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[Optional Slide depending on length and content of presentation - I’d use this only when doing both the DOE and HI Labelling Lunch n’ Learns}

External Factors – Government Rulemaking

Industry Efforts – Hydraulic Institute Energy Rating & Labelling

Influencers – Local Utility Incentive Programs - $

Teamwork – How we can work together to bring all these programs together to transform the market to high-efficiency pumping
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c‘,m'fmfgﬁ,??ﬁ Energy Policy & Conservation Act - 1975

A Taco Family Compan:

e Created comprehensive approach
to federal energy policy

* Formed strategic petroleum reserves

e DOE enforces minimum Energy
Conservation Standards for
appliances/equipment
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How and Why we got to where we are today – EPCA

For the most part, this is still what we are living with today for a federal energy efficiency policy when it comes to equipment

Most famous for establishing the strategic petroleum reserves but it did give the authority to the Department of Energy (DOE) to regulate appliances.  We have seen this effect everything from dishwashers to motors to light bulbs – and now pumps.  It just took them a little bit longer to get to pumps because of their complexity.

Remember what was happening in 1975?
-Vietnam war ends
-Oil embargo
-Jaws is released (so no one is swimming in the ocean)
-That's the way I like it, by KC & The Sunshine Band tops the charts
-Starsky and Hutch on TV. And, oooooh whose bell bottom pant suits
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Why pumps?
Electrical motors have long been regulated (i.e NEMA Premium) – now looking at pumps

Chart shows that pumps are using a lot of energy – point out the different industry segments and how pumps are the most consumptive part of the equipment.  Pumps in industrial applications account for 40% of the total energy used.

CIP estimated savings of 0.27 Quads or approximately the annual electricity required by 1.5 million homes annually.�
Circulator estimated savings of 0.78 Quads or approximately the annual electricity required by 4.3 million homes annually.

What we accomplished in this rulemaking is a very significant impact for our country and planet and can help our customers make better decisions when it comes to energy usage and pumping.



Commercial & Industrial Pump
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The Pump Energy Index (PEI)
rating system created to
measure amount of energy
conservation
- - - -
-
e -
DOE initiates efforts to ASRAC working group Publication of the final Compliance is required
develop efficiency negotiates testing and rules in the U.S. for “certain clean
standards for pumps efficiency terms Federal Register water pumps”

2011 2013-2015 Jan 26, 2016 Jan 27, 2020
T
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In 2011 the DOE came knocking on the pump industries door letting us know that they were going to regulate us.
It began with a lot of discussions and data collection regarding the industry, types of products, size of the market, etc.
This was a negotiated rulemaking process that really began in earnest with the formation of the ASRAC (Appliance standards and rulemaking federal advisory committee) which was a collection of DOE personnel, DOE consultants, representatives from the national labs, energy advocates, lawyers for the planet, and of course all the major pump manufacturers.  The ASRAC group met from December 2013 to March of 2015 to work out the efficiency standard levels and the testing procedure in order to determine compliance.
We ended the session with about a 7 page agreement which the DOE turned into a 700 page rule.  It was released as a NOPR (notice of proposed regulation) in March of 2015 for public comment and then was published as a final rule January 26, 2016.  Compliance is 4 years from the date of the final rule publication in the national register so Jan 27, 2020 is the effective date of the commercial and industrial pump (CIP) rule   
Key is the introduction of the Pump Energy Index (PEI) rating.  It will determine if a pump is compliant and able to be sold into the US market after the effective date.
We will explore in depth the PEI rating, how it’s calculated, how it will be used and how it effects you during this presentation
We will also go into depth on the “certain clean water pumps” (chart later)
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By January 27, 2020:

1. All covered pumps sold in U.S. must meet 4. Pump testing must comply with specified
minimum efficiency standards ’
5

procedures, data must be shared with DOE

P A 25% of currently offered pumps will not be
saleable on January 27, 2020

3. Pumps must be labeled to show
energy efficiency (PEI)

Accelerates the shift to higher efficient pumps through
education and easier inclusion in utility incentive programs

The standards use holistic approach

encompassing pump, motor and VFD
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Based on an in-depth market analysis of the efficiency of all pumps in 2011 a standard level was chosen which will eliminate the 25% least efficient pumps from the marketplace when the rule goes into effect.
This means that manufacturers have an awful amount of redesign work to do across their entire lines to increase the efficiencies to not only meet the DOE minimums but to push the envelope of efficiency as the market will be demanding higher-efficiency pumps and the rating systems will allow for easier comparison between pumps and manufacturers.
Not all manufacturers will be in compliance (Taco will, well ahead of the 2020 date) because there are not enough qualified hydraulic engineers in the world to complete the task on hand.  So some pumps you get today will certainly not be available after 2020 but in almost all cases an alternative, higher-efficiency pump will be available from someone.  

The DOE established the Pump Energy Index (PEI) as a new metric to rate the energy performance of pumps that are subject to DOE test procedure. The PEI is applied to pumps with constant load (PEICL) and variable load (PEIVL). 

The Pump Energy Index (PEI) is important to understand so we’ll spend time in this presentation breaking down how it’s calculated and how it will be used.  This number will be stamped on the nameplate of every pump and will be the single indication of compliance (ability to sell the product into the market after January, 2020).  

Both PEICL and PEIVL describe the weighted average performance of the rated pump at
specific load points, normalized with respect to the performance of a minimally compliant
pump without controls, inclusive of its electric motor and integrated continuous or noncontinuous
controls, if applicable.

Testing of the pumps must comply with HI 40.6 test standard.  This means that for the first time there will be a uniform testing procedure to compare pumps on an apples-to-apples basis.

Used a holistic approach, meaning that the rule understaff that pumps are sold as bare pumps, pumps with motors, and pumps with motors and drives (“extended product”) and took this into account as they design the standards and test procedures.  It was really the first time the DOE was open to this idea of an extended product and one that may be field configured in any such rulemaking, and another reason that they may have taken so long to address pumps in their rulemaking activity (complexity).  Broad view by the DOE.
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Diagram

Scope of Commercial & Industrial

Pump Rulemaking

Nomenclature (DOE) / [Industry]

End Suction Frame Mount (ESFM) / [OHO, OH1]

Relevant Taco Products

FI Series — Base Mounted End Suction Pumps

End Suction Close Coupled (ESCC) / [OH7]

Cl Series — Closed Coupled End Suction Pumps

In-line (IL) / [OH3, OH4, OHS]

Li-

KV Series — Closed Coupled End Suction
KS Series — Vertically Split Coupled In-Line Pumps
1900 Series

Radially Split multi-stage vertical in-line diffuser
casing (RSV) / [VS8]

N/A

Submersible Turbine (ST) / [VSO]

Hydroflo Pumps

l Fluid Solutions

Scope Refinement
Included

Clean Water Pumps
BEP Pump Power Input : 1 —200 HP
BEP rate of flow: 25 gpm or greater
BEP head: 459 ft or less
Temperature: 14 — 248 °F
Nominal Speeds (RPM): 1800 (1440-2160) & 3600
(2880-4320)
Radial Flow (n, less than 5000)

Excluded
Non-clean water designs (API, ASME, Slurry,
Wastewater, Etc.)
Nuclear controlled
Mil Spec
Magnetic Driven
Fire Pump (GT, TA, TC pumps)
Sanitary (3-A std)
Self-priming
Prime Assist
Circulators (Separate Rulemaking)
Pool Pumps (Separate Rulemaking)
ST [VSO0] with a bowl! diameter > 6.0”
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Published in the code of federal regulation (www.ecfr.gov) at 10 CFR 431 Subpart Y and Appendix A
Good reference:  www.pumps.org/doerulemaking 

Broad coverage of the HVAC market
Note the 1-200 HP range
Note the exclusions, including circulators which was handled in a separate rulemaking which we will highlight that scope in later slides
Reason that the split-case pumps excluded were the relatively small size of the market and complexity separating them from a “utility” (meaning how to define their use based on physical characteristics versus calling out their application) from the fire pump market.  We really had enough to tackle for the first rulemaking without adding those additional complexities, will probably be tackled in 6 years, when the rule has a mandatory review process.

Definition of “clean water”
Clean water pump means a pump that is designed for use in pumping water with a maximum non-absorbent free solid content of 0.016 pounds per cubic foot, and with a maximum dissolved solid content of 3.1 pounds per cubic foot, provided that the total gas content of the water does not exceed the saturation volume, and disregarding any additives necessary to prevent the water from freezing at a minimum of 14 °F.
Not all that “clean” but certainly draws a line between this style of pump and affluent pumps or waste-water pumps.




m.fmﬁfﬁ,g@ Key Terminology - What Is PEI?
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PEl is the rating that will determine DOE compliance

e The Pump Energy Index (PEI) metric is a ratio of the pump being rated (basic model,
PER., or PER,,) over the representative performance of a minimally compliant pump
(PER<p) for that specific pump type (e.g. ESCC or IL).

PEl,, = <1.00 PEI, = CowL

PER«p PER¢p

<1.00

Only Pumps with a PEl less than or equal to 1.00 can be sold
in the United States after January 27, 2020
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Mention that PEI will be something that appears on the pump nameplate, marketing literature and pump selection software.  It is not something the engineer needs to calculate.  It is solely done by the manufacturer, listed with the DOE and provided as part of the overall pump submittal information.  

After testing the pump (wire-to-water) and determining the power consumed (PER of the pump), the PEI is calculated to determine if the pump under test is compliant to the DOE Energy Conservation Standard.  

Two ratings.  One for constant speed pumps which use PERCL numerator and one for variable speed pumps which use PERVL in the numerator. Bare pumps and pumps with drivers will be rated with a PEICL, but pumps with driver and controls will be rated with a PEIVL

Your comparing the testing of the actual pump to a representative minimally compliant pump (one that falls on the standard level). This is termed PERSTD and is found in the denominator 

The denominator remains the same in both cases and is based on constant speed power or performance.  Pumps fitted with variable speed drives and controls will have a better rating.

Any pump with a rating of 1.0 or below can be sold in the United States (i.e 0.96 would be compliant).  Canada in the process of harmonizing their codes to match this standard.
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BEP rate

e Constant Load (CL): =
Bare Pump or
Bare Pump + Motor

e Variable Load (VL):
Bare Pump + Motor + Continuous Control
— Also called the Extended Product
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Make sure to introduce the terminology of “extended product” for a pump, motro and drive combination – it will become more commonly used in the marketplace as this rule moves forward.

This slide can be touched on quickly as the next few break down the configurations of how we can rate the pump as well as the load profile.



“aco

ComfortegSobions Key Terminology

ATaco Fa mlinompa y

e Manufacturer can choose to rate pump as:

1. Bare Pump 2. Pump and Motor 3. Pump, Motor and Drive

(extended product)

Constant Load (PER) Variable Load (PERy,)




aco PER., & PER,, Calculations
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* Pump Energy Rating (PER)

Standard calculation to determine pump’s average energy usage

PER, Calculation PER,, Calculation

 Head BEP rate
T of flow

Efficiency
PER,, = Z w;(Pi™) PER,, = z w;(P/™)
i i

Driver or Pump
Power Input
75%  100%  110% i ou s .
Rate of Flow
Where:

Where: Rate of Flow
P{™ = measured or calculated input power to the
motor at rating point I, for the rated pump

w, = weighting at load point, this is equal to 0.3333
| =75%, 100% and 110% of BEP

pii"»c = measured or calculated input power to the
motor at rating point |, for the rated pump

w, = weighting at load point, this is equal to 0.25

| =25%, 50%, 75%, 100% of BEP

Note: All data is calculated to a fixed pole speed, for 2-pole = 3600 rom, for 4-pole = 1800 rom
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The PER is the terminology used to express the rating of the actual pump being tested.  
It can be tested in two configurations – constant load (CL) or variable load – with a drive (VL)
It is then compared to a minimally compliant pump – a representative pump that exactly meets the standard 
Important here is to point out the differences in the EQUAL weighting at the load points.  33.3% each at 75%, 100%, and 110% for constant load.  25% each at 25%, 50%, 75%, and 100% for variable load.  In variable load this is the default load profile.  Of course, the actual time spent in actual operation may vary from the assigned load profile but it does represent a conservative energy savings estimate compared to the countless examples we have seen from variable speed drive data and the actual reduction of oversized pumps in the market. In the future selection tools and apps will be released to help better define savings if these actual load profiles are known. 
Again, it does help provide a consistent and conservative energy savings estimate between pumps.
Every pump, no matter its lack of hydraulic bare pump efficiency will be compliant if a variable speed drive is added to it because of the electric efficiency savings of running the pump at reduced speeds based on the standard load profile.


Maco The Testing Methodologies
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Bare Pump + Motor Bare Pump + Motor + Drive
. . BEP rate
Method 1: Testing _Head o
* Measures wire-to-water
power consumption Rffieloncy

* Inclusive of driver &
controls, when applicable

Driver or Pump

* Describes weighted average Power Input 1

performance of rated pump e m— ?pﬂ

at specific load points _

PER, - Constant Load PERy, - Variable Load
75%, 100% and 110% of BEP 25%, 50%, 75%, and 100% of BEP

Method 2: Calculation
Uses default loss calculations for a driver or driver and controls DOE testing based on

that are applied to bare pump test data. HI 40.5-2016 Standard

NOTE: Results in a higher PEl value than test method
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Testing is a wire-to-water test
It is a weighted average – point out the it is equally weighted (covered in last slide as well)
The arrows by PEI represent that a constant load PEI will be higher than a variable load PEI
NOTE: The calculation method does results in a higher PEI value than test method – because the calculation uses nominal motor and drive efficiencies compared to actual wire-to-water testing of optimized or ‘matched’ equipment.  
More about the calculation method can be found in part two of the lunch n’ learn about the HI Energy Rating and the certificate option, which allows for someone to print out a serialized certificate based on the DOE calculation, if they are adding a motor or motor and drive to a compliant bare pump in the commerce stream.

The DOE testing is based on an HI standard




Waco Minimally Compliant Pump Calculation
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Minimally compliant pump (PER¢;) efficiency is a function of specific speed, the BEP flow,
and a constant defined by the DOE based on pump survey data
Equals a representative pump that would fall on the compliant line (25t percentile)

[ ]
Survey Pump Data

Failing C-Values versus Specific Speed
ESCC.1800

EC (Blue)
DOE (Green)

140 - L

by [t «* + Failing C-Valuej
==5th Percentile
——25th Percentile

Efficiency @ BEp (%)

T
0 1000 2000 3000 4000 5000
Specific Speed

o
o o<t
)
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How is minimally compliant determined?	
The equation is there (bottom left) for reference but certainly no need to go into depth. 
Point out that the minimally compliant pump is based on the relationship between speed and BEP flow which is a point on the multi-dimensional curve and then a “C” value is assigned as part of the equation
The base performance metric is the minimally compliant efficiency for a product class
Pump efficiency is dependent on flow rate and specific speed; therefore, the std efficiency equation developed is dependent on flow and specific speed.

HI facilitated a survey of over 20 manufacturers resulting in data for more than 3000 pumps so that the performance range could be bounded for each product class within scope as shown in the scatter plot on the right (this one is for just one particular model/speed)
Based on the efficiency, flow and specific speed data collected a C-value was calculated for each product class.  A sample chart showing the percentiles is shown in the bottom right corner.
C-Value is an offset directly proportional to efficiency that is used to move minimally compliant efficiency up or down.  (higher C-value lower efficiency & vice versa)  For example a pump at the 85 percentile is ~12% more efficient than one a the 5 percentile
DOE determined the minimum efficiency should be EL2 which cuts 25% of pumps sold today out of the market. 

This is also a good point to show the 5th percentile range.  This was used to determine “BASELINE”.  This will be important when we look at the energy savings of any particular pump using the HI energy rating label because it calculates the efficiency of that particular pump versus a baseline pump (or one that fell at the 5th percentile in the market data analysis survey).  That “baseline” pump can represent a pump that has probably been in the field for a number of years and is ready to be replaced.  It will also be used by the utility incentive programs in determining savings.  This data is used to also determine the max tech or the “least consumptive” number on the HI label scale.



m.fmﬁfﬁ,ge Pump Energy Rating Summary
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PEl is the rating that will determine DOE compliance

e The Pump Energy Index (PEI) metric is a ratio of the pump being rated (basic model,
PER., or PER,,) over the representative performance of a minimally compliant pump
(PER¢p) for that specific pump type (e.g. ESCC or IL).

PEl,, = <1.00 PEI, = CowL

PER«p PER¢p

<1.00

Only Pumps with a PEl less than or equal to 1.00 can be sold
in the United States after January 27, 2020
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REVIEW

After testing and determining the power consumed (PER of the pump), the PEI is calculated to determine if the pump under test is compliant to the DOE Energy Conservation Standard.

Two ratings.  One for constant speed pumps which use PERCL numerator and one for variable speed pumps which use PERVL in the numerator. Bare pumps and pumps with drivers will be rated with a PEICL, but pumps with driver and controls will be rated with a PEIVL

The denominator remains the same in both cases and is based on constant speed power or performance.  Pumps fitted with variable speed drives and controls will have a better rating.

Any pump with a rating of 1.0 or below can be sold in the United States (i.e 0.96 would be compliant).  Canada in the process of harmonizing their codes to match this standard.
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Performance labeling:

e PElis the final metric used to determine if
the rated equipment is compliant with the
DOE standard

e The compliant (< 1.0) PEl or PEIl is
required to appear on the pumps
permanent nameplate and all catalog and
marketing material ;

Labeling Requirements

The pump needs to display the following:
*  PEl. or PEl,
e Pump’s basic model number
* Aslisted with the DOE
* Impeller diameter

e Or space left for it if final trim is determined
later in commerce

Note: All testing is based on performance at full impeller trim,
max HP, normalized to 1800 or 3600 rpom
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I’d also mention that the PEI data will be added to the Taco eLink near field communications (NFC) chip which is attached to the pump.

Not only will it be marked on the nameplate, but appear in all sizing and selection software and on all catalog and submittal sheets.  By law it needs to appear wherever any claim of efficiency is made (as of 2016).

eLink, Taco Comfort Solutions’ wireless connectivity platform, provides users with product information, direct to their mobile device or laptop. Now, it’s even easier to get important information and status updates on Taco products. Stay tuned as Taco Comfort Solutions continues to grow our suite of connected products.

More info on eLink at: http://www.tacocomfort.com/elink 

Note the impeller trim as covered earlier in the basic model and sub-model slides
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@ . . .
I ==, ANEW way to think about Efficiency

Bare Pump
Bare Pump + Motor

Bare Pump + Motor + Drive
(extended product)

Least Efficient Most Efficient

65%

.80 < P

13 P

95%

42

77

Most Consumptive Future specifications will be driving to PEI and ER rating numbers Least Consumptive



Presenter
Presentation Notes
We are used to using and seeing on pump specifications and schedules the efficiency at BEP (i.e. “95% efficient at BEP”).  This will not change and will continue to be used but the DOE PEI rating will start appearing on all marketing and selection data (by law) wherever there is a claim regarding efficiency.  I foresee that specs will use language like “pump must be DOE compliant” or “nameplate be marked with a PEI ≤1.00” – this will be like indicating that the product needs to meet code.  

I then foresee the HI Energy rating label being used to specify the minimum level of efficiency one desires to have specified on a project.  Example: “pump must have a minimum HI Energy Rating (ER) of 60.”  

Learn more about the HI Energy Rating label in that Lunch n’ learn presentation.  
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1. Look for labelling starting to appear in 2018
from all major pump manufacturers

2. Understand PEI so you can add requirements to
specifications and use to compare pump options

3. 2020 is the regulation’s effective date but many
new pumps are being introduced now

4. Embrace high-efficiency pumping!
5. Contact REP NAME for any assistance
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[Optional Slide depending on length and content of presentation – good lead-in if this is part 2 of the Lunch n Learn]
External Factors – Government Rulemaking
Industry Efforts – Hydraulic Institute Energy Rating & Labelling
Influencers – Local Utility Incentive Programs - $
Teamwork – How we can work together to bring all these programs together to transform the market to high-efficiency pumping


m.fmf;oﬁ% HI Energy Rating Program
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Program Goals:

[a HYDRAULIC|ENERGY

1. Based on HI standards and DOE regulations INSTITUTE RATING
2. Develop rating system for bare pump &extended products
3. Suitable for utility programs to enable deemed incentives

4. Provides easy comparison to determine estimated energy savings

Provides additional value by:

e Third party lab approval | —

* Provides data required for utility deemed incentive programs

e Certificate program for value added to a bare pump in the
commerce stream. ****Missed by DOE regulation®***
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Program goals were to develop a rating system for bare pumps and extended products and that it provides added value for utilities to reference.
Some unique things within our program are:
Third party lab approval
Provide all data needed for measures in a reliable consistent and simple way
Can use the label to estimate energy savings
Certificate program for motors and drives added in the commerce stream.  Many pumps are sold as bare pumps and packaged (i.e. drive added) later.  These are missed in the DOE regulation.  Although in the DOE regulation they added a method for calculating the efficiency, only the HI certificate program allows one to label the pump “as installed”.  The certificate program will be available by mid-year 2018.
Program allows for the labelling of a pump, pump with motor, or a pump with motor and drive
Define extended products (pump with motor and drive)

We will touch on the utility incentive programs later on in this presentation and their hopeful impact on the pump market


ﬁ
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H
o
* Yardstick approach

e Can be applied to:
* Bare pump
* Pump + motor

HYDRAULIC‘ENERGY
INSTITUTE  RATING

e Pump + motor + drive/controls

 Certificate option - capture downstream savings
from added drivers/controls

e Aligns with proven appliance label concept

e Ready now - ahead of the 2020 DOE compliance date

HYDRAULIC|ENERGY
INSTITUTEIRATING

Pump Manufacturer
Model #: 00000000000000000000
Mominal Speed: 3600

ESCC
* Motor

CONSTANT LOAD

m‘—{
Most Consum) ptive RANG Least Consumptive

Power savings over baseline can be esti d by multiplying ER by
motor input power (kw) and dividing by 100. Multiplying power savings
by operating hours and cost of energy will yield estimated cost.

Ref. 2222222222

Oct. 2016



Presenter
Presentation Notes
This “label”* looks like one which people are used to seeing on appliances or with programs like energy star
It is specific to a class of pump (ESCC has a different scale than ESFM), for constant load vs variable load, and for speed (1800 vs 3600)
The most consumptive (left side of scale) is based on the DOE 5th percentile as determined during the rulemaking process, also referred to as “baseline”
The least consumptive (highest number) was also determined during the DOE data analysis as the max tech recorded in each category
The rating (22 in the example) is a direct derivative of the DOE PEI number – but as a whole number where higher is better - we believe it’s easier to understand and use.
*“Label” may be a bit of a misnomer as it doesn’t necessarily need to be printed and stuck on the product, although Taco will be attaching a physical label to every rated pump.  It will also appear in all marketing information where efficiency is claimed, selection software and submittal data sheet.

Labeled products are starting to enter the market today – the industry is not waiting until 2020 to start, neither are utility incentive programs.  New programs are launching in 2018 referencing the HI Energy Rating.
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Average PEI - Baseline and Standard Level ‘ Average ER - Baseline & Standard Level \
DOE Type
ESCC 1800 1.09 1.00 0 9
ESCC 3600 1.09 1.00 0 9
ESFM 1800 1.10 1.00 0 10
ESFM 3600 1.09 1.00 0 9
IL 1800 1.11 1.00 0 11
IL 3600 1.12 1.00 0 12
RSV 1800 1.00 1.00 0 0
RSV 3600 1.00 1.00 0 0
ST 1800 1.00 1.00 0 0
ST 3600 1.06 1.00 0 6
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The HI Energy Rating is a direct derivative of the DOE PEI

We thought that a whole number and a “bigger number is better” energy rating number would be better than the DOE’s fractional, multiple decimal place lower is better number

It’s a simple calculation – just take the baseline rating, subtract out the tested PEI of the pump and then multiple by 100 to get a whole number.

Representative baselines of the different pump categories are shown in the chart and are part of the DOE rulemaking and calculations to determine the efficiency level and savings estimates.  It also shows how a PEI of 1.0 (compliant) would translate to a minimally compliant Energy Rating (i.e. 6-12, depending on class of pump)

Again, ER is a direct derivative of PEI




Maco

Comiort grSolutions®

A Taco Family Company

The HI Energy Rating - Calculation

PEI to ER Calculation:

Energy Rating
is a direct
derivative of
the PEI

ER = (Baseline — PEl¢ ) * 100

Example for variable load: ER = (1.09 — 0.49) * 100 = 60
Example for constant load: ER = (1.09 — 0.87) *100 = 22

|HYDRAULIC ENERGY
INSTITUTEIRATING

Pump Manufacturer
Model #: 00000000000000000000  ESCC
Nominal Speed: 3600 * Mator

* Continuous Controls

VARIABLE LOAD

60

v

Most Consumptive RANGE Least Consumptive
Power savings over baseline can be esti by iplying ER by

motor input power (kw) and dividing by 100. Multiplying pawer savings
by operating hours and cost of energy will yield estimated cost.

Ref. 2222222222 pumps.org/40.5 Oct, 2016

|HYDRAULIC ENERGY
INSTITUTEIRATING

Pump Manufacturer
Model #: 00000000000000000000 ESCC
Nominal Speed: 3600 * Motor

CONSTANT LOAD

22

Most Consumptive Least Consumptive

Power savings over ine can be esti by iplying ER by
motor input power (kw) and dividing by 100. Multiplying power savings
by operating hours and cost of energy will yield estimated cost.

Ref 2222222222 Oct. 2016

Note: Energy
Ratings are relative
to the variables
selected. Look at
where the number
lies within that
particular label.
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Label Concepts
Can apply to all levels of constructions (bare pump, pump & motor, Pump, motor & controls)
Variable load or Constant Load
Range of scale is between EL0 (baseline, 5th percentile from C-value DOE data) and Elmax (the max tech found during the DOE analysis of pumps in the market)
Clear statement with instruction on how to calculate power reduction over baseline

Run through the example of how to translate the PEI to ER.  The 1.09 baseline number comes from the chart on the previous slide, subtract out the actual tested rating of the pump (i.e. 0.49 or 0.87), multiple by 100 and you have the ER rating (i.e. 60 or 22 in this example)

Note that the number are related to the category in which the label is being used.  For instance the constant load rating of 22 is about ¾ of the way across the label toward least consumptive.  As is the variable load rating of 60.


Waco  poyer Savings Calculation - Example

A Taco Family Company

50 HP ESCC Pump, Motor and Variable Speed Drive 50 HP ESCC Pump and Motor
Use label to calculate power savings over baseline value Use label to calculate power savings over baseline value
. . 22
Power Savings = * 50 (hp) * 0.7457 = 22.4kW Power Savings = * 50 (hp) * 0.7457 = 8.2kW
M‘HYDRAULIC ENERGY ‘HYDRAULIC ENERGY
INSTITUTEIRATING INSTITUTEIRATING
MI:‘::I ﬂa::D:OCrl:erDNGUDDDﬂOG ESCC :":.‘:I :s::;:;::;ﬂmumoo ESCC
MNominal Speed: 3600 :::;‘ """"""""" $8 5 00 MNominal Speed: 3500 Mator
)
S 13 ) 500 VARIABLE LOAD ﬂ CONSTANT LOAD $5 ) 000
The estimated | 6 O :::::It ;:1‘:?1 — 2 2 _ The estimated
annual savings v T b h 4 — Y B annual savings
(assuming a 50HP motor W_' etwgen the pumps w (assuming a 50HP motor
running 4,000 hours at Most Consumptive  FANGE Least Consumptive (assur‘.nlng a 50HP motor Most Consumet ve Loast Congumpti v running 4,000 hours at
$0.15 kwh) running 4,000 hours at $0.15 kwh)
FPovs st o s cnon sty kg SRy $0.15 kwh) pimfoy et el ey bt i :

Multiply power savings by operating hours and cost of energy to yield

estimated cost savings over baseline
T



Presenter
Presentation Notes
Consolidated slide of previous two, if desired


a,m.fmﬁ%ge HI Energy Rating Database

A Taco Family Company

e HI Energy Rating Home Page: http://er.poumps.org
e Participants register, apply to participate and list pumps at the ER Program Portal

e Customers and Utility program can search pumps

ﬁ|HYDRAUL|c ENERGY
@A INSTITUTEIRATING

HI developed the standard, HI 40.6, for testing pumps and determining their efficiency in a uniform and consistent manner. The US Department of Energy (DOE) published an
Energy Conservation Standard (ECS) and Uniform Test Procedure (TP) for Pumps on January 27, 2016; and in the uniform test procedure, HI 40.6 is incorporated by reference.
The ECS and TP can be referenced at 10 CFR 431.465 and 10 CFR 431.464 & Appendix A to Subpart Y. www. ecfr.gov

HI manages a Pump Test Lab Approval Program (PTLAP) (HI 40.7, www.pumps.org/40.7), which enables pump test laboratories to establish through a third party that they have
the knowledge, tools and processes in place. and are testing according te the HI 40.6 standard and managing their measurement equipment acceording to [SO 17025

The HI Energy Rating (ER) Pragram (HI 40.5, www. pumps_org/40.5 builds on the ECS, TP and HI PTLAP. The HI ER Program defines process to participate in the program, scope

of the program and requirements to list pumps with an Energy Rating.

As part of the program, this website allows corporations to apply to participate through the ER Program Portal, and the public to search for pump energy rating listings, and
analyze the distribution of pumps in the program.

+J ER Program Portal Q Search Pumps ol Utility Search

Register as an Energy Rating Program participant to Search for pumps by Basic Model Mumber, Analyze the Energy Ratings database to see how many
create pump energy rating labels, QR codes, and more Manufacturer, and Rating |D - which can be found on pumps achieve a given Energy Rating range. This is
the Hydraulic Energy Rating label distributed with the especially helpful for utilities.

_ pump. _
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Presentation Notes
This is where the data resides.  Similar to going to AHRI to look up the rating (i.e SEER) of a piece of unitary air equipment. 

Er.pump.org



http://er.pumps.org/

m.fmi%% Hl Database — Search Tools

A Taco Family Company

Scan the QR Code .
e Enter Basic Model Number found on take you directly

e Search by manufacturer O the pump both to the public listing

m HYDRAULIC|ENERGY
i

NSTITUTEIRATING
HYDRAULIC|ENERGY OHeeAD rrb HYDRAULIC
INSTITUTE R ATING . “‘ INSTITUTE
Rating 1D Pump Energy  Energy Rating
Index
Basic Mode! Numbaes
Participating Organization Taco, inc . = —— — 7 0
Brand " 0 . 4 1 HI Rating ID: 4DY1G4
Swarch o Fiabecd Pomen Basic model SFI1207D
Baseline: .10 designation:
Manufacturer's SFI11207D-4P-PD
model designation:
DOE product ESFM
category:
HI approved Taco Comfort Solutions - 000109
laboratory:
Testing method: Section VI-a
Full impeller 7.250 inches
diameter:
Download full data Nominal speed: 1800 rpm
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Can see all the data associated with the pump being searched for.

This database will match / synch with the DOE database once they open it closer to the 2020 deadline


Maco Certificate Program

Comiort grSolutions®

A Taco Family Company

ER certificate option is only applicable when a motor and/or control
is added to a pump listed in HI’'s database

&

or Calculate ER with
driver & control

ER listed in then Calculate ER
HI database with driver

HI Certificate Program produces serialized certificate that can be used for deemed incentives

* Pump manufacturers
Manufacturers are required to report PEI for

* Pump dIStrlbUtorS/repS/paCkagers basic models to DOE. They are not required to

e End users report “system” or extended product PEI.
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The program uses DOE calculation methodology, which was included in the rulemaking, and is based on HI testing standard.
This helps in the normal commerce stream when say, a variable speed drive is added by a rep or packager in the commerce stream.  They can go up to the HI certificate database, pick out a listed compliant base model (bare pump), add in the specifications of the equipment being added (VS drive) and then based on the calculations used in the DOE rulemaking it will calculate a new Energy Rating number and a serialized certificate for that exact pump.  
That certificate can be use as documentation of the energy level of the pump that’s actually installed.  This is key for utility incentive providers.
Note that the PEI on the nameplate will not change – it indicates that the bare pump was compliant to sell into the market.  The HI ER label number will indicate the efficiency level of the pump as installed and the PEI will represent compliance to the law.
If someone in the commerce stream wants to change the PEI number on the pump they would then need to follow the DOE regulation for testing the pump and file that with the DOE and basically become the new pump manufacturer for that unit with a different rating.

Due to the dependence of ER-listed models, the certificate portion of the Program will be launched in mid year 2018.



I m.fmf;oﬁg Program Alignment
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Results
Enforceabili Adaeq
1 =
Data 5 SO = value  Speed
HI Tested doDUE
Trust 22 # Approved
—— L & - : BONNENILLE
EEEm— Labeled : W

HYDRAULIC INSTITUTE

PUMP
TEST LAB
PROGRAM

)

o

ne»ea
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In summary, we got everything in alignment.
We started with the DOE, their metrics, data analysis, and calculations for the ratings to determine compliance
We then looked at how the DOE references the HI test standard and looked at how that is personified in the HI certified test lab program
Then how that all wraps up into the HI Energy Rating label, which is easy to use, intuitive and flexible

All together it adds value, trust and speed to multiple levels of the market in specifying and selecting higher efficient pumps while also being used by the utility incentive programs to design new programs and move incentive money into the pump market.  


B
I “aco

Comiort grSolutions®

A Taco Family Company
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That’s right – 9 Billion dollars
Now luckily this money exists and is waiting for us.  In fact in typical governmental practices it was once our money and now we have the opportunity for it to be our money again.

I’m talking the money which is collected EVERY YEAR for the purpose of buying energy efficiency in North America.  It’s what the few percentage points on the bottom of your electrical bill adds up to.

Sure, the pump industry might not be able to get all $9 billion but my job it to at least a fair portion of that.
What would say $5 million, $10 million, $100 million worth of incentives directed towards high efficient pumps do for your business? 

We can use this money to make major changes to energy used in pumping system and have a huge impact on our built environment and the health of the planet.


Maco

Comfiort gF'Solutions®

A Taco Family Company

ECM Utility Incentive Programs
B Residential ECM
B Commercial ECM
B Res and Com ECM
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On-line resource to track efficiency programs: http://www.dsireusa.org/

This is a summary chart of ECM deemed utility incentive programs.  Some states colored in may not have the whole state covered but have at least one utility in the state offering a program.

Incentive amounts and product qualification requirements vary by program 

Almost every utility has a custom program which can be utilized to support higher efficient pumps, especially on large commercial projects

Rebates not gong away in 2020 – like with lights you went from incandescent to CFL to LED to higher efficient LED to …  We have seen incentives on air equipment go from 10 SEER to 12 SEER to 16 SEER, etc.
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I m.fmf;oﬁ% The Incentives
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* Rebate programs vary by utility (check yours!)

e Most deemed incentives based on
variable speed ECM

e Future programs will feature HI Energy
Rating label & extended product efficiency

e Automatic price reduction direct to reseller
or to customer via mail-in rebate

e Rebates will be available past 2020
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ComforteySotrions” Teamwork to Savings

A Taco Family Company

* We want to be your partner in reaching out to and working with
utility incentive programs for your next project

e Although deemed incentives are coming almost all utilities have
custom programs and we want to help you get that money

e ECMiisthe future
e Taco is your source for education & information

e Taco has the most extensive line of ECM circulators and
pumps — available shortly up to 30HP!

Let’s partner to deliver energy savings, increased
performance and advanced functionality!



m.fmﬁfﬁ,ge A Quick Taco Comfort Solutions Primer...
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* 98 years old, still family owned 2ZEa5aE = Eaiit e
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dential pumps,
& accessories

TUH

SFER SOURCE
474.6 GPM
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eLmk
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Catalogs
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coritact information
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Taco overview


Naco

Comfort ¢ Solutions

A Taco Group Company

TacoComfort.com
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DOE Energy Conservation Standard for Pumps
—  https://www.federalregister.gov/articles/2016/01/26/2016-00324/energy-conservation-program-energy-

conservation-standards-for-pumps

. DOE Test Procedure for Pumps
—  https://www.federalregister.gov/articles/2016/01/25/2016-00039/energy-conservation-program-test-

procedure-for-pumps

. Hydraulic Institute DOE Rulemaking Page

—  http://www.pumps.org/DOE_Pumps.aspx

. Hydraulic Institute Energy Rating Portal

—  http://er.pumps.org

. Hydraulic Institute E-Store for Standards & Guides

- http://estore.pumps.org/HI 40-7.aspx

. DSIRE Database of State Incentives

—  http://www.dsireusa.org/



https://www.federalregister.gov/articles/2016/01/26/2016-00324/energy-conservation-program-energy-conservation-standards-for-pumps
https://www.federalregister.gov/articles/2016/01/25/2016-00039/energy-conservation-program-test-procedure-for-pumps
http://www.pumps.org/DOE_Pumps.aspx
http://er.pumps.org/
http://estore.pumps.org/HI_40-7.aspx
http://www.dsireusa.org/
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Thank You
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FOR MORE INFORMATION

Jason Barlow, PE
Allied Equipment Company

Hudson OH
Jason@alliedequipmentco.com

O 330-686-1622
O 800-362-8304
C 330-418-9118
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