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AHRI STANDARD 1250-2020

PERFORMANCE RATING OF WALK -IN COOLERS AND
FREEZERS

Section 1. Purpose

1.1 Purpose The purpose of this standard is to establish, for walkkoolers and freezers: definitions; test requirements;
rating requirements; minimum data requirements for Published Ratings; operating requirements; marking and nameplate data
and conformance conditions.

1.1.1 Intent This standard is intended for the guidance of the industry, including manufacturers, deisigtadess,
contractors and users.

1.1.2 Review and AmendmenThis standard is subject to review amdendment as technology advances.

Section 2. Scope

2.1 Scope This standard applies to mechanical refrigeration equipment consisting of an integrated single package
refrigeration unit, or separatait cooler and condensing unit sections, wheredhedensing section can be located either
outdoor or indoor. Gntrols may be integral, or can be provided by a separate party as long as performance is tested and
certified with the listed mechanical equipment accordingly.

2.2 Exclusions This standard @es not apply to:

2.2.1 Enclosures used for telecommunications switch gear or other equipment requiring cooling

2.2.2 Enclosures designed for medical, scientific or research purposes

2.2.3 Performance testing and efficiency characterizatiorafd pardél rack Refrigeration $stems (condensing
unit)

2.2.4 Performance testing and efficiency characterizationMafik-in Cooler andWalk-in Freezerrefrigeration
systems with liquid cooled condensing units

2.2.5 Performance testing and efficiency characteioraof Walk-in Cooler andWalk-in Freezerrefrigeration
systemausingCarbon dioxideglycol, or ammonia

Section 3. Definitions

All terms in this document will follow the standard industry definitions in #W8HRAE Terminologywebsite
(https://www.ashrae.org/resouregniblications/feeresources/ashraerminology unless otherwise defined in this section.

3.1 AdaptiveDefrost A defrost control system that reduces defaystie frequency by initiating defrostyclesor adjusting
the number of defrostycles per day irresponse to operating conditions (e.g., moisture levels in the refrigerated space, coil
frost load) rather than initiating defrastcles strictly based on compressor run time or clock time.

3.2 AnnualWalkin Energy FactofAWER. A ratio of the total kat, not including the heat generated by the operation of
refrigeration systems, removed, in Btu, from a wialkox duringoneyearperiod of usage for refrigeration to the total energy
input of refrigeration systems, in wadtburs, during the same period

3.3 DedicatedCondensing UnitA specific combination oRefrigeration System components for a given refrigerant,
consisting ofan assembly that
(1) Includesone or more electric motor driven positive displacement compressors, condensers, and eE@ssori
provided by the manufactureand
(2) Is designed to serve erefrigerated load.

34 Energy Efficiency Ratio (EERA ratio of the Refrigeration Capacity in Btu/h to the power input values in watts at any
given set of Rating Conditiorexpressed in Btu/W-h.
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3,5 Off-cycle The operating state of a system when it is not in refrigeration mode. This does not include transient conditions
such as pumplown. Typicditems running during the Offycle include controls or crankcase heaters.

36 Oncycle. The operating state of a system when it is in refrigeration mode. This is a-Stagdgondition and does
not include transient conditions such as starior pull down. Typical items running during the-€ytle include evaporator
fans,condenser fans, compressor, and any controls.

3.7 Published RatingA statement of the assigned values of those performance characteristics, under stated rating conditions,
by which a unit may be chosen to fit its application. These values applytatalbf like nominal size and type (identification)
produced by the same manufacturer. The term Published Rating includes the rating of all performance characteristics shown
on the unit or published in specifications, advertising or other literatureotledtiby the manufacturer, at stated Rating
Conditions.

3.7.1  Application Rating A rating based on tests performed at application Rating Conditions, (other than Standard
Rating Conditions).

3.7.2  Standard RatingA rating based on tegperformed at Standard Rating Conditions.

3.8 Rating ConditionsAny set of operating conditions under which a single level of performance results and which causes
only that level of performance to occur

3.8.1 Standard Ratings ConditionRating conditbns used as the basis of comparison for performance character
istics.

39 Refrigeration CapacityThe capacity associated with the increase in total enthalpy between the liquid refrigerant
entering the expansion valve and superheated return gas mdlbiglie mass flow rate of the refrigerant.

3.9.1 Gross Refrigeration CapacityThe heat absorbed by the refrigerant, Btu/h. This is the sum of the Net
Refrigeration Capacity and the heat equivalent of the eneayiredto operate the Unit Cooler. This includes both
sensible and latent cooling.

39.2 NetRefrigeration Capacityherefrigeration capacity available for space and product cooling, Btu/h. Itis equal
to the Gross Refrigeration Capacity less the heat equivalent of energy required to operate the Unit Cooler (e.g.:
evaporator fangjefrost cycle

3.10 Refrigeration Systenihe mechanism (including all controls and other components integral to the system's operation)
used to create thesfrigerated environment in the interior of a wdkcooler or walkin freezer, consisting od Dedicated
CondensindJnit or a Unit Cooler.

3.10.1 MatchedRefrigeration System Matchedpair). A combination of a BdicatedCondensingUnit andone or
more Unit Coolerspecified by theDedicated Condensing Unitanufacturewhich are alldistributed in commerce
together. Singléackaged Dedicated Systems are a subset of Matched Refrigeration Systems.

3.10.2 SinglepackagedRefrigerationSystem(Singlepackaged)A MatchedRefrigeration System that isSingle
packagedassembly that inclles one or more compressors, a condenser, a means for forced circulegivigefated

air, and elements by which heat is transferred from air to refrigerant, without any element external to the system imposing
resistance to flow of theefrigeratedair.

3.11 Saturation TemperaturdRefrigerant temperature at the Unit Cooler inlet or outlet determined either by measuring the
temperature at the outlet of the tphase refrigerant flow, for a Liquid Overfeed Unit Cooler, or by measuring refrigerant
pressure and determining the corresfing temperature from reference thermodynamic tables or equations for the refrigerant,
expressed ifiF. For zeotropic refrigerants, the corresponding temperature to a measured pressuefrigetant Dew Point

or bubble point accordingly

3.12 "Shall'or"Should.'Shal | 6 or fAshoul dd shall be interpreted as fc

3.12.1 Shall Where "shall" or "shall not" is used for a provision specified, that provision is mandatomyfiance
with the standard is claimed.
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3.12.2 Should."Should," is used tdndicate provisions which are not mandatory, but which are desirable as good
practice.

3.13 Steadystate An operating state of a system, including its surroundings, in which the extent of change with time is within
the required limits within thistandard.

3.14 Test ReadingThe recording of one full set of the test measurements required to assess the performance of the test unit.
The reading of a specific test instrument at a specific point in time. The test measurement may be averagleer with
measurements of the same parameter at the same time to determine a Test Reading or averaged over the duration of the test
determine the value for the test run

3.15 Total Walkin System Heat Load.otal heat load to the walk system includingValk-in Box Load and the heat load
to the box contributed by the operation of Befrigeration System

3.151 Walkin System High Loafto 0 "Q Total Walkin System Heat Load during a High Load Period.
3.152 Walkin System Low Loaflo 0 0. Total Wak-in System Heat Load during a Low Load Period.

3.16 Unit Cooler. A forcedcirculationfreedelivery assemblyjncluding means for forced air circulation and elements by
which heat is transferred from air to refrigerant without any elemetnal to the cooler imposing air resistance. These may
also be referred to as Air Coolers, Cooling Units, Air Units or Evaporators.

3.17 Walkin Box Load Heat load to the walln box resulting from conduction, infiltration and internal heat gainsfro
equipment that is not related to the refrigeration system, such as lights asdeattheaters, etc.

3.17.1 High Box Loadd 0 JOWalk-in Box Load during a High Load Period.
3.17.2 Low Box Loadd 0 )0 Walk-in Box Load during a Low LoaBeriod.

3.18 Walkin Cooler(Refrigerator)and Walkin Freezer(Freezer).An enclosed storage spa@drigeratedto temperatures,
respectively, above, and at or below F2hat can be walked into, and has a total chilled storage area of less thaftZ3,000
Also referred to as WICF.

3.19 WICF Load Factor.A ratio of theTotal Walkin System Heat Loath theSteadystateNet Refrigeration Capacity.

3.20 WICF Load Period. A twenty-four-hour day.

3.20.1 WICF High Load Period The period of the dagorresponding to frequent door openings, product loading
events, and other design Load Factors. For the purposes of this standard, this period shall be 8 continuous hours.

3.20.2 WICF Low Load Period The period of the day other than the High Lé&aiod. For the purposes of this
standard, this period shall be the remaining 16 continuous hours of the total Load Period.

Section 4. Instrumentation Accuracy and Test Tolerances

4.1 InstrumentdAccuracy All measuring instruments shall be selediecheet or exceed the accuracy criteria listed in Table

1 for each type of measurement. Precision instruments and automated electronic data acquisition equipment shall be used tc
measure and record temperature, pressure and refrigerant flow rate testtpega All measuring instruments and instrument
systems (e.gdata acquisition coupled to temperature, pressure, or flow sensors) shall be calibrated by comparison to primary
or secondary standards with calibrations traceable to National Institutarafe®tls and Technology (NIST) measurements,

other recognized national laboratories, or derived from accepted values of natural physical constants. All test irsdtaliments

be calibrated annually, whenever damaged, or when the accuracy is called stimnque
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Table 1. Instrumentation Accuracy

Measurement Minimum Accuracy
Temperature, Air Entering/LeavingF +0.25
Temperature, Refrigerant Liquid/Vapor at Unit Cooler In/OBt +0.5
TemperatureQthers °F +1
Air Relative Humidity, % +3

RefrigerantPressurepsi

Pressure corresponding to = 0.2 °F of Saturation

Temperature

Air Pressurgin Hg

+0.05

RefrigerantFlow

1 % of reading

Liquid Flow

1 % of reading

Electrical,Motor kilowatts/amperes/voltage

Electrical,Auxiliary kilowatt input (e.g. heater)

1 % of reading

SpeedMotor / fan shaft

1 % of reading

Brine Specific Gravity

1 % of reading

Time, Hours / minutes / seconds

0.5 % of time interval

4.2 TestOperating and Test Condition Tolerancekless otherwise specified] &teadystatetemperaturgpressure, mass
flow, electrical voltage and electrical requerty measurementshall be made in accordance with Tabler2Table 3, as

appropriate

4.2.1 Provisions for Unit Coolers Tested Alonk thetestoperating ottestcondition tolerancespecified in Table 3
cannot be achieved due to factory supplied expansion device and/or liquid solenoid, those components may be
from the refrigerantflow circuit. Howevey the removed components shall remain energized and included ir

measurement of energy consumption.

Table 2. Test Operating and Test Condition Tolerances for Matched
Units Tested Alone Steady -state Test

-pairs and Dedicated Condensing

test candition.

ook w

Measurement Location Test Operatingolerancé Test Condition Tolerance
Indoor dry-bulb, °F Enteringtemperaturé 4.0 +05

Indoor wetbulb, °F Entering temperatufe 4.0 +05

Outdoor drybulb, °F Entering temperatufg +4.0 +1.0

Outdoor wetbull®, °F Entering temperatufe +2.0 +1.0

Electrical voltage, % of readifig | All +2.0 +1.0

Electrical Frequency, % of readin| All +1.0 +1.0
Refrigerant Mass Flow Rate All Greater of3 Ib/h or2% of readin -

Pressurg % of reading Suction 2% 1%

Notes:

1. Testoperatingtolerance is the maximum permissible range of mm@asurement. When expressed as a percentag
maximum allowable variation is the specified percentage of the average value.
2. Testconditiontolerance is the maximum permissible variation of the average value of the mearsiufirem the specifie(

Outdoor wet bulb temperature tolerance applies only to units with evaporative cooling anep8akglged Systems.
For threephase power, voltage imbalance shall be no more tharfr@m®gphase to phase

Suctionpressure tolerances applydoly Dedicated Condensing Units tested alone

Measured at air entering location,secified inSection C3.1 of Appendix C.
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Table 3. Test Operating and Test Condition Tolerances for Unit Coolers Tested Alone Steady -state Test
Measurement Location TestOperating Test Condition
Tolerancé Tolerance
Indoor drybulb, °F Entering temperatufe +10 +0.5
Indoor wetbulb, °F Entering temperatufe +10 +0.5
Air dry-bulb temperature differencéF | Entering temperatufe +0.5 -
Refrigerant Mass FloWRate All Greater of3 Ib/h or i
2% of reading
Inlet Saturation Temperaturd; Entering temperature +5.0 +25
Inlet Subcooling;yF Entering temperature +5.0 +2.0
Outlet Saturation Temperatufd; Leaving temperature +1.0 +0.5
Outlet SuperheatF Leaving temperature +1.5 +1.0
Electrical voltage, % of readifig All +2.0 +1.0
Electrical Frequency, % of reading All +1.0 1.0
Notes:
1. Testoperatingtolerance is the maximum permissible range of any measurement. axjhierssed as a percentage,

2.

3.

Testconditiontolerance is the maximum permissible variation of the average value of the meastiirem the specifie(
test condition.

maximum allowable variation is the specified percentage of the average value.

Measuredat air entering location, apecified inSection C3.1 of Appendix C.
For threephase power, voltage imbalance shall be no more thaind?fgphase to phase

51

Section 5. Testing and Rating Requirements

Method of TesfThe method of test for walk cooler and freezer systems thave matched Unit Coolers abedicated

Condensing Ung, and the procedures of testibgdicated Condensing Usiand Unit Coolers individually are described in
Appendix C of this standard.

52

Standard Ratings

5.2.1 Standard Rating ConditionsStandard rating conditions for medium and low temperatMisgched
Refrigeration System(Matchedpairs), Unit Coolers tested alone, abddicated Condensing Unitested lane are
established in Tablesthroughl7. The unit wunder test shall use the tab
All testing shall be performed at the nameplate rated voltage(s) and frequency. For equipment which is rated with 208
230 V dual naraplate voltages, Standard Rating tests shall be performed at 230 V. For all other dual nameplate voltage
equipment covered by this standard, the Standard Rating tests shall be performed at both voltages or at the lower of the
two voltages if only a singl8tandard Rating is to be published.

522 MeasuredValueseach unit under test shall have all values
determined using the appropriate test methods established in Appendix C.

5.2.3 Published StandarRatings.

52.31 Annual Walkin Energy Factor (AWEF}hall be calculatetbr each unit under test, according to
Section 7 of this standard

5.2.3.2 Net Refrigeration Capacitghall be determined for each Steadgte condition listed in the
applicabé Standards Ratings Conditiotable (see Tables 4 through 17Net Refrigeration Capacity is
calculated in Section 7 fddedicated Condensing Usitested alone and is measured directly as dictated in
Appendix C for Matchegbairs and Unit Coolers testetbae.

5
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53

Application Ratings

53.1
17.

532

ApplicationRating Conditionsare any operating conditions other than thesblished in Tables 4 through

Measured ValuesEach unit under test shall determine all measured valuesoe-gycle power off-cycle

power, net or gross refrigeration capacity, a@edrost cyclepower (if applicablé)using the appropriate test methods
established in Appendix C.

53.3
point.

Published Aplication Ratings.One or more of the following shall be published for an Application Rating

53.3.1 Net RefrigerationCapacity shall be determined for each application rating conditiet
Refrigeration Capacity is calculated in Section 7Dedicated Condensing Usitested alone and is measured
directly as dictated in Appendix C for Matchpdirs and Unit Coolers tested alone.

5.3.32  Energy Efficiency Ratio (EERall be calculated for each Steatgte application rating condition,
for Matchedpair, SinglepackagedandDedicated Condensing Unitested alon€EER is calculated as tinet
Refrigeration Capacityin Btu/h) to thesystem steadgtate pwer consumption(% (in watts).The system
Steadystate pwer consumptionincludes power consumptions of compressor(s), both condenser and
evaporator fansgnd any other components that consume power during the SteddyOrcycle test. EER is
expressed in Btu/W.

5.3.33  Application Rating Conditionshall be reported when Net Refrigeration Capacity and/or EER is
published. Specifically, all ambient and/or refrigerant condition categories listin ioperatingcondition
tables (Tables 4 through 17), shall Ipablished for the specifi@application rating condition.

5.4 Acceptance Criterialo comply with this standard, measured test results shall not be less than 95% of Published Ratings

for Capacity AWEF andEER
Table 4. Standard Rating Conditions for  Fixed Capacity Refrigerator Matched -pair,
Dedicated Condensing Unit Located Indoor
Unit Unit .| Condenser| Condenser
Cooler | Cooler Air . .
_ Air Entering A|r_ A|r_ Compre_ssor o
Test Title . . Entering Entering Operating Test Objective
Entering | Relative
- Dry-bulb, | Wetbulbt, Mode
Dry- Humidity, = =
bul b % ¢ €
Refrigeration Determine Net
Capacit Compressor| Refrigeration Capacity of
Am%ieni( 35 <50 90 75, 6% (I)On Unit (glooler,r’] agd in);/)ut
Condition A power,O
Measure total input
wattage during
Off-cycle 35 <50 90 i Compressor compressor off
Power off cycle,(% 5 +
%& )
Note:
1. Required only for evaporativi@edicated Condensing Usit
2. Maximum allowable value for Singlpackagé Systemghat do not use evaporatiedicated Condensing
Units, where all or part of the equipment is located in the outdoor room.
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Table 5. Standard Rating Conditions for
Dedicated Condensing Unit

Fixed Capacity Refrigerator Matched

Located Outdoor

-pair,

Unit Unit
Cooler Cogler Condenser Cono!enser
' Air AII’. AII" A|r' Compre§sor o
Test Title Entering Entering Entering Entering Operating Test Objective
Drv- Relative | Dry-bulb, | Wetbulb, Mode
ry L
Humidity, eF e F
bul b o
0
Determine Net
. . Refrigeration Capacity
Refrigeration . AL
Capacity, Ambient | 35 <50 95 75% 68 Comgressor of Unit Coolern)
Condition A n andinput power,O
at high temperature
condition
Measure total input
Off-cycle Power, :
Ambient Condition | 35 <50 95 75, 68 | COMPIessOr ‘é";ﬁi?eesggg?ﬁcycle
A (C5 +00 § )
Determine Net
Refrigeration Compressor Refriggratrion .
Capacity, Ambient 35 <50 59 541, 46 Opn Capacityn] f, of Unit
Condition B Cooler and system
input powver,O j
Measure total input
Off-cycle Power, :
Ambien: Conditon | 35 <50 59 542, 46 | COMPIESsOr ‘é";ﬁi?eesggg?ﬁcycle
(s +00 5 )
Determine Net
Refrigeration Compressor Refriggra}ion _
Capacity, Ambient 35 <50 35 341, 29 (gn Capacityy) , of Unit
Condition C Cooler and system
input powerO ;
Measure total input
Off-cycle Power, Compressor wattage during
Ambient Condition 35 <50 35 341, 29 Cg)ff compressoOff-cycle,
C ¢y +00 § )

Note:

1. Required only for evaporatiVeedicated Condensing Uait
2. Maximum allowable value for Singleackage Systemghat do not use evaporatiBedicated Condensing
Units, where all or part of the equipment is located in the outdoor room.
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Table 6. Standard Rating Conditions for
Dedicated Condensing Unit

Two Capacity Refrigerator Matched
Located Outdoor

-pair,

Unit

Unit Cooler Air Condenser
Cooler Air Enterin Air Condenser Compressor
Test Title Entering Relativg Entering | Air Entering o erat?n Mode Test Objective
Dry-bulb, AU Dry-bulb, | Wetb u | b| —Pe&ing
Humidity,
eF % eF
Refrigeration Determine Net
Capacity, Minimum Refrige_ration _
Ambient 35 <50 95 75, 6& Capacit Capacity of Unit
Condition A pacity Cooler,j § , and
Low Speed input power,0 j
Refrigeration Determine Net
Capacity, Maximum Refriggration .
Ambient 35 <50 95 75 6& Capacit Capacity of Unit
Condition A pacity Cooler,j  and
High Speed input powerO
Measure total input
Off-cycle wattage during
Power, Ambient| 35 <50 95 75!, 6& Compressor Off | compressoOff-
Condition A cycle (C  +
00 ;)
. . Determine Net
Eggggt?t'on Refrigeration
' ini Capacity of Unit
Ambient 35 <50 59 541, 467 Minimum Do
Condition B Capacity Cooler,
Low Speed N r,and system
input power,O
. : Determine Net
gzgfc?t?tlon Refrigeration
' i Capacity of Unit
Ambient 35 <50 59 54, 46 Masimum | ~SBes
Condition B Capacity ; ’
High Speed N i ,and system
input power,O
Measure total input
Off-cvcle wattage during
<y compressoOff-
Power, Ambient 35 <50 59 541, 46 Compressor Off cyclg © ; +
Condition B ) h
00 & )
) . Determine Net
gzgfgt?t'on Refrigeration
’ ini Capacity of Unit
Ambient 35 <50 35 34, 20 Minimum | o
Condition C Capacity . '
Low Speed N r,and system

input power,O
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Table 6. Standard Rating Conditions for

Dedicated Condensing Unit

Two Capacity Refrigerator Matched
Located Outdoor

(continued)

-pair,

Refrigeration

Determine Net
Refrigeration

1. Regquired only for evaporatiieedicated Condensing Unit
2. Maximum allowable value for Singlpackage Systemghat do not use evaporatibedicated Condesing Unis,
where all or part of the equipment is located in the outdoor room.

Capacity, Maximum Capacity of Unit
Ambient 35 <50 35 344, 2% Capacity Cooler,j f , and
Cpndition C system input power,
High Speed 0O ;
Measure total input
Off-cycle wattage during
Power, Ambient 35 <50 35 34%, 29 Compressor Off | COMPressooff-
Condition C f:yfle €5 +
00 )
Note:

Table 7. Standard Rating Conditions for

Dedicated Condensing Unit

Variable Capacity Refrigerator Matched
Located Outdoor

-pair,

Unit Unit Cooler Condenser| Condenser
Cooler Air Air Enterin Alr Alr Compressor
Test Title Entering -rng Entering Entering P Test Objective
Relative Operating Mode
Dry-bulb, - Dry-bulb, | Wetbulb,
Humidity, %
e F e F e F
Refrigeration Determine Net _
Capacity, o Refrlgerauon Capacity,
Ambient 35 <50 95 75! 6 Cgmgg'r':unll-l of Unit Cooler,
Condition A pacity, k= A f ,and system
Low Speed input power,0O
Refrigeration Determine Net _
Capacity, | di Refrlg_eratmn Capacity,
Ambient 35 <50 95 75! 68 Cnterm_tey IEE? 9f Unit Cooler, _
Condition A apacity, k=i A &, and system inpu
Variable Speed power,O
Refrigeration Determine Net _
Capacity, ] Refrigeration Capacity
Ambient 35 <50 95 75 68 CMaX'_m“rE_Z of Unit Cooler,
Condition A apacity, k= andsystem input
High Speed power,O j
Measure total input

Off-cycle wattage during
Power, Ambient 35 <50 95 75, 68 Compressor Off | COmpressooff-cycle,
Condition A ¢y +00 )
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Table 7. Standard Rating Conditions for

Dedicated Condensing Unit

Variable Capacity Refrigerator Matched
Located Outdoor (continued)

-pair,

Refrigeration Determine Net
Capacity, Minimum Refrigeration Capacity of
Ambient 35 <50 59 54, 46 Lo Unit Cooler,  , and
- Capacity, k=1 X )
Condition B system input poweilQ
Low Speed
Refrigeration Determine Net
Capacity, : Refrigeration Capacity of
Ambient 35 <50 59 541, 467 (':rggggte;;f‘:tf Unit Cooler,j f, and
Condition B system input poweiQ f
Variable Speed
Refrigeration Determine Net
Capacity, Maximum Refrigeration Capacity of
Ambient 35 <50 59 54, 46 L Unit Cooler,] ; and
- Capacity, k=2 ) )
Condition B system input poweilQ
High Speed
Measure total input wattage
Off-cycle during compressaDff-
Power, Ambient 35 <50 59 541, 46 Compressor Off le (O -
Condition B oycle (C 5+
00 & )
Determine Net
Refrigeration Refrlgerauor? Capacity of
c . Unit Cooler,j  , and
apacity, Minimum i i
Ambient 35 <50 35 34, 2% Lor_, | System input powelQ) j ,
Condition C Capacity, k=1 | at coldcondition and
capacity
Determine Net
Refrigeration Refrigeration Capacity of
Capacity, Intermediate Unit Coolersj j, and
Ambient 35 <50 35 34 29 1eHET | system input powe© 7 , at
- Capacity, k=i "
Condmon C cold condition and
Variable Speed intermediate compressor
capacity
Determine Net
Refrigeration Refrigeration Capacity of
Capacity, Maximum Unit Cooler,j ; and
Ambient 35 <50 35 34, 2% XIMUM. | system input powei |,
o Capacity, k=2 .
Condition C at cold condition and
High Speed maximum compressor
capacity
Measure total input wattage
Off-cycle during compressabff-
Power, Ambient 35 <50 35 341, 29 Compressor Off | cyclg (C 5+
Condition C 00 )
Notes:

1. Required only for evaporatiieedicated Condensing Usit

2. Maximum allowable value for Singleackage Systemghat do not use evaporatiiedicated Condensing Usjtwhere

all or part of the equipment is located in the outdoor room.

3. For the intermediate capacity test, the compressor capacity shall basetdditional capacity stage that is closest t¢

the aveage of the minimum and maximum capacity.
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Table 8. Standard Rating Conditions for Fixed Capacity Freezer Matched -pair,
Dedicated Condensing Unit Located Indoor
Unit Unit Cooler
Cooler Air Air Entering Condenser Condenser Air Compressor
Test Title Entering lati Air Entering | Entering Wetbulb, Operating Test Objective
Dry-bubb, |, RSAVe | by ut b e F Mode
e F Humidity, %
Determine Net
Refrigeration Compressor Refrigeration Qapacity
Capacity, Ambient|  -10 <50 90 754, 65 gn of Unit Cooler,j
Condition A and system input
power,O
Measure total input
Off-cycle Power 110 <50 90 75, 657 Comgf;essor ‘é";‘r:?)?;gg:'ggftycla
(Cp +00 5 )
System Test acc_ording tq
Defrost -10 <50 Dependent Append|x~C Section
C10,0"Q0
Note:

1. Required only for evaporative Dedicated Condensing Units.

2. Maximum allowable value for Singlpackaged Systems that do not use evaporative Dedicated Condensing Units

all or part of the equipment is located in the outdoor room.

Table 9. Standard Rating Conditions for  Fixed Capacity Freezer Matched -pair,
Dedicated Condensing Unit Located Outdoor
Unit Unit Cooler Condenser| Condenser|
Cooler Air Air Enterin Air Air Compressor
Test Title Entering >rng Entering Entering Operating Test Objective
Relative
Dry-bulb, - Dry-bulb, | Wet-bulb, Mode
Humidity, %
e F eF e F

Refrigeration Determine Net

Capacity, " Compressor | Refrigeration Capacity of

Ambient -10 <50 95 7%, 68 Oon Unit Cooler,j ; and

Condition A system input poweiQ
Measure total input wattag

Off-cycle c during compressabff-

Power, Ambienf{  -10 <50 95 75, 68 OMESS eycle (@ +

Condition A 00 § )

fri . Determine Net
Ee rigeration c Refrigeration Capacity of
apacity, -10 <50 59 54t 4@ OMPressor | ynit Cooler, ;, and

Ambient ' On . .

Condition B system input poweiQ j ,
at moderate condition
Measure total input wattag

Off-cycle c duringcompressoOff-

Power, Ambient  -10 <50 59 541, 46 o | cycle (@ +

Condition B 00 )

11
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Table 9. Standard Rating Conditions for  Fixed Capacity Freezer Matched -pair,
Dedicated Condensing Unit Located Outdoor (continued)

. . Determine Net
Refrlggratlon Refrigeration Capacity of
Capacny, -10 <50 35 341 2 Compressor Unit Coolerj 1, and
Ambient ' On . .
Condition C system input poweiQ

at cold condition

Measure total input wattag
Off-cycle during compressabff-
Power, Ambient  -10 <50 35 341, 29 Com(%essor cycle (C j  +
Condition C 00 )

System Test according to Appendi

Defrost -10 <50 Dependent | C SectionC10,'0 Q0
Note:
1. Required only for evaporatiieedicated Condensing Unit
2. Maximum allowable value for Singleackage Systemshat do not use evaporatiidedicated Condensing Usijt
where all or part of the equipment is located in the outdoor room.

Table 10. Standard Rating Conditions for  Two Capacity Freezer Matched -pair,
Dedicated Condensing Unit Located Outdoor
Unit Unit (_:ooler Condenser| Condenser
Cooler Air . .
Air Enterin Alr Alr Compressor
Test Title . N9 Entering Entering P Test Objective
Entering Relative Operating Mode
- Dry-bulb, | Wetbulb,
Dry- Humidity, = =
bul b % ¢ ¢
) _ Determine Net
gzggc?tr;ltlon Refrigeration
' ini Capacity of Unit
Ambient 10 <50 95 75, 68 Minimum - pactty o
Condition A Capacity, k=1 | Coolern  ,
and input power,
Low Speed )
O i
. . Determine Net
Eggzlagcei}t?tlon Refrigeration
' i Capacity of Unit
Ambient 10 <50 95 75, 68 MaXIMUM | oot and
Condition A Capacity, k= . " &
High Speed ]nput power,
O i
Measure total
input wattage
Off-cycle during
Power, Ambient  -10 <50 95 75, 6& Compressor Off | compressoOff-
Condition A cycle (C 5 +
00 )

12
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Table 10. Standard Rating Conditions for

Condensing Unit Located Outdoor

Two Capacity Freezer Matched -pair, Dedicated

(continued)

. . Determine Net
Refrigeration Refrigeration
Capacity, ini Capacity of Unit
Ambient 10 <50 59 541, 46 Cx;gg:;rizl Cogerr}{ i
Condition B and system input
Low Speed power,O

) , Determine Net
Refrigeration Refrigeration
Capacity, i Capacity of Unit
Ambient -10 <50 59 54', 46’ MaXImunk]— Cogler}/ ;
Condition B Capacity, k=2 N h g

) and system input

High Speed power,0
Measure total
input wattage

Off-cycle during

Power, Ambient  -10 <50 59 541 A& Compressor Off compressoOff-

Condition B cyclg (C  +
00 )

) _ Determine Net
Refrigeration Refrigeration
Capacity, ini Capacity of Unit
Ambient -10 <50 35 34, 29 M|n|mumk_ Cogler ! 3
Condition C Capacity, k=1 N h 3

and system input
Low Speed power,0

) _ Determine Net
Refrigeration Refrigeration
Capacity, i Capacity of Unit
Ambient 110 <50 35 348, 29 CMaX'm“”IQ_Z copany o
Condition C apacily, k= an

) and system input
High Speed power,0
Measure total
input wattage
Off-cycle during
Power, Ambient|  -10 <50 35 34, 29 Compressor Off | ¢ompressoOff-
Condition C cycle (C  +
00 & )
Test according to
System Appendix C
Defrost -10 <50 Dependent | SectionC10,'0"Q
0
Note:

1. Required only for evaporativieedicated Condensing Unit
2. Maximum allowable value for Singleackage Systemshat do not use evaporatiledicated Condensing
Units, where all or part of the equipment is located in the outdoor room.

13
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Table 11. Standard Rating Conditions for

Dedicated Condensing Unit

Located Outdoor

Variable Capacity Freezer Matched -pair,

Unit
Cooler Unit Cooler Condenser Cono!enser
Air Air Enterin Alr Alr Compressor
Test Title . >rng Entering Entering P Test Objective
Entering Relative Operating Mode
L Dry-bulb, Wet-bulb,
Dry-bulb, | Humidity, %
eF eF
e F
. . Determine Net
Eggfcei}t?“on Refrigeration
ient Minimum | Capacity of Unit
- 1
Ambient 10 <50 95 75, 68 Capacity, k=1 | Cooler,
Condition A 2 - and tem
Low Speed N/, andsyste
input power,0 j
i ) Determine Net
CR:eelglagceit?tlon Refrigeration
' ' Capacity of Unit
Ambient 10 <50 95 75,69 | |nermediate | SERSEY
" Capacity, k=i ooler,
Condition A A &, and system
Variable Speed S ,
input power,O ;,
. . Determine Net
Egggjt?t'on Refrigeration
' i Capacity of Unit
Ambient 10 <50 95 75!, 68 Maxhum. o O
Condition A Capacity, k=2 t N "
) system inpu
High Speed power,0 ¢
Measure total
Off-cycle idnpl_Jt wattage
uring compresso
Power, Ambient -10 <50 95 75, 68 Compressor Off ) g 'p .
. Off-cycle, (C 5
Condition A o~
+00 )
. . Determine Net
Ezggceit?ﬂon Refrigeration
' ini Capacity of Unit
Ambient .10 <50 59 54t 46 M'”'mu”;_ Coglery o
Condition B Capacity, k=1 MR
Low Speed system input
power,O j
. . Determine Net
Ezggceit?ﬂon Refrigeration
' ' Capacity of Unit
Ambient 10 <50 59 54, 467 '”termed'lff‘? Pty
Condition B Capacity, k=i | Cooler, 5, a
Variable Speed system' nput
power,O j
) . Determine Net
(R:ggfceit?“on Refrigeration
' i Capacity of Unit
Ambient 110 <50 59 54 46 Max'r"w;_ Coglery i
Condition B Capacity, k=2 t N »
) system inpu
High Speed nower,O ¢

14
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Table 11. Standard Rating Conditions for
Dedicated Condensing Unit

Variable Capacity Freezer Matched -pair,

Located Outdoor

(continued)

Measure total
input wattage
Off-cycle during compresso
Power, Ambient  -10 <50 59 541, 46 Compressor Off ) - .
! Off-cycle (C
Condition B o~
+00 )
. . Determine Net
Eggfc?t?“on Refrigeration
' ini Capacity of Unit
Ambient 10 <50 35 34, 29 Minimum - P
" Capacity, k=1 | Cooler,
Condition C .
N r,and system
Low Speed . .
input power,0O
. . Determine Net
CRZZgIagcetra“on Refrigeration
Iy, i Capacity of Unit
Ambient -10 <50 3 34,29 égteégteﬁdlsi? Coglerrﬁy 7, and
Condition C pactly, k= avstem inh it
Variable Speed y . P
power,O
) ) Determine Net
CR:Zglagc?tr;“on Refrigeration
' i Capacity of Unit
Ambient -10 <50 35 341, 29 Max'm“”k‘_z Coglery "~ ond
Condition C Capacity, k= 1 &
Hiah Speed system input
gnh>p power,O j
Measure total
Off-cycle input wattage
Power, Ambient  -10 <50 35 34L, 2% Compressor Off| during compresso
Condition C Off-cycle, (C 5
+0°0 5 )
Test according to
Defrost 10 <50 System Appendix C
Dependent SectionC10, 00
0
Notes:

1. Required only for evaporativi@edicated Condensing Uait
2. Maximum allowable value for Singlpackage Systemshat do not use evaporatiBedicated Condensing

Units, where all or part of the equipment is located in the outdoor room.
3. For the intermediate capacity test, the compressor capacity shall be set to an additional capacity stage t

closest to the average of the minimum and maximum capacity.
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Table 12. Standard Rating Conditions for
Dedicated Condensing Unit

Fixed Capacity Refrigerator
Located Indoor !

Dedicated Condensing Unit

Suction Return Gad Condenser | Condenser | Compressor
Test Title Dew = Air Entering | Air Entering | Operating Test Objective
Poi nt € Dry-b u | b| Wetbulb?, Mode
Determine Gross
Refrigeration I?efrigeration Capacity,
Capacity Compressor| U, and input
Ambient 23 41 90 7 On power,O | , of
Condition A Dedicated Condensing
Unit
Measure total input
Off-cycle . . 90 75 Compressor | wattage during compress(
Power Off Off-cyCIe, ('O P )
Notes:

1. Subcooling shall be set according to equipment specification and reported as part of standard rating.

2. Measured at theedicatel Condensing Uninlet location.
3. Required only for evaporatiiedicated Condensing Usit

Table 13. Standard Rating Conditions for

Dedicated Condensing Unit

Fixed Capacity Refrigerator
Located Outdoor !

Dedicated Condensing Unit

Suction Return | Condenser Air| Condenser Air| Compressor
Test Title Dew Gag, Entering Dry | Entering Wet Operating Test Objective
Point, e F bul b, bulk®, e R Mode
Determine Gross
Refrigeration I?efrigeration Capacity,
Capacity, 23 41 95 75 Compressoron > " and input
Ambient power,O 5, of
Condition A Dedicated Condensing
Unit
Sg\;vce{de Measure total input
! - - 95 75 Compressor Offf wattage during compressg
Ambient Off-cycle (O ; )
Condition A h
Determine Gross
Refrigeration I?efrigeration Capacity,
Capacity 23 41 59 54 Compressoron > " and input
Ambient power,0 f , of
Condition B DedicatedCondensing
Unit
g(f)f\;vce%cle Measure total input
o - - 59 54 Compressor off| wattage during compressq
Ambient Off-cycle (C ; )
Condition B h
Determine Gross
Refrigeration Eeefrigeration Capacity,
Capacity 23 41 35 34 Compressor On v h and input
Ambient power,O f , of
Condition C Dedicated Condensing
Unit
(P)ff-cycle Measure total input
OWEer, - - 35 34 Compressor off| wattage during compressd
Ambient Off-cycle (© ; )
Condition C h
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Table 13. Standard Rating Conditions for  Fixed Capacity Refrigerator Dedicated Condensing Unit,
Dedicated Condensing Unit Located Outdoor ! (continued)

Notes:

1. Subcooling shall be set according to equipment specification and reported as part of standard rating.
2. Measured at theedicated Condensing Unitlet location.

3. Required only for evaporati@edicated Condensing Usit

Table 14. Standard Rating Conditions for Fixed Capacity Freezer Dedicated Condensing Unit ,
Dedicated Condensing Unit Located Indoor *

Suction Return Condenser | Condenser Air Compressor
Test Title Dew Gas, Air Entering | Entering Wet o tina Mod Test Objective
Point eF | Drybul b bul?, e g —Peraungviode
Determine Gross
Refrigeration Refrigeration
Capacity, Compressor | Capacity 0 i, and
Ambient 22 S 90 [ On input power,0  , of
Condition A Dedicated Condensing
Unit
Measure total input
Off-cycle Power - - 90 75 Compressor Offf wattage during compressg
Off-cycle, (C § )
Notes:

1. Subcooling shall be set according to equipment specification and reported as part of standard rating.
2. Measured at theedicated Condensing Uriitlet location.
3. Required only for evaporati@edicated Condensing Usit

Table 15. Standard Rating Conditions for  Fixed Capacity Freezer Dedicated Condensing Unit
Dedicated Condensing Unit Located Outdoor *

Condenser| Condenser|
Suction | Suction Air Air Compressor
Test Title Dew Gas, Entering Entering Operating Test Objective
Point § e F | Dry-bulb, | Wetbulb? Mode
e F e F

Refrigeration Deterrr_nne~ Gross Refrigeration
Capa}cny, 92 5 95 75 Compressor Capac[ty,u R anc_j input
Ambga_nt On power,O  j, of Dedicated
Condition A Condensing Unit
Off-cycle Compressor ' '
Power, Ambient i i 95 75 Measure totaflflnpult wz:ttavge during
Condition A Off compressoDff-cycle (% )
Refrigeration Determine Gross Refrigeration
Capacity, Capacity 0 5, and input power

) Compressor ’ ho
Ambient -22 5 59 54 (I)Dn O 5, of Dedicated Condensing
Condition B Unit
Off-cycle . Compressor | Measure total input wattage during
Power, Ambient i i 59 54 Off compressoOff-cycle, (% 5 )
Condition B P yeie 7k
Refrigeration Detern_1in§ Gross Refrigeration
Capa}cny, 92 5 35 34 Compressor Capac!ty,u B s anq input
Ambga_nt On power,O | , of Dedicated
Condition C Condensing Unit
Off-cycle . .
Cower Ambient - |+ | o5 | 4 | Compressor| Measuo o uatage dung
Condition C P yeie 7k
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Table 15. Standard Rating Conditions for

Dedicated Condensing Unit

Fixed Capacity Freezer Dedicated Condensing Unit,

Located Outdoor *

Notes:

1. Subcooling shall be set according to equipment specification and reported as part of standard rating.
2. Measured at thBedicated Condensing Uniftlet location.
3. Required only for evaporatii@edicated Condensing Usit

Table 16. Standard Rating Conditions for

Refrigerator Unit Cooler 1!

Unit Unit
Cooler | Cooler Air | Suction Liquid Inlet Liquid Inlet | Compressor
. Air Entering | Dew Point| Bubble Point q : pres L
Test Title Enteri . Subcooling,| Operating Test Objective
ntering | Relative Temp, Temperature, = Mode
Dry- Humidity, eF eF €
bul b %
Measure fan input
Off-cycle 35 <50 i i i Compressor| power during
Fan Power Off compressor off
cycle,0"0O
Refrigeration ge;e_rmin't% Net
Capacit Compressor| RElrigeration
Ampbien%( 35 <50 25 105 9 gn Capacity of Unit
Condition A Cooler,q i « | 4
Note:

1. Superheat shall be set according to equipment specification in equipment or installation manual, if no superheat
specification is given a default superheat valué.6fF shall be used. The superheat setting used in the test shall be reg

as part of standard rating.
2. Suction Dew Point shall be measured at the Unit Cooler Exit conditions

Table 17. Standard Rating Conditions for

Freezer Unit Cooler 1

Unit Liquid Inlet
Cogler U_nit Coo_ler Suctior_1 Bub_ble Liquid Inlet | Compressor
. Air Air Entering | Dew Point Point . . I
TestTitle Enteri . Subcooling,| Operating Test Objective
ntering Relative Tem@, | Temperaturg E Mode
Dry- Humidity, % eF eF ¢
bul b
Measure fan input
Off-cycle -10 <50 i i i Compressor| wattage during
Fan Power Off compressor off
cycle,O'0O j
Refrigeration De’;ermine Net
Capacit Compressor| Refrigeration
Am%ieni( -10 <50 -20 105 9 (I)Dn Capagcity of Unit
Condition A Coolerdy,i racH
Compressor Test acc_:ording to
Defrost -10 <50 - - - Off Append|x~C Section
C100"Q0
Note:

1. Superheat shall be set according to equipment specification in equipniestatiation manual, if no superheat
specification is given a default superheat value of 6.5 °F shall be used. The superheat setting used in the tegicsted

as part of standard rating.
2. Suction Dew Point shall be measured at the Gpibler Exit conditions
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Section 6. Calculation for Walk -in Box Load

6.1 General DescriptionThe Walkin Box Load is comprised of a High Load Peri@d{{ J®f the day corresponding to
frequent door openings, product loading events, and adbsign Load Factors, and a Low Load Period of the day )0
corresponding to the minimum load resulting from conduction, internal heat gains from equipment that is not related to the
Refrigeration Systeprand infiltration when the door is closed. Bdted 0 "@1d6 0 &ére defined as a linear relationship with
outdoor ambient temperature. This relationship accounts for the influence of outdoor ambient on the conduction aod infiltrat

| oads f or ainbox. Fhe Highd bad Pevical fdk "@s 8 hours per day or 1/3 of the operating hours, and the Low

Load Period foh 0 s 16 hours per day or 2/3 of the operating hours.

Note: Thed 0 "@ndd O Bquations established in this section are subsequently used in Section 7 as ta@Artrafal Walk
in Energy Facto(AWEF) calculations.

6.2 WICF Load Equations

6.2.1 Indoor Cooler and FreezebDedicated Condensing Unitr Matchedpair. The walkin box and théDedicated
Condensing Unitire both located within a conditioned space. Wadk-in Box Load during a High Load Period is

calculatedusing Equation 1.
mxON, AIAGT1AOO
BLH ~ s - S A 1
M ON ; AIMOAAUAOO
In which, theHigh Box Loadequals 70%of the Refrigeration {stem Steadygtate net capacitst the design point of

9 0 ¢oFcoolers an@B0% of this capacity for freezershe Net Refrigeration Capacishallbe measured directly from
the testperthe procedure defined in the Section 4 of this stanfiardoolers and Section 5 for freezers

For coolers,ie Walk-in Box Loadduring a Low Load Period equals 10% of the Refrigeration System Sstatdynet
capacity at t he fodreezdrsi aquas4dto nftthis acdpaci8/The llow Box Load can therefore be

calculated using Equation 2.
BLI;nfpoNﬁ AIAGTTAOO X
m ON , ZEIADAAUAOO
Note:6 0 ‘&nd6 0 i Equations 1 and 2 are the WatkBox LoadsduringHigh and Low Load Periodsr a refrigerator

or freezeindoorDedicated Condensing UnBection 6.2.2 calculatés( "&@ndé 0 for a refrigeratoor freezewoutdoor
Dedicated Condensing Unit

6.2.2 OutdoorCooler and Freezebedicated Condensing linTheWalk-in Box Loadat different birtemperatures
O during High and Low Load Periods are calculategquations 3 and 4.

mpuoN ;  mrv—>  EAST T A0S

BLH = g 3
@ vON | ™ v———  AEIMAAUAOO
mrooN ;  mixo————  EAI i1 A0

BLL = ) . o S 4
T VON e uv——— AIADAAUAOO
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Section 7. Calculation for Annual Walk  -in Energy Factor (AWEF)

7.1 GeneralDescription. This section contains methods to calculate AWEF, based on perforrdatecebtained from
tesing atthe StandardRating Conditions defined in Section %or the following walkin configurations:

7.1.1 Matchedpairs andingle-packagesystems with single capacitgmpressor andutdoorDedicated Condensing
Unit (Section 7.4)

7.12 Matchedpairs and imgle-package systems with tazapacity ompressor andutdoorDedicated Condensing
Unit (Section 7.5)

7.13 Matchedpairs and imgle-package systems with variable capacitympressor andoutdoor Dedicated
Condensing UniSection 7.6)

7.14 Matchedpairs and ingle-package systems with single capaciynpressor anthdoorDedicated Condensing
Unit (Section 7.7)

7.15 Unit Cooless tested alongSection 7.8)
7.16 Fixed @pacityDedicated Condensing Unitested alon¢Section 7.9)

For systems witloutdoor Dedicated Condensing Usjtthe AWEF is calculated by weighting system performance at
individual binstemperature byin hours (.e., thenumber of hours for a given temperature occurs over the yasar),
defined in Appendix DFor systems withndoorDedicated Condensing Usjtthe AWERSs calculated based on tested
system capacity and powat a single ambient condition. For Unit Coolers tested alone, AWEF is calculated using an
EER lookup table, where EER is selected baseslotion dew point temperature.

7.2 The Total Walkin Systen Heat Load includethe Walkin Box Load ¢ 0 "&nd6 0)jdefined in Section 6, and the heat
load contributed by the operation of tRefrigeration Systerfi.e., evaporator fan power ardefrost cyclg¢. The Total Walk

in System Heat Load is alsmmprised of a High Load Period () Pand a Low Load Perioduo0 § corresponding to the
Walk-in Box Loads6 0 "@nd6 0 .0The Refrigeration Systeroperates 8 hour@®r 1/3 of operating houysinder High Load
Period, and 16 houfsr 2/3 of operatig timé during Low Load Period as defined in Section 6.1.

7.3 Load Factor is defined as the ratio of the Total WallSystem Heat Load to the system Net Refrigeration Capacity.
The Load Factors during High and Low Load Periods at eactebiperature can be calculated using Equattosrsd6.

WL Ht;
LFH =% 5
s &
_ WL l(.tj)
LFIt =
ST °

7.4 Calculation of AWEF for Matchegairs and Singlgpackage Systems with Single Capacity CompressoiCandoor
Dedicated Condensing Unit

7.4.1 The operation of units with single cajity compressors is illustrated in Figure 1. The Total WallSystem

Heat Loads at each bin temperature during High and Low Load Periods for thénwalk with single capacity
compressor are calculated by the following equations. The terndefadst cyclepower contributing to the box
load,1 , and to the system power consumpti$n& in these equations shall only be applied to the salkeezer

systems, and shall be set to zero during the calculation for themadkigerator systems.

WLHY  BLH 3. 48RBomp, odtLFH  Q !
WLLYy BLL 3. 4EIRZ Ay, % &1 e 8
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Substituting Equatios into Equation7 and solving for LFH{} using Equatior®.

WLHY  BLH 3. 4E1RAp . &bt

L FH — 9
: ds dj G di 3. 4ERoAnp, of 1
Substituting Equatiol into Equatior8 and solving for LFL() using Equation 10.
WLI) BLLU 3. 4E1R2An . &bk
L F L ! ! £ 10
! as &) Os i 3. 4EIRZ2Mnp, of f
The Annual Walkin Energy Factor, AWEF, is determined using Equalitin
n n
A WE F Bj 1B LY Bj 1E 11

The termB Lt andE ), summed ovethetemperature binfound in Appendix D are evaluated at each temperature
bin, and calculatedsing Equationg42 and13.

BLY{ O.BB3LH O0.8BLLl Ay 12

%G n8o%d2 O ,&( %shni%&kiionind &@ 7T8(P:%( 0] 12
0 A ~ ~ E
Y%d2 O &, %sii%&iioni e & Q $&

In the calculation above, the Refrigeration System operates 8 hours or 1/3 of operating hours under High Load Period,
and 16 hours or 2/3 of operating time during Low Load Periad Section 7.2

Walk-in System
High Load, 7 ,( O

Walk-in System
Low Load, 7,, ©

Refrigeration System Capacity

Walk-in System Load,

RefrigergtionACapacity
N O

Ambient Temperature

Figure 1. Schematic of the Operation for Units with Single Capacity Compressor

7.4.2 The systenSteadystateNet RefrigerationCapacity and power consumption at a specific temperature bin shall
use the measured valudisectly from theSteadystatetests if the bin temperature coincides with the desigmaitity
condiions.

When a bin temperature does not coincide with the designated rating condition, theStgaityatateNet Refrigeration
Capacity and power consumption at a specific temperature bin are interpolateBqsitignsl4 - 17:
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If 4058 F
P TP P S
Node Nowps# g—ZQOh#QZQ 14
A %o 0 RHO O #8~
Yot Yo —am QZQ 15
If > 5@F
~ ~ ~ ~"'!Z~"'.. ~ ~
Roc  Ror —220% Q70 16
Yot Yo —2RZOR 70 17

026

7.5 Calculation of AWEF foMatchedPairs and Singlgpackage Systems with T¥@apacity Compressor an@utdoor
Dedicated Condensing Unit

7.5.1 Two-capacity compressor means a wadlunit that has one of the following:

7.5.1.1 A two-speed compressor

7.5.1.2 Two compressors wheamnly one compressor ever operates at a time

7.5.1.3 Two compressors where one compressor (Compressor #1) operates at low loads and both
compressors (Compressors #1 and #2) operate at high loads but Compressor #2 never operates alone
7.5.1.4 A compressor that is capable of cylinder or scroll unloading

7.5.2  For such systems, low capacity means:

7.5.2.1 Operating at low compressor speed

7.5.2.2 Operating the lower capacity compressor

7.5.2.3 Operating Compressor #1

7.5.2.4  Operating withthe compressor unloaded.q, operating one piston of a twmston reciprocating
compressor, using a fixed fractional volume of the full scroll, etc.)

7.5.3 For such systems, high capacity means:

7.5.3.1 Operating at high compressor speed

7.5.3.2 Opemrting the higher capacity compressor

7.5.3.3 Operating Compressors #1 and #2

7.5.3.4 Operating with the compressor loadexdy( operating both pistons of a twgiston reciprocating
compressor, using the full volume of the scroll)

The unit shall be testl at the designated test conditions for both high and low capacities to evaluate thestateady
capacities and power consumptions.

7.54  For two-capacity compressor units, tAenual Walkin Energy Factor, AWEHs calculated by

AWEF B" BLY B! Ef 18

j i
The tern?' , O andE ), summed over temperature bins, are evaluated at each temperature bin according to four
possible cases shown in Figure 2 and described as follows. These four cases can be identified in terms of three outdoor
temperature® , t, \andt, ,,which are also shown in Figue The outdoor temperatutie,js the temperature at which

the Tdal Walk-in System Heat Load equals system net capacity when the compressor operates at low capBcity (k
during the High Load Period.hE outdoor temperatutg |is the temperature at which tietal Walkin System Heat

Load equals system net capacity when the compressor operates at low capat)tgking the Low Load Period. The

outdoor temperaturg ,| i the temperature at whichaTotal Walkin System Heat Load equals system net capacity

when the compressor operates at high capacity2)kduring the High Load Period.
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The system Steaedstate Net Refrigeration Capacity and power consumption at a specific temperature bin shall use the
measured values directly from the Steathte tests if the bin temperature coincides with the designated rating
conditions, otherwise ugbe following equations to calculate the net capacities and the power consumptions for low
capacity operation. For low capacity operation k = 1 and for high capacity operation, k = 2.

If th 580F
CE LA N= BoZbor Aon
o2 bips N 19
E A = 0 7% 04 ~ Ao
%2 Yoon —om; @0 20
Ift>5@F ) )
A B EZbe o~
’\% o2 l\%lb 0 20 I Q2O 21
L A = Yoo 2% ~ A oA
B Yoo —5o5  OQRZ0 22
Case I Case Il Case llI: Case IV:
Low Low Two High capacity
capacity capacity capacities running
cycling cycling for !alternating continuously for
> . and two two capacities High Load, 7 , ( O
S acities alternating for
S alternati low load
5 g i for high
& ! load ' ;
S Refrigeration ; Walk-in System
£ @ Capacity at Low Low Load, 7 ,, O
§.§ Capacity
7% | R 0N
.E/ .qé" / Refriggration
T5 Capacity at - R
S High N @)
Capacity,
tiH ti tin Ambient Temperature
Figure 2. Schematic of the Various Modes of Operation for Units with Two Capacity Compressors

7.54.1

Case |I. Low Capacity Cycling During Both Low and High Load Periods © ). Units operate

only at low compressor capacity, and cycle on and off to meet the Totaliajklstem Heat Load during both
low and High Load Periods. In this case, units operate identically to siag&eity units. The calculation of
terms" , O and%O shall follow the single capacity compressor procedure described in Section 7.4.

7.54.2

High Load Period o

Case Il. Low Capacity Cycling During Low Load Period and Two Capacities Alternating During
0 ). During a Low Load Period, units operate at low compressor capacity, and

cycle on and off to meet the total watksystem load. During a High Load Period, units alternate between high
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(k =2) and low (k= 1) compressor capacities to satisfy Tratal Walkin System Heat Load at temperatQxe

In such a case, the compressor operates continuously during High Load Period. The tifrssbtycle
power contributing to the box loall, , and to the system power consumpti$ng in these equations shall
only be applied to the walln freezer systems, and shall be set to zero during the calculation for thenwalk
refrigerator systems.

WL Ht BLH Qy 23

WLLG; BLLU 3. 4ERBomp bilkFE 1 Qe 24

LE'Y 1y S 2h -WLHY e
! qsks th 'qsks 1ti

LFM 2y 1-LFH 'y 26

LFkth- WkLlltj BLij 13.4AE@_0mpYOQDfF 57
! Oss Oss 4§ 3. 4EBomp, of f

BLt O.B3LH 0.8l Ay 28

. mMBO0dke &3 &( & %os 3% @ m8gx_ O
%Q de 29

%o Q& @ %sni%kionioZe & @ $&

7.543  Case lll. Two Capacities Alternating During Both Low and High Load Perfpdst;<t; |)y Units
alternate between high ¢k2) and low (k= 1) compressor capacities to satisfy the total vilgystem load at
temperatureO. In such a case, the compressor operates continuously. The tewhe$rast cyclepower

contributing to the box load, , and to the system power consumptiDrf; in theseequations shall only be
applied to the waln freezer systems, and shall be set to zero during the calculation faaltqim refrigerator

systems.

WLHy BLH Qy 30

WLLY BLLU Qyp 31
ko2

L FH 1tj qjissztjtl ::E Hltjtl 3

LFM 2y 1-LFH 'y 33
k 2

SN B tjt] q\:v": lltltl 34

LFE 24 1-LFE 1y 35

BL; O0.83LH 0.8l J 36

Et [ 0.A3E3% “t AAFH2Y Es 't ALFHY 37

0. B7Es “t ALFL 2y Es 't AFL'y $&d
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7.54.4 Case IV.High Capacity Running Continuously During High Load Period and Two Capacities
Alternating During Low Load Period;(,<f). During a Low Load Period, units alternate between high (k
2) andlow (k = 1) compressor capacities to satisfy the total vilkystem load at temperatu@e During a
High Load Period, units operate at high=R) compressor capacity continuously. The termdaffost cycle
power contributing to the box loatl, , andto the system power consumptidh &in these equations shall
only be applied to the wali freezer systems, and shall be set to zero during the calculation for thenwalk
refrigerator systems.

WLH; BLH Qy 38

WLLY BLL Qyf 39

LFH?2g 1 40
ko2 . ;

LFL Tt % 41

LFE 2t 1-LFE 1y 42

BLt O.B3LH 0.8l Ay 43

0.83{ 4t AFH?Y 0. 87 )
1 Mo 44

Et kK 2 _ _
Ess t ALF'L?2t Es t§ ALFL'y DF

i

7.6 Calculation of AWEF for MatcheRairs and Singlgoackage Systems with Variable Capacity Compressoandoor
Dedicated Condensing Unit

7.6.1 The Annual Walkin Energy Factor, AWEF, for the walk units with variable capacity compressors is
determined using Equatiorb4

AWE F Bj” 1B L Bj” 1E 45
The termB Lt; andE ), summed over temperature bins, are evaluated at each temperature bin according to four
possible cases shown in Figure 3 and described as follows. These four cases can be identified in terms of three outdoor
temperature®) ,O andd , which are alsshown in Figure 3. The outdoor temperatQres the temperature at which

the Total Walkin System Heat Load equals system net capacity when the compressor operates at its minimum capacity
(k = 1) during the High Load Period. The outdoor temperafuris the temperature at which the Total Wal System

Heat Load equals system net capacity when the compressor operates at its minimum capdgigufing the Low

Load Period. The outdoor temperatfe is the temperature at which tA®tal Walkin Sysem Heat Load equals

system net capacity when the compressor operates at its maximum capadyd{king the High Load Period.

The system Steaedstate Net Refrigeration Capacity and power consumption at a specific temperature bin shall use the
measurd values directly from the Steadyate tests if the bin temperature coincides with the designated rating
conditions, otherwise use the following equations to calculate the net capacities and the power consumptions for
minimum capacity operation. For inteediate and maximum capacities operation, use the same equations, but replace
the superscript k =1 by k =i and k = 2, respectively.

If thSG,‘.)F
k k qErs'qErs
s s "Ms Iz # A
s stj Os 5 4 - (t] -0) 46
K Kk
k k Es s~ Es iy A
Esst Esps —“*_Es“‘# -0 47
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Ift;>5@F

Refrigeration System Capacity

Walk-in System Load,

k k Osis 7 Ys is
s Us s — L(tj -0)
k k Es fs r s fs "
Es f] Esis A(t -0)
Case I: iCase II: Case Il
Min. capacity :Min. capacity Variable
cycling cycling for capacity
low load, for both
variable low and
capacity for high loads
high load
Refrigeration: Capacity
at Int. Capacijty
~

Refrigeration
Capacity at

Min. Capacity
N o>

7 :

<

I

Case IV:
running

high load and
variable

load

P
S

Max. capacity

capacity for low

48

49

continuously for

Walk-in System
High Load, 7 ,( ©

Walk-in System
Low Load, 7 ,, O

Refrigeration

Capacity at

Max. Capacity
N 0

t)

H i twn

tve tim tie

Ambient Temperature

Figure 3. Schematic of the Various Modes of Operation
for Units with Variable Capacity Compressors

76.1.1

Case |. Minimum Capacity Cycling During Both Low and High Load Periadls (0 ). Units

operate at the minimum capacity, and cycle on dhtbaneet the total wakn system load during both Low

and High Load Periods. The termsdefrost cyclgpower contributing to the box load,

, and to the system

power consumptiors &in these equations shall only be applied to the svafkeezer syems, and shall be
set to zero during the calculation for the walkrefrigerator systems.

WLH{f BLH 3. 4MBomp RZ:&E Qo r 50

7,.Q Q@ 081 P& diZed R lse 51
A 7, (@ ", (@ o871 P& Opiiles

, & — — — — 52
@ oo @° o6& @° o871 Po&i Poii £&
A 7,.,@ @ 0871 P& Ophiles

, & — — — — 53
@ oo @° ’\b% @ o871 P& DoRi £E

", Q@ m8oo @ 8o x@ de 54
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E A A ~
A 80 &ed @O , @& ( %sii%&iiniPie& @ neex 9 s
0 E . . . E

%o @O &, %sni%RiionPie& R $&

7.6.1.2 Case Il. Minimum Capacity Cycling During Low Load Period and Variable Capacity Operating
Continuously During High Load Period, (stj<t, ). During a Low Load Period, units operate at minimum
capacity, and cycle on and off to meet the total vialgystem load. During a High Load Period, units operate
at variable capacity (k = v). In such a case, the compressor varies the capacity betwerimiisn and
maximum capacities, and continuously operates to match the totaimsyistem load at temperatu@e The
terms ofdefrost cyclepower contributing to the box loatl, , and to the system power consumptiDr in

these equations shall orbg applied to the walln freezer systems, and shall be set to zero during the calculation
for the walkin refrigerator systems.

7,6 ", Q@ 081p& i DrphkesE @ 1lge 56

7,(@ ", @ 1sg 57
A ", @ 081 p%&iidniles

, &, - ~ 58
@ Ro® @° 0871 pU&i | Bhi £&

sk @ 7., (& 59

E 20 ik @°

Yasn( @ mh((—(éo_ 60

%% 5 @° A @ AEOD 61

Where:

To determine the coefficients a, b and c, it is required to evaluate the unit EER at three different compressor
capacities: the minimum capacity (k = 1), the maximum capacity (k = 2), and the capacity (k = i) at which the
intermediatecapacity test was cducted. The following is a procedure for evaluation of the coefficients a, b
and c.

A :B%29 ZA §7A §F 62

L oww2s Q9 zwwel 99 ZA el Q% zwweS QF 63
9e9)2A Y @
i %%25  §% 2% %, 5 q@% A 29) 64
Q £29)%

9‘ ]QZZQ E 65
Q29 ¢

Where:

%o G oo 9l

o809 35, on N
s A Bo 99 (

%80 99 ( 356 49, X
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w0 QF 23 %

The outdoor temperatuf@ is the temperature at which the Total WaikSystem Heat Load equals system
net capacity when the compressor operates at its intermedpateityak= i) during the High Load Period.

",@ m8do @ m8exe de 69
%Q T8 0% E’\D QO ns8 %)E B & P % %kiioninde & @

7.6.1.3 Case lll. Variable Capacity Runnir@ontinuously During Both Low and High Load Peri¢ds

0 0 ). Units operate at variable compressor capacities (k = v) during both Low and High Load Periods.
The compressor varies the capacity between its minimum and maximum capacities)tamubesly operate

to match the total watkn system load at temperatu®e The terms oflefrost cyclepower contributing to the

box load,Q, » and to the system power consumptidr&in these equations shall only be applied to the walk

in freezer systes) and shall be set to zero during the calculation for the-inakdfrigerator systems.

7,(@ ", Q@ 1s5e 71

7,.,@ ", Q@ 1lgg 72

Resk( @ 7. (@ 73

s, @ 7, .Q 74
E 40 fsfi @°

Y%3n( @ %%z E GO 75
E 20 Rgsh, @°

Yasn, @ ﬁ%—qo 76

%%25 @ A Q@ A 77

Where:

A aB%RY ZA Q7R 99, 78

A %S §PzeweS Q9 7A wwel P zwwes QF 79
9 29)Z2A PzQ,
A %%TZE @‘32%%?5 @32'& QVZQ), 80
979y,
Qyz9¢
Q@°Z9¢ 81
Where:
%, Gp o G° 82
" %o §°
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%% QY . %ﬁl 83
%%Bo QF %E;OTQEE 84

The outdoor temperatu@ is the tempeature at which the Total Wallk System Heat Load equals system
net capacity when the compressor operates at its intermediate capagity(king the Low Load Period.

",&@ mn8oo @ ng'ex@ Jde 85

%G TNBM.r G Tmewys 00 $&de 86

7.6.1.4 Case IV. High Capacity Running Continuously During High Load Period and Intermediate
Capacity Running Continuously During Low Load Perigd ;). During a LowLoad Periodunits operate

at variable compressor capacitieskv). The compressor varies the capacity between its minimum and
maximum capacities, and continuously operate to match thevaitain system load at temperatu®eDuring

a High Load Period, units oe at maximum (k 2) compressor capacity continuously. The termsefifost
cycle power contributing to the box loatl, , and to the system power consumpti®n&in these equations
shall only be applied to the waik freezer systems, and shall betsetero during the calculation for the walk

in refrigerator systems.

WLHY BLH Q. 87
WLLE BLU Q, 88
BLY 0.3 H 0. 87l Ay 89
Et 0.83s 't 0.82s."t DFAA 90

7.7 Calculation of AWEF foMatchedPairs and Singlgpackage Systems with Single Capacity Compressonraabr
Dedicated Condensing Unlh such a case, the walk system load and thRefrigeration Systerperformance are independent
to the outdoor ambient conditions. The AWEF is calculated by the following equations. The tedaisosf cyclepower
contributing to the box load, , and to the system power consumpti$ngin these equations shall only dpplied to the
walk-in freezer systems, and shall be set to zero during the calculation for thenwediligerator systems.

WLH BLH3. 4 Bomp. oPZ & Qpf 91
WLL BLL3. 4By, 0% &, Qo 92

WhereB L tndB L Ifor refrigerator and freezer systems are defined in Section 6.2.1 of this standard; and the Load Factors
(LFH and LFL) are calculatedasing Equation93 and94.

WLH BLH3. 4R,mp, &bt

LFH = 93
U33h) $ Q335)%-W@omp,off
WLL BLL3. 4Bomp, &k
LFL 2 94
B33K) $ Q33ﬁ)%-4'°&gomp,off
The Annual Walkin Energy Factor, AWEF, is determinading Equatiords.
I 7 %& nm8ao'o, (O m8@x, O 95

n8oW3M)&( %siki%dkd i phifE&( B9 9 &% shi%dE | DRiPEES, $&
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7.8 Calculation of AWEF for Walkn Unit CoolerTested Alone

7.8.1 The following table (Table & based orANSI/AHRI Standardl200 defines the power required by the rack
system to handle the waik Unit Coolerload:

7.8.1.1 For Unit Coolerswith or without hot gas defrost capabilithe suction dew point value for a
refrigerator applicationshalll#8e F and for a free22F application it

Table 18. EER for Walk -in Refrigerator and Freezer Unit Coolers Tested Alone
Medium Temperature Low Temperature
Suctionolgew Point EER Suctionogew Point EER

0.0 9.25 -36.0 5.48
1.0 9.37 -35.0 5.56
2.0 9.50 -34.0 5.64
3.0 9.63 -33.0 5.73
4.0 9.76 -32.0 5.81
5.0 9.87 -31.0 5.90
6.0 10.03 -30.0 5.98
7.0 10.19 -29.0 6.06
8.0 10.36 -28.0 6.15
9.0 10.52 -27.0 6.24
10.0 10.69 -26.0 6.33
11.0 10.87 -25.0 6.41
12.0 11.05 -24.0 6.50
13.0 11.22 -23.0 6.60
14.0 11.40 -22.0 6.70
15.0 11.58 -21.0 6.78
16.0 11.79 -20.0 6.88
17.0 11.99 -19.0 6.98
18.0 12.19 -18.0 7.08
19.0 12.39 -17.0 7.19
20.0 12.59 -16.0 7.29
21.0 12.85 -15.0 7.39
22.0 13.04 -14.0 7.49
23.0 13.27 -13.0 7.60
24.0 13.49 -12.0 7.70
25.0 13.72 -11.0 7.81
26.0 13.95 -10.0 7.92
27.0 14.18 -9.0 8.03
28.0 14.47 -8.0 8.14
29.0 14.73 -7.0 8.25
30.0 14.98 -6.0 8.36
31.0 15.27 -5.0 8.48
32.0 15.56 -4.0 8.59
33.0 15.84 -3.0 8.71
34.0 16.13 -2.0 8.83
35.0 16.42 -1.0 8.95

Notes:

1. EER values at Medium and Low Temperatdpplications are based on a typical reciprocating compressor.

2. Linear interpolation shall be used to calculate EER values for temperatures not shown ir8Table 1

7.8.2 Unit CoolerTested Alonevith Fixed Evaporator Fan Speed.

30



AHRI STANDARD 1250-2020

7.8.2.1 The netcapacityN is determined from the test data for theit Coolerat the 2% F

sucti on

dewpoint (at the Unit Cooler exithor a refrigerator and th0e F s u c tpoinb(at thelaitvwCooler exit)

for a freezer. The power consumption of thetesysis calculated by

qmix,e\?’a’ngomP,O
Emix,rack EIEomp,on

Where:

96

‘0'0'Y = EnergyEfficiency Ratio at suction dew point, for use in Unit Cooler calculation, Btu/W-h. Value

is found from Table 18.

7.8.22  TheAWEF of the system is calculated by the following equations. The terdefiafst cyclepower
contributing to the box load, , and to the system power consumptin&in these equations shall only be
applied to the walin freezer systems, and shall be set to zero during the calculation for thimwefiigerator

systems.

WLH BLH3. 4 RBomp 48 Qo

WLL BLL3. 4 B,mp R% &, Qo

97

98

Where" , @nd" , for refrigerator and freezer systems are defined in Se6tA of this standardfor the
equations provided in these sectiaps , gbadllpbe used in place df, 4 g.gad Factors (LFHand LFL) are

calculated as follows.

L& ( 7, ( ", (081 Po&i Ophiles

NegrhAoadl egh A0ADS WK 5% 1 £&

& 7, , ", , 081 P& Ophiles
’ " N egrhAoAD Eoh AT BO& Ophi £&

The Annual Walkin Energy Factor, AWEF, idetermined by

n8oao'o (O m8@yx O

| 7 %&
0% 18 0% £ 1@ RAE%&T | b P2k ( U8 9o ORG £ D&1 | pPZek, S &

99

100

101

7.8.3 Unit Cooler Tested Alonewith Variable Speed Evaporator Fan For Unit Coolers with variable speed
evaporator fanthat modulate fan speed in response to Idelfan shall be operated under its minimum, maximum and
intermediate speed that equals to the average of the maximum and minimum speeds, respectivitlg doiirigpoler

test. These Unit Coolers are designed for use with variable capacity refrigerant systems.

7.8.3.1 The evaporator net capacities, fan operating speed and the fan power consumptions under the three
fan speedshall be determined frorthe test dat for theUnit Coolerat the 2% F s udew poiatror a

refrigerator and the20e F s wWewt poirdfor a freezer, and correlateding Equations and 1(@.
ON egrrokp EyN eonadasN eoraoin

%&i i 01 Eon B pdd E O

7.8.32  The total walkin system loadiuring High and Low Load Periods can be calculated by
WLH BLH Q¢

when7 , <N & &

102

103

104
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7,,",, Oo8MAC pRiRE &, lseg 105

whenWL L q

mi X, evap, min

7, ., ", 1lsg 106

WhereB L tndB L [or refrigerator and freezer systems are defined in Se6tiaof this standardfor the
equations provided in these sectiaps , FeiV@Qall be used in place gf 5 }%ad Factor during Low Load

Period is calculatedsing Ejuation107.
7, ", , 0871 @& Ophiles

— — 107
&, N egh AoApiN EBRACASRE EPOGI Opri £& 0

The terms oflefrost cyclegpower contributing to the box loatl, , in these equations shall only be applied to
the walkin freezer systems, and shall be set to zero during the calculation for thinwefiigerator systems.

7.8.33  The power consumption of the system during the HighLow Load Periods are calcidatusing
Equation108

7,.( OB8%ALI 31 <
% eoh 0AAET T LR %k 0 108

Where, the evaporator fan speed during the High Load Pédigdesults in a coil capacity which matches
7 , (, the combined box ardkefrost cycldoad during tie High Load Period.

whenWL L q

mi X, evap, min

O o r x i il 08 WRK 9 |
P Egh OAAEN

%&i i i i 109

Where, the evaporator fan speed during the Low Load P&ioesults in a coil capacity at that speed, which
matches , , the combined box amdefrost cycldoad during the Low Load Period.

whenWL L<q

mi X, evap, min

N EghAoApid & RORE i o &1 -
%W EohOAKER %&ii ol ET 110
Where, fan sped during the Low Load Period, matches the minimum tested fan $peedyecause at the

minimum fan speed the coil capacity exceéds , the combined box andkefrost cycldoad during the Low
Load Period.

In the above equations, EE&can be determined from Tablg; 10 is the minimum operating speed of the
evaporator fanQ andO are fan operating speeds under the High and Low Load Periods, respectively, and
determined by

Q E EI, ( EI,C 111
O kB kO7,, BRI, S 112
7.8.34  The systenAnnual Walkin Energy Factor, AWEF, is determined by the following equations.
IFWL L Omi X, ev’atlae,nmi n

ng8a'o (O nm8@x
T8 O%W EGh OAAETR B XohdA B

' 7 %& 113
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7.9

f7,, N R F then
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' 7 %& 114

The terms oflefrost cyclepower contributing to the system power consumpit®#g; in the above equations
shall only be applied to thealk-in freezer systems, and shall be set to zero during the calculation for the walk
in refrigerator systems.

Calculation of AWEF fobedicated Condensing UsiTested Alone

7.9.1 RefrigeratorindoorDedicated Condensing UsiTested Alone TheDedicated Condensing Ursihall be tested
at theambient condition Ain Table12. Electrical energy consumption by tBedicated Condensing Unshall be
measured duringdn-cycle periodsQcu, on and duringOff-cycle periods,Qcu, of.  The Steadystategross capacity,
0 shall also be measured during the-&ule. Note: See Equatiors31and132for simplified AWEF calculation.

7.9.1.1 When theDedicated Condensing Urig on, itsSteadystategross capacityd , iIs reduced by
the heat content @n-cycleevaporator fan poweo "Qmp,on t0 yield its net capacityj . 'O "@mp,ons calculated
as a function o , which is definedn 7.9.1.3.

Nops Lcoi 0d® BT POoKiiphii 115

7.9.1.2 The Total Walkin System Heat Load at High Load Periods and Low Load Perinds@ndw 0 0
respectively, includes the walk box heat load and the heat load from the fan energy whebdtieated
Condensing Unitompressor is off. This in to can be used to calculate the fraction of time that the compressor
is on during High Load and Low Load Periods, LFH and LFL respectively.

WLHBLHS3. 4I5E%0mpA(;.TLfFH 116
7,, ", ,081P0& i pRiPEsL . 117

Where" , (and" , are defined by uations 1 and 2 in Section 6 a@dgmp,orris assumed to consume 20%
of the energy a® "@mp,on

%&iiohi £& &I i phi i 118

The Load Factor LFH is calculated as follows:

7 1 (
, ! 119
Nop s
Substituting forw 0 "@singEquation116
"L (0B8TPORi | phi A&
, & (= 120
( Nogps OB TRO&| | pRi £
Substituting fof* , (sing Euation 1 and® "@mporr USiNgEquation118
T 8RO 3 o8 Tpp&Di Phil
» & —Rgps ceTamewaD BAT 121
Substituting fom] ; using Equatioril5and reducing
( M8Xlcoi A8 ERAT | DhT 108 1pscgdd | DhT fi8 tced oémgx MARTDDHT T 192

lcoi A8 ERART | DPhid8 18 DI DhT T 1coi 0&w8 ¥ (%l DDAT T
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The Load Factor LFlis calculated as follows
, &, =— 123

Substituting for7 , ,using Equatiori17

CBTPO&i | phi £E

) = 124
& Nogps OB TRO&i | pRi £EE
Substituting fof* ,, usingEquation2 andO "@mpoett USINgEquation118
n8Pops 08T pC Whi B O
& Nops 081D (@& D 125
Substituting fom] ; usingEquationl15and reducing
n8Plcoi A8 HRART | DPhid8 P8 ewdDIi Dhi M8 pcoP von )med o%dici AT T 126

! lcoi B &RART | Phid8 18 DI DAT T  1coi 0&w8 ¥ (%l ODAT 1

7.9.13 TheAnnual Walkin Energy FactgrAWEF, is determined by a calculation that is a function of three
measurementsSteadystate gross capacity, ssio, Steadystateelectrical consumption by thBedicated
Condensing Unitmeasured duringdn-cycle periods Eu, on,and electrical consumpin by theDedicated
Condensing Unituring Off-cycle periods, Eu, of.

n8 &g, ( M8 PY, ,

AL M8 OMshi PO&T 1 prI 1&( %sni%de | oh PR ( 121
n8@Xesni Po&kiiondi&, Yshi%d i ohifde&,
Substituting for* , @nd" , , usingEquatiors 1 and 2:
b7 N& n8 ks ﬁ?;:?i)sal\tg@ii ( n"/i ?ﬁ’ﬁ;;’?"lm;h i xS ( 128
M8 @Xesni P& i o1&, Y% sni%Fe i oh PR,
Substituting fom 7 ,%& .. &,and, &,
. n8 OB LRoi AKPF P& 1 0r11 T8 PYTBPLcoi AHBF PO&i i ohi i
T8 @Y s %&i i orPi fgxocr O;f)gﬁ%/‘;;@%m Yoshi BB W& DpZ ixoi 002252 $§%/[,Z:ﬁ};m
B @b s i1 ki i onD ifsﬁfgggf&g BOMID g 1 e st Dpz | if;" fgg;;f;;oz Aoh O
129

The reference evaporator has @m-cycle evaporator fan power, in Watts, as a functionDefdicated
Condensing Unigross capacity:

T8 T PI6i dBh) s lcoi vonysmhmnmn EODOTE

%&iipRil Lo o 130
M8 Pl 68% 1@ 8 Cl}oi o y@mh mmm OOTE

Substitutingequation130into Equation129and smplifying resultsin following two AWEF Equatiors:

Forlcoi oomygmhmmm " OOTE

m8 ¢ Yig®i &oh)
M8OMshi i MTBMAPN 6T EX TCUW s i BETTELT 6PRETEB X TG O
MB8PRashi MB8MPIQOI &SFTEP TX PWshi ETTECOT OPRZHE P TTX P

' 7 %&
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n8 ¢ Ylg®i Soh) $

131
MENMMUEN 63K )8 0% g B ¢ BPIri £&

Forlcoi oonygmhmnmmn " OOTE

17 %&
n8OmB Lroi ZIB)TsPTL TPl SOk WsB C M8 PX8Plcoi FIB)TsMPB M PIrei SO 9B ¢

o s 8 QXMW DR HE TP X o n8 @ XIcW | D FRY) T§8 TP X
M8OPshii M8 TAPP O@hr)@8)'?[80)0112;@]'%de)<$89C%EE"EHBnndé@' &Bh Bs OpZTISmUJq(;Rf)]'QjCSHﬁX)%BPC‘P

o . n8pnu.¢@'|' @é],ﬁr)8$nno . o T(8pT[ll¢@'|' @élﬁr)sssnnc
M8 PXAshil T8 AQ® O@hT)@@ﬁBwulqz;Rbr%owmc8713/%5“ ERTTAEEI GO Bs OPZHBwUMz;Rj'[Q’)c’JF.@)s;cBncw

132

7.9.2 RefrigeratorOutdoor Dedicated Condensing Usifested Alone The Dedicated Condensing Urshall be
tested at thambient condition A, B, and @ Table13. Electrical energy consumption by tBedicated Condensing
Unit shall be measured at the three ambient outdoor temperature conditions listed ir3ThbladlOn-cycle periods
Qeu.o(tx), and duringOff-cycle periods, Eu o (tx) (WwhereX = ambient conditiorA, B, or C) The Steadystategross
capacity 0 tx), shall also be measured at the three ambient outdoor temperature conditions listedli8 diathg
On-cycle periods.Note: See Equatioriss4and 155for simplified AWEF catulation.

7.9.2.1 When theDedicated Condensing Urig on, itsSteadystategross capacity) (0), is reduced
by the heat content @n-cycle evaporator fan powel) @mp,on t0 yield itsSteadystatenet capacityrs{0).
'O "Q@mp.onis calculated as a function of 0 , which is defined irBection 7.9.2.3.

N O lcoi QOZO—ST%&iDHTI 133
The steady state net capacity atf5s used to calculate the WalkBox Load ands calculated as:

N')Oﬁ !]-(;O'I' LOR8 TPE o
134

7.9.22 TheTotal Walkin System Heat Loadt High Load Periods and Low Load Perio@d) "@ndw 0 0
respectively, includes the box heat load and the heat load from the fan energy wbeditaged Condensing

Unit compressor is off. This in turn can be used to calculate the fraction of time that the compressor is on during
High Load and Low Load PeriodsFH and LFL respectively.

7,(0 ", 0 o8pO%& | p , &0 135
7,.,0 ", 0 o8pO%& ;5 p , &0 136
Where

Where" , (and" , are defined byEquatiors 3 and 4 in Section 6 ai@l"mp,0iS assumed to consume 20%
of the energy a® "@mp,on

% & i ori B8 % & ifoi 137
The Load Factor LFHhE calculated as follows

A 7, (@
AL 1
, & Q@ o 38

Substituting fof7 , (usingEquation135
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36

A ", (@ o8TP&iiphi £E
, & —
@ Nodeg OBTRO&i | pRi £&
Substituting for' , (@singEquation3 andO "@mport UsingEquation137
HS@%Ohmsm 0 81 pr8R@&i it
Nog® 08 TIM@EXp&i il

 &@

Substituting forp o Ry ; husingEquation133and134 respectivelyandreducing

T8 @ lco @R T Po&i B 118 TE coadb%“ff‘”m@“

lcoi @0 81 podi @ 081 PIG8 GORITM

081 M8 P&

,&@

Reducingequation141

&(Q D 81 cWaY M 8 T n@eET IO T8 @ LB 6IHS T T hdleg $8
! lcoi @& 8 X %8y D

The Load Factor LFlis calculated as follows

A 7,.@
y & - =
@ No g2
Substituting fof7 , ,usingEquation136

", @ o8T1P&i | phi £k
Nok 08TPO&i | phi &&

&R

Substituting for' , usingEquation4 andO "@mporr USiINgEquation137

o RpPr m 8 @M 0 8 TPILBIN & ifoi

’ & Q ’\ch 0 8 TN/ & ihei

Substituting forp, o  ; usingEquation133and134 respectivelyand reducing

1c 01 G0%1 odi iR O GZo v

T8 Micod EpR T PO B T8 Ax—2 081 PT 8 L&

QT

&R

1coi @ 8T po& B 08T PT 8 Q&I

Reducingequation146

A T8 X p Q&GMIZ 8 T Tt Gokifife AT 8 T p T TR T hPox B
lcoi @& 8 X % ifwD

139

140

141

142

143

144

145

146
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N leoi ddEoT 606hea
lcoi 8o lcoi comF w8 — Cm@Z(;Ol el 148
FO v d

N leoi ZBEOI 66hA
lcoi 8o lcoidor——@go — COIOZ;N e 149

7.9.23  TheAnnual Walkin Energy FactqrAWEF, is determined by a calculation that is a functioife
measurementsSteadystategross capacityl) 0 , Steadystateelectrical consumption by theedicated

Condensing Unitmeasured durin@n-cycle periods'Ccy, on, and electrical consumption by thBedicated
Condensing UnitluringOff-cycleperiods, Eu, o. These calculations are weighted by the number of bin hours,
n;, from Table D1 in Appendix D, for each of the 20 bin temperatyres,able D1.

BL F8a'o, @ n8'ex@ Jde

1 7 %& - - - - 150
Bl MB8ooYshi@ %&iiprAi&@ %shQ@efokiioninde &@ 5.
£ . . . ) E
e M8 QX ¥shi® %&iiprRi&QR@ Yushn@ef&iipnide &
Substituting fof* , @nd” , d
BE"BTSGMSZN%OMHSE:NS% n8 @umd):b%ﬁ!TIS@Na?oj—?w de
' 7 %& - — 151
gl n8o0Yshi Po&ki i prA & @ Yshni%i i ord e & @ 5.
- 3

T8 QX YWsHi Po&i i prAT&R  Yshi%de | DRI 0ZE & R

Substituting for} 5 and%&i i o5 £&

L7 %&
1coi 0%t k@i P pRE v lcoi BohtMEIPpRE@Y
BE™ 18 0 m8Dlcor E8iT Bk s 178 mi o SIS T8 9 RBD1901 EBRIT Boy (b 7 8 By SIS 9

BL N800 Y%Xi &iorid &Q@ Ysii ES®&I OpZ &Q@ 5.
CP B ox Ui MR pFAI&R Y%kl EE W& OpZ &R -

152

The reference evaporator has @m-cycle evaporator fan power, in Watts, as a functionDefdicated
Condensing Unigross capacity:

%4 8 Mplei 6Bk | lecoivopmhnnn "AOTE 153
O&i i PRI 1T AN " A A =
M8 Mplgpi it © 8 ¢l}oi o OMTh M T OOTE
SubstitutingEquation153into Equation152and smplifying resultsin following two AWEF Equatiors:
Forlcoi gopw mhmmm " OOTE
17 %&
BE™ 16 0 o8B acor BoRn PICS PO Sofn 8 o T PROTDSWY o o Goi P ! Suin 8 xS 0N T IIROTDOMY
gL T8O IMBTORGI SOAE Q@ hshi ER®EM OpZ &Q
£ M8 QX Mshi iMB8MPIQT @K & &  %shi BB W&M OpZ &G )
BE" 8 T iy g @AR T8 P 0TI G g 154
gl TBOOHDRT M8 M eInoT 96K &@ %shi ERTTAEET SDRAPZ & (@& e
E p E

T8 QX Wi IMB8MPIL®| 86K & @  Yshi ERTTAOOI 60RPZ & &
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Forlcoi oopw mhmmm " OOTE

17 %&
1coi 0% P8 TOPLER) | B i G v 1c o1 @OHT PTE8 TOPlERd | BROT @ BOGR U
B 180 a8Wlcoi &R T PTC8 TOPIRRI Fok 0 8 q18 IS (p:e; n8 ¢ NBO ;o7 BBB T PGS TOPIE®| @6 0 8 718 DY (p:t

de

gl TBOCHDIMETPIRR BoF 8T &Q skl EA WA OpZ Q@
E A ~ A E
=e T8 OX MK IMBTPlgRi AOWP8A &R  %shi BB W& OpZ &Q

BE"F8MNMWwag® IR, T8 pWRXRr T8 ¥ WG opogpe 8far u

oL pTISUCP/Q;@F, i n8 Tk Gk 08D &(C}: Y%shi ERETTGse Eomws OpZ, &(CEA . 155
T8 QX% DR In8npke; kP8 & & Weshi ERTTTESHK OB OPZ, & &

Where:
IfQ vLwd&
%shi@ %shoiV0 &%SHWS?USHWMOQZTU 156
% 5§ IQeah 5 f Oed & TETEINPRE S oy 157
fQ vwdé&
%si@ Y%spLi0d &t m;?)&j P S o 158
% 5 F QA 5 0D Gl ETRSTEED Sy 150

wd) w

7.9.3 Freezerlndoor Dedicated Condensing UsiTested AloneThe Dedicated Condensing Urshall be tested at
theambient condition An Tablel4. Electrical energy consumption by thedicated Condensing Urshall be measured

duringOn-cycleperiodsQOcu, on and duringOff-cycleperiodsQcu, oft. The Steadystategross capacity) shall also
be measured during the @gcle. Note: See Equatioris/s and176for simplified AWEF calculation.

7.9.3.1 When theDedicated Condensing Urig on, itsSteadystategross capacity) , iIs reduced by
the heat content @n-cycleevaporator fan power, Edmp,on t0 yield its net capacity)s$30 "@mp,oniS calculated
as a function ob , Which is defined irBection 7.9.3.3.

Noon) bcoi 0&F B BO&i iDhii 160

7.93.2  Walk-in SysterrHigh Load o 0 "@andWalk-in System_ow Load, & 0 Dinclude the box heat load

and the heat load from the fan energy wherltbdicated Condensing Uribmpressor is off. This in turn can

be used to calculate the fraction of time that the compressor is on during High Load and Low Load Periods,
LFH and LFL respectively.

7, (", (081P&iiprRdek( lse 161

7,, ", ,081P& | prRdek lse 162

Where" , (and" , are defined b¥quatiors 1 and2 in Section 6, anébo &mp,of is assumed to consume 20%
of the energy a% & | p.s@Ndlg gis calculatedn SectionC10of this standard

%&i i ok TB&i i AT T 163
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The Load Factors LFl$ calculated as follows.

7. (
, — 164
Nowp s
Substituting for7 , (usingEquationl60and” , (sing Equatiorl andO "@mpott USINg Equatiorl 63
& ( ", (o8TR& | prilese T 8Mbps 08T P8 @I lgg
' Nops 08 TRo&ki i pii £& Nogps 08 TPE8 Go&iT
165
Substituting fom] ; usingEquation159and reducing
& ( n8Alcoi AIB EW& T 08T M@ UEZ I 1ge T8 UcoP BB)THT %& D 1ge 166
’ 1ol 518 W& Foi 0 8 TOM@ Go&iTNei lgoi A8 X% C%p ifeD
The Load Factor LFls calculated as follows
7
, &, =—— 167
Nowp s
Substituting fof7 , ,usingEquation162and” , using Equatiorl and% &mport USiNg Equatiorl63
& . OBTHGiioiiles n8Mbon)s OBB W& lgg 163
’ ’ Noor)®&8 TRO&i | phi && Nogps 08 TPIL8 Qokii
Substituting for] ; usingEquation160and reducing
& M8 coi ZIB B B 08T MBI 1gg T8 1ced BIB)BCUWA D 1g¢ 169

lcoi o8 & Podi B 0 8 TPILB 4o & lcoi o788 % C Wi e O

7.9.33  TheAnnual Walkin Energy FactqQrAWEF, is determined by a calculation that is a functiofoof
measurementsSteadystategross capacityy) n o, Steadystateelectrical consumption by theedicated
Condensing Unitmeasured duringOn-cycle periods Ccu, on €lectrical consumption by th®edicated
Condensing Unitluring Off-cycle periods,Ccu, o, and the hourlylefrost cycleenergy $ &$ &is calculated in
SectionC10of this standard

n8 &o, ( M8 PY, ,

| o)

b7 N& M8OPushi Po&kii pr1&( Y% sni%de | phifBe&( 170
M8 @Washi Po&iipr31&, Yshi%de i phifBe&, $&

Substituting for' , @nd" , d

1 7 %& n8oul Nps 18 PRETvps 171

M8OPushi Po&kii ord 1&( Y% shi%FE i phiPRsX (
n8PXshi Po&ii pr &, Yeshni%k | ohiPRs, $&

Substituting foNogp 5% &i | i &eand, &,

39



AHRI STANDARD 1250-2020

40

' 7 %&
n8O@8AULC o KIB)TsP&i i ph1 1 T8 PX8IALc O AIB)TsPO&i 1 AT T 172
- T8 OB RE D 1ge - T8AC O % B)g Nk D 1g g
n8OPhshi W&ki i pRIT 1001 O%5 B)§ Wk D % 5 i FER Q&M OpZ 1ol % PBxs %m o
n8t 9 ihed 1 n8t 0 ihed 1
S a8l OFB)PE WA D 1lg g - C i Foi 9 Wi ihd1g g
M8 @Rshi &I i DR F TCoT DI PX <%l D % 5 hi FER Q&M OpZ 10O OB P)Xs Wk = $&

The reference evaporator has @m-cycle evaporator fan power, in Watts, as a functionDedicated
Condensing Unigross capacity:

% | - M8 Tmplge I s lcoi domyymhmnnmn YEOOTE 173
I 1 BhTI - W A A s
M8 MClr@i 6&G P 8 Wl o ok @ h T T OOTE
Substituing Equatiors 173 into Equation172 andsimplifying resultsin following two AWEF Equatiors:
Forlcoi oonygmhmnmmn " OOTE
' 7 %&
m8 VU ¢ Lot 68h) $
3 . " "
M8OMshi M8 NPl 8o - nxs(pi‘cuil@gci?&f) ;/e; s5hi BRI PO 80/ R TEX RO DO J:i%ﬁ'@?)%%ﬁi s
8 o g 8 o
M8PWsni iM8MPplLodi 8o . naswfﬁﬁlgs?)%?ﬁ $°/;# 5hi BB GBI PpILDT 6K 2 TEo VRO 008 ) ”Gmel@?)%%?s; s
174

Forlcoi oonygmhmnmmn " OOTE

17 %&
M8T WChEQEroShfwswpy
T8 I & SOk T k& hOls e n8 e @ SOk ¥ uA& MOlg e
M8Oshi M8 MO 6FH P 0 8w ool GoRy o Yeshi BB TTMAGNK 6orPs O PpZ col ok Gemd
n81c S ok P $Ma& ML g n81c S ok P $NE ML g
M8 Px%sni M8 MGG GFHP 0 8w ool GoRy o Yeshi BB MTTMRAGNR 60rPs IPZ col ok ) §eeh $ &

175

7.9.4 FreezerOutdoorDedicated Condensing UsiTested AloneTheDedicated Condensing Urghall be tested at
ambient conditiorA, B, and Gin Table15. Electrical energy consumption by tBedicated Condensing Urshall be
measured at the three ambient outdoor temperature conditions listed inl% alleng On-cycle periodsO 0
and duringOff-cycleperiods,0 ; 0 (whereX = ambient condition A, B, or C)he Steadystategross capacity,
0 0 , shall also be measured at the three ambient outdoor temperature conditions listed irb Habileg On-
cycleperiods.Note: See Equatiorkd7 and198 for simplified AWEF calculation.

7.9.4.1 When theDedicated Condensing Urig on,its Steadystate gross capacity 0 , is reduced
by the heat content @n-cycle evaporator fan powel) "@mp,on t0 yield itsSteadystatenet capacityr)s{0).
'O "@mp.onis calculated as a function of , Which isdefined inSection 7.9.4.3.

The reference evaporator has @m-cycle evaporator fan power, in Watts, as a functionDafdicated
Condensing Unigross capacity:

Kb@ 1@01' @0208-[%&19511 176

The steady state net capacity af B5is used to calculate the WatkBox Load and can be simplified as:
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NC’)(&)U 1(;0'I' OBRBTWE o 177
7.9.42  TheTotal Walkin System Heat Loaadt High Load Periods and Low Load Pericdd) "@ndw 0 0
respectively, includes the box heat load and the heat load from the fan energy wibedithéed Condensing

Unit compressor is off. This in turn can be used to calculate the fraction of tirtaéhcompressor is on during
High Load and Low Load Periods, LFH and LFL respectively.

7,(@ ", @ 081P&iiprpeL@ lse 178
7,.@ ", Q@ 08T1P&iiprpeAR 1 179

Where" , (@ and" , @ are defined byEquatiors 3 and4 in Section 6 and®&; | p{is assumed to
consume 20% of the energy%sg | p.s8ndl g ¢is calculatedn SectionC10of this standard

%&)mpoff = 0.2 - %&-)mp,on 180
The Load FactorkFH calculated as follows

, &0 —— 181

Substituting for7 , (usingEquation178

", (@ oB81P&i | philes

, & @G — 182
@ Nodg 081K | pri £&
Substituting for* , @singEquation3 and% &mport USiNgEquation180
~ HS%OHMSGNQC?%UPH 081 p8X@&i e 1g g
, & (@ 183

Nodz 08 1Im@Rpki if
Substituting forq, o hy ; usingEquation176 and177, respectively, amhreducing

. 57 & i i D G .
i M8 e oD b8 T Pk B 8 O dtmfff) EPT gt s ek 1ge
& @ lcoi @ 8T fodi i@ 08T MAY A1 %& 184

Reducingequation184
& @ P 8 ¢ xW& a8 mn Pukcii T B U GO ML oY B Ls & 165

' lcoi @& 8 X % D

The LoadFactor LFLis calculated as follows
A 7, .G

, & - 186
f No &2

Substituting for7 , ,usingEquation179

e ", @ 0871 @& Opiiles 187

No 2 CBWELI BN i £

Substituting fof* , usingEquationd and% &mpori USiNgEquation180

41



AHRI STANDARD 1250-2020

n@uﬂb%mnSW 081 pr8R@&i i 1g g

pTuy

& (2 Nodt 08 1TIEHoki ihe 188
Substituting forq, o hy ; usingEquatiors 176 and177, respectively, and reducing

A N8 plhcod @pE 1 Pk e T8 oL @mpﬁ?mo% PT 581 PGB W& lgg
& (2 lcoi @B 8T Pogu B 08T PT84 %& 189
ReducingEquation189
e T8 T Y QoD 8 LT oG 118 p X Bop o P8 T T E G 6B 1 190

lcoi @& 8 X Ydeifed

Where0 (t;) is calculated from the measurBddicated Condensing Urgtoss capacity at the ambient
testconditions of 35F, 59 F and 95 F as follows.

fO vwd&
~ 1 S %v s s oz~ ~
lcoi @0 lcoi 0omF goq — JEA 101
fO v dd
~ 1 ' %v 'y A A K s ~
lcoi @0 lgoi 60F  grg — dGR 192

7.9.43  TheAnnual Wal~kin Energy FactogrAWEF, is determined by a calculation that is a function of:
Steadystategross capacity) 0 , Steadystateelectrical consumption by tHgedicated Condensing Unit
measured durin@n-cycle periodsCcu, on,electrical consumption by theedcated Condensing Unituring
Off-cycle periods,Ccy, of, and the hourlydefrost cycleenergy,$ &$ &is calculated irSection C10 of this
standardf)..m c i(‘}p, ‘Qeu, on,and ‘Qey, off are measured valueBhesecalculations are weighted by the number
of bin hours, p from Table D1 in Appendix D, for each of the 20 bin temperatyrés,table D1.
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Substituting for , and% & | phi ££

L lcoi Jdosu kg i®OG p
T 8- €—2

L lcoi Johupe& @O p 1 3
oo T 8625

p Ty

BE " J18 00 ¢ 6P B 81T o ifr
17 %&

T8 QR Plced FBRIT Podu i g

T8OWARi%&i i o & @ %shi BB L& OpZ & @

PrE oI I%&I | b &R %5k BB H&I OpZ &R $&

195

42



AHRI STANDARD 1250-2020

The reference evaporator has @n-cycle evaporator fan power, in Watts, as a functionDafdicated
Condensing Unigross capacity:

T8 Mplpgei 6Bk | lcoivopmhnnn "A@FE

%&iiphil TSN R AANp e 1%
M8 mMGl@i &r@ w8 wli}pi o Ohmtmt " OOTE

Substitutingequatiors 196 into Equation195 andsimplifying resultsin following two AWEF Equatiors:

For0 | vnhnmmn " OOTE
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Further reducing the numerator frabguation197 andsubstitutingfor % & | p psiRgEquUation180
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WhereQcy,otj) and'Ceu,or(t;) is calculated from the measurBeédicated Condensing Uniross capacity at
the ambient test conditions of 35, 59 F and 95 F as follows.

fO vwdé&
% 5 O % 5 q hh hh 6 6 201
% r O % 5§ hb b 6 O 202
fO v D
% 5 O % 5 q hh hh 6 6 203
%, O % noh hA R 6 6 204
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Section 8. Symbols and Subscripts

Symbols.The symbols used in this standard are as follows:

AWEF:

BL O:

D Fd,avg

DFd,Iower

DFd,upper

$&
EER:
EERuc:

%0 :
%d,
%

%
%
%
%

s X X

O =

%&

%&

o

%y d

¢

¢

Annual Walkin Energy Factor, Btu/\&

Heat removed from walin box that does not include the heat generated by the operation of
refrigeration systems, @

Nonrequipment related Walin Box Load during High Load Period, Btu/h

Non-equipment related Walin Box Load during Low Load Period, Btu/h

Daily averagalefrost cycleenergy required for the Refrigeration SystenthW

Energy input for alefrost cyclefor frost coil condition, Vb

Energy input for a defrost cle for dry coil condition, VI

Average energy inpdtom multiplehot gas defrost cyekat dry coil conditionWd

Lower hot gas defrostycle energy limitWa

Upperhot gas defrostycle energy limitWa

Defrostcycle power consumption, W

Energy Efficiency Ratio, Btu/W-h

Energy Efficiency Ratio at suction dew point, for use in Unit Cooler calculation, Btu/W-h. Value
is found from Table 18.

System energy consumption@t Wh

Total power consumption of the heater and auxiliary equipment of the calibratéd/box,

Power consumption of theedicated Condensing Urdtring compressor on period, W

Power consumption of theedicated Condensing Urduring compressor off period, W

Power consumption of the rack system for smiatch systemy

Power consumption of the rack system for miatch system during a High Load Peritd,

Power consumption of the rack system for miatch system during a Low Load Period, W
System Steadgtate power consumption@tincluding power consumptions of compressor(s), both
condenser and evaporator fans, and any othepopants that consume power during the Steady
state Orcycle test, W

System Steadgtate power consumption at Tests A, B, C, or ID (X = A, B, C or ID) where k = 1,2
or i for Minimum Capacity, Maximum Capacity or Intermediate Capacity (Seeo®eb)i No
superscript designates a single capacity system. Systemssié@agower consumption includes
power consumptions of compressor(s), both condenser and evaporator fans, and any other
components that consume power during the Stetatg Orcycletest, W

Power consumption of the Unit Cooler during compressor off period, W

Power consumption of the Unit Cooler during compressor on period, W

Fan speed (s), rpm

Enthalpy of subcooled refrigerant liquithtering the expansion deviaden using DX Dual
Instrumentation Method, two independent measurements takea ¢r b),Btu/lb

Enthalpy of superheated refrigerant vapor leaving the unit catlen using DX Dual
Instrumentation Method, two indepdent measurements takan=(a or b),Btu/lb

Enthalpy of subcooled refrigerant liquid entering the expansion dewiea using DX-Calibrated
Box Method Btu/lb

Enthalpy at of superheated refrigerant vapor leaving the unit cobkm using X -Calibrated
Box Method Btu/lb

Intermediate compressor capacity case in which the compressor was tested at the designated testing
condition.

Bin number

Case number, (1: low capacity or minimum capacity; 2: high capacity or maximum capacity;
intermediate capacity; v: variable capacity)

Coefficients derived from evaporator coil test points

Heat leakage coefficient of calibrated box, B@/lr
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Load Factor during High Load Period

Load Factor during Low LoaBeriod

Refrigerant mass flow rate, Ib/h

Refrigerant mass flow rate measured at subcooled refrigerant liquid fiived€pendent
measurement), Ib/h

Refrigerant mass flow rate measured at subcooled or superhefiigerant vapor line (2
independent measurement), Ib/h

Mass flow meter 1

Mass flow meter 2

Mass flow meter in alternate M2 location.

Number of bins

Bin hours, hr

Number of motors

Number ofdefrost cycleper day

Pressure of subcooled refrigerant liquid entering the expansion valve when usi@alibXated
Box Method, psi

Pressure of subcooled refrigerant liquid entering the expansion valve when usiiguaX
Instrumentation Method, two independent measergsitakenx = a or b), psi

Pressure of superheated refrigerant vapor leaving the Unit Cooler when usi@plibfated Box
Method, psi

Pressure of superheated refrigerant vapor leaving the Unit Cooler when usitiguaX
Instrumentation Method, two independent measurements takea ¢r b), psi

Barometric pressure, Hg

Rated pan heater wattage, W

Net Refrigeration Capacity, Btu

System Steadgtate Net Refrigeration Capacity@tBtu/h

System Steadgtate Net Refrigeration Capacity at Tests A, B, C or ID (X = A, B, C or ID) where k
=1, 2 ori for Minimum Capacity, Maximum Capacity or Intermediate Capéség Section 5)No
superscript designates a single capacity system.

Dedicated Condensing Urdapacity for mixmatch system, Btu/h

Evaporator coil net capacity for miwatch system, Btu/h

Net coil capacity at the maximum fan speed test point, Btu/h

Net coil capacity at theninimum fan speed test point, Btu/h

Rack coil net capacity for mimatched system, Btu/h

Air-side Gross Refrigeration Capacity, Btu/h

Defrostheatcontributed to the box load, Btu/h

Coil defrostheatcontributed tohe box load, Btu/h

Pan defrosheatcontributed to the box load, Btu/h

Gross Refrigeration Capacity, Btu/h

Gross Refrigeration Capacity at Tests A, B, C orX3=(A, B, C or ID)

Net Refrigeration Capacity for singlpackage units, as measured using the selected primary
method, Btu/h

et Refrigeration Capacity for singfackage units, as measured using the selected secondary
method, Btu/h

Gross total Refrigeration CapéagiBtu/h

Refrigerantside gross capacity, Btu/h

Refrigerantside gross capacity calculated based on the first independent measuBtuibnt,
Refrigerantside gross capacity calculated based on the second indeperetesutrement, Btu/h
Evaporator fan speed, rpm

Evaporator fan speed resulting in a coil capacity which matchesiwallstem load during a

High Load Period, rpm

Evaporator fan speed resulting in a coil capacity which matchesiwailstem lad during a Low
Load Period, rpm

Minimum evaporator fan speed, rpm
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to:
tox:
tosc:
tosoc
to:
tox:
tos
tosc:

tosh

TDCFZ
TDrated

TDrest
V.

7, (O:
7,.,0:

Temperature of subcooled refrigerant liquid entering the expansion devigeusing DX
Calibrated Box Method, eF

Temperature of subcooled refrigerant ligeittering the expansion deviaden using DX Dual
Instrumentation Method, two independent measurements takea ¢r b),e F

Liguid Saturation Temperature of subcooled refrigerant liquid entering the expansion device when

using DX- Dual Instrumentation Method, two independent measurementstaken@ or b)) , e
Liguid subcooling temperature of subcooled refrigerant liquid entering the expansion device when
using DX- Dual Instrumentation Method, two independent measurementsftekena or b)) , e

Temperature of superheated refrigerant vapor leaving the Unit Gelodgr using DX Calibrated
Box Met hod, eF

Temperature of superheated refrigerant vapor leaving the Unit Cooler when usiiguak
Instrumentation Method, two independent measurementstaken(@ or b)), eF
Vapor Saturation Temperature of superheated refrigerant vapor leaving the Unit\@toerer
usingDX-Cal i brated Box Method, eF

Vapor Saturation Temperatuoérefrigerant vapor leaving the Unit Cooler when using {Dual

Instrumentation Method, two independent measurementstaken(@ or b)), eF
Vapor superheat temperature of refrigerant vapor leaving the Unit Cooler when usiiguak
Instrumentathn Method, two independent measurementstaken(a or b)), eF

Average drybulb temperature of the air within the calibrated bpX¥

Averagedrybul b t emperature of the air within the t
Evaporating temperaturés

Dry-bulb temperature of air at inlef;

Defrost cycleduration, h

Averagedefrost cycleduration, h

Dew point temperature of air at inlek

Wet-bulb temperature of air at inlek

Temperature of the drained water frolefrost cycle e F

Bin temperature, eF

Test A condenser air temperature, 95¢eF

Test B condenser air temperature, 59e¢ekF

Test C condenserdire mper at ur e, 35¢eF

The outdoor temperature at which the Total WallSystem Heat Load equals system net capacity
when the compressor operates at | ow or mini mul

The outdoor temperature at whidtetTotal Walkin System Heat Load equals system net capacity
when the compressor operates at high or maxi mu
The outdoor temperature at which the Total WallSystem Heat Load equals system net capaci

whent he compressor operates at | ow or mini mum c
The outdoor temperature at which the Total WallSystem Heat Load equals system net capacity

when the compressor operates at high or maximum capicity?) during the Low Load Period,

eF

The outdoor temperature at which the unit, when operating at the intermediate capacity that is

tested under the designated condition, provides a Refrigeration Capacity that is equal to the Total
Walk-in SystemHe at Load during High Load Period, eF
The outdoor temperature at which the unit, when operating at the intermediate capacity that is tested
under the designated condition, provides a Refrigeration Capacity that is equal to the Total Walk
SystemHat Load during Low Load Period, eF
Temperature difference correction facgoiF

Rated temperature difference between theldryp temperature of the air entering the unit cooler

and the refrigerant saturation temperature at the unit codletoat , e F

Tested temperature difference between thebaip temperature of the air entering the unit cooler

and the refrigerant saturation temperature at
Voltage of each phase, V

Total Walkin System Heat Load during High &d Period, Btu/h

Total Walkin System Heat Load during Low Load Period, Btu/h

Subscrips. The symbols used in this standard are as follows:

A:

Test A at 95°F
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Test B at 59F

Test C at 33F

High load period

Indoor unitat 90°F

Inlet

Low load period

out: Outlet

ss: Steadystate

Vi Variable compressor capacity case in which the compressor was operated at any dagta@gn
the max and min capacities.

T3gT0®

Section 9. Minimum Data Requirements fo r Published Ratings

9.1 Minimum Data Requirements for Published Ratings.a minimum, Published Ratings shaltlude AWEF at the

standard rating condition. Publication of Net Refrigeration Capacity is optiélhalaims to ratings within the scope of this
standard shall include the sCAAHRENtIStaARataed il 50dcorAddn ¢
the scope of this standard shalll i OAMNAHRE Shendanttehm@B00
Application Ratings are published or printed, they shall include a statement of the conditions at which the ratings apply.

Section 10. Marking and Nameplate Data

10.1 Marking and Nameplate Datas a minimum, the manufarer name or tradeame; model number; refrigerant(s);
current, A; voltage, V; frequency, Hz; and phase shall be shown in a conspicuous place on the unit.

Nameplate voltages for 60 Hertz systems shall include one or more of the equipment namegiggteatoigs shown in Table
1 of AHRI Standard 110. Nameplate voltages for 50 Hertz systems shall include one or more of the utilization voltages shown
in Table 1 of IEC Standard 60038.

Section 11. Conformance Conditions

11.1 ConformanceWhile conformance with this standard is voluntary, conformance shall not be claimed or implied for
products or equipment within the standardés Purpose (Sec
the requirements of the standard atido& the testing and rating requirements are measured and reported in complete
compliance with the standard. Any product that has not met all the requirements of the standard shall not referemce, state, o
acknowledge the standard in any written, oraklectronic communication.
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APPENDIX A. REFERENCES T NORMATIVE

Al. Listed here are all standards, handbooks, and other publications essential to the formation and implementation of the
standard. All references in this appendix are considered as phigt sfandard.

Al.1  AHRI Standard 11016, Air-Conditioning, Heating and Refrigerating Equipment Nameplate Volt2§ds,
Air-Conditioning, Heating, and Refrigeration Institu2811 Wilson Blvd., Suite400, Arlington, VA 22201, U.S.A.

Al1.2  AHRI Standard 210/24@017, Performance Rating dfnitary Air-Conditioning and AxSource Heat Pump
Equipment2017, Air-Conditioning, Heating and Refrigeration Institu@811 Wilson Boulevard, Suitd00, Arlington,
VA 22201, U.S.A.

Al1.3 ANSI/AHRI Standard 1200(I-P)}2013 Performance Rating of Commercial Refrigerated Display
Merchandisers and Storage Cabinef)10, Air-Conditioning, Heating and Refrigeration Institu2311 Wilson
Boulevard, Suitél00, Arlington, VA 22201, U.S.A.

Al.4  ANSI/ASHRAE Standard 12016, Method of Testing for Rating Room Air Conditioners and Packaged
Terminal Air Conditioners201Q ASHRAE, 1791 Tullie CircleN.E., Atlanta, GA 30329, U.S.A.

Al5 ANSI/ASHRAE 231-2010, Methods of Testing for Rating Positive Displacement Refrigerant Compressors
andDedicated Condensing UsifThat Operate at Subcritical Temperatur2810,ASHRAE, 1791 Tullie CircleN.E.,
Atlanta, GA 30329, U.S.A.

Al.6 ANSI/ASHRAE Standard 32009, Method of Testing for Rating Electrically Driven Unitary Air
Conditioning and Heat Pump Equipmeg®®09 ASHRAE, 1791 Tullie Circle, N.E., Atlanta, GA 30329, U.S.A.

Al.7 ANSI/ASHRAE Standard 41-2013 Standard Method for Temperature Measurem2at3, ASHRAE, 1791
Tullie Circle, N.E., Atlanta, GA 30329, U.S.A.

Al.8 ANSI/ASHRAE Standard 41.12013 Standard Methods for VolatiRefrigerant Mass Flow Measurements
UsingFlowmeters2013, ASHRAE, 1791 Tullie Circle, N.E., Atlanta, GA 30329, U.S.A.

Al1.9 ANSI/ASHRAE Standard 41-3014 Standard Method for Pressure Measurem&@®l4d ASHRAE, 1791
Tullie Circle, N.E., Atlanta, GA 30329, U.S.A.

A1.10 ANSI/ASHRAE Standard 41-82014, Standard Method for Humidity Measureme2®14, ASHRAE 1791
Tullie Circle, N.E., Atlanta, GA 30329, U.S.A.

Al111 ASHRAE HandbookFundamentals2017 ASHRAE, 1791 Tullie Circle N.E., Atlanta, GA 30329, U.S.A.

Al.12 ASHRAE Terminology, https://www.ashrae.org/resouregsiblications/freeesources/ashreterminology
201X, ASHRAE, 1791 Tullie Circle, N.E., Atlanta, GA 30329, U.S.A.

Al.13 REFPROP Reference Fluid Thermodynamic and Transport Propdi8dsStandard Reference Database 23
Version 9.1 2013, U.S. Department of Commerce, Technology Administration, National Institute of Standards and
Technology, Standard Reference Data Prograaith€rsburg, Maryland 20899, U.S.A.

Al.14 TYM3 Weather Data for Kansas City, Missouri National Solar Radiation Database
http://rredc.nrel.qgov/solar/old _data/nsrdb/198005/tmy3/by state and_city.html#O
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APPENDIX B. REFERENCES 1T INFORMATIVE

B1l. Listed hereare standards, handbodks and other publications which may provide useful information and
badkground but are not considered esential. Referencesin this appendix are not considered part of the standard.

None.
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APPENDIX C. METHODS OF TESTING WALK -IN COOLER

C1

C2

C3

50

AND FREEZER SYSTEMS i NORMATIVE

Purpose The purpose of this appendix is to provide a methagsiing forMatchedpair, Singlepackagedvalk-in
Refrigeration Systemy as well as nit coolers andedicated Condensing Usitesedalone.

Scope These methods of testing applywalk-in cooler and freezer systems that have either matchiested alone
factory-made, forced circulation, fredelivery Unit Coolers andfactorymadeelectric motor driven, single and variable
capacity Positive Displacemebedicated Condensing Unit

c21

Exclusions.These methods of testing do not apply to:

C2.1.1  Air-conditioningunits used primarily for comfort cooling for which testing methods are given in
other standards.

C2.1.2  Unit Coolers instded in or connected to ductwork

C2.1.3 Parallel rack refrigeration systems

Cc2.14 Field testing of Unit Golers

MeasurementsAll the measurements associated with the test shall be in accordan@eN8HCAN/AHRI Standard
1250 Tablel for required instrumentation accuracy. All requirements described in this section are appliGhbéelystate
andOff-cycletests, unless otherwise specified.

C3.1

Temperature Measurements.
C3.1.1 Temperature measurements shall be made in accordance with ANSI/ASHRAE Standard 41.1.

C3.1.2  Air wet-bulb and drybulb temperatures entering thimit Coolershall be measured based the

airflow area at the point of measurement. One measuring station is required for egobf 2h@ fiirst 10.0 ft

of airflow area and one additional measuring station is required for each df@ifflow area above 10.0%ft

A minimum of two $ations shall be used and the number of measuring stations shall be rounded up to the next
whole number.

C3.12.1  The airflow area shall be divided into the required number of equal area rectangles
with aspect ratios no greater than 2 tAdiditional measuring stations may be necessary to meet
this requirement. The measuring stations shall be located at the geometric center of each rectangle.

C3.12.2  The maximum allowable deviation between any two air temperature measurement
stations shalbe 2.0 °F.

C3.12.3 If sampling tubes are used, each tube opening may be considered a temperature
measuring station provided the openings are uniformly spaced along the tube, the airflow rates
entering each port are relatively uniform (£ 15%) and the arrangement of tubelesonifh the

location requirements dbectionC3.1.3. Additionally, a one time temperature traverse shall be
made over the measurement surface, prior to the test to assess the temperature variation and ensure
it complies with the allowable deviation sjfead in SectionC3.12.2 (Refer to ANSI/ASHRAE

Standard 41.1 for more information and diagrams).

C3.1.3 Refrigerant temperatures entering and leaving the Unit Cooler shall be measured by sheathed
temperature sensors immersed in flowing refrigerartyoa temperature measuring instrument placed in a
thermometer well and inserted into the refrigerant stre@lrese wells shall be filled with nesolidifying,

thermal conducting liquid or paste to ensure the temperature sensing instrument is exposprbteatative
temperature.

C3.1.3.1  For Unit Coolers tested alone, the entering temperature of the refrigerant shall be
measured within six pipe diameters upstream of the control device.
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C3.1.3.2  For Matchegpairs (not including Singlpackayed Systems), the entering temperature

of the refrigerant shall be measured within the first six inches of refrigerant pipe entering the unit
cooler conditioned space. The leaving temperature of the refrigerant shall be measured within the
last six inche®f refrigerant pipe leaving the unit cooler conditioned space.

C3.1.3.3  For Dedicated Condensing Units tested alone, the entering and leaving temperature of
the refrigerant shall be measured Bection C4.1.3.1.

C3.2 Pressure Measurement€onnections for pressure measurements shall be smooth and flush within the pipe
wall and shall be located not less than six pipe diameters downstream from fittings, bends, or obstructions.
(Refer to ANSI/ASHRAE Standard 41.3 for more information and dragja

C3.3 Refrigerant Properties Measurement

C3.3.1 With the equipment operating at the desired test conditions, the temperature and pressure of the
refrigerant leaving th&nit Cooler, entering the expansion device, and entering and leaving the compressor
shall be measured. For cases where the calibratethbthod is also conducted, data used to calculate capacity
according to the refrigerant enthalpy method and the calibrated box method shall be collected over the same
intervals.

C3.3.2 On equipment not sensitive to refrigerant charge, pressure mgpssiruments may be tapped
into the refrigerant lines provided that they do not affect the total charge by more than 0.5%.

C3.3.3 On equipment sensitive to refrigerant charge, a preliminary test is required prior to connecting any
pressure gauges or beging the first official test. In preparation for this preliminary test, temperature sensors
shall be attached to the equipmentdés evaporator an
are not affected by vapor superheat or liquid sobng. Placement near the midpoint of the coil, at a return
bend, is recommended. The preliminary test shall be conducted with the requirement that the temperatures of
the oncoil sensors be included with the regularly recorded data. After the prelimésiris completed, the
refrigerant shall be removed from the equipment, and the needed pressure gauges shall be installed. The
equipment shall be evacuated and recharged with refrigerant. The test shall then be repea&tda@ystate

operation is adeved, refrigerant shall be added or removed until, as compared to the average values from the
preliminary test, the following conditions are achieved: (1) eaetodriemperature sensor indicates a reading

that is within £0.5°F, (2) the temperatures tife refrigerant entering and leaving the compressor are within +4

°F, and (3) the refrigerant temperature entering the expansion device is witthn ©hce these conditions

have been achieved over an interval of at least ten minutes, refrigerant cleapgiimgpent shall be removed

and the first of the official tests shall be initiated.

C3.3.4 No instrumentation shall be removed, replaced, or otherwise disturbed during any portion of a
complete capacity test.

C3.3.5 Temperatures and pressures of theigefant vapor entering and leaving the compressor shall be
measured at approximately 10 inches from the compressor shell.

C3.4 Refrigerant Flow Measurement.

C3.4.1 Refrigerant flow meters shall be installesd the flow rate of Volatile Refrigerants shall be
measured in accordance with ANSI/ASHRAE Standard 41.10.

C3.4.2 The refrigerant flow rate shall be measured with an integrating type flow meter connected in the
liquid line upstream of the refrigerantrtrol device. This meter shall be sized so that its pressure drop does
not exceed the vapor pressure change thatrRaShturation Temperatuhange would produce. Refrigerant
flow meter is only allowed to be installed at the superheated vapor line@siseadependent measurement
when the refrigerant enthalpy method is used. In such a eHsgerantvapor must be superheated both
upstream and downstream of the meter to ensure the vapor remains single phase.

C3.4.3 Flow meters shall bénstalled with at least ten pipe diameters upstream and five diameters
downstream of the meter, in straight pipe free of
instructions.
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C3.4.4 A direct reading masBow-rate measuring device,ush as a ariolis meter, is the preferred
instrument for measuring the refrigerant flow rat®ther flow meters that demonstrate the capability to
measure flow rate with the specified accuracy are also acceptable.

C3.45 Temperature and pressure measgiinstruments and a sight glass shall be installed immediately
downstream of the meter to determine if the refrigerant liquid is adequately subcooled. Subcootifngiod 3

the absence of any vapor bubbles in the liquid are considered adequate.dimmescled that the meter be
installed at the bottom of a vertical downward loop in the liquid line to take advantage of the static head of
liquid thus provided.

C3.5 Off-cycle Specific Requirements.

C3.5.1 Unit CoolerPower MeasurementThe followingparameters, listed in Table Ghall be measured
and recorded during a compres&iif-cycletest.

Table C1. Unit Cooler Fan Power Measurements
Test Parameter Test Parameter Description
Total electricapower input to fan motor(s), pan heaters
%& 5 W )
and controls of Unit Cooler
FS, rpm Fan speed (s)
N Number of motors
Py, in.Hg Barometric pressure
Tan, °F Dry-bulb temperature of air at inlet
Twb, °F Wet-bulb temperature of air atlet
V,v Voltage of each phase
C3.52 Dedicated Condensing UnRower MeasurementThe following parameterdisted in Table C2
shall be measured and recorded during a compr€farycletest.
Table C2. Dedicated Condensing Unit Power Measurements
Test Parameter Test Parameter Description
%5 W Total electrical power input tbedicated Condensing Uni
Tab, °F Dry-bulb temperature of air at inlet
V, v Voltage of each phase

C3.53 Off-cycleMeasurement Intervals.

C3.531 For equipment under test that lacks controls for which ambient oigeeint
temperatures can affect the level or duration of power consumed duri@ftogcletest (e.g., a
crankcase heater or fan cycling control), determine the average powerOifitycle measured
over a single 8ninute interval, immediately folloing theSteadystatetest.

C3.53.2 For equipment under test that employs a qualifying fan cycling controller or employs
controls for which ambient or refrigerant temperatures can affect the level or duration of power
consumed, determine the integrated power inQffecycle measured over three consecutive 30
minute intervals. At the start of ea€tff-cycleinterval, the compressor will turn on for six minutes,
however, the integrated power will not include measurements from the compressor on period.

C3.53.2.1 If the integated power values of all three intervals are within 2% of
the average integrated power, then stability has been achiev€ffacytle power is
calculated as the average of the three integrated readings.

C3.53.22 If stability has not been achieved,ncluct an additional three cycles.
Utilize the same stability criteria for these three cycles. If after a total of six cycles



AHRI STANDARD 1250-20

20

stability has still not been achieved, calculafé-cyclepower as the maximum of the

six integrated readings.

C3.54  Off-cycleOperating Tolerance€xcept for the first 10 minutes after termination of the compressor

on interval, operating tolerances foff-cycleintervals shall comply with the values listed in Table 2.

C3.55 Off-cycle Data Collection RatesFor the Off-cycle Power Consumption test, minimum data

collection rates shall be in accordance with Table C3.

C3.6  SteadystateSpecific Requirements

C3.6.1 For theSteadystateRefrigeration Capacity and Power Consumption test, the room conditioning
apparatus and the equipment under test shall be operate&teatiystateperformance, consistent with the
test tolerances specified in Table 2, is attained for at least 30 matutst conditions defined in Section 5.1.

The unit under test shall maintaéiteadystateoperation throughout the entire recording period.

C3.6.2 For theSteadystateRefrigeration Capacity and Power Consumption test, measurement intervals

shall be inaccordance with Table C3.

Table C3. Minimum Data Collection Requirements !

Steadystate Off-cycle
Test Parameter éﬂcllrlllengﬁg %:ttae Minimum Number Minimum Data
. ' of Test Readings| Collection Rate, Test
Test Readings per :
per Test Rurd Readings per Hour
Hour
Temperature 30 15 60
Pressure 30 15 NA
Refrigerant mass flow rate 30 15 NA
Test room barometric pressure 1 1 1
Fan speed(s) 1 1 1
Total electrical power input to Unit Cooler 3 2 60*°
Total electrical power tDedicated 30 15 6045
Condensing Unit
Total electrical power input to heater and
" . 3 2 NA
auxiliary equipment

Notes:

1. Once the systerachievesSteadystatecondition, data shall be recorded.

2. For calibrated box only (Method 2)

3. Duration of recording data shall be a minimum of 30 minutes

4. For Off-cycletests conducted t8ection C3.5.3.1, power is recorded at the specified interval only foethgred 5
minutes.

5. For Offcycle tests conducted &ection C3.5.3.2power measurements are integrated and averaged over the
recording interval with a sampling rate of no less than 1 second unless an integrating watt/hour meter is used

C4 Test M¢hods.

C4.1 Methodsof Testing to Determine Steadgiate Refrigeration Capacity and Power Consumption

C4.1.1 For matchegpairs (not including Singlpackage Systems) andlnit Coolestested alongcalcu

the appropriat&teadystaterefrigeration @pacity and power consumption values using one of the following

methods

late
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C4.1.1.1 Method 1, DX Dual Instrumentation (Refrigerant Enthalpy Method).The
Refrigeration Capacity shall be determined by measuring the enthalpy change and the mass flow
rate of the refrigerant across the Unit Cooler using two independent measuring sge&sastion

C7 of this appendix for complete details on this test method.

C4.1.1.2 Method 2, DXCalibrated Box. The Refrigeration Capacity shall be determined
concurrently by measuring the enthalpy change and the mass flow rate of the refrigerant across the
Unit Cooler and the heat input to the calibrated box.Seetion @ of this appendix for complete

details a this test method.

C4.1.2 For Singlepackage Systems, use two methods listed in Table C4 this section to calculate the
refrigeration capacity and power Hemmchy Nunbdiin Babhle The
C4 shall be considered the primary measurement and used to report capacsyct@ee® of this appendix

for complete details on each test method.

Table C4. Single -packaged Methods of Test and Hierarchy
Hierarchy Method of Test Allowable Use
Number
1 Balanced Ambient Indoor Calorimeter | Primary
2 Balanced Ambient Outdoor Calorimeter| Primary or Secondary
3 Indoor Air Enthalpy Primary or Secondary
4 Indoor Room Calorimeter Primary or Secondary
5 Outdoor Room Calorimeter Secondary
6 Outdoor AirEnthalpy Secondary
7 Compressor Calibration Secondary

C4.1.3 For Dedicated Condensing Unitested alonecalculatethe appropriatéSteadystaterefrigeration
capacityand power consumptioralues using the following method.

C4.1.3.1 Method 1, DX Dual Instrumentation (Refrigerant Enthalpy Method).The
Refrigeration Capacity shall be determiresi described igection 7.5 based omeasuring the
mass flow rate of the refrigeraand refrigerant pressure and temperature at the inlet and outlet of
the Dedicated Condensing Unising two independent measuring systeSeeSection 7 of this
appendix for complete details on this test method.

C4.2 Method of Testing to Determiri@ff-cycle Power ConsumptionJpon the completion of thBteadystatetest,
anOff-cyclepower test shall be conducted. Specificallypnthe completion of th&teadystatetest, the compressor(s)

of the walkin systems shall be turned off. Unit Coolers fan(s), pan heater, crankeats, and control power
consumption shall be measured in accordance with the requirements in Section C3.5. Qualifying evaporator fan controls
may have a user adjustable method of destratifying air durin@ffheycleincluding but not limited to: adjuable fan

speed control or periodic "stir cycles." If adjustable, controls shall be adjusted so that the greater of a 50% duty cycle or
the manufacturer default is used for measu@igcyclefan energy. For variable speed controls, the greater of 50% fan
speed or the manufacturer's default fan speed shall be used for me@dtxiggle fan energy. When a cyclic control

is used, at | east three full Aadjustable, tleyest is o b coralucted attleeaas u r
shipped stting.

C4.3 Method of Testing and Calculation to DetermDefrost cyclePower Consumption and Load Contribution.
All walk-in freezer systemshalldeterminedefrost cyclgpower consumptiorfy & anddefrost cyclgpower consumption
contributed to the box loal ) according to the methods established in Sediidf of this Standard. Sectio@10
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C5

C6

provides a two general methods for determirfngand1l done for systems with hot gas defrost (with or without
Adaptive Defrost) and one for systems with electric defrost (with or without Adaptive Defrost). Manufacturers may
choose the appropriate method based on the configuration of their system.

Test Chambers Requirements.

C5.1 For all system constructions (spllystems Single-packagd, Unit Cooler tested alone and Dedicated
Condensing Unitested along the Unit Cooler under test may be used to aid in achieving the required test chamber
ambient temperatures prior to beginning &@tgadystatetest. However, the unit under test mbstfree from frost
before initiating anySteadystatetesting.

C5.2  For Split Systemé&nit Coolers tested alonandDedicated Condensing Uaitested alone

C5.2.1  The Unit Coolerandthe Dedicated Condensingnit shall be installed in separate environment
chambers with sufficient size to avoid airflow restrictions or recirculation such that:

C5.2.1.1  No obstacle is positioned within a distancec@o 6from the discharge of thenit
Coolerand theDedicated Condensing Univhere A and B are the air inlet dimensions, in, per fan
section of the Uni€Cooler and théedicated Condensing Unit

C5.2.1.2  All other distances correspond to the minimum requirements of the installation
instructions provided by the manufacturer.

C5.2.1.3  The minimum volume, % of the test chamber shall be 20 % of the airflow ra¥enii,
produced by the UnitCooler together with all auxiliary air moving devices that operate
simultaneously with th&nit Cooler.

C5.2.2  Both environmental chambers shall be equipped with essential air handling units and controllers to
process and maintain the enclosed air to any required test conditions.

C5.3 ForSinglepackagesystemsrefer to the applicable metis of test for Singlgpackage systems listed Section
C9 of this appendix

General Test Conditions and Data Recording.
C6.1 Refer tothe standard rating conditions for a particular applicaligted in Section 5 of this standard. Test
acceptance criteria listed in Tablear®i3 in Section 4 ofthis standard apply tive Dual Instrumentation and Calibrated

Box Methods Single Package system test tolerances are listed in each applicable Métastoutlined irBectionC9.

C6.2 Data that need to be recorded during the test are listed in Clffgopendix C)
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Table C5. Data to be Recorded

Refrigerant | Calibrated
Units Enthalpy Box
Method Method

Date X x
Observer(s) x x
Barometric pressure in Hg X x
Times X x
Power input tdDedicated Condensing Unit W X x
Power input tdJnit Coolerfan(s) W X x
Applied Voltage tdDedicated Condensing Unit \% X x
Applied Voltage tdJnit Coolerfan \% X x
Total electrical powemnput to heater and auxiliary W 9
equipment
Frequency Hz X X
Fan speed(s) if adjustable rpm X X
Air inlet relative humidity rh X X
Average drybulb temperature of air within the calibrated e F y
boX, Ten
Average drybulb temperature of air within the temperatu eF 9
controlled enclosur€eley
Dry-bulb temperatures of air enterikbnit Coolerand eF » 9
Dedicated Condensing Unilgp
Wet-bulb temperatures of air enteriklnit Coolerand eF » 9
evaporativeDedicated Condensing Unitwp,
Pressure of subcooled refrigerant liquid entering the .
expansion valvePsa psi * )
Pressure of subcooled refrigerant liquid entering the .
expansion valvePo, psi *
Pressure of superheated refrigerant vapor leavingtiite .
Cooler, Poa psi * 5
Pressure of superheated refrigerant vapor leavingtiite .
Cooler, Py psi 5
Pressure of refrigerant vapor at compressor suction psi X X
Temperature of subcooled refrigerant liquid entering the e F y «
expansiordevice, $a
Temperature of subcooled refrigerant liquid entering the e F y
expansiontos
Temperature of superheated refrigerant vapor leaving th

. eF X X
Unit Coole, tra
Temperature of superheated refrigerant vapor leaving th

. eF X
Unit Coole, top
Temperature of the subcooled refrigerant immediately a e F y «
M1
Mass flow rate oSubcooled refrigerant liquid through M1 Ib/h X x
Temperature of the subcooled refrigerant immediately a e F y
M2
Mass flow rate of subcooled refrigerant liquid through M Ib/h y

or superheated refrigerant vapor through M2ALT
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DX Dual Instrumentation Tegtrocedure (Method 1: Refrigerant Enthalpy Method)

C7.1  General Description.In this method, capacity is determined from the refrigerant enthalpy change and flow
rate. Enthalpy changes are determined from measurements of entering and leaving pressures and temperatures of the
refrigerant, and the flow rate is determined by a swtélblv meter in the liquid line. For cases where calibrated box
method is also conducted, data used to calculate capacity as described in the refrigerant enthalpy method and the
calibrated box method shall be collected over the same intervals. This meglydole used for tests of equipment in
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which the refrigerant charge is not critical and where normal installation procedures involve the field connection of
refrigerant lines. This method shall not be used for tests in which the refrigerant liquid Idavifigwt meter is
subcooled less than® or for tests in which any instantaneous measurement of the superheat of the vapor leaving the
evaporator coil is less than®b. If supplementary cooling in the liquid line is artificially introduced to ensuregmou
subcooling, the added cooling capacity shall be measured and deducted from the Gross Refrigeration Capacity calculated
in SectionC7.5.2.

C7.2 MeasurementdRefer to Section C3 for requirements ofsitle and refrigerargide measurements

C7.3 Teg Setup and ProcedureRefer to SectianC5 and C6 and Figure C1 and C2for specific test setup. The
Dedicated Condensing Urahd theUnit Coolers hal | be connected by pipes with m
lines shall beénsulated withaminmum t ot al t her mal resi st ahlaeng afleguufacey al e n't
R-Value of3.7 f2-°F-h/Btu per inch or greaterFlow meters need not be insulated but must not be in contact with the
floor. The lengths of each of the connected liquid line and suction line shall be 23 feehat including the requisite

flow meters. Of this length, no more than 15 feet shalhbé conditioned space. In the case that there are multiple
branches of piping, the maximum length of piping applies to each branch individually as opposed to the total length of
the piping.

C7.4 Data to be Measured and Recorddteferto Table C5 in Sation C6.2 for the required data that need to
measured and recorded.

C7.5 Refrigeration Capacity Calculation.

C7.5.1 Determine refrigerant Saturation Temperatures and enthalpy (h) for the appropriate refrigerant using
respective temperature and preessurme asur ed at each independent set ¢
Aibo) and referencing ASHRAE Handbook Fundamental s
this calculation

tosalS the liquid Saturation Temperature evaluated far P
tosbis the liquid Saturation Temperature evaluated fgr P
t2salS the vapor Saturation Temperature evaluated for P
tasbis the vapor Saturation Temperature evaluated figr P

C7.5.1.1  Calculate liquid subcooling & sand Qo) afor each independent set of

instrumentation.
QoaiQ oA c1
QoarQafa c2

C75.1.1.1  For Matchegpairs (not including Singlpackaged Systems) and Unit
Coolers tested alone,refrigerant temperature and pressure measurement
instrumentation shall be located entering the expansion valve.

C75.1.1.2 For Dedicated Condensing Unittested aloe, temperature and
pressure measurement instrumentation shall be located leavindpatieated
Condensing UnitThe liquid line shall be insulated from the exit of Dedicated
Condensing Unito the temperature sensors.

C7.5.1.2  Calculate vapor supeeat Q o @ndQ o8 for each independent set of instrumentation

L
o O
>
FeoY ol
B

2 0A C3
OA C4

>

C7.5.1.2.1  ForMatchedpairs (not including Singkpackaged Systems) and Unit
Coolers tested alone, temperature and pressure measurement instrumentation shall be
located leaving the Unit Cooler.

C7.5.1.3 For Unit Coolers tested alone, calculate temperature Differ@ureection Factor
(4 $ j for each independent set of instrumentation
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4%, %ZAOA cs
Where:

4%pa0aapPm J& ce
4 HaodaQ o c7
Qo QoaRoA cs

C

C7.5.14 For Matchpair and Dedicated Condensing Unittested alone, théemperature
Difference Correction Factod($ § equals 1:

4% P c9
C7.5.2 The refrigeranside gross capacities by independent measurement are calculate&qusiigrs
C10 and C11.
Qref ,mreAhclﬁ\hnAoAfﬁ& Ci10
loamilk oaRkgna 04 $ & c11

Where,

h. andh. & enthalpy at pressure and temperature recorded at the exit of Unit Coofeat¢bed pair test and

Unit Cooler tested alone)

h. sandh, 5= enthalpy for a pressure corresponding to dew point 2 °F higher than for the recorded pressure at
the inlet of theDedicated Condensing Uniand assumed theoretical superheat ofegeb5  Pddicated
Condensing Unitested alone)

C7.53 TheGross Ré&igeration Capacity is calculated by

_Qref,q ef, 2
Qre'f’f C12

C7.54 TheAllowable Cooling Capacity heat balanise

506 2e1¥ 20,3 0 o500 c13

ref

C7.55 The Net Refrigeration Capacity is calculated by

qss Qre'fs-MEOmp,on C14
DX Calibrated Box Test Procedure (Method 2)
C8.1 MeasurementsRefer to Section C3 for requirements ofsitdle and refrigerargide measurements.
C8.2 Test Setup and ProcedureRefer to SectionC5, C6 and FigureC3 for specific test setup. Theedicated
Condensing Uniand theUnit Coolershall be connected byppie s wi t h manuf acturerd specif
bei nsul ated with a minimum total ther mal -sudfaxe R/alenfce eq

3.7 f-°F-h/Btu per inch or greateFlow meters need not be insulated butst not be in contact with the floor. The
lengths of each of the connected liquid line and suction line shall fiet2%n, not including the requisite flow meters.
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Of this length, no more than fi5shall be in the conditioned space. In the case lileat tare multiple branches of piping,
the maximum length of piping applies to each branch individually as opposed to the total length of the piping.

c8.21

C8.2.2

Apparatus Setup for Calibrated Box Calibration and Test.

C8.2.1.1 The calibrated box shall be installed in a temperature controlled enclosure in which
the temperature can be maintained at a constant level.

C8.2.1.2  The temperature controlled enclosure shall be of a size that will provide clearances of
not less than 1&iat all sides, top and bottom, except that clearance of any one surface may be
reduced to not less than 5.5 in.

C8.2.1.3 Inno case shall the heat leakage of the calibrated box exceed 30 % of the Gross Total
Cooling Effect of theUnit Coolerunder test. The ability to maintain a low temperature in the
temperature controlled enclosure will reduce the heat leakage into the calibrated box and may extend
its application range.

C8.2.1.4 Instruments for measuring the temperature around the outside of itheteal box

shall be located at the center of each wall, ceiling, and floor at a distance of 6 in from the calibrated
box. Exception: in the case where a clearance around the outside of the calibrated box, as indicated
above, is reduced to less than 18tie number of temperature measuring devices on the outside of
that surface shall be increased to six, which shall be treated as a single temperature to be averaged
with the temperature of each of the other five surfaces. When the clearance is rethved@ e

(one surface only), the temperature measuring instruments shall be located midway between the
outer wall of the calibrated box and the adjacent wall. The six temperature measuring instruments
shall be located at the center of six rectanguletiges of equal area.

C8.2.1.5 Heating means inside the calibrated box shall be shielded or installed in a manner to
avoid radiation to the Unit Cooler, the temperature measuring instruments, and to the walls of the
box. The heating means shall be constructed to avoid stratification of temperature, and suitable
means shall be provided for distributing the temperature uniformly.

C8.2.16 The average air drigulb temperature in the calibrated box durltigit Coolertests

and calibrated box heat leakage tests shall be the average of eight temperatures measured at the
corners of the box at a distance of 2tm4 in from the walls. The instruments shall be shielded

from any cold or warm surfaces except that theyl siod be shielded from the adjatewalls of the

box. TheUnit Coolerunder test shall be mounted such that the temperature instruments are not in
the direct air seam from the discharge of thinit Cooler.

Calibration of the Calibrated Box.A calibration test shall be made for the maximum and the

minimum forced air movements expected in the use of the calibrated box. The calibration heat leakage shall
be plotted as a straight line function of these two air quantities and the curve shatl be aalibration for the

box.

C8.2.2.1  The heat input shall be adjusted to maintain an averagtebhwperature not less than
25.0°F above the test enclosure temperature.

C8.2.2.2 The average drpulb temperature inside the calibrated box shallvaoy more than
1.0 °F over the course of the calibration test.

C8.2.2.3 A calibration test shall be the average of eleven consecutive hourly readings when the
box has reachedSteadystatetemperature condition.

C8.2.2.4 The box temperature shall be tlawerage of all readings after Steadystate
temperature condition has been reached.

C8.2.2.5 The calibrated box has reache8taadystatetemperature condition when:
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C8.2.2.51 The average boxemperature is not less than 25 above the test
enclosure tempature.

C8.2.2.52 Temperatte variations do not exceed 5% between temperature
measuring stations.

C8.2.2.53 Temperatres do not vary by more thar’R2 at any onéemperature
measuring station.
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C8.3 Data to be Measured and Record&kfer toTable C2 in Section €2 for the required data that need to
measured and recorded.

C8.4 Refrigeration Capacity Calculation.
C8.4.1 The heat leakage coefficient of the calibrated box is calculated by

3. 48, 2A

K C15
cb Tenlc b

C8.4.2 For each Dry Rating Condition, calculate thesiite Gross Total Refrigeration Capacity:

Qai r KC é‘Te alecb 3. 4'5(Eg Eko mp), YO0 C16

C8.4.3 For each Dry Rating Condition, calculate the refrigesadé Gross Refrigeration Capac(ty, )

Determine refrigerant Saturation Temperatures and enthalpy (h) for the appropriate refrigerant using
temperature and pressure measured at each location and referencing ASHRAE Handbook Fundamentals or
NIST REFPROP.

Qr ef Mk e@ho o ZYOo4 % & C17

C84.31 For Unit Coolers tested alone, calculate temperature Difference Correction Factor
(4 $ 3 for each independent set of instrumentation

4% %‘?@A c18
Where:

4%a0aapPT J& C19
4 Hrodn Qo C20

And 0 is the vapoSaturation Temperature evaluated @t P
C8.4.3.2 For Matchedpair and Dedicated Condensing Usittested alonethe temperature
Difference Correction Facto#($ § equals 1:
4%, p c21
C8.4.4  Calculate thesross Total Refrigeration Capackg

Q i rQr
Q =5 c22

C8.4.5 Theadlowable Refrigeration Capacity heat balame

5 %‘J%ﬂ 0 0% % c23

t
C9 Singlepackagel Test Methods and Allowable Refrigeration Capacity Heat Balance.
C9.1 Singlepackagel Test Methods

C9.11 IndoorAir Enthalpy MethodDetermine Net Refrigeration Capacity of Unit Cooler and input power
in accordance witANSI/ASHRAE 37, Figure @ of this standardand the following modifications.
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Co.12

Ca.1.11 Spaceconditioning capacity is determined by measuring airflow rate and thieulry
temperature and water vapor content of the air that enters and leaves the coil. Air enthalpies shall
be determined in accordance with ANSSHRAE Standard41.6. Entering air is to be sufficiently

dry as to not produce frost on the Unit Cooler coilefdfore, only sensible capacity measured by

dry bulb change shall be used to calculate capacity.

Ca.1.12 Test Setup for NofDucted Unit Coolers A single outlet plenum box shall be
constructed in a cubic arrangement. The length of the longest dimerfttomUnit Cooler outlet

shall be used to determine the dimension of the cube outlet plenum. Four static pressure taps shall
be installed in the center of each face. A 6nlet plenum skirt shall be installed with four static
pressure taps at each center face as well. Airflow shall be adjusted by the exhaust fan on the airflow
plenum to achieve 0.0 WC (x 0.02in WC).

Outdoor Air Enthalpy MethodDetermine Ne Refrigeration Capacity of Unit Cooler and input

power in accordance witNSI/ASHRAE Standard37, Figure @ of this standardand the following
modifications.

C9.1.3

Ca.1.21 Outdoor Air Enthalpy is only applicable @edicated Condensing Usifor which the
leaving air can be fully captured. Space conditioning capacity is determined by measuring airflow
rate and the drpub temperature and water vapor content of the air that enters and leaves the coil.
Air enthalpies shall be determined in accordance wittEBASHRAE Standard41.6. Line loss
adjustments irsection 7.3.3.4 oANSI/ASHRAE Standard37 are not applicable to package units.

Compressor Calibration Methodetermine Net Refrigeration Capacity of Unit Cooler and input

power in accordance witANSI/ASHRAE Standard37 and the following modifications.

Co.1.4

C9.1.3.1  Capacity is determined by utilizing refrigerant flow measured by prior or subsequent
calibration ofthe same compressor under identical operating conditions (compressor suction and
discharge temperature and pressurespANSI/ASHRAE Standard23.1. Measured values for
refrigerant temperature and pressures at the appropriate locations listeetction 74 of
ANSI/ASHRAE Standard37 are required during the test.

Indoor Room Calorimeter Methobetermine Net Refrigeration Capacity of Unit Cooler and input

power in accordance withNSI/ASHRAE Standardl6, FigureC5 of this standard

Co.1.5

Outdoor Room Calorimeter Methobetermine Net Refrigeration Capacity of Unit Cooler and input

power inaccordance withANSI/ASHRAE StandardL6, FigureC5 of this standard

Co.1.6

Balanced Ambient Room Calorimet&etermine Net Refrigeration Capacity of Unit Cooler and

input power in accordance withkNSI/ASHRAE Standardl6 and FigureC6 of this standard
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Figure C6. Balanced Ambient Calorimeter Method
C9.2  Allowable Refrigeration Capacity Heat Balance.

C9.2.1 Followingthecompletion of theSteadystatecapacity test, for each rating condition, theasured
net capacities of the primary and secondary test methods must balance within 6%, pen Ex4atio

1,\ A~ -~ sA A Sz ~ oA w2 AN
Zp b |A0hD§JE|AAoO|LoAA||A/bo_HHD ob Co4
1 AGRPOET AOU

C9.2.2 If measured net capacities do not balanceHmration C24, investigate all potential test facility

leaks and/or noonformances. If no leaks or naonformances are detected, procee@dotion ®.2.3. If

any leaks or nowwonformances are detected, remedy the concerns and rerun the-Steadgest at all
applicable rating condition(s). If the measured net capacities balance per Equation C24, then the test is
considered valid and capaciynd power measurements from the primary method of the second test will be
used. If the measured net capacities still do not balance per Equation C24, prcsmibno®.2.3

C9.2.3 To achieve a capacity heat balande test latmay modify the exteor of the unit under test to

reduce leakage and surface losses. Specifithiylab may dd insulation to the outside surface of Siegle-
packagesystem and/orape and seal sheet metal edges to minimize outdoor ambient air intrusienUnit

Cooler. After the unit is insulatedrerun theSteadystatetest at all applicable rating condition($).the
measured net capacities balance Bguation C24, then the lab facility and instrumentation are verified as
complying with the applicable method ekt. However, capacity, power, and all downstream calculations will

be based on the results of the primary method from the first test, which occurred before the unit was altered. If
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the measured net capacities still do not balanc&geationC24, then th lab facility andinstrumentatiorare
considered noitompliant, must be remedied, and all prior tests for the unit under test are considered invalid.

C10 DefrostCalculation andTestMethods This section is applicable to only let@mperature (i.e., freezer) Refrigeration
Systems andontains two general methods for determirngandl  dpne for systems with hot gas defrost (with or without
Adaptive Defrost) and one for systems with eleatiéfrost (with or without Adaptive Defrost). Manufacturers choose the
appropriate method based on the configuration of their system.

C10.1 Refrigeration Systems with Hot GBefrost (with or withoutAdaptive Defrogt The following subsection
provide equations toalculate$ &andl basedbon the configuration of the unit under test.

C10.1.1 Method forOutdoor and IndooiMatched-pairs and SinglepackagedRefrigerationSystemsand
All Unit Coolerswith Full Coil and Paa Hot Gas [&frost

C10.1.1.1 Calculate thaelefrostheat

If 1coi 06 L h 1t 708 d,
0 T WL lcoi oo C25
flcoi 06 Vh HABAT Beop o T hH Tt TOME],
8 lcoi od

0 looi 0 WU ———2—— — C26
Iflcoi 0¥ nh tGré q
v T Qlcoi oo czr

Where,

Qg : oIS galculated based on the tested configuration:
For outdoorMatchedpair systems

lcoi o orRO BT BOKi i phiii C28
Forindoor Matchedpair systems

lcoi oNops 08T Po&iiphii C29
And for Unit Coolers

lcoi O Egh oRRET POGi i pRTi C30

Ns ¢is defined based on the presence or absenceanfamtivedefrostsystem:
For systemsvith Adaptive DefrostNg ¢ ¢®, and
For systemsvithout Adaptive DefrostNg ¢ 1818

C10.1.1.2 Calculatethedefrost cyclgpower consumptionn watts
00 —5 C31
8 8

C10.1.2 Method forOutdoor and IndooMatched-pairs and Single package RefrigerationSystemsand all
Unit Coolers with Hot Gas Defrost Coil and IEctric Defrost Pan. This Method is also for alDedicated
Condensing Units tested alonéth Hot Gas Defrost.

C10.1.2.1 Calculate thalefrost heafor the coil and the pan heater

If 1coi 06 L h 1t TG0 d,

V- ™ 0 Qlgoi oo C32

0 T8Io T lcoi 6o C33
Iflcoi o6 U h HABAT Beoi o h 1t TrEd,

0 & lgoiod® 0@ 2 1@51‘ od — C34
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6 5 lcoiogBror ——eolod Cc35
Iflcoi o mMh B q

0 & ™® TG lcoi 6o C36

0 m8Ip U lcoi go— C37

Where,

1c o7 ig getermined based on the tested configuration:

For Dedicated ©ndensingUnits tested alonelc o iscthe measured grossapacity at
condition A(per Section @),
For outdoor Matchegbair systems:

lcoi Moor0 8T BOo&iiphil C38
For indoor Matchegbair systems:

lcoi MNops 08T PO&i i ohi i C39
And for Unit Coolers:

lcoi N egh oRBT PO&i i phi i C40

Ng ¢is defined based on the presence or absence/daptive Defrossystem:
For systemsvith Adaptive DefrostNg ¢ ¢&®, and
For systemsvithoutAdaptive DefrostNg o 1818

C10.12.2 Calculate thelefrost cyclgpower consumptiorin W:

e

C10.2 Refrigeration Systems wight Hot Gas Defros{with or withoutAdaptive Defrogt The following subsection
provide equations toalculateds &nd1l basedon the configuration of the unit under test.

C10.2.1 Methodfor Outdoor and IndooMatched-pairs andSinglepackage Refrigeration Systemandall
Unit Coolers with Electric Defros.

C10.2.1.1 Test Rom Conditioning Equipmefior the defrost portion of the test, test condition
tolerances are not applicable. However, the indoor enteringpudbytemperature would not be
permitted to exceed the test operating toleeaof £F. Additionally,any fan used to enhance test
room air mixing shall not cause air velocities in the vicinity of the test unit to exceed 500 feet per
minute.

C10.2.1.2 Instrumentation Accuracy, Stability Tolerances, and Test Requireméits.
provisions established in Sections 4 and C3.1 of this standard apply.

C10.2.1.3 Operating conditionsOperating conditionare definedn Tables 8, 9, 10, 11 and 17
Select the table and operating conditions that correspond to the configuration of thelentesn

C10.2.1.4 MinimumbData CollectionRequirementsEither power (ilW) or energy (inV-h) shall
be measured. Power measurements shall be mada satimpling rate of niessthan 1persecond
and shall be timestampelinergymeasurements shall be made with an integrating lveatt meter
with asampling rate of ntessthanl perl5 secong.

C10.2.1.5 Test Method td-ind the Dry Defrost G/cle Energy, DFq4 . Initiate an initial defrost
cycle, either through manual override or by the automatic contRidsver measurements are not
required during the initial defrost cycl€ollowing the termination of the initiatlefrostcycle
operate th&nit Cooler athe specified operating conditions ustihbility is reackd After stability

is reached,nitiate a second defrost cycleijther through manual override or by the automatic
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controls Record either power or energy until 60 seconds after the second defrost cycle has
terminated.

C10.2.1.51 If an integrating wathour meter is used, the dry caiéfrost cycle
energy input(DFy) is the total energy consumed between the first and last readings
within the secondlefrost cycleperiod.
C10.2.15.2 If a powermeter is used, calculate the dry cdéfrost cycleenergy
input (DFy) by average all power readings taken during the sedefrdst cycleand
multiplying that value by the duration of the second defrost cycle.

C10.2.1.6 Calculate thdrosteddefrost cycleenergy DF, as follows:

$& p B c42

C10.2.1.7 Calculate thelaily averagealefrost cycleenergy DF, as follows:

$8 24 %%

C43
C $ &

Where,

Ns ¢is defined based on the presence or absenceAdaptive Defrossystem:
For systemsvith AdaptiveDefrost Ng ¢  ¢®, and
For systemsvithout Adaptive DefrostNg ; 181

C10.2.1.8 Calculate thelefrost cyclgpower consumptionn watts, as the dailweightedaverage
defrost cycleenergydivided by 24 hours:

$& 28 Ca4
CT
C10.2.1.9 Calculate thalefrost cyclgpower contributed to the box logtl ) as:

lgeg TBwWL $& 0BT pPC C45

C10.22 Methodof Calculationfor Dedicated Condensing UsifTested newith Electric Defrost

C10.2.2.1 Calculate thelefrost heat:
If 1co1 06 L h 1t QM8 d,

v ™ WU lcoi 6o C46
Iflcoi o6 U h HABAT Beoi o T h 1t T,

0 lcor oo wu ——€oled Cca7
If 1coi o Th 1t 708 d,

0 T Qlgoi oo C48

Where,

Qg . oIS the measured gross capacity at condition A feetion C4) and
Ng ¢is defined based on the presence or absenceaufagtive defrostystem:

For systemsvith Adaptive DefrostNg ¢ (&, and
For systemsvithoutAdaptive DefrostNg o 181

C10.22.2 Calculatethedefrost cyclgpower consumptionn watts
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APPENDIX D. WEATHER DATA IN REGION IV 1
NORMATIVE

D1 The temperature bins and corresponding bin hours applied in the AWEF shall be b#sed MiY-3 weather data of
Kansans City, Missouriyhich correspondslosely to théuse cycle' climate parameters prescrilmedther DOE appliance
standards (10 CFR 43B).The temperature and bin hours are listed in Table D1.

Table D1. Bin Temp eratures and Corresponding Bin H ours for AWEF Calculation
Bin Number, | Bin Temperaturét), e Bin hours(n), h

1 100.4 9

2 95 74
3 89.6 257
4 84.2 416
5 78.8 630
6 73.4 898
7 68 737
8 62.6 943
9 57.2 628
10 51.8 590
11 46.4 677
12 41 576
13 35.6 646
14 30.2 534
15 24.8 322
16 194 305
17 14 246
18 8.6 189
19 3.2 78
20 -2.2 5
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APPENDIX E. ADAPTIVE DEFROST CHALLENGE TEST 1
INFORMATIVE

E1 Purpose.The purpose of this section is to provide a method to functionally validate defrost controllers. This section is
not intended to quantify the adequacy or frequency of defrosts at a standard frost load condition.

E2 Scope. These methods of tésty apply toonly low-temperature (i.e., freezer) Refrigeration Systems which utilize an
Ng ¢Of 2.5 in the defrost calculations

E3  Matchedpair Adaptive Defrost VerificatianFor a Matchegbair verification, the challenge test shall be conducted using

the Matcheebair System. For a Unit Cooler, the manufacturer shall specify whether the challenge test will be conducted using
aDedicated Condensing Umitr usi ng t he t -eapdcityfcandensing sysyed.s If theachalleage tes is to be
conducted with ®edicated Condensing Unthe manufacturer shall designate one or ni@aicated Condensing Usito be

used for the challenge test. Faich of thes®edicated Condensing Usjtthe evaporator TD (air inlet dry bulb temperature

minus effective dewpoint Saturation Temperature) during steady statewidjtion capacity testing shall be in the range 8 °F

to 12 °F. The manufacturer shall sggcn appropriate Adaptive Defrost controller. Fobadicated Condensing Unithe
manufacturer shall designate one or more Unit Coolers to be used for the challenge test. For each of these Unit Coolers, the
evaporator TD during steady state -@ignditioncapacity testing shall be in the range 8 °F to 12 °F. The manufacturer shall
specify an appropriate Adaptive Defrost controller.

E4  Test Setup, Installation and Conditiohsstall the challenge test system in the test lab as required peathdacture 6 s
installation instructions.

E4.1 The following quantities shall be measurBefrigerant suction pressure and temperature (dual measurement not
required) Inlet air sampling temperature, humidity, and barometric pressirsolute test time of systestate change

on initiation and termination of defrost. (e.g. electric defrost power, SOV/solenoid low voltage signal monitoring,
Dedicated Condensing Urpbwer, etc)

E4.2  Unless otherwise specified, installation for thdaptive DefrostChallenge Test shoulde consistent with
ANSI/CAN/AHRI Standardl250. Instrumentation that is installed for measurements as described above shall also be
consistent withANSI/CAN/AHRI StandardL250.

E4.3 Install the Adaptive Defrostcontroller in accordance witRefrigeration Systeninstallation instructions.

E4.4 Install an inlet air guidance duct, as showfrigure E1, tgguide injected moisture to thénit Coolerair inlet.
For drawthough caoils, the outlet of the duct shall be nalsen than the finned height and width of tieit Coolerand
shall ensure no portion of the finned inlet area is blocked. For-thioough coils, the inlet duct shall be sufficiently
sized to cover all inlets to fans without disturbing normal flow pasteFhe minimum approach angle to the inlet of the
coil is 7.

E4.5 Moisture will be provided by a mixture of steam and chamber air entering the inlet air guidance duct. Use a
steam quantity equal to 0.5 Ib/h {€.1 Ib/hr)per 1,000 Btu/Net RefrigerationCapacity. Use either the individual
component net capacity or the challenge test system net capacity to calculate the moisture addition rate. During defrost,
moisture injection shall be suspended. (Recommend jacketed injectors to prevent freezing)

E4.6  Test codition and test operating tolerances shall be as indicated in TabFNSMCAN/AHRI StandardL250
for Steadystatetesting except during and for 60 minutes after termination of defrosts. For the moist coil portion of the
test, stability criteria for erting wetbulb, refrigerant mass flow rate and suction pressure may be ignored.

E4.7 The Unit Cooler Air Entering drpulb temperature shall bel0 °F. For Matchedpair and Dedicated

Condensing Unjtthe Condenser Air Entering dbulb temperature shall bé 9F for OutdoorDedicated Condensing
Unitsand 90°F for Indoor Dedicated Condensing Uit
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E4.8 Unit Coolertested without a designat®edicated Condensing UniAdjust the test facility condensing system

to maintain 10 °F evaporator TD. Use these teslitia compressor control settings (compressors operating and
compressor speeds) for the remainder of the test sequence requiring compressor operation, including both the dry and
moist tests.

Adaptive Defrost Challenge Test Sequence

E5.1 Dry Test Operate the challenge test system in dry conditions, including Unit Cooler Air Enteritogltry
temperature of10 °F and relative humidity less than 50%. Bingle packagedSystems, the Condenser Air entering
relative humidity shall be less than 25%.the Adaptive Defrostcontroller or refrigeration system installation
instructions specifies a required run time before adaptation occurs, then operate the system in dry conditions for the
specified time up to a maximum of 36 hours.

E5.1.1 Initiate a peliminary defrost to clear frost from the evaporand ©ntinue operating the system.
If 24 hours elapses after initiation of the first defrost without occurrence of an additional defrost, record 24
hours as the time between dry defrosts and move thetmoist test.

E5.1.2 If a second defrost occurs automatically before 24 hours elapses after initiation of the first defrost,
continue operation and record the elapsed time between defrosts as interval A.

E5.1.3  If 24 hours elapses after initiatiafi the second defrost without occurrence of an additional defrost,
record 24 hours as the time between dry defrosts and move on to the moist test.

E5.1.4  If a third defrost occurs automatically before 24 hours elapses after initiation of the second defrost,
continue operation and record the elapsed time between defrost as interval B.

E5.1.5 If 24 hours elapses after initiation of the third defrost withmzdurrence of an additional defrost,
record 24 hours as the time between dry defrosts and move on to the moist test.

E5.1.6 If a fourth defrost occurs automatically before 24 hours elapses after initiation of the third defrost,
stop testing and recorti¢ elapsed time between defrosts as interval C.

E5.1.7 Evaluate the elapsed time rate of change from interval A to B and B to C. If the elapsed time
increased by 20% or more in successive intervals and interval C is greater than 12 hours, recor@ iaserval
the time between dry defrosts and move to the moist test.

E5.1.8 If the elapsed time did not increase by 20% or more in successive intervals and both interval B and
C are greater than 18 hours, record the average of interval B and C as the tiesn lotwdefrosts and proceed
to the moist test.

E5.1.9 If the elapsed time did not increase by 20% or more in successive int@nehigerval C is less
than 12 hours, the challenge test is a failure.

E5.2  Moist TestlInitiate introduction of moistureas described iBectionE4.5 immediately following the final dry
condition defrost termination. If the dry test terminated after 24 hours without defrost, initiate a manual defrost prior to
moisture introduction. Monitor elapsed time from the stathefmoist test and record the elapsed time at which each
defrost initiation occurs.

E5.2.1 If adefrostinitiation occurs within 6 hours elapsed time, the challenge test is complete and the result
is success.

E5.2.2 If a defrost does not initiate withi® hours, continue operation and moisture introduction through
either a defrost initiation or until the elapsed time equals the time between dry defrosts. If the time between dry
defrosts is reached with no defrost initiation, proceeB3@®.6 If a defrcst initiates after 6 hours and before

the time between dry defrosts, continue operation and record the elapsed time as time between moist defrost
interval D.
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E5.2.3  Continue operation and monitor elapsed time from the termination of the initial moisstdéf a
defrost initiation occurs within 6 hours elapsed time, the challenge test is complete and the result is success.

E5.2.4  If a defrost does not initiate within 6 hours, continue operation and moisture introduction through
either a defrost initi@on or until the elapsed time equals the time between dry defrost. If the time between dry
defrost is reached with no defrost initiation, proceeB3@®.6 If a defrost initiates after 6 hours and before the
time between dry defrost, stop the test ambre the elapsed time as time between moist defrost interval E.

E5.2.5 Evaluate the elapsed time rate of change between interval D and E. If the elapsed time is decreasing
by 20% or more in successive intervals or interval D and E are both less thamrg2racord interval E as the

time between moist defrosts. If the time between moist defrosts is less than half of the time between dry defrosts
then the challenge test result is success. If the elapsed time is not decreasing by 20% or more in successive
intervals or the time between moist defrost is not less than half of the time between dry defrosts, proceed to

E5.2.6
E5.2.6  Perform a visual inspection of thénit Coolerto determine if it is sufficiently frosted by ensuring
a layer of frost is blocking at least two thirds of theit Coolercoil inlet or outlet face. If so, the test is failure.

Challenge test failure reports shall include a photograph of the frostetf twlUnit Cooleris not sufficiently
frosted, the lab should rectify the setup to ensure moisture is reachidgiti@oolerand repeat the adaptive

challenge test
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APPENDIX F. HOT GAS DEFROST CHALLENGE TEST i1
INFORMATIVE

F1  Purpose The purpose of this section is to functionally validate the unit under test engages in a hot gas defrost cycle that
is at least partially powered by thiedicated Condensing Unitather than electric heat mounted to Wt Cooker. This
section is not intended to quantify the adequacy of hot gas defrosts at a standard frost load condition.

F2  Scope These methods of testing appdyonly low-temperature (i.e., freezer) refrigeration systems which utilize hot gas
defrost to determin® "@nd0

F3  Matchedpair Hot Gas Defrost Verificatiorizor aMatchedpair verification the challenge test shall be conducted using
thecerified Matchedpair system.

For aUnit Cooler tested aloneghe manufacturer shall specify whether the challenge test will be conducted isingaes
capableDedicated Condensing Unitr usi ng t hleot gasecapabledriabtecapaicity goddesing system. For
challenge tests conducted with a test facility hot gas capable vacetdeity condensing system, the evaporator TD must be
10°Fduring steady state dry condition capacity tshe challenge test is to be conducted wibbealicatedCondensing Unijt

the manufacturer shall designate one or nideeicated Condensing Urito be used for the challenge tasthe time of
certification For each of thedeedicated Condensing Usijtthe evaporator TD (air inlet dry bulb temperature maifective
dewpointSaturation Temperatureuring steady state digondition capacity testing shall be in the range 8 °F to 12 °F.

For aDedicated Condensing Unitsted alonethe manufacturer shall designate one or more Unit Coolers to be ugbd for
challenge tesat the time of certificationFor each of these Unit Coolers, the evaporator TD during steady statendiijion
capacity testing shall be in the range 8 °F to 12ZI'tfe Unit Coolers may be full hot gas or hot gas with electric pan hea

F4  Test Setup, Installation and Conditiohsstall the challenge test system in the test lab as required peietheu f act ur er
installation instructions.

F4.1  The following quantities shall be measuré&frigeration system capacitiRefrigerant suctiomnd discharge
pressure and temperature (dual measurement not requirked)air sampling temperature, humidity, and barometric
pressurgtotal energyconsumed during defrosycle

F4.2  Unless othewise specified, installation for thikot gas defrostChallenge Test should be consistent with
ANSI/CAN/AHRI 1250. Instrumentation that is installed for measurements as described above shall also be consistent
with ANSI/CAN/AHRI Standardl250.

F4.3 Install thecoil temperature measurement thermocouples as shaviguresFlaandF1hb Four thermocouples

shall be attached to the Unit Cooler coil face in the center of each quadrant. Exact thermocouple locations are dependent
on coil geometry. The individual thermocouples shall be measured and no thermocouple shall be BElattd©®

defrost termination. For coils with effective surface height greater than or equal to half the effective surface width,
thermocouples shall be arranged in two rows and two columns as shown inFHigurer coils with effective surface

height less than lfahe effective surface width, thermocouples shall be arranged in a single row at the center height as
shown in Figurd-1h.

F4.4  Test condition and test operating toleranfoeghe steady portion prior to each defrskall be as indicated in
Table2 of ANSI/CAN/AHRI Standardl25Q An additional tolerance for saturated suction and discharge (if applicable)
temperatures of £0.9- shall also be included

F4.5  For the defrost portion of the test, test condition tolerances are not applicablevgfothie indoor entering
dry-bulb temperature would not be permitted to exceed the test operating tolerarfée sfdditionally,any fan used
to enhance test room air mixing shall not cause air velocities in the vicinity of the test unit to exciadib00

F4.6 The Unit Cooler Air Entering drpulb temperature shall belO °F. For Matchedpair and Dedicated

Condensing Unjtthe Condenser Air Entering dbulb temperature shall 85 °F for OutdoorDedicated Condensing
Units and 90°F for IndoorDedicated Condensing Usit
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F5 Hot Gas Defrost ChallengEest Sequence

F6

78

F5.1  Operate the challenge test system in dry conditiditise dry bulb temperatures specifie®ectionF4.6 until
steady state criteria outlined$ectionC3.6areattained. Record refrigeration system capacity, Saturation Temperatures
and average power as cycle 1 steady state.

F5.2 Initiate a defrost and record tlmergy inputand Unit Cooler coil teeratures through automatic defrost
termination as cycle 1 defrost.

F5.3 Return to steady state cooling operation ensuring saturated suction and discharge (if apigiingbl@}ures
are within tolerance before recording cycle 2 steady state data.

F5.4 Initiate a second defrost and record theergy inputand Unit Cooler coil temperatures through automatic
defrost termination as cycle 2 defrost.

F5.5 Return to steady state cooling operation ensuring saturated suction and dischargiegiblapi@mperatures
are within tolerance before recording cycle 3 steady state data.

F5.6 Initiate a third defrost and record teeergy iputand Unit Cooler coil temperatures through automatic defrost
termination as cycle 3 defrost.

Hot Gas Defrost Challenge Test Acceptance Critéffee unit under test shall meet all applicable criteria.

F6.1  The Unit Cooler must exceed the minimum temperature threshold, spectiedtionF4.3 for all three defrost
cycles.

F6.2 The measure@nergy inputand durationfor each of the threbot gas defrost cyckeshall be averagetb
calculate the averagiy hot gas defrost cycle energy& ; ) and average defrost duratioh (; ). $& shall
meet al of the following requirements, as applicable:

F6.2.1  For all refrigeration system cigurations (Matche¢pair, Singlepackaged, and Unit Coolers and
Dedicated Condensing Unitested alone), theseragenot gas defrost cyclenergy $& ; ) shall be less than
the upperdefrost cycle energyimit ($& j ), which corresporglto the default electric defrost energy
equations established 8ectionC10.

$& i $& i, F1

Where$& j is defined as

F2

n8p ol §B lcoivomyemhmnmnm " 00
$&ippDAO e coreem 5

E £l O
T8¢ kWi ZIWO U p AilQoi corygmhmmm " OOTE

And 1. oy ig#e measured gross capacity at conditiofpér Section C4

F6.2.2  Theaverage hot gas defrost cycle ene(®4 ; ) shall be greater than or equal to khwer defrost
cycle energyimit ($& ).

$& j $& i, F3
Where$& is defined in the following sections.
F6.2.2.1 For Matcheepair, Singlepackaged, andedicated Condensing Unittested alone
$& i is defined ad/3 of theSystemSteadystatepower consumptiofor an indoor system test

or a Condition C outdoor system test (for variablemultiple-capacity systems use the Maximum
Capacity power input)
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F6.2.22 For Unit Coolers tested alo$e& is defined &:
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Figure Fla. Coil Temperature Measurement

Figure F1b. Coil Temperature Measurement
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