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BSR/ASHRAE Addendum d to ANSI/ASHRAE Standard 205-2023, Representation of Performance Data for HVAC&R and Other Facility Equipment
Second ISC Public Review

Proposed Independent Substantive Change to BSR/ASHRAE Addendum d to ANSI/ASHRAE Standard 205-2023, Representation of Performance Data for
HVAC&R and Other Facility Equipment

(This foreword is not part of this standard. It is merely informative and does not contain requirements necessary for conformance to the standard. It has not been processed according to
the ANSI requirements for a standard and may contain material that has not been subject to public review or a consensus process. Unresolved objectors on informative material are not
offered the right to appeal at ASHRAE or ANSI.)

Foreword to this Addendum d ISC

Standard 205-2023 Addendum d generalizes the RS0001 representation specification to cover liquid-cooled, air-cooled, and evaporatively-cooled chillers. The representation specification title is changed from “Liquid-
Cooled Chiller” to “Chiller” to reflect this broader scope. Addendum d as approved by SSPC-205 was open for public review August 30, 2024, through October 14, 2024. No comments were received. However, during
preparation of the addendum for publication, the following issues were found:

e Development of the machine-readable schema corresponding to the human-readable addendum text proved impossible due to technical limitations of JSON schema. Fundamental to Standard 205 is the equivalence
of human- and machine-readable representation specifications. The modified human-readable text found below is semantically unchanged relative to the approved addendum and can be mapped to the machine-
readable schema.

e QOil cooler heat was treated inconsistently in the representation of the different chiller types. Although oil coolers are rare in air-cooled chillers, the data element has been added to all types to simplify software
implementation. Representations can provide 0 for oil cooler heat for chillers that do not have oil coolers.

Although these changes could be characterized as editorial, SSPC-205 has elected to post the updated text for public review.
[Note to Reviewers: Addendum d as modified by this ISC makes proposed changes to the current standard. These changes are indicated in the text by underlining (for additions) and strikethrough (for deletions) except

where the reviewer instructions specifically describe some other means of showing the changes. Only these changes to the current standard are open for review and comment at this time. Additional material is provided
for context only and is not open for comment except as it relates to the proposed changes.]
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ISC to Addendum d to Standard 205-2023

Table RS0001-9 revised as follows:
Table RS0001-9 Performance

described in
AHRI 550/590

Name Description | Data Type Units | Constraints Req Scalable | Notes
condenser_type Heat rejection <CondenserType> - v
method for the
condenser
evaporator_liquid type Type of liquid {LiquidMixture} V4 *LiquidMixture specifies
in evaporator liquid constituents and
their concentrations
* Density shall be
evaluated at the
evaporator inlet liquid
temperature
condenser_liquid_type Type of liquid | {LiquidMixture} if *LiquidMixture specifies
in condenser condenser_cooling_type liquid constituents and
= LIOUID their concentrations
* Density shall be
evaluated at the condenser
inlet liquid temperature
evaporator_fouling factor Factor of heat Numeric m2K/W | 20.0 v * Evaporator fouling
transfer factor at which the
inhibition due performance map was
to heat created
exchanger *May be different from the
fouling layer certification data supplied
condenser_fouling_ factor Factor of heat Numeric m2K/W | 20.0 if «Condenser
transfer condenser_cooling_type fouling factor at which the
inhibition due = LIOUID performance map was
to heat created
exchanger *May be different from the
fouling layer certification data supplied
compressor_speed_control_type Type of <SpeedControlType> v
compressor
speed control
cycling degradation coefficient Cycling Numeric - 20.0, £1.0 v Used when the unit cycles
degradation to meet a setpoint
coefficient
(Cp) as
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or AHRI
551/591

scaling

Specifies the
range the
performance
data can be
scaled to
represent
different
capacity
equipment

{Scaling}

If not present, scaling of
the performance data is
not allowed

performance_map_cooling

Data group
describing
cooling
performance
over a range of
conditions

(Dot M. 1 1
tPerfor B et

({PerformanceMapCoolingLiquid},

{PerformanceMapCoolingAir},

PerformanceMapCoolingEvaporative})

condenser type (LIQUID,

AIR, EVAPORATIVE)

performance_map_standby

Data group
describing
standby
performance

{PerformanceMapStandby}

performance map evaporator liquid pressure differential

Data group
describing the
liquid pressure
differential
through the
evaporator

{PerformanceMapEvaporatorLiquidPressureDifferential)

performance map condenser liquid pressure differential

Data group
describing the
liquid pressure

{PerformanceMapCondenserLiquidPressureDifferential)

if
condenser_cooling_type
= LIQUID

differential
through the
condenser
Table RS0001-10 revised as follows:
Table RS0001-10 PerformanceMapCoolingLiquid
Name Description Data Type Units Constraints | Req | Scalable | Notes
grid_variables Data group defining the grid variables for | (GridvariablesCoolingLiquid} Y,
cooling performance
lookup_variables Data group deﬁning the lookup variables {LookupVariablesCoolingLiquid} v

for cooling performance
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Table RS0001-11 revised as follows:
Table RS0001-11 GridVariablesCoolingLiquid

Name Description Data Type Units | Constraints | Req Scalable | Notes
evaporator_ liquid volumetric_ flow_ rate Chilled liquid (evaporator) [Numeric] [1..] m3/s >0.0 v v
flow
evaporator liquid leaving temperature Leaving evaporator 1iquid [Numeric] [1..] K >0.0 v
temperature
condenser_liquid_volumetric_flow_rate Condenser liquid flow [Numeric] [1..] m3/s >0.0 Vit 9 N N v
—_— — g_-JF
LIguIp
condenser_liquid_entering temperature Entering condenser liquid [Numeric] [1..] K >0.0 Vit 9 N N
—_— — g_-JF
temperature EEQUED
& et entering dryburb Lemperatir Entering condenser air Temerter it K =05 Fr _coolingtye
drybulb-temperature AER—e=
s ¥ Hing—type—
EVARORATIVE
= —et—ent g—retative—humidity Entering condenser-air Hremertei—7 - 2000 ifeond x ling £y
. . g AIR - -
relative humidity q . Ling type—
EVARORATIVE
ambient_pressure Ambient pressure-used-to Pumestelti—7 Pa »6-6 Hfeond —cooling—typ Informative Note:the-intent-of the-ambient pressure-isto
eulate o ; ATR ] heinstallati ’ | .
o — 1 = F]t’ = .
EVARORATIVE the-ambient pressuse due to-weather effects
compressor_sequence_number Index indicating the relative | [Integer]([l..] - 21 v e If compressor speed control type 1S DISCRETE,
capacity order of the sequence numbers shall be provided for each discrete stage
compressor speed/stage of the compressor(s)
expressed in order from o If compressor speed control type IS CONTINUOUS,
lowest capacity (starting at sufficient sequence numbers shall be provided to capture
1) to highest capacity the continuous operation of the compressor(s)
Table RS0001-12 revised as follows:
Table RS0001-12 LookupVariablesCoolingLiquid
Name Description Data Type Units | Constraints | Req Scalable | Notes
input_power Total power input (Numeric] [1..] w 20.0 V4 V4 All power consumed by the chiller, including
controls, motors, variable speed drives, purge
units, sump heaters, fans, etc.
net_evaporator_capacity Refrigeration capacity (Numeric] [1..] w 20.0 V4 V4 The available cooling capacity of the evaporator to
the thermal load calculated using only the sensible
heat transfer
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net_condenser_capacity Condenser heat rejection [Numeric] [1..] W 20.0 V4 V4 The capacity of the condenser transferred to the
condenser cooling stream using only the sensible
heat transfer
a — 1 i+ —rat @ 1 i fl Numerie}ft—} mg,’[s 00 i Vé
q . o—typ
—AIR or
& = 37‘ 134
— BYAPCRATIVE
0il_cooler_heat Heat transferred to another liquid crossing the [(Numeric][1..] w 20.0 NES V4 Set as 0 if not present or if heat rejection is met by
control volume boundary from the chiller oil & F— g—EYP condenser
cooler. —EEOER
evaperation_sate Rate-at-which-water evaporatesfrom-the Humerdelfi—t m/s =6-6 i Vi Dees-notinclude blow down-or drift losses:
f q . o—typ
— EVAPORATIVE
auxiliary heat Heat transferred to another liquid crossing the [(Numeric][1..] w 20.0 V4 V4 Set as 0 if not present or if heat rejection is met by
control volume boundary from the chiller condenser
auxiliaries (motor, motor controller, inverter
drive, starter, etc).
operation_state The operation state at the operating conditions [<OperationState>] | . v
Tables RS0001-13 to RS0001-18 added as follows:
Table RS0001-13 PerformanceMapCoolingAir
Name Description Data Type Units Constraints | Req | Scalable | Notes
grid variables Data group deﬁning the grid variables for {GridvVariablesCoolingAir} v
cooling performance
lookup_variables Data group deﬁning the lookup variables {LookupVariablesCoolingAir} v
for cooling performance
Table RS0001-14 GridVariablesCoolingAir
Name Description Data Type Units | Constraints | Req Scalable | Notes
evaporator_liquid volumetric_flow_rate Chilled liquid (evaporator) [Numeric] [1.. m3/s >0.0 v v
flow
evaporator_liquid leaving temperature Leaving evaporator 1iquid [Numeric] [1.. K >0.0 v
temperature
condenser_air entering drybulb temperature Entering condenser air [Numeric] [1.. K >0.0 v
drybulb temperature
condenser air entering relative humidity Entering condenser air [Numeric] [1.. - 20.0, <1.0 v
relative humidity
ambient pressure Ambient pressure used to [Numeric] [1.. Pa >0.0 V4 « Informative Note: the intent of the ambient pressure is to
calculate the performance capture the pressure at the installation and not changes in the
ambient pressure due to weather effects
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compressor_sequence_number Index indicating the relative | [Integer][1..] - 21 v e If compressor speed control type IS DISCRETE,
capacity order of the sequence numbers shall be provided for each discrete stage
compressor speed/stage of the compressor(s)
expressed in order from o If compressor speed_control type is CONTINUOQUS,
lowest capacity (starting at sufficient sequence numbers shall be provided to capture the
1) to highest capacity continuous operation of the compressor(s)
Table RS0001-15 Lookup VariablesCoolingAir
Name Description Data Type Units | Constraints | Req Scalable | Notes
input_power Total power input [Numeric] [1..] w 20.0 V4 V4 All power consumed by the chiller, including
controls, motors, variable speed drives, purge units,
sump heaters, fans, etc.
net_evaporator_capacity Refrigeration capacity [Numeric] [1..] W 20.0 V4 V4 The available cooling capacity of the evaporator to
the thermal load calculated using only the sensible
heat transfer
net_condenser_capacity Condenser heat rejection [Numeric] [1..] w 20.0 V4 V4 The capacity of the condenser transferred to the
condenser cooling stream using only the sensible heat
transfer
condenser_air volumetric_flow_rate The volumetric flow rate of the air through the [Numeric] [1..] m3/s >0.0 v v
condenser
0il_cooler_heat Heat transferred to another liquid crossing the [Numeric] [1..] W 20.0 V4 V4 Set as 0 if not present or if heat rejection is met by
control volume boundary from the chiller oil condenser
cooler.
auxiliary heat Heat transferred to another liquid crossing the [Numeric] [1..] w 20.0 V4 V4 Set as 0 if not present or if heat rejection is met by
control volume boundary from the chiller condenser
auxiliaries (motor, motor controller, inverter
drive, starter, etc).
operation_state The operation state at the operating conditions [<OperationState>] | . v
Table RS0001-16 PerformanceMapCoolingEvaporative
Name Description Data Type Units Constraints | Req | Scalable | Notes
grid _variables Data group deﬁning the grid variables for {GridVariablesCoolingEvaporative} v
cooling performance
lookup_variables Data group defining the lookup variables {LookupVariablesCoolingEvaporative} v
for cooling performance
Table RS0001-17 GridVariablesCoolingEvaporative
Name Description Data Type Units | Constraints | Req Scalable | Notes
evaporator_liquid volumetric_flow_rate Chilled 1iquid (evaporator) [Numeric] [1..] m3/s >0.0 v v
flow
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evaporator_ liquid leaving temperature Leaving evaporator 1iquid [Numeric] [1..] K >0.0 v
temperature
condenser_air_ entering drybulb_ temperature Entering condenser air [Numeric]l[1l..] K >0.0 v
drybulb temperature
condenser_air entering relative humidity Entering condenser air [Numeric] [1..] - 20.0, <1.0 v
relative humidity
ambient_pressure Ambient pressure used to [Numeric][1..] Pa >0.0 4 « Informative Note: the intent of the ambient pressure is to
calculate the performance capture the pressure at the installation and not changes in the
ambient pressure due to weather effects
compressor_sequence_number Index indicating the relative | [Integer]([l..] - 21 v e If compressor speed control type 1S DISCRETE,
capacity order of the sequence numbers shall be provided for each discrete stage of
compressor speed/stage the compressor(s)
expressed in order from o If compressor_speed control type is CONTINUOUS,
lowest capacity (starting at sufficient sequence numbers shall be provided to capture the
1) to highest capacity continuous operation of the compressor(s)
Table RS0001-18 Lookup VariablesCoolingEvaporative
Name Description Data Type Units | Constraints | Req Scalable | Notes
input power Total power input [Numeric] [1.. w 20.0 v v All power consumed by the chiller, including controls, motors,
variable speed drives, purge units, sump heaters, fans, etc.
net_evaporator_capacity Refrigeration capacity [Numeric][1.. w 20.0 v v The available cooling capacity of the evaporator to the thermal
load calculated using only the sensible heat transfer
net_condenser_capacity Condenser heat rejection [Numeric] [1.. w 20.0 v v The capacity of the condenser transferred to the condenser
cooling stream using only the sensible heat transfer
condenser_air volumetric_flow_rate The volumetric flow rate of the air [Numeric] [1.. m3/s >0.0 v v
through the condenser
evaporation_rate The rate at which water evaporates [Numeric] [1.. m¥/s 20.0 v v This does not include blow down or drift losses.
from the condenser
0il_cooler_ heat Heat transferred to another liquid [Numeric] [1.. w 20.0 V4 V4 Set as 0 if not present or if heat rejection is met by condenser
crossing the control volume
boundary from the chiller oil cooler.
auxiliary heat Heat transferred to another liquid [Numeric] [1.. w 20.0 V4 V4 Set as 0 if not present or if heat rejection is met by condenser
crossing the control volume
boundary from the chiller auxiliaries
(motor, motor controller, inverter
drive, starter, etc).
operation state The operation state at the operating [<OperationState>] - v
conditions
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