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Program Bulletin #78

This bulletin applies to all users of the EnerGuide Rating System and ENERGY STAR® for New Homes.
Topics:

1- Modelling cold climate air-source heat pumps (CCASHPs)

2- Modelling heat pump water heaters that extract heat from outside air
1- Modelling cold climate air-source heat pumps (CCASHPs)
As part of our ongoing support for new technologies, Natural Resources Canada (NRCan) has developed a procedure to aid with modelling of cold climate heat pumps until adjustments are included in HOT2000. The new procedure will be integrated into the release of the EnerGuide Rating System—HOT2000 User Guide – Version 15.10 but can be used immediately.

Cold climate air-source heat pumps suffer less performance degradation at low temperatures than typical heat pumps. As such, modelling them using the traditional procedures results in HOT2000 overestimating their energy consumption. To increase the accuracy of the calculated heat pump electricity consumption, NRCan has developed the attached procedure that must be used to determine the adjusted heating performance coefficients (capacity and COP) to be entered in HOT2000.

Note: to be eligible to use this modelling procedure, cold climate heat pump performance data must be sourced from the Northeast Energy Efficiency Partnerships (NEEP) Cold Climate Air Source Heat Pump List. (https://ashp.neep.org/#!#/). Heat pumps for which the data is not available through the NEEP database must be modelled as per the procedure for typical heat pumps in the EnerGuide Rating System—HOT2000 User Guide. 
Detailed modelling instructions for CCASHPs are included in the attached spreadsheet and a summary has also been provided below: 

1. Gather the required data from the NEEP database and HOT2000.

2. Use the spreadsheet to calculate adjusted performance coefficients (capacity and COP).
3. Model the heat pump in HOT2000 using the adjusted performance coefficients (capacity and COP).

4. Keep a copy of the filled out spreadsheet for future quality assurance verification. 
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2- Modelling heat pump water heaters that extract heat from outside air
Currently, only non-ducted integrated heat pump water heaters that extract heat from the indoor zone where the tank is located can be modelled in HOT2000. Refer to section 7.15.1.1 of the EnerGuide Rating System—HOT2000 User Guide for instructions on how to model non-ducted integrated heat pump water heaters.

As per our commitment to support new technologies, NRCan has also developed a procedure for modelling ducted integrated and split heat pump water heaters that extract heat from the outside air. Ducted integrated heat pump water heater and split heat pump water heater performance data must be sourced from the database provided by the Northwest Energy Efficiency Alliance (NEEA) (https://neea.org/img/documents/qualified-products-list.pdf). Heat pump water heaters for which the data is not available through the NEEA database are to be modelled as per regular procedure found in section 7.15.1.1 of the EnerGuide Rating System—HOT2000 User Guide. 
Detailed modelling instructions can be found in the attached spreadsheet, which includes specific instructions on certain inputs including the energy factor. A summary has also been provided below: 

1. Gather the required data from the NEEA database.

2. To account for the heat losses from the water heater tank to the space, model a secondary water heater with the Tank Location set to the heat pump water heater’s location.  

3. Model ducted and split water heaters as integrated heat pump water heaters with the Tank Location set to Outside. This ensures that the outdoor ambient temperature is used to evaluate the variation of COP with temperature. 
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Because it is not possible to impose a cutoff temperature to water heaters in the current version of HOT2000, this process can only be used for locations where the heating design temperature is higher than -12 °C (10.4 °F). The design heating temperature can be found in HOT2000’s Weather Editor (Editors > Weather Editor).

Questions

If you have questions, please contact your Account Manager.
Instructions (EN)

				Modelling procedure for Cold Climate Air Source Heat Pumps

				Natural Resources Canada



						1. Gather the required data.

								• Extract the number of heating degree days for the weather location of the house from HOT2000.  This information is available from the House screen under the Weather tab.

								• Navigate to the NEEP database: 								https://ashp.neep.org/#!/

								• Search for the cold climate air source heat pump (CCASHP) using the AHRI reference number, model name, or model number.

								• Select "View Detail" to see all of the performance specs.

								• Extract the maximum capacity in Btu/h (red boxes in Figure 1) at 5, 17, and 47 °F and the corresponding COP (blue boxes) from the CCASHP’s performance data.

								• Extract the COP in cooling at 95 °F (green box in Figure 1).

																Figure 1: Example of heat pump performance data from the NEEP database

						2. Use this spreadsheet to calculate adjusted performance coefficients by filling out the "Calculations (EN)" tab.

								• Enter the heat pump manufacturer, model, and AHRI number in the spreadsheet.

								• Enter the number of heating degree days and the heat pump capacity and COP at 5, 17, and 47 °F gathered in step 1.

								• If the CCASHP is installed in addition to an existing typical heat pump, enter the typical heat pump’s capacity, COP or HSPF (chosen from the drop-down menu), 

										and cutoff temperature.  If the cutoff temperature is unknown, enter -10 °C (14.0 °F).

								• Note the adjusted capacity and COP calculated by the spreadsheet.

										Note: For some CCASHPs, the data contained in the NEEP database is inconsistent. For these cases, the spreadsheet returns the data at 47 °F (8.3 °C).

										In other words, the adjusted values cannot be calculated and the heat pump is to be modelled like a traditional air-source heat pump.

								• Save a copy of the spreadsheet and keep it on file for quality asurance verification.

						3. Model the heat pump in HOT2000.

						The general procedure to model a CCASHP in HOT2000 is similar to the procedure to model a typical air source heat pump, described in section 7.14.9.1 of the 

						HOT2000 User Guide–Version 15.9. Some differences exist in the data entered in the Heat Pump – Air screen. For CCASHPs, the following inputs are required:

								• Under Output Capacity, select User-Specified. 

								• Enter the adjusted capacity calculated by the spreadsheet in the Capacity field. Ensure that the units are consistent with those from the value copied from the spreadsheet.

								• Under Heating Efficiency, select the COP radio button and enter the "Adjusted heating COP" calculated by the spreadsheet.

								• Under Cooling Efficiency, select the COP radio button and, if a typical heat pump was present, enter the "Adjusted cooling COP" calculated by the spreadsheet; otherwise, enter the "Max COP" at 35 °C (95 °F).

								• Select Restricted as the Temp. Cutoff Type and enter a temperature of -22 °C (-7.6 °F) in the Cutoff Temp. field.

								• Select 8.3 C (47 F) under Temp. Rating Type.

								• Write "NEEP” in the Info 5 field. 





https://ashp.neep.org/

Calculations (EN)



				Cold Climate Air Source Heat Pump Calculation Spreadsheet

				Natural Resources Canada



				Data Entry



				Equipment Information						Cold Climate Air Source Heat Pump (CCASHP)								To combine the CCASHP with an existing heat pump

				Manufacturer						Link to NEEP Database								that is not a CCASHP fill in the boxes below

				Model						Temperature		Max		Max				Capacity		Cutoff Temperature

				AHRI Number								Capacity 		COP				(BTU/h)		°C

										°C (°F)		(BTU/h)

				Data from HOT2000						-15 (5)								 Heating Efficiency		Cooling Efficiency

				Weather Location						-8.3 (17)								COP		COP

				Heating degree days						 8.3 (47)

										35 (95)								Note 1: The provided capacity must have been measured at 8.3 °C (47 °F) outdoor temperature.

				Results														Note 2: If a COP is provided for the heating efficiency, it must have been measured at 8.3 °C (47 °F) outdoor temperature.

				Adjusted capacity		0.00		kW		Adjusted Heating COP				0.00				Note 3: If a COP is provided for the cooling efficiency, it must have been measured at 35 °C (95 °F) outdoor dry bulb

				Adjusted capacity		0		BTU/hr		Adjusted Cooling COP				N/A				               temperature and 19.4 °C (67 °F) indoor wet bulb temperature.

																		Note 4: If a HSPF is provided for the heating efficiency, it must correspond to region V.



				Enter the values for adjusted capacity and adjusted COP into HOT2000. For the adjusted cooling COP, if the CCASHP is not combined with a typical heat pump, 

				no adjustement will be calculated; enter the Max COP value at 35 °C (95 °F).

				Set Temp. Cutoff Type to Restricted, then set the Cutoff Temp. to -22 °C (-7.6 °F).



				Calculations		Conversion		3412.0		BTU/hr/kW				Input Heating COP				0.0		Input Cooling COP		0.0

				Temp (°C)		Cold climate heat pump				Typical heat pump				Combined heat pump				Normalized Values

						Cap (kW)		COP		Cap (Kw)		COP		Cap (Kw)		COP		Cap		COP

				-15.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

				-8.3		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

				8.3		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

				35.0				0.0				0.0				0.0



						Tadjcap		8.3		Tadjcop		8.3

						Cap-norm,NEEP		0.0		COP-norm,NEEP		0.0

						Cap-norm,H2K		1.0038480566511985		COP-norm,H2K		0.9928656097142995

						Ccap		0.0		Ccop		0.0

						Cap adjusted		0.0		COP adjusted		0.0





https://ashp.neep.org/

Instructions (FR)

				Procédure de modélisation pour les thermopompes à air basse température

				Ressources naturelles Canada



						1. Recueillir les données requises.

								• Extraire de HOT2000 le nombre de degrés-jours de chauffage associé au lieu climatique de la maison. Ces données sont accessibles depuis la page Maison sous l’onglet Climat.

								• Naviguer jusqu’à la base de données NEEP (en anglais seulement) : 										https://ashp.neep.org/#!/

								• Rechercher la thermopompe à air basse température (TABT) à l’aide du numéro de référence AHRI, du nom de modèle ou du numéro de modèle. 

								• Sélectionner « View Detail » pour voir les caractéristiques de performance.

								• Extraire la capacité maximale en Btu/h (cases rouges dans la Figure 1) à 5, 17 et 47 °F  et les coefficients de performance (COP) correspondants (cases bleues) à partir des données de performance de la TABT.

								• Extraire le COP de climatisation à 95 °F (case verte dans la Figure 1).

																Figure 1: Exemple de données de performance d’une thermopompe issues de la base de données NEEP

						2. Utiliser ce tableur pour calculer les coefficients de performance corrigés en remplissant l'onglet "Calculs (FR)".

								• Saisir le fabricant, le modèle et le numéro AHRI de la thermopompe dans le tableur.

								• Saisir les données recueillis à l'étape 1, soit le nombre de degrés-jours de chauffage ainsi que la capacité de la thermopompe et le COP à 5, 17 et 45 °F.

								• Si la TABT est installée en complément d’une thermopompe classique existante, saisir la capacité, le COP ou le HSPF (CPSC) (à sélectionner dans le menu déroulant),

										ainsi que la température d'arrêt de la thermopompe classique. Si la température d'arrêt est inconnue, saisir -10 °C (14 °F). 

								• Noter la capacité et le coefficient de performance (COP) ajustés calculés par le tableur.

										Remarque : Pour certaines TABT, les données issues de la base de données NEEP sont contradictoires. Pour ces TABT, le tableur renvoie les données à 47 °F (8,3 °C). 

										En d’autres mots, les valeurs ajustées ne peuvent pas être calculées et la thermopompe doit être modélisée comme une thermopompe à air classique.

								• Sauvegarder une copie de ce fichier et conserver-la pour les vérifications d'assurance de la qualité.

						3. Modéliser la thermopompe dans HOT2000.

						La procédure générale de modélisation d’une TABT dans HOT2000 est similaire à celle décrite à la section 7.14.9.1 du Système de cote ÉnerGuide – Guide de l’utilisateur HOT2000 – version 15.9

						pour modéliser une thermopompe à air classique. Il existe des écarts entre les données saisies à l'écran Thermopompe - Air. Pour les TABT, les renseignements suivants doivent être saisis :

								• Sous Puissance débitée, sélectionner Spécifiée par l'utilisateur. 

								• Dans le champ Puissance, saisir la puissance ajustée calculée par le tableur. Vérifier que les unités correspondent aux unités de la valeur obtenue à partir du tableur.

								• Dans Efficacité-chauffage, sélectionner CP (COP) et saisir le "COP ajusté - chauffage" calculé par le tableur.

								• Dans Eff.-climatisation, sélectionner CP (COP) et saisir le "COP ajusté - climatisation" calculé par le tableur si une thermopompe classique était présente; sinon, entrez la valeur "COP Max" à 35 °C (95 °F).

								• Sélectionner Restreint dans le champ Type d'arrêt et saisir une température de -22 °C (-7,6 °F) dans le champ Temp. d'arrêt.

								• Sélectionner 8,3 C (47 F) sous Type de référence temp.

								• Inscrire « NEEP » dans le champ Info 5. 





https://ashp.neep.org/

Calculs (FR)



				Feuille de calcul pour le calcul de la thermopompe à basse température

				Ressources naturelles Canada



				Entrée des données



				Renseignements sur l'équipement						Thermopompe à air basse température (TABT)								Pour combiner la TABT avec une thermopompe existante 

				Fabricant						Lien vers la base de données NEEP
base de données NEEP								qui n'est pas une TABT remplissez les cases ci-dessous

				Modèle						Température		Puissance		COP				Puissance		Température d'arrêt

				Numéro AHRI								Max		Max				(BTU/h)		°C

										°C (°F)		(BTU/h)

				Données de HOT2000						-15 (5)								Efficacité - chauffage		Efficacité - climatisation

				Lieu climatique						-8,3 (17)								COP		COP

				Degrés-jours de chauffage						 8,3 (47)

										35 (95)								Note 1: La puissance entrée doit avoir été mesurée à une température extérieure de 8,3 °C (47 °F).

				Résultats														Note 2: Si un COP est entré en chauffage, il doit avoir été mesuré à une température extérieure de 8,3  °C (47°F).

				Puissance ajustée		0.00		kW		COP ajusté - chauffage		0.00						Note 3: Si un COP est entré en climatisation, il doit avoir été mesuré à une température de bulbe sec extérieure 

				Puissance ajustée		0		BTU/hr		COP ajusté - climatisation		N/A						               de 35 °C (95 °F) et  à une température de bulbe humide intérieure de 19,4 °C (67 °F).

																		Note 4: Si un HSPF est entré en chauffage, il doit correspondre à la région V.



				Entrez les valeurs ajustées de puissance et de COP dans HOT2000. Pour la valeur COP ajusté - climatisation, si la TABT n'est pas combinée avec une 

				thermopompe classique, il n'y aura pas de COP ajusté - climatisation de calculé; entrez la valeur COP Max à 35 °C (°F).

				Sélectionnez le type d'arrêt "Restreint" et entrez une température d'arrêt de 22 °C (-7,6 °F).



				Calculations		Conversion		3412.0		BTU/hr/kW				Input Heating COP				0.0		Input Cooling COP		0.0

				Temp		Cold climate heat pump				Typical heat pump				Combined heat pump				Normalized Values

						Cap (kW)		COP		Cap (Kw)		COP		Cap (Kw)		COP		Cap		COP

				-15.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

				-8.3		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

				8.3		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

				35.0		0.0		0.0				0.0				0.0



						Tadjcap		8.3		Tadjcop		8.3

						Cap-norm,NEEP		0.0		COP-norm,NEEP		0.0

						Cap-norm,H2K		1.0038480566511985		COP-norm,H2K		0.9928656097142995

						Ccap		0.0		Ccop		0.0

						Cap adjusted		0.0		COP adjusted		0.0
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Procedure for modelling heat pump water heaters that extract heat from the outside air

To be eligible to use this modelling procedure, ducted integrated and split heat pump water heater performance data must be sourced from the database provided by the Northwest Energy Efficiency Alliance (NEEA). If data is not available through NEEA, regular modelling procedures are to be applied. 

The modelling procedure for ducted integrated and split heat pump water heaters consists of 3 steps:


1. Gather the required data.


· Using the product manufacturer and model number, determine the heat pump water heater’s performance data in the NEEA database: 

https://neea.org/img/documents/qualified-products-list.pdf

· Extract the Energy Factor (EFNC) from the “Energy Factor NC” column or the Cool Climate Efficiency (CCE) from the “Cool Climate Efficiency (CCE)” column, as shown in Figure 1. 


· If a Cool Climate Efficiency is given, also search for the first hour rating or the draw pattern either from the manufacturer documentation or the AHRI database: https://www.ahridirectory.org/NewSearch?programId=24&searchTypeId=3

If neither can be found, use the tank volume as an equivalency. 


· If the draw pattern was obtained, skip to step 2. Otherwise, use the first hour rating and Table 1 to determine the corresponding draw pattern. 
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Figure 1: Example of heat pump performance data from the NEEA database


		First Hour Rating

		Draw Pattern



		< 68 L (18 US gallons )

		very small



		≥ 68 L (18 gallons) and < 193 L (51 US gallons)

		low



		≥ 193 L (51 gallons) and < 284 L (75 US gallons)

		medium



		≥ 284 L (75 US gallons)

		high





Table 1: Draw pattern definitions

2. Model a secondary water heater in HOT2000.

· Select the Energy Factor radio button.


· Under Energy Source select Electricity.


· Under Tank Type select Conserver tank.


· Select User specified for the Energy Factor, and enter the corresponding value based on Table 2.


· Under Tank Location select the actual location of the heat pump water heater tank.


		Water heater Efficiency

		EFwater tank



		EFNC

		0.90



		CCE

		very small draw

		0.98



		

		low draw

		0.94



		

		medium draw

		0.91



		

		high draw

		0.87





Table 2: EF value for secondary water heater


3. Model a primary water heater in HOT2000.

· Select the Energy Factor or Uniform Energy Factor radio button that corresponds to the value extracted from the NEEA database, as follows: if the “Energy Factor NC” value is used, then select Energy Factor. Otherwise, if “Cool Climate Efficiency” is used, then select Uniform Energy Factor.


· Under Energy Source select Electricity.


· Under Tank Type select Integrated heat pump.


· Select User specified as the Energy Factor, and enter 0.99.


· If Uniform Energy Factor is selected, specify the draw pattern of the heat pump water heater.


· Under Tank Location select Outside.


· Use the EFNC or CCE value taken from the NEEA database to calculate the value to input in the HP COP field: 


If EFNC is used:

		[image: image3.png]



 

		Eq 1





If CCE is used:
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  Eq 2

· Enter 0.9 for Fraction of tank.

· Enter “NEEA” in Info 6 field. 

The following example illustrates how to model a ducted integrated or split heat pump water heater. 


This example consists of modelling the Sanden GS3-45HPA-US, SAN-43SSAQA split system with its tank located in the basement of a house. This system has a 43 gallon tank and a Cool Climate Efficiency (CCE) of 2.9. The manufacturer mentions a 71 gallons first hour rating.

1. Gather the required data


· Cool Climate Efficiency = 2.9.


· First hour rating = 71 gallons.


· A first hour rating of 71 gallons results in a medium draw pattern according to Table 1.


2. Model a secondary water heater with the following characteristics:


· Energy factor type = Energy Factor.


· Energy Source = Electricity.


· Tank Type = Conserver tank.


· Tank Volume = User specified 43 US gal.

· Energy factor = User specified with a value of 0.91, as per Table 2 for a medium draw pattern. 


· Tank location = Basement.

The modelling of this system in HOT2000 is illustrated in Figure 2.
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Figure 2: Modelled secondary water heater


3. Model a primary water heater with the following characteristics:


· Energy factor type = Uniform Energy Factor (since Cool Climate Efficiency is used).

· Energy Source = Electricity.

· Tank Type = Integrated heat pump.


· Tank Volume = User specified 43 US gal.

· Energy factor = User specified 0.99 (as per step 3).

· HP COP = 7.37 as calculated with Eq 2:
[image: image7.png]





· Uniform Energy Factor Draw Pattern: Medium-usage

· Tank Location = Outside.

· Fraction of tank = 0.9.

· Enter “NEEA” in Info 6 field. 

The modelling of this system in HOT2000 is illustrated in Figure 3.
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Figure 3: Modelled primary water heater


