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Abstract: 

The main focus for this research project is the integration of a combination space and domestic hot water heating system (“combi 
system”) with a high-efficiency air source heat pump to optimize efficiency and comfort.
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Combination Space and Domestic Hot Water (DHW) Heating Mechanical 
System 

 

 

 

 

 



 

 



From: arudd@buildingscience.com [mailto:arudd@buildingscience.com]  

Sent: Monday, November 01, 2010 2:51 PM 

To: 'Gregory A. Pedrick' 

Cc: Kohta Ueno (Ueno, Kohta); Betsy Pettit (betsy@buildingscience.com); Joseph Lstiburek 

(joe@buildingscience.com) 

Subject: RE: Taylor Ave Water Flow 

Greg: 

 

Thanks for the summary Greg, here is my follow up on that.  I’ll leave it to you to copy Kalex after you have 

reviewed this, but please copy me on what you send them so that I know what they are working from.  

 

We are now collecting data at a 1 minute interval on both of the combi hot water systems at the 1632 Taylor, 

Utica site. We are measuring: 

Return air and supply air temperature 

Mains cold water temperature 

Mixing valve outlet temperature 

Hydronic coil inlet and outlet water temperature 

Rinnai water heater inlet and outlet temperature 

Time stamped on/off status, duty cycle, and cycles per hour of air handler unit and Rinnai water heater 

Electrical energy consumption (W-h) of air handler unit (with integral circulator) and Rinnai water 

heater+circulator 

 

I talked with Sean, Jim, and Gary about the short-circuiting of the HRV air (through the air handler from supply 

trunk to return trunk connections).  I understood that Sean will be interlocking the HRV fan operation with 

AHU ECM fan operation via the interlock terminals provided on the Fantech HRV.  I also discussed how that 

would not work if cooling was added to the system (because of feedback from G to Y turning the compressor 

on), as Winston had mentioned to us that they are already thinking about doing.  In that case, it would be better 

to disconnect the HRV fresh air supply outlet from the central supply trunk and put the fresh air directly into the 

main living space via a new floor supply grille (not close to a return grille) and add an AirCycler FR-V timer 

(www.aircycler.com) to assure periodic fresh air distribution throughout the house. 

 

Note that the there is a problem with the green and blue thermostat wires going to the second floor.  Constant 

fan (Fan ON) does not work on that system using either the green or blue wires, and there is no continuity 

through the green and blue wires. That will need to be fixed anyway, but certainly before the HRV interlocking 

or AirCycler FR-V timer can be applied. 

 

Kohta and I cleaned the Rinnai inlet filters several times while we were there, and we did various things to 

investigate the problem with debris plugging the systems.  I have concluded that a home-run line should be 

installed from the outlet of the water meters to the mains cold water inlet of each combi system.  This will 

bypass all of the existing water supply lines that are feeding the combi systems which are likely being gradually 

cleaned out by the Clearwave water conditioning unit. 

 

Sean, Jim, Gary and I went over the moving of the check valve in both cold water lines to just before the mixing 

valve.  We also went over adding a bypass leg for sending water to the Rinnai water heater from a choice of two 

locations according to the attached updated schematic.  This will allow us to both further isolate the source of 

debris and to test the possibility of achieving a higher percentage of time for condensing operation. 

 

We have received permission from the homeowners to work directly with them within the next month or so to 

install an internet connection to the dataloggers for retrieving the datalogger data. 



Thanks for all of your great work and cooperation throughout this project.  We look forward to more, and your 

comments and feedback are always welcomed. 

 

Respectfully, 

 

Armin Rudd 

717.867.0123 direct,  717.304.3814 cell 

arudd@buildingscience.com 

 

Building Science Corp 

30 Forest Street, Somerville, MA  02143 

978.589.5100,  978.589.5103 fax 

www.buildingscience.com 

 

 

From: Gregory A. Pedrick [mailto:gap@nyserda.org]  

Sent: Wednesday, October 27, 2010 7:13 AM 

To: Gary Edwards; Michael Pfluke 

Cc: arudd@buildingscience.com 

Subject: Taylor Ave Water Flow 

Gary, Mike,  

 

I hope one of you will see this the morning of 10/27, and I will call Gary this A.M.  

 

Armin Rudd and I had a productive afternoon yesterday (10/26) making some further discoveries with 

“possible” causes/solutions to the repeated sedimentation deposits that are clogging the Rinnai tank less 

strainers.  Some of the remedies can be handled by Sean if he can go to the site today (10/27) and review with 

Armin who will be at the Taylor Ave. site until mid-afternoon connecting data logging equipment on the air 

handler and tank less systems.  

 

 

 

 

 

Other issue that Armin will discuss with Sean, is the Fantech HRV unit and its ducting.  I discovered with 

Armin’s knowledge that the Fantech unit as it is currently installed is merely short circuiting the supply air with 

the return air in a loop, while the fan runs continuously.  There are a couple of solutions to correct this, which 

Armin can explain to Sean when he is there today.  

From this knowledge I gained, we may be able to use the Rinnai air handler ECM motor to circulate air at the 

Rome project, and avoid installing a Fantech unit altogether.  



I will call Gary this A.M., but hoping you will be able to read this before (so you are not like blindsided by 

these discoveries of yesterday) when I call.   

 

As usual, your work looks impressive and I appreciate all the efforts Kalex is making on these projects.   

 

Thanks.  

 

Gregory A. Pedrick, C.E.M. 

Project Manager Buildings R&D 

 

 

 

 

(518) 862-1090, x3378 

(518) 862-1091, fax 

gap@nyserda.org  

 

"We can't solve problems by using the same kind of thinking we used when we created them."  Albert Einstein 
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Limits of Liability and Disclaimer of Warranty: 

Building Science documents are intended for professionals.  The author and the publisher of this article have used their best efforts to provide 
accurate and authoritative information in regard to the subject matter covered.  The author and publisher make no warranty of any kind, 
expressed or implied, with regard to the information contained in this article.  

The information presented in this article must be used with care by professionals who understand the implications of what they are doing.  If 
professional advice or other expert assistance is required, the services of a competent professional shall be sought. The author and publisher 
shall not be liable in the event of incidental or consequential damages in connection with, or arising from, the use of the information contained 
within this Building Science document. 

 

 


