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Info



				LT-READY		Calculation sheet																				Results



				This sheet can be used to determine if dwellings are ready to be heated with lower supply temperatures, or what is requiered to make them ready for low-temperature heating. 																						Estimated investment				An indication of the estimated investment is given per renovation concept.





				Radiators				First, the current radiators placed in the dwelling must be filled in to determine the heating capacity of the radiators with lower supply temperatures. 																						The heating capacity is the total heat provided by the radiators with a supply temperature of 55 °C.



																														The heating demand is the required heat to heat the room or dwelling to a comfortable indoor temperature (20 oC) and is calculated with ISSO 51.



				Original				Second, the building envelope must be filled in to determine the requiered heating demand for the area and insulation values. This already gives an indication if the dwelling is LT-Ready.







				Concept 1, 2, 3				After entering the original building in the calculation sheets, different renovation concepts can be applied. The expected heating demand and estimated costs are given, as well as an indication if the dwelling is LT-Ready. 																		LT-READY				When the heating demand is lower than the heating capacity, the dwelling is LT-Ready and comfortable during the year when using a lower supply temperature. 





																														The heating demand is slightly higher than the heating capacity. This means that on very cold days the dwelling is almost LT-Ready. However, during the largest part of the year the dwelling is probably LT-Ready.

				Comparison				The different renovation concepts are compared with the original situation on their expected effect and budget. Nothing has to be filled in on this sheet. 																		Almost LT-READY







				Measures				An overview of all possible measures is provided in this sheet with expected U-values and cost indication. If wanted, the U-value and costs can be adjusted.																		Not LT-READY				The heating demand is higher than the heating capacity. This means that on cold days the dwelling is not LT-Ready and will be too cold. Additional measures can be taken to improve thermal comfort.





				Cost analysis				The cost analysis can be consulted for the estimated effect of renovation measures and their costs.











Heating demand	Heating demand





958.95941016408506	0	Heating capacity





0	





Radiators



				Radiators

				All radiators of the dwelling needs to be entered in this sheet to calculate the heating capacity. First, the heating setpoint temperature and temperatures of the lower supply temperatures has to be entered. Then, the radiator type must be entered which can be looked up in the image. Also the length and height of the radiators must be filled in. The heating capacity per radiator and the total heating capacities are shown in the graphs. 





				Setpoint temperature				18		oC

				HT supply temperature				90		oC				HT (90-70°C)

				HT return temperature				70		oC

				LT supply temperature				55		oC				LT (55-45°C)

				LT return temperature				45		oC



				Radiator				> Select room						> Select room						> Select room						> Select room						> Select room						> Select room						> Select room

				LT				877.2325880647						237.5838259342						416.6854793307						733.0577877115						586.4462301692						285.100591121						0						> Select room		0		0

				Ts_new

: Paula van den Brom:
supply temperature				55		[°C]				55		[°C]				55		[°C]				55		[°C]				55		[°C]				55		[°C]				55		[°C]

				Tr_new

: Paula van den Brom:
return temperature				45		[°C]				45		[°C]				45		[°C]				45		[°C]				45		[°C]				45		[°C]				45		[°C]

				Ti

: Paula van den Brom:
indoor temperatuur		

: Paula van den Brom:
supply temperature		

: Paula van den Brom:
return temperature				20		[°C]				20		[°C]				20		[°C]				20		[°C]				20		[°C]				20		[°C]				20		[°C]

				dT1				29.7201341199		[°C]				29.7201341199		[°C]				29.7201341199		[°C]				29.7201341199		[°C]				29.7201341199		[°C]				29.7201341199		[°C]				29.7201341199		[°C]

				dT0				59.4402682398		[°C]				59.4402682398		[°C]				59.4402682398		[°C]				59.4402682398		[°C]				59.4402682398		[°C]				59.4402682398		[°C]				59.4402682398		[°C]

				Ts90				90		[°C]				90		[°C]				90		[°C]				90		[°C]				90		[°C]				90		[°C]				90		[°C]

				Tr70				70		[°C]				70		[°C]				70		[°C]				70		[°C]				70		[°C]				70		[°C]				70		[°C]

				n				1.3		[-]				1.3		[-]				1.3		[-]				1.3		[-]				1.3		[-]				1.3		[-]				1.3		[-]

				Select type				21						10						11						11						11						10						21

				Enter length				2000		mm				500		mm				600		mm				1900		mm				1900		mm				600		mm				0		mm

				Enter height				400		mm				900		mm				900		mm				500		mm				400		mm				900		mm				0		mm

				power0 				2700		[W/m2]				1300		[W/m2]				1900		[W/m2]				1900		[W/m2]				1900		[W/m2]				1300		[W/m2]				2700		[W/m2]



				Heating capacity 		HT (90-70°C)		2160		W				585		W				1026		W				1805		W				1444		W				702		W				0		W

						LT (55-45°C)		877		W				238		W				417		W				733		W				586		W				285		W				0		W



				Total heating capacity

						HT (90-70°C)		7722		W		power radiator [W]																																						> Select room		2160		877

				LT (55-45°C)				3136		W		2160																																						> Select room		585		238

				70		50		39.1523037794				1255.2588168661																																						> Select room		1026		417

				60		40		28.8539008178				844.1403446637																																						> Select room		1805		733

				55		45		29.7201341199				877.2325880647																																						> Select room		1444		586

				45		35		19.5761518897				509.7934910234																																						> Select room		702		285

																																																		> Select room		0		0





				type		radiator power 90-70

						power[W/m2]

		2		10		1300						5

		3		11		1900

		4		20		2200

		5		21		2700

		6		22		3300

		7		33		4500







































Heating capacity per radiator



HT (90-70°C)	



>	 Select room	>	 Select room	>	 Select room	>	 Select room	>	 Select room	>	 Select room	>	 Select room	2160	585	1026	1805	1444	702	0	LT (55-45°C)	

>	 Select room	>	 Select room	>	 Select room	>	 Select room	>	 Select room	>	 Select room	>	 Select room	877.23258806473427	237.58382593419887	416.68547933074882	733.05778771150256	586.44623016920207	285.10059112103863	0	

W









Total heating capacity



HT (90-70°C)	

7722	LT (55-45°C)	

3136.106502331425	W











Original 



						Original situation



						The current building envelope must be entered (type and area) and the total floor area of the dwelling in the green boxes. 						Total floor area 		61		 m2

												Floor area living room		21		 m2



								Select 						Area

														[m2]

						Windows		Double glazing						13

												Adjacent to living room		5





												Exterior wall		42

												Adjacent to living room		13



						Wall		Uninsulated wall				Seperation wall with neighbours		70

												Adjacent to living room		15



												Interior walls adjacent to living room		15





						Roof						Roof  		44

								Uninsulated roof				Adjacent to living room		0



												Attic  		35





						Floor		Uninsulated floor						37





						Ventilation		Natural ventilation (A)





						Air tightness		Medium





						Heating		Radiators





								Dwelling						Living room

								Heating capacity LT		3136		W		Heating capacity LT				0		W

								Heating demand		6742		W		Heating demand				1796		W





								Not LT-READY						Not LT-READY

																						0































































































Heating demand	Heating demand





6741.9323669203786	Heating capacity LT	Heating capacity





3136.106502331425	Watt







Heating demand	Heating demand





1795.7689101640851	Heating capacity LT	Heating capacity





0	Watt









Concept1



				Concept 1

				Renovation concepts can be tested to by changing the green boxes. The grey boxes cannot be changed. This results in the estimated costs for a renovation and the estimation if the dwelling is LT-Ready or not.  



										Total area 		61		 m2





						Select 						Area				Estimated costs

												[m2]

				Windows		Double glazing						13				€ 0		0														1		0





				Wall		Cavity wall insulation						42				€ 1,157		1157.2383026127														0		0





				Roof		Uninsulated roof				Roof  		40				€ 0																0		1

										Attic  		35				€ 0																0





				Floor		Uninsulated floor						37				€ 0		0														1		0





				Ventilation		Balanced ventilation with heat recovery (D1)										€ 6,123		6123														0		0





				Air tightness		Medium										€ 0		447														1		0





				Heating		Radiators										€ 0		0														1		0



																				Estimated investment 		€ 7,280



						Dwelling										Living room

						Heating capacity LT		3136		W						Heating capacity LT				0		W

						Heating demand		4231		W						Heating demand				959		W





						Almost LT-READY										Not LT-READY



























Heating demand	[REEKSNAAM]





4230.9818669203787	Heating capacity LT	Heating capacity





3136.106502331425	Watt







Heating demand	Heating demand





958.95941016408506	0	Heating capacity





0	Watt









Concept2



				Concept 2

				Renovation concepts can be tested to by changing the green boxes. The grey boxes cannot be changed. This results in the estimated costs for a renovation and the estimation if the dwelling is LT-Ready or not.  



										Total area 		61		 m2





						Select 						Area				Estimated costs

												[m2]

				Windows		HR++ glazing						13				€ 1,781		1781														0		0





				Wall		Uninsulated wall						42				€ 0		0														1		0





				Roof		Uninsulated roof				Roof  		40				€ 0																0		1

										Attic  		35				€ 0																0





				Floor		Floor insulation below floor						37				€ 1,523		1523.3064911923														0		0





				Ventilation		Balanced ventilation with heat recovery (D1)										€ 6,123		6123														0		0





				Air tightness		Medium										€ 0		447														1		0





				Heating		Add-on fans (per room)										€ 197		196.8														0		0



																				Estimated investment 		€ 9,624



						Dwelling										Living room

						Heating capacity LT		3763		W						Heating capacity LT				0		W

						Heating demand		5617		W						Heating demand				1289		W





						Not LT-READY										Not LT-READY















































Heating demand	[REEKSNAAM]





5616.9601526307006	Heating capacity LT	Heating capacity





3763.3278027977099	Watt







Heating demand	Heating demand





1289.2419312342349	0	Heating capacity





0	Watt









Concept3



				Concept 3

				Renovation concepts can be tested to by changing the green boxes. The grey boxes cannot be changed. This results in the estimated costs for a renovation and the estimation if the dwelling is LT-Ready or not.  



										Total area 		61		 m2





						Select 						Area				Estimated costs

												[m2]

				Windows		Double glazing						13				€ 0		0														1		0





				Wall		Cavity wall insulation						42				€ 1,157		1157.2383026127														0		0





				Roof		Insulated attic				Roof  		40				€ 0																1		1

										Attic  		35				€ 758																1





				Floor		Uninsulated floor						37				€ 0		0														1		0





				Ventilation		Demand-driven exhaust ventilation (C2)										€ 4,304		4303.9335124995														0		0





				Air tightness		Medium										€ 0		447														1		0





				Heating		Radiators										€ 0		0														1		0



																				Estimated investment 		€ 6,219



						Dwelling										Living room

						Heating capacity LT		3136		W						Heating capacity LT				0		W

						Heating demand		3101		W						Heating demand				1107		W





						LT-READY										Not LT-READY



























Heating demand	[REEKSNAAM]





3100.9388669203786	Heating capacity LT	Heating capacity





3136.106502331425	Watt







Heating demand	Heating demand





1106.9464101640851	0	Heating capacity





0	Watt









Comparison



				Comparison

				The different renovation concepts are combared with the original situation, in order to select the best performing renovation concept per situation. 

				Available heating capacity		3136				W



						Original				Concept 1		Concept 2		Concept 3

				Windows		Double glazing		0		Double glazing		HR++ glazing		Double glazing

				Wall		Uninsulated wall		0		Cavity wall insulation		Uninsulated wall		Cavity wall insulation

				Roof		Uninsulated roof		0		Uninsulated roof		Uninsulated roof		Insulated attic

				Floor		Uninsulated floor		0		Uninsulated floor		Floor insulation below floor		Uninsulated floor

				Ventilation		Natural ventilation (A)		0		Balanced ventilation with heat recovery (D1)		Balanced ventilation with heat recovery (D1)		Demand-driven exhaust ventilation (C2)

				Air tightness		Medium		0		Medium		Medium		Medium

				Heating system		Radiators		0		Radiators		Add-on fans (per room)		Radiators

				Estimated investment						€ 7,280		€ 9,624		€ 6,219



				Heating capacity [W]		3136				3136		3763		3136

				Heating demand [W]		6742				4231		5617		3101





										0		1		0

										1		0		1

										0		0		1

										0		1		0

										1		1		1

										0		0		0

										0		1		0













						0				0		0		0

						1796				959		1289		1107

						Not LT-READY				Almost LT-READY		Not LT-READY		LT-READY























						Not LT-READY				Not LT-READY		Not LT-READY		Not LT-READY













Overview effect of renovation concepts



Heating capacity	

3136.106502331425	Heating demand original	

6741.9323669203786	ii	0	Concept 1 heating capacity	

3136.106502331425	Concept 1 heating demand	

4230.9818669203787	iii	0	Concept 2 heating capacity	

3763.3278027977099	Concept 2 heating demand	

5616.9601526307006	ll	0	Concept 3 heating capacity	

3136.106502331425	Concept 3 heating demand	

3100.9388669203786	Watt







Overview effect of renovation concepts



Heating capacity	

0	Heating demand original	

1795.7689101640851	ii	0	Concept 1 heating capacity	

0	Concept 1 heating demand	

958.95941016408506	iii	0	Concept 2 heating capacity	

0	Concept 2 heating demand	

1289.2419312342349	ll	0	Concept 3 heating capacity	

0	Concept 3 heating demand	

1106.9464101640851	Watt







Dwelling

Concept 1

Heating capacity

Heating demand

Orginal situation

Living room

Concept 2

Concept 3

Concept 1

Orginal situation

Concept 2

Concept 3

Heating capacity

Heating demand



Measures



				Measures

				Overview of available renovation measures. The value of the green boxes can be changed to match the current situation. 

								U-value		Costs

				Windows		Double glazing		2.2		€ 0		per m2

						HR++ glazing		1.1		€ 137		per m2

						Triple glazing		0.8		€ 182		per m2

				Wall		Uninsulated wall		2.56		€ 0		per m2

						Cavity wall insulation		0.56		€ 28		per m2

						Interior wall insulation		0.65		€ 54		per m2

						Exterior wall insulation		0.41		€ 117		per m2

				Roof		Uninsulated roof		2.05		€ 0		per m2

						Insulated attic		0.42		€ 22		per m2

						Roof insulation 		0.42		€ 63		per m2

				Floor		Uninsulated floor		2.09		€ 0		per m2

						Floor insulation below floor		0.3		€ 41		per m2

						Floor insulation above floor		0.53		€ 74		per m2



				Ventilation		Natural ventilation (A)		0.75		€ 0		per dwelling

						Exhaust ventilation (C1)		1		€ 2,515		per dwelling

						Demand-driven exhaust ventilation (C2)		0.5		€ 4,304		per dwelling

						Balanced ventilation with heat recovery (D1)		0.2		€ 6,123		per dwelling

				Heating		Radiators		'Radiator'-sheet		€ 0		per unit

						Add-on fans (per room)		extra 20%		€ 197		per unit

						LT-radiators (per room)		2500		€ 528		per unit



				Airtightness		Not improved		0.00019		€ 0		per dwelling

						Medium		0.00010		€ 447		per dwelling

						High		0.00005		€ 1,560		per dwelling















































Cost analysis

				Renovation measure		Expected effect								Calculated effect												Cost and cost effectiveness

				Building envelope scale																						Cost effectiveness												Method

				Transparant parts of facade		Local discomfort		Effect on heating demand		Reduce demand		Increase heat output		Old U-value		New U-value		ΔU		Saved heating demand		Saved heating demand per year		Saved gas usage		Costs		U-value		Saved heating demand		Saved gas usage		Payback period				Gas price		0.814		    €/m3		Source:		Gasprijzen vergelijken: wat moet je weten? (energievergelijker.nl)		l

														[W/m2K]		[W/m2K]		[W/m2K]		[W/m2]		[kWh/m2/yr]		[m3/m2/yr]		[€/m2]		[ΔU/€]		[W/100€]		[m3/100€]		[yrs/m2]

				Windows																																		A cost analysis is performed with the following assumptions:

				Secondary double glazing, U = 1.3		���		���		���		���		2.70		2.70		0.00		0.0		0.0		0.0		173		- 0		0.0		0.0		0.0

				Double glazing, U = 2.7		���		���		���		���		2.70		2.70		0.00		0.0		0.0		0.0		115		- 0		0.0		0.0		0.0

				HR glazing, U = 1.9		���		���		���		���		2.70		1.85		0.85		25.5		55.6		7.1		120		0.01		46.3		5.9		13.8

				HR+ glazing, U = 1.5		���		���		���		���		2.70		1.45		1.25		37.5		81.7		10.4		137		0.01		59.7		7.6		10.7

				HR++ glazing, U = 1.1		���		���		���		���		2.70		1.10		1.60		48.0		104.6		13.3		137		0.01		76.3		9.7		8.4

				Triple glazing, U = 0.7		���		���		���		���		2.70		0.70		2.00		60.0		130.7		16.7		182		0.01		71.7		9.1		8.9



				Window frame

				Plastic		���		���		���		���		The window frame needs to be replaced when the frame cannot support other glazing types.												566

				Wood		���		���		���		���														760

				Aluminium		���		���		���		���														833



				Closed  parts of facade		Local comfort		Effect on heating demand		Reduce demand		Increase heat output		Old R-value		New R-value		ΔU		Saved heating demand		Saved heating demand per year		Saved gas usage		Costs		U-value		Saved heating demand		Gas usage		Payback period				Used formulas

														[W/m2K]		[W/m2K]		[W/m2K]		[W/m2]		[kWh/m2/yr]		[m3/m2/yr]		[€/m2]		[ΔU/€]		[W/100€]		[m3/100€]		[yrs/m2]				Building envelope 

				Wall										R																								ΔU		Window

				Cavity wall insulation, extra Rd = 1.0		���		���		���		���		0.41		1.41		1.10		33.1		72.1		9.2		27.55		0.04		120.1		33.4		2.4						Opaque

				Exterior wall insulation

				10 cm, extra Rd = 2.8		���		���		���		���		0.41		3.21		1.44		43.3		94.2		12.0		117.02		0.01		37.0		10.3		7.9				Saved heating demand

				15 cm, extra Rd = 4.5		���		���		���		���		0.41		3.91		1.49		44.8		97.6		12.4		134.31		0.01		33.3		9.3		8.8				Saved heating demand per year

				Interior wall insulation																																		Saved gas usage per year

				5 cm, extra Rd = 1.4		���		���		���		���		0.41		1.81		1.23		37.0		80.5		10.3		39.38		0.03		93.9		26.1		3.1

				10 cm, extra Rd = 2.8		���		���		���		���		0.41		3.21		1.44		43.3		94.2		12.0		53.63		0.03		80.7		22.4		3.6				Ventilation and infiltration

																																						Saved heating demand

				Roof																																		Saved heating demand per year

				Attic floor																																		Saved gas usage per year

				15 cm,  extra Rd = 4.0		���		���		���		���		0.39		4.39		1.67		50.1		109.2		13.9		22		0.08		231.4		64.3		1.3

				20 cm,  extra Rd = 5.0		���		���		���		���		0.39		5.39		1.71		51.3		111.8		14.3		25		0.07		201.7		56.0		1.5				Heating system

				Flat roof, outside																																		Extra heat output				Calculated according to sources

				10 cm, extra Rd = 2.8		���								0.46		3.11		1.37		41.1		89.5		11.4		52		0.03		78.6		21.8		3.7				Cost effectiveness

				15 cm, extra Rd = 4.5		���		���		���		���		0.46		4.81		1.48		44.3		96.5		12.3		63		0.02		69.9		19.4		4.2

				Pitched roof, inside																																		Room scale

				10 cm, extra Rd = 2.8		���		���		���		���		0.51		3.16		1.23		36.9		80.4		10.3		63		0.02		58.7		16.3		5.0				Heat reflectivity				Same method as building envelope

				15 cm, extra Rd = 4.5		���		���		���		���		0.51		4.86		1.33		40.0		87.1		11.1		67		0.02		59.3		16.5		4.9				Radiant screen				Reduced air temperature, due to increased TRMT, for complete calculation see Calculation tab

				Pitched roof, outside																																		Interior design

				15 cm, extra Rd = 4.5		���		���		���		���		0.51		5.01		1.34		40.2		87.5		11.2		89		0.02		45.1		12.5		6.5				Extra heating element

				15 cm, extra Rd = 5.5		���		���		���		���		0.51		6.01		1.37		41.1		89.6		11.4		100		0.01		41.0		11.4		7.1				Minimize floor contact losses				Calculated with floor surface temperature, see Calculation tab



				Floor insulation

				Crawling space		���		���		���		���		0.01		4.00		0.25		7.5		16.3		2.1		34		0.01		22.0		6.1		13.3				Cost effectivity

				Top of ground floor

				4 cm, extra Rd = 1.8		���		���		���		���		0.50		2.30		0.81		24.3		52.9		6.7		74		0.01		32.6		9.1		9.0

				8 cm, extra Rd = 3.5 		���		���		���		���		0.50		4.00		0.96		28.7		62.6		8.0		77		0.01		37.5		10.4		7.8

				Under ground floor

				10 cm, extra Rd = 3.5 		���		���		���		���		0.50		4.00		0.96		28.7		62.6		8.0		40		0.02		72.5		20.1		4.0

				10 cm, extra Rd = 4.5 		���		���		���		���		0.50		5.00		1.00		30.0		65.4		8.3		41		0.02		72.9		20.3		4.0



				Air tightness		Local comfort		Effect on heating demand		Reduce demand		Increase heat output		Old level		New level				Saved heating demand				Saved gas usage		Costs				Saved heating demand		Gas usage		Payback period

																				[W/m2]				[m3/yr]		[€ / dwelling]				[(W/m2)/€]		[m3/100€]		[yrs/m2]

				Medium upgrade		���		���		���		���		603.4		301.7				301.7				80.5		447				67.4		18.0		4.5

				Complete upgrade		���		���		���		���		603.4		150.9				452.6				120.7		1560				29.0		7.7		10.5



				Building installation scale																						Cost effectiveness

				Ventilation system		Local comfort		Effect on heating demand		Reduce demand		Increase heat output		Bouwbesluit = 0,9 l/m2						Saved heating demand				Saved gas usage		Costs				Saved heating demand		Gas usage		Payback period

														Area dwelling		70		m2		[W]				[m3/yr]		[€]				[W/1k€]		[m3/1k€]		[yrs/m2]

				Original situation										0.75 x Bouwbesluit / 3 x Area						553

				C.1: Mechanical exhaust		���		���		���		���		1.00 x Bouwbesluit / 3 x Area						-180				-48		2515				-71.6		-19.1		-42.6

				C.2: Mechanical exhaust, demand driven		���		���		���		���		0.50 x Bouwbesluit / 3 x Area						186				50		4304				43.3		11.6		70.5

				D: Balanced ventilation with heat recovery		���		���		���		���		0.25 x Bouwbesluit / 3 x Area						369				98		6123				60.2		16.1		50.7

				E: Decentralized ventilation system with heat recovery		���		���		���		���		0.25 x Bouwbesluit / 3 x Area						369				98		4835				76.3		20.3		40.0



				Heating system		Local comfort		Effect on heating demand		Reduce demand		Increase heat output		Heat output		Increased output										Costs		Heat output

														[W]		[W]										[€]				[ extra W/€]

				Radiator heating

				Small radiator

				Original, e.g. small (0.4 m2), type 33		���		���		���		���		731												0

				With add-on fan, increases heat output with 20%		���		���		���		���		877		146										66				2.2

				LT-Radiators				���		���		���		1300		569										528				1.1



				Large radiator

				Original radiator (0.85 m2), type 33				���		���		���		1462												0

				With add-on fan, increases heat output with 20%		���		���		���		���		1754		292										197				1.5

				LT-Radiators		���		���		���		���		3405		1943										905				2.1



				Ventilation radiator

				Ventilation channel behind original radiator		���



				Floor heating										[W/m2]		[W]

				Small living room, 20 m2		���		���		���		���		50		1000										897				0.0



																										Cost effectiveness

				Heat reflectance		Local comfort		Effect on heating demand		Reduce demand		Increase heat output						ΔU		Saved heating demand				Saved gas usage		Costs		U-value		Heating demand		Gas usage

																		[W/m2K]		[W/m2]				[m3/m2]		[€/m2]		[ΔU/€]		[(W/m2)/€]		[m3/m2/€]

				Heat reflective foil (behind radiators)		���		���		���		���						0.80		23.9				6.36		6		0.1		4.3		1.1

				Heat reflective paint		���		���		���		���						0.12		3.7				0.99		13		0.0		0.3		0.1



				Radiant screen		Local comfort		Effect on heating demand		Reduce demand		Increase heat output		Δ TRMT		Δ Tair				Saved heating demand				Saved gas usage		Costs

														[°C]		[°C]				[W]				[m3]		[€/m2]

				Curtains		���		���		���		���		0.83		-0.83										0

				Additional plexiglass panel		���		���		���		���		0.83		-0.83										62

				Window temperature from 10 to 15 °C, other surface temperatures 18 °C, Top 20 °C

				Ventilation grills		Local comfort		Effect on heating demand		Reduce demand		Increase heat output														Costs

																										[€/m2]

				Ventilation grill designed for comfort		���		���		���		���		Ventilation grills desigined for comfort can reduce cold drafts in a room, which reduces the chance for local discomfort. Ventilation grills are also included in ventilation type C1 and C2.												56



				Minimize floor contact losses		Local comfort		Effect on heating demand		Reduce demand		Increase heat output								Contact coefficient				Floor contact temperature		Costs

																				[Jm-2K-1s-½]				[°C]		[€/m2]

				Tiles, flagstones		���		���		���		���		Different floor material can feel warmer or colder. 						1420				26.6		97

				Parquet flooring		���		���		���		���								520				30.2		88

				Laminate flooring		���		���		���		���								475				30.5		33

				Carpet		���		���		���		���								123				33.5		48

				Carpet with carpet underlay		���		���		���		���								93				33.8		57



				Interior design		Local comfort		Effect on heating demand		Reduce demand		Increase heat output		Δ TRMT		Δ Tair				Saved heating demand				Saved gas usage		Costs

														[°C]		[°C]				[W]				[m3]		[€/m2]

				Furniture in front or above radiator		���		���		���		���		0.00		0.00				0.0				0.0		0

				Furniture placed at 50 cm of radiator		���		���		���		���		1.11		1.11				3.1				0.8		0

				Furniture next to radiator		���		���		���		���		2.22		2.22				6.2				1.6		0

				Radiator temperature 50 °C, window temperature from 10 °C, other surface temperatures 18 °C, Top 20 °C

				Additional heating element		Local comfort		Effect on heating demand		Reduce demand		Increase heat output								Extra heating demand						Costs

																				[W]						[€/m2]

				Infrared heating panel		���		���		���		���		1.50		1.50				167.6						168
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Renovation measures are divided into three different categories: the building envelope, building installation and room scale
Measures on the building envelope have an specific Rc-value
The reduced U-value is calculated by comparing to an uninsulated situation
Costs are calculated from an average based multiple sources. An average is taken beteen different insulation materials and for different finish layers. It includes labour work and BTW
A detailed overview of used formulas can be found in the graduation thesis: LT-Ready, affordable renovation concepts to provide thermal comfort with low-temperature heating

https://www.energievergelijker.nl/energie-informatie/energierekening/gasprijzen

Calculation

		Heating capacity		Original																						Concept 1														Concept 2																Concept 3

		LT-READY		3136				0.0																		3136						0								3763						0										3136						0

		Almost LT-READY		4704				0																								0								4704						0										4704						0



		Te		-3.75		[°C]		ISSO

		Ti		18		[°C]



		Transmission losses				Original				6742		W				1796		W								4231		W				959		W						5617		W				1289		W								3101		W				1107		W

		Qenvelope								Not LT-READY						Not LT-READY										Almost LT-READY						Not LT-READY								Not LT-READY						Not LT-READY										LT-READY						Not LT-READY

																WK																WK														WK																WK

						Uwindow		2.2		622.05		W				2.2		239.25						2.2		622.05		W				2.2		239.25				1.1		311.025		W				1.1		119.625						2.2		622.05		W				2.2		239.25

						Awindow		13								5								13								5						13								5								13								5

						Uwall		2.56		2338.56		W				2.56		723.84						0.56		511.56		W				0.56		158.34				2.56		2338.56		W				2.56		723.84						0.56		511.56		W				0.56		158.34

						Awall		42								13								42								13						42								13								42								13

						Uroof		2.05		1961.85		W				2.05								2.05		1961.85		W				2.05						2.05		1961.85		W				2.05								0.42		401.94		W				0.42

						Aroof		44								0		0						44								0		0				44								0		0						44								0		0

														f		1.09														f		1.09												f		1.09														f		1.09

								Total		4922		W						963		W				Total		3095		W						398		W		Total		4611		W						843		W				Total		1536		W						398		W



		Qneighbours												Uinternal		1														Uinternal		1												Uinternal		1														Uinternal		1

														Awall		15														Awall		15												Awall		15														Awall		15

														fia,k		0.00														fia,k		0.00												fia,k		0.00														fia,k		0.00

														Aceiling		21														Aceiling		21												Aceiling		21														Aceiling		21

														fia,k		0.14														fia,k		0.14												fia,k		0.14														fia,k		0.14

																		63		W														63		W												63		W														63		W

		Qneighbours				Useperationwall		1						Useperationwall		1														Useperationwall		1												Useperationwall		1														Useperationwall		1

						Aseperationwalls		60						Aseperationwalls		15														Aseperationwalls		15												Aseperationwalls		15														Aseperationwalls		15

						f		0.37						f		0.37														f		0.37												f		0.37														f		0.37

								Total		480		W						120		W				Total		480		W						120		W		Total		480		W						120		W				Total		480		W						120		W



		Qground				Ufloor		2.09		ERROR:#N/A				Ufloor		2.09								2.09						Ufloor		2.09						0.3						Ufloor		0.3								2.09						Ufloor		2.09

						Afloor		37						Afloor		21								37						Afloor		21						37						Afloor		21								37						Afloor		21

						fgw		1.15						fgw		1.15								1.15						fgw		1.15						1.15						fgw		1.15								1.15						fgw		1.15

						fig,k		0.41						fig,k		0.41								0.41						fig,k		0.41						0.41						fig,k		0.41								0.41						fig,k		0.41

								Total		265		W				Total		205		W				Total		265		W				Total		205		W		Total		135		W				Total		90		W				Total		265		W				Total		205		W



						U equiv;k		0.477																U equiv;k		0.477				U equiv;k		0.652						U equiv;k		0.243				U equiv;k		0.285								U equiv;k		0.477				U equiv;k		0.652

						Avl		37																Avl		37				Avl		21						Avl		37				Avl		21								Avl		37				Avl		21

						O		10																O		10				O		10						O		10				O		10								O		10				O		10

						B'		7.4																B'		7.4				B'		4.2						B'		7.4				B'		4.2								B'		7.4				B'		4.2

				z (diepte onder maaiveld)				0.0																		0.0						0.0								0.0						0.0										0.0						0.0





		Air losses		Total				1074.6675		1074.6675		W				444		W						390.717		W						173		W				391		W						173		W						821		W						321		W

		Qinf





								Au		57						Au		18						Au		57						Au		18				Au		57						Au		18						Au		57						Au		18

								qis		0.0001		ERROR:#N/A				qis		0.0001						qis		0.0001						qis		0.0001				qis		0.0001						qis		0.0001						qis		0.0001						qis		0.0001

								z		0.7						z		0.5						z		0.7						z		0.5				z		0.7						z		0.5						z		0.7						z		0.5



								Total		104		W				Total		74		W				Total		104		W				Total		74		W		Total		104		W				Total		74		W				Total		104		W				Total		74		W

		Qvent

								qv		0.0549				qv		0.0189								qv		0.0549				qv		0.0189						qv		0.0549				qv		0.0189								qv		0.0549				qv		0.0189

								fv		0.7500		ERROR:#N/A		fv		0.7500								fv		0.2000				fv		0.2000						fv		0.2				fv		0.2								fv		0.5				fv		0.5

										1075		W				370		W								287		W				99		W						287		W				99		W								716		W				247		W





				> Select room

		0		Living room

		0		Bedroom

		0		Bathroom

		0		Other

		0

		0

		0

		0

		0

		0





Pictures

				Double glazing				0		ERROR:#N/A

				HR++ glazing

				Triple glazing

						Uninsulated wall

						Cavity wall insulation						0		ERROR:#N/A

						Interior wall insulation

						Exterior wall insulation

				Uninsulated roof				0		ERROR:#N/A

				Insulated attic

				Roof insulation 

				Uninsulated floor				0		ERROR:#N/A

				Floor insulation below floor				0

				Floor insulation above floor

				Natural ventilation (A)				0		ERROR:#N/A

				Exhaust ventilation (C1)

				Demand-driven exhaust ventilation (C2)

				Balanced ventilation with heat recovery (D1)

				Radiators				0		ERROR:#N/A

				Add-on fans (per room)

				LT-radiators (per room)

				Not improved

				Medium

				High





Option 1



				Renovation combinations



				Info: > fill in current situation and area to determine dwelling already LT-Ready or not



						Select 				Area				Estimated costs

										[m2]

				Windows		Double glazing		1		13				€ 0		0





				Wall		Cavity wall insulation		0		42				€ 24		1





				Roof		Uninsulated roof		1		44				€ 0		0





				Floor		Uninsulated		0		37				ERROR:#N/A		1





				Ventilation		Balanced ventilation with heat recovery (D1)		0						€ 0		3



																				0

				Heating		Radiators		ERROR:#REF!						ERROR:#REF!		0



																				Estimated investment costs

																010130				ERROR:#N/A



																				Expected energy reduction

																				….







Blad1

				Natural ventilation (A)																				Exhaust ventilation (C1)

				Exhaust ventilation (C1)																0

				Demand-driven exhaust ventilation (C2)

				Balanced ventilation with heat recovery (D1)
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