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1. Heat Exchanger Data Input

	High pressure side
	Reformed Gas

	Low pressure side
	DMW

	Design Pressure of high-pressure side
	29 barg

	Design Pressure of low-pressure side
	14 barg

	Operating Pressure
	24.5 barg

	M
	11.24

	Cp/Cv
	1.36

	Z
	1

	Relieving Temperature
	138

	Tube OD
	25.4

	Tube Thk.
	1.65




2. Check if a PSV is needed

 In order to perform this step, do the calculation below:
 
 multiply design pressure of high-pressure side by 10/13:

 29 * 10/13 = 22.3 barg
 
 So, design pressure of low-pressure side should be at least 22.3 brag in order not to  

 need a PSV. Here it is 7.5 bars, thereby requiring a PSV.

3. Use the formula below to calculate Relief Load
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4. Relief Load Result
	Standard
	API-521
	Licensor
	TCC

	Wg
	6250 kg/h
	7107 kg/h
	5197 kg/h








[image: ]5. Use the formula below to calculate orifice area

Results
	Standard
	API-521
	Licensor

	Orifice area
	8.53 cm2
	9.68 cm2
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   According to table above 3K4 is selected
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Ks : 2.93 (Metric), 385 (USC) "™ Wa=Kad'Py
K, : 1.7 (Metric), 2645 (USC)

Liquids

We d gas flow through tube break, kg/hr or Ib/hr
W : liquid flow through tube break, kg/hr or Ib/hr
d : tube inside diameter, mm or inch

Py(*) : HP side normal pressure, bara or psia

(alternatively the HP side design pressure may be
considered for Py, as required by some clients).

Py(*) 3 relieving pressure of the low pressure side, usually 1.1 x
gauge set pressure, bara or psia

M : molecular weight

z S compressibility factor

T(*) : vapor temperature, °K or °R

pu(®) : liquid density, kg/m3 or 1b/fi3
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Py s the upstream relieving pressure, psia (kPa); this s the set pressure plus the allowable overpressure
Ky is the capacity correcton factor due to backpressure
. s the combination comection factor forinstallations wh 2 upture disk upsiream of the PRV
‘equals 1.0 when a rupture disk s not installed. £ equals 0.9 when a rupture disk s instaled in combmation
witha PRY and the combinaton doss not have 3 certied value.
T i the relieving temperature of the inlet gas or vapor, °R (°F + 460) [ (*C + 273)]

Z s the comoressibity factorfor the deviatin of the actualcas from 2 befect 2. a rabo evakuated atnet
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Table 9—Spring-loaded Pressure-relief Valves “K” Orifice f (Effective Area = 1.838 in.2)

Materials ® ASME Flange Maximiey nlet F'“"(F:,;ge" Eressure Limit® Outlet Pressure | Center-to-Face

Limit a Dimensions
Conventional and Balanced Bellows Valves. (psig) (in.)

Inlet by
Orifice
by
Outlet

Flange | Bellows
° 1 - Rating | Rating
450 °F | ~75°F | -20°F atir ati
to to to |4 1000 <F | Limit? | Limita
~76°F | -21°F | 100°F

—4mr-co

100°F | 100 °F

Temperature Range Inclu:

740 | 620 | 410
1480 | 1235 | 825
2220 | 1855 | 1235
(2220) | (2220) | 2055

Temperature Range Inclusive 801 °F to 1000 °F

St 510 215

1015 | 430
Molybdenum
Sl 1525 | 650

(2220) | 1080
Temperature Range Inclusive 450 °F to 1000 °F

275 | 275 | 275 180 80 20
@15) | @m5) | @) | @5 | @75

Qustenitc 720 | 720 | 495 | 420 | 365
o 1440 | 1440 | 990 845 | 725
e 2160 | 2160 | 1485 | 1265 | 1090
(2220) | (2220) | (2220) | 2110 | 1820





image7.tiff




