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The result by 2100 year:
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Finding the problem roots

Where the CO2 comes from? Residential and Commerci

CO2 comes from energy consumption! t?
Residential &

Commercial
10%

Fossil Fuel 78.4% o
Electricity

Industry 37%

ar SP 15%

Geothermal heat 0.061%
¥ Geothermal electricity 0.049%
m Ocean power 0.00078%

Petroleum

Transportation

Total World Energy 31%
Consumption by
Source (2013)

Energy production
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China Energy Flowchart 2007

China Energy Flow
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China Energy Flowchart 2011

China Energy Flow
in 2011: ~108000 PJ
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65% Utilization 35% Loss
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What is PASSIVE HOUSE?

PassivHaus Principles

* Good solar orientation &
compact form (specific space
heating < 15kWh/m2y)

e Super insulation (U value <
0.15W/m2K)

* Airtight thermal envelope (< 0, 6
ach)

* Ventilation with heatr
>75%

° H|gh Comfor uuuuuuuuuuuuuuuuuuuu
surface te | ference)

8. PV panels

4. Ventfilation with
>75% heat recovery
(Elechicity demand

3. Airtight thermal
envelope
<0.4 ach - Tm2/h/m3

2. Super insulation

Ty iidging
€COs=en
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How passive house is different?

Passive house technology Regular building code
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Passive House vs. other standards

Passive House Standard ‘
EnerPHit Standard .

Low Energy Standard

@

>75 IB1;;

51@@ | Bz) Current Building Regulations

>125 _ B3,

>150 c);T) _

>175 - e consume 6.66 times less power then
>200

~225 ) cu Ilding code, up to 3.33 times less power
comparison to other eco building codes.

age (kWh/annum)

Energy Performance Ratings of Buildings

Note: The Passive House Standard has greater
efficiency than A1. We are Certified to design to this
rigorous standard
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How passive house looks like?

Examples of Solar Panels on a Passivhaus in
Wales, UK.

Example of a Pre-fabricated Passivhaus in
Germany
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Fresh air supply in the world

FRESH AIR

i
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Fresh air supply in China
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W

~ Not suitable for
passive house

Two way balanced solution, with
heat exchanging and filters
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Ventilation in Passive House

_ _ solar thermal
All ventilation ducts are collector

. ) [ optional ]
insulated and sealed against —
leakage.

triple pane

AL O

double :
o new air
low-eglazing : entry

polluted
air
extraction

T Y Y Y Y YV YV VYV YV Sy v oo o

AN DA DS — W WV W.W. V..V, §.W.W.W. .V,

Cross Flow Heat Exchangers
( ventilation system
with heat recovery )

Heat recovery ra
and high-efficiency

ground heat exchanger

ir change rate can be optimized
and carefully controlled at about
0.4 air changes per hour

Earth warming tubes (typically
=200 mm diameter, =40 m long
at a depth of =1.5 m).
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How a Heat recovery Ventilator Works

To preserve cooling energy in summer To preserve heaw
EXHAUST EXHAUST
HEAT RECOVERY UNIT : HEAT RECOVERY UNIT -

.),\ﬁ-% e

Inter

AIR INTAKE EXTRACT AIR AIR INTAKE EXTRACT AIR

SUPPLY AIR SUPPLY AIR

v

GROUND HEAT EXCHANGER

m GROUND HEAT EXCHANGER .
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-, Not suitable for

~ passive house

|

Not suitable for y
passive house

AHU - HRU - ERU

= == e
= lf__.ails‘:-,._ S o

-
=

Not suitable for

passive house Not suitable for

passive house

ECa
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Passive house AHU requirements
T—

Passive House — comfort
criterion

Minimum supply air temperature 16.5°C

The effective dry heat recovery must be hig

Efficiency criterion(Heat) temperature of between —15 and +

Electrical efficiency criterion

low must be balanceable for the rated air flow rate, with

Balancing and controllability els (basic ventilation(70-80%), standard ventilation{100%]}, increased

Sound absorption
J

Room air Outdoor air filter at least F7, extract air filter at least G4

Frost protection for heat exchanger without supply air interruption, frost protection for an air heater
in case of failure of an air heater in case of failure of the extract air fan or frost protection heater coil.
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Indoor air quality - IAQ

The foll 0.8
person:

* The\
temg

Increasing the level of airtightness will certainl cad Lo energy savings,

U [Hut it will also lead to unhealthy indnor =i guelity.
* The\
is the

A ventilation unit with he=* iccovary is absolutely essential for meeting !
- the requirements for a hczithy indoor climate while allowing for
significant enercy <cving:,

Pettenkofer limit

9
).758
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Volume flow balancing

Assuming a building airtightness of ng, = 0.5 h? and a ventilation air exchange of n = 0.5 hs
recovery rate is 80 %.

Ventilation heat losses [kWh/m®a
[ -]

Ventilation heat loss as function of
Exhaust air to fresh air imbalance

Ngg=0.5 h*1: n=05 h-1 Dfiee infifration
Bforced infiltration I

Losses caused k '

@80% Heat recovery Boundary of energy

balance

/
7

Thermal chi

| a2 Y
Volume flow balancing not or'y reduces the ventilation heat losses but
is also important from the <iruc -urul—physmal point of view to avoid

structural damage -~z uisac¢ 0y condensate.
L\\-\\—)‘“" ’- 7 - e e ——= H,

2

7
7
E=u

Z

- -

o
i

\ /l;g ﬂ/ /l fresh air H.. supply air H o Exfiration
- ..//-/ .

95 100 3 v "
\ ss ﬂow balance rate [%] Enthalpy balance:  H, =H_-H,..

\\\\\

IN%
HAr
N

| ~ nbalance causes increasing losses due to forced Infiltration. 10% imbalance leads to increase in
n'heat losses of 0.5 kWh/(m?a) (+5%). An imbalance of 20% causes heat losses of 1.5 kWh/{m?a) (+19%).
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Airflow rate

Air volumes and air hu

The Ieve_I of relative inc
influencing parameters

* the intensity of the i
* the amount of fresh

The water vapor fromi
difference whether the
humidification or dehu
the mass of the water ¢

This diluting effect is ex
vapor (for example, at -

igkeitsgehalt mit Wasserdampf
sattigter Luft [g/m?]

18 4

16

14
12

— 3 g/im® 17,6%
_ hel 20°C

bel -5°C
5 0 5
Lufttemperatur [°C]

ternal air. It makes no
N (as long as no
1eat recovery system) —

small amount of water
ration).
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Airflow rate 0,37ACH

If this co
humidity
sources i
househo
m3/h int
humidity
(Air quar
air chang

@fﬁ*ﬂsﬁ" L 11

-5°C: 3 g/m?

water content

fresh air exhaust air

(corresponds to 90% rel. humidity) ;-

120 m*h 12_0_‘m’lh —
/ " m internal
, S (f\ ¥ ources in the
d lation (120
S Joor air
D - le.
[ e ] s acceptable
3 *=17.6% r.F.
£33 {‘/ﬁ bdwl;TZO‘C '
ol (BN I
! i" +2.759hn’41 :
i | e
H
B oy sources of H/
humidity 8.2 total
o 330 g/
b~ v g
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Airflow rate O,75ACH

-5°C: 3 g/m® fresh air exhaust air increased air volumes thro

With “inc ‘ 240 mh 240 mh
. water content — —

h ouse IS ¢ (carresponds to 90% rel. humidity) - { i i !
generally ol S %) 60 m3/h per
person ar , 2 . 7% 'he moisture
balance (a / N

i — |

;;;"6"'.; : (J i :.; y:T&g;csx t.F.
® 1 ]

L, |
\"1-”W’ﬁ

sources of
lhumidity o total

‘&?’1@‘?‘ ge= e S

e ————————

T
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Airflow rate 0,25ACH

If the occup: -5°C: 3 g/m?
solved: redu water content

humid ity be( (coresponds to 90% rel. humidity)
In example,
period — wh
quality — th

Air changes

fresh air
80 m¥h B8O mh

the building [
adequate. T
there are no

exhaust air

f
-

R

¢
K ""‘ ”-'m-‘-.mn-u”—

reduced ar vol
- lowver setti

<25

i":

3 =17.6% r.F
bei RT 20°C
+4.13 gim* —
T
N~

sources of —
humidity . total —

330 g/h

- -

| \
Ir

s diluted.
e cold
or air

use, but as
y is still
1 unless
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Reference airflow rate

Ventilation system air changes between 0.3 and 0.4 are “refetencevalues”.
For Passive Houses we generally recommend that air volu [.( d be based
on these lower values, so that with good air qualltw \i.fa__o Pair humidity
also remains within the comfortable range. o~
‘/"

To keep correct indoor air humiditi ‘a
e Adjust air volumes to lower i?

e Add sources of moisturgﬂ

3V

ng areas (e.g. plants)
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Ducts in suspended ceilings

Duct struct

ation unitis

r. Duct

nel. These

'n the rooms.
sually has a
partment

* “branchi
conducte
sections f
contain t
As the m:
diameter
and the a

e ”star-sha
distribute

A central
=, suitably
_—=the diameter

F‘M '\v |
1 Ll
“ " S
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° - - - - - = -
o 50 100 150 200 =0 300 0

';_ru'. > Iidvilig e SdITic ]
\ nsions for the same air flow rates.
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Silencers

As a rule, it is the silencer and not
the ventilation duct that is decisive
for the installation height. It is
possible to reduce the height of
the silencer by selecting a
rectangular design instead @
round silencer.

1BV
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Duct intersections

Duct intersections cannot always be
avoided, especially in old buildings.
Due to these, installation heights are
usually increased, but by means of
special fittings for intersections,
lowering of the suspended ceili

due to intersection%w

prevented. If the wid ing
is increased co Whe
additio%@g op remains

i m i t s .
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Duct attachment

fthe
inimum

The duct attac
suspended ce
distance of thi
unfinished cei
With the conv

remains, whic
construction.
10 to 25 mm.
bracket are fix
distance fro
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Electric
eff. 0,27
W/m3/h

=}

G

'g Vi GmbH, Komfort EC SB350 511

nich, GERMANY

aren, htip://blaubergventilatoren. de

ma = ona ) Q~
.%}g&mdm‘mmh@ww

). The rates of heat recovery are usually

o
iy, this be taken into account on purpose.

52t 154 mih)

cluding that for reguiation, but without that for the frost
extemal pressure of 100 Pa (50 Pa for each of the

Nim*

test should be carried out in accordance with the DIBt
. The leakage air flows must not be greater than 3 % of
eniilation device.

ed according to DIB! guidelines:

ige: 2.84 %

age: 1.99 %

Passive House Instiute Page 113

Pl

g Ventilatoren GmbH, Komfort EC SB350 S11

heat exchanger is simple, The fiter can be replaced by
- equipped (as defaut) with follawing fiter qualities:

Passive House Institute  Page 33

[

PHI
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Volume flow balancing in SB 350

ﬂ‘Conﬁg
Scan | BaudHate:I vl Port: I- vl Disconnect I ChipReset

Program Model Contiil Mode Demo |

~Inflow Speed ~Outflow Speed
50 51 S2° 853 SF 0Rpm 505 5F S2¢ 53 SF 0 Rpm Tane T Nohogs  Humidby
1 T e eemre=s T el (5l =
4°C B m W=
60% g g
= = 60% g 5
Close : 2
= Voltage: 0ov e :
: Forse IN: Open : :
— — - ; § g
. E —Hardware Config—— § ;
= z FilterTimeAlarm E 3
2160
-

Iv Bypass

—

\

100% 100%

£
o)
3
o

0% 40% 70% 100% 100%

Save Config I

[~ ForcelN [~ Alam

Send Clear Memo I
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Counter flow heat exhanger o
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EC Centrifugal fan

EBM EC with Radical impeller

EC SB350 air flow statgc pressur

ir'capacity [1/s]

0 20 40 60 80 100 120
g 1000 I
S KOMFORT EC SB350
z |
c
a ™ ‘ SFP 0.8 W/l/sec
= 700 —————— N ————— SFP 1.0 W/i/sec .
PO I [ — S FY-E35PMA Air flow
. [ === =P ra static pressure
500 ————F—Ft— 1+ ~NT—""""" SFP 1.6 W/l/sec s0
‘ — — —SFP 1.8 W/l/sec Y “ o
\"**\‘Jlgm
, e o s
*
. “ So ?i
0 50 100 150 200 250 300 3’5() 400 450 0% N
Air capacity [m’/h] 5o
Y
: . Iz AN 3 7 ,,/ x
Air volume : BOOM>°/ 7 L1 | L1 E
- | %
:— 100 :ll 6‘VAV7 1 1 T T o 50 1;«';(;3(;‘) 200 250 3 aso
§ NN Komfort EC SB350-H
95 P . A = o~ /\ - 7
= Air volume : 1 /7005 / ~
% = 229W
85 s
80
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Combining AC and HRU

HRU (Heat recovery unit)

HRU Extract
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System examination

Under ceiling space or
Supply HRU FCU mixing chamber FCU (Fan coil unit) r

duct 1 l

Fresh air T

from the m N0 00% cooled/heated

HRU Extract HRU
@

Refreshed and gril
. cooled or heated

air supply

circulated air Extract FCU

af®
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Running the FCU

To run FCU you can use air or ground source heat pu

e

heat pump

air source heat pump 8l

— Distribution System
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