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TABLE 6.8.1-1 Electrically Operated Unitary Air Conditioners and Condensing Units—

Minimum Efficiency Requirements

Equipment Size Categor Heating Subcategory or Minimum Test
Type gory Section Type Rating Condition Efficiency Procedure?
Split system 13.0 SEER
; s 13.0 SEER
Alr conditioners, s 0 py/pP All (before 1/20/15)
air cooled Single package
14 SEER
(as of 1/1/2015) AHRI
Split system 12.0 SEER 210/240
Through the wall, 3, 1) gpb All
air cooled Single package 12.0 SEER
Small duct
high velocity, <65,000 Btu/h® All Split System 11.0 SEER
air cooled
11.2 EER
. . . 11.4 IEER
oo wians - Sptortennd e 12010
gle packag 12.9 IEER
>65,000 Btu/h and (as of 1/1/2016)
<135,000 Btu/h 11.0 EER
. 11.2 IEER
All other szi’:t lseysfg:aa‘;d (before 1/1/2016)
gle packag 12.7 IEER
(as of 1/1/2016)
11.0 EER
. . . 11.2 IEER
Pt eiouns | S i it
gle packag 12.4 IEER
>135,000 Btu/h and (as of 1/1/2016)
<240,000 Btu/h 10.8 EER
. 11.0 IEER
All other Sslzllqlt lseysfilaa‘;d (before 1/1/2016)
gle packag 12.2 IEER
Air conditioners, (as of 1/1/2016) AHRI
air cooled 10.0 EER 340/360
. . . 10.1 IEER
Ele“(r(:rc ;Z:z;ance Sslzllqlt lzysfgzaa‘;d (before 1/1/2016)
gle packag 11.6 IEER
>240,000 Btu/h and (as of 1/1/2016)
<760,000 Btu/h 9.8 EER
Split system and 9-9 IEER
All other sI;n ley ackage (before 1/1/2016)
gle packag 11.4 IEER
(as of 1/1/2016)
9.7 EER
. . . 9.8 IEER
Pt wlouns Sty e it
gle packag 11.2 IEER
(as of 1/1/2016)
>760,000 Btu/h
9.5 EER
Split system and 9-6 IEER
All other S‘i’n 1ey e (before 1/1/2016)
gle packag 11.0 IEER
(as of 1/1/2016)
a. Section 12 contains a complete specification of the referenced test procedure, including the referenced year version of the test procedure.
b. Single-phase, air-cooled air conditioners <65,000 Btu/h are regulated by NAECA. SEER values are those set by NAECA.
ANSI/ASHRAE/IES Standard 90.1-2013 (I-P Edition) 63



Courtesy copy ONLY for staff/committees responsible for this document. © ASHRAE (www.ashrae.org).
Per international copyright law, additional reproduction, distribution, or transmission in either print or digital form is not permitted without ASHRAE's prior written permission.

TABLE 6.8.1-1 Electrically Operated Unitary Air Conditioners and Condensing Units—
Minimum Efficiency Requirements (Continued)

Equipment Size Catesor Heating Subcategory or Minimum Test
Type gory Section Type Rating Condition Efficiency Procedure?
Split system and 12.1 EER AHRI
<65,000 Bru/h All single package 12.3 IEER 210/240
12.1 EER
o . 12.3 IEER
Pl SN st V12000
gi¢ packag 13.9 IEER
265,000 Btu/h and (as of 1/1/2016)
<135,000 Btu/h 11.9 EER
Split system and 12.1 [EER
All other ‘zn lsys © . a (before 1/1/2016)
SINgIe package 13.7 IEER
(as of 1/1/2016) AHRI
12.5 EER 340/360
o . 12.5 IEER
Flhoerne S s 112000
gic packag 13.9 IEER
>135,000 Btw/h and (as of 1/1/2016)
<240,000 Btu/h 12.3 EER
. 12.5 IEER
All other S:;L‘t lseysfcnlzaa“ed (before 1/1/2016)
Air conditioners, giep g 13.7 IEER
water cooled (as of 1/1/2016)
12.4 EER
. . 12.6 IEER
Flersse | SRR st 112000
£ Dighas 13.6 IEER
>240,000 Btu/h and (as of 1/1/2016) AHRI
<760,000 Btu/h 12.2 EER 340/360
. 12.4 IEER
All other s;;;n fySterlr(‘ and (before 1/1/2016)
SINEIe package 13.4 IEER
(as of 1/1/2016)
12.2 EER
gl . 12.4 IEER
Feorersbnes St o 112010
glc packag 13.5 [EER
(as of 1/1/2016)
>760,000 Btu/h AHRI
12.0 EER 340/360
. 12.2 IEER
All other Sfilrit fg“:g‘(:‘ned (before 1/1/2016)
£¢ packag 13.3 IEER
(as of 1/1/2016)

a. Section 12 contains a complete specification of the referenced test procedure, including the referenced year version of the test procedure.

b. Single-phase, air-cooled air conditioners <65,000 Btu/h are regulated by NAECA. SEER values are those set by NAECA.
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TABLE 6.8.1-1 Electrically Operated Unitary Air Conditioners and Condensing Units—
Minimum Efficiency Requirements (Continued)

Equipment Size Categor Heating Subcategory or Minimum Test
Type gory Section Type Rating Condition Efficiency Procedure?
b Split system and 12.1 EER AHRI 210/
<65,000 Btu/h All single package 12.3 IEER 240
Electric resistance Split system and 12.1 EER
>65,000 Btu/h and (or none) single package 12.3 IEER
<135,000 Btu/h ;
All other Spht system and 11.9 EER
single package 12.1 IEER
Electric resistance Split system and 12.0 EER
>135,000 Btw/h and (or none) single package 12.2 IERR
Air conditioners, <240,000 Btu/h Split system and 11.8 EER
. All other .
evaporatively cooled single package 12.0 IEER AHRI 340/
Electric resistance Split system and 11.9 EER 360
>240,000 Btu/h and (or none) single package 12.1 IEER
<760,000 Btu/h ;
All other Spllt system and 11.7 EER
single package 11.9 IEER
Electric resistance Split system and 11.7 EER
(or none) single package 11.9 IEER
>760,000 Btu/h Soli q ¥y
plit system an .5 EER
All other single package 11.7 IEER
Condensing units, 10.5 EER
>
air cooled =135,000 Btwh 11.8 IEER
Condensing units, 13.5 EER AHRI
>
water cooled 2135,000 Btwh 14.0 IEER 365
Condensing units, 13.5 EER
>
evaporatively cooled 2135,000 Bru/h 14.0 IEER
a. Section 12 contains a complete specification of the referenced test procedure, including the referenced year version of the test procedure.
b. Single-phase, air-cooled air conditioners <65,000 Btu/h are regulated by NAECA. SEER values are those set by NAECA.
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TABLE 6.8.1-2 Electrically Operated Unitary and Applied Heat Pumps—
Minimum Efficiency Requirements

Equipment
Type

Size Category

Heating
Section Type

Subcategory or
Rating Condition

Minimum
Efficiency

Test
Procedure?

Air cooled
(cooling mode)

<65,000 Btu/h®

All

Split system

13.0 SEER
(before 1/1/2015)
14 SEER
(as of 1/1/2015)

Single package

13.0 SEER
(before 1/1/2015)
14 SEER
(as of 1/1/2015)

Through the wall,
air cooled
(cooling mode)

<30,000 Btu/hP

All

Split system

12.0 SEER

Single package

12.0 SEER

Small duct high velocity,
air cooled

<65,000 Btu/h®

All

Split System

11.0 SEER

AHRI
210/240

Air cooled
(cooling mode)

>65,000 Btu/h and
<135,000 Btu/h

Electric resistance
(or none)

Split system and
single package

11.0 EER
11.2 IEER
(before 1/1/2016)
12.2 IEER
(as of 1/1/2016)

All other

Split system and
single package

10.8 EER
11.0 IEER
(before 1/1/2016)
12.0 IEER
(as of 1/1/2016)

>135,000 Btu/h and
<240,000 Btu/h

Electric resistance
(or none)

Split system and
single package

10.6 EER
10.7 IEER
(before 1/1/2016)
11.6 IEER
(as of 1/1/2016)

All other

Split system and
single package

10.4 EER
10.5 IEER
(before 1/1/2016)
11.4 IEER
(as of 1/1/2016)

>240,000 Btu/h

Electric resistance
(or none)

Split system and
single package

9.5 EER

9.6 IEER
(before 1/1/2016)

10.6 IEER
(as of 1/1/2016)

All other

Split system and
single package

9.3 EER
9.4 IEER
(before 1/1/2016)
0.4 IEER
(as of 1/1/2016)

AHRI
340/360

a. Section 12 contains a complete specification of the referenced test procedure, including the referenced year version of the test procedure.

b. Single-phase, air-cooled air conditioners <65,000 Btu/h are regulated by NAECA. SEER values are those set by NAECA.
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TABLE 6.8.1-2 Electrically Operated Unitary and Applied Heat Pumps—
Minimum Efficiency Requirements (Continued)

Equipment Size Categor Heating Subcategory or Minimum Test
Type gory Section Type Rating Condition Efficiency Procedure?
<17,000 Btu/h All 86°F entering water 12.2 EER
Water to air, >
water loop _136208 013'[}1;{[ llll/alllnd All 86°F entering water 13.0 EER
(cooling mode) i
265,000 Btu/h and o .
<135,000 Btwh All 86°F entering water 13.0 EER 150
Water to air, 13256-1
groundwater <135,000 Btu/h All 59°F entering water 18.0 EER
(cooling mode)
Brine to air,
ground loop <135,000 Btu/h All 77°F entering water 14.1 EER
(cooling mode)
Water to water,
water loop <135,000 Btu/h All 86°F entering water 10.6 EER
(cooling mode)
Water to water, 1SO
groundwater <135,000 Btu/h All 59°F entering water 16.3 EER
. 13256-2
(cooling mode)
Brine to water,
ground loop <135,000 Btu/h All 77°F entering water 12.1 EER
(cooling mode)
7.7 HSPF

Split system

(before 1/1/2015)

8.2 HSPF
Air cooled <65,000 Btu/h® N (as of1/1/2015)
(heating mode) (cooling capacity)
7.7 HSPF
. (before 1/1/2015)
Single package 3.0 HSPF
(as of 1/1/2015) AHRI
210/240
Split system 7.4 HSPF
Throt}gh the wall, 30,000 Btu Jhb
air cooled (cooling capacity) o
heati d
(heating mode) Single package 7.4 HSPF
Small duct high velocity,
air cooled <65,000 Btu/h® — Split System 6.8 HSPF
(heating mode)
47°F db/43°F wb
>65,000 Btu/h® and outdoor air 3.3 COPy
<135,000 Btu/h —
(cooling capacity) 17°F d(l;/IS EWb 2.25 COPy,
Air cooled outdoor air AHRI
(heating mode) o o 340/360
47°F db/43 Ewb 32.COPy,
>135,000 Btu/h® outdoor air
(cooling capacity) o o o
17°F db/15°F wb 2.05 COP,,

outdoor air

a. Section 12 contains a complete specification of the referenced test procedure, including the referenced year version of the test procedure.

b. Single-phase, air-cooled air conditioners <65,000 Btu/h are regulated by NAECA. SEER values are those set by NAECA.

ANSI/ASHRAE/IES Standard 90.1-2013 (I-P Edition)

67



Courtesy copy ONLY for staff/committees responsible for this document. © ASHRAE (www.ashrae.org).
Per international copyright law, additional reproduction, distribution, or transmission in either print or digital form is not permitted without ASHRAE's prior written permission.

TABLE 6.8.1-2 Electrically Operated Unitary and Applied Heat Pumps—

Minimum Efficiency Requirements (Continued)

Equipment Size Categor Subcategory or Minimum Test
Type gory Section Type Rating Condition Efficiency Procedure?
Water to air
’ <135,000 Btu/h o .
waFer loop (cooling capacity) 68°F entering water 4.3 COPy
(heating mode)
Water to air,
groundwater (;loiifAOOCzBat:i/th) 50°F entering water 3.7 COPy | 31285(2_1
(heating mode) & capactly
Brine to air.
i <135,000 Btu/h o .
grognd loop (cooling capacity) 32°F entering water 3.2 COPy
(heating mode)
Wi\tfzetf l‘(’)"jlt)er’ <135,000 Bru/h 68°F entering water 3.7 COP
. . . H
(heating mode) (cooling capacity)
Water to water,
groundwater (;1031;000(; B;;/th) 50°F entering water 3.1 COPy 131255(2_ )
(heating mode) & capactly
Brine to water,
<
ground loop 135,000 Brwh 32°F entering water 2.5 COPy

(heating mode)

(cooling capacity)

a. Section 12 contains a complete specification of the referenced test procedure, including the referenced year version of the test procedure.

b. Single-phase, air-cooled air conditioners <65,000 Btu/h are regulated by NAECA. SEER values are those set by NAECA.
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TABLE 6.8.1-3 Water-Chilling Packages—Efficiency Requirements®°¢

Effective 1/1/2010 Effective 1/1/2015

Equipment Type Size Category Units P Te;t ¢
Path A Path B Path A Path B rocedure
>9.562 FL >10.100 FL >9.700 FL
<150 tons - NAd
>12.500 IPLV >13.700 IPLV >15.800 IPLV
. . EER
Air-cooled chillers (Btu/W)
>9.562 FL >10.100 FL >9.700 FL
>150 tons — NAY
>12.750 IPLV >14.000 IPLV >16.100 IPLV
Air-cooled without condenser, » EER Air-coqled chillers without condensqr must be rated With
. All capacities matching condensers and comply with air-cooled chiller
electrically operated (Btu/W) efficiency requirements
<0.780 FL <0.800 FL <0.750 FL <0.780 FL
<75 tons
<0.630 IPLV  <0.600 IPLV  <0.600 IPLV  <0.500 IPLV
<0.775 FL <0.790 FL <0.720 FL <0.750 FL
>75 tons and <150 tons
<0.615IPLV  <0.586 IPLV  <0.560 IPLV  <0.490 IPLV
. <0.680 FL <0.718 FL <0.660 FL <0.680 FL
Water-cooled, electrically operated 5150 tons and < 300 tons KW/ton
positive displacement <0.580 IPLV  <0.540 IPLV <0.540 IPLV  <0.440 IPLV
<0.620 FL <0.639 FL <0.610 FL <0.625 FL
>300 tons and < 600 tons 515\3?;0
<0.540 IPLV  <0.490 IPLV  <0.520 IPLV  <0.410 IPLV
<0.620 FL <0.639 FL <0.560 FL <0.585 FL
>600 tons
<0.540 IPLV  <0.490 IPLV  <0.500 IPLV  <0.380 IPLV
<0.634 FL <0.639 FL <0.610 FL <0.695 FL
<150 tons
<0.596 IPLV  <0.450 IPLV  <0.550 IPLV  <0.440 IPLV
<0.634 FL <0.639 FL <0.610 FL <0.635 FL
>150 tons and <300 tons
<0.596 IPLV = <0.450 IPLV  <0.550 IPLV  <0.400 IPLV
Wat led <0.576 FL <0.600 FL <0.560 FL <0.595 FL
electricall aoeref:t(é; cé:ntrifu al 2300 tons and <400 tons kWiton
yop 8 <0.549IPLV  <0.400 IPLV  <0.520 IPLV  <0.390 IPLV
<0.576 FL <0.600 FL <0.560 FL <0.585 FL
>400 tons and <600 tons
<0.549 IPLV = <0.400 IPLV  <0.500 IPLV  <0.380 IPLV
<0.570 FL <0.590 FL <0.560 FL <0.585 FL
>600 tons
<0.539 IPLV  <0.400 IPLV  <0.500 IPLV  <0.380 IPLV
Air-cooled absorption, single effect All capacities COP >0.600 FL NAd >0.600 FL NAd
Water-cooled absorption, s d d
single effect All capacities COP >0.700 FL NA >0.700 FL NA'
. >1.000 FL >1.000 FL AHRI
Absorl?::(%?;?%br?deffecn All capacities cop @ ———— NAYd _ Nad 560
>1.050 IPLV >1.050 IPLV
. >1.000 FL >1.000 FL
Absorpgpn dofy blg effect, All capacities cop — NAd —mMm— NAd
trect fire 21.000 IPLV >1.000 IPLV

a. The requirements for centrifugal chillers shall be adjusted for nonstandard rating conditions per Section 6.4.1.2.1 and are only applicable for the range of conditions listed there. The
requirements for air-cooled, water-cooled positive displacement and absorption chillers are at standard rating conditions defined in the reference test procedure.
b. Both the full-load and IPLV requirements must be met or exceeded to comply with this standard. When there is a Path B, compliance can be with either Path A or Path B for any

application.

c. Section 12 contains a complete specification of the referenced test procedure, including the referenced year version of the test procedure.

d. NA means the requirements are not applicable for Path B, and only Path A can be used for compliance.
e. FL is the full-load performance requirements, and IPLV is for the part-load performance requirements.
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TABLE 6.8.1-4 Electrically Operated Packaged Terminal Air Conditioners, Packaged Terminal Heat Pumps,
Single-Package Vertical Air Conditioners, Single-Package Vertical Heat Pumps,
Room Air Conditioners, and Room Air-Conditioner Heat Pumps—Minimum Efficiency Requirements

. . Subcategory or .. . Test
Equipment Type Size Category (Input) Rating Condition Minimum Efficiency Procedure?
13.8 —(0.300 x Cap/1000)°
PTAC (cooling mode) .. o . (before 1/1/2015)
standard size All capacities 93°F db outdoor air 14.0 — (0.300 x Cap/1000)°
(as of 1/1/2015)
PTAC (cooling mode) .. o . 10.9 - (0.213 x
nonstandard size® All capacities 95°F db outdoor air Cap/1000)° EER
PTHP (cooling mode) All capacities 95°F db outdoor air 14.0 - (0.300 x Cap/1000)¢ AHRI 310/
standard size 380
PTHP (cooling mode) .\ o . 10.8 - (0.213 x
nonstandard size® All capacities 95°F db outdoor air Cap/1000)° EER
PTHP (heating mode) .\ 3.7—(0.052 %
standard size All capacities - Cap/1000)° COP},
PTHP (heating mode) .. 2.9 —(0.026 x
nonstandard size® All capacities o Cap/1000)° COPy
<65,000 Btu/h 95°F db/75°F wb outdoor air 10.0 EER
>65,000 Btu/h and o o .
SPVAC (cooling mode) <135,000 Btw/h 95°F db/75°F wb outdoor air 10.0 EER
>135,000 Btu/h and o o .
<240,000 Btw/h 95°F db/75°F wb outdoor air 10.0 EER
<65,000 Btu/h 95°F db/75°F wb outdoor air 10.0 EER
>65,000 Btu/h and 5 5 .
SPVHP (cooling mode) <135,000 Btwh TR P tdoor air 10.0 EER AHRI 390
>135,000 Btu/h and o o .
<240,000 Btwh 95°F db/75°F wb outdoor air 10.0 EER
<65,000 Btu/h 47°F db/43°F wb outdoor air 3.0 COPy
265,000 Btu/h and o o .
SPVHP (heating mode) <135,000 Btwh 47°F db/43°F wb outdoor air 3.0 COPy
>135,000 Btu/h and o o .
<240.000 Btu/h 47°F db/43°F wb outdoor air 3.0 COPy
<6000 Btu/h 9.7 SEER
>6000 Btu/h and <8000 9.7 SEER
Btu/h
Room air conditioners >8000 Btu/h and <14,000 o 9.8 EER ANSI/AHAM
with louvered sides Btu/h ’ RAC-1
>14,000 Btu/h and
<20,000 Btu/h 9.7 SEER
>20,000 Btu/h 8.5 EER

a. Section 12 contains a complete specification of the referenced test procedure, including the referenced year version of the test procedure.
b. Nonstandard size units must be factory labeled as follows: “MANUFACTURED FOR NONSTANDARD SIZE APPLICATIONS ONLY; NOT TO BE INSTALLED IN NEW STAN-

DARD PROJECTS.” Nonstandard size efficiencies app
wide and having a cross-sectional area less than 670 in.”.

l}/ only to units being installed in existing sleeves having an external wall opening of less than 16 in. high or less than 42 in.

c. “Cap” means the rated cooling capacity of the product in Btu/h. If the unit’s capacity is less than 7000 Btu/h, use 7000 Btu/h in the calculation. If the unit’s capacity is greater than
15,000 Btu/h, use 15,000 Btu/h in the calculation.
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TABLE 6.8.1-4 Electrically Operated Packaged Terminal Air Conditioners, Packaged Terminal Heat Pumps,
Single-Package Vertical Air Conditioners, Single-Package Vertical Heat Pumps,
Room Air Conditioners, and Room Air-Conditioner Heat Pumps—Minimum Efficiency Requirements (Continued)

. . Subcategory or .. . Test
Equipment Type Size Category (Input) Rating Condition Minimum Efficiency Procedure?
95°F db/75°F wb
SPVAC (cooling mode), 30,000 Btu/h outdoor air 9.2 EER
nonweatherized space
constrained >30,000 Btu/h and 95°F db/75°F wb 9.0 EER
<36,000 Btu/h outdoor air ’
95°F db/75°F wb
SPVHP (cooling mode), <30,000 Btu/h outdoor air 9.2 EER
nonweatherized space AHRI 390
constrained >30,000 Btu/h and 95°F db/75°F wb 9.0 EER
<36,000 Btu/h outdoor air ’
47°F db/43°F wb
SPVHP (heating mode), §30,000 Btu/h outdoor air 3.0 COPH
nonweatherized space
constrained >30,000 Btu/h and 47°F db/43°F wb 3.0 COP
<36,000 Btu/h outdoor air \ H
<8000 Btu/h 9.0 EER
Room air conditioners >8000 Btu/h and <20,000 o 2 5 EER
without louvered sides Btu/h ’
>20,000 Btu/h 8.5 EER
Room air-conditioner heat <20,000 Btu/h . 9.0 EER
pumps with louvered sides >20,000 Btw/h 8.5 EER ANSUAHAM
RAC-1
Room air-conditioner heat <14,000 Btu/h o 8.5 EER
pumps without louvered sides >14,000 Btu/h 8.0 EER
Roog;szngg?iﬁgner, All capacities — 8.7 EER
Room air conditioner, Al capacities o 9.5 EER

casement slider

a. Section 12 contains a complete specification of the referenced test procedure, including the referenced year version of the test procedure.

b. Nonstandard size units must be factory labeled as follows: “MANUFACTURED FOR NONSTANDARD SIZE APPLICATIONS ONLY; NOT TO BE INSTALLED IN NEW STAN-
DARD PROJECTS.” Nonstandard size efficiencies applzy only to units being installed in existing sleeves having an external wall opening of less than 16 in. high or less than 42 in.
wide and having a cross-sectional area less than 670 in.“.

c. “Cap” means the rated cooling capacity of the product in Btu/h. If the unit’s capacity is less than 7000 Btu/h, use 7000 Btu/h in the calculation. If the unit’s capacity is greater than
15,000 Btu/h, use 15,000 Btu/h in the calculation.
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TABLE 6.8.1-5 Warm-Air Furnaces and Combination Warm-Air Furnaces/Air-Conditioning Units,
Warm-Air Duct Furnaces, and Unit Heaters

Subcategory or

Equipment Type Size Category (Input) Rating Condition Minimum Efficiency Test Procedure?
DOE 10 CFR Part 430 or
_ <225,000 Btu/h Maximum capacity® 78% AFUE or 80% E, >4 Section 2.39, Thermal Efficiency,
Warm-air furnace, ANSI Z21.47
gas fired S 2.39, Th 1 Effi
. . tion 2.39, T Efficiency,
>225,000 Btu/h Maximum capacity® 80% £4 cetion ANSI ;%27 lciency.
. . b,d DOE 10 CFR Part 430 or
Warm-air furnace, <225,000 Btu/h Maximum capacity® 78% AFUE or 80% E|, Section 42, Combustion, UL 727
oil fired
>225,000 Btu/h Maximum capacity® 81% EZS Section 42, Combustion, UL 727
Warme-air duct furnaces, . . . Section 2.10, Efficiency,
gas fired All capacities Maximum capacity® 80% E.° ANSI 783.8
‘Warme-air unit heaters, . . . f Section 2.10, Efficiency,
gas fired All capacities Maximum capacity® 80% E,° ANSI Z83.8
Warm-air unit heaters, All capacities Maxi ity 80% E,&f Section 40, Combustion, UL 731
oil fired D aximum capacity 0 E,. s >
a. Section 12 contains a complete specification of the referenced test procedure, including the referenced year version of the test procedure.
b. Combination units not covered by NAECA (three-phase power or cooling capacity greater than or equal to 65,000 Btu/h) may comply with either rating.
c. Compliance of multiple firing rate units shall be at the maximum firing rate.
d. E,=thermal efficiency. Units must also include an interrupted or intermittent ignition device (IID), have jacket losses not exceeding 0.75% of the input rating, and have either power
venting or a flue damper. A vent damper is an acceptable alternative to a flue damper for those furnaces where combustion air is drawn from the conditioned space.
e. E.=combustion efficiency (100% less flue losses). See test procedure for detailed discussion.
f. As of August 8, 2008, according to the Energy Policy Act of 2005, units must also include an interrupted or intermittent ignition device (IID) and have either power venting or an
automatic flue damper.
TABLE 6.8.1-6 Gas- and Oil-Fired Boilers—Minimum Efficiency Requirements
Equipment Subcategory or Rating Size Category Efficiency as of Test
Mini Effici
Type® Condition (Input) i 3/2/2020 Procedure
<300,000 Btw/h®8 82% AFUE 82% AFUE 10 CFR Part 430
>
2,500,000 Bru, 10 CFR Part 431
a 82% E, 82% E,
Boilers, >2,500,000 Btu/h 0Ee 0L
hot water <300,000 Btu/h& 84% AFUE 84% AFUE 10 CFR Part 430
>
Oil fired® ’320 gé)oog(%tgh 7;151 82% L, 82% £,
2,009,090 Bt 10 CFR Part 431
>2,500,000 Btw/h? 84% E, 84% E,
Gas fired <300,000 Btu/h! 80% AFUE 80% AFUE 10 CFR Part 430
>300,000 Btu/h and
Ny ’ 79% E 79% E,
Gas firgl 2,500,000 Btw/h o b o b
all, except
" >2,500,000 Btu/h® 79% E, 79% E,
10 CFR Part 431
>
) >300,000 Btu/h an(;i 77%E, 79% E,
Boilers, Gas fired— <2,500,000 Btu/h'
steam natural draft
>2,500,000 Btwh? 77% E; 9% E,
<300,000 Btu/h 82% AFUE 82% AFUE 10 CFR Part 430
>300,000 Btu/h and
0il fired® d S1% E, 81% E,
<2,500,000 Btu/h' 10 CFR Part 431
>2,500,000 Btwh? 81% £, 81% E;
a. These requirements apply to boilers with rated input of 8,000,000 Btu/h or less that are not packaged boilers and to all packaged boilers. Minimum efficiency requirements for boilers
cover all capacities of packaged boilers.
b. E_.= combustion efficiency (100% less flue losses). See reference document for detailed information.
c. E,=thermal efficiency. See reference document for detailed information.
d. Maximum capacity—minimum and maximum ratings as provided for and allowed by the unit’s controls.
e. Includes oil-fired (residual).
f.  Boilers shall not be equipped with a constant burning pilot light.
g. Aboiler not equipped with a tankless domestic water heating coil shall be equipped with an automatic means for adjusting the temperature of the water such that an incremental change

in inferred heat load produces a corresponding incremental change in the temperature of the water supplied.
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TABLE 6.8.1-7 Performance Requirements for Heat Rejection Equipment

Total System Heat Rejection

Equipment . Subcategory or Performance Test
Capacity at Rated R S h . ab.cdfg e
Type Conditions Rating Condition Required Procedure
. 95°F entering water
ProPellér or ayflal fan All 85°F leaving water >40.2 gpm/hp CTI ATC-105 and
open-circuit cooling towers o . CTI STD-201
75°F entering wb
. 95°F entering water
(.Zent'rlﬁlgal‘ fan All 85°F leaving water >20.0 gpm/hp CTI ATC-105 and
open-circuit cooling towers h CTI STD-201
75°F entering wb
Propelle.r or.aX1al fan 1020F ente'rmg water CTI ATC-105S and
closed-circuit cooling All 90°F leaving water >14.0 gpm/hp
: CTI STD-201
towers 75°F entering wb
Centrifugal closed-circuit 1020F entepng water CTI ATC-105S and
. All 90°F leaving water >7.0 gpm/hp
cooling towers o ; CTI STD-201
75°F entering wb
R-507A test fluid
. o . 4 ]
Propellér or axial fan All 165°F entering gas temperature  >157,000 Btu/h-hp CTI ATC-106
evaporative condensers 105°F condensing temperature
75°F entering wb
Ammonia test fluid
. o . S )
Propelle.:r or axial fan All 140 f entering gas temperature >134,000 Btu/h-hp CTI ATC-106
evaporative condensers 96.3°F condensing temperature
75°F entering wb
R-507A test fluid
. o . S ]
Cent'rlfugal fan All 165°F entering gas temperature  >135,000 Btu/h-hp CTI ATC-106
evaporative condensers 105°F condensing temperature
75°F entering wb
Ammonia test fluid
. . . S )
Cent.nfugal fan All 140°F entering gas temperature >110,000 Btu/h-hp CTI ATC-106
evaporative condensers 96.3°F condensing temperature
75°F entering wb
125°F condensing temperature
o .
Air cooled condensefs All 190°F entering gas temperature ¢ 0 By /hhp AHRI 460

15°F subcooling
95°F entering db

a. For purposes of this table, open-circuit cooling tower performance is defined as the water flow rating of the tower at the thermal rating condition listed in Table 6.8.1-7 divided by

the fan motor nameplate power.

b. For purposes of this table, closed-circuit cooling tower performance is defined as the process water flow rating of the tower at the thermal rating condition listed in Table 6.8.1-7 divided
by the sum of the fan motor nameplate power and the integral spray pump motor nameplate power.
¢. For purposes of this table, air-cooled condenser performance is defined as the heat rejected from the refrigerant divided by the fan motor nameplate power.
d. Section 12 contains a complete specification of the referenced test procedure, including the referenced year version of the test procedure.
e. The efficiencies and test procedures for both open- and closed-circuit cooling towers are not applicable to hybrid cooling towers that contain a combination of separate wet and dry
heat exchange sections. The certification requirements do not apply to field-erected cooling towers.
f. All cooling towers shall comply with the minimum efficiency listed in the table for that specific type of tower with the capacity effect of any project-specific accessories and/or options
included in the capacity of the cooling tower.
g. For purposes of this table, evaporative condenser performance is defined as the heat rejected at the specified rating condition in the table, divided by the sum of the fan motor nameplate
power and the integral spray pump nameplate power.
h. Requirements for evaporative condensers are listed with ammonia (R-717) and R-507A as test fluids in the table. Evaporative condensers intended for use with halocarbon refrigerants
other than R-507A must meet the minimum efficiency requirements listed above with R-507A as the test fluid.
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TABLE 6.8.1-8 Heat Transfer Equipment

Equipment Type Subcategory Minimum Efficiency? Test Procedure”
Liquid-to-liquid heat exchangers Plate type NR AHRI 400
a. NR = No requirement

b. Section 12 contains a complete specification of the referenced test procedure, including the referenced year version of the test procedure.

TABLE 6.8.1-9 Electrically Operated Variable-Refrigerant-Flow Air Conditioners—
Minimum Efficiency Requirements

. . Heating Subcategory or .. . Test
Equipment Type Size Category Section Type Rating Condition Minimum Efficiency Procedure
<65,000 Btwh All VRF multisplit 13.0 SEER
system
>65,000 Btu/h and Electric resistance VRF multisplit 11.2 EER
VREF air conditioners, <135,000 Btu/h (or none) system 12.5 IEER AHRI 1230
air cooled >135,000 Btwhand  Electric resistance ~ VRF multisplit 11.0 EER
<240,000 Btu/h (or none) system 12.3 IEER
Electric resistance VRF multisplit 10.0 EER
>
2240,000 Baw/h (or none) system 11.1 IEER
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TABLE 6.8.1-10 Electrically Operated Variable-Refrigerant-Flow Air-to-Air and Applied Heat Pumps—
Minimum Efficiency Requirements

. . Heating Section Subcategory or Minimum
Equipment Type Size Category Type Rating Condition Efficiency Test Procedure
<65,000 Btu/h All VRF multisplit system 13.0 SEER
>65,000 Btu/h and Electric resistance VRF multisolit svstem 11.0 EER
<135,000 Btu/h (or none) Pt sy 12.3 IEER
265,000 Btu/h and Electric resistance ~ VRF multisplit system 10.8 EER 12.1 IEER
<135,000 Btu/h (or none) with heat recovery
. >135,000 Btu/h and Electric resistance .. 10.6 EER
VRE air cooled <240,000 Btw/h (or none) VRE multisplit system 11.8 TEER AHRI 1230
(cooling mode)
>135,000 Btu/h and Electric resistance VRF multisplit system 10.4 EER
<240,000 Btu/h (or none) with heat recovery 11.6 IEER
Electric resistance L 9.5 EER
>
>240,000 Btu/h (or none) VRF multisplit system 10.6 IEER
Electric resistance VRF multisplit system 9.3 EER
>
2240,000 Btu/h (or none) with heat recovery 10.4 IEER
<65,000 Btu/h All VRF multisplit systems 12.0 EER
86°F entering water
VRF multisplit systems
<65,000 Btu/h All with heat recovery 11.8 EER
86°F entering water
>65,000 Btu/h and VRF multisplit system
<135,000 Btu/h All 86°F entering water 12.0 EER
VRF water source
(coolingmode)  >65 000 Btwh and Al B o ltisplit system |18 EER ATRLEZ0
<135,000 Btw/h with heat recovery :
86°F entering water
>135,000 Btu/h All VRF multisplit system 10.0 EER
86°F entering water
VRF multisplit system
>135,000 Btu/h All with heat recovery 9.8 EER
86°F entering water
<135,000 Btu/h All VRF multisplit system 16.2 EER
59°F entering water
VRF multisplit system
<135,000 Btu/h All with heat recovery 16.0 EER
VRF groundwater 59°F entering water
source — AHRI 1230
(cooling mode) >135,000 Btu/h Al VRE multisplit system 13.8 EER
59°F entering water
VRF multisplit system
>135,000 Btu/h All with heat recovery 13.6 EER

59°F entering water
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TABLE 6.8.1-10 Electrically Operated Variable-Refrigerant-Flow Air-to-Air and Applied Heat Pumps—

Minimum Efficiency Requirements (Continued)

. . Heating Section Subcategory or Minimum
Equipment Type Size Category Type Rating Condition Efficiency Test Procedure
<135,000 Btu/h All VRF multisplit system 13.4 EER
77°F entering water
VRF multisplit system
<135,000 Btu/h All with heat recovery 13.2 EER
VRF ground source 77°F entering water AHRI 1230
(cooling mode) cenli
>135,000 Btw/h All VRE multisplit system 11.0 EER
77°F entering water
VRF multisplit system
>135,000 Btu/h All with heat recovery 10.8 EER
77°F entering water
<65.’000 BtU/.h — VRF multisplit system 7.7 HSPF
(cooling capacity)
VRF multisplit system
47°F db/43°F wb 3.3 COPy
>65,000 Btu/h and - outdoor air
_ <135,000 Btu/h
VRF air cooled 17°F db/15 Ewb 225 COPy, AHRI 1230
(heating mode) outdoor air
VRF multisplit system
47°F db/43°F 3.2 COPy
2135,000 Btu/h _ wb outdoor air
(cooling capacity)
17°F db/15°F wb
outdoor air 2.05 COPy
<135,000 Btu/h VRF multisplit system
i . —4 oF . 4.2 COPy
VRF water source (cooling capacity) 68°F entering water AHRI 1230
(heating mode) >135,000 Btu/h h VRF multisplit system 3.0 COP
(cooling capacity) 68°F entering water ’ H
<135,000 Btu/h A VRF multisplit system 3.6 COP
VRF groundwater (cooling capacity) 50°F entering water ’ H
source AHRI 1230
(heating mode) >135,000 Btu/h 4 VRF multisplit system 33 COP
(cooling capacity) 50°F entering water ’ H
<135,000 Btu/h VRF multisplit system
i . — 32°F . 3.1 COPy
VRF ground source (cooling capacity) entering water AHRI 1230
(heating mode) N s onl
>135,000 Btu/h - VRF multisplit system 2.8COPy,

(cooling capacity)

32°F entering water
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TABLE 6.8.1-11 Air Conditioners and Condensing Units Serving Computer Rooms

Equipment Minimum Test
qu o Net Sensible Cooling Capacity® SCOP-127° Efficiency Procedure
M Downflow Units/Upflow Units
<65,000 Btu/h 2.20/2.09
Air conditioners, > 65,000 Btu/h and < 240,000 Btu/h 2.10/1.99 ANSI/ASHRAE 127
air cooled
> 240,000 Btu/h 1.90/1.79
<65,000 Btu/h 2.60/2.49
Air conditioners, > 65,000 Btu/h and < 240,000 Btu/h 2.50/2.39 ANSI/ASHRAE 127
water cooled
> 240,000 Btu/h 2.40 /2.29
<65,000 Btu/h 2.55/2.44

Air conditioners,
water cooled with > 65,000 Btu/h and < 240,000 Btu/h 2.45/2.34 ANSI/ASHRAE 127

fluid economizer
> 240,000 Btu/h 2.35/2.24

. . <65,000 Btu/h 2.50/2.39
Air conditioners,

glycol cooled (rated at > 65,000 Btu/h and < 240,000 Btu/h 2.15/2.04 ANSI/ASHRAE 127
40% propylene glycol)

> 240,000 Btu/h 2.10/1.99
Air conditioners, <65,000 Btu/h 2.45/2.34
glycol cooled (rated at s 1 B /b and < 240,000 Btwh 2.10/1.99 ANSI/ASHRAE 127
40% propylene glycol)
with fluid economizer > 240,000 Btu/h 2.05/1.94

a. Net sensible cooling capacity: The total gross cooling capacity less the latent cooling less the energy to the air movement system. (Total Gross — Latent — Fan Power)

b. Sensible coefficient of performance (SCOP-127): A ratio calculated by dividing the net sensible cooling capacity in watts by the total power input in watts (excluding reheaters and
humidifiers) at conditions defined in ASHRAE Standard 127. The net sensible cooling capacity is the gross sensible capacity minus the energy dissipated into the cooled space by
the fan system.

TABLE 6.8.1-12 Commercial Refrigerator and Freezers

. w Energy Use Limits,
Equipment Type Application KWh/day Test Procedure
Refrigerator with solid doors 0.10 x V+2.04
Refrigerator with transparent doors 0.12xV+3.34
Freezers with solid doors Holding temperature 0.40 x '+ 1.38
AHRI 1200
Freezers with transparent doors 0.75xV+4.10
Refrigerators/freezers with solid doors the greater of 0.12 x V' +3.34 or 0.70
Commercial refrigerators Pulldown 0.126 x '+ 3.51

V = the chiller or frozen compartment volume (ft3) as defined in Association of Home Appliance Manufacturers Standard HRF-1.
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TABLE 6.8.1-13 Commercial Refrigeration—Minimum Efficiency Requirements

Equipment Type Energy Use Limits
Equipment Fami . . as of 1/1/2012,"¢ Prorl;eeidture
Class® amily Code Operating Mode Rating Temperature kWh/day
VOP.RC.M Vertical open Remote condensing Medium temperature 0.82 x TDA +4.07
SVO.RC.M Semivertical open Remote condensing Medium temperature 0.83 x TDA +3.18
HZO.RC.M Horizontal open Remote condensing Medium temperature 0.35 x TDA +2.88
VOPRC.L Vertical open Remote condensing Low temperature 2.27 x TDA + 6.85
HZO.RC.L Horizontal open Remote condensing Low temperature 0.57 x TDA + 6.88
VCT.RC.M Vertical transparent door Remote condensing Medium temperature 0.22 x TDA + 1.95
VCT.RC.L Vertical transparent door Remote condensing Low temperature 0.56 x TDA +2.61
SOC.RC.M Service over counter Remote condensing Medium temperature 0.51 x TDA +0.11
VOP.SC.M Vertical open Self contained Medium temperature 1.74 x TDA + 4.71
SVO.SC.M Semivertical open Self contained Medium temperature 1.73 x TDA + 4.59
AHRI 1200
HZO.SC.M Horizontal open Self contained Medium temperature 0.77 x TDA +5.55
HZO.SC.L Horizontal open Self contained Low temperature 1.92 x TDA + 7.08
VCT.SC.I Vertical transparent door Self contained Ice cream 0.67 x TDA + 3.29
VCS.SC.I Vertical solid door Self contained Ice cream 0.38 x '+ 0.88
HCT.SC.I Horizontal transparent door Self contained Ice cream 0.56 x TDA + 0.43
SVO.RC.L Semivertical open Remote condensing Low temperature 2.27 x TDA + 6.85
VOPRC.I Vertical open Remote condensing Ice cream 2.89 x TDA + 8.7
SVO.RC.I Semivertical open Remote condensing Ice cream 2.89 x TDA + 8.7
HZO.RC.I Horizontal open Remote condensing Ice cream 0.72 x TDA + 8.74
VCT.RC.I Vertical transparent door Remote condensing Ice cream 0.66 x TDA + 3.05

o

. Equipment class designations consist of a combination (in sequential order separated by periods (AAA).(BB).(C)) of the following:

(AAA)—An equipment family code (VOP = vertical open, SVO = semivertical open, HZO = horizontal open, VCT = vertical transparent doors, VCS = vertical solid doors, HCT
= horizontal transparent doors, HCS = horizontal solid doors, and SOC = service over counter); (BB)—An operating mode code (RC = remote condensing and SC = self contained);
and (C)—A rating temperature code (M = medium temperature [38°F], L =low temperature [0°F], or [ = ice cream temperature [ 15°F]). For example, “VOP.RC.M” refers to the “verti-
cal open, remote condensing, medium temperature’” equipment class.

b. Vis the volume of the case (ft) as measured in AHRI Standard 1200, Appendix C.

c. TDA is the total display area of the case (ft) as measured in AHRI Standard 1200, Appendix D.
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TABLE 6.8.1-13 Commercial Refrigeration—Minimum Efficiency Requirements (Continued)

Equipment Type Energy Use Linl:its Test
Equip m: nt Family Code Operating Mode Rating Temperature . oli‘l)‘/];//inIZ, i Procedure
Class ay

HCT.RC.M Horizontal transparent door Remote condensing Medium temperature 0.16 x TDA +0.13

HCT.RC.L Horizontal transparent door Remote condensing Low temperature 0.34 x TDA +0.26

HCT.RC.I Horizontal transparent door ~ Remote condensing Ice cream 0.4 x TDA +0.31
VCS.RCM Vertical solid door Remote condensing Medium temperature 0.11 x V+0.26

VCS.RC.L Vertical solid door Remote condensing Low temperature 0.23 x '+ 0.54

VCS.RC.I Vertical solid door Remote condensing Ice cream 0.27xV+0.63

HCS.RC.M Horizontal solid door Remote condensing Medium temperature 0.11 xV+0.26

HCS.RC.L Horizontal solid door Remote condensing Low temperature 0.23 x )V +0.54

HCS.RC.I Horizontal solid door Remote condensing Ice cream 0.27 x V'+0.63

HCS.RC.I Horizontal solid door Remote condensing Ice cream 027 xV+0.63 AHRI 1200
SOC.RC.L Service over counter Remote condensing Low temperature 1.08 x TDA +0.22

SOC.RC.I Service over counter Remote condensing Ice cream 1.26 x TDA + 0.26

VOP.SC.L Vertical open Self contained Low temperature 437 xTDA + 11.82

VOP.SC.I Vertical open Self contained Ice cream 5.55 x TDA + 15.02

SVO.SC.L Semivertical open Self contained Low temperature 4.34 x TDA + 11.51

SVO.SC.I Semivertical open Self contained Ice cream 5.52 x TDA + 14.63

HZO.SC.1 Horizontal open Self contained Ice cream 2.44 x TDA +9.0

SOC.SC.I Service over counter Self contained Ice cream 1.76 x TDA + 0.36

HCS.SC.I Horizontal solid door Self contained Ice cream 0.38 x '+ 0.88

a. Equipment class designations consist of a combination (in sequential order separated by periods (AAA).(BB).(C)) of the following:
(AAA)—An equipment family code (VOP = vertical open, SVO = semivertical open, HZO = horizontal open, VCT = vertical transparent doors, VCS = vertical solid doors, HCT
= horizontal transparent doors, HCS = horizontal solid doors, and SOC = service over counter); (BB)—An operating mode code (RC = remote condensing and SC = self contained);
and (C)—A rating temperature code (M = medium temperature [38°F], L = low temperature [0°F], or I = ice cream temperature [ 1 5°F]). For example, “VOP.RC.M” refers to the “verti-
cal open, remote condensing, medium temperature” equipment class.

b. Vis the volume of the case (ft) as measured in AHRI Standard 1200, Appendix C.

c. TDA is the total display area of the case (ft) as measured in AHRI Standard 1200, Appendix D.
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