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1. Introduction
The library of functions and procedures for rotary heat exchangers of KASTT company calculation is designed as rv.dll compiled library for universal usage on Microsoft Windows platform.

Note: Functions/procedures, which the described rv.dll library contains in the heading, but which are not described in this document, are in the library because of reverse compatibility with older versions of selection programmes, or they are functions called by other functions within DLL.


2. Recommended process of calling procedures and functions
Some functions return values that are necessary to be entered as parameters for other function calls. A sequence of calling the definitions follows. It is the same sequence as selection programmes issued by KASTT company use.

2.1 Calculation of air flow velocity at the cross-section of the exchanger in supply and extract part
- calling rvgetw for supply air volume
- calling rvgetw pro extract air volume

2.2 Calculation of heat and enthalpy efficiency and supply air parameters
- calling rvgetniTH (returns the value of heat and humidity efficiency and all the parameters of supply air behind the exchanger) 

2.3 Heat and enthalpy efficiency correction from a rotor rotation speed
- use this function for RPM <> 12 [rpm] only, e.g. for sorption wheels (SS type)
- it returns corrected heat and humidity efficiencies and all the parameters of supply air behind the exchanger

2.4 Calculation of extract air parameters after passing through the exchanger
- calling rvhxgetToHo (returns the value of all the parameters of supply air behind the exchanger)

2.5 Calculation of average supply and extract air density for more precise calculation of pressure losses
- calling rvgetroavg (returns average density of air under given atmospherical pressure within entered range of temperatures and humidities)

2.6 Calculation of pressure losses at the housing of the exchanger at supply and extract part
- calling rvgetdP for supply air velocity calculated in previous step
- calling rvgetdP for extract air velocity calculated in previous step

2.7 Calculation of leakage parameters
- calling getOE depending on difference pressure on corresponding side of the exchanger
If the difference pressures on outside and inside part vary, it is necessary to call the function especially for OACF (outside part of the exchanger) and EATR (part towards the ventilated room) for more precise calculation.

There is detailed description of mentioned functions in the next chapter. 



3. Declaration of functions and procedures published by RV.DLL library
The description of published procedures follows. Return parameters (results) are indicated in bold in the tables. Pay attention to particular parameter type (column: dimension).  

3.1 procedure rvgetw(D,Vph:double; delene:boolean;var S0,w: double;var chyba: boolean);stdcall;
	parameter
	dimension
	type
	comment

	D
	[mm]
	double
	Exchanger rotor diameter. Rotor diameter is not arbitery, it is possible to find it for specified exchanger in the rv.mdb database 

	Vph
	[m3/h]
	double
	Supply air volume passing through the exchanger housing.

	delene
	[true/false]
	boolean
	Determines, if the exchanger wheel is undivided or divided.
True – divided wheel
False – undivided wheel

	S0
	[m2]
	double
	It is only the control result, which you can ignore (free cross-section of the exchanger after deduction of dividing profiles, centre cover, including the metal sheet thickness...)

	w
	[m/s]
	double
	Return parameter determining the air flow velocity at the cross-section of the exchanger. 

	chyba
	[true/false]
	boolean
	Return parameter specifying the credibility of the result.
True – non-credible result
False – there occurred no error during the calculation


Note: For calculation of the velocity in the extract channel use the same procedure and instead of supply air amount (Vph) enter extract air volume (Voh).


3.2 procedure rvgetdP(w,ro:double;d200,mat,enthalpic:byte; var dP:double;var chyba: boolean);stdcall;
	parameter
	dimension
	type
	comment

	w
	[m/s]
	double
	Air velocity at the cross-section of air flow – use the result returned by rvgetw function.

	ro
	[kg/m3]
	double
	Average air density at given pressure in actual temperature and humidity range. For determining this parameter you can use rvgetroavg function, which will be described below.

	d200
	[ - ]
	byte
	Determines the wave height / rotor depth in millimetres:
2.3/250 mm  => d200=0
1.9/200 mm  => d200=1
1.6/200 mm  => d200=2
1.4/200 mm  => d200=3

	mat
	[ - ]
	byte
	Determines the material of the enthalpy layer in case of exchanger with humidity transfer function. 
0 - T–without enthalpy layer
1 - ES,SS–enthalpy layer based on silicon
2 - EZ–enthalpy layer based on molecular sieves

	enthalpic
	[ - ]
	byte
	Determines the surface of enthalpy layer application
0 - T  - without enthalpy layer
1 –these types are not produced any more
2 - ES, EZ–application on wavymetal sheet
3 - SS–application on all surfaces

	dP
	[Pa]
	double
	Return parameter determining the pressure loss

	chyba
	[true/false]
	boolean
	Return parameter specifying the credibility of the result. 
True – non-credible result
False – there occurred no error during the calculation


Note: For calculation of the pressure loss in the extract channel call the above described rvgetdPnew procedure and instead of supply channel velocity enter extract channel velocity returned by rvgetw function. 

3.3 procedure rvgetniTH(D,Vph,Voh, Tp1, Hp1, To1, Ho1,patm:double;d200,enthalpic,mat, seal:byte; delene, purge:boolean; var ni, nih, Tp2, Hp2, Xp2, enthp2:double;var chyba:boolean);stdcall;
	parameter
	dimension
	type
	Comment

	D
	[mm]
	double
	Exchanger rotor diameter. It is possible to find it for specified exchanger in the database.

	Vph
	[m3/h]
	double
	Supply air volume passing through the exchanger housing. 

	Voh
	[m3/h]
	double
	Extract air volume passing through the exchanger housing. 

	Tp1
	[°C]
	double
	Supply air temperature at the input to the exchanger.

	Hp1
	[%rh]
	double
	Supply air relative humidity at the input to the exchanger. 

	To1
	[°C]
	double
	Extract air temperature at the input to the exchanger. 

	Ho1
	[%rh]
	double
	Extract air relative humidity at the input to the exchanger. 

	patm
	[Pa]
	double
	Standard atmospheric pressure (defined from a barometric equation for given sea level at the point of usage).

	d200
	[ - ]
	byte
	Determines the wave height / rotor width in millimetres.
2.3/250 mm  => d200=0
1.9/200 mm  => d200=1
1.6/200 mm  => d200=2
1.4/200 mm  => d200=3

	enthalpic
	[ - ]
	byte
	Determines the surface of enthalpy layer application.
0 - T  - without enthalpy layer
1 – these types are not produced any more
2 - ES, EZ – application on wavy metal sheet
3 - SS – application on all surfaces

	mat
	[ - ]
	byte
	Determines the material of the enthalpy layer in case of exchanger with humidity transfer function.  
0 - T – without enthalpy layer
1 - ES,SS – enthalpy layer based on silicon
2 - EZ – enthalpy layer based on molecular sieves

	seal
	[ - ]
	byte
	Type of sealing system
1 –Special (labyrinth)
2 –Contact (brushes)
3 –Contactless (felt)

	delene
	[true/false]
	boolean
	Determines, if the exchanger wheel is undivided or divided. 
True – divided wheel
False – undivided wheel

	purge
	[true/false]
	boolean
	Occurrence of purge chamber
- true – exchanger with purge chamber
- false –exchanger without purge chamber

	ni
	[%]
	double
	Return parameter determining the heat efficiency of the exchanger. 

	nih
	[%]
	double
	Return parameter determining the humidity efficiency of the exchanger.

	Tp2
	[°C]
	double
	Supply air temperature after passing through the exchanger.

	Hp2
	[%rh]
	double
	Supply air relative humidity after passing through the exchanger. 

	Xp2
	[g/kg]
	double
	Supply air absolute humidity after passing through the exchanger.  

	enthp2
	[kJ/kg]
	double
	Supply air enthalpy after passing through the exchanger. 

	chyba
	[true/false]
	boolean
	Return parameter specifying the credibility of the result. 
True – non-credible result
False – no exceptions  






3.4 procedure RPMcorr(Tp1,Hp1,To1,Ho1,patm,ni12,nih12,rpm:double;var Tp2, Xp2, Hp2, enthp2, ni, nih:double);stdcall;
	parameter
	dimension
	type
	Comment

	Tp1
	[°C]
	double
	Supply air temperature at the input to the exchanger.

	Hp1
	[%rh]
	double
	Supply air relative humidity at the input to the exchanger. 

	To1
	[°C]
	double
	Extract air temperature at the input to the exchanger. 

	Ho1
	[%rh]
	double
	Extract air relative humidity at the input to the exchanger. 

	patm
	[Pa]
	double
	Standard atmospheric pressure (defined from a barometric equation for given sea level at the point of usage).

	ni12
	[%]
	double
	Heat efficiency returned as "ni" by 3.3 rvgetniTH

	nih12
	[%]
	double
	Humidity efficiency returned as "nih" by 3.3 rvgetniTH

	rpm
	[1/min]
	byte
	Rotation speed in revolves per minute

	Tp2
	[°C]
	double
	Corrected supply air temperature after passing through the exchanger.

	Hp2
	[%rh]
	double
	Corrected supply air relative humidity after passing through the exchanger. 

	Xp2
	[g/kg]
	double
	Corrected supply air absolute humidity after passing through the exchanger.  

	enthp2
	[kJ/kg]
	double
	Corrected supply air enthalpy after passing through the exchanger. 

	ni
	[%]
	double
	Corrected heat efficiency for the given rpm

	nih
	[%]
	double
	[bookmark: _GoBack]Corrected humidity efficiency for the given rpm





3.5 procedure rvhxgetToHo(Vph,Voh,Tp1,Hp1,To2,Ho2,ni,nih,patm:double;
var To1,Ho1,Xo1,entho1:double;chyba:boolean);stdcall;

	parameter
	dimension
	type
	comment

	Vph
	[m3/h]
	double
	Supply air volume passing through the exchanger housing.

	Voh
	[m3/h]
	double
	Extract air volume passing through the exchanger housing.

	Tp1
	[°C]
	double
	Supply air temperature at the input of the exchanger. Usually this is the temperature of outdoor air.

	Hp1
	[%rh]
	double
	Supply air humidity at the input of exchanger housing. Usually this is the humidity of outdoor air. 

	To1
	[°C]
	double
	Extract air temperature before passing through the exchanger body. Usually this is the indoor temperature.

	Ho1
	[%rh]
	double
	Extract air humidity before passing through the exchanger body. Usually this is the indoor humidity. 

	ni
	[%]
	double
	Temperature efficiency of the exchanger. For finding out this value call the rvgetniTH procedure.

	nih
	[%]
	double
	Humidity efficiency of the exchanger. For finding out this value call the rvgetniTH procedure.

	patm
	[Pa]
	double
	Standard atmospheric pressure (defined from a barometric equation for given sea level at the point of usage).

	To2
	[°C]
	double
	Exhaust air temperature. 

	Ho2
	[%rh]
	double
	Exhaust air relative humidity.

	Xo2
	[g/kg]
	double
	Exhaust air absolute humidity.

	entho2
	[kJ/kg]
	double
	Exhaust air enthalpy.

	chyba
	[true/false]
	boolean
	Return parameter specifying the credibility of the result. 
True – non-credible result
False – there occurred no error during the calculation 






3.6 procedure rvgetroavg(T1,H1,T2,H2,patm:double;var ro:double;var chyba:boolean);stdcall;
	parameter
	dimension
	type
	comment

	T1
	[°C]
	double
	Air temperature before entering the exchanger.

	H1
	[%rh]
	double
	Air humidity before entering the exchanger.

	T2
	[°C]
	double
	Air temperature behind the exchanger.

	H2
	[%rh]
	double
	Air humidity behind the exchanger.

	patm
	[Pa]
	double
	Standard atmospheric pressure (defined from a barometric equation for given sea level at the point of usage).

	ro
	[kg/m3]
	double
	Average calm air density at given pressure in given temperature and humidity range. 

	chyba
	[true/false]
	boolean
	Return parameter specifying the credibility of the result. 
True – non-credible result
False – there occurred no error during the calculation 





3.7 procedure getOE(dP:double;seal,rpm:byte;purge:boolean;var OACF,EATR:double;var chyba:boolean);stdcall;

	parameter
	dimension
	type
	comment

	dP
	[Pa]
	double
	Differential pressure on the particular side of the exchanger (outdoor side for OACF, indoor side for EATR).

	seal
	[ - ]
	byte
	Type of sealing system
1 –Special (labyrinth)
2 –Contact (brushes)
3 –Contactless (felt)

	rpm
	[-]
	byte
	Exchanger rotor speed

	purge
	[true/false]
	boolean
	Occurrence of purge chamber
- true – exchanger with purge chamber
- false –exchanger without purge chamber

	OACF
	[ - ]
	double
	Outdoor Air Correction Factor –ratio of supply air before and behind the exchanger. For more information see Certification standard Eurovent RS 8/C/002-2015.

	EATR
	[ % ]
	double
	Exhaust Ait Transfer Ratio –transfer of extract air back to the supply channel, expressed as a percentage. For more information see Certification standard Eurovent RS 8/C/002-2015.

	chyba
	[true/false]
	boolean
	Return parameter specifying the credibility of the result. 
True – non-credible result
False – there occurred no error during the calculation 



Note: If the difference pressures on outside and inside part vary, it is necessary to call the function especially for OACF (outside part of the exchanger) and EATR (part towards the ventilated room) for more precise calculation.

4. Check of the results
As the selection programmes issued by KASTT company use the same rv library, it is possible to use the actual selection programme of KASTT company as a tool for results check. 

5. Contact

AC parts production centre, warehouse - Svobodné Dvory

Tel.: +420 495 402 931   
Fax: +420 495 402 940  
E-mail: vyroba@kastt.cz
WWW: http://www.kastt.cz.
