uk

Hereford Archive and
Records Centre

Early Design Decisions

Jonathan Hines, Managing Director, Architype

® ¢



ol — - ‘ il "I L T R e TR |
& ' il r PTTR T T T e Ll I T S b I b il
1l 1 P . b et B e L L ) 1SS
y ] ad ! p o S I T | AEEE - A I i wedl L T Al

L eETm Mo i "*mwu*” ' o A VO B B )

- : : —

RORe

- ke - |
TR S .o‘ﬂn.j_ s
M ol s_‘“ i'..r L5
- o gl (T4 [T [FrT
L‘ T R B aw | ™ T M S O A
M!a‘k L il T TN T
o el ‘“W.‘ii."-’ | T
s . oAl N T s e e | ]
o | “m,q T T T T T Ll T Y -
ol i T i s it hmh»...ll-l...ﬂh‘

-
el iy )

F 7 Y I~ T ey
mmln

=3 11

T Y
TR P T

i lu-..amddmnh L.
o ilh L ERERTE:

FRET T TSR R
. CIMLLEES LEEE B

o bl l.uﬂ'lu

.n.-a-h»- A
‘u‘& 4
[

i

™
i .

e 5
i eEMER

d fw“ n. u.lln-d
MJ.I..J.’E.

L

s Wbk

: P | bl
L‘--N".ﬂ'—lﬂﬂ'ﬂl ﬂlﬂ!ﬁ!l.hl Y w.ﬂ.lﬂﬂl
‘ Q-gg:,,.;r SNEREW |

b mlh.d“m O N TR
- | Wwd‘ ik L ey

[T m
MR R .. A
e s iu..d.lﬂ“ﬁll.lhﬂ.l‘

uu ”HV.M
‘ [T IN

;jll \ lil ll-l.--lﬂldi-lllll-.-l

e i M B R
Illibli‘tﬂ T o HL]HT""III[JIL(

P Ja.-iwl_ﬂlliﬂli-l-ll-lm_klll-l-lil-

e o e e L R O -

N TR TG ﬁuull-l.imﬂﬂ T lia
-Il-l.ll-ll

VAT TAERRL e UL T T TR
st oot | W RN llllﬂl-.-lh-lﬂ‘lll

b lhﬂdm " ')
e il d !
HI!.II-I-
mﬁﬁ.ﬂ-ﬂ&
T n 1" . 4

.‘M u—-‘um'

1

&

[FCEP

P TP T

o i 2 T
P T L T T TR

el MM

um\-ﬂ“ (R
T Mlﬂ

("Ll ._Lr:.ml

b e o
SNAE R

h il a4 et

.M...l Mu“ﬂﬂﬂ‘}m e x;».

[T
“Iltﬁlﬂlll-.-r
I- ]

[
N .hdﬂ-tﬂ&.

e I T [



: & ‘.L 1 L |
sl .ln. ﬂ.l nh b o

' R L [T f LT LI} ‘ ) |
av e T4 BRI e
o A i B _v ; 3 B P T T
by TP T " " | [ o< r u’ni L)
“ m ] ' § B - .-
a8 . " | { | ! N

e ik 4“«.““..“}“‘ Hlﬂ IR e -“'---..
T Ll g T e ‘Q‘”l..&‘* ! , 1

—

oo i D .ml.unm.ll..ummm | ] il S oy Ty

Tl e R S T [ i |
uz—aﬂ‘m‘.x‘ MI-LL undh -. s el na_un-‘ | JME | y i JE s A“--. u--u
sl SHdR. AT . dE R T Ihi.ﬂu PP hu‘unhﬂuu-u i W m“ﬂ...-l-VFMHm
[ P TR SR | . e ,Inu-umlll'l-lk'ﬂ PR [T
b I | I )-‘: e | T, T | M&MU“.M?[ [ P N
. B o BeoPBlG LTy v..Julll. |- LVETT T [ il
.lh i hh .n. — ..:.,Illui e ¥ Wi Wy -, oL ‘.ﬁ RJH‘L-I! b
: : T—— ﬂ'-.u. [ ol bl e oo A Y U500 B B pi& .r-uk dusd.
s Wi ‘&b liﬂ_ “u.‘u [T | NE‘ DOt i
L 4‘-1- i .H il LT A di Dl L o
|l o TOT T4 B Jtahﬂl! Wik | mw.lﬂﬂﬂml_-“h

- o
"

AMum iM”."n

i et 8- -

..-A‘n_’*

-

...w i Y] P [ JIM gll.. TTT "8
O Ll i i M.a

T
s il | oy M ..Ml-...v [T




) 4 Y . Fe il i M|
Sl X bty ) AT ko A L T M (i) A AR i
£l i1 | = 4 ik N i) e B i B 4 1 ) | j
! ] - ! i S [ I’ ‘ 1" A | [ | i |
o G s d Ll i "r,.ﬂ Ll [ vl o o/ I T A
Y ’ = T kit TOTT W T l

i ’ T R
T | ‘ ITH il IN
" il . ‘- .j - 8 i ‘L"[ ﬂil ll-l.--lﬂldi-lll-ll-.-I
e ] [ o 8 _ £ du‘w
by ol g Sl R 1L L‘--N“.ﬁ'—lﬂﬂ'ﬂl Hlﬂ!ml.hlﬂ' w.ll.lﬂﬂl 7l o M 7
.‘ o o T [ TG ™ fanih e SREEW .l.ib li‘&' T i L] ) ik ol | L (
L‘ T N ke »—l‘-.-.hs B o b L LR | [~ TFI
SR AR 1ok 5 il o o 0 o DU ) L PrTS nuidl-ﬂll.ﬂ‘i--l.lm-ﬂ-l-l-lﬂ-
o il A Y 0 It B 6 50 ™ b IR T T T T T 11 [ ] W,
[T o RN SRR b s e | ‘ P e R T TG ﬁuull-nimﬂﬂ T
| *'m,q T 7 1 T T T T mahldﬂm kT I T -Il-l.ﬁl-.l
BT T T o BT T hmh»..ll-l....ﬂh‘ N T FRL T T T T TR )
T T L TR I IIUHI-.-.H-H-‘III

b 1“#“"’ 'J

ST Q”Jd !
ﬂlﬂ..l-l-

mnﬁii.ﬂ-ﬂﬁ

allii )8
8if < e ol sl RN - o el el a A0 S el ks R
[T m.um

[ Y T ol ’ ]

4 hm‘l .
| saan .‘Mu—-‘u
au llTE - | B A i | ‘ T ..m..ullsy"
PRI LAY [ T .- l.ﬂ_ 4 : Y=y “,‘ i s a0 [l . | LiL M!
. 8- L e dm ‘h ‘- ‘. “‘l“ﬂ“ L ks " HM‘ ‘\ .M...l Mu‘ﬂﬂﬂh‘ e 8 d s R quw
& g"u l&_'. AENEMEE ) N .. A ; [ 1 i

PREET Ty Ll e s iﬁ.d..“....h‘.u [BEET'T 1

. LN LEEE B PYikais Iﬁllt:lﬁlll.-..lIﬂF

o bl l.uﬂ'lu

.n.-a-h»- A b -
ol i ., AN u.lln-d
r - chbws sl

i

™ J 7
Bl o M.

[
N .hdﬂ-tﬂ&.

A i e byl it ol




Major electrical use before building is A-Typical Summer Profile
occupied, in both summer and winter Shape

(6 cleaners arrive @ 5am) substantial energy use when

June 2010, Average Electricity Profiles building is or is nearly empty in

morning
20.00
18.00 - ) ) )
Admin staff arrive at 7:30am, teaching staff
16.00 - arrive between 8 - 8:45
14.00 |
12.00 1
s 0.00
l . {
3
B.00 -
6.00 -
; 4, 35kWh

4.00 1 03:30am : 7:30pm T~

2.00 - i

0.00 -
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Occupied Days - Teaching Staff
. Primary School Pupils
Unoccupied Days
Breakfast Club (Cooked breakfast on Thursdays) |Staff Meeting 1x/week

Baseload
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Indoor air quality in winter
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Indoor air quality in winter
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Indoor air quality in winter
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Indoor air quality in winter
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kWh/sqm / year
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HARC — two parts of the brief....

1. public access rooms and library, exhibition
space, conservation studios, office space
etc

= standard comfort requirements

uk p @



HARC — two parts of the brief....

2. archive storage for historic records,
parchments, maps, books, artefacts etc

= very specific environmental requirements

....... defined in ‘PD 5454:2012’
- slow changing temperature 13-20 deg C
- constant humidity 30-60% RH

uk p @



Two ways of designing an archive
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LAy

uk

Foyer:
Solar gain & underfioor heating
heat the foyer up to 40°c

A A A

2016

A

Archive:
Mechanically Cooled Space

Library:
Mechanically Heated Space

Low levels of insulation In the roof & external walls

<

i
No Insulation of thermal breaks between lirary & archive ‘

North .—)




Past Current Future

simple complex simple
energy consuming energy offsetting energy saving
uncomfortable unsustainable comfortable



Past Current Future

simple complex simple
energy consuming energy offsetting energy saving
uncomfortable unsustainable comfortable



Past Current Future
simple complex simple
energy consuming energy offsetting energy saving

uncomfortable unsustainable comfortable



Simple design strategy

Design strategy that reflects different functional
and environmental requirements of the brief

* Kee
* Kee
* Kee
* Kee

uk

ol
ol
ol
ol

ne overall form simple
ne building zoning simple
ne systems simple

ne controls simple
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uk

Keep Cool
(Passive)

north

2016

Keep Warm (Passivhaus)

south
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SIgn strategy:.
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Energy balance using PHPP

. Simplest form Repository G/L
. Low IHGs 0.6W/m? 0 Heat
. c.a. 1 air change/day 12,0
. No HRV l e
° RH 40-60% 00 % Wall/ground thermal
. RH buffering by contents =,, [ * o bridge
. Temp 14°C-20°C < " vent
. No cooling 260 .
. Supply air dehumidification
. Inspired by Tim Padfield &  Roof
Danish archives 2.0 ]
¥ Ext walls
0.0

Www.conservationphysics.org

Losses Gains


















Passivhaus v Conventional....

i )



Passivhaus v Conventional....

Energy comparison:

i )



Passivhaus v Conventional....

Energy comparison:

» passivhaus 80% less
overall energy consumption

uk p @
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LAy

uk

Foyer:
Solar gain & underfioor heating
heat the foyer up to 40°c

A A A

2016

A

Archive:
Mechanically Cooled Space

Library:
Mechanically Heated Space

Low levels of insulation In the roof & external walls

<

i
No Insulation of thermal breaks between lirary & archive ‘

North .—)




EnergyostPperZqme

£25.00

80% reduction

£20.00

£15.00H

£10.00

£5.000E

£0.00m

Precedent

Hereford




Passivhaus v Conventional....

Cost comparison:.

i )



Passivhaus v Conventional....

Cost comparison:.

- passivhaus 5% cheaper
to build

uk p @



Passivhaus v Conventional....

Cost comparison:.

- HARC 35% cheaper than
benchmark archive costs

uk p @



Passivhaus v Conventional....

e £1,935/ m?

» of which M&E = £307 / m2

uk p @



So why did Passivhaus work?

A healthy mixture of bespoke need + commerciality + passion to succeed

ALL team
on board

Suited
Building
Type Time
available

M&E
Reduced

Robust Architype
detailing passion and

attention to

detall Quality no

longer a D&B
concern

EC HARRIS
BUILT ASSET
CONSULTANCY

AN £ ARCADIS COMPANY



Hereford Archive first floor repository store
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Troubleshooting 1

Hot water through
repository pipework.

_osses from insulated
nipe was enough to
neat the building!

Valves shut manually.

uk




Troubleshooting 2

Photostore dehumidifier
Installed backwards so
running inefficiently and
generating unwanted
heat In the service core.

Fixed In June 2015

uk




Troubleshooting 3

Faulty sensor wiring
made the heating come
on when well above set-
point!

How fast/automatic
does heating response
need to be?

uk
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Lessons

uk

Get the early design decisions right!

* Kee
* Kee
* Kee
* Kee

0 passivhaus at the heart of everything

ol
ol

ol

ninking logically
ne overall form and zoning simple

ne systems and controls simple

®



Lessons

Don’t give up!

« keep arguing the case at every stage
« keep working together throughout
« keep monitoring and fixing things

i )



uk

Thank you !

Jonathan Hines

jonathan.hines@architype.co.uk

mob: 07802 202397
@ArchitypeUK
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