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Heating Systems - Basic Elements

| Piping system | Alternative Source

<€ - - == N
[reaioss | |10 w8 S\

? ® R

\‘ - e . —
Heating Surfaces | —

2130 Heat Source



mailto:Roman.Vavricka@fs.cvut.cz

Heat Sources - Types of Heat Sources (standard)

Type of Heat Transfer Medium:
v" Water (the most used)

v' Steam (high heat output and pressures, in case of usmg steam for
other technologies — in industry) -

Type of Fuel:
v' Gas (natural gas, biogas, ...)

v Liquid (diesel, fuel oil, ...)

v Solid (coil, wood, biomass, ...)
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Heat Sources - Types of Heat Sources (alternative)

Basic Type:
v' Heat Pump (air — water, water — water, ground — water)

v" Solar Collector (board or tubular system, production of heat)

v" Photovoltaic Panels (production of electricity)
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Heat Sources - Efficiency (standard sources)

Efficiency — basic methods:
v" Direct method

t1
Performance Qg

5/30

7 = _ FUEL
‘" Power Consumption  Qpyr ‘ HEAT OUTPUT
My t,
(t—t)
= H
Hioriic value Maximum Emissions My Meatorifiovalue
Type of Fuel [kWh/unit] of CO, [kg/kWh]
Coil ___} 8.14 kiWhikg 0.350 QUANITY (WEIGHT OF WATER)
Fuel oil 10.08 kWh/I 0.312 NOT WATER FLOW 11!
Gas 8.87 kWh/m® 0.200

Heat Sources - Efficiency (standard sources)

Efficiency — basic methods:
v Indirect method - for gas and liquid fuel

_ : Zey=41015%
7, =100-3.7 Chimney 5 =2t08%

Zoy - chimney heat loss (chimney)

Zpy - heat loss transfer to the

neighbourhood (heat radiation
from the boiler surface)

Heat radiation

from the boiler
surface
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Heat Sources - Efficiency (standard sources)

. . . Heat radiation
Efficiency — basic methods: Chimney ﬁ from the boiler
o

v" Indirect method - for solid fuel surface

7, =100->Z
I Fuel that has fallen
Zey - chimney heat loss (chimney)
Zpp - heat loss transfer to the neighbourhood (heat radiation from the boiler surface)
Zyg - heat loss at solid remnants (ash)
Zre - heat loss of mechanical imperfectness at burning process (fuel that has fallen and

didn’t burn) [-]
Zy=81020% Zxs=1108%
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Heat Sources - Efficiency (typical values)

Efficiency — typical values:
v" Natural gas - condensation boiler => n =92 to 98 %

v' Natural gas - standard boiler => n =88 to 92 %

v" Solid fuel - biomass boiler => n = 80 to 85 %
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Heat Sources -Alternative sources

Heat pump - principle

.
/
Heat source Useful heat
Compressor

—_> —=>
—> | Evaporator Condenser
<= =

==

Expansion valve

>

What we want

Coefficient of performance (COP) =
What we pay
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Heat Sources - Alternative sources

Cooling machine - fridge
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Heat Sources - Alternative sources

Heat pump = house heating - winter
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Heat Sources - Alternative sources

Heat pump — house cooling - summer
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Heat Sources - Alternative sources

Heat pump - Coefficient of Performance (COP):

_ What we want We will pay

B What we pay | Heat source thls (eIeCtrICIty) Useful heat

tessor

COP

Expansion valve
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Heat Sources - Alternative sources

Heat pump - Coefficient of Performance (COP):

Hoat source Usotul hoat

_ What we want 39 XKkWh,exr

COP = =9,4=
What we pay TKWhe ermiimy

1 - tW1 = 35 °C
{cor=32 VT I | 2-t,=45°C
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N - 3-t,,=55°C
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Heat Sources - Alternative sources

Heat pump - €oefficient-of Performance{€OP): s
Seasonal
Performance Factor
(SPF)

Czech Republic Average Monthly Temperatures
AVERAGE DAY & NIGHT TEMPERATURES 17752018
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Heat Sources - Alternative sources

Heat pump - Seasonal Performance Factor (SPF):

Hoat source Useful hoat

Month of days Temperature in p
the CzechR.[°C]| 35°C | 45°C | 55°C
September; 30 12,5 5,38 4,52 3,36
October 31 74 4,90 3,68 2,76
November| 30 24 3,88 3,12 247
December| 31 -1 3,32 2,64 2,28
January 31 7,1 2,60 2,20 1,88 cor
February 28 -1,2 3,30 2,62 2,24
March 31 2,6 3,91 3,13 2,50 5
April 30 73 490 | 367 | 275 | « T2
May 31 12,4 5,38 452 3,35 -
1 —)
SPF | 418 | 335 | 262 | !
-20 15 10 -7 -5 10 15)20

wa
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Heating System - Typical Projects

Visualization and assignment of the architect
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Heating System - Typical Projects

Visualization and assignment of the architect
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Heating System - Typical Projects

Heating project solution:

1. Calculation of heat losses - knowledge of building structures - First lecture
2. Design of heating surfaces — Second lecture

3. Design of heating pipeline network — Third lecture

4. Design of heat sources and safety elements — Fourth lecture

5. Processing of drawing and technical documentation
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Heating System - Typical Projects
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Heating System - Typical Projects
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Heating System - Typical Projects

Schéma zapajen zdroje tapla 5| VYT
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Heating System - Typical Projects — Reconstructions

RD manielé Eaphovi - POHLED O 82 RD maniels Eapkowi - POHLED OD JV

RD mantelé Capkovi - POHLED OD JZ RD manzeds Capkovi - POHLED OD SV
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Heating System - Typical Projects — Reconstructions
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Heating System - Typical Projects — Reconstructions

+

0V - 800 %800

1.06
107 5°C
o
o] A8 2 e
- ——ree
. SIS e ¢ s e Oloprd hessJcu Geshovh » ¥ubkov o ey Korndo s
e - venhown! Bk oty Ve Arbenim.
™V onant DN1S. OHUprat souviave Jo navidene v méokrsem POt
v Mk ot Vet VH L TOM A 258 4 onchovend proméry poin) jeou 19 | .
Novostavba rodinného domu o e W
Po 113000 -
e S e o
) 1NP 1 owr

26/30

30.11.2021

13



30.11.2021

Heating System - Typical Projects — Reconstructions
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Heating System - Typical Projects — Reconstructions
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