TYPE 221:
FOUR WAY VALVE






1999-10-27 –revised 2007-09-08
General Description

This component simulates the function of a four way valve. A typical use would be for mixing the return flow from a heating system with hot fluid from either of two heat sources to obtain an output flow of a desired temperature. The two heat sources could for example be outlets from different levels of a stratified storage tank. 

Mode 1 of Type 211 divides the flow which is to be heated between two outputs in order to facilitate connection to the double ports of a storage tank. No other modes are implemented yet. Original version type 211 updated to Trnsys 16 as type 221.
Nomenclature

mi
 
-
mass flow rate of inlet fluid

mo

-
mass flow rate of outlet fluid

m0

-
mass flow rate of unheated flow

m1

-
mass flow rate to low temp heat source

m2

-
mass flow rate to high temp heat source

mh1
-
mass flow rate from low temp heat source 

mh2
-
mass flow rate from low temp heat source

Ti

-
temperature of inlet fluid

To

-
temperature of outlet fluid

T1

-
temperature of fluid to low temp heat source

T2

-
temperature of fluid to high temp heat source

Th1
-
low temp heat source temperature

Th2
-
high temp heat source temperature

Tset
-
desired outlet temperature

g0

-
control function for unheated flow, having a value between 0 and 1

g1

-
control function for low temp source flow, value between 0 and 1

g2

-
control function for high temp source flow, value betwee 0 and 1

Mathematical Description




T1=Ti

T2=Ti

if


Tset<Ti

g0=1

g1=0





g2=0

else if

Tset<Th1

g0=1-g1
g1=(Tset-Ti)/(Th1-Ti)
g2=0

else if

Tset=Th1

g0=0

g1=1





g2=0

else if 

Tset<Th2

g0=0

g1=1-g2




g2=(Tset-Th1)/(Th2-Th1)

else if

Th2<Tset

g0=0

g1=0





g2=1

else





g0=1

g1=0





g2=0

m0=g0*mi

m1=g1*mi

m2=g2*mi

mo=m0+m1+m2

if mo>0
To=(m0*Ti+m1*T1+m2*T2)/mo 

if mo>=0
To=Tin

Note that the input flow rates mh1 and mh2 are not used. It is assumed that mh1=m1 and mh2=m2.

TRNSYS component configuration:

PARAMETER NO.





DESCRIPTION


1





Mode


Specify 1


2





NSTK


After NSTK iterations at the same timestep, g0, g1 












and g2 will not be changed

INPUT NUMBER





DESCRIPTION



1





Ti



Inlet temperature (C)


2





mi



Inlet mass flowrate (kg/hr)


3





Th1


Temperature of low temp heat source (C)


4





mh1


Mass flowrate from low temp heat source (kg/hr)


5





Th2


Temperature of high temp heat source (C)


6





mh2


Mass flowrate from high temp heat source (kg/hr)


7





Tset


Desired temperature of mixed fluid (C)
OUTPUT NUMBER





DESCRIPTION



1





To



Outlet temperature (C)


2





mo



Outlet mass flowrate (kg/hr)


3





T1



Temperature of  f low to low temp heat source (C)


4





m1



Mass flowrate to low temp heat source (kg/hr)


5





T2



Temperature of flow to high temp heat source (C)


6





m2



Mass flowrate to high temp heat source (kg/hr)

7





g0



control function for unheated flow

8





g1



control function for low temp source flow

9





g2



control function for high temp source flow
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m2



T2



m1



T1



mo



To



Tset



mh2



Th2



mh1



Th1



mi



Ti














