RELIEF VALVES


LIQUID EXPANSION











NOTATION:  





�symbol 114 \f "Symbol"�� 	= Density of liquid (kg/m3)


C 	= Specific heat of liquid (J/kg °C)


H 	= Heat flux into the system (W)


�symbol 97 \f "Symbol"�� 	= Thermal expansion coefficient of the liquid (1/°C)


t 	= Time (s)


V	= Volume (m3)


M	= Mass flow rate (kg/s)


m	= Mass flow rate (kg/h)


T	= Temperature (°C)


Ps	= Set pressure (kPag)


OP= Overpressure


Pb	= Back pressure (kPag)


Kd=Coefficient of discharge


A	= Theoretical area (m2)	


A*= Required area by AS1271 (mm2)		





CALCULATIONS:





The relieving flow rate is equal to the rate of expansion of the volume	dV


                                                                                          	dt





�embed Equation.2 ���  	rate of rise of volume





�embed Equation.2 ���		rate of rise of temperature  





�embed Equation.2 ���		increase in volume as function of temperature








Hence:





�embed Equation.2 ���		 volumetric flow rate





M =  �symbol 114 \f "Symbol"�� (dV/dt) =  �symbol 97 \f "Symbol"��. H/C	mass flow rate (kg/s)





m =  3600 �symbol 114 \f "Symbol"�� (dV/dt) =3600 �symbol 97 \f "Symbol"��. H/C	mass flow rate (kg/h)


�



�symbol 68 \f "Symbol"��P = 1000 . ((1+OP)Ps-Pb)	Pressure drop in Pa


             _______


M = A �symbol 214 \f "Symbol"�� 2 �symbol 114 \f "Symbol"�� �symbol 68 \f "Symbol"��P              Theoretical discharge of an orifice





           �symbol 97 \f "Symbol"��  H


A = ____________        Theoretical area required (m2)


       C ( 2 �symbol 114 \f "Symbol"�� �symbol 68 \f "Symbol"��P )½














               22360  �symbol 97 \f "Symbol"�� H


A* = _____________________           Required area (mm2)	H in Watts


       0.9 Kd C [�symbol 114 \f "Symbol"�� ((1+OP)Ps - Pb)]½	Ps in kPag


		Pb in kPag


		�symbol 114 \f "Symbol"�� in kg/m3


	C in J/kg°C





If   Pb is 0 (relieving directly to atmosphere) and the allowed overpressure is OP=25%, and if we use the specific gravity ,G, of the liquid, we get a further simplification:








               632.44  �symbol 97 \f "Symbol"�� H


A* = _____________________      Required area (mm2)	H in Watts


              0.9 Kd C  [G . Ps ]½	Ps in kPag


		Pb in kPag


		C in J/kg°C








