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AHRI STANDARD 1230 (I-P)-2021

APPENDIX D. DEVELOPMENT OF SUPPLEMENTAL
TESTING INSTRUCTIONS FOR SET-UP AND TESTING -
INFORMATIVE

D1 Purpose. The purpose of this appendix is to provide guidance for manufacturers to develop the STI to detail the
manufacturer’s requirements for installation of a VRF System in a testing laboratory. Manufacturer shall provide Supplemental
Testing Instructions, in accordance with Appendix D, 10 CFR §429.12, 10 CFR §429.43 and 10 CFR §429.70, for testing their
equipment. This will allow for a uniform approach to determine minimum and other Standard Rating metrics. For official
Supplemental Testing Instruction requirements, refer to 10 CFR Parts 429 and 431.

D2 Background. Manufacturers are required to certify ratings to the Department of Energy. In 10 CFR §429.43 Commercial
heating, ventilating, air conditioning (HVAC) equipment) it is stated:

“(4) Pursuant to § 429.12(b)(13), a certification report must include supplemental information submitted in PDF format. The
equipment-specific, supplemental information must include any additional testing and testing set up instructions (e.g., charging
instructions) for the basic model; identification of all special features that were included in rating the basic model; and all other
information (e.g., operational codes or component settings) necessary to operate the basic model under the required conditions
specified by the relevant test procedure. A manufacturer may also include with a certification report other supplementary items
in PDF format (e.g., manuals) for DOE consideration in performing testing under subpart C of this part. The equipment-specific,
supplemental information must include at least the following:

“(v) Variable refrigerant flow multi-split air conditioners with cooling capacity less than 65,000 Btu/h (3-phase): The
nominal cooling capacity in British thermal units per hour (Btu/h); outdoor unit(s) and indoor units identified in the tested
combination; components needed for heat recovery, if applicable; rated airflow in standard cubic feet per minute (SCFM) for
each indoor unit; water flow rate in gallons per minute (gpm) for Water-source units only; rated static pressure in inches of
water; compressor frequency set points; required dip switch/control settings for step or variable components; a statement
whether the model will operate at test conditions without manufacturer programming; any additional testing instructions, if
applicable; if a variety of motors/drive kits are offered for sale as options in the basic model to account for varying installation
requirements, the model number and specifications of the motor (to include efficiency, horsepower, open/closed, and number
of poles) and the drive kit, including settings, associated with that specific motor that were used to determine the certified
rating; and which, if any, special features were included in rating the basic model. Additionally, upon DOE request, the
manufacturer must provide a layout of the system set-up for testing including charging instructions consistent with the
installation manual.

“(vi) Variable refrigerant flow multi-split heat pumps with cooling capacity less than 65,000 Btu/h (3-phase): The
nominal cooling capacity in British thermal units per hour (Btu/h); rated heating capacity in British thermal units per hour
(Btu/h); outdoor unit(s) and indoor units identified in the tested combination; components needed for heat recovery, if
applicable; rated airflow in standard cubic feet per minute (SCFM) for each indoor unit; water flow rate in gallons per minute
(gpm) for Water-source units only; rated static pressure in inches of water; compressor frequency set points; required dip
switch/control settings for step or variable components; a statement whether the model will operate at test conditions without
manufacturer programming; any additional testing instructions, if applicable; if a variety of motors/drive kits are offered for
sale as options in the basic model to account for varying installation requirements, the model number and specifications of the
motor (to include efficiency, horsepower, open/closed, and number of poles) and the drive kit, including settings, associated
with that specific motor that were used to determine the certified rating; and which, if any, special features were included in
rating the basic model. Additionally, upon DOE request, the manufacturer must provide a layout of the system set-up for testing
including charging instructions consistent with the installation manual.

“(vii) Variable refrigerant flow multi-split air conditioners with cooling capacity greater than or equal to 65,000 Btu/h:
The nominal cooling capacity in British thermal units per hour (Btu/h); outdoor unit(s) and indoor units identified in the tested
combination; components needed for heat recovery, if applicable; rated airflow in standard cubic feet per minute (SCFM) for
each indoor unit; water flow rate in gallons per minute (gpm) for Water-source units only; rated static pressure in inches of
water; compressor frequency set points; required dip switch/control settings for step or variable components; a statement
whether the model will operate at test conditions without manufacturer programming; any additional testing instructions if
applicable; if a variety of motors/drive kits are offered for sale as options in the basic model to account for varying installation
requirements, the model number and specifications of the motor (to include efficiency, horsepower, open/closed, and number
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of poles) and the drive kit, including settings, associated with that specific motor that were used to determine the certified
rating; and which, if any, special features were included in rating the basic model. Additionally, upon DOE request, the
manufacturer must provide a layout of the system set-up for testing including charging instructions consistent with the
installation manual.

“(viii) Variable refrigerant flow multi-split heat pumps with cooling capacity greater than or equal to 65,000 Btu/h: The
nominal cooling capacity in British thermal units per hour (Btu/h); rated heating capacity in British thermal units per hour
(Btu/h); outdoor unit(s) and indoor units identified in the tested combination; components needed for heat recovery, if
applicable; rated airflow in standard cubic feet per minute (SCFM) for each indoor unit; water flow rate in gallons per minute
(gpm) for Water-source units only; rated static pressure in inches of water; compressor frequency set points; required dip
switch/control settings for step or variable components; a statement whether the model will operate at test conditions without
manufacturer programming; any additional testing instructions if applicable; if a variety of motors/drive kits are offered for
sale as options in the basic model to account for varying installation requirements, the model number and specifications of the
motor (to include efficiency, horsepower, open/closed, and number of poles) and the drive kit, including settings, associated
with that specific motor that were used to determine the certified rating; and which, if any, special features were included in
rating the basic model. Additionally, upon DOE request, the manufacturer must provide a layout of the system set-up for testing
including charging instructions consistent with the installation manual.

“(ix) Water-source variable refrigerant flow heat pumps: The nominal cooling capacity in British thermal units per hour
(Btu/h); rated heating capacity in British thermal units per hour (Btu/h); rated airflow in standard cubic feet per minute (SCFM)
for each indoor unit; water flow rate in gallons per minute (gpm); rated static pressure in inches of water; refrigeration charging
instructions (e.g., refrigerant charge, superheat and/or subcooling temperatures); frequency set points for variable speed
components (e.g., compressors, VFDs), including the required dip switch/control settings for step or variable components; a
statement whether the model will operate at test conditions without manufacturer programming; any additional testing
instructions if applicable; if a variety of motors/drive kits are offered for sale as options in the basic model to account for
varying installation requirements, the model number and specifications of the motor (to include efficiency, horsepower,
open/closed, and number of poles) and the drive kit, including settings, associated with that specific motor that were used to
determine the certified rating; and which, if any, special features were included in rating the basic model. Additionally, upon
DOE request, the manufacturer must provide a layout of the system set-up for testing including charging instructions consistent
with the installation manual.”

D3 Supplemental Testing Instructions. Manufacturers of VRF Systems are required to develop and submit Supplemental
Testing Instructions for each Basic Model to ensure that their VRF Systems can be properly installed in the laboratory and
tested by a third party testing organization. The following lists include the requirements identified in 10 CFR §429.43 as a
reference only, followed by suggested additional inclusions to the STI for each Basic Model:

D3.1 10 CFR §429.43 Required STI Inclusion (provided for information in this standard).

D3.1.1 System Nominal Cooling Capacity, Btu/h

D3.1.2 System Standard Rating Heating Capacity, Btu/h (High-Temperature Steady State Heating for Air-

Source)

D3.1.3 Water flow rate per test, gpm

D3.1.4 Rated static pressure, in H2O, where applicable

D3.1.5 Rated Airflow per test, scfm

D3.1.6 Compressor Frequencies per test

D3.1.7 Required dip switch and Control Setting(s) per test

D3.1.8 Confirmation statement to the requirement of an additional manufacturer software/hardware in order to

perform rating tests.

D3.1.9 Additional Test Instructions (general)

D3.1.10 Motor/Drive Kit options for different field applications
D3.1.10.1 For each motor kit option: motor efficiency, horsepower, open/closed windings/number of
poles

D3.1.11 Drive kit settings per test

D3.1.12 Special features or accessories required to obtain the listed rating.

D3.1.13 Layout of the system for testing purposes

D3.1.14 Charge instructions or a reference to the installation manual procedure for refrigerant charge

D3.1.15 Items required to permit heat recovery
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D3.1.16 Any referenced or included MII (or version identification) used for ratings.
D3.2 Recommended Items to be Included in Supplemental Testing Instructions.

D3.2.1 Identify the Tested Combination

D3.2.2 ODU set-up especially for Combined Modules

D3.2.3 Set-up for IDUs in the test room(s)

D3.2.4 Nominal Cooling Capacity of each Indoor Unit

D3.2.5 Identify if the Oil Recovery Mode occurs in less than two hours

D3.2.6 Allocation of IDU’s for SCHE testing (For heat recovery systems, identify the split of the IDUs between
heating and cooling)

D3.2.7 Refrigerant piping diagram

D3.2.8 Power wiring diagram

D3.2.9 Control wiring diagram

D3.2.10 Identify the System Control device required for testing

D3.2.11 Define which ODUs/compressors will be operating for each test

D3.2.13 Airflow-control Settings per each Indoor Unit

D3.2.14 System break-in requirements

D3.2.15 Steady-State Test Critical Parameter Adjustment Instructions

D3.2.16 Liquid flow rate per module (applicable for VRF Water-source Heat Pump system)
D3.2.17 Standard options used for rating tests

D3.3 CVP Data Requirements.
D3.3.1 If applicable, the required thermostat set points to ensure control for 80°F dry bulb temperature,
accounting for Set Point Bias. Adjustments for set point offset are addressed separately in section 5.1.5.2

D3.3.2 The starting indoor dry bulb temperature for the CVP shall be specified in the STI and must be between
82°F and 86°F.

D3.3.3 The indoor dry bulb temperature ramp rate R2
D3.3.4 Model numbers of Tested Combination Indoor Units

D3.3.5 The indoor units to be Thermally Active for testing shall be specified in the STI for all load points. The
indoor units to be Thermally Active for the 25% load point must represent no more than a Connected Capacity of
50%.

D3.3.6 The operational settings of all critical parameters to be overridden during steady-state testing shall be
reported in the STI for each load point. A unique ID shall be given to each component to identify operation during
testing. Use Table D1 as an example template for reporting critical parameter values. The number and composition
of overridden critical parameters is unique for each basic model.

Table D1. Example Template Reporting Format for Critical Parameters
Critical Parameters Test Load Point
Group Unidue | Measurement | 1002 75% 50% 25%

Compressor Comp_1 Hz

Compressor Comp 2 Hz

Outdoor Fan ODF 1 RPS

Outdoor Fan ODF 2 RPS
Modulating Valve MV _1 Pulses
Modulating Valve MV 2 Pulses
Modulating Valve MV 3 Pulses

D4  Examples of PDF Graphics. Typical wiring and piping diagrams for VRF Systems can be seen in Figure D1, Figure
D2, and Figure D3 below
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Figure D1. Typical Wiring Diagram for Heat Pump
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