Define sustainable indoor
climate for cultural

Determine set-points EXAMPLE
It's time... First, a small checklist. ASHRAE 2019 - Al
@ REALITY CHECK: Collection: paper, main other risk: light

& ldentify and understand damage / change
@ Are your goals realistic? ouilding envelope: historical building - old warehouse -

EXIsting and past damage to classic mixed heritage collections
2 P 2 2 Com pa re MECHANICAL @ |s there is collection damage? arge glass roof, climate system: heating in winter, outdoor

® @ . =
- © Have you identified the type of damage? climate: temperate, budget and staff: private museum,
tO CI I mate YES Avoid constant high s It related to unsuited indoor climate? imited resources, 1technical FTE on staff.

RH (+70% and -30 % Have you identified your different zones and their needs?

. . . . . : : . e d ata RH), avoid 24h RH @ Have you chosen which guideline or current institutional set-point to ® DAMAGE / CHANGE: embrittlement, accidification
1N an ex| Stl N b Ul | d | N deformation, : : weakening retraction, adhesive : corF:traction sl and T fluctuations use as a reference for the different zones? © ZONE: Main exhibition room, open space, mezzanine on st
g g : cracking, shrinkage, swelling, warping, 4 ¢5rmation failure, increased, éxpansion, t & oA 3 (+10%) and 5°C Have you calculated your nistorical average? floor. Most works in modern (not airtight) display cases.
Mechanical | flaking, delamination, ftigue. separation chipping, flaking dehydration, do i:rac. = if‘ I " Do you understand that choices are not only dependant on the needs of o .
embrittlement, loss  softening delgmihatli%n ' embrittlement, frost  dissication = ahmln.a '|°“' LEs e - your collection, but also the building envelope capacity and the @ GUIDELINE: Chosen to compare existing climate to
of flexibility damage rr;gc ezratr?lecsa CHEMICAL systems present (different systems can control different rooms). ASHRAE Al.
RIOP | YES Do you understand that a strict indoor climate can have severe
speeds up chemical Avoid constant high implications on your energy use and (subsequently) your budget.
acidification, oxidation, efflorecence (salt - creased processes: hydrolysis, \ Ean? cc%ns:talnt high © Consult all stakeholders and verify again: are your goals still realistic?
: : . | . | ] il : . . Materia
chomical  |Cckition eslt S |nydrolysis igration), chemical  embrittlement,  2492ton darkening.  lossofsSengthand | poview your climate R (marert
emica crystallization, corrosion, emIssion O S, other pnenomena
® : reactions, efflorecence (salt : : : data and logbook. Are
Rea I It Check degradation, color efflorecence (salt ecolerated agin migration) softening,.. leading to related to high T h g /
y fading migration), staining Iy J accelerated natural here anyl. akmgges BIOLOGICAL Conclusion
hat | ded / what is possible aging g|ilr‘c:r\hii%’cgs(S‘IZre]I<>628)tgﬂd / YES -
What Is nee
P START Try to . - or are your goals Avoid constant high Create time plot © DETERMINE SET-POINTS:
link the o o O Increases mold and ;. .reased release of Increases mold and : listic (stap 5312 Tand constant . |
9 o o . . insect and mold causing staining, ! insect and mold causing staining, leading to increased 9 /2 70) a 4.2. Seasonal fluctuations: annual avg. + seasonal fluct.
Current state of the to your Biological d | ¢ d PN of dormant and d | t d PN i<k of local mold create ventilation. 43, L limit:

Consider collection . current evelopment an weakening, . active mold (can go evelopment an weakening, : risk o .3. Long term outer limit:
risks: light, water collection. What climate o growth discoloration. higher unnoticed) growth discoloration. higher growth N O il v Seasonal T » 1s higher then long term outer Tmax.
(infiltration). fire... (type of) damage is ' O o presence of insects presence of insects : Seasonal RH ¢ is equal to long term outer RHmMIn.

visible? 4.4. 24h Fluctuations: on top of the seasonal fluctuations
T +:around long lerm outer limit because seasonal
Trmax too high

RH «: around long term outer limit

Your current
iIndoor climate

about energy IS probably basic tins |
' savings”? suited for your asic tips into
What is the (natural) 9 Y account, it is still

. . C ity and state of collection . s0 | Annual avg. T is too high to realistically obtain a
buffering capacity of vour climate control dentify the NO e 9° ASHRAE AT Climate. This, partially, due to the large glass
our buildin : through the
Y 9 system(s) (if present). needs based on followi t L A S, surfaces of the building envelope. | |
envelope olowing Steps Annual avg. RH is low in winter due to heating without

CONSIDERATIONS / IMPACT .

Do you want /
have to think

| Establish the link between damage and indoor climate (e.g.: cracks can also be caused by bad air handling, discoloration by light and mold by a temporary leak. While taking these

)

and material . . o .
sensitivities of ASHRAE B (often used for historical buildings), might be

»
= ANNUAL / HISTORICAL AVERAGE 2 mors realistic choice Combie lesepeatng n winer
What is your outdoor Budget available for (permanent) : : : anda light blocking materials In summer.
. ) : . . N th aYe) f idelin ) ) ) . : ) .
Cllmatetlﬂ ;,elc’lﬂthn to en(ejrgy %Of)sulmftﬁﬂ collection on the choice of guidelines O K, O How to interpret historical average in relation to your indoor climate %0
your potential energy and technical sta
' |

cost (maintenance). BU"—_Dl_NG | o CLIMATE SYSTEM REQUIRED YO U R E « No climate system - correct representation of the natural capacity of your building envelope -

(deSE)rllJprtFl)OgSOef t&jﬁ/ﬁ;lfé\l/\?gIr;ilenr%}e/n/vglggsei)ve (eicipczg-i?ﬂirg%/tﬁéarssgzFaUJg'ed)Climates DO N E - Heating only > T » and RH ¢« in winter 20 |

well insulated / historical building Partial climate control possible » Cooling only » T + and RH = in summer I m Iementatign
m badly insulated / open stucture No climate control possible . Mechanlc.:a.l / na:cural ventilation > ¢ cha.nc.es of mold developmept. | o S p
« (De)humidification » RH » when humidifying, RH+ when dehumidifying then naturally
« HVAC - climate is result of impact of natural building envelope quality + system perfomance 10 - Aftermath
BUDGET: ENERGY USE 1OUTDOOR CLIMATE
(except low-energy / passive build) the bigger th.e gap be.tweeﬂ your T
Define zones —J hiGhor the costr Clmater e I : | auideli B L ndcaetne ()
medium ignher the Ccost. Feb Mar April May June July Aug Sept oct Nov Dec zones and the
Collection preferences per materials high o SN nternatlona g l." : € Ines Historical building, Belgium Calculated set-points for: recl?rfff irswettk;e OOO L?:‘?‘rem‘?'l‘!'ers'
P P Existing guidelines can serve as a reference for your institutional climate RH Annual average: 44%RH -ﬁnnu%{avg Risﬁtz&%zom N ?acmty report dm
- According to ,

. @)
T Annual average: 24°C >4h fluctuations
Tmax

2 munc o
\ / \ / @ \ / @ \ ASHRAE 2019, Climate Class Al: geatggiﬁg Tmax: 25°C + 2°C/24h If heeded, set

RH Long term outer limit: 35-65% RH o Tmin: 14°C - 2°C/24h

D

Collection / public:

define your needs Collection, not Non collection. (Annual / hist.) average Seasonal fluctuations Long term outer limits 24h Fluctuations T Long term outer limit: 10-25°C | g%i[;‘fé'i‘;ﬁ;?e some
based on the public: define the .= . L | F| ions: +- 1009 24h fluctuations : exceptional
llecti needs based on the public: tocus on Fluctuations starting from the s Seasorlwa IF e S 5ee 0eC, / 40 YOI @i (i t * t
collection f T Seasonal Fluctuations: +5°C, -10°C o RHmax: 54% + 5%/24h set points
- : comfort temperature T and RH averaged of a . ‘ Represent the minimum and Are related to the response Actit : Tand RH : loan |
composition ana collection CO M FO R representative yeart or a g?c?vvi&lnl /gfggggo?w\;el(/aa?ieations maximum values that should time of object or the time an R} 24 Pluctustions: £75% RH o oStROINS__ RHMin: 35% - 5%/24h agreements gurlng
comior Ve \ longer period. It's an important Seasongl fetuations wil ' not be surpassed (with a object needs to respond to HCtUations. == °tt|eSt'
Typically desk area's or 0 starting point for collections  duce the ener possible exemption of 24h or environmental changes. Lesser ﬁoo e.jt' meSt
Ki s C 5 + that have resided in the same - Y . short term fluctuation). These daily / hourly / weekly changes 0>0>0 —linfefeln
working area's. Create a 3] It 7 , Jd | = : ;
et consumption and can relieve Keep on driest
comfort temperature. - (© building / climate for a long ctress from mechanical outer limits are mainly will cause lower stress and Of testi J .
© g' time. If unknown, an educated cystems. Seasons can be determined to reduce the risk strain. E.g. unframed paper will t t o t rﬁZaI?L?ri?\g (( ” ‘E?\ce)?/‘eear:tggt
o3 L= guess can be made. Be open to >. | of mechanical response and respond faster to RH ++ then a C p y h m Ch o—> Q{’ .
M OV' N G P E R M A N E N T STO R Z& G E e revision after measurements. idnecﬁirdrmgeggiggoonna)”y leg. mold germination wooden sculpture. rea e s c ro e rlc a r )Lllcételr_?r;ﬁl;lg)él_l g!:a::rc:pc?ingly
. . ,
IS it 3 S| (metric) units
Moving from one place to This is usually the dominant Take into account natural buffering ki S® | 2014 - 1com-cc & IIC ' i B (i ' ' ' ' ' Barometric Pressure 101.325 KPa (sea level)
g nep - INE ally v collul bacod and | WOrKIing S | T Series of remarks endorsing the 'Bizot Green Protocol' (international), AIC (American, national) and AICCM (Australia, national) :
another can require time for an institutional climate, acceptable for capacity. cellulose based and large space guid. Based on data from Carrier Corporation Cat. No. 794-001, Dated 1975
artwork to adapt to another the bulk of the collection mass collections. -1 e e TR LEGEND
Climateo - : ' ° ° o ) )
(?I(i)rl\gat:gll-alsR:,El T o 0 +1OC§DH_10% : r I RH: +5% Historical building, Belgium RH: Relotive Hurmidity (in 5
: : ! 0 . . . . Relative Humidity (Iin %
=1 annual avg. +50CT;1OOC : T:10 - 25°C '_: RH: 35 - 65% : T 22°C @ B Anidal avelagedRipsas k24 T: Temperature (in °C)
2019 - ASHRAE o RH-: ' RH: =l e, +: high(er), will increase, upper
For chemically unstable objects rooms: ' . I, [ NH: +10°C y ClIMate Class Al CLIMATE 2 PRESERV . fluctuath - Aluctuat
th(metalshgnstba :)Iet glass, %Iastlcas, ) HE 5019 - ASHRAE SUFAE N o : I . ._ Long term outer limit: 35-65% RH, 10-25°C A i iR 1 fluctuations, will fluctuate
ethnographic objects, mixed media,... - . . . o . . LCO |
Jrap JSCES, . ’ Climate class B comfort 9 L10°c. 20°c |9 +10%. -10% ) T:<30°C, 1y RH:30-70% | T 25°C Seasonal Fluctuations: +- 10%RH, +5°C, -10°C .
consider small scale solutions. B : : 0 I - Climate2p (C2P) | et coordinated by the Roval Institute f
. 5 : Imate reserv 1S a Project coordlinate W e KOYyal INstitute 10r
N O . [ . 24h Fluctuations: +- 5% RH, +- 2°C : Cultural Heritage (KIK-IRPA), realised with the help of the Catholic University of
t = . ,
oca e — 2019 - ASHRAE T: usually RH: between 0 T < 40°C | I RH: > 25 %, : T: rarely ; A Leuven (KUL), the University of Liege (Ulg), International Centre for the Study
s the - Climate class C < 25°C 25 - 759, 0 - . 0 < 759% > 30°C no ! ) | oftfgje Pr_eser\/|at_|on an Regtoratl?n czjf C(Zjultulral Property (ICCROM) and the
institutional ° S Ste - eememw- : C;%rg)t\g%ascyy Calculated set-points for: | Academia Belgica. The project Is funded Belspo.
o ° o . 0 . . : . .
climate similar Understand syste Mms and collection y m W | 2019 ASHRAE RH: reliably ' 7% for x daye - Annual avg RH:44, T:24 | This graph was created for the C2p summer school and is part of a larger
tcl)' the Oglglhal . . Which rooms are - Climate class D <"75% " : - According to ASHRAE 2019, Al | Want to know more? visit: https:/mwww.kikirpa.be/en/orojects/climate2preserv
climate: Collection preferences per materials S —— . . 9EO ; \
CO ntrO”ed by . . - ; - - ; . X ; . 24N ﬂuctua“ons Tmax. 25 C + 2 C/24h /'l -
which system(s)? — 2019 - ASHRAE Loans are not tied to a climate class. They are the result from a negotiation between two parties taking into account their respective - o in: 14°C - 2°C/24h = Cl ARIEICATION
® — Loans climates. RHmax:ITand RHE:RHW Tmin: 14°C - 2°C j
. . W, - — | tpoint RHmMax: 54% + 5%/24h - This flowchart does not represent all factors that can be taken into account
'Classic museum m;%ng;lé?saetssrfgt%ra| moan |l g:gdaﬁog,!bﬁ;ozeen Can you identify > HE 2014 - Bizot ;' l;' =TT - | | ) e e pnex RHMin: 35% - 5%/24h when considering the aspects of indoor climate and it's influence on
climate": organic - , TAS() y ge. : T:'stable’ © RH:+10% T:16 - 25°C 1 RH:45-55% | T: 'stable RH: £10% ¢ 9970 = 070 - | _= collection preservation. It merely highlights the most influencial factors and
. . buffer RH fluctuations. photography, metals, or every room Green Protocol 0 i | O P aims at being an aid for descision-making for a broader group of
CO.”eCthnS an.d classic Passive and active chemically unstable how they are : I : I i — stakeholders. | Note that many national institutions provide guidance
mixed collections control possible N conditioned:? BE 1SO 18934:2011 T 1900 , 0 : 0 | - = based on your local climate.
Heati . Cool storége (ﬁxéd avg.) I 1:8-16°C 0 i | ,,,, — = For more information, more detailed sources can be consulted:
: nglill? gg =T 0 : 1 : ,,,,,,,, 1= = i - Agent of Deterioration: Incorrect Relative Humidity, Algentd 01; )
. - S R . .o ¢ttty vt AL T | — i Deterioration: Incorrect Temperature & Environmental guidelines for
Y E S Climate chambers IBOW ?xyg|$n Stlcl)rage. - Humldlleatlon ISO 18934:2011 : T:4°C I T: O - 8°C 0 0 RH-30-50% 10} 0 e - : museums, Canadian Conservation Institute (CCI - ICC, 2017) - Available in
and quarantine CngeeCJE(i:(;anso,A"\Sded - [?ehl.lmldl- o Cold storage (fixed avg.) 0 .l T e e e e i E English and French
rooms: [oans and benefit: reduces risk fication — 0 L T ——————— i . Managing indoor climate risks, Cultural Heritage Agency of the
) | 18934:2011 : o 0 | : Netherlands (RCE, 2018) - Available in English and Dutc
collection mobility on pesfs Mecblan.lcal SO 18934:20 ! T 50-0°C ' = herlands ( ) ilable i lish and h
SRR A o Frozen storage \' . ! } \ / . ASHRAE Handbook 2019 - HVAC Applications, Chapter 24: Museums,
\/ w k / k / - - - - = = = = Galleries, Archives, and Libraries, American Society of Heating,
Refrigerating and Air-Conditioning Engineers (ASHRAE) - English




