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I[TEPEIMOBA
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(BHI), mornu6itoBaty iXH1 TeXHIYH1 3HAHHA 1 (OpMYyBaTH 1HAUBIAYAIbHY
JEKCUYHY yCBIIOMIJICHICTh, (OpMyBaTH pealbHUN CIOBHUKOBHM  3armac
(axTHBHMI 1 ACHBHUI) IS PEIENTUBHUX 1 PENPOAYKTHBHHUX BHIIB MOBICHHEBOI
JISUTBHOCTI, PO3BUBATHU IHTEJIEKTYalIbH1 Ta KOMIIEHCATOPHI BMIHHS NMPU YUTAHHI 3

NOJABITUM (OPMYBaHHSIM aHTJIOMOBHOT KOMYHIKaTHBHOT KOMITIETEHTHOCT!I.

HaByansHO-MeTOMNYHUI MOCIOHUK CKIaa€ThCS 3 YOTUPHOX TEMATHUHUX
omokis: Heat balance of buildings; Passive building strategy; Heating, Ventilation
and Air Conditioning (HVAC) systems; Top tips for an effective presentation i
BKJIFoYae Taki Temu: Heat balance of buildings, The energy balance envelope,
Heat losses and heat gains, Passive building strategy for commercial building,
Passive house simply illustrated, Advanced building envelope, HVAC systems,
Switch to energy—efficient technologies, Heat recovery ventilation, How can you
make a good presentation even more effective.
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MaiOyTHIX 1HXKEHEpiB Tramy3i OyJIBHMITBA Ta IMBUIBHOI I1HXKEHEpil 3
BUKOPHUCTAaHHSM aBTCHTHUYHUX MaTepialliB i yuTaHHs 1 aBTeHTHYHOi BHI.



PRE-TEXT EXERCISES:
UNIT 1. HEAT BALANCE OF BUILDINGS: 1.1.

Ex. 1. Match English terms 1) — 6) with Ukrainian equivalents a) — f). Use
Figure 1 and Table 1 below to find out the meanings of English equivalents
graphically. Take into account that the colour of the font and the colour of the
figure correspond to each other.

Building envelope :
g P indoor outdoor

AR SN SNANNINNNNE N NENNENN

Figure 1. Heat transfer

Table 1
English terms and Ukrainian equivalents
English terms Ukrainian equivalents
1)  outdoor air d)  BHYTpILIHE MOBITPS
2)  indoor air b)  30BHIIHE MOBITPS
3)  building envelope C)  TemIomnepeaaya
4)  heat transfer/ht d) o0’em
5)  air exchange/air exchange rate | e) OrOpOKYBaJbHA KOHCTPYKIIis
6)  volume f) MOBITPOOOMIH

Ex.2 Match English terms 1) — 5) with Ukrainian equivalents a) — e). Use
Figure 2 and Table 2 below to find out the meanings of English equivalents
graphically. Take into account that the colour of the font and the colour of the
figure correspond to each other.



Ventilation
losses

Transmission losses

Figure 2. Heat losses

Table 2
English terms and Ukrainian equivalents
English terms Ukrainian equivalents

1)  Transmission losses LT a)  TemmoBwmii OanmaHc
OymiBii

2)  Ventilation losses LV b) Brpatu Tema  dyepe3
BEHTUJISALIIIO

3)  Heat balance of buildings C) Brparm Terma  dgepes
KOHCTPYKIIIi Oy/I1BIIi

4)  Heat losses d)  MexaHiuyHa BEHTHIISAILIIS

5)  Mechanical ventilation system e)  Brparu temna

Ex.3 Match English word combinations 1) — 6) with Ukrainian equivalents
a) — f). Use Figure 3 and Table 3 below to find out the meanings of English
equivalents graphically. Take into account that the colour of the font and the
colour of the figure correspond to each other.

Table 3
English terms and Ukrainian equivalents
English terms Ukrainian equivalents
1)  heat flows a) o0’em
2) infiltration b)  TemnoBa eHepris/eHepris, mo e Ha
MiTIrpiB
3)  exfiltration C)  omaJgoBaIBHHI 00’ €M




4)  heated space d)  TemnoBi HOTOKH
5)  heating energy e)  iHQUIBTPAIlis/ IPOHUKHCHHS

6)  volume f) eKCUIBTpaLlis/HENPOHUKHEHHS

Heated
space

Heat
flows

Figure 3. Heating

Ex.4 Choose the words in the box and match them with the word(s) in
scheme structures (1 — 4) to make technical terms.

transfer, losses, balance, flows, outdoor, indoor, exchange, envelope,
system, space, energy, ventilation, transmission, heat

heat

4
.

air \

rate

<~/ N/
\




v

building

v

ventilation

v

heated

v

Blwn e

heating

T

losses

Ex.5 Complete the following sentences using the word combinations from
ex.4 The first and the last letters of each words are given.
1. Room air can be exchanged through open windows or byam_
| v n s m.

2. B g e e is the exterior shell of the building,

including the external walls, windows, floor and roof.
3. Ventilation losses LV are caused by exchange of warmi__ r a_r

with colder outdoor air.
4. T nl s LT are those amounts of heat, which

flow through the building envelope from inside to outside.

Ex.6 Use Photo 1, 2 and Table 4 below to find out two meanings of the

word “generation’’.
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generation

Photo 1, 2 Generation

Ex.7 Use Photo 1, 2 and Table 3 below to find out two meanings of the

word “generation”.

Table 4
Two meanings of the word “generation”
Word Definition Ukrainian equivalents Example
all of the people|Bci JFOIH 110 | ONne of his

born and living at | mapomkeni 1 »kuByTb | generation's  finest
about the same time, | mpubmu3HO B ovH Yac | SONQWriters
generation | regarded

collectively

the production or | BUpOOHHUIITBO a0o | methods of
creation of | ctBopeHHs yoroch | electricity
something (ocobmmBO eHeprii) generation

Ex.5 Use Table 5 below to find out two Ukrainian equivalents of the word

“generation”’.
Table 5

| a) BUpOGHHUIITBO




Generation

b) npomyxiis
C) IMOKOJIHHS
d) cycimn
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PRE-TEXT EXERCISES: UNIT 1. HEAT BALANCE OF
BUILDINGS: 1.2
Ex 1. Match English word combinations 1) — 8) with Ukrainian equivalents
a) — h). Use Figure 1 and Table 1 below to find out the meanings of English
equivalents graphically. Take into account that the colour of the font and the
colour of the figure correspond to each other.

Transparent construction element

= Solar
gains

Ventilation
losses

Internal
gains

Figure 1. Gains

Heating

Table 1
English terms and Ukrainian equivalents

English terms Ukrainian equivalents
1) solar gains a) oOIrpiB BijJ COHIIA
2) gains/heat outputs b) consuHi TeTUTOBI
HaIXOIKCHHS
3) heating C) TeIIOB1 HAIXO/KESHHS
4) internal gains d) mpo3opwuii enemeHT
KOHCTPYKIII1
5) transparent construction €) BHYTpIIIHI TEIJIOBI
element HAJIXOJKEHHS

11




6) translucent construction
element

f) mempo3opi koHCTPYKIIiT

7) solar heating

g) omaneHHs

8) opaque building envelope

h) mamiBmpo3opuii eneMeHT
KOHCTPYKIIii

Ex 2. Match English word combinations 1) — 6) with Ukrainian
equivalents a) — f). Use Figure 2 and Table 2 below to find out the meanings of
English equivalents graphically. Take into account that the colour of the font
and the colour of the figure correspond to each other.

- - /,\.
Heat balance of a building -~ ™._
i
Ventilation )
losses =
Internal
) gains
o Heating
Transmission ) =
losses ~_ Selar
1 A 9ains ‘

Figure2. The 5 elements of the heat balance of a building

H=Lp+L, -F; (Gs +Gp)

Table 2

English terms and Ukrainian equivalents

1) Heating demand H

a) KOedIlieHT OJTHOYACHOCTI

2)  an utilisation factor FU

b) moTpeba Ha omaneHHs

3)  Ventilation losses LV

C) BTpaTH TEIUIa Yepe3 KOHCTPYKIIil
OynmiBii

4) Transmission losses LT

d) BHyTpilIHI TEIUIOBI
HaIXOJ[KCHHS

5)  Solar gains GS

€) BTpaTH TeIUIa Yepe3 BEHTHIIALIO

6) Internal gains Gl

f) coHstuHi TEMIOBI HAAXOMKCHHS




Ex 3. Choose the words in the box and match them with the words or word
combination in scheme structures (1 — 3) to make technical terms.

translucent, ventilation, internal, transmission, solar, transparent, opaque

1.
\ gains /
2.
\ losses /
3.

.| construction
elements

Ex 4. Complete the following sentences using the word combinations from
Ex.3. The first and the last letters of each words are given.

13



1. S rg__ s GSare irradiations of solar energy through windows
and other transparent or translucent constructional elements.

2. P I g s Gl are heat outputs from persons, appliances,
computers and other electric devices, as well as from illumination.

3. v nl__ s LV are caused by exchange of warm
indoor air with colder outdoor air.

4, T nl__ s LT are those amounts of heat, which
flow through the building envelope from inside to outside by conduction or heat
transfer, respectively.

5. To say that a material ist_
pass through that material, but images on the other side of that material are not
clearly visible.

6.  Tosaythat a material is t t is to say that light passes
through a material, and images on the other side of that material can be seen

clearly as they truly appear.

Ex.5 Use Photo 1, 2 and Table 3 below to find out two meanings of the
word “seal”.

seal




Two meanings of the word “seal”

Table3

Word Definition Ukrainian equivalents | Example
a device Or | MpUCTpii a0o | the improvement in
substance that Is| peuoBuHa, aka | weather seals around
used to join two | BukopuctoByeThes M | doors and windows
things together so as | 3'exnanns 1BoX pedeid, | prevented fresh air
to prevent them|mo6 3amobirtm  ix | from entering the
from coming apart | po3’eaHaHHIO a0o | building
or to prevent | IpOHUKHEHHIO MDK
anything from | HuUMu yoroch

seal passing between

them
a fish-eating aquatic | BogsHuii ccaBerp, mo | We could see seals
mammal with a|icte puby, 3 obtiuamMm | on the rocks,
streamlined  body | Tinom i  cromamu, | basking in the sun
and feet developed | po3BuHeHUMH SIK
as flippers, returning | nactu, SIKUIT

to land to breed or
rest

MOBEPTAETHCS HA CYIILY
JUTSL PO3MHOKEHHS Y1
BIJIITOYNHKY

Ex.6 Use Table 4 below to find out two Ukrainian equivalents of the word

“seal .

Table 4

seal

a) THOJICHB
b) amiratop
C) pimuHa

d) ymrineHIOBaY

EX.7 Use Table 4 below to find out two Ukrainian equivalents of the words
“generation” and “seal ”.

Table 5

seal

a) TIOJICHb
b) amiratop
C) pimuHa

d) ymiipHIOBAY

15




generation

€) BHPOOHUIITBO
f) mpomyxiis
Q) MOKOJIHHS
h) cyciau

16




TEXTS: UNIT 1. HEAT BALANCE OF BUILDINGS

Text 1. Heat balance of buildings
Task 1. Before you begin to read the text “Heat balance of buildings ”,
list details in the first two columns.

1 2
What | Know about the topic “Heat What | expect to know after
balance of buildings”? reading the text.
Write all information you know in the | Write all information in the
form of words, word combinations, form of questions.

sentences.

Task 2. Skim the text “Heat balance of buildings ”. Add the important
terms and terms combination words in the first column. Write additional
questions in the second column.

Tips for skimming:

Read the first sentence of every paragraph

Read any headings and sub-headings

Notice any figures, charts, or graphs

Notice any italicized or boldface words or phrases

Text Heat balance of buildings

The heat balance of a building includes all sources and sinks of energy
inside a building, as well as all energy flows through its envelope. This envelope
encloses the volume which is kept above a set temperature (in general 20 °C) for
all weather conditions by the use of heating energy. The extend of all heat flows,
which do hereby occur, is either dependent on external or internal influence
factors (weather, user). These heat flows can be arranged into five categories:

(1) Transmission losses LT are those amounts of heat, which flow through
the building envelope from inside to outside by conduction or heat transfer,
respectively.

(2) Ventilation losses LV are caused by exchange of warm indoor air with
colder outdoor air. The user independent air exchange is through joints by
infiltration or exfiltration, respectively. In addition, room air can be exchanged
through open windows or by a mechanical ventilation system. Ventilation is

17



indispensable, up to a certain extend, to assure the hygienically necessary air
exchange rate.

(3) Solar gains GS are irradiations of solar energy through windows and
other transparent or translucent constructional elements. Also added to the solar
gains, is that part of the solar heating of the opaque building envelope, from which
the indoor area benefits.

(4) Internal gains GI are heat outputs from persons, appliances, computers
and other electric devices, as well as from illumination.

(5) Heating demand H is exactly that amount of energy, which is
necessary to maintain the desired room temperature by compensating the excess
of losses (1 and 2) compared to the gains (3 and 4).

A
Y

Heat balance of a building/// B

4 A

Ventilation == ém:;;-“-‘
losses
Internal
) gains /
et Heating
Transmission 0 i
losses _Ii‘l ~[_ Selar
3 A gains ]

Figure 1. The 5 elements of the heat balance of a building.

Figure 1 shows a diagram of these elements of the heat balance. The gains
and losses are specified for a certain period of time (e.g. one year). Division of
this value by the corresponding area of heated space in m2, gives all heat flows
(1 to 5) in the usual unit for the (floor space) specific energy demand for heating:
kWh/(mz2-a). The allocation of the transmission and ventilation to gains or losses
depends, strictly speaking, on whether the outdoor temperature is higher or lower
than the room temperature. If the gains exceed the losses for a longer period of
time, the desired indoor temperature would be overstepped. Instead of heating,
cooling would be necessary for the balance. This case occurs in summer and is
treated separately. In northern and middle European climates, in general, the
winter case is considered. However, it can happen in winter, but especially in the
intermediate times (autumn, spring), that the set temperature is sporadically
exceeded by high solar or internal gains. The total monthly internal and solar gains
are, however, not to 100% effective for heating. Therefore, they are rated with an

18



utilisation factor FU < 1. Typical values for the yearly mean value are in the range
FU 9.5 to FU &9, depending on the heating energy demand and the kind of
construction. For an extended period of time (several months, heating period) the
changes of the stored energy in the building mass, indicated by the mean building
temperature, are negligible, and the energy balance is:

H=Lp+Ly - Fy (G +Gp)

This means, the heating energy corresponds to the sum of the losses,
reduced by the utilised part of the gains. Figure 2 shows 1 examples for a heat
balance. The example for the building stock (20s to 80s of the last century) has an
energy demand for heating of 284 kWh/(m?-a). The example of a low energy
house (see below) with high insulation standard and ventilation system with heat
recovery has the heating energy demand of only 66 kWh/(m?2-a).

// //
- i R e e s ~-{ Il Heating energy
ey N— ~|[C—] Solar gains
[ Internal gains
S50 <Torrmranns |l Transmission losses
1
N-a 300
E
= 250
z
200
Low energy house
T80 fHsmsenes o
00 Jeemsmns=s
I e :
0

Gains Losses Gains Losses

Figure 2. Two examples of a heat balance (for Germany). On the left, a
typical balance for the average building stock. On the right, the balance of a
low energy building.

Task 3. Read the text “Heat balance of buildings”. Find the answers to
the questions from the second column and write them in the third column in the

19



form of sentences. Write all the questions you have not answered in the fourth
column.

3 4
What | Learned. Met expectations
Write the answers to the questions from | Write all the questions you
the second column. Write all have not answered.

information that you can find in the
text “Heat balance of buildings” in the
form of sentences.

Task 4. Find the answers to the questions from the fourth column and
use this information for the individual work. Use additional information
resources.

Text 2. The energy balance envelope
Task 1. Before you begin to read the text “The energy balance envelope ”,
list details in the first two columns.

1 2
What | Know about the topic “The What | expect to know
energy balance envelope? after reading the text.
Write all information you know in the | Write all information in the
form of words, word combinations, form of questions.

sentences.

Task 2. Skim the text “The energy balance envelope ”. Add the important
terms and terms combination words in the first column. Write additional
questions in the second column.

Tips for skimming:

Read the first sentence of every paragraph

Read any headings and sub-headings

Notice any figures, charts, or graphs

20



Notice any italicized or boldface words or phrases
Text. The energy balance envelope

Energy is always conserved - it is never lost. However, energy can leave
a certain area, resulting in “energy losses™ for this specific area.
Consequently, energy balances can only be prepared for restricted spatial
areas with clearly defined boundaries. These boundaries are called the envelope.
In the case of heating or cooling, the area of interest is the “heated or cooled
space” or more precisely: it includes all areas in a building in which comfortable
thermal conditions should prevail. It is usually convenient to include all
“passively heated” areas in the balance, if the balance envelope is simplified in
this way. Generally, the choice of the balance envelope is seen primarily in
pragmatic terms: for a building it is particularly convenient to opt for the balance
limit on the outside of the thermally insulated external building components
(Figure 3).
The purpose of heating or cooling is to keep the temperature comfortable,
I.e. constant, inside the building being considered (see Discussion about the
purpose of heating).

.-/\'-.
.-/— <

~ Envelope

T
tHHIJP md'

: S
= // /P t»-'m i

“-
| N

l ‘t'mht hall ‘ ! childrens
| frood : 1 room
. .

4 \ L _' ;E’__‘ Ii‘-,l'i{"[q h‘
kitche wel S ; |

—_— room

sleeping
= Foom

fl 1
;—l—)—' o BB | 'fLF \_.t""”\l

Figure 3. Itis convenlent to deflne the envelope for energy balances of a
building at the external surface of the insulation.

Discussion about the purpose of heating. Does the purpose of heating
really consist of keeping the temperature of a building constant? Although that is
a simplification, it does describe the function of heating quite well, especially for
a high quality building envelope.
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This question is discussed under various aspects:

1. Why should some areas inside the building envelope be passively heated
along with the rest of the building, although heating is not required there?

The fact is that if “unheated areas™ inside a building are included in the
thermal envelope, this saves construction costs as well as energy costs —
whenever the envelope thus formed has a reduced surface area.

2.Isn't it better for health, if the temperatures change during the
course of the day and vary between different rooms?

We cite Ole Fanger (taken from “Thermal Comfort™): “I¢ is a well known
fact that the internal body temperature has a daily rhythm with a maximum
occuring some time before sleeping and a minimum occuring some time before
awaking (...)However, Nevins found no difference in optimal temperatures
between experiments performed in the afternoon and those performed in the
evening, an observation which has been confirmed in the present study
<Fanger>... If any influence of daily rhythm on comfort conditions exists it is
probably so small as to be of no practical significance.”

3.Doesn't a night (or weekend) set-back save energy?

Of course it does. But the savings in well-insulated buildings are not very
high.

The issue of temperature differentiation is dealt with in Protocol Volume No. 25
of the Working Group Cost-efficient Passive Houses (in German only).

There are often critical remarks about the the calculation method too:
4.Can (stationary) U-values be used in calculations at all? Isn't the heat
storage more important than the thermal insulation, and isn't the whole U-
value calculation method incorrect?

No, the U-value calculation method is the correct approach as has been shown
by many systematic analyses (see Insulation vs. thermal mass). The comparison
of the energy balance after the calculation and after the measurement
additionally proves this.

Task 3. Read the text “The energy balance envelope”. Find the answers
to the questions from the second column and write them in the third column in
the form of sentences. Write all the questions you have not answered in the
fourth column.
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What | Learned. Met expectations

Write the answers to the questions from | Write all the questions you have
the second column. Write all not answered.

information that you can find in the
text “The energy balance envelope” in
the form of sentences.

Task 4. Find the answers to the questions from the fourth column and use
this information for the individual work. Use additional information resources.

Text 3. Heat losses and heat gains

Task 1. Before you begin to read the text “Heat losses and heat gains ”,
list details in the first two columns.

1 2
What | Know about the topic “Heat What | expect to know after
losses and heat gains? reading the text.
Write all information you know in the | Write all information in the
form of words, word combinations, form of questions.
sentences.

Task 2. Skim the text “Heat losses and heat gains ”. Add the important
terms and terms combination words in the first column. Write additional
questions in the second column.

Tips for skimming:

Read the first sentence of every paragraph

Read any headings and sub-headings

Notice any figures, charts, or graphs

Notice any italicized or boldface words or phrases

Text. Heat losses and heat gains
Let us look at a heat flow which travels out of the balance area through the
envelope, e.g. warm air which escapes through a window. At first such a heat loss

would reduce the energy in the balance area; this would mean that the temperature
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in the building is sinking. However, this is exactly what should be prevented in
order to maintain living comfort. Therefore, the energy flowing out has to be
replaced: another heat flow must travel from the outside towards the inside in
order to keep the temperature constant (Figure 4).

Losses N Gains
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Figure 4. Heat losses (transmisson and ventilation losses) exit the building
through the envelope. Heat gains enter the building through the same envelope.
Using the law of energy conservation, the sum of the gains equals the sum of the
losses as long as the internal energy does not change.

An important note at this point: The necessity for supplying heat arises
only due to heat losses. Because of the conservation of energy, the house itself
remains warm - as long as it doesn't lose any heat. Unfortunately, the mechanisms
by which systems having a higher temperature transfer heat to a cooler
environment, are various and very effective. If the warmer system is not
deliberately isolated (“thermally insulated”), much heat is automatically lost
through conduction, convection and heat radiation to the colder surroundings.

“Heating” therefore, is only a replacement of this heat loss and can
therefore be reduced as required by more effective prevention of losses.

Fortunately, there are also flows of free “heat gains”: e.g. solar radiation
entering through windows (so called passive solar energy) and the energy which
enters the house through the electricity supply and is converted to the so-called
“internal heat sources”. These also include the body heat of the persons present
in the house. This energy is also transferred through the envelope into the house
— when people enter the building or when food is brought into the house.

It is easy to prepare the energy balance based on the simplified
conditions described here:

The sum of the heat losses is equal to the sum of the heat gains.
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As the heat losses can be easily and relatively acurately calculated (they
depend to a considerable extent on the insulation), and the internal heat sources
as well as the passively utilised solar energy can be estimated well enough, it is
possible to calculate the remaining heat supply required (the heating demand)
using the energy balance.

There's just a little problem: the amount of excessive solar gains: this is
the portion of the free heat which cannot be utilised and needs to be ascertained
accurately. With a little effort, this problem can be solved by using simulation
programmes (see Dynamic simulation of a building's thermal performance),
which can determine energy balances at short time intervals. Fortunately, there
are some well-validated simplified formulas available for this today which can
be found, for example, in the European Norm EN 832 (now classified
internationally as 1ISO13790). For practical purposes, we have integrated these in
the “Passive House Planning Package” (see PHPP — Passive House Planning

Package).

Task 3. Read the text “Heat losses and heat gains ”. Find the answers to
the questions from the second column and write them in the third column in the
form of sentences. Write all the questions you have not answered in the fourth
column,

3 4
What I Learned. Met expectations
Write the answers to the questions from | Write all the questions you have
the second column. Write all not answered.

information that you can find in the
text “Heat losses and heat gains” in the
form of sentences.

Task 4. Find the answers to the questions from the fourth column and use
this information for the individual work. Use additional information resources.
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AFTER-READING ACTIVITIES:
UNIT 1. HEAT BALANCE OF BUILDINGS

l. Listen and watch the video on the topic “Heat balance of
buildings”. Write down all terms and terms combination words you have heard.

[=] ¢ hed [m]

[=]

[l.  Compare the following data, make the necessary calculations, and
find out the reasonable decisions for the assigned tasks. Use Figure 1 and
Figure 2 below to find out the meanings of English equivalents and data
graphically:

S

- - e %
Heat balance of a buuldmg// B
Ventilation /J%:f_::
losses -
Internal
gains /

Heating

| | “i. Solar[f
ffbw A~ gains

Figure 1: The 5 elements of the heat balance of a building

Transmission
losses
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-
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Low energy house

180 -~

100

Bl oo

Gains Losses Gains Losses
Figure 2: Two examples of a heat balance (for Germany). On the left, a

typical balance for the average building stock. On the right, the balance of a
low energy building.

1. The amount of these kinds of losses for a low energy house are 100
kWh/(m2-a). Choose the appropriate kinds of losses a), b) or c). Use Figure2:
Two examples of a heat balance (for Germany).

a)  Ventilation losses LV
b)  Transmission losses LT
c)  Solar gains + Internal gains

2. Count the sum of the losses for a low energy house. Choose an
appropriate formula for the calculation a), b) or c¢). Use Figure 2: Two examples
of a heat balance (for Germany).

a) LT+LV=
b) GS+GI=
C) LT+LV- FU(GS+GI) =

3 . Write the amounts of all possible gains for the average building stock.
Use Figure 2: Two examples of a heat balance (for Germany).
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4, Draw at the figure below:

a)  the losses caused by exchange of warm indoor air with colder
outdoor air;

b)  gains through windows and other transparent or translucent
constructional elements.

5. Find in the text five categories of heat flows. Use Figure 1: The 5
elements of the heat balance of a building
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b)

7.

Draw at the figure below:

losses are caused by the amounts of heat, which flow through the
building envelope from inside to outside;

gains from people, appliances, computers and other electric devices.

Compare the following data of a typical balance for the average

building stock and the balance of a low energy building. Then make notes and
express your opinion. Use Figure 2 above and Tablel below.

Tablel

Model of expressing opinion in a Useful phrases for discussion
discussion

Main idea:
What is your opinion on that? /What
do you think?

In my opinion, .../ | think...

Why do you think so? Next, ...
Support 1

For example, ...
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Support 2 Last of all, ...
Support 3 After all, ...
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TESTS: UNIT 1. HEAT BALANCE OF BUILDINGS

l. Match the Ukrainian words and phrases with their English
equivalents:

1. heating(n) a) eJeMEHT KOHCTPYKIIiT

2. building envelope (n) b) BTpaTn

3. heat transfer/ht (n) C) HOBITPOOOMIH

4. air exchange/air exchange d) oropokyBajgbHa KOHCTPYKIIis
rate (n) ) Terutomnepeaaya

5. cooling (n) f) oxomomkeHHs

6. heat losses (n) g) BTpaTH Teria

7. mechanical ventilation h) omamroBanbHUI 00’ €M
system (n) 1) omanmeHHs

8. heat flows (n) J) MexaHIYHA BEHTHIISAILIIS

9. infiltration (n) K) TeruioBi mOTOKH

10.exfiltration (n) ) iHdinbTpalis/IPpOHUKHEHHS

11. heated space (n) M) exchiTbTpalliss/HEMPOHUKHEHH

12. heating energy (n) s

13.volume (n) N) TeroBa eHepris/eHepris, 1o

14. building (n) fijie Ha migirpis

15. gains (n) 0) 00’em

16. ventilation (n) p) OymiBis

17. construction element (n) () HaIXOIKECHHS

18.losses(n) I) MOBITPSHI TIOTOKH

19. ventilation system (n) S) BEHTHJIALLIS

20. air flows (n) t) BeHTWIAIIITHA cucTEeMa

V — verb (diecnoso)
N —noun (imeHHux)
adv —adverb (npucnienux)

Il. Match the Ukrainian words and phrases with their English
equivalents:
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1. heat balance of building
2. heat gains/heat outputs

a) moTpe0a Ha ONAJICHHS
b) oxosomkyBaHuii 00’ €M
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3. cooled space C) TemiIoBUHU OajaHC OyIa1BIIl
4. transparent construction d) TenoBi HaIXOKEHHS
element e) KoedilliEHT OJTHOYACHOCTI
5. translucent construction f) mposopwuii enement
element KOHCTPYKIIIT
6. solar heating ) HamiBIpPO30pHii €JIeMEHT
7. opaque building envelope KOHCTPYKIIiT
8. heating demand H h) o6irpis Bix conns
o. utilisation factor FU ) Hemposopi KOHCTpyKIii
10. ventilation losses LV J) BTparty Teruia uepes
11.transmission losses LT KOHCTPYKL{i OyniBii
12.solar gains GS K) coHstuHi TeII0BI
13.internal gains Gl HaJIXOJKCHHS
14. outdoor air |) 30BHIIIHE MOBITPS
15. indoor air M) BHYTPIIIHI TEIJIOBI
HAJIXODKEHHS
N) BTpaTH Teruia uyepe3
BEHTUJIALIIIO
0) BHYTPIIIIHE TOBITPs

I11.  Complete the following sentences using the correct answer: a,b or

1. Is the exterior shell of the building, including the external
walls, windows, floor and roof.

a. Building envelope

b. Heat recovery

C. Cooling

2. are those amounts of heat, which flow through the building
envelope from inside to outside.

a. Solar gains GS

b. Transmission losses LT

c.Internal gains Gl
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3.Room air can be exchanged through open windows or by a (an)

a. utilisation factor FU
b. mechanical ventilation system
C. set temperature

IV. Read the paragraphs below. Choose the most appropriate variant:
a,b or c to complete the following sentences.

1. Instead of heating, cooling would be necessary for the balance. This
case occurs in summer and is treated separately. In northern and middle European
climates, in general, the winter case is considered.

We need during summertime then the outdoor temperature is
higher than the room temperature.

a. cooling
b. heating

C. activity of people

2. Cooling is needed to lower temperature in a space where heat gains are
caused by the sun, activity of people and the function of equipment.

Heat gains are caused by

a.  cooling

b.  the solar energy, heat outputs from persons, appliances, computers
and other electric devices, as well as from illumination.

C. colour of walls in a room, building, etc.

3. Solar gains GS are irradiations of solar energy through windows and
other transparent or translucent constructional elements. Also added to the solar
gains, is that part of the solar heating of the opaque building envelope, from which
the indoor area benefits.

Solar gains are caused by
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a. energy from renewable energy systems

b. solar energy through the transparent or translucent constructional
elements and the opaque building envelope

C. energy balance caused by the sun, activity of people and function of
equipment

V.  Which list of the words belongs to the description of «Heat balance
of buildings»?

a. Mechanical ventilation system, heat losses, volume, internal gains,
solar gains, heat flows, transmission losses.

b. Civil engineering, theoretical knowledge, empirical information,
environmental engineering, water supply, purification, sewer system.

C. Scientific evidence, solid background, construction, architecture,
civil engineering establishment, rewarding discipline.

V1. Read the text below and find out two paragraphs that describe
different kinds of losses for a building during wintertime. Find out all
appropriate variants (a, b, c, d, e).

These heat flows can be arranged into five categories:

a. LT are those amounts of heat, which flow through the building
envelope from inside to outside by conduction or heat transfer, respectively.

b. LV are caused by exchange of warm indoor air with colder outdoor
air. The user independent air exchange is through joints by infiltration or
exfiltration, respectively. In addition, room air can be exchanged through open
windows or by a mechanical ventilation system. Ventilation is indispensable, up
to a certain extend, to assure the hygienically necessary air exchange rate.

C. GS are irradiations of solar energy through windows and other
transparent or translucent constructional elements. Also added to the solar gains,
Is that part of the solar heating of the opaque building envelope, from which the
indoor area benefits.

d. Gl are heat outputs from persons, appliances, computers and other
electric devices, as well as from illumination.

e. Heating demand H is exactly that amount of energy, which is
necessary to maintain the desired room temperature by compensating the excess
of losses compared to the gains.
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VII. Read the text below. Match choices (a-h) to (1-5). There are three
choices you do not need to use.

The heat balance of a building includes all sources and sinks of energy
inside a building, as well as all energy flows through its envelope. This envelope
encloses the volume which is kept above a set temperature (in general 20 °C) for
all weather conditions by the use of heating energy. The extend of all heat flows,
which do hereby occur, is either dependent on external or internal influence
factors (weather, user). These heat flows can be arranged into five categories:

1. Transmission losses are those amounts of heat, which flow through
the building envelope from inside to outside by conduction or heat transfer,
respectively. Such a heat loss as warm air which escapes through a window would
reduce the energy in the balance area; this would mean that the temperature in the
building is sinking. However, this is exactly what should be prevented in order to
maintain living comfort.

2. Ventilation losses are caused by exchange of warm indoor air with
colder outdoor air. The user independent air exchange is through joints by
infiltration or exfiltration, respectively. Room air can be exchanged not only
through open windows but by a mechanical ventilation system. Ventilation is
indispensable, up to a certain extend, to assure the hygienically necessary air
exchange rate. Therefore, the energy flowing out has to be replaced: another heat
flow must travel from the outside towards the inside in order to keep the
temperature constant.

3. Fortunately, there are also flows of free “heat gains™: e.g. solar
radiation entering through windows (so called passive solar energy). Solar gains
are irradiations of solar energy through windows and other transparent or
translucent constructional elements. Also added to the solar gains, is that part of
the solar heating of the opaque building envelope, from which the indoor area
benefits.

4, Internal gains are heat outputs from persons, appliances, computers
and other electric devices, as well as from illumination. It is easy to prepare the
energy balance based on the simplified conditions described here: the sum of the
heat losses is equal to the sum of the heat gains. Nevertheless, the internal heat
sources as well as the passively utilised solar energy can be estimated well
enough, it is possible to calculate the remaining heat supply required (the heating
demand) using the energy balance.
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5. Heating demand is exactly that amount of energy, which is necessary
to maintain the desired room temperature by compensating the excess of losses
compared to the gains. If the warmer system is not deliberately isolated
(“thermally insulated”), much heat is automatically lost through conduction,
convection and heat radiation to the colder surroundings. Heating therefore, is
only a replacement of this heat loss and can therefore be reduced as required by
more effective prevention of losses.

Which of these heat flows can ?

a. | travel out of the balance area through the envelope

b. | enter the building through the same envelope

c. | be the most effective design approach to reducing building energy
d. | travel out of the balance area through the ventilation

e. | be caused not by the sun but the activity of people and the function of
equipment

f. | purify the outdoor and indoor air

g. | be reduced as required by more effective prevention of losses

be combined with elements of modern architecture
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PRE-TEXT EXERCISES: UNIT 2. PASSIVE BUILDING
STRATEGY: 2.1.
Ex 1. Match English word combinations 1) — 6) with Ukrainian equivalents
a) —f). Use Figure 1 and Table 1 below to find out the meanings of the technical
terms graphically. Take into account that the colour of the font and the colour of
the figure correspond to each other.

thermal bridging

(outside) (inside)

thermal bridge
(slab, beam, etc.)

Figure 1. Thermal bridging

Table 1
English terms and Ukrainian equivalents

English terms Ukrainian equivalents
1. thermal bridge a) nauTa
2. the adjacent areas b) cTiHa
3. insulation C) 6anka
4. slab d) micToKk xonoay
5. beam e) isonsauin
6. wall f) npunerni vacTuHu

Ex 2. Read the definition of a Thermal Bridge and find out the technical
terms in sentences. Take into account that the colour of the font of Exercise 1 and
the colour of the font of Exercise 2 correspond to each other.
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What is a Thermal Bridge?

A thermal bridge is an element or location with less insulation, or reduced
insulation performance, relative to of the thermal envelope. This means the
element or location provides a path of least resistance (a “bridge”) for heat to
move through the building envelope. In cold climates, this means additional heat
will be lost through these specific locations. In hot climates, a thermal bridge will
allow unwanted additional heat to pass through the thermal envelope into the
building.

The Passive House Standard requires thermal bridge free construction
to ensure a robust high-quality building envelope that delivers radical energy
efficiency and exceptional comfort.

Ex 3. Complete the following sentences using the word combinations from
Exercise 1 and Exercise 2. The first and the last letters of each word are given.
1. At Ib__ _eis formed when there is a low thermal i

_____ n between the external and internal faces of a wall.
2. The CCTV and communications control make it possible to monitor
all premises and engineering equipment in the buildinganda_ ta _ _s.
3. The building has been completely reconstructed having preserved its
historical values — wooden , stone, wall — which, combined with elements

of modern architecture.

Ex 4. Match English word combinations 1) —4) with Ukrainian equivalents
a) —d). Use Photo 1 and Table 2 below to find out the meanings of the technical
terms graphically. Take into account that the colour of the font.




Photo 1. Continuous insulation

Table 2
English terms and Ukrainian equivalents

English terms Ukrainian equivalents
1. a)
2.the interior b)
3. C)
4, d) BHyTpilIIHS YacTHHA

Ex 5. Read the definition of a Continuous Insulation and find out the
technical terms in sentences. Take into account that the colour of the font of
Exercise 4 and the colour of the font of Exercise 5 correspond to each other.

What is continuous insulation?
, also known as Cl, is defined by ASHRAE 90.1as
“ that is across all structural members without thermal
bridges other than fasteners and service openings. It is on the interior,
, Or is integral to any opaque surface of the building envelope. ”

Ex 6. Complete the following sentences using the word combinations from
Exercise 4 and Exercise 5. The first and the last letters of each word are given.

1.  When we the central heating, we put a radiator in every
room.

2. This company exports its wooden windows and i~ r doors
to Denmark, Germany, Norway and Ireland.

3. On doors high demands are made.

Ex 7. Match English word combinations 1) —4) with Ukrainian equivalents
a) —d). Use Figure 2 and Table 3 below to find out the meanings of the technical
terms graphically.
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Figure 3. Energy Recovery Ventilation (ERV)

Table 3

Enaglish terms and Ukrainian equivalents

English terms

Ukrainian equivalents

1.the benefits

a) BUTPATH Ha OXOJIOKECHHS

2.airstreams / flow

b) HecBixke MOBITPs

3.cooling costs

C) mepeBaru

4.stale air

d) moBiTpsiHi Macu

5.Energy Recovery Ventilation

€) BEHTUJISLIIS 3 PEKYIIepaIlieto

Ex 8. Read about benefits of Energy Recovery Ventilation (ERV) and find
out the technical terms in sentences. Take into account that the colour of the font
of Exercise 7 and the colour of the font of Exercise 8 correspond to each other.

How Energy Recovery Ventilation (ERV) Works
One of the benefits of using an ERV is that it transfers heat and moisture
between incoming and outgoing airstreams. This means it takes much less energy
to heat/cool the air you bring into your home, ultimately saving you money on

heating and cooling costs.
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Ex 9. Complete the following sentences using the word combinations from
Exercise 7 and Exercise 8. The first and the last letters of each word are given.

1. S ea rorastale smellsis unpleasant because it is no longer
fresh.

2. IS needed to lower temperature in a space where heat gains
are caused by the sun, activity of people and the function of equipment.

3. Inthe current economic conditions, construction companies are
increasingly taking into consideration long term of the products
they are using.
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PRE-TEXT EXERCISES: UNIT 2. PASSIVE BUILDING
STRATEGY: 2.2.
Ex 1. Match English word combinations 1) —4) with Ukrainian equivalents
a) —d). Use Figure 1, Photos 1, 2 and Table 1 below to find out the meanings of
the technical terms graphically. Take into account that the colour of the font and
the colour of the parts of the figure and photos correspond to each other.

Figure 1. Installing windows in concrete wall Photos 1,2. Triple pane
windows

Table 1
English terms and Ukrainian equivalents

English terms Ukrainian equivalents
1.concrete a) 3anizobeToH aa
2.triple pane windows/ triple- b) 6eToH
glazed windows
3.reinforced concrete C) NnoTpiliHe BiKHO/NOTpPiNHE CKNiHHA
4.durability d) LOBroBiYHiCTb, 3HOCOCTIVKICTb

Ex 2. Read about high - performance components and find out the technical
terms in sentences. Take into account that the colour of the font of Exercise 1 and
the colour of the font of Exercise 2 correspond to each other.

High - performance components
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High — performance windows typically triple paned for cold climates and
doors provide thermal comfort and building durability. If you want to upgrade
your old windows, be sure to check out the benefits of triple pane windows as well
as double-pane. In cold regions, such as New England, triple-glazed windowscan
save 2 to 3 percent of your heating bill, compared with double-glazed windows.
From a cost standpoint, it’ll take a few decades to recoup the 10 to 15 percent
upcharge to go from low-e double-glazed windows to triple-glazed.

Ex 3. Complete the following sentences using the word combinations from
Exercisel and Exercise 2. The first and the last letters of each word are given.

1. o yofc = e made this material the leader
among building materials, that's why regular and r dc e
made the bulk of the most construction projects.

2. The penthouse has a balcony stemming from each of its bedrooms,
bamboo flooring throughout, fully equipped kitchen and laundry, modern
bathroom fixtures, d . ep_ ew_ s, central air conditioning, high
ceilings and your own private elevator.

3. Wood can also be a substitude for non-renewable construction

materials such as plastics, steel or ¢ e.

Ex 4. Match English word combinations 1) —4) with Ukrainian equivalents
a) —d). Use Figure 2 and Table 2 below to find out the meanings of the technical
terms graphically. Take into account that the colour of the font and the colour of
the parts of the figure correspond to each other.
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Airtightness

inside

outside
air

DOOR

Preventing uncontrolled air movement {infiltration)
through the building envelope.

Figure 2. [T - I

Table 2
English terms and Ukrainian equivalents
English terms Ukrainian equivalents
envelope a) OrOPOIKYBaIbHI
KOHCTPYKIIiT
2.air leakage b)) nporsru
I'CPMCTUYIHICTD|
4.incoming draughts C) BUTOK IOBITPS

Ex 5. Read about an air tight construction and find out the technical terms
in sentences. Take into account that the colour of the font of Exercise 4 and the
colour of the font of Exercise 5 correspond to each other

What is Air Tight Construction?

The basic principle of airtight building is in the formation of a continuous
envelope to minimize air leakage.

Why is it important? An airtight building doesn’t lose heat through gaps
or allow incoming draughts. This means that your heating system will work more
efficiently and you’ll be more comfortable in your home. You’ll also save money
on your fuel bills.
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Ex 6. Complete the following sentences using the word combinations from
Exercise 4 and Exercise 5. The first and the last letters of each word are given.

1. The building envelope is extremely TR, preventing
infiltration of outside air and loss of conditioned air as well as ensuring moisture
free assemblies.

2. Arl e, or infiltration, is outside air that enters a house
uncontrollably through cracks and openings. It is unwise torelyona_r | e
for ventilation.

3. They possess good health, but it would be better to keep them away
fromi__ gd S.

Ex 7. Read the sentence about solar gain and shading elements. Match
English word combinations 1) —4) with Ukrainian equivalents a) — d). Use Figure
3 and Table 3 below to find out the meanings of the technical terms graphically.

] —Jj\
Figure 3. Controlling Gains: Windows and Siting

Solar gain is managed to exploit the sun’s energy for heating while
shading elements work to minimize overheating in cooling seasons.

Table 3
English terms and Ukrainian equivalents
English terms Ukrainian equivalents
1. solar gain a) po3TanryBaHHs
2. shading elements b) consuHi TeTUTOBI
HaIXOIKCHHS
3. controlling gains C) eJICMEHTH JJIs 3aTIHCHHS
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4. siting

d) KOHTPOJLOBAHI TEILIOBI
HAIXOKCHHS
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TEXTS: UNIT 2. PASSIVE BUILDING STRATEGY

Text 1. Passive building strategy for commercial building

Task 1. Before you begin to read the text “Passive building strategy for

commercial building ”, list details in the first two columns.

1

2

What | Know about the topic “Passive
building strategy for commercial
building”
Write all information you know in the
form of words, word combinations,
sentences.

What | expect to know after
reading the text.

Write all information in the
form of questions.

Task 2. Skim the text “Passive building strategy for commercial

building ”. Add the important terms and terms combination words in the first

column. Write additional questions in the second column.

Tips for skimming:

Read the first sentence of every paragraph

Read any headings and sub-headings
Notice any figures, charts, or graphs

Notice any italicized or boldface words or phrases

Text Passive building strategy for commercial building

The Passive House design movement has been the most effective design
approach to reducing building energy use for over 25 years around the globe.
Although Passive House design began in residential buildings, it is now widely
used in many other building types including offices, hotels, libraries, museums,
and schools. The passive building strategies developed by the Passive House
Institute include a quantifiable performance standard that can be implemented in
most building types. Buildings that meet this high performance building standard
use dramatically (up to 80%) less energy and provide better indoor air quality and
thermal comfort than those designed to conventional codes. This design approach
also provides greater resiliency and survivability during extreme weather events.

Passive building strategies lower the amount of operating energy in a cost

effective manner by applying conservation measures first. In this way it is
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practical to supply all of a building’s energy needs with relatively low levels of
renewable sources. As a result, passive building strategies are the ideal foundation
for net zero energy buildings.

A Passive House design relies on a few foundational principles to achieve
extreme energy efficiency, comfort, and resiliency.

Balanced venhlahon with Energy Recovery Vennlanon
Some form of balanced heat and moistu edin clima

—

Airtightness
The

High-Perfo rmance Cornponents

9}v\[

2 < —==\} : T T
Continuous Insulation ® (-)I 0
higher than typical levels of continuous insulation L |
are included through the entire envelope |[ |
|
|
|
|
|
1

Passive building strategies are low-tech, with few moving parts, so
buildings are durable and have minimal maintenance needs. Passive House design
carefully models and balances a comprehensive set of factors—including heat
emissions from appliances and occupants—to keep the building at comfortable
and consistent indoor temperatures throughout the heating and cooling seasons,
using as little active energy input as possible.

Passive building strategies do not radically differ from conventional
building, but require special balancing and care through both the design and
construction stages. The passive building designer uses software and design
methods to adjust multiple variables—insulation R-values, wall construction
parameters, etc.—until the design model meets the energy performance targets.
Construction crews must learn and apply approaches to air sealing and thermal
bridges. As a result, to assure performance, a project will undergo stringent third-
party quality assurance and quality control inspections, including final testing and
commissioning of the mechanical systems.

Passive building strategies do not dictate an aesthetic—they have been
successfully applied in traditional as well as contemporary and minimalist
designs.

Larger buildings are economical candidates for passive building for a
variety of technical reasons, including economy of scale and a more favorable
volume-to-surface-area ratio. Passive House multifamily projects have cost
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approximately 0% — 3% more than conventional multifamily buildings. A recently
completed passive apartment building in Brooklyn, referred to in the “One
City, Built to last” report that the New York City Mayor’s Office published in
2014, did not have a cost premium compared to a conventional building.

(June 25, 2015/in Sustainability /by Craig E. Stevenson)

Task 3. Read the text “Passive building strategy for commercial building”.
Find the answers to the questions from the second column and write them in the
third column in the form of sentences. Write all the questions you have not
answered in the fourth column.

3 4
What I Learned. Met expectations
Write the answers to the questions from | Write all the questions you have
the second column. Write all not answered.

information that you can find in the
text “Passive building strategy for
commercial building” in the form of
sentences.

Task 4. Find the answers to the questions from the fourth column and use
this information for the individual work. Use additional information resources.

Text 2. Passive house simply illustrated
Task 1. Before you begin to read the text “Passive house simply
illustrated”, list details in the first two columns.

1 2
What | Know about the topic “Passive | What | expect to know after
house simply illustrated”? reading the text.
Write all information you know inthe | Write all information in the
form of words, word combinations, form of questions.

sentences.
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Task 2. Skim the text “Passive house simply illustrated”. Add the
Important terms and terms combination words in the first column. Write
additional questions in the second column.

Tips for skimming:

Read the first sentence of every paragraph

Read any headings and sub-headings

Notice any figures, charts, or graphs

Notice any italicized or boldface words or phrases

Text. Passive house simply illustrated

We came across these wonderfully simple illustrations of the principles of
Passive House design (Passive Haus) and thought they were well worth sharing.
They are by a U.S. firm,

The illustrations help make the case that green building in the new
millennium should be about simplicity: weaving together and maximizing simple
technologies rather than relying on fancy gizmos and complex systems.

The first image shows the evolution in building technology over the
centuries, from wood-heated homes in the 19th century, to a complex jumble of
building systems in 20th century homes, to the promise of simplicity presented by
today’s Passive House standard:
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19th Century 20th Century 21st Century

image source: Albert, Righter and Tittmann Architsots

It’s all about the envelope. A central principle of Passive House design is
to reduce heat loss by superinsulating homes, creating airtight building envelopes,
and eliminating thermal bridges (elements or penetrations that allow heat or cold
to leak through the fabric):

Reducing Heat Loss: Reducing Heat Loss: Reducing Heat LOSS%
Superinsulation Reduce Alr Inflitration Reduce Thermal Bridges

image source: Albert, Righter and Tittmann Architects

With a carefully-designed and executed building envelope in place, almost
all the heating needs of a Passive House can be met by body heat, heat from lights
and appliances, and solar gain:

Capturing Heat: Capturing Heat: Capturing Heat:
People Equipment Solar Energy

image source: Albert, Righter and Tittmann Arohiteots
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The control of these solar gains can be easily regulated though a
combination of well considered siting (along the east-west axis), shade-providing
overhangs for the highest sun of the summer months, and the careful placement
of high-performance windows. All that’s left is to include heat-recovering
mechanical ventilation, a simple system that exhausts spent air and brings in fresh
air, all the while capturing and retaining the thermal energy of that exhausted air:

—\~ T
74N

Controlling Gains: Providing Fresh Air:
Windows and Siting Heat Recovering Ventliation

image source: Albert, Righter and Tittmann Arohiteots

The end result is a comfortable, normal-looking home that saves 75-90% of
the energy consumed by a conventional home.

(Hofler Architects - Monkstown, Dun Laoghaire, Co. Dublin May 13,
2015)

Task 3. Read the text “Passive house simply illustrated”. Find the answers
to the questions from the second column and write them in the third column in the
form of sentences. Write all the questions you have not answered in the fourth
column,

3 4
What | Learned. Met expectations
Write the answers to the questions from | Write all the questions you have
the second column. Write all not answered.

information that you can find in the
text “Passive house simply illustrated”
in the form of sentences.

Task 4. Find the answers to the questions from the fourth column and use
this information for the individual work. Use additional information resources.
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Text 3. Advanced building envelope
Task 1. Before you begin to read the text “Advanced building envelope”,
list details in the first two columns.

1 2
What I Know about the topic What | expect to know after
“Advanced building envelope”? reading the text.
Write all information you know in the | Write all information in the
form of words, word combinations, form of questions.

sentences.

Task 2. Skim the text “Advanced building envelope”. Add the important
terms and terms combination words in the first column. Write additional questionsin
the second column.

Tips for skimming:

Read the first sentence of every paragraph

Read any headings and sub-headings

Notice any figures, charts, or graphs

Notice any italicized or boldface words or phrases

Text. Advanced building envelope

The conservation-first approach to high performance building starts with
the advanced building envelope. Guided by physics and building science,
advanced building envelopes combine a simple suite of components to manage
heat, air, and moisture and deliver superior efficiency, durability, comfort, and
occupant health.

The first step is airtight construction. By controlling the movement of air
across building assemblies we also control the movement of heat and moisture.
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To this end, we wrap a continuous, unbroken air barrier around our high
performance buildings.

Next we super-insulate, combining a thick layer of interior insulation in
wall cavities with a continuous, “monolithic,” layer of exterior insulation to
thermally isolate the envelope and to keep sheathing warm and free of
condensation.

We also detail carefully to “break” the thermal bridges that can compromise
a building’s thermal layer and rob it of efficiency and comfort. These insulation-
bypassing flaws in building design can also undermine durability by introducing
condensation-causing cold penetrations into otherwise warm layers of an
assembly.

To protect the envelope from bulk water intrusion we install a water-
resistant barrier, or WRB. Often, though not always, this WRB also serves as the
building’s air barrier. The WRB should not be confused with a vapor barrier. In
our maritime Pacific NW climate we tend to avoid vapor barriers in our wall
assemblies and therefore employ vapor-open WRBs in our assemblies. Because
vapor drive can oscillate between inside-to-outside and outside-to-inside
numerous times in a single day in our climate, we like to detail our walls to be
vapor open in both directions to facilitate drying.

To further promote this drying capacity, high performance buildings
employ a ventilated rain screen, a gap between cladding and wall assembly that
not only provides a channel for bulk water to drain away, but also generates air
movement across the face of the assembly to dramatically increase drying. All
things equal, a highly thermally resistant wall will have less drying capacity than
a conventional wall, so the air movement provided by the ventilated rain screen
helps ensure the resilience and durability of high performance wall assemblies.

As a holistic system, the advance building envelope transforms building
energy efficiency with its airtight and thermally resistant layers, promotes
occupant comfort by creating even, warm interior surface temperatures, and
ensures building durability and occupant health by minimizing the risk of the
moisture accumulations that lead to rot and mold. (Hammer & Hand Construction
Woodcraft).
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Example of Passive House Wall Assembly
(Hammer & Hand Construction Woodcraft).

Task 3. Read the text “Advanced building envelope”. Find the answers to
the questions from the second column and write them in the third column in the
form of sentences. Write all the questions you have not answered in the fourth
column,

3 4
What | Learned. Met expectations
Write the answers to the questions from | Write all the questions you have
the second column. Write all not answered.

information that you can find in the
text “Advanced building envelope” in
the form of sentences.

Task 4. Find the answers to the questions from the fourth column and use
this information for the individual work. Use additional information resources.
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AFTER-READING ACTIVITIES:
UNIT 2. PASSIVE BUILDING STRATEGY

l. Listen and watch the video on the topic “Energy efficient homes”.
Write down all terms and terms combination words you have heard.

[l.  Inpairs, look at Figure 1, Table 1 and Table 2 below and find out the
reasonable decision for reducing of the heat losses during wintertime. Discussthe
possible costs, beauty of the design and comfort for each decision.

Ventilation
losses

| Transmission losses

Figure 1. Heat losses

Table 1

Kind of | decision for reducingof | Costs Beauty  of | Comfort
losses the heat losses during interior or

wintertime exterior)

design
o a. Energy

Ventilation | Recovery Ventilation
losses LV b.  Natural

Ventilation
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o a. Insulation
Transmission | (interior or exterior)
losses LT | p,  Building
location (walls without
windows in the north,
small windows, etc.)
C. High -
performance
components

(triple paned windows,
building materials
with high airtightness)

Table 2
Model of expressing opinion in a Useful phrases for discussion
discussion
My opinion | think...
| think it is more important to...
| believe that...
In my opinion...
Personally, | don't think/think...
To be honest, | don't think/I
think. ..
What | know There are/aren’t...
There is/isn’t...
My predictions Also, (not) everyone will be able
to...
| believe, it will be (un)popular
with people...
It could/would be very
(in)expensive to..., so...
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TESTS: UNIT 2. PASSIVE BUILDING STRATEGY

I. Match the Ukrainian words and phrases with their English equivalents:

1. wall (n) a) MICTOK XOJIOIY
2. thermal bridge (n) b) MilHMIA, JOBrOBIYHUI
3. beam (n) C) criHa
4. robust (ad)) d) Ganka
5. slab (n) €) 30BHIIIHS YaCTHHA
6. insulation (n) f) mwmra
7. to install (v) Q) 130JIsIIist
8. interior (n) h) BcTaHOBIIOBATH, IHCTATIOBATH
9. exterior (n) 1) BHYTpIIIIHS YacTUHA
10.benefit (n) J) HecBiXe MOBITPs
11.airstreams / flow (n) K) mepeBara
12. stale air/ exhausted air/ ) moBitpsiHi Macu

exhaust air (n) m) 3a;1i1300eTOH
13. concrete (n) n) 6eroH
14.reinforced concrete (n) 0) JOBTOBIYHICTB,
15.durability (n) 3HOCOCTIHKICTB
16.leakage (n) p) omip
17.resistance (n) () MpOTSTH
18.airtightness (n) I) HOBITPOHEIPOHUKHEHICTD,
19.incoming draughts (n) TEPMETHYHICTh
20.cooling costs (n) S) BHTOK

t) BHUTpaTH Ha OXOJIOIKCHHS

V — verb (diecnoso)
N —nNoun (imenHux)
adj — adjective (npuxmemnux)

I1. Match the Ukrainian words and phrases with their English equivalents:

1. external and internal surfaces a) ToTpiitHe BIKHO/TIOTpiitHE
of a wall CKITIHHS

2. opaque surface of the b) 30BHINIHI Ta BHYTPIIIHI
building envelope TIOBEPXHI CTIHU
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3. triple pane window / triple-

glazed window

air leakage

airtight envelope

adjacent areas

a path of least resistance

. thermal bridge free

construction

9. to ensure a robust high-quality
building envelope

10. to deliver energy efficiency

11.exceptional comfort

12.unwanted additional heat

13. a low thermal insulation

14.Energy Recovery Ventilation

15.continuous insulation

© N o O

C) Hempo3opa MOBEPXHI
OTrOpOAXKYBaJIbHOL
KOHCTPYKIIIT

d) OyniBis 6e3 MICTKIB XOJIOTY

€) HUIIX HAWMEHIIIOTO OMOPY

f) BuTOK MOBITPs

g) TepMeTHUYHA OTOPOJIKYBaIbHA
KOHCTPYKIIis

h) mpuersni yacTuHU

1) 3a0e3meunTH HAJIHY IKICHY
OTOPOJIKYBaIbHY
KOHCTPYKIIIO

J) 3abe3neunTH
eHeproe(peKTUBHICTh

K) ocobmuBuii kompopT

|) mebOakaHe 10IAaTKOBE TEILIO

M) HU3bKA TETUTO130 SIS

N) BEHTHIALIS 3 PEKyIepaIiero

0) Oe3mepepBHa ILTICHA 130JIAIis

I11. Complete the following sentences using the correct answer: a,b or c.

1. A thermal bridge is formed when there is a low thermal

between the external and internal faces of a wall.

a. Energy Recovery Ventilation

b. insulation
C. install

2. The Passive House Standard requires

a. thermal bridge
b. insulation
C. robust

3. Energy Recovery Ventilation takes much less energy to heat the air you

free construction.

bring into your home saving you money on




a.  cooling costs
b.  heating costs
c. mechanical ventilation system

IV. Read the paragraphs below. Choose the most appropriate variant: a,b
or c to complete the following sentences.

1. A thermal bridge is an element or location with less insulation, or
reduced insulation performance, relative to of the thermal envelope. This means
the element or location provides a path of least resistance (a “bridge”) for heat to
move through the building envelope. In cold climates, this means additional heat
will be lost through these specific locations. In hot climates, a thermal bridge will
allow unwanted additional heat to pass through the thermal envelope into the
building.

are elements or penetrations that allow heat or cold to leak
through the fabric.
a. Means
b. Thermal bridges
€. Unwanted additional heat

2. Continuous insulation that is continuous across all structural
members without thermal bridges other than fasteners and service openings. It is
installed on the interior, exterior, or is integral to any opaque surface of the
building envelope.

We super-insulate, combining a thick layer of interior in wall
cavities with a continuous, “monolithic,” layer of exterior to thermally
isolate the envelope and to keep sheathing warm and free of condensation.

a.  insulation
b.  solar energy
C.  service openings

3. One of the benefits of using an Energy Recovery Ventilation (ERV)
Is that it transfers heat and moisture between incoming and outgoing airstreams.
This means it takes much less energy to heat/cool the air you bring into your home,
ultimately saving you money on heating and cooling costs.
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Is drawn from kitchen and bathrooms where odors, moisture,
and pollutants collect, passes through the heat exchanger where it shares its
thermal energy with intake air.

a.  Exhaust air

b.  Incoming air

¢.  Incoming flows
V. Which list of the words belongs to the description of «Passive building
strategy»?

a. Mechanical ventilation system, heat losses, volume, internal gains,
solar gains, heat flows, transmission losses.

b.  Civil engineering, theoretical knowledge, empirical information,
environmental engineering, water supply, purification, sewer system.

c. Thermal bridge, continuous insulation, Energy Recovery
Ventilation, airtight envelope, airtight building, exceptional comfort.

VI. Read the text below and find two paragraphs that describe the basic
principles of passive house design. Find out all appropriate variants (a, b, c, d,
e).

A Passive House design relies on a few foundational principles to achieve
extreme energy efficiency, comfort, and resiliency.

a. As a holistic system, the advance building envelope transforms building
energy efficiency with its airtight and thermally resistant layers, promotes
occupant comfort by creating even, warm interior surface temperatures, and
ensures building durability and occupant health by minimizing the risk of
the moisture accumulations that lead to rot and mold.

b. The heat balance of a building includes all sources and sinks of energy
inside a building, as well as all energy flows through its envelope. This
envelope encloses the volume which is kept above a set temperature (in
general 20 °C) for all weather conditions by the use of heating energy. The
extend of all heat flows, which do hereby occur, is either dependent on
external or internal influence factors (weather, user).

C. Ventilation losses are caused by exchange of warm indoor air with colder
outdoor air. The user independent air exchange is through joints by
infiltration or exfiltration, respectively. In addition, room air can be
exchanged through open windows or by a mechanical ventilation system.
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Ventilation is indispensable, up to a certain extend, to assure the
hygienically necessary air exchange rate.

d. Buildings that meet this high performance building standard use
dramatically less energy and provide better indoor air quality and thermal
comfort than those designed to conventional codes. This design approach
also provides greater resiliency and survivability during extreme weather
events. Passive building strategies lower the amount of operating energy in
a cost effective manner by applying conservation measures first.

e. Consequently, energy balances can only be prepared for restricted spatial
areas with clearly defined boundaries. These boundaries are called the
envelope. In the case of heating or cooling, the area of interest is the “heated
or cooled space” or more precisely: it includes all areas in a building in
which comfortable thermal conditions should prevail. It is usually
convenient to include all “passively heated” areas in the balance, if the
balance envelope is simplified in this way.

VII. Read the text below. Match choices (a-h) to (1-5). There are three

choices you do not need to use.

The first image shows the evolution in building technology over the
centuries, from wood-heated homes in the 19th century, to a complex jumble of
building systems in 20th century homes, to the promise of simplicity presented
by today’s Passive House standard:

1. It’s all about the envelope. A central principle of Passive House
design is to reduce heat loss by superinsulating homes.

Continuous insulation, also known as insulation that is continuous across
all structural members without thermal bridges other than fasteners and service
openings. It is installed on the interior, exterior, or is integral to any opaque
surface of the building envelope.

2. A thermal bridge is an element or location with less insulation, or
reduced insulation performance, relative to of the thermal envelope. This means
the element or location provides a path of least resistance (a “bridge”) for heat to
move through the building envelope. In cold climates, this means additional heat
will be lost through these specific locations. In hot climates, a thermal bridge will
allow unwanted additional heat to pass through the thermal envelope into the
building.
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The Passive House Standard requires thermal bridge free construction to
ensure a robust high-quality building envelope that delivers radical energy
efficiency and exceptional comfort.

3. A heat recovery ventilation, or HRV, is a fresh air system that
preserves indoor warmth (or cool) inside a building while providing a 24/7 supply
of fresh, filtered air to building occupants. ERV, or energy recovery ventilation,
Is closely related to HRV, but in addition to recovering heat it can also transfer
water vapor between incoming and outgoing air, which is useful in avoiding over-
drying of indoor air during winter in our climate.

4. By controlling the movement of air across building assemblies we
also control the movement of heat and moisture. The basic principle of airtight
building is in the formation of a continuous airtight envelope. An airtight building
doesn’t lose heat through gaps or allow incoming draughts. This means that you
will minimize air leakage, your heating system will work more efficiently and
you’ll be more comfortable in your home. You’ll also save money on your fuel
bills.

5. With a carefully-designed and executed building envelope in place,
almost all the heating needs of a Passive House can be met by body heat, heat
from lights and appliances, and solar gain: The control of these solar gains can be
easily regulated though a combination of well considered siting (along the east-
west axis), shade-providing overhangs for the highest sun of the summer months,
and the careful placement of high-performance windows.

Which of these software and design methods allow ?
a. to transfer heat and moisture between incoming and outgoing

airstreams

b. to lose the outdoor and indoor air

C. heat or cold to enter through the fabric

d. travel out of the balance area through the ventilation

e. to thermally isolate the envelope and to keep sheathing warm and

free of condensation

f. to build a continuous airtight envelope and minimize air leakage

g. to prevent reducing building energy use

to minimize overheating in cooling seasons
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PRE-TEXT EXERCISES:
UNIT 3. HEATING, VENTILATION AND AIR CONDITIONING
(HVAC) SYSTEMS: 3.1.
Ex. 1. Match English word combinations 1) — 5) with Ukrainian equivalents
a) —e). Use Photo 1 and Table 1 below to find out the meanings of the technical
terms graphically. Take into account that the colour of the font and the colour of
the figures on the photo correspond to each other.

— — =

EE— S Sy e——

Photo 1. Air Conditioning

Table 1
Technical terms
Technical terms Ukrainian equivalents
1. air conditioning a) BOJIOTICTh
2. humidity b) BeHTHIAIISN
3. ventilation C) omajcHHs
4. heating d) KOHDUI[IOHYBaHHS MOBITPs
5. e)
6. equipment f) obnagHanHs

Ex 2. Read the list of definitions of the following technical terms 1) — 6)
and find outUkrainian equivalents a) — f). Take into account that the colour of the
font of Exercise 1 and the colour of the font of Exercise 2 correspond to each
other.Use Table 2 below.
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Table 2

List of definitions of the technical terms

Technical terms Definitions Ukrainian
equivalents
1.heating 1. equipment or devices | a) BiZIBEICHHS
. used to provide heat Teria, SIKE
3a3BAYAN
MIPU3BOJIUTH 110
3HIKCHHS
TeMIepaTypu
2.humidity 2. a measure of b) o6agnanHs ado
the actual amount NPUCTPIH 110
of water vapor in BUKOPHCTOBYETHCS
the air JUTA TIoJ1ayi Teruia
3 3. removal of heat,|c) cucrema s
usually resulting in a| kouTposo
lower temperature BOJIOTOCTI,
BEHTWJIALIT 1
TEMIIEPATYPHU B
OyIUHKY

4.air conditioning

P_m

_— \
o
)

J

4.a system for controlling
the humidity, ventilation,
and temperature in a
building

d) mipa dakTryHO1
KUIBKOCTI BOISHOIL
mapu B MOBITPi

5.the provision of fresh
air to a room, building,

| etc.

€) psiT yMOB, IO
JIO3BOJISIOTh
orepyBaTH
CHUCTEMOIO 200
IPOLIECOM

6.0perating conditions

6. a set of conditions for
operating a particular
system or process

f) MOCTaYaHHS
CBIKOTO TOBITPSl B
KIMHATy, OyAHHOK,
TOILIO
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Ex.3 Match the terms 1) — 6) with the definitions a) —f). Use Table 3 below.

Table 3
Technical terms and their definitions

Technical terms Definitions

1. humidity a) equipment or devices
used to provide heat,
especially to a building

2. operating conditions b) provision of fresh air to a room
or a building

3. equipment C) a system for

controlling the humidity,
ventilation, and

temperature

4, d) a set of conditions for
operating a particular
system or process

5. ventilation e) the necessary items for a
particular purpose

6. air conditioning f) a measure of the actual

amount of water vapor in

the air

7. heating g) removal of heat, usually
resulting in a lower temperature

Ex.4 Choose the words in the box and match them with the word(s) in
scheme structures (1 — 4) to make technical terms.

vapor, fresh, conditioning, conditions, quality

66



L operating

set of
2 air
3. :
air
4,
water

Ex.5 Complete the following sentences using the word combinations from
Ex.4 The first and the last letters of each word are given.

1. Heating, Ventilation and Air Conditioning (HVAC) systems are equipment
or devices used to provide thermal comfort, acceptable indoor a r g y
and idealo gc S.

2. HVAC systems will use more energy when the required indoor
temperature and a_rq y - in extreme temperatures or in the case of operations
where greater precision or more refineda r g yis required

3. Ar c _ g process refers to

the process of conditioning the interior air according to the human comfort.
4. Three central functions of HVAC systems are interrelated to providing

the set of chosen or preferred internal ¢ s such as temperature, humidity
and g yofa r.

5. W_ rv__ risalso the most important greenhouse gas in the
atmosphere.
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PRE-TEXT EXERCISES:
UNIT 3. HEATING, VENTILATION AND AIR CONDITIONING
(HVAC) SYSTEMS: 3.2,

Ex. 1. Look at the work of Heat Recovery Ventilation. Match English word
combinations 1) — 4) with Ukrainian equivalents a) — d). Use Figure 1 and Table
1 below to find out the meanings of the technical terms graphically. Take into
account that the colour of the font in the table and the colour of the figure
correspond to each other.

HOW DOES HEAT RECOVERY WORK?

4

Contaminated 1
airinto
atmosphere

Figure 1. Heat Recovery Ventilation

Table 1
English terms and Ukrainian equivalents
English terms Ukrainian equivalents
1. fresh intake air a) 3a0pyaHeHe moBiTps/
BUTSDKHE TIOBITPSI HA30BHI
2. incoming air / b) cBixke MOBITps, 1110

fresh warm air Ha/AXOJIUTh 330BHI

3. exhaust air / C) OBITpS, 1O
moisture-laden air MOJAETHCA 10
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oceli / CBixke
TEILIe TOBITPSI

4. contaminated air d) samymuBe
(BiAmpanboBaHe)

HOBITPsI / BOJIOTE

HOBITPS

Ex. 2. Look at the work of Heat Recovery Ventilation. Follow the two air
streams — fresh intake air and stale exhaust air. Find the Ukrainian equivalents
of processes shown in Figure 1 and described in Table 2. Match English word
combinations 1) — 4) with Ukrainian equivalents a) — d). Use Figure 1 and Table
2 below to find out the meanings of the technical terms and the processes
graphically. Take into account that the colour of the font and the colour of the
figures correspond to each other.

Table 2

Description of the English terms and processes of Heat Recovery Ventilation

English terms Description of the | Ukrainian equivalents
processes (English terms+
Description of the
processes)
1. fresh intake air Is drawn in from | a) cBixe Temie moBiTPs, 110
outside II0JIA€THCS Y CHANbHI Ta
1

@—— Freshairdrawnin JKUTIIOB1 30HHU

from outside
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2. incoming air / fresh

is delivered to

b) cBixke moBiTps, MO

warm air bedrooms and HAJIXOIUTH 330BHI
living areas
—rL_F
&
A
2
Fresh warm air -
delivered into &
the property Ple
b) exhaust air IS drawn from |C) 3a0pyaHeHe MOBITpPS, IO
kitchen and BUTATYETHCS HA30BHI
bathrooms where
odors,  moisture,
and pollutants
Moisureladen collect
wet zones

4. contaminated air

Contaminated
air into
atmosphere

is exhausted to the
outside

d) 3agymuiBe mMoBIiTPs, MO
BUTATYETHCS 3 KyXHI Ta
BaHHUX KIMHAT, JIe
30MparOTHCS 3allaxw,
BOJIOTa Ta 3a0pyIHIOBaY1

Ex 3. Look at the Figure 2. below “Types of heat exchangers” and find the

most efficient one.
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Principle

Courtter Vertical Honzontal Cellular
current Hat flat pand flat panel
exchangy
E“'icielty S0-70% 70- 80 % 85-99%

Figure 2. Types of heat exchangers

Ex. 4. Match English word combinations 1) — 5) with Ukrainian equivalents
a) —e). Use Figure 1 and Table 3 below to find out the meanings of the technical
terms and processes graphically. Take into account that the colour of the font and
the colour of the figures on the photo correspond to each other.
Table 3
Description of English terms and processes of two air streams that passes
through the heat exchanger

English terms Description of the Ukrainian
processes equivalents
1. Heat Recovery Unit | The two air streams — a) BEHTHIALIHHUN

fresh intake air and stale | mnpuctpiit
exhaust air — never mix. | pekymeparii Teria
(HRV)
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2. honeycomb-like
structure / cellular

Cellular

b) npurumBHO-
BUTSDKHA
BEHTWJISALIS

3. Heat Recovery
Ventilation (HRV)

C) cotomnoxiOHa
CTPYKTypa

4. fresh intake air

1

@—— Freshairdrawnin
from outside

fresh intake air, passes
through the heat
exchanger where up to
90% of thermal energy
from exhaust air is
transferred into the
incoming air

d) BigmpaipoBaHe
MOBITPSI, MPOXOJIUTH
gyepe3

TEIUIOOOMIHHUK, J¢

TEIUIOBA SHEePTis
MePEeXOaUTh hi (o)
MOBITPS, 1110

HAIXOIUTH 330BHI

5. exhaust air

Moisture-laden
air extracted from
wet zones

exhaust air, passes
through the heat
exchanger where it
shares its thermal
energy with intake air

€)  CBDKe MOBITPA,
10 HAJIXOIUTh
330BHI, POXOIUTH
qyepes
TEIJIOOOMIHHUK, 1€
10 90% TterioBoi
eHeprii 3
BiJIPAIbOBAaHOTO
MOBITPSI IEPEXOUTH
y TOBITPS, 11O
HAJIXOUTH 10 OCEl

Ex.4 Choose the words or word combinations in the box and match them
with the word(s) in scheme structures (1 — 4) to make technical terms.
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fresh, intake, exchanger, exhaust, contaminated, incoming, stream,
warm, moisture-laden, stale, recovery unit, structure, recovery
ventilation

-
P
-
\
air \

honeycomb-like

N

Ex.5 Complete the following sentences using the word combinations from
Ex.4 The first and the last letters of each word are given.
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1. There are now many stoves on the market which can be connected
directlytoaducted f ~ ha rsupply to allow efficient combustion and do not
introduce cold T~ ha rinto the room.

2. As a way of overcoming all these problems, h tr_ = yu_
_t(s) are now being fitted to new and existing homes.

3. W_ _mmoist a_r is extracted from the wet areas of a building, e.g.
utility, kitchen. bathroom and particularly shower rooms.

4, This a_r passes into the unit across a very efficienth_ te
__rwhere up to 92% of the heat is extracted and transferred to f ha rbeing
drawn in from the outside.

5. Thisw__mdrya risthen returned to the living areas of the
building.

74



TEXTS: UNIT 3. HEATING, VENTILATION AND AIR
CONDITIONING (HVAC) SYSTEMS

Text 1. Heating, Ventilation and Air Conditioning (HVAC) systems
Task 1. Before you begin to read the text “Heating, Ventilation and Air
Conditioning (HVAC) systems ", list details in the first two columns.

1 2
What | Know about the topic “Heating, | What | expect to know after
Ventilation and Air Conditioning | reading the text.
(HVAC)systems™? Write all information in the
Write all information you know in the | form of questions.
form of words, word combinations,
sentences.

Task 2. Skim the text “Heating, Ventilation and Air Conditioning (HVAC)
systems”. Add the important terms and terms combination words in the first
column. Write additional questions in the second column.

Tips for skimming:

Read the first sentence of every paragraph

Read any headings and sub-headings

Notice any figures, charts, or graphs

Notice any italicized or boldface words or phrases

Text Heating, Ventilation and Air Conditioning (HVAC) systems

Heating, Ventilation and Air Conditioning (HVAC) systems control temperature,
humidity and quality of air in a building to a set of chosen or preferred conditions. To
achieve this, systems need to transfer heat and moisture intoandoutof the air and control
the level of air pollutants, either bydirectlyremoving it orbydiluting it to acceptable
levels.

) Heating is needed to increase the temperature in a space to compensate
for heat loss.

) Ventilation is needed to supply air to a space and extract polluted air
from it.

. Cooling is needed to lower temperature in a space where heat gains are
caused by the sun, activity of people and the function of equipment.
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Three central functions of Heating, Ventilation and Air Conditioning are
interrelated to optimally provide thermal comfort, acceptable indoor air quality
and ideal operating conditions within the boundaries of acceptable or reasonable
costs.

HVAC systems vary widely in terms of size, functions they perform and the
amount of energy they consume.

Factors that influence energy usage include:

o The design, layout and operation of a building, affects how the external
environment impacts on internal temperature and humidity levels

) HVAC systems will use more energy when the required indoor
temperature and air quality - in extreme temperatures or in the case of operations
where greater precision or more refined air quality is required

) The heat generated internally by lighting, equipment and people - all have an
impact on how warm your building is, and the load on the HVAC system

) The design and efficiency of your HVAC system - older systems tend to be
less energy-efficient

) How, when and for how long your HVAC system is operated every day

) How well the HVAC system is monitored and maintained.

(Heating, Ventilation and Air Conditioning (HVAC) system: energy-
efficient usage and technologies. Eskom Integrated Demand Management, July
2015. Eskom Holdings SOC Ltd Reg Ne 2002/015527/30)

Task 3. Read the text “Heating, Ventilation and Air Conditioning (HVAC)
systems”. Find the answers to the questions from the second column and write
them in the third column in the form of sentences. Write all the questions you have
not answered in the fourth column.

3 4
What | Learned. Met expectations
Write the answers to the questions from | Write all the questions you have
the second column. Write all not answered.

information that you can find in the
text “Heating, Ventilation and Air
Conditioning (HVAC) systems” in the
form of sentences.
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Task 4. Find the answers to the questions from the fourth column and use
this information for the individual work. Use additional information resources.

Text 2. Switch to energy—efficient technologies
Task 1. Before you begin to read the text “Switch to energy—efficient
technologies ”, list details in the first two columns.

1 2
What | Know about the topic “Switch | What | expect to know after
to energy—efficient technologies? reading the text.

Write all information you know in the | Write all information in the
form of words, word combinations, form of questions.
sentences.

Task 2. Skim the text “Switch to energy—efficient technologies”. Add the
important terms and terms combination words in the first column. Write
additional questions in the second column.

Tips for skimming:

Read the first sentence of every paragraph

Read any headings and sub-headings

Notice any figures, charts, or graphs

Notice any italicized or boldface words or phrases

Text Switch to energy—efficient technologies

Consider replacing old HVAC systems — new systems offer enhanced
control functionality and can use up to 50% less electricity than energy-intensive
systems. Savings on the day-to-day running costs of electricity saving systems can
quickly recoup the investment in energy-efficient HVAC technology solutions.

Upgrading and refurbishing

When putting in a new HVAC system, always choose the most energy-efficient
technology solution you can afford and one that fits your building’s requirements -
avoid simply exchanging like with like, in the belief that it will minimise disruptions
to your business. When replacing inefficient components also avoid simply exchanging
like with like - ensure that the replacement is of the highest possible efficiency.

Consider:
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o Replacing conventional boilers with condensing boilers
o Replacing standard motors with high efficiency motors

) Investing in Variable Speed Drives (VSDs) for motors to match speed
with output demand
. Investing in direct drive pumps and fans, which are more efficient than

those that are belt driven

) Opportunities for heat recovery and recirculation in your building

. Installing a Building Energy Management System (BMS or BEMS), which offers
close control and monitoring of building services performance, including Heating,
Ventilation and Air Conditioning. Displayed on a computer screen in real time and
allowing system performance to be monitored and settings to be changed quickly and
easily, BEMS can reduce energy costs by up to 10%.

Seek advice

Always seek advice from HVAC system specialists before you upgrade or
refurbish.

HVAC system action checklist: Start reducing your energy costs today

Action

Reduce the need - switch off unnecessary equipment during the day
and, especially, after hours to reduce heat build-up in your building
(unless your building is ‘night-cooling’).
Consider installing automatic controls to ensure equipment
stays off.
Set higher switch-on temperatures for cooling and lower
switch-on temperatures for heating - a temperature control gap or
“dead band” between heating and air conditioning of about 5°C will
Improve occupants’ comfort, cut operating costs and reduce
wear and tear on both systems.
Look into areas that appear too hot or too cold and consider
localised thermostatic controls.
Check for draughts, especially around poor fitting windows and doors
- install draught-proofing to reduce heat loss and increase staff
comfort.
Check insulation levels and increase it wherever practical to
reduce the need for heating.
Walk around your building at different times of the day and during
different seasons to see how and when systems are on - check time
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and temperature settings.

Take advantage of free-cooling - where outside temperatures are
colder than the required internal temperature you can ventilate the
building with fresh air. (“Night cooling” is especially efficient in
summer).

(Heating, Ventilation and Air Conditioning (HVAC) system:. energy-
efficient usage and technologies. Eskom Integrated Demand Management, July
2015. Eskom Holdings SOC Ltd Reg Ne 2002/015527/30)

Task 3. Read the text “Switch to energy—efficient technologies ”. Find the
answers to the questions from the second column and write them in the third
column in the form of sentences. Write all the questions you have not answered in
the fourth column.

3 4
What I Learned. Met expectations
Write the answers to the questions from | Write all the questions you have
the second column. Write all not answered.

information that you can find in the
text “Switch to energy—efficient
technologies ” in the form of sentences.

Task 4. Find the answers to the questions from the fourth column and use
this information for the individual work. Use additional information resources.

Text 3. Heat recovery ventilation
Task 1. Before you begin to read the text “Heat recovery ventilation”, list
details in the first two columns.

1 2
What | Know about the topic “Heat What | expect to know after
recovery ventilation? reading the text.
Write all information you know in the | Write all information in the
form of words, word combinations, form of questions.
sentences.
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Task 2. Skim the text “Heat recovery ventilation”. Add the important terms
and terms combination words in the first column. Write additional questions in
the second column.

Tips for skimming:

Read the first sentence of every paragraph

Read any headings and sub-headings

Notice any figures, charts, or graphs

Notice any italicized or boldface words or phrases

Text. Heat recovery ventilation

A heat recovery ventilation, or HRV, is a fresh air system that preserves
indoor warmth (or cool) inside a building while providing a 24/7 supply of fresh,
filtered air to building occupants. ERV, or energy recovery ventilation, is closely
related to HRV, but in addition to recovering heat it can also transfer water vapor
between incoming and outgoing air, which is useful in avoiding over-drying of
indoor air during winter in our climate.

The old way of “ventilating” our buildings through random air leaks is not
only inefficient and drafty, but also unhealthy. Poor indoor air quality is a chronic
problem in conventionally-built structures. Buildings with no ventilation system
depend on weather to exchange air through leaks and flaws in the building
enclosure. If there’s no wind or inadequate difference between indoor and outdoor
temperatures then there’s no force to refresh air in the building. The result is stale
air.

Even on those days that the weather does cooperate, the source quality of
incoming air is poor when we rely on the old way of ventilating. A recent
Washington State University study showed that forty percent of all interior air in
existing homes originates in crawlspaces and unconditioned basements — not good
sources of healthy fresh air. Diluting indoor air pollutants with dirty air is
counterproductive.
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While virtually every building built today would benefit from a balanced,
mechanical, fresh air HRV or ERV system, the more airtight the building, the
better that system will perform. With this modern fresh air system we know where
incoming air is coming from: a clean, filtered intake leading directly through the
HRV or ERV, delivering healthy fresh air, comfortable interior temperatures, and
a smaller carbon footprint.

HOW DO HRVs WORK?

Fresh intake air is (1) drawn in from outside, (2) passes through the HRV’s
(or ERV’s) heat exchanger where up to 90% of thermal energy from exhaust air
Is transferred into the incoming air, and (3) is delivered to bedrooms and living
areas. Exhaust air is (1) drawn from kitchen and bathrooms where odors, moisture,
and pollutants collect, (2) passes through the heat exchanger where it shares its
thermal energy with intake air, and (3) is exhausted to the outside.

Outside Inside
0°F 70°F
5°F 65°F

Diagram courtesy of Skylar Swinford (oiaepama naoana Skylar Swinford)

The two air streams — fresh intake air and stale exhaust air — never mix. In
the highly efficient units we use, the two streams pass through a honeycomb-like
structure of thin-walled passages inside the heat exchanger that provides a very
large surface area for the transfer of energy between adjacent intake and exhaust
air streams.

y L
<«
\ \ P
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Image courtesy of Paul Warmerickgewinnung GmbH (3o6paorcenns
naoarno Paul Warmertckgewinnung GmbH)

BUT WHAT IF THE POWER GOES OUT?

It is not a big deal if the HRV cuts out during a power outage, as even the
most “airtight” buildings are far from hermetically sealed. If it gets a little stuffy
the solution is simply to crack a window or two until power is restored. The
passive qualities of high performance buildings extend the “open window season”
anyway, so even with a couple windows open the high performance building will
be more comfortable during that power outage than a conventional building.

(Hammer & Hand Construction Woodcraft).

Task 3. Read the text “Heat recovery ventilation”. Find the answers to
the questions from the second column and write them in the third column in the
form of sentences. Write all the questions you have not answered in the fourth
column.

3 4
What I Learned. Met expectations
Write the answers to the questions from | Write all the questions you have
the second column. Write all not answered.

information that you can find in the
text “Heat recovery ventilation” in the
form of sentences.

Task 4. Find the answers to the questions from the fourth column and use
this information for the individual work. Use additional information resources.
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AFTER-READING ACTIVITIES:
UNIT 3. HEATING, VENTILATION AND AIR CONDITIONING
(HVAC) SYSTEMS

l. Listen and watch the video on the fopic “Passive house ventilation
system”. Write down all terms and terms combination words you have heard.

[l.  Inpairs, look at Figure 1,Table 1 and Table 2 below and find out the
reasonable decision for reducing of the heat gains during summertime. Discuss
the possible costs, beauty of the design and comfort for each decision.

Transparent construction element

2 solar
gains

Ventilation
losses

Internal
gains

Heating [;'

Figure 1. Gains

Table 1
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Kind of | decision for reducing of | Costs Beauty  of | Comfort
gains the heat gains during interior  or
summertime exterior)
design
Solar gains | Shading (blinds and
shutters,  construction
elements)
Internal a. Energy  Recovery
gains Ventilation
b. Natural Ventilation
Heating Do not wuse heating
energy during summertime

Table 2

Model of expressing opinion in a

discussion

Useful phrases for discussion

Position

In my opinion/ From my point of
view, .../ The main point is.../ On
balance | think...

| disagree with...

| have to disagree with...

Of course/Obviously...
However/Though, .../ but...

More importantly, ...

Argument 1
Argument 2
Argument 3

First, ... whereas...
Second, ...

Third, ...

On the other hand, ...
so.../ whereas...

Also, ...

Moreover, ...

Another advantage is ...

Conclusion/Summary

In conclusion, ...
In summary, ..
In short, ...

Tosumup, ...
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TESTS: UNIT 3. HEATING, VENTILATION AND AIR
CONDITIONING (HVAC) SYSTEMS

l. Match the Ukrainian words and phrases to their English equivalents:

1. to consume (V) a. TCIUIOBI BTpaTH

2. to maintain (v) b. TemIoBi HAAXOMKEHHS
3. to extract (v) C. 30ULIBIIYBATH

4. toincrease (v) d. oGcmyroByBaTH,

5. to decrease (v) niITpuMyBaTH poOoUuii
6. torefine (v) ctaH (00J1aTHaHHS )

7. to provide (v) BUJIAJISATH

8. toheat (v) 3MEHIIyBaTH

9

. ventilation (n) ouumaTh (BiJ JOMIIIOK)

10.equipment (n)

D Q mhoo

SKICTh MOBITPS

11. qualityof air (n) CIIO’KUBATH
12.humidity (n) J. 3abe3neuyBaTH
13.air (n) K. marpiBaTu
14.building (n) |. BeHTHISILISN
15.heat balance (n) M. o0JIaIHAHHS
16.resistance (n) N. BOJIOTICTh
17. heat loss (n) 0. TOBITps
18. heat gains (n) p. OymiBis
19.quantity (n) (. TEIJIOBHI OanaHc
20.heat transfer (n) r. Termonepenaya
S. omip
t. KUIBKICTB

V — verb (diecnoeo)
N —noun (imenHux)
adv —adverb (npucnienux)

Il.  Match the Ukrainian words and phrases to their English equivalents:

1. qualityofair
2. indoor air quality

d. BUJAJICHH

3a0pyAHEHOTO MOBITPS 3
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refined air quality

the level of air pollutants
preferredconditions
dilute to acceptable levels
to increase the temperature

© © N o g &~ w

. to lower temperature
10. the external
environment impacts
11. to provide thermal
comfort
12. ideal operating
conditions
13.reasonable costs
14. layout of a building
15.to be less energy-
efficient

to extract polluted air from

—h

o«

AKICTb OUMIIEHOTO
HOBITPS

AKICTb TIOBITPA

. AKICTb MOBITPS B

MPUMIIIEHH1

3HWKYBaTU TEMIIEPaTypy
piBEeHb 3a0pyIHEHHS TOBITPA
Kpallll yMOBH

3HUKYBATH J0
HEOOX1THOTO PIBHS
(3a0pyIHEHHS)
MiBUIYBAaTH TEMIIEPaTypy
3a0e3nevyBaTu
TETUTOBUH KoM OpT
ONTHMAJIbHI YMOBH TIpH
po6oTi (06s1aTHAHHS)
T1aH Oy/0BH

. TIOMIpHi BUTPATH

BILIMB 30BHI
HaBKOJIMIIHEOTO
cepeIoBHUIIA
OyTH MEHIII

eHeproe)eKTHBHIM

I1l. Choose the correct answer: a,b,c.

1. IS needed to increase the temperature in a space to
compensate for heat loss.

a. Heating

b. Cooling

C. Pollution

2. Is needed to supply air to a space and extract polluted air
from it.

a. Humidity

b. Ventilation
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C. Heating

3. Is needed to lower temperature in a space where heat
gains are caused by the sun, activity of people and the function of equipment.
a.  Heatgains
b. Cooling
c. Heating

IV. Read the paragraphs below. Choose the most appropriate variant:
a,b or c to complete the following sentences.

1. HVAC system will use more energy when the required indoor
temperature and air quality — in extreme temperatures or in the case of
operations where greater precision or more refined air quality is required.

HVAC system will use more energy

a. in hospitals and during summer/ winter time at high/low
temperatures

b. during winter/summer time

C. during spring months

2. Cooling is needed to lower temperature in a space where heat gains are
caused by the sun, people activity, appliances, computers and other electric
devices, as well as from illumination.

Internal heat gains are caused by
a. cooling

b. colour of walls in a room, building, etc

C. activity of people and the function of equipment

3.Three central function of Heating, Ventilation and Air Conditioning are
interrelated to optimally provide thermal comfort, acceptable indoor air quality
and ideal operating conditions within the boundaries of acceptable or reasonable
costs.

Three central functions of HVAC are interrelated to
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a. providing set of chosen or preferred internal conditions such as
temperature, humidity and quality of air

b. energy from renewable energy systems
energy balance caused by the sun, activity of people and function of
equipment

V. Which list of the words belongs to the description of “Heating,
Ventilation and Air Conditioning ”?

a. Indoor air quality, level of air pollutants, extreme temperatures, provide
thermal comfort, energy recovery ventilation, ideal operating conditions, heat
balance.

b. Civil engineering, theoretical knowledge, empirical information,
environmental engineering, water supply, purification, sewer system.,

C. Scientific evidence, solid background, construction, architecture,
civil engineering establishment, rewarding discipline.

V1. Read the text below and find two paragraphs that don’t describe
the factors that influence HVAC systems energy usage. Find out all appropriate
variants (a, b, c, d, e).

a. Heating, Ventilation and Air Conditioning (HVAC) systems control
temperature, humidity and quality of air in a building to a set of chosen or preferred
conditions.To achieve this, systems need to transfer heat and moisture into and out of the
air and control the level of air pollutants, either bydirectlyremoving it orbydiluting
itto acceptable levels.

b. HVAC systems will use more energy when the required indoor
temperature and air quality - in extreme temperatures or in the case of operations
where greater precision or more refined air quality is required.

C. The heat generated internally by lighting, equipment and people — all have an
impact on how warm your building is, and the load on the HVAC system.

d. The design and efficiency of your HVAC system — older systems tend to be
less energy-efficient.

e. A heat recovery ventilation, or HRV, is a fresh air system that
preserves indoor warmth (or cool) inside a building while providing a 24/7 supply
of fresh, filtered air to building occupants. ERV, or energy recovery ventilation,
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Is closely related to HRV, but in addition to recovering heat it can also transfer
water vapor between incoming and outgoing air.

VII. Read the text below. Match choices (a-h) to (1-5). There are three
choices you do not need to use.

1. A heat recovery ventilation, or HRV, is a fresh air system that preserves
indoor warmth (or cool) inside a building while providing a 24/7 supply of fresh,
filtered air to building occupants.

2. ERV, or energy recovery ventilation, is closely related to HRV, but
in addition to recovering heat it can also transfer water vapor between incoming
and outgoing air, which is useful in avoiding over-drying of indoor air during
winter in our climate.

3. The old way of “ventilating” our buildings through random air leaks
is not only inefficient and drafty, but also unhealthy. Poor indoor air quality is a
chronic problem in conventionally-built structures. Buildings with no ventilation
system depend on weather to exchange air through leaks and flaws in the building
enclosure. If there’s no wind or inadequate difference between indoor and outdoor
temperatures then there’s no force to refresh air in the building. The result is stale
air.

4, Heating, Ventilation and Air Conditioning (HVAC) systems control
temperature, humidity and quality of air in a building to a set of chosen or preferred
conditions.To achieve this, systems need to transfer heat and moisture into and out of the
air and control the level of air pollutants, either bydirectlyremoving it orbydiluting
itto acceptable levels.

5. Factors that influence energy usage include:

HVAC systems will use more energy when the required indoor temperature
and air quality - in extreme temperatures or in the case of operations where greater
precisionor morerefinedairquality is required.

Which of these systems can ?

a. |transfer heat and moisture between incoming and outgoing

airstreams

b. | transfer heat between incoming and outgoing airstreams and provide
tempered purified air

c. | be transformed by the sun and the activity of people
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use more energy in hospitals and during winter or summer time at

low/high temperatures

thermally isolate the envelope and to keep sheathing warm and free

of condensation

build a continuous airtight envelope and minimize air leakage

control the level of air pollutants

lead to the problem of providing purified indoor air
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TEXTS: UNIT 4. TOP TIPS FOR AN EFFECTIVE
PRESENTATION

Text 1. How can you make a good presentation even more effective?
Task 1. Before you begin to read the text “How can you make a good
presentation even more effective? ”, list details in the first two columns.

1 2
What I Know about the topic What | expect to know after
“How can you make a good reading the text.
presentation even more Write all information in the form of
effective?”? questions.

Write all information you know in
the form of words, word
combinations, sentences.

Task 2. Skim the text “How can you make a good presentation even more
effective?”. Add the important information in the first column. Write additional
questions in the second column.

Tips for skimming:

Read the first sentence of every paragraph

Read any headings and sub-headings

Notice any figures, charts, or graphs

Notice any italicized or boldface words or phrases

Text How can you make a good presentation even more effective?
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Task 3. Read the text “How can you make a good presentation even more
effective? ”. Find the answers to the questions from the second column and write
them in the third column in the form of sentences. Write all the questions you have
not answered in the fourth column.

3 4
What | Learned. Met expectations
Write the answers to the questions from | Write all the questions you have
the second column. Write all not answered.

information that you can find in the
text “How can you make a good
presentation even more effective? ” in
the form of sentences.

Task 4. Find the answers to the questions from the fourth column and use
this information for the individual work. Use additional information resources.
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AFTER-READING ACTIVITIES:
UNIT 4. TOP TIPS FOR AN EFFECTIVE PRESENTATION

l. Choose three tips from the article “How can you make a good
presentation even more effective? ”. Write the speech for the presentation “Three
main tips. ” Use the Sample speech form below.

Sample speech
Slide 1

My name is . | am the first year student of Engineering
systems and Ecology department in the Kyiv National University of Construction
and Architecture.

I'm here to present the results of the research “Three main tips.”

| hope you will find my presentation helpful.

Thank you for the opportunity to work with you.

To do this I’ve divided my presentation into three parts.

Firstly, I will talk about how to “Show your Passion and Connect with your
Audience”.

Then we will look at “Smile and Make Eye Contact with your Audience”.

Finally, 1 will tell you about positive impact of “the 10-20-30 Rule for
Slideshows”.

Slide 2
Let's start with non-verbal contact with the audience.

Show your Passion, Keep it Simple, Make Eye Contact with your
Audience.

It’s hard to be relaxed and be yourself when you’re nervous. The great
presenters say that the most important thing is to connect with your audience, and
the best way to do that is to let your passion for the subject shine through.

Be honest with the audience about what is important to you and why it
matters.

Slide 3
I’d like to turn now to the importance of smiling and making eye contact
with the audience. This sounds very easy, but a surprisingly large number of
presenters fail to do it. If you smile and make eye contact, you are building
rapport, which helps the audience to connect with you and your subject. It also
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helps you to feel less nervous, because you are talking to individuals, not to a great
mass of unknown people. Your audience needs to see you as well as your slides.
Now you understand the advantages of some rules of presentation.

Slide 4

Let's continue our topic and look at the positive impact of “the 10-20-30
Rule for Slideshows”

Remember “the 10-20-30 Rule for Slideshows”

This is a tip from Guy Kawasaki of Apple. He suggests that slideshows
should:

o Contain no more than 10 slides;

o Last no more than 20 minutes;

o Use a font size of no less than 30 points.

As a general rule, slides should be the sideshow to you, the presenter. A
good set of slides should be no use without the presenter, and they should
definitely contain less, rather than more, information, expressed simply.

If you need to provide more information, create a bespoke handout and give
it out after your presentation.

Slide 5
So, we can draw the following conclusions:
. Be enthusiastic and honest, and the audience will respond
. Your audience needs to see you as well as your slides
o Remember the “10-20-30 Rule for Slideshows”
Now I’ve come to the end of my presentation “Three main tips.”

Slide 6
It should be mentioned that these tips for a good presentation have been
studied and presented to you to reflect on them.
Thank you and if you have any more questions, | ' m very happy to answer
them.

Il.  Choose the necessary slides for the chosen tips and present your
speech for the class (slides are added).
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GLOSSARY

A
to add — monmatu
additional heat — nogatkose Terio
adjacent — npuieryuii, CyMiKHUR
adjacent areas — mpuIerii YaCTHHH
air — moBiTps
air duct — moBiTpoIpoBiz
air exchange — nmoBiTpooOMiH
air exchange rate — kpaTHIiCTh IOBITPOOOMIHY
air flows — noBiTpsiHI MOTOKH, MOBITPSIHI MACH
air infiltration — npoHukHEHHS MOBITPS
air leakage — BuTOK OBITpS
air leaks — Butoku moBiTps
air stream — MoBITPsIHI MOTOKH, TIOBITPSIHI Macu
airtight envelope — repmetnuHi OropoKyBajibHI KOHCTPYKITIi
airtightness / air tightness — moBirpoHeNPOHUKHEHICTh, TEPMETHUYHICTh
to allow — no3BonsaTu
amount — KiJIbKiCTb
amount of heat — kinpKicTh TerIa
to appear — 3’ssBUTHCS
appliance — mpuaza, mpucTpii
to assemble — moHTyBaTH, 30HpaTH
average building stock — 3Buuaiini Oy iuHKH

B
to be less energy-efficient — Oyrn Menm eHeproedeKTHBHIM
beam — Ganka
benefit — mepesara
blinds — rapauam
bill — paxyHok
to build — 6ynysatu
building — OyniBis
building enclosure — oropomxyBabHa KOHCTPYKITisI
building envelope — oropokyBaabHa KOHCTPYKITis
building occupants — memikaHiii OyxiBeb
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building stock — OyniBenbHuU GoHA

C
carbon footprint — Byruieniesuii ciin
central air conditioning system — nieHTpanbHa CUCTEMa KOHIUI[IOHYBaHHS
central heating — nenTpasbHe onaneHHs
clearly visible — no6pe BuaHO
cold — xonomuui
cold climate — xomoxuuit KitimMaT
combustion — ropinHs
concrete — 6etox
conduction — mpoBigHICT
conditioned space — KOHIUIIOHOBaHH# 00’ €M
conditioned area — kOHIUIIIOHOBAHA TUIOLIA
to connect — miKIFOYUTH, MOETHYBATH
construction element — KOHCTpYKTHBHHUI €IEMEHT (HaIp. BIKHO)
t0 consume — cniokuBaTu
consumption — croskMBaHHS
to contaminate — 3a6pyaHOBaTH
contaminated air — 3a0pyaHeHe MOBITPS
continuous insulation — 6e3mepepBHa HiTICHA 130115
cooled space — oxo0KyBaHH 00’ €M
cooling — oXoI0IKeHHS
cooling costs — BUTpaTH Ha OXOJIOIKEHHS
COStS — BuTpaTu
to crack — namatn
to crack a window — 3mamaty BikKHO
crawlspace — BaKKOAOCTYITHE MICIIe JIJIsl IPUOUPAHHS
current economic conditions — cygacHi eKOHOMIYHI YMOBH

D
decade — necaruiitra
to decrease — 3mMeHITyBaTH
to deliver — nocraBnsaru
to deliver energy efficiency — 3a6e3neuntu eHeproeh)eKTHBHICTh
delivered energy — nocraBneHa eHepris
device — mpwan, npucTpii
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to dilute — posz6asisTi, po3BoaUTH

dilute to acceptable levels — 3HmKyBaTH 10 HEOOXITHOTO PiBHS (3A0PYIHEHHS )
diluting indoor air — 3mimane (po3BeeHe) BHYTPILIHE MOBITPS

to draw — momaBatu, mocrayaTu

dry air — cyxe moBitps

durability (n) — moBroBiuHiCTh, 3HOCOCTIHKICTH

E
east-west axis — Bich cxim-3axifg
efficient combustion — e exTuBHE ropiHHS
electric device — enexkTpuyHHI MpuUIaT
to eliminate — ycynyru, JTiKBigyBaTH
emission — BUKUU
energy carrier — eHeproHocii
energy consumption — crioxxuBaHHs €Heprii
energy efficiency — eneproedekTHBHICT
energy need for heating and cooling — enepromnorpeba it omaaeHHs Yn
OXOJIOPKCHHSI
energy performance of building — enepretruna ehexTuBHICTH OYAIBITI
Energy Recovery Ventilation (ERV) — BeHTHIsAIIIS 3 peKyIepallieto Teria,
HPUILUTHBHO-BUTSKHA BEHTHJIAIIIS
engineering equipment — irmxeHepHe 00J1aIHAHHS
to ensure — 3abe3nedyBaTH
to ensure a robust high-quality building envelope — 3a6e3neuntn HagifHy
SIKICHY OTOPOJI’KYBaJIbHY KOHCTPYKIIi1O
environment — HaBKOJIMIIHE CEPETOBHIIIE
equipment — oGragHAHHS
exceptional comfort — oco6nuBuit KompopT
exchange — oomiH
exfiltration — HempoHUKHEHHS, eKCHITBTpAIis
exhaust air — 3agynumBe (BiAMpa-oBaHe) MOBITPS
exterior — 30BHIITHS YacTHHA
external — 3oBHinIHi
external dimension — 30BHiITHI po3MipH
external environment impacts — BILIMB 30BHI HABKOIMIIHHOTO CEPEIOBHUINA
to extract — Bugansitu
to extract polluted air from — BugaieHHs 3a0pyAHEHOIO MOBITPS 3
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fabric — OymoBa, ctpykrypa
fasteners — kpirieHHs
floor — migora
to flow through — nporikatu kpi3b
to flow through the building envelope — nponukartu depes oropomKyBaibHi
KOHCTPYKIIi1
fresh air — cBixe moBiTps
fresh intake air — cBi>ke MOBITPS, 110 HAIXOAUTH 330BHI
fuel bill — paxynoxk 3a nasnbHe
G
gains — HaIXOMKEHHS
generation — mokoJiHHs, BUPOOHHUIITBO (OCOOJUBO €HEPrii)

H
healthy fresh air — kopuche cBixke moBiTps
to heat — narpiBatu
heat balance — rerutoBuit 6ananc
heat balance of building — reroBwuit 6ananc OymiBmi
heat emissions — BumiIeHHs Teruia
heat exchanger — Tem1000MiHHHK
heat flows — TemoBi moToku
heat gains — TemmoBi HaaX0KEHHS
heat gains— TerIoBi HaIXOKEHHS
heat losses — TemtoBi BTpaTu
heat outputs — TerI0Bi HaAXOIKCHHS
heat recovery — pexyrmepariisi Teria
Heat Recovery Unit — BerTumsifiauil nmpuctpiid pexymneparii rerwia (HRV)
Heat Recovery Ventilation (HRV) — BenTHIIsIIis 3 pekynepallieto Teria,
NPUTUTHBHO-BUTS)KHA BEHTHIIALLIS
heat recovery ventilator — BeHTHISATOp pekymeparrii Teria
heat transfer (ht) — rermonepenaya
heated space — onamoBabHUN 00’ €M
heating — onaienns
heating bill — paxyHok 3a onanenus
heating demand (H) — motpe6a Ha onajeHHs
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heating energy — TeruioBa eHepris

heating installation — omamroBanbsHe 001aHAHHS
hermetically sealed — repmeTnuno 3akpuTnii
high-quality — BucokosikicHHI

honeycomb-like structure — coromoaiOHa cTpykTypa
humidity — Bomoricts

I
ideal operating conditions — onTuManbHiI yMOBH ITpH poOOTI (0018 THAHHS)
illumination — ocBiTieHHs
Image — 300pakeHHs
Impact — BriuB
Incoming air — moBiTps, 110 MOJAETHCS 10 OCEIT
incoming draughts — nmpotsru
to increase — 30inmbImyBaTH
to increase the temperature — minBuiyBaTH TeMmepaTypy
increasingly — Bce OibIire
indoor air — BHyTpillIHE TOBITPs
indoor air quality — sikicTh TOBITPS B IPUMIIIECHHI
infiltration — in¢ipTpallis, TPOHUKHEHHS
to install — BctanoBiroBaTH, IHCTAIIOBATH
installation — 061agHanHA
insulation — i3osrsris
intake — crioxuBaHHs
intake air — moBiTps, 110 HAAXOAUTH 330BHI
Interior — BHyTpilTHS YacTUHA
internal — BHyTpiIIHIA
internal dimension —BHyTpintHi po3mipu
internal gains Gl — BHyTpilIHiI TETUTOBI HAIXOKEHHS
Irradiation — BumpomiHrOBaHHS

layout of a building — mian 6ymoBu

to leak— nmponukaTH

leakage — BuTOK

level of air pollutants — piBeHb 3a0pyaHEHHS TOBITPS
light — cBiTIo
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light may pass through that material — cBiT)IO MOYe MPOXOAUTH Yepe3 1ei
Marepiai

location — po3TairyBaHHs, MiCIIEITOJIOKCHHS

location with less insulation — micie 3 MeHIIIOFO 130JIsIIi€0

losses — BTpaTu

low energy house — enepro3oepirarounii OyIMHOK

low thermal insulation — Hu3bKa TerUTO130ISIIIS

to lower — 3uu3nuTH

to lower temperature — 3HMWKyBaTH TEMIIEPATYPY

M
to maintain — obciyroByBaTH, MATPUMYBATH POOOUMHA cTaH (00JIaHAHHS)
mechanical ventilation system — cucrema MexaHiYHOT BEHTHIIALIIT
moisture — BOJIOTICTh
moisture-laden air — Bosiore noBiTps

O
odor — 3amax
opaque building envelope — Henpo3opi KOHCTPYKIIiT
opaque surface of the building envelope — Henpo3opa noepxHst
OTOPOJIKYBaJIbHOI KOHCTPYKITIT
operating conditions — ymoBu ipu po6oTi (0018 IHAHHS)
outdoor air — 30BHIIIIHE TOBITPS

to pass through — npoxoautu Kpi3b

passive building — macuBHuit OyarHOK

passive building strategy — macuBHa ctpaTeris OyIiBHUIITBA
path of least resistance — nursix HaiiMeHIIIOTO OTIOPY

to penetrate — npoHukaTu

pollutant — 3abpynHIOBaY

pollution — 3aGpynHeHHS

power outage — BIAKITIOYEHHS €IEKTPOSHEPTil

precision — TOYHICTb

preferredconditions — xpamti ymoBu

to provide — 3a6e3neuyBaTn

to provide thermal comfort — 3a6e3neuyBaTu TemoBuii KoMmpopT
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qualityofair — sikicTe OBiTpst
quantity — KiTbKicTh

R
random air leaks — BunaiIkoBi BUTOKH MOBITPSI
reasonable costs — momipHi BuTpaTu
t0 recoup — KOMIICHCYBATH, TOBEPHYTH
to reduce — 3HU3UTH
to refine — ouummmaru (Big JOMIIIOK)
refined air quality — skicTb oYHIIEHOrO MOBITPS
to refurbish — nepeodnaanarn
reinforced concrete — 3amizo6eron
to require — BUMaraTu
resiliency — crilikicTh, HaIIHHICTh
resistance — omip
respectively — BigmoBigHO
robust — MinHUH, JOBroBiYHMIA
roof — nax

seal — ymripHIOBaY, TIOJICHD

sealing — repmeru3artis

service openings — ciry>k00Bi (TeXHiYH1) OTBOpH
shell — xapkac, o6omoHKa

shell of the building — o6osonka OymiBmi
shutters — sxamro3i

slab — muTa

solar gains GS — COHsUHI TETIOB1 HAAXOIKCHHS
solar heating — oGirpiB Bij COHIIS

stale air — mecBixke moOBITPs

standpoint — Touka 30py

stove —manpHUK (Ta30BHI ), TPHUIAT IS MIAITPIBY XOJIOIHOTO TOBITPS
to supply — mocrauaTu

surfaces of a wall — moBepxHi ctian
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T
to take into consideration — Gparu o yBaru

thermal bridge — micTok xomoxay

thermal bridge free construction — Oynisist 6e3 MICTKIB X0JIOLY

thermal envelope area — moria TemI0i30AiHHOT 000I0HKH

translucent construction element — HaniBnpo3opuii €IEMEHT KOHCTPYKITiT
transmission losses LT — Brpatu Teria yepe3 KOHCTPYKIIii Oy iBii
transparent construction element — npo3opuii eneMeHT KOHCTPYKIIiT
triple pane window — notpiitHe BIKHO, OTPIitHE CKIIIHHS

triple-glazed window — noTpiiiHe BikHO, TOTpPiiiHE CKITIHHS

truly — mo-cripaBxxHbOMY

U
ultimately — 3perroro
unwanted additional heat — neGakxane 101aTKOBE TEILIO
upcharge — norutara
utilisation factor FU — koedirieHT 0JHOYaCHOCTI

Vv
ventilation — BerTrALIA
ventilation losses LV — BrpaTu Teria yepe3 BEHTHIISIIO
ventilation rate — kpaTHicTh TOBITPOOOMIHY
ventilation system — BenTuisAIiliHA CHCTEMa
volume — 06’em

wall — crina

warm air — Teruie moBiTps

water vapor — BoasHa Iapa

well considered siting — mpogymane po3aMimieHHs
window — BikKHO
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