUSSEEDD TTOO
CCHHEECCKK FFOORR
BBAASSIICC SSIIZZEE OORR
SSYYSSTTEEMM
FFEEAASSIIBBIILLIITTYY..

22))  DDAATTAA BBAASSEEDD OONN
SSCCHHEEDDUULLEE 4400
PPIIPPEE TTHHRRUU 1122""..
AABBOOVVEE 1122"" DDAATTAA
IISS BBAASSEEDD OONN
SSTTAANNDDAARRDD
SSCCHHEEDDUULLEE..

∆∆PP
IINNCCHHEESS OOFF WWAATTEERR

FFOORR 
SSPPEECCIIFFIICC GGRRAAVVIITTYY

00..66 00..88 11..00
330000 440000 550000

6600 8800 110000

3300 4400 5500

66 88 1100

33 44 55

..66 ..88 11

∆∆PP
IINNCCHHEESS OOFF WWAATTEERR

FFOORR 
SSPPEECCIIFFIICC GGRRAAVVIITTYY

00..66 00..88 11..00
330000 440000 550000

6600 8800 110000

3300 4400 5500

66 88 1100

33 44 55

..66 ..88 11

11 1100 110000 11000000

110000 11000000 1100,,000000 110000,,000000

11//22"" 33//44"" 11"" 11--11//22"" 22"" 22--11//22"" 33""

33"" 44"" 66"" 88"" 1100"" 1122"" 1144"" 1166"" 1188"" 2200"" 2244""
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FFOORRMM NNOO.. DDAADD//9988
DDEELLTTAA TTUUBBEE AAPPPPLLIICCAATTIIOONN DDAATTAA WWOORRKKSSHHEEEETT

(ADDITIONAL FORMS AVAILABLE FROM LOCAL REPRESENTATIVE)

FFIIGGUURREE 1122

GGEENNEERRAALL IINNFFOORRMMAATTIIOONN
1 Tag or Identification No.

2 Application

3 Pipe I.D. & O.D. or Pipe Size & Schedule ((SSppeecciiffyy UUnniittss))

4 Pipe Material 4a Pipe Orientation: Vertical ■■ Horizontal ■■  Other ■■

5 Process Fluid

6 System Design Temp. ((SSppeecciiffyy UUnniittss)) 6a System Design Press. ((SSppeecciiffyy UUnniittss))

LLIIQQUUIIDD

7 Flow Rate ((SSppeecciiffyy UUnniittss))

8 Pressure @ Flow Conditions  Gauge ■■  Absolute ■■  

9 Temperature @ Flow Conditions ((SSppeecciiffyy UUnniittss))

10 Specific Gravity or Specific Weight
@ Flow Coniditions ((SSppeecciiffyy UUnniittss))

11 Absolute Viscosity

IIMMPPOORRTTAANNTT:: PPrroovviiddee pprreessssuurreess && tteemmppeerraattuurreess @@ eeaacchh ffllooww rraattee ffoorr ddeessiirreedd ∆∆ PP ccaallccuullaattiioonnss

UUNNIITTSS MMAAXXIIMMUUMM NNOORRMMAALL MMIINNIIMMUUMM

SSTTEEAAMM
7 Flow Rate ((SSppeecciiffyy UUnniittss))

8 Pressure @ Flow Conditions  Gauge ■■  Absolute ■■  

9 Temperature @ Flow Conditions ((SSppeecciiffyy UUnniittss))

10 Specific Weight 
@ Flow Coniditions ((SSppeecciiffyy UUnniittss))

11 Absolute Viscosity

12 Degrees Superheat

13 Moisture or Liquid Content %

14 Saturated   Yes ■■   No ■■

UUNNIITTSS MMAAXXIIMMUUMM NNOORRMMAALL MMIINNIIMMUUMM

GGAASS

7 Flow Rate ((SSppeecciiffyy UUnniittss))

8 Pressure @ Flow Conditions  Gauge ■■  Absolute ■■  

9 Temperature @ Flow Conditions ((SSppeecciiffyy UUnniittss))

10 Specific Gravity or Specific Weight
@ Flow Coniditions ((SSppeecciiffyy UUnniittss))

11 Absolute Viscosity

UUNNIITTSS MMAAXXIIMMUUMM NNOORRMMAALL MMIINNIIMMUUMM

6500 Dobry Dr. ■■ Sterling Heights, MI 48314
(586) 254-6500  ■■ FAX (586) 254-6509
E-mail: sales@midwestinstrument.com
Website: www.midwestinstrument.com

Printed in U.S.A.

REPRESENTED BY:


