Course 11127: Sustainable Heating and Cooling of Buildings     (F4A Tuesday 13-17)
Location:

Lectures: 
13:00 – 15:00
Building 116, Auditorium 83

Exercises:
15:00 – 17:00
Building 116, Data-bar 48 and 51 or room 44 and 49
	Date
	No.
	Lecture (13:00-15:00)
	Exercise (15:00-17:00)
	Teacher
	Standard
	Literature

	02/02
	1
	Introduction to course. Sustainability, primary energy, CO2 emission and energy certificates
	30 min questionnaire survey by FL
	JIF/

FL
	EN 15217, EN 15603


	

	09/02
	2
	Basic principles of embedded radiant heating and cooling systems. Description of system type. Design Criteria, calculation of capacity
	Calculation of heating-cooling capacity
	BWO
	EN 15377
	[1] chp.1-4, lecture notes 

	16/02
	3
	Building net energy demand
	Calculation of energy demand (heating, cooling, lighting)
	Rune
	EN ISO 13790
	IDA-ICE

	23/02
	4
	Heat emission systems
	Exercise- calculation of  heat loss/yearly efficiency
	BWO
	EN 15316-2.1
	

	02/03
	5
	Heat distribution system (water based and air based)
	Exercise- calculation of  heat loss/yearly efficiency
	BWO
	EN 15316-2.3

EN 15241
	

	09/03
	6
	Domestic hot water 1 
	Exercises –DHW distribution
	JIF
	EN 15316-3.1

EN 15316-3.2
	[2]



	16/03
	7
	Domestic hot water 2
	Exercise-DHW production
	JIF
	EN 15316-3.3
	[2]



	23/03
	8
	Heat generation system-Thermal solar system
	Exercise-Solar heating system
	JIF
	EN 15316-4.3

EN 15316-4.6
	

	30/03
	
	Easter holiday
	
	
	
	

	06/04


	9
	Heat generation system-combustion and biomass combustion systems
	Exercise- Combustion heating systems
	BWO
	EN 15316-4.1

EN 15316-4.7
	

	13/04
	10
	Heat generation system-  CHP electricity and heat + district heating and large volume systems
	Exercise- District heating
	BEPER
	EN 15316-4.4

EN 15316-4.5
	

	20/04
	11
	Vapour compression refrigeration cycle and heat-pump
	Exercise- COP and energy demand
	FL
	EN 15316-4.2

EN 15243
	[3] Chapter10

	27/04
	12
	Absorption refrigeration and desiccant/evaporative cooling
	Exercise- COP and energy demand
	FL
	EN 15316-4.2

EN 15243
	[3] Chapter17

	04/05
	13
	Primary energy, CO2 emission, energy certificates, summary, exam
	Course evaluation
	BWO
	EN 15217, EN 15603

EPBD
	

	27/05
	
	Exam
	
	
	
	


Teachers:

JIF
Jianhua Fan, Building 119 / Room 113, jif@byg.dtu.dk (Course Responsible)
FL
Lei Fang, Building 402 / Room 226, fl@byg.dtu.dk (Course Responsible)
BWO
Bjarne W. Olesen, Building 402 / Room 210, bwo@byg.dtu.dk 
BEPER
Bengt Perers, Building 119 / Room 113, beper@byg.dtu.dk 

Rune
Rune Vinther Andersen, Building 402/ Room 227, rva@byg.dtu.dk
Assistant teachers:
Lasse Juhl, juhl@me.com  

Madara Berzina, berzina.madara@gmail.com 
Literature:
[1] REHVA-Guide (Low temperature heating - High temperature cooling) no. 7 (75 kr., building 118 reception). 

[2] System for Domestic Hot Water Services, Jianhua Fan
[3] Wilbert F. Stoecker and Jerold W. Jones, Refrigeration & air conditioning, McGRAW-HILL Book Company, 1982.
Exam: 4 h written exam
All aids are allowed. 

Exercises: After the lectures, there will be exercises. 
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