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evidence



“The simplest way to 

achieve simplicity is through 

thoughtful reduction”

John Maeda, Simplicity law 1

(with thanks to Nick Grant)
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Half-hourly Electrical Demand Profiles

Admin staff arrive at 7:30am, teaching staff 

arrive between 8 - 8:45

Occupied Days

Unoccupied Days

Baseload

Major electrical use before building is 

occupied, in both summer and winter

(6 cleaners arrive @ 5am)

A-Typical Summer Profile 

Shape

substantial energy use when 

building is or is nearly empty in 

morning











©Dennis Gilbert/VIEW



Exemplary Low Carbon Building (Passivhaus, BREEAM Outstanding), University of East Anglia©Dennis Gilbert/VIEW



Indoor air quality in winter



Indoor air quality in winter



Indoor air quality in winter



Indoor air quality in winter
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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



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



Two ways of designing an archive
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Simple design strategy

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

• keep the overall form simple

• keep the building zoning simple

• keep the systems simple

• keep the controls simple
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Key design strategy:
Office isolated from cooler repository

20-22°C 

this side 

all year

14°C 

this side 

is ideal
Image Nick Grant
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Energy balance using PHPP

• Simplest form

• Low IHGs 0.6W/m2

• c.a. 1 air change/day
• No HRV

• RH 40-60%

• RH buffering by contents
• Temp 14°C-20°C

• No cooling

• Supply air dehumidification
• Inspired by Tim Padfield & 

Danish archives

www.conservationphysics.org













Passivhaus v Conventional….
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Energy comparison:



Passivhaus v Conventional….

Energy comparison:

• passivhaus 80% less 
overall energy consumption





£0.00	

£5.00	

£10.00	

£15.00	

£20.00	

£25.00	

Hull Hereford 

Energy	cost	per	sqm	

80% reduction

Precedent Hereford



Passivhaus v Conventional….

Cost comparison:



Passivhaus v Conventional….

Cost comparison:

• passivhaus 5% cheaper 
to build



Passivhaus v Conventional….

Cost comparison:

• HARC 35% cheaper than 
benchmark archive costs



Passivhaus v Conventional….

• £1,935 / m2

• of which M&E = £307 / m2



So why did Passivhaus work?

Architype
passion and 
attention to 

detail

Robust 
detailing

Suited 
Building 

Type

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

58

Kier rose 
to 

Challenge

Quality no 
longer a D&B 

concern

Time 
available

M&E 
Reduced

ALL team 
on board



It works!



Troubleshooting 1

Hot water through 

repository pipework.

Losses from insulated 

pipe was enough to 

heat the building!

Valves shut manually.



Troubleshooting 2

Photostore dehumidifier 

installed backwards so 

running inefficiently and 

generating unwanted 

heat in the service core. 

Fixed in June 2015



Troubleshooting 3

Faulty sensor wiring 

made the heating come 

on when well above set-

point!

How fast/automatic  

does heating response 

need to be?



Feb 2016 (no heating since June)



Feb 2016 (no heating since June)



March 2016 (no heating since June) 

Vent rate for whole repository building reduced from 250 to 100m3/h on 
4/3/16 as an experiment.
RH crept up +2% but even more stable



March 2016 (no heating since June) 

Vent rate for whole repository building reduced from 250 to 100m3/h on 
4/3/16 as an experiment.
RH crept up +2% but even more stable
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Lessons

Get the early design decisions right!

• keep passivhaus at the heart of everything

• keep thinking logically

• keep the overall form and zoning simple

• keep the 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



Thank you !

Jonathan Hines

jonathan.hines@architype.co.uk

mob: 07802 202397 

@ArchitypeUK

mailto:jonathan.hines@architype.co.uk

