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Aims of Presentation ﬁ‘ HH:"“”I

» First Generation Passivhaus Schools

« Second Generation Passivhaus School
* Lessons Learnt Passivhaus

* Monitoring Passivhaus

* Passivhaus User Guides

» Third Generation Passivhaus School

* Fourth Generation Passivhaus Schools
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First Generation Passivhaus Schools
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First Generation Passivhaus Schools ﬁ‘ HH:"“”I
Bushbury Hill Primary School: Wolverhampton: 2011
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First Generation Passivhaus Schools ﬁ‘ HH:"“”I
Oak Meadow Primary School: Wolverhampton: 2011
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Second Generation Passivhaus Schools
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Second Generation Passivhaus School ﬁ‘ HH:"“”:

Wilkinson Primary School: Taidy, .
Wolverhampton: 2013
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Second Generation Passivhaus School ﬁ‘ HH:"“”:

Wilkinson Primary School:
Wolverhampton: 2013

ukpassivhaus
conference201s



Second Generation Passivhaus School ﬁ‘ HH:"“H:

ukpassivhaus

conference201s @ b e



Second Generation Passivhaus School
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Second Generation Passivhaus School A‘ HH:"“H:
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Construction Approach ﬁ‘ HH:"“”I
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Timber Frame Improvements ﬁ‘ HH:"“”I
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Window Improvements ﬁ‘ HH:"“”I
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Monitoring Passivhaus
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Monitoring method & studied parameters ﬁ‘ HH:"“H:
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Monitored Primary Schools ﬁ‘ HH:"“”I

Non-Passivhaus schools

1 Much Birch 1970
2 St Luke’s 2009
3 Willows 2010

Passivhaus schools

4 Oak Meadow 2011
5 Bushbury Hill 2011
6 Wilkinson 2013
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Monitored Primary Schools ﬁ‘ HH:"“”I

Non-Passivhaus schools

1 Much Birch
2 St Luke’s
3 Willows

Passivhaus schools

4 Oak Meadow
5 Bushbury Hill
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ukpassivhaus
conference2015
|




ARLAIYHE

Monitored Primary Schools

Non-Passivhaus schools

1 Much Birch
2 St Luke’s
3 Willows

Passivhaus schools

4 Oak Meadow
5 Bushbury Hill
6 Wilkinson
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Monitored Primary Schools ﬁ‘ HH:"“”I
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Non-Passivhaus schools \

1 Much Birch
2 St Luke’s
3 Willows

Passivhaus schools

4 Oak Meadow
5 Bushbury Hill
6 Wilkinson
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Monitored Primary Schools ﬁ‘ HH:"“”I

Non-Passivhaus schools

1 Much Birch 1970
2 St Luke’s 2009
3 Willows 2010

Passivhaus schools

4 Oak Meadow 2011
5 Bushbury Hill 2011
6 Wilkinson 2013
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Monitored Primary Schools ﬁ‘ HH:"“”I

Non-Passivhaus schools

1 Much Birch 1970
2 St Luke’s 2009
3 Willows 2010

Passivhaus schools

4 Oak Meadow 2011
5 Bushbury Hill 2011
6 Wilkinson 2013
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Monitoring Energy Use / Heating & hot water A‘ HH:"“H:

Total thermal 150
energy consumed
KWh/m2 TFA p.a.
[All included:
not just heating] 100
I Gas
@ Biomass 50 | 107 | 117
O 11

2013 | 2014 2013 | 2014 2013 | 2014

2013 | 2014 2013 | 2014

St Luke’s Willows Oak Meadow Bushbury Hill Wilkinson
pre-PH / 2009 pre-PH / 2010 1st generation 1st generation 2nd generation

PH /2011 PH /2011 PH /2013




Indoor Environment / Thermal comfort / Winter

fl'.:‘;_, }‘.\ Air
IE L 1V l‘ Temperature
¥ B ©
\‘-é:‘/
Conventional
1970s
Occupied hours
9:00 - 16:00
----- Lower limit
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Indoor Environment / Thermal comfort / Winter A‘ HH : I I “ u:

= Temperature
(°C)
24 —

St Luke's
pre-PH / 2009

—— Conventional
1970s

Occupied hours
9:00 - 16:00

----- Lower limit 15 _WWWTWTWW

Monday Tuesday Wednesday Thursday Friday

1st - 5th December 2014
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Indoor Environment / Thermal comfort / Winter

- Air
= Temperature
(°C)

———— Bushbury Hill
18t generation
PH /2011

— Stluke's
pre-PH / 2009

—— Conventional
1970s

Occupied hours
9:00 - 16:00

..... Lower limit
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Indoor Environment / Thermal comfort / Winter ﬁ‘ HH : I I “ u:

- Air
- Temperature
(°C)

e \WilkinsON
2nd generation
PH /2013

————— Bushbury Hill
18t generation
PH /2011

. St Luke's
pre-PH / 2009

—— Conventional
1970s

Occupied hours
9:00 - 16:00

..... Lower limit
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Indoor Environment / Indoor Air Quality / Winter A‘ HH : I I “ u :

’??;\ COp 5600
/}‘U,jf{ DL .’ concentration
= 31 (Ppm) 5000 It Vi
4500 -
4000
3500
3000
2500
—  Conventional 2000 -
1970s
Occupied hours 1500 . \ mi
9:00 - 16:00
1000
e Max limit (BB101)
500 |
Average limit
(BB101) 0 - —
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1st - 5th December 2014
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Indoor Environment / Indoor Air Quality / Winter ﬁ‘ HH : I I “ u:

COy 5500 -
concentration
(ppm) 5000

v

4500 -

4000

3600

3000

— Willows
pre-PH / 2011 2500

e GONVENtiONAI 2000 -
1970s
Occupied hours el
9:00 - 16:00
1000
—  Max limit (BB101)
500 -
. Average limit
(BB101) 0
Monday Tuesday Wednesday Thursday Friday
1st - 5th December 2014
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Indoor Environment / Indoor Air Quality / Winter

conoentratton
(ppm)

——. Oak Meadow
15t generation
PH /2011

. Willows
pre-PH / 2011

— CoOnventional
1970s

Occupied hours
9:00 - 16:00

——  Max limit (BB101)

. Average limit
(BB101)
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Indoor Environment / Indoor Air Quality / Winter ﬁ‘ HH : I I “ u:

CO2
concentration
(ppm)

e WilkinsoON
2nd generation
PH /2013

. Oak Meadow
18t generation
PH /2011

— Willows
pre-PH / 2011

—CONVENtional
1970s

Occupied hours
9:00 - 16:00

——  Max limit (BB101)

. Average limit
BB101)
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Indoor Environment / Thermal comfort / Summer A‘ HH : I I “ u :

G A 30 —
ﬂ ""IQ‘_I"’,_.‘{”.}{;‘ Temperature 29
v 8 © 28 —
N g 27 —
26 —
25 —
24 — /\ f,{\
23 —
22 N AN
A AR A
20 —
19 —i
18 — s
17 "
— Conventional 16 —
1970s 15 —
14 -
Outdoor mean 13 —
(exp. weighted)
12 —
Occupied hours 11—
9:00 - 16:00 10—t
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Indoor Environment / Thermal comfort / Summer A‘ HH : I I “ u:

N Air 30 —
' Temperature 29
— o) og _|
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Indoor Environment / Thermal comfort / Summer A‘ HH : I I “ u:

Air 30 —
-~ Temperature 29
— . Q) 28 —
27 —
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22 \
Bushbury Hill 21 |
1st generation
PH /2011 20 —
19 —
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1970s 15 —
14
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Indoor Environment / Thermal comfort / Summer ﬁ‘ HH : I I “ u:

Alir 30 —
. Temperature 29
(°C)

Wilkinson
2nd generation
PH /2013

e BUSHhbUINY Hill
18t generation
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— Wilows
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1970s
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Indoor Environment / Indoor Air Quality / Summer ﬁ‘ HH : I I “ u=

. COg
. concentration
" (ppm)

—— Conventional
1970s

Occupied hours
9:00 - 16:00

— Max limit (BB101)

— Upper limit of
average (BB101)
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Indoor Environment / Indoor Air Quality / Summer ﬁ‘ HH : I I “ u=

concentration
(ppm) 5000 V
4500 —
4000 —
3500
3000
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PH /2011 <o
——— Conventional 2000
1970s
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—  Max limit (BB101)
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average (BB101) 0 |
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Indoor Environment / Indoor Air Quality / Summer

CO2
concentration
(ppm)

e Wilkinson
2nd generation
PH /2013

. Oak Meadow
18t generation
PH /2011

e CONVENtional
1970s

Occupied hours
9:00 - 16:00

—  Max limit (88101)

Upper limit of
average (BB101)
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Passivhaus User Guides
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Why do we need the user guide

Window design

Indoor
environment
&
Energy
use

interaction with
BMS, interface &
override switches

Users
Comfort requirements
Occupancy pattems
Activity
Training & awareness
Management & Maintenance

LB LS

2004 'Energy Effclency in Bulldings'.

Building Envelope Building Services External
Sze & Shape Type of systems factors
Built Form Size of systems Weather,
Materials & insulation Plant controls noise levels
Ventilation Plant efficiency etc
Airtightness Operating Regime
Location Fuels
Orientation

Image Source: Adaptad from CBSE Guos F
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Structure & content of the user guide & building manual A‘ HH:"“H:

User Guide

1 How to use this user guide

2 Introducing the Passivhaus Building

3 Wilkinson Primary School

4 Classroom Imdoor Environmental Quality & Classroom Guide
5 Heating & Ventilation strategies

6 BMS explained

‘Help desk’
Usequide 7 ‘How to ..." section for staff & facilities manager

& Managing Energy Use

Advanced BMS controls
Energy Metering & Protocols
Modifications’ Log Book
Glossary of (Technical) Terms
Links to Technical Documents

Technical Documents
O&M manuals, BEMS Description of Operations etc.

Image Source: The documents’ hierarchy pyramid is adapted from BSRIA BG 26 Building Manuals and Building User Guides, 2011
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Classroom Guide

Classroom ndoor Air Quality
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Classroom Guide

[\/' Clsscom guics fr winker ; % g daytime,

(N WENGows and ventiason panals con ganaraly

\ ) omain cosed in the wintor, as encugh Yash ar is
= mactancally supphed. Dy keeping Te wndows

closnct we sarm anmegy for Pestng!

Even in wintir, pou mrdry wish 10 open the
Wncows 1o alow mose fesh air in. However, 1
s happens %00 chien. tof e faciitios manager.

o) A day® learming endecnment s good

S tor heoth and performance. Keep e
tincs up whan thees & no glare from
Fwuan

@

Pro-heetnd fresh ar s
machancaly

7op | Pwohed
"J 'rto the dassroom
theough e grikes.

Wirmner e sy from
22 °C the classroom % tha hub.

Fockatons ae ausomaticaly swiched
on and off durng the day %o marsan
27 -23 °C spece lempmestune,

2, Yigats o rotinthe

L | claszroom in winer, fest, Sum

S down the theemoetat,
Wachnd 1o T rckalor.
Tran, if neacod opan the

T_: Windows 10 codl down

) RpC

his happens %00 often,

Lo oot P e moragy
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Summar halp cool down
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bettor to close windows.

Wi ar sscapes
thecugh T geles 10
the hub space.

Wi ar sscapes
Heough P open
vortiation paneis.

O

Ny

i

Cooler frosh ar ontors
through the open
windows

B venianon parels.

I N

> / machanically
0 the chssssoom
- through the grile

< J

[.\//‘: Clossroom guide for summer: | @ duing night-teme

N tewrree

VrtRAON DAl

Warm air escapes to the hub, theough the verts and the
dlasmroom door 10 the hub space. If overnight cooling wih
natural " T ar o arhancad
by P open windows in the hub space.

Fresh air is suppied

machancally

N0 the chasseoom ot &
recuced rate, unkess
ovemight cookng wih
machancal vertiation is
sotvuind

Cookr frisds ar orders

thecugh the open
ventiason panals.

B, Yy & i i the clissoom i heated by 11 et aeninad by SELOCa, SCraend, e ights, the
{‘_ ) occupants and sunight. In order 10 cool down the classroom, ventiation is required.
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Summer Ventilation Strategy for Wilkinson Passivhaus

'
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Occupied space:
classrooms

ARLHIYHE

N/ opening windows, doors, etc.

Mixed mode ventilation

In summer, in Wikinson, both natural and
mechanical ventilation strategies are
combined. This is called 'mixed mcde' or
hybrid ventilation strategy.

) Natural ventilation (NV)
| Indcor spaces are ventilated by

Mechanical Ventilation (MV)
In machanical ventilation fans
are used to ensure ventilation
of the building.

Summer ventilation strategy sections
To understand the aiflow paths during the
ventiation strategy in summer, study the
ventiation sections.

/= Automatic control
‘[_' | based cn
At

N7 Temperature levels.

Automatic control
based on CO2
levels.

/7 o N Manually operated
\ A ) opening controlied by
.~ the occupant only.

Shunt fan. This fan is
@ controlled based on
CO2 levels in the Hall.

~ Air Handling Uret (AHU}
\4:'\, supply and extract
-2/ fans. (No HR).

B
'}'—w‘ e
LI ©



Summer Ventilation Strategy for Wilkinson Passivhaus ﬁ‘ HH:"“”:

Mixed mode ventilation

In summer, in Wikinson, both natural and
mechanical ventilation strategies are
combined. This is called 'mixed mcde' or
hybrid ventilation strategy.

/ \  Natural ventilation (NV)
t = | Indcor spaces are ventilated by
O/ opening windows, doors, etc.

Mechanical Ventilation (MV)
In machanical ventilation fans
are used to ensure ventilation
of the building.

Fresh outdoor alr enters the Summer ventilation strategy sections
classroom through manually To understand the airflow paths during the
operable windows and ventilation ventiation strategy in summer, study the
panels. ventiation sections.

i Occupied spacea:
Automatic control

classrooms | "
) ) < ( l__] | based on
T Temperature levels.

=3\ Automatic control
based on CO2
levels.

, , Manually operated
\ A ) opening controlied by
N\ the occupant onty.

Shunt fan. This fan is
@ controlled based on
CO2 levels in the Hall.

Air Handling Uret (AHU}
\650\, supply and extract
-2/ fans. (No HR).

ukpassivhaus

conference201s Ire
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Summer Ventilation Strategy for Wilkinson Passivhaus

Fresh outdoor air anters the
classroom through manually
operable windows and ventilation
panels.
Y Fresh air is also supplied to the
classrooms through ventilation
grilles, according to Timezones.

& Occupied space:
I classrooms

ukpassivhaus
conference2015
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Mixed mode ventilation

In summer, in Wikinson, both natural and
mechanical ventilation strategies are
combined. This is called 'mixed mede' or

hybrid ventilation strategy.

'/’ ::D \  Natural ventilation (NV)

\ A4/ Indoor spaces are ventilated by
S/ opening windows, doors, etc.

Mechanical Ventilation (MV) _—
In mechanical ventilation fans [ )
are used to ensure ventilation \,'
of the building. ~—

Summer ventiiation strategy sections
To understand the aiflow paths during the
ventiation strategy in summer, study the
ventiation sections.

‘,»"’* \ Automatic control

\l__l | based on

N Temperature levels.
—\ Automatic control

| based cn CO2
levels.

"5\, Manually operated
L ‘(\f\ | opening controlied by
./ the occupant only.

Shunt fan. This fan is
@ controllad based on
CO2 levels in the Hall.

Air Handling Uret (AHU}
supply and extract
fans. (No HR).

/
Q
(@

(

B bre




Summer Ventilation Strategy for Wilkinson Passivhaus A‘ HH : I I “ u :

Mixed mode ventilation

In summer, in Wikinson, both natural and
mechanical ventilation strategies are
combined. This is called 'mixed mede' or

hybrid ventilation strategy.

|/’ - \‘. Natural ventifation (NV)

. LJF/ Indcor spaces are ventilated by
S/  opening windows, doors, etc.

Mechanical Ventilation (MV)
In machanical ventilation fans
are used to ensure ventilation
of the building.

Fresh outdoar air anters the s X
ummer ventiliation strategy sections
classroom through manually To understand the airflow paths during the
: operable windows and ventilation ventiation strategy in summer, study the
& Occupied space: panels. ventiation sections.
' classrooms — Y e Fresh air is also supplied to the /> Automatic control
e ————— [ classrooms through ventilation | based on
grilles, according to Timezones. Temperature levels.

0 Warm air transfers from the
classrooms to the Hub, through
vents but also through open
doors.

3\ Automatic control
| based cn CO2
levels.

"\, Manually cperated
L ‘“f\ | opening controlied by
the occupant onty.

Shunt fan. This fan is
@ controllad based on
CO2 levels in the Hall.
m Air Handling Uret (AHU}
\'~O/ supply and extract
fans. (No HR).

Li(p?ssivhaus @
conference2015 H
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Summer Ventilation Strategy for Wilkinson Passivhaus A‘ HH : I I “ u :

p
1“‘.
Mixed mode ventilation
In summer, in Wikinson, both natural and
mechanical ventilation strategies are
combined. This is called 'mixed mede' or
hybrid ventilation strategy.
|/’ ::_D \  Natural ventilation (NV)
. LJF/ Indcor spaces are ventilated by
S/  opening windows, doors, etc.
Mechanical Ventilation (MV)
In machanical ventilation fans
are used to ensure ventilation
of the building.
Fresh outdoar air enters the Summer ventiiation strategy sections
classroom through manually To understand the aiflow paths during the
: operable windows and ventilation ventiation strategy in summer, study the
& Occupied space: panels. ventiation sections.
' classrooms — A*' Fresh air is also supplied to the /7 Automatic control
S AN classrooms through ventilation | based on
./ grilles, according to Timezones. Temperature levels.
o Warm alr transfers from the . Automatic control
classrooms to the Hub, through | based cn CO2
vents but also through open levels.
doors. =3
o /a N\ Manually cperated
Wamn, used air is extracted from \ b“r‘ | opening controlied by
the Hub, at hight level, near the .~ the occupant only.
plant room. Shunt fan. This fan is
@ controllad based on
CO2 levels in the Hall.
m Air Handling Uret (AHU}
\'~O/ supply and extract
W ~— fans. (No HR).

Li(p?ssivhaus @
conference2015 H
[E




Summer Ventilation Strategy for Wilkinson Passivhaus

Fresh outdoar air anters the
classroom through manually
operable windows and ventilation
panels.

Fresh air is also supplied to the
classrooms through ventilation
grilles, according to Timezones.

Warm air transfers from the
classrooms to the Hub, through
vents but also through open
doors.

Wamn, used air is extracted from
the Hub, at hight level, near the
plant room.

& Occupied space:
' classrooms

Warmn Bighter air rises and leaves
the buillding through the high-level
wmdows and roof hgl s

ukpassivhaus
conference2015
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Mixed mode ventilation

In summer, in Wikinson, both natural and
mechanical ventilation strategies are
combined. This is called 'mixed mede' or
hybrid ventilation strategy.

|/' 1\ Matural ventifation (NV)

\ D | Indoor spaces are ventilated by
N/ opening windows, doors, etc.

Mechanical Ventilation (MV)
In machanical ventilation fans
are used to ensure ventilation
of the building.

Summer ventilation strategy sections
To understand the aiflow paths during the
ventiation strategy in summer, study the
ventiation sections.

~=3 Automatic control

l_ _l | based cn

== Temperature lovels.
3\, Automatic control
| based on CO2
levels.

™, Manually cperated
[* | opening controlied by
.~ the occupant only.

Shunt fan. This fan is
@ controlled based on
CO2 levels in the Hall.

m Air Handling Uret (AHU}
60/ supply and extract
fans. (No HR).

B bre



Summer Ventilation Strategy for Wilkinson Passivhaus

& Occupied space:
' Hatl

ukpassivhaus
conference201s
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' In Summer ... ﬁ

)

Mixed mode ventilation

In summer, in Wikinson, both natural and
mechanical ventilation strategies are
combined. This is called 'mixed mcde' or
hybrid ventilation strategy.
/ 1\ Natural ventifation (NV)

D | Indcor spaces are ventilated by

NS/ opening windows, doors, etc.

Mechanical Ventilation (MV) A
In machanical ventilation fans g A
are usad to ensure ventilation \ "‘ /
of the building. A

Summer ventilation strategy sections
To understand the aiflow paths during the
ventiation strategy in summer, study the
ventiation sections.

/3 Automatic control
[_J | based cn
T Temperature levels.
/i~ Automatic control
{[““.]] based on CO2

7 levels.

, , Manually operated

| L[> | opening controlied by
A the occupant onty.
Shunt fan. This fan is
controlled based on
CO2 levels in the Hall.

~ Air Handling Uret (AHU}
\4:'\, supply and extract
-2/ fans. (No HR).

'}'_’. =~
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In summer, in Wikinson, both natural and
mechanical ventilation strategies are
combined. This is called 'mixed mcde' or
hybrid ventilation strategy.

Summer Ventilation Strategy for Wilkinson Passivhaus

In Summer ..

@@

/ A "\ Natural ventifation (NV)
t = | Indcor spaces are ventilated by
&/ opening windows, doors, etc.

(1)

Mechanical Ventilation (MV) 3
In mechanical ventilation fans /"
are used to ensure ventilation \ '~‘
of the building. S~

Fresh outdeor air enters the building
through open windows, ventilation
panels and doors.

Summer ventilation strategy sections
To understand the aiflow paths during the

ventiation strategy in summer, study the
ventiation sections.

& Occupied space:
‘ Hall

/7, Automatic cantrol
\ l__ll based cn

T Temperature levels.
=\ Automatic control

| based on CO2
" levels.

, , Manually operated

| L[> | opening controlied by
./ the occupant onty.
Shunt fan. This fan is
controlled based on
CO2 levels in the Hall.

/i\ Air Handling Uret (AHU}
(%, supply and extract
-2/ fans. (No HR).

ukpassivhaus
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Summer Ventilation Strategy for Wilkinson Passivhaus

& Occupied space:
P a

ukpassivhaus
conference2015

,  Fresh outdoor air enters the building

through open windows, ventilation
panels and doors.

Fresh air is supplied to the

' classrcoms

ARLHIYHE

|
\
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Mixed mode ventilation

In summer, in Wikinson, both natural and
mechanical ventilation strategies are
combined. This is called 'mixed mede' or

hybrid ventilation strategy.

Natural ventilation (NV)
Indcor spaces are ventilated by

./ opening windows, doors, etc.
Mechanical Ventilation (MV)  _—
In mechanical ventilation fans (8

are used to ensure ventilation
of the bullding.

Summer ventiiation strategy sections
To understand the aiflow paths during the
ventiation strategy in summer, study the
ventiation sections.

3, Automatic control
| based cn
" Temperature levels.

=\ Automatic control
| based on CO2
" levels.

™, Manually cperated

ﬁ\f‘ | opening controlied by
7 the occupant only.
Shunt fan. This fan is
@ controllad based on
CO2 levels in the Hall.
/‘\ Air Handling Uret (AHU}
\'~‘/ supply and extract
. fans. (No HR).

B bre



Summer Ventilation Strategy for Wilkinson Passivhaus A‘ HH : I I “ u :

Mixed mode ventilation

In summer, in Wikinson, both natural and
mechanical ventilation strategies are
combined. This is called 'mixed mede' or
hybrid ventilation strategy.

/ \  Natural ventilation (NV)
\ A4/ Indoor spaces are ventilated by
S/ opening windows, doors, etc.

( ’T Fresh outdeor air enters the building Mechanical Ventilation (MV)  _—
N/ i windows, ventilation In meachanical ventilation fans (
== an,-),:g‘mom ¢ are used to ansure ventilation \ '.
B ’ of the building. N

Fresh air is supplied to the
classrcoms Summer ventilation strategy sections
To understand the aiflow paths during the

N . S ventiation strategy in summer, study the
/. Fresh air transfers from the class ventiation seclions.

rocms to the hub

2 Occupied space:
' Hatl

‘,»""" \Automatic control

| l__l | based on

N Temperature levels.
—3\ Automatic control

| based on CO2
levels.

A\ Manually cperated
\ A ) opening controlied by
7 the occupant onty.

Shunt fan. This fan is
@ controllad based on
CO2 levels in the Hall.

Air Handling Uret (AHU}
supply and extract
fans. (No HR).

>/

(

/
0
N

d(p?ssivhaus @
conference2015 b 5
[E




Summer Ventilation Strategy for Wilkinson Passivhaus

——

(1)

& Occupied space:
' Hatl
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Fresh outdeor air enters the building
through open windows, ventilation
panels and doors.

Fresh air is supplied to the
classrcoms

Fresh air transfers from the class-
rocms to the hub

A shunt fan draws air from the
hwub and blows it to the Hall
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Mixed mode ventilation

In summer, in Wikinson, both natural and
mechanical ventilation strategies are
combined. This is called 'mixed mede' or
hybrid ventilation strategy.

e
'/ D \'
\ /

Natural ventilation (NV)
Indcor spaces are ventilated by
opening windows, doors, etc.

Mechanical Ventilation (MV) PP g &
In mechanical ventilation fans .
are used to ensure ventilation
of the building. ~—

(e2»)

Summer ventiiation strategy sections
To understand the aiflow paths during the
ventiation strategy in summer, study the
ventiation sections.

/3 Automatic control
\l__l | based on
\\l:'_ 2,

/

Temperatura levels.

=3\ Automatic control
| based cn CO2
levels.

/7o N\ Manually operated

f\ ‘(\f\ | opening controlied by

.~ the occupant only.
Shunt fan. This fan is
controllad based on
CO2 levels in the Hall.

/i\ Air Handling Uret (AHU}
supply and extract
fans. (No HR).
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Summer Ventilation Strategy for Wilkinson Passivhaus

Mixed mode ventilation

In summer, in Wikinson, both natural and
mechanical ventilation strategies are
combined. This is called 'mixed mede' or
hybrid ventilation strategy.

2 Occupied space:
' Hatl
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Fresh outdeor air enters the building
through open windows, ventilation
panels and doors.

Fresh air is supplied to the
classrcoms

Fresh air transfers from the class-
rocms to the hub

A shunt fan draws air from the
hwb and blows it to the Hall

Used air transfers from the hall to
the hub

/
f
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Natural ventilation (NV)
Indcor spaces are ventilated by
opening windows, doors, etc.

Mechanical Ventilation (MV)
In machanical ventilation fans
are used to ensure ventilation
of the building.

Summer ventiiation strategy sections
To understand the aiflow paths during the
ventiation strategy in summer, study the
ventiation sections.

@

Automatic control
based cn
Temperatura levels.

3\ Automatic control
| based cn CO2
levels.

/"o N\ Manually operated

\ {\f\ | opening controlied by

./ the occupant only.
Shunt fan. This fan is
controllad based on
CO2 levels in the Hall.

/i\ Air Handling Uret (AHU}

\'~O/ supply and extract

S fans. (No HR).
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Mixed mode ventilation

In summer, in Wikinson, both natural and
mechanical ventilation strategies are
combined. This is called 'mixed mede' or
hybrid ventilation strategy.

|/’ 3 \‘. Natural ventilation (NV)

\ D | Indcor spaces are ventilated by
./ opening windows, doors, etc.

( ’T\ Fresh outdoor air enters the building Mechanical Venullanonf(MV] N
N rough open wi ileati In machanical ventilation fans [
e thanois and do\:rlsndows' MRin are used to ensure ventilation \,' ‘
P : of the building. ~—
Fresh air is supplied to the
classrcoms Summer ventiiation strategy sections
To understand the aiflow paths during the
s+ Occupied space: Fresh air transfers from the class- :;ﬁ:ﬁ: :gé‘:;‘fé e Ay
' Hall Av —/ rocms to the hub B )
'l_ ;l Automatic control
("'4' ™ A shunt fan draws air from the \\r" _,,' leed ;;:uml

\_/ hub and blows it to the Hall =
5\ Automatic control

/" Used air transfers from the hall to

(5) | based cn CO2
./ the hub 7 levels.
(=) Warm air is extracted from the hub :r\ \ zﬁa’:::a"ycm::: by
"/ space through the AHU without R Do”g,pam =y
heat recavary

Shunt fan. This fan is
@ controllad based on
CO2 levels in the Hall.
m Air Handling Uret (AHU}
\'~O/ supply and extract
fans. (No HR).
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Occupied space:

.
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Fresh outdeor air enters the building
through open windows, ventilation
panels and doors.

Fresh air is supplied to the
classrcoms

Fresh air transfers from the class-
rocms to the hub

A shunt fan draws air from the
hwb and blows it to the Hall

Used air transfers from the hall to
the hub

Warm air is extracted from the hub
space through the AHU without
heat recovary

Warm air leaves the building through

' the high-level windows in both the

hall and the hub.
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Mixed mode ventilation

In summer, in Wikinson, both natural and
mechanical ventilation strategies are
combined. This is called 'mixed mede' or
hybrid ventilation strategy.
/ -\D\\'\
\ /

N/

Natural ventilation (NV)
Indcor spaces are ventilated by
opening windows, doors, etc.

Mechanical Ventilation (MV)
In machanical ventilation fans
are used to ensure ventilation
of the building.

Summer ventilation strategy sections
To understand the aiflow paths during the
ventiation strategy in summer, study the
ventiation sections.

=3, Automatic control

based cn
Temperatura levels.

—3\  Automatic control
| based on CO2
levels.

. Manually cperated
| opening controlied by
.~ the occupant only.
Shunt fan. This fan is

controlled based on
CO2 levels in the Hall.

Air Handling Uret (AHU}
supply and extract
fans. (No HR).
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Explaining BMS override controls for windows A‘ HH:"“H:

( ) 4 N\
) - . High-level windows & How?
Which switch? Where? roof-lights override switch
@ . click
Users can take over control of these high-level
openings, using override switches, located & First Second
cqnvenlently in the building and clearly labelled release click T
(Figure X.Y).
Any action using override switches lasts for 2 To open
hours. These are called override switches
because they allow the user to override the BMS )
[ settings. Witbow window window
PEN starts holds
In the hub-space, different high-level windows, opening position
respond to different override switches, as the
hub-space is notionally divided in east and west
B ZOnes.
To close
| Wl window window
: AT starts stops
' closing moving
West zone East zone
Roof-light B HL windows & HL windows . . .
Override % Override % Override Each action will last (override the
switch switch switch BMS) for 2 hours.
Please let the facilities manager know if you have to use the override switch too
L ) \oﬁen and if windows do not operate automatically the way they should. /
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Explaining BMS controls for high-level windows in Wilkinson

High-level windows and roof-lights in the
building are automatically operated. These open

/ °C and close with the use of actuators which are
L °C — controlled by the BMS, based on Temperature

y |

/"Y —J <« N\ readings in the relevant zone..
A

/\' ~——)

The high-level windows in the hub-space open °C — —
to prevent overheating of the hub-space but also
to help cool down the rest of the building (see

schematic cross-section).
Warmer air escapes through the open high level

windows. vThis movement draws inside cooler Windows close automatically if

outdoor air heavy rain is detected in the
direction of the window, or if it is
too windy.

The BMS settings for the daytime
operation of high-level windows
and roof-lights are the same for
both winter and summer mode.

‘When school is NOT occupied.’

m High-level windows remain

closed outside the school
occupancy hours and outside
overnight cooling hours.
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‘When school is OCCUPIED.’

If the highest temperature in any of the
classrooms of the ‘Natural ventilation zone’
(Tzmax),goes over the Natural Ventilation
Setpoint which is 24 °C, then windows will start
opening.

The windows will be fully open at 26 °C.

‘Overnight cooling with Natural
Ventilation’

Can be activated by the FM (see ‘How to
activate overnight cooling’ section) once made
available by the BMS.

Overnight cooling is available:

- Between 9pm and 6 am.

- If BMS is on sumer mode.

- Outdoor Air Temperature (OAT) is lower than
the Highest space temperature of the zone
(Tzmax).

- Tzmax was above the Night-time free cooling
Temperature; 25 °C, at any point during the
previous day’s occupancy.

- Tzmax is above 16 °C.

ARLHIYHE

Natural Ventilation Zones

The Natural Ventilation Zones (NVZ) are notional
zones in the building. Temperature readings in
each zone affect the control of the high-level
windows in that zone. Zones 1 & 2 include a part
of the Hub and adjacent rooms.

7 NV Zone 1 NV Zone 2
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Fourth Generation Passivhaus School A‘ HH:"“H:
Trimsaren: Carmarthenshire: Coming Soon!
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Fourth Generation Passivhaus School
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Summary
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. use PHPP as a design tool from day one

. work with Passivhaus skilled experts

. collaborative team work at every stage

. constant focus on simplicity of design and detailing

. relentless focus on value engineering to achieve cost

. focussed workshops with all key sub-contractors

. rigorous and frequent site inspection

. continuous building monitoring and rigorous analysis of data

. work with and help end user understand their new environment

. learn lessons from monitored data and end user feedback and include within next

project
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19t Century 20th Century 215t Century
simple complex simple
energy consuming energy offsetting energy saving
uncomfortable unsustainable comfortable
d(passwhaus
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Thank you for listening |




