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Bodies (CBs] © accredit CBs,
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is a partner
Make product Have product
specifications tested Certify performance
Test product
Product available i.e., review Lab e
Qualification report, witness
and Labeling Make label and Label product testing if Lab is a
labeling guidelines siciediing o WL, verify data
available labeling guidelines source)
Product Maintain online Reportcertified
qualified product products and data
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Withdraw Audit CBs or Labs
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Labs or CBs as sharaport change engoing audits accreditation, and
necessary Instatue report results to
Cooperate with EPA
Ongoing verification and Cooperate with
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Disqualify products and outcomes Test products selected
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challenge testing, and
share results with EPA
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\ Table 1: Tier 1 Requirements (December 1, 2009)

A2 ehobd - HE 2RI ZMe] - Fuls] 2ledeldnle] ol ZA 5 o] nirhobe]

Product Type EER COP
Water-to-Air
Closed Loop Water-to-Air 14.1 3.3
Open Loop Water-to-Air 16.2 36
Water-to-Water
Closed Loop Water-to-Water 15.1 3.0
Open Loop Water-to-Water 19.1 34
DGX
DGX | 15.0 | 35

Table 2: Tier 2 Requirements (January 1, 2011)

Product Type EER COP
Water-to-Air
Closed Loop Water-to-Air 16.1 3.5
Open Loop Water-to-Air 18.2 38
Water-to-Water
Closed Loop Water-to-Water 15.1 3.0
Open Loop Water-to-Water 19.1 3.4
DGX
DGX [ 16.0 | 36
\ Table 3: Tier 3 Requirements (January 1, 2012)

Product Type EER COP
Water-to-Air
Closed Loop Water-to-Air 17.1 36
Open Loop Water-to-Air 211 4.1
Water-to-Water
Closed Loop Water-to-Water 16.1 3.1
Open Loop Water-to-Water 201 35
DGX
DGX | 16.0 36

CE 2> NEEHE Of|LHR|AE SS #lst Al

et

s

ENERGY STAR | System Type | Test Method Reference

Requirement
Closed and 15O 13256-1-1998 “Water-source heat pumps -- Testing and
Open Loop rating for performance -- Part 1: Water-to-air and brine-to-air
Systems heat pumps” for water-to-air models
OR
EER and COP

15O 13256-2-1998 “Water-source heat pumps -- Testing and
rating for performance -- Part 2: Water-to-water and brine-to-
water heat pumps’ for water-to-water models

DGX Systems | ANSI/AHRI 870-2005 “Performance Rating of Direct
Geoexchange Heat Pumps®

| 14 EELEUELEE]
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n =4 (number of units tested)
1 n
Mean () s ;(_ x‘) X;= measured energy efficiency
=1 or consumption from test /
Standard Deviation (s) 5= 'M
n-1
Standard Error (s,) Sy = ﬁ

EES = energy efficiency
specification or standard
Lower Confidence

Limit (LCL) el BRI =Ny t = 3.182 (97.5% one-sided
student’s t statistic for a sample
size of 4)
Upper Confidence i BAS e ECS = energy consumption
Limit (UCL) UEL =BG ¥ 15, specification or standard
5% tolerance on LCL LCL(0.05) = 0.95 = EES
5% tolerance on UCL UCL(0.05) = 1.05= ECS
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b. OAXIALE S QB 7|E &~ A= UCLT} UCL(O. 05)7} HIWE & 22 S AIE8510 SY Y4t 8| wstA| =loh

Mean(x) < UCL EE= UCL(0.05), & E0il &2 &= A
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Water-loop Ground-water Ground-loop
heat pumps heat pumps heat pumps
Air entering indoor side*
— dry bulb, °C 32 32 32
— wet bulb, °C 23 23 23
Air surrounding unit
— dry 32 32 32
Liquid entering heat exchanger*, °C 40 25 40
Frequency™* Rated Rated Rated
Voltage 1) 90 % and 110 % of |1) 90 % and 110 % of |1) 90% and 110 % of

rated voltage for
equipment with a single
nameplate rating.

2) 90 % of minimum
voltage and 110 % of
maximum voltage for
equipment with dual
nameplate voltage.

rated voltage for
equipment with a single
nameplate rating.

2) 90 % of minimum
voltage and 110 % of
maximum voltage for
equipment with dual
nameplate voltage.

rated voltage for
equipment with a single
nameplate rating.

2) 90 % of minimum
voltage and 110 % of
maximum voltage for
equipment with dual
nameplate voltage.

*  Air and liquid flow rates shall be as established in 4.1.5 and 4.1.6.

%

Equipment with dual-rated frequencies shall be tested at each frequency.
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Water-loop Ground-water Ground-loop
heat pumps heat pumps heat pumps
Air entering indoor side*
— dry bulb, °C 27 27 27
Air surrounding unit
— dry 27 27 27
Liquid entering heat exchanger*, °C 30 25 25
Frequency** Rated Rated Rated
Voltage 1) 90 % and 110 % of |1) 90 % and 110 % of |1) 90 % and 110 % of

rated voltage for
equipment with a single
nameplate rating.

2) 90 % of minimum
voltage and 110 % of
maximum voltage for
equipment with dual
nameplate voltage.

rated voltage for
equipment with a single
nameplate rating.

2) 90 % of minimum
voltage and 110 % of
maximum voltage for
equipment with dual
nameplate voltage.

rated voltage for
equipment with a single
nameplate rating.

2) 90 % of minimum
voltage and 110 % of
maximum voltage for
equipment with dual
nameplate voltage.

* Air and liquid flow rates shall be as established in 4.1.5 and 4.1.6.

ok

Equipment with dual-rated frequencies shall be tested at each frequency.

Water-loop Ground-water Ground-loop
heat pumps heat pumps heat pumps
Air entering indoor side*
— dry bulb, °C 21 21 21
— maximum wet bulb, °C 15 15 15
Air surrounding unit
— dry 21 21 21
Liquid entering heat exchanger*, °C 20 10 10
Frequency™ Rated Rated Rated
Voltage*™* Rated Rated Rated

*  Air and liquid flow rates shall be as established in 4.1.5 and 4.1.6.

x

ek

Equipment with dual-rated frequencies shall be tested at each frequency.
Equipment with dual-rated voltages shall be tested at the lower of the two voltages.

Water-loop Ground-water Ground-loop
heat pumps heat pumps heat pumps
Air entering indoor side*
— dry bulb, °C 15 15 15
Air surrounding unit
— dry bulb, °C 15 15 15
Liquid entering heat exchanger*, °C 15 5 -5
Frequency** Rated Rated Rated
Voltage™™ Rated Rated Rated

*  Air and liquid flow rates shall be as established in 4.1.5 and 4.1.6.
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Equipment with dual-rated frequencies shall be tested at each frequency.
Equipment with dual-rated voltages shall be tested at the lower of the two voltages.
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Water-loop Ground-water Ground-loop
heat pumps heat pumps heat pumps
Air entering indoor side*
— dry bulb, °C 27 27 27
— wet bulb, °C 24 24 24
Air surrounding unit
— dry 27 27 27
Liquid entering heat exchanger®, °C 20 10 10
Frequency** Rated Rated Rated
Voltage™* Rated Rated Rated
*  Air and liquid flow rates shall be as established in 4.1.5 and 4.1.6.
**  Equipment with dual-rated frequencies shall be tested at each frequency.
*** Equipment with dual-rated voltages shall be tested at the lower of the two voltages.
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