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Types of fuel
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Types of fuel

* Methane: 1 atom of carbon * Propane: 3 atoms of carbon
e Ethane: 2 atoms of carbon e Butane: 4 atoms of carbon

Hydrocarbide molecules with 5 or more atoms of carbon are in liquid state
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Gas installations
Types of boilers.
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Gas installations i Q

Boilers

Types of gas supply.

v By gas pipe.

v' By gas bottles.
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Climate Control Systems. Heating.

Individualised heating circuit
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Sistema de calefaccidn por agua en un
edificio.



Climate Control Systems. Air-conditioning

Air conditioning equipment consists of three elements that form
a closed circuit through which a cooling fluid circulates. This fluid
is in charge of making heat exchanges according to the following

cycle:

1 The compressor, which compresses the cooling fluid in gas form,
which by increasing the pressure and diminishing its volume,
increases its temperature.

2 The condenser is a coil where the compressed gas loses heat and
transforms into liquid, yielding heat outside the enclosure.

3 The evaporator is another coil where the cooling liguid again
transforms into gas when absorbing the heat of this chamber. The
cooling liquid is warmed, absorbing this heat from the enclosure,
which cools off.

4 Finally, the gas returns to the compressor and the cycle begins

again.
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Regulations

* Similar symbols to water installation.

Wisible pipe
Cu20x 22
Sheathed pipe
Cu2lx22
Regulation and
measurament
station
Watertight
boiler
20,640 Kcal/h

N

Worktop 4F
5160 Keal/h

Isometric diagram of a
private installation

Isometric diagram of a gas installation
for three users

Polyethylene
branch DMN32Cu
200x 22




The gas bill

P

IND7

Gas invoice

hamme: K Koo oo

CIF/MIF: 12345678%

Delivery address: G M000000 X000
KEXEE KLLEX

TOTAL INVOICE: 163.35€

Hilling period -0 2006 to 00022006
Cusrrent resding (m3) 60
Last reading {m¥) 428

Technical information
Fixed torme 20
Variabde rerm: 9E6.02€
Meter rent: 1LI0E
Access charge: ARZE
Hydrocardon tux: GO4E
Subtotal: 135.00€
VAT 21%: B35
Total dus: MWEEIRE

Bras Accoment
Q0D Bank 5.4 1254 G rELA L2

o B T E 8 §

Fobh fApr Jem Aug i Dec

~

Fixed term by energy
availability.

Variable term of
consumption.

Meter rent.
Access charge.
Hydrocarbon tax.
Value Added Tax (IVA).



Efficiency Measures

ENERGY-SAVING PRACTICES

In addition to the technical solutions
available for energy savings, there
are many other solutions based solely
on our behaviour that are much
cheaper and easier to implement. For
example:

“ Use awnings and blinds. With
correct use, a savings of up to
30% on air conditioning can be
achieved.

“ Ventilate the house only when
necessary in the winter and open
opposing  windows during the
summer to create cross-breezes,

“ Take advantage of natural light
whenever possible and do not leave
lights on in empty rooms. This is
easier if the walls and ceilings are
painted light colours,

“ Use the microwave instead of the
oven. This enables energy savings
of 60-70%.

“ Washing dishes by hand consumes
40% more energy than a full
dishwasher.

“ When not in use turn television sets
and other electronic equipment off
completely. Disconnect chargers
when you are not using them. When
idle, they continue to consume
up to 15% of their operational
consumption. It is good idea to
connect them all to multiple outlets
on a power strip.

“ Avoid opening the refrigerator door
unnecessarily. Think of what you are
going to need before opening it.

With the new Technical Building Code
{CTE in Spanish) that was implemented
in March 2007, all new buildings must
install systems that collect solar energy

Kfc:r heating and domestic hot water.

Outer wall

Thermal
isolation

Inner partition




Exercises

Understand, think, search

2 Draw a graph and briefly explain the operation of refrigeration
equipment.

3 Investigate what inverter technology is in air conditioning
egquipment, and explain its advantages in terms of energy savings.

4 Why can CFC gases no longer be used in refrigeration systems?

5 0 What consumes the most electrical energy in a house? Do
you think that better quality of life implies greater consumption
of electrical energy? Could less electrical energy be consumed
without losing quality of life?

6 Propose energy-saving measures that are easy to implement in
your house (changing appliances or changing habits).




Communications

* Telephone and data
e Television
* Home automation system

— Door phone



Telephone and data
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Telephone and data

* PLC: Local Connection through electric network

Adaptadores PLC.
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Decoder with HDMI outlet

Main elements:

— Capture elements

— Antenna Cable
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\Male and female cable connectors /

— Amplifier and signal filters

— Individual dwelling installation.

— Decoders.



Type of signals received

Digital Video Broadcasting — Terrestrial (DVB-T)
— Digital Terrestrial Television (DTT)

Digital Video Broadcasting — Satellite (DVB-S)
— Satellite.

Digital Video Broadcasting — Cable (DVB-C)
— Cable.

IP Television.
— Through ADSL
— Through aerial signal (UMTS or 4G)



Home automation systems
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Home automation systems

Functions of an automation system
e Security functions
 Power management functions.

e Comfort functions.
e Communication functions




BIOCLIMATIC ARCHITECTURE

What is bioclimatic architecture?

It consists of the design of buildings taking into
consideration the local climatic conditions in order
to take advantage of the available resources.

What in a cold region could be a great
design, in a warm region probably
becomes the building non-habitable



BIOCLIMATIC ARCHITECTURE

e Few Resources Available

Pre- e People used natural resources.
industralization

e Great amounts of fuel available
Iehisgt| ® Cheaper and lower-quality building materials

Revolution

e Non-sustainable use of energy.
e More and more expensive fuel.
\OWECEEES o Return to the use of natural resources.




BIOCLIMATIC ARCHITECTURE

' Bouwi — Yauni

A traditional Cyprus mountamous village.



BIOCLIMATIC ARCHITECTURE

Winter R \

'_ SUMMEFil_J

Summer ventilation strategy is focused on cross ventilation. Pres-
sure differences encourages cross ventilation which also cools
the building down.

| WINTER

N

EDIFICIO SIN EDIFICIO CON
AISLAMIENTO TERMICO AISLAMIENTO TERMICO

Winter ventilation strategy is focused on heat recycling with lim-
ited (to around 20% of overall air cycle) incoming fresh air. In ad-
dition, indoor air it is being purified and humidified by plansin a
conservatory.




BIOCLIMATIC ARCHITECTURE. Strategies

* Passive Solar systems e Use of the land

* Insulation * Local natural materials

* Adequate positioning * \egetation in gardens

* Awnings, blinds, pergolas e Cross ventilation

* Use of renewable energy e Clear colours

f Roof with double insulation \‘ (— Super thermal Air
and light colours insulation outlet
Solar radiation Vent grate ~3 CDSI?"W% \
summer intake
entilation a -

North-ﬁcing jf —— chrtrergts | ’--ﬁ““ﬁ
Solar radiation i captire i} EXt;F?tEd W
winter 'S L f 1

Pergola Injici:;fed ‘@
\ g, 4 Ventilation system with .
\ H Ground with thermal L L / b JI
Constructions insulation Windbreak €
m?ﬂ??r:igsr:aer?hg% - vegetation Heat accumulation and exchange

\_ 2K J




BIOCLIMATIC ARCHITECTURE. Strategies

..:“% light coloured roofing materials
2 % with sarking and insulation
.I'" -
" louvered vents
e
- o
o

winter blinds =

seasonal shading

=il .
Wy, to north wall glazing
fﬂfﬂfaf" ,;fm cooling breezes
% i . ——
.50 BEDROOMS o

pergola

house

to mini ==
overshads COURTYARD LIVING ‘—-_—-
deciduous planfing maximum glazing thermal mass flooring screen planiing against winter winds

to north walls



BIOCLIMATIC ARCHITECTURE. Strategies

FILTERING PLANTIMG
FOR STORM S

DEEF VERANDA SHADING e
ELININATING LOW ANGLE SLIN FRAPIATION

RE_ HADED vk S




BIOCLIMATIC ARCHITECTURE. Strategies

Cubisrta ventilada.

Sol inviarno

Fanelos Solares

Chapa (exterior) y Madera {interior) i
! Cielorraso para generar camara de
1 aire y ventilar cubierta
1 alero de Proteccion i
oo | Sl verano - H

[Recoleccicn de agua de lluvial

Aberturas disefadas paraventila- | .

cién cruzada e iluminacién natural 'l
\ .

Aberturas de aluminio can doble v y g" "

vidrio aislada { 5 By * 5
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Pergolade de hojas caducas, sembreado
en verano, asoleamiento en invierno I

Aislacion térmica en todoslos|
cerram ientos exteriores
W Ty

=

Caortinade arbéreo Sur
Proteccion de vientos

{Revestimianto a eleccion |

Tanque de agua de recoleccion de aguas
Fulmidén de calor (hogar) et grises recicladas y agua de lluvia



BIOCLIMATIC ARCHITECTURE. Exercise

Sustainable Strategies

Translate and
N explain

| e

:, SOLAR EMERGY
Photovaltaics power offsets electricity generated by
ceiling fans and lights

T TERRA COTTA LOUVERS
Raduces thermal gain on buliding, shades against
low sum angles

—— GREEN TERRACES
total upper surfaces to help
moderate temperatures and cor

HIGH CEILINGS
Alow tech, passive means of allowing hot air to
rise abowe occupants

Cover 30% of

ol ralmwater

NON-CONDITIONED VENTILATION AIR
Intake air 10 feet above ground level and distributed
-, throughout office areas

CEILING FANS

Provide additional low-tech, low enengy ocoupant

OCCUPAMNCY SENSOR + THERMOSTAT

Conbraks lights and ventilation

OPERABLE WINDOWS

Aliow occupants to control accessto fresh air

——— VEGETATED DESILTATION BASINS

et Runoff from severe rains inundates basins, collects
subsequently in on-side underground storage
tank, and then releazes slowdy into city’s storm
waler system




