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1. Heat Exchanger Data Input
	High pressure side
	Syngas

	Low pressure side
	CW

	Design Pressure of high-pressure side
	99 barg

	Design Pressure of low-pressure side
	7.5 barg

	Operating Pressure
	83.7 barg

	M
	10.07

	Cp/Cv
	1.37

	Z
	1

	Relieving Temperature
	41.8

	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:

 99 * 10/13 = 76.15 barg
 
 So, design pressure of low-pressure side should be at least 76.15 barg in order not to  

 need a PSV. Here it is 7.5 bars, thereby requiring a PSV.
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4. Relief Load Result
	Standard
	API-521
	Topsoe
	TCC

	Wg
	21675 kg/h
	19680 kg/h
	20309 kg/h








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

6. Results
	Standard
	API-521
	Topsoe
	TCC

	Orifice area
	50 cm2
	45.28 cm2
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According to table above 6Q8 is selected.Due to low Pb/Pset conventional type can be selected
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Table 14—Spring-loaded Pressure-relief Valves “Q” Orifice  (Effective Area = 11.05 in.2)

Waterials o] Velve | ASME Flange Maximum Inlet Flange (Set) Pressure Outlet Pressure | Conter-to-Face

Dimensions

B Conventional and Balanced Bellows Valves

Intetby | U | g

Body/ | Orifice T . u

Bonnet | by L L0 N T

outlet | £ [ L L

100 °F T £

Temperature Range Inclujive —2) °F to 800 °F
mg | 70 [emme | 9t
Carbon 6G0m (g & 1) | 70 | 97 | 9
Steel 6as | 300 | 150 15 | 115 | 976 | 912
60 | 800 | 150 1s) | 115 | a7me | 912
Temperature Range Inclusive 801 °F to 1000 °F
Chrome
608 | 300 | 150 (15) | 115 | 971 | 9l
Molybdenu | gas | o0 | 150 (15) | 15 | 976 | a2
Temperature Range Inclusive —450 °F to 1000 °F

60 | 150 | 150 | (165) M5 [ 70 [ame | el
AQustenitic | 6gge | 300 | 150 | (165 15 | 70 | 976 | 92
Stan 608 | 300 | 150 | (250 i15) | 115 | 976 | 912
el 6Q8 | 600 150 (300) 15) 15 | 976 | 92
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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




image2.png
In USC units:

In Sl units:
- w
CK.P.KK,
__ viTzd 4 = 2616 xVITZM sl:
~ 632CK,P,K, CP.EE, -
[ 2 Ve

o ITEG _ W41 PTZG, = oo 2,
< T 1175CK,P KK, A= —5T

CEP KK,
is the upstream relieving pressure, psia (kPa); this is the set pressure plus the allowable overpressure
X is the capacity correction factor due to backpressure

is the combination correction factor for installations with a rupture disk upstream of the PRV

equals 1.0 when a rupture disk s not installed. X, equals 0.9 when a rupture disk is installed in combination
with a PRV and the combination does not have a certfied value.

T s the relieving temperature of the inlet gas or vapor, °R (°F = 460) [K (<C + 273)]

7 is the comoressibility factor for the deviation of the actual aas from a perfect aas. 2 ratio evahiated at inlet
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