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DESCRIPTION 
This measure promotes the installation of high-efficiency unitary air-, water-, and evaporatively cooled air conditioning equipment, both single-package and split systems. Air conditioning (AC) systems are a major consumer of electricity and systems that exceed baseline efficiencies can save considerable amounts of energy. This measure could apply to the replacing of an existing unit at the end of its useful life or the installation of a new unit in a new or existing building.
This measure was developed to be applicable to the following program types: TOS, NC. If applied to other program types, the measure savings should be verified.
DEFINITION OF EFFICIENT EQUIPMENT 
In order for this characterization to apply, the efficient equipment is assumed to be a high-efficiency air-, water-, or evaporatively cooled air conditioner that exceeds the energy efficiency requirements of the 2012 or 2015 International Energy Conservation Code (IECC) 2012, depending on the IECC in effect on the date of the building permit.
DEFINITION OF BASELINE EQUIPMENT 
In order for this characterization to apply, the baseline equipment is assumed to be a standard-efficiency air-, water, or evaporatively cooled air conditioner that meets the energy efficiency requirements of the 2012 or 2015 International Energy Conservation Code (IECC) 2012, depending on the IECC in effect on the date of the building permit.,. The rating conditions for the baseline and efficient equipment efficiencies must be equivalent.
DEEMED LIFETIME OF EFFICIENT EQUIPMENT 
The expected measure life is assumed to be 15 years.[footnoteRef:1] [1:  Measure Life Report: Residential and Commercial/Industrial Lighting and HVAC Measures, GDS Associates, Inc., June 2007.] 

DEEMED MEASURE COST 
The incremental capital cost for this measure is assumed to be $100 per ton.[footnoteRef:2] [2:  Based on a review of TRM incremental cost assumptions from Vermont, Wisconsin, and California. This assumes that baseline shift from IECC 2012 to IECC 2015 carries the same incremental costs. Values should be verified during evaluation] 

LOADSHAPE
Loadshape C03 - Commercial Cooling
COINCIDENCE FACTOR
The summer peak coincidence factor for cooling is provided in two different ways below. The first is used to estimate peak savings during the utility peak hour and is most indicative of actual peak benefits, and the second represents the average savings over the defined summer peak period, and is presented so that savings can be bid into PJM’s Forward Capacity Market.  Both values provided are based on analysis of Itron eShape data for Missouri, calibrated to Illinois loads, supplied by Ameren.
CFSSP  	= Summer System Peak Coincidence Factor for Commercial cooling (during system peak hour)
= 91.3% [footnoteRef:3] [3:  Based on analysis of Itron eShape data for Missouri, calibrated to Illinois loads, supplied by Ameren. The AC load during the utility’s peak hour is divided by the maximum AC load during the year. ] 

CFPJM 	= PJM Summer Peak Coincidence Factor for Commercial cooling (average during peak period)
= 47.8% [footnoteRef:4] [4:  Based on analysis of Itron eShape data for Missouri, calibrated to Illinois loads, supplied by Ameren. The average AC load over the PJM peak period (1-5pm, M-F, June through August) is divided by the maximum AC load during the year ] 


Algorithm
CALCULATION OF SAVINGS 
ELECTRIC ENERGY SAVINGS 
For units with cooling capacities less than 65 kBtu/hr:
ΔkWH	= (kBtu/hr) * [(1/SEERbase) – (1/SEERee)] * EFLH
For units with cooling capacities equal to or greater than 65 kBtu/hr:
ΔkWH	= (kBtu/hr) * [(1/EERbase) – (1/EERee)] * EFLH
Where:
kBtu/hr 	= capacity of the cooling equipment actually installed in kBtu per hour (1 ton of cooling capacity equals 12 kBtu/hr).
SEERbase 	= Seasonal Energy Efficiency Ratio of the baseline equipment; see table below for default values[footnoteRef:5]:	 [5: 
] 

	= SEER values from tables below, based on applicable IECC on date of building permit
SEERee 		= Seasonal Energy Efficiency Ratio of the energy efficient equipment (actually installed)
EERbase 	= Energy Efficiency Ratio of the baseline equipment
	= EER values from tables below, based on applicable IECC on date of the building permit. (For air-cooled units < 65 kBtu/hr, assume the following conversion from SEER to EER for calculation of peak savings: EER≈SEER/1.1).
EERee 	= Energy Efficiency Ratio of the energy efficient equipment.  For air-cooled units < 65 kBtu/hr, if the actual EERee is unknown, assume the following conversion from SEER to EER for calculation of peak savings: EER≈SEER/1.1).
= Actual installed
EFLH 	= Equivalent Full Load Hours for cooling are provided in section 4.4 HVAC End Use
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2015 IECC Minimum Efficiency Requirements
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For example a 5 ton air cooled split system with a SEER of 15 at a retail strip mall in Rockford would save:
ΔkWH	= (60) * [(1/13) – (1/15)] * 950
= 585 kWh

[bookmark: _GoBack]SUMMER COINCIDENT PEAK DEMAND SAVINGS 
ΔkWSSP 	= (kBtu/hr * (1/EERbase - 1/EERee)) * CFSSP
ΔkWPJM 	= (kBtu/hr * (1/EERbase - 1/EERee)) * CFPJM
Where:
CFSSP  	= Summer System Peak Coincidence Factor for Commercial cooling (during system peak hour)
= 91.3% [footnoteRef:6] [6:  Based on analysis of Itron eShape data for Missouri, calibrated to Illinois loads, supplied by Ameren. The AC load during the utility’s peak hour is divided by the maximum AC load during the year.] 

CFPJM 	= PJM Summer Peak Coincidence Factor for Commercial cooling (average during peak period)
= 47.8% [footnoteRef:7] [7: Based on analysis of Itron eShape data for Missouri, calibrated to Illinois loads, supplied by Ameren. The average AC load over the PJM peak period (1-5pm, M-F, June through August) is divided by the maximum AC load during the year] 

For example, a 5 ton air cooled split system with a SEER of 15 in Rockford would save:
ΔkWSSP 	= (60) * [(1/13) – (1/15)] * .913
= 0.562 kW

NATURAL GAS ENERGY SAVINGS
N/A
WATER IMPACT DESCRIPTIONS AND CALCULATION
N/A  
MEASURE CODE: CI-HVC-SPUA-V043-1650601
Illinois Statewide Technical Reference Manual - 4.4.15 Single-Package and Split System Unitary Air Conditioners




image4.png
TABLE C403.
MINIMUM EFFICIENCY
ELECTRICALLY OPERATED UNITARY AIR CONDITIONERS AND CONDENSING UNITS

'EQUIPMENT \TEGORY HEATING 'SUBCATEGORY OR 'MINIMUM EFFICIENCY TeEST
e SeE ca SECTION TYPE 'RATING CONDITION | Before V12016 | Asof 1/12016 | PROCEDURE"|
Arconditonens, | g5 000 B - SpiSysem | I30SEER | D0SEER
axr cooled i SoglePadaz | DOSEER | 0SER
Spiem | 120SEER | IROSEER | AN
<
- 230,000 Brut® an _ oo 21029
Sl ey | < 65000 Bt an SpltSysem | 1L0SEER | I1LOSEER
“Elecoc Resisance | Splt Sysemand TI3EER
265,000 Bl (or None) Single Package 1REER
<135,000 B other ‘Split System and 11.0EER
o - Singl packaze 126 EER
N Electnic Resistance Split System and 11.0EER
21Sg0BuR | (orNoss) Single Package 124EER
240,000 N SplitSysem and T0SEER
Air condiioners, i A Swgle Packaze 122 [EER AHRI
air cooled “Flecoc Ressmance Swemamd TOOEER | 340360
SHOOBE | (orose) mm; 116 EER
< 760,000 Split System and 98 EER
TRO0ER| Ao Single Package NAEER
Electnc Resistance Split System and 9.7EER
‘None) 112 EER
760,000 Bru |— o) Single Package
- Spli System and SSEER
otber Single Package 110EER
- Pt Sywemand TIER | AR
#5000 B A Singl Packaze 123EER | 210260
N “Flecoc Resiance | Split Sysemand TIIEER
- as,mm (or Noae) Single Package 139 EER
<135,000 B other ‘Split System and 11.9EER
oo - Singl packaze 137EER
- Electnic Resistance Split System and 125EER
Z135000BmR | (orNone) Single Package 139 EER
Aircontitioners, | - 249000 . Split Sysem and TEER
water cooled HoowEnr) A Sigle Packaze LBIEER | amm
‘Electic Resstance Symemand T
SHOOBUE | (oross) e oo 136 EER
760,000 S T22EER
TOM0BNR] Aok Single 134EER
“Elecoic Resiszance Sphsmnd T22EER
760,000 (or Noae) Single Package 135 EER
- Bk Aone Spli System and TI0EER
Single Package 133ER





image5.png
TABLE

MINIMUM 3
[ELECTRICALLY OPERATED UNITARY AIR CONDITIONERS AND CONDENSING UNITS

HEATING 'SUBCATEGORY OR VENRAUM EFRICIENCY TEST
EQUIPMENTTYPE | SZECATEGORY |  secTINTYPE | RATING CONDITION [ Bafors 1172016 | A8 of 1172076 | PROCEDURE"
- - SpltSysemand | 121EER TDIEER AR
< 65,000 Bk An SinglePacksge | 123EER | LIEER | 210290
N “Elecuc Resstance | SpitSystemand | I21EER TDIER
2650000u0 (or None) SinglePackage | 123EER | LIEER
E / SpitSysemand | 119 EER TISEER.
13500Bmh | Alloter SmglePackage | IIEER | 1RIEER
N ‘Elecuic Resstance | SpitSystemand | 120EER TOER
2135,000Bub | (o None) SinglePackage | 122[EER | 122[EER
Air conditicners, | - Sysemand | 11SEER TISEER
oy o | HO00BuE | mene | FUREN | R | B0ER | am
. “Elecuic Resstance | Spit Systemand | 119 EER TIEER | 340360
»..4&2&:“ (or None) Single Package 121IEER 121 EER
- Split Systemand | 117 EER. TI7EER
760,000 By All other SinglePackage | 119IEER | 119IEER
“Elecux Resstance | Spit Systemand | 117EER TI7EER
N ; (or Nane) SinglePackage | 119EER | 1I9IEER
2760000 Bmhy o Split Systemand | 11SEER TISEER
oer SinglePackage | 117EER | 117IEER
wis, | 105EER 105EER
o o 135,000 Bmhy 1LSEER | NSEER
Condensmgwmits, | ; TSSEER TGSEER AHRI
1 2135000 B 140EER | 140IEER 365
Condensmgwis, | ; TS EER TGSEER
- Jycooled | 135,000 Bk 140[EER 40 EER

‘For SI: 1 British thermal unit per hour =0.2031 W.

& Gy e compon
. Single-phase, aircooled

. Minizum eficiency as of Jamary 1, X15.

speciScation of the referenced test procedire. inchuding
2 conditioners Jess than 65,000 B are regulated by NAECA. SEER values are those set by NAECA.

the reference year versica of the est procedire.





image1.emf

image2.png
NG Y BEc

MINIMUM EFFICIENCY REQUREMENTS:

ELECTRICALLY OPERATED UNITARY AR CONDITIONERS AND CONDENSING UNITS

D il e ————
pr— So S| US| RO
air cooled. <EsmonAt A ‘Single Package 130 SEER TI0SEER
T |2 Soiroen | oS | oS | m
{air cooled) 000 Bk A Single Package 120 SEER 120SEER 210240
Sy | S— o -
T | Gooma | A Sonsyem | 100SER | 1o0seRR
- T R | g | T7ER | TR
”4':';“‘"/'- (or None) Single Package. 114 1EER 1L41EER
=, oS | TTOFER | TTOEE
ISRk Ao Single Package 112 IEER 112 [EER
. T Fsses | iy i | TOEER | TTOFER
2 I]...E:I Buh {or None) ‘Single Package 112 IEER 112 [EER
- PO BT s
Ar conditioners, 2Rk Ao Single Package 110 IEER 1L0IEER AHRI
e T Fomee | S Smem i | TODTER | TO0FER | 4008
2] zlnﬂr’l Buh {or None) ‘Single Package 10.1 IEER 10.1 [EER
. T T
e Ao Single Package 99IEER
T R | Spi Sy o e
oo et | S sai
o o S o
Lo P iR
T AT A=
<65.000 Bt A ‘Single Package 1231EER 123 1EER 210240
T R | S | TSER | IR
0’4':2“‘"/'- {or None) ‘Stngle Package 1LTIEER 123 IEER
P Sy | TT3EER | TIOEER
ISRk Al other ‘Single Package 115 IEER 121 [EER
T Fomes | S | TOER | EER
2 I]S.E:I Buh {or None) Single Package 112 IEER 127 [EER
PO T e
‘water cooled 2R At other ‘Single Package 110IEER 125 [EER AHRI
“Electric Reststance | Sphit System and. TTOEER TZ4EER 0360
zzlnﬂr’l Buh {or None) Single Package 11L1IEER 126 IEER
. Sy | TR EER | TIEER
e Al other ‘Single Package 109 IEER 1241EER
T Fomes | Sy i | TOEER | TR
el | Saroas | DR | (i
=000 B i SpinSysiemand | TOSEER | IZOEER
other ‘Single Package 109 IEER 122 1EER

(conttmed)





image3.png
TABLE C403.2.3(1)—continued
MINIMUM EFFICIENCY REQUIREMENTS:
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For SI: 1 Britsh thermal unit per hour = 02931 W.

a. Chapter 6 of the referenced standard contains a complete specification of the referenced test procedure, Including the reference year version of the test
procedure.

b. Stagle-phase, ar-cooled air conditioners less than 65,000 Buh are regulated by NAECA. SEER values are those set by NAECA.




