


Sizing Factors for Liquids

Viscosity Correction

Sizing Method

Since the viscosity correction factor depends on the
actual orifice area, direct solution is not possible and a trial
orifice size must be found before the K can be determined
accurately.

Example (ASME Code liquid application. If non-ASME Code is
required, substitute appropriate equation):

Viscosity-Saybolt Universal Secs........... 1250 SSU@100°F
Capacity Required.........ccccovieiiieiiiieeeeeee e 800 gpm
Set Pressure ... 100 psig
Constant Back pressure.........cccceeeceeeeeieeeeesieeeenn. 10 psig
Differential Pressure (1.25 Py -Py) eovvvviiiiiiennenn. 115 psig
Allowable OVErpreSSUre.......ccueueerceeeeeeceeeeesaeeeeeaeeeeeens 25%

SPeCific Gravity .....coccveereeeeiee e 0.98@100°F
Relieving Temperature

Step 1 Calculate Trial Orifice: Calculate the trial orifice
area from the liquid equation on page 84:
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Using Chart Method

If BalanSeal valve construction is used and variable back
pressure conditions exist, use the maximum back pressure
to determine P, in the equation, and correct K, factor. See
curve on page 89. Use the following equation:
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~ 38.0KVAPK, K,
Select the next larger orifice size or an M orifice with 4.0
sq. in. orifice area (this should be about 20% greater than

the calculated area to allow for reduction of capacity due
to viscosity correction factor K,).

Step 2 Use Chart to Find K ;: Enter the Viscosity Correction
Chart from the left, reading 1250 SSU. Follow the example
line horizontally to the required 800 gpm. Drop vertically to
the selected trial orifice M, and proceed horizontally right
to the K, scale, reading K, = 0.955.

Step 3 Verify Orifice Selection: This chart is designed
to minimize the trial and error required for solution. Note
that the exit from the chart is from the orifice line to the K,
scale. By looking vertically, the next larger or smaller orifice
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Viscosity Correction Using Reynold’s Number
Method of API RP520

As an alternative to the sizing method discussed on the
previous page, you may use the method given in API
RP520 for sizing viscous liquids.

When a relief valve is sized for viscous liquid services, it
is suggested that it be sized first as a nonviscous type
application in order to obtain a preliminary required
discharge area, A. From manufacturer’s standard orifice
sizes, the next larger orifice size should be used to
determine the Reynold’s number R from either one of the
following:

R- Vi(2800G)

= R
or

g 12700V,
U+“A

*Use of this equation is not recommended for viscosities less than 100 SSU.

Sizing Factors for Liquids

After the value of R is determined, the factor K, is
obtained from the graph. Factor K, is applied to correct
the preliminary required discharge area. If the corrected
area exceeds the chosen standard orifice area, the
calculations should be repeated using the next larger
standard orifice size.

**K, of API = K, of Farris Engineering

Nomenclature

V., = Flow rate at the flowing temperature in the U.S.
gallon per minute.

G = Specific gravity of the liquid at the flowing
temperature referred to water = 1.00 at 70°F.

M= Absolute viscosity at the flowing temperature in
centipoises.

A = Discharge area in square inches from manufacturer’s
standard orifice areas’.

U= Viscosity at the flowing temperature in Saybolt
Universal Seconds.
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Viscosity Correction Factor

K, =

0.5

71-1.0
/ ) 2878  342.75
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R = Reynolds Number

General Notes:

1. Select using either API effective area or ASME actual area depending on the sizing method being used. 91



Conversion Factors

To find desired value, multiply "Given" value by factor below

Pressure Conversion Liquid Flow Rate Conversion

Given psi kPa Bar kglcm? Given gpm bbl/day I/min m*/hr
psi 1 6.8948 0.0689 0.0703 gpm 1 34.29 3.785 0.2271
kPa 0.145 1 0.01 0.0102 bbl/day 0.02917 1 0.1104 | 0.006624
Bar 14.504 100 1 1.0197 I/min 0.2642 9.057 1 0.06
kglcmz 14.223 97.905 0.9 1 m’fhr 4.403 151 16.667 1

Mass Conversion Viscosity Conversion

Given Ib tons kg tonnes Given cP glcm-s | centistoke SSuU
Ib 1 0.0005 0.4536 | 0.00045 cP 1 0.01 1/G 4.63/G
tons 2000 1 907.18 | 0.90718 g/lcm-s 100 1 100/G 463/G
kg 2.2046 | 0.0011 1 0.001 centistoke G (0.01)G 1 463
tonnes | 2204.6 1.102 1000 1 Ssu (0.216)G | (21.6)G | 0.216 1

where G is liquid specific gravity

Volume Conversion Density Conversion

Given £t m® gal liter Given Ib/ft® kg/m® glem® Ib/gal
ft® 1 0.02832 7.481 28.32 Ib/ft® 1 16.018 0.016 0.1337
m° 35.31 1 264.2 1000 kg/m3 0.0624 1 0.001 0.0083
gal 0.1337 | 0.00379 1 3.785 glcm3 62.428 1000 1 8.345
liter 0.03532 0.001 0.2642 1 Ib/gal 7.481 119.83 0.1198 1

Area Conversion

Given in’ t? mm? cm? Fahrenheit (F)= | (1.8xC)+ 32
in’ 1 0.00694 | 645.16 6.4516 Celsius (C) = 0.555 x (F - 32)
ft? 144 1 92903 | 929.03 Rankin (R)= | F +459.67
mm? 0.00155 | 1.08E-05 1 0.01 Kelvin (K) = C +273.15
cm’ 0.155 | 0.0011 100 1

Length Conversion Miscellaneous Conversions

Given ft in mm m From To Multiply By
ft 1 12 304.8 0.3048 Specific Gravity-Gas Molecular Wt-Gas 28.97

in 0.0833 1 25.4 0.0254 Density-Liq Specific Gravity-Liq 1/(p Water)
mm 0.0033 0.0394 1 0.001

m 3.281 39.37 1000 1
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10195 Brecksville Road, Brecksville, OH 44141 USA « Telephone: 440-838-7690 » Fax: 440-838-7699  www.farrisengineering.com

Facilities: Brecksville, OH USA, E. Farmingdale NY USA, Brantford, Ontario CANADA, Bridport, UK

Offices worldwide. For a listing of our global sales network, visit our website at www.farrisengineering.com.

While this information is presented in good faith and believed to be accurate, Farris Engineering does not guarantee satisfactory results from reliance upon such informa-
tion. Nothing contained herein is to be construed as a warranty or guarantee, expressed or implied, regarding the performance, merchantability, fitness or any other matter

with respect to the products, nor as a recommendation to use any product or process in conflict with any patent. Farris Engineering reserves the right, without notice, to
alter or improve the designs or specifications of the products described herein.

Farris Engineering Products

SERIES 2600/2600L

e ASME NB Certified: Air, Steam & Water
* Sizes: 1"x 2"t0 20" x 24"

* Pressure Range: 15 psig to 6000 psig
e Temperature Range: -450°F to +1500°F

» Materials: Carbon Steel, Stainless,
Monel & Hastelloy C

* Options: Balanced Bellows, O-Ring
Seat, Open Bonnet

SERIES 3800 Pilot Operated

e ASME NB Certified: Air, Steam &
Water

* Sizes:1"x2"t0 12" x 16"
 Pressure Range: 15 psig to 6170 psig
» Temperature Range: -450°F to +500°F

e Materials: Steel Body & Bonnet,
Stainless Steel Trim

* QOptions: Modulating Pilot Gontrol,
Complete 316 Stainless Steel
Construction

SERIES 2700

* ASME NB Certified: Air, Steam & Water
* Sizes: 1/2"x 1"to 1-1/2" x 2-1/2"

* Pressure Range: 15 psig to 6500 psig
» Temperature Range: -450°F to +750°F

e Materials: Stainless Steel Body & Trim,
Carbon Steel Bonnet

 (Options: Stainless Steel, Monel &
Hastelloy Materials, O-Ring Seats,
Flanged, Socket Weld, Welding Nipple,
& Sanitary Gonnections

SERIES 2850/2856
e ASME NB Certified: Air & Steam

* Sizes: 3/4"x 1"to 1-1/2" x 2" (2850)
3/4"x 1-1/4" 10 2" x 3" (2856)

 Pressure Range: 15 psig to 300 psig
» Temperature Range:

-20° F to +750°F (2850)
-450° F to +400°F (2856)

* Materials: Stainless Steel Body & Trim
Steel Bonnet (2850)
Brass Body & Trim, Bronze Bonnet
(2856)

SERIES 4200

* ASME NB Section | & VIII Certified:
Steam & Air

* Sizes11/4"x11/2"t0 6" x 8"
* Pressure Range: 15 psig to 1000 psig
e Temperature Range: -20°F to +1000°F

» Materials: Carbon / Alloy St. &
Stainless Steel.

SERIES 6400/6600

e ASME NB Section | & VIII Certified:
Steam & Air

e Sizes:1"x2"t0 4"x 6"

* Pressure Range: 15 psig to 1500 psig
e Temperature Range: -20°F to +1000°F
 Materials: Carbon and Stainless Steel

* (Options: Exposed Spring & Closed
Bonnet

Special Purpose Pressure Relief Valves

SERIES 1890/1896M
e ASME NB Certified: Air, Steam & Water

* Sizes: 1/2"x 1" & 3/4"x 1" (1890)
1/2" x 3/4" & 3/4" x 3/4" (1896M)

* Pressure Range:
15 psig to 800 psig (1890)
15 psig to 300 psig (1896M)

» Temperature Range:
-20°F to +750°F (1890)
-450°F to +400°F (1896M)
* Materials:
Stainless Steel Body & Trim (1890)

Brass Body & Trim, Bronze Bonnet
(1896M)

Test Stands

MODELS T1500 & T6000
* Air & Water Testing

e Maximum Pressures of 1500 psig and
6000 psig

 Test Valves to 8" Inlet Size
« Stainless Steel Test Drum & Test Table
* Digital Test Gauge



