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Heat loss calculation for government Guest house

[bookmark: _GoBack]Table 5 Heat loss calculation for walls

	Wall

	Sr. no
	Parameters
	size
	unit
	formula

	I. 
	Wall thickness
	0.3
	M
	

	II. 
	Heat conductivity
	0.69
	W/m/°C
	

	III. 
	Convection inside
	5
	W/m2/°C
	

	IV. 
	Convection outside
	25
	W/m2/°C
	

	V. 
	R_inside
	0.2
	m2 °C/W
	= (1/convection inside)

	VI. 
	R_outside
	0.04
	m2 °C/W
	= (1/convection outside)

	VII. 
	R_wall_material
	0.4348
	m2 °C/W
	= (wall thickness/ wall   
   Conductivity)

	VIII. 
	R_total
	0.6748
	m2 °C/W
	=(R_inside+R_outside+R_wall material)

	IX. 
	U_wall
	1.4820
	W/m2/°C
	=(1/R_Total)

	Floor

	X. 
	U_floor (20% of U_wall)
	0.2964
	W/m2/°C
	=U_Wall˟0.2



Table 6: Heat loss calculation for roof 

	Roof

	Sr. no
	Parameters
	size
	unit
	formula

	I. 
	Roof thickness
	0.003
	m
	

	II. 
	Heat conductivity
	79.5
	W/m/°C
	

	III. 
	Convection inside
	8
	W/m2/°C
	

	IV. 
	Convection outside
	25
	W/m2/°C
	

	V. 
	R_inside
	0.125
	m2 °C/W
	= (1/convection inside)

	VI. 
	R_outside
	0.04
	m2 °C/W
	= (1/convection outside)

	VII. 
	R_roof_material
	0.0000377
	m2 °C/W
	= (wall thickness/ wall   
   Conductivity)

	VIII. 
	R_total
	0.1650
	m2 °C/W
	=(R_inside+R_outside+R_wall material)

	IX. 
	U_roof guesthouse est. 2xU_wall
	2.9639
	W/m2/°C
	=(1/R_Total)










Table 7: Heat loss calculation for window

	Window

	Sr. no
	Parameters
	size
	unit
	formula

	I. 
	Window thickness
	0.006
	m
	

	II. 
	Heat conductivity
	0.96
	W/m/°C
	

	III. 
	Convection inside
	8
	W/m2/°C
	

	IV. 
	Convection outside
	25
	W/m2/°C
	

	V. 
	R_inside
	0.125
	m2 °C/W
	= (1/convection inside)

	VI. 
	R_outside
	0.04
	m2 °C/W
	= (1/convection outside)

	VII. 
	R_window_material
	0.0063
	m2 °C/W
	= (wall thickness/ wall   
   Conductivity)

	VIII. 
	R_total
	0.1713
	m2°C/W
	=(R_inside+R_outside+R_wall material)

	IX. 
	U_window
	5.8394
	W/m2/°C
	=(1/R_Total)




Table 8 : Details of the government guesthouse ( proposed site for house heating system)

	government Guest house and other essential details

	Sr. no
	Parameters
	size
	unit
	formula

	I. 
	Length
	50
	m
	

	II. 
	Width
	20
	m
	

	III. 
	Height
	8
	m
	

	IV. 
	Area
	1000.0
	m2
	= length ˟ Width

	V. 
	Volume
	8000.0
	m3
	= length ˟ Width˟Height

	

	VI. 
	Horizontal perimeter 
	140
	m
	

	VII. 
	Of that, windows 4.5+6.7+3
	14.2
	m
	

	VIII. 
	Window area
	113.6
	m2
	=Height of the GH ˟ Of that, windows 4.5+6.7+3

	IX. 
	Wall area
	1006.4
	m2
	=(Horizontal perimeter- Of that, windows 4.5+6.7+3) ˟ Height of the GH

	X. 
	Total window+wall area
	1120.0
	m2
	=(window area+wall area)

	

	XI. 
	Indoor temp.
	20
	°C
	

	XII. 
	Outdoor temp.
	-10
	°C
	

	XIII. 
	Air change rate
	2
	1/h
	









Table 9: Total heat demand for heating the government guest house 

	Sr. No
	Perimeter
	Value
	Unit 
	Formula
	Area (m2)
	Transmission loss (W)
	Formula

	I. 
	Wall
	1.48
	m2 °C/W
	U_Wall
	1006.40
	44,743
	=(Wall ˟ wall area) ˟(indoor temperature- outdoor temperature)

	II. 
	Floor
	0.29
	
	U_floor (20% of U_wall)
	1000.0
	8,892
	=(Floor˟ Floor area) ˟(indoor temperature- outdoor temperature)

	III. 
	Roof
	2.96
	
	U_roof guesthouse est. 2xU_wall
	1000.0
	88,918
	=(Roof  ˟ Roof area) ˟(indoor temperature- outdoor temperature)

	IV. 
	Window
	5.83
	
	U_window
	113.60
	19,901
	=(window  ˟ window area) ˟(indoor temperature- outdoor temperature)

	V. 
	Total transmission losses
	
	
	
	
	1,62,453
	=( Wall+ Floor+ Roof+ Window)

	

	VI. 
	guesthouse volume
	8000.0
	m3
	
	
	
	

	VII. 
	Air density
	1.1774
	kg/m3
	
	
	
	

	VIII. 
	Air heat capacity (cp)
	1,006
	J/kg/°C
	
	
	
	

	IX. 
	Mass of air
	9419.20
	kg
	=(house volume ˟ air density
	
	
	

	X. 
	Air change heat demand

	
	1,57,929
	={mass of air ˟(air change rate ˟3600) ˟air heat capacity ˟(indoor temperature-outdoor temperature)}

	

	XI. 
	Total heat demand
	
	3,20,382 Watt
	=(total transmission loss+air change heat demand)

	XII. 
	Heat demand W/m2 (area)

	
	
	
	
	320
	=(total heat demand/ area of the guesthouse

	XIII. 
	Heat demand W/m2 (volume)

	
	
	
	
	40
	=(total heat demand/ volume of the guesthouse



Energy exchange calculations:

Table 10 Input parameter for  heat transfer estimation

	Sr. No
	Assumption
	Value
	Unit
	Formula

	I. 
	Geothermal water temperature from the hot spring
	55.5
	°C
	

	II. 
	Geothermal water temperature from the heat exchanger
	30
	°C
	

	III. 
	Radiator water temperature from the heat exchanger
	50
	°C
	

	IV. 
	Radiator water temperature to the heat exchanger
	35
	°C
	

	V. 
	Total heat demand
	3,20,382
	W
	









Table 11 Heat transfer in the heat exchanger 

	Geothermal Water

	Sr. No
	Parameters
	Values
	Unit
	Formula

	I. 
	Q_ (heat demand)
	3,20,382
	W
	

	II. 
	Cp_ (specific heat capacity of water)
	4,200
	J/kg/°C
	

	III. 
	T1 _(inlet temp. to the heat exchanger)
	55.5
	°C
	

	IV. 
	T2_ (outlet temp. from the heat exchanger)
	30
	°C
	

	V. 
	m _(geothermal water mass flow through the heat exchanger)
	2.99
	kg/s
	= heat demand/specific heat capacity of water/(Inlet temp
. – Outlet temp.)

	Radiator Water

	VI. 
	Q (heat demand)
	3,20,382
	W
	

	VII. 
	cp (specific heat capacity of water)
	4,200
	J/kg/°C
	

	VIII. 
	T1 (outlet temp from the heat exchanger)
	50
	°C
	

	IX. 
	T2 (inlet temp. to the heat exchanger)
	35
	°C
	

	X. 
	m (radiator water mass flow through the heat exchanger)
	5.09
	kg/s
	=Heat demand/ specific heat of water/(Outlet temperature- Inlet temperature).





