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Project 216: Lab Testing and Modeling of
Advanced Variable Refrigerant Flow Systems

Project Start: 12/3/2010
End Date: 3/31/13
Total Project Budget: $784, 842
BPA Budget: $392,421
Cost Share: $ 392,421
BPA Project Actuals:
BPA FTE Budget: 0.15
BPA FTE Actuals: 0.10
BPA PM: Mira Vowles
Principal Investigator: Ron Domitrovic, EPRI

Project Stakeholders: Utilities and VRF designers
February 2012



Presenter
Presentation Notes
Guidance for this slide:

Fill in a response for each project fact listed.
 
For a single year project, the total project budget is the amount that was allocated in FY11 for contracts, material, and travel. It does not include BPA labor costs.
For multiyear projects the total project budget equals the amount actually spent in prior fiscal years plus the amount that was allocated in FY11 for contracts, material, and travel. It does not include BPA labor costs.
Non-BPA leveraged cost includes costs spent on the project by non-BPA sources. This may include non-BPA labor costs.

Questions regarding project financial and FTE, contact Sheila Bennett x3152 or Jim Bowen x3096.


Variable Refrigerant Flow (VRF) Systems
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VRF Performance Testing

BPA relies on building energy simulation models to
estimate VRF savings

Currently 6 models use:
manufacturer performance data
unverified operating characteristics

This project accomplishes:
Better understanding of VRF heat recovery heat pumps
Performance maps over wide operating ranges
Models based on actual performance data
Models vetted with field data



Project Synopsis

FY 2011 accomplishments

0 4-zone test facility built

2 Two heat recovery systems tested

2 One heat pump system tested with leveraged funds

FY2012 planned deliverables:

0 Performance maps for 3 ducted & 1 non-ducted systems
0 Support VRF model development

FY2013 planned deliverable:
0 Vet models with field data



Accomplishments

= VRF HR Test Stand

o Unique system capable of
independent control of four

L ! indoor zones
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Comparison of Lab Tested Heating
Capacity and Mitsubishi Published Data
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Comparison of Lab Tested Cooling
Capacity and Mitsubishi Published Data
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Mitsubishi City Multi System--Cooling Capacity
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Percent Difference Between Lab Tested
Capacity and Mitsubishi Published Data
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Next Steps

FY 2012:

o Provide data to modelers

Stage Gate: Is data appropriate for modelers?
Adjust data as appropriate

o Test 3rd & 4th systems

Stage Gate: Can test-stand accommodate non-ducted systems?
(Testing to date has been on ducted systems)

FY 2013:
o Vet models with field data



Collaborative VRF Performance Testing
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Project Team:

Mira Vowles, BPA PM

Ron Domitrovic, EPRI PM

Harshal Upadhye, EPRI Sr. Engineer
Walt Hunt, EPRI Engineer

John Bush, EPRI Engineer

Ammi Amarnath, EPRI Technical Advisor
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Collaborators:

Paul Delaney, SCE PM

Bach Tsan, SCE Engineer

Jerine Ahmed, SCE Technical Advisor
Richard Raustead, FSEC PM

10


http://sustainability.ucsb.edu/2007/conference2007/logos/hpc_sce_edison.jpg
http://www.google.com/imgres?imgurl=http://www.bpa.gov/corporate/BPANews/Library/images/Logos/color/BPAColorLogo.jpg&imgrefurl=http://www.bpa.gov/corporate/BPANews/Library/images/Logos/&usg=__VKrKDj-wxG-aLZImFBhVgIfgDFw=&h=487&w=613&sz=111&hl=en&start=1&zoom=1&tbnid=6JbdamnyOnFnfM:&tbnh=108&tbnw=136&ei=02RqTorzCYHAtgfG0aXhBQ&prev=/images?q=bonneville+power+administration+logo&um=1&hl=en&sa=G&rlz=1W1SUNA_en&tbm=isch&um=1&itbs=1
http://www.google.com/imgres?imgurl=http://www.nef1.org/disaster_relief/images/Fsec_logo.jpg&imgrefurl=http://www.nef1.org/disaster_relief/partners.htm&usg=__k1Lz_R4VwoFZHs7pT6OcnwaCAKU=&h=675&w=2792&sz=556&hl=en&start=7&zoom=1&tbnid=Kw1RYQVZJDpaDM:&tbnh=36&tbnw=150&ei=-WRqTtS8Oc2ztwfT54TxBQ&prev=/images?q=Florida+Solar+Energy+Center+logo&um=1&hl=en&sa=G&rlz=1W1SUNA_en&tbm=isch&um=1&itbs=1

————————————
EE Offsets Load Growth*

A River of Energy
Efficiency

wm
o
©
=
®
o
@
=
o
o
=
2
<T

PNW Load w/o Conservation

==PNW | pads w/Conservation

* Based on 6th Power Plan



Presenter
Presentation Notes
Answer the following questions.

 What are the quantifiable and nonquantifiable potential project benefits?
 What is the probability that the benefits will be realized?
                ---------------------------------------------------------------------------

The questions below are food for thought. You are not limited to answering just these questions, nor do you have to answer them all. Respond with information as appropriate for your project.
		
 What is the expected value to BPA and/or the region when this technology is applied? What will it do for 	BPA?
 When would the quantifiable and nonquantifiable benefits be achieved?
 Estimate the value of increased revenue and/or reduced costs for BPA. Show numbers. Include your assumptions.
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Expected Value to BPA / Region *

4.6 aMW to offset load growth
$21 million cost savings
Ancillary service potential
BPA seen as a leader

Access to future results

*Based on:
o 6th Power Plan
o Incremental generation cost ($52 per MWh)

o For energy savings over the life of the measure .


Presenter
Presentation Notes
Project Synopsis Guidance- The questions below are food for thought. You are not limited to answering just these questions, nor do you have to answer them all. Respond with information, as appropriate for your project.


What is the expected value to BPA and/or the region when this technology is applied? What will it do for BPA?
What are there quantifiable and non-quantifiable benefits? When would these benefits be achieved?
Estimate the value of increased revenue or reduced costs for BPA. Show numbers. Include your assumptions.
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Technology Transfer Plan

Activity Results

Provide VRF data
Support model development Proven and tested models

Vet models with field data

Streamline VRF custom projects VRF savings offset regional load growth
Education & Outreach Acquisition of cost effective savings
Data and report on BPA website Public access to information

Feedback to manufacturers Improved VRF systems

Develop VRF system best practices Customer satisfaction & reliable savings
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PNW VRF Outreach Plan

Share early research:

o0 VRF Sub-Committee
o BPA Transmission Planning

Measure outreach:

o BPA Energy Efficiency

o E3T HVAC TAG

o BPA Utilities

o Building Simulation Users Group
o0 RETAC, SCE, EPRI, etc.
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Summary

= Multi-year project on track
= Expect to be within budget
= BPA’s Lab equipment testing

= No Iintellectual property issues
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Questions?




Comparison of Lab Tested Heating
Capacity and LG Published Data

130
LG Multi-V System--Heating Capacity

120 4 (70°F indoor temperature) .,—*"‘"*--.
§ 110 ~ !
g Test Data
>. 100 - N i
s e
S
8 90 - Manufacturer Data
(@)}
=
E 80 -
T ¢

70 -

60 T T T I I

10 20 30 40 50 60 70 17

Outdoor Temperature (°F)



Comparison of Lab Tested Cooling
Capacity and LG Published Data
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