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Standards, guidelines, guidance

Standards often involve some legal compliance E T
(include peer review or public comment). |

Guidance comes from professional bodies (e.g.
[IC/ ICOM-CC environmental guidelines).

Garry Thomson’s book became a d facto standard. |

‘ASHRAE’ is a chapter in a book.
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The anatomy ot a ‘standard’

* Why?
* For Whom?

* By Whom?
* Bodies
* People

* Knowledge?

* Discourse?

* Context?

* Methods of control?
* Application?
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-What is the reason for the standard?
-Who benefits from it’s existence?

-Who was at the table?
* What kind of body produced it?
* Who was literally at the table?

-What knowledge was available?

-What issues were being discussed?
-What is the scope of the document?
-What methods of control are implied?
-How is it applied?



ASHRAE: The basics

ASHRAE American Society tor Heating Refrigeration
and Air-conditioning Engineers

Applications Handbook, published every four years.

Since 1999, there has been a chapter about Museums,
Galleries, Archives, and Libraries (MGAL).

Deals with control of relative humidity (RH)
temperature and pollution.

The 2019 had the most significant revisions.
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ASHRAE: The background (Why?)

A means for conservation field to engage with and
influence the facilities/ engineering communities

Intended to offer pragmatic guidance for museum
design, management

Classifies environments based on what might be
expected (kind of museum, climate zone, etc.)

AA, A, B, C, D classifications with broad idea of

climate risk
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1. TERMINOLOGY
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For whom?

For engineers, but wider audience
use 1t (used internationally)

more recently...

Process that doesn’t assume
HVAC or ‘problem’

Stakeholders — stages and levels
of engagement
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| Institution’s mission/strategy

2. Determine needs 3. Current environment

PRE-DESIGN
= 4. Owerview of risks I
- COLLECTION- SLILDING- PEOFLE -
Arcept &
* continue o
5 Accept or modify environment monmer
Modify *.
= 6. Analyzelpredict achievable environment
" '
7_%et objectives & criteria Fiadrig small
problems may
'* it require

options

8. Develop options

¥

9 Review options & select

¥

10. Pre-design brief

Menitoring should
continue fior
qualitycontrol &
recommissioning

'

I'l. Design of the solution

¥

12. Procurement & construction

|4 Training & documentation

¥

15. Evaluate & revise

STAKEHOLDERS
Lead Consult Inform
1. |pir/cur COLL, IFM ARCH, ENG, EXT
; ! il
©|2. |couL, IFm CUR ENG
=
8
3. | EXT/COLL, IFM | CUR/EXT,SEC | ARCH, ENG
4. | EXT/COLL,IFM ENG, ARCH, DIR
CUR, EXT, SEC
5. | DIR/CUR/COLL | ARCH, ENG, IFM | DIR
6. |IFM, ENG, ARCH | COLL, CUR, EXT, | DIR, ALL
=z ARCH
Qo
Z|7. [coLL, 1Fm, ENG | EXT, CUR, ARCH | EXT
(=]
&L
&|8. | ARCH/ENG/EXT | CUR, COLL, SEC, | ALL
|1FM |
9. |ALL EXT, ALL ALL
10.| DIR/CUR, COLL, |SEC, EXT, CFO ENG, ARCH,
IFM COMM
— | 11.| ENG/ARCH IFM, COLL, SEC, | CUR/DIR,
g | EXT | COMM
‘E‘ 12.| ENG/ARCH, IFM, | COLL, SEC, CUR/DIR
o CFO COMM
4] 13.[ comm, ENG IFM, EXT, CFO | SEC, COLL, CUR
=
3| 14.| IFM, ENG COLL, SEC, ALL
g COMM
L] 15.|ene/ext v | coLt, sec CUR/DIR

ALL All Institution staff; ARCH Architect; IFM Internal facilities
staff (e.g. Facilities manager, Building manager); CFO Chief
Financial Officer; COLL Collections staff (include Collections
Manager, Conservator, Registrar), COMM Commissioning
agent; CUR Curatorial; DIR Director; ENG Engineer; EXT Exter-
nal experts; SEC Security.

These are roles, rather than job titles, and some may overlap. It
is best to involve people early in the process rather than later.

ASHRAE Handbook 2019, Taylor (forthcoming)



By whom?

International Institute of Who was best prepared to
Conservation’s role of do this in 1947?

conservation 1947 e Conservator

“understanding and
controlling of agencies
of deterioration”

* Scientist
e Art Historian
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By whom?

Environmental Guidelines

ICOM-CC and IIC :
Declaration (2014) Who is best prepared to

. . explain these complexities?
12 15 acknowledged that the issue b b

of collection and material * Conservator

environmental requirenents is e Scientist

complex, and conservators/

° . <
conservation scientists should Art Historian

actively seek to explain and * Facilities manager
unpack these complexities.’ e Collections manager
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Knowledge

100% E . & I . . .
51900,2002100\ so| o5 i1z | 6
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u
I l I(l I Ashley-Smith, J. (2018) ‘Challenges of managing collection environments’,
Conservation Perspectives (GCI Newsletter) 33(2), 4-9



Knowledge

“the standard specification of . Because of an
+/- 4 or 5% in RH control is | air-conditioning
based more on what we can |
reasonably expect the
equipment to do than on any
deep knowledge of the effect
of small variations on the
exhibit.”

Please visit us
again soon.

.‘1.-‘-‘.
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Thomson (1986), 116. The result, not the process, remained.

L
I I Thomson G. (1986) The Museum Environment. 2d ed. L.ondon: Butterworth-Heinemann



Still many knowledge gaps

Cause-effect information not well
understood

Evidence based on mock-ups J. Paul Getty Trust

.-

Influence of existing damage on
object response not known
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Discourse, topics of the period

“T'he debate on standards was
driven by the social responsibility
of reducing non-renewable
energy consumption and creating
a sustainable future”.

Kirby-Atkinson 2016, 5

Tim Padfield www.conservationphysics.com

[
I l I(l I Kirby Atkinson, J. 2016 ‘Preventive conservation and the environment: Summary of

IIC Hong Kong Congress panel discussion’ Szudies in Conservation, 61. Sup 1, p.1-6.



Context, location

[ Target: 45-55%RH, 19-22°C S\§ \g

Sea Level Elevation > ¥
—e— Manila (Extremely hot/humid) >
—©--Miami (very hot/humid) o
—a&— Luxor (very hot/dry) / S
—A--Houston (hot/humid)
—8— Melbourne (warm/humid) /

—-©--Los Angeles (warm/dry)

—A— Cape Town (warm/marine) p
—-A—-Turin (mixed/humid)

—@— Seattle (mixed/marine)

- ©—-Pittsburgh (cool/humid)
—A— Minneapolis (cold/humid)
—A--Anchorage (very cold)

0%RH

-10 -5 0 5 10 15 20 25 30

Air Temperature (°C)

Taylor, J. & Boersma, F (2018) ‘Managing Environments for Collections: The Impact of International Loans
on Sustainable Climate Strategies’, Presented at IIC Congress Preventive conservation: State of the Art, Turin
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Methods of control (what’s possible)

Guidance at National Trust UK
informed by technical possibilities

Conservation heating — successtul

approach in UK

* Closed during winters

* Temperature not important

Knole House. National Trust

* Phvysical damage main concern
y g
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Methods of control (ASHRAE)

Climate zone (and envelope)

Zoning (collection/ non-collection,
public, non-public, low-occupancy)

System design & selection

Controls guidance

ANSI/ASHRAE
Standard 169-2013

Dual heating/cooling set points, esp. low-

OCcupancy spaces

NiKU
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ASHRAE Control classification

Table3 Temperature and Relative Humidity Specifications for Collections

Maximum Flacraation: aad
Gradient: in Controlled Space:
Short Flacruation: Seazomal
Set Point or 3 Adjustment: in
Type Azgual Average | Clas: of Control | Space Gradient: | System Set Poimt Collection Rick: and Besefit:
Gemeral 0%k AA =3%h 22K Relative bumidity | Norisk of mechanical damage to most artifacts and
Muzeums, (ox Eistoric anamal | Precisioa coatrol, o change paintam. Some metals and minenls myy degade if
Art Galleries, |verage for parma- |20 seasozal UpSKidewn SK | 50% rh axceods a critical relative bumidiey.
Librarie:, and | 2sat collections) changes Chaesmically unstable objects mmusable within
Archive: decades
Tempeaeure st 13 =5%h 22K Up 10% 2 Sezall risk of mechamical dxmage to high-
U:‘:ﬁ‘“‘ E;":‘C‘“BHM Precisiea coatol. doan 10% 2 vulnenbility artifacts; 20 mechamical riak to most
&oor:. () wome gradieats or UpSK: nﬁcnpnn::p.phmom and books.
oo, ":h tote- Room wasonal changes, down 10K Chaemmically unstable objects mmusable withia
o hezmically |Now:Rooms | oo pors - decade:
sable collec- | intended for loan 210% A2 22K RE 20 change
toas, especially | exkibisons must Up K. dowz 10K
#mechazically |handle setpoint  |p 210%®m 23K |Up10%. Modarate risk of meckanical damage to Bigh
medumiobigh |pecifedinlom o iy cont, dowz 10% 2 vulnerability artiface; timy rick to Zost paistiags,
vabenbility.  |ageement. oypi- | omg gradients Upl0K.butzot | most photographs, some atifacts, some books: 20
cally 50% 5. 21°C. | ot wriner tomm- abere 30°C risk to many artifaces and most books
bt sometizmes 55% | pormre Chesmically umsablo objects mmmsable within
or 60% b setback decades, less if routinely a1 30°C, but cold winter
peiods double Life
C Within 25 1o 75% zh year-round High risk of mechanical damage to high-
Proveat all high- | Temperanwe rarely over 30°C, vulnenbility artifacts; moderate ridk to most paint-
nisk extremes wsually below 25°C ings, most photographs, some atfacts, some
bocks; tizy risk to many artifacts and most books
Cheszically unstable objects wusable witkin
decades, less x!romc.‘y 2230°C, but cold winter
pesiods dosble Life
D Rolaably below 75% th High nisk of sudden or cuxnlative mechanical
Provent daznage o most artifacts and paiztings because of
daxpoess low-buzsidity “acm but aveids high-] h:n.dxrr
dalaz: aad d pocially in
ST, P papec, aad pb b
Ho.d por.h nd’lgxd corroncn avoided.
Chezmmically umstable objects mmmsable within
decades, .nsu.romdy 22 30°C, but cold winter
pesiods double Life
Archives, Cold Store: 210% 3 22K Cheszically unstable objects usable for milleazia.
Librarie: =20°C.40%h Relative busmsidicy Sucmuatons under 006 mont &
20t affect most propesly packaged records 3t thete
Storing chessi- temperanues (tme out of sworags becomes Lfetime
cally usstable determinant)

Cool Store: 10°C

(Evea if ackioved oxly during winter setback, this is 3 2t

Chezzically unstable objects nsable for 2 ceatury or

300 0%k advanage o such collections, 23 loag as dump is 20t mcurmred) e S-.;hboolu a:dpapnn tead to have low
Special Metal | Dry room: Relative bumidity not to exceed s0me critical valus,
Collection: Oto30% 2 typcaly 30% th

Note Shont Nactustions sems sy Ductustion low than the seaxasl afjutnont. However, 1 soled & e soction an Repomse Tanes of Artifacts, some Nectustons are 100 short

ASHRAE Applications Handbook 2015

10 affoct soems wrtfaces or enclosod srtifaces
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Long Sumaaal | o Callection Sunefits and Risks
Typu af Rirm — Bdjustrants - ew Table 5, Serstiviey of Unpreefied Object to RH
e - Fram Annual - Phacauwtion i, Foe o ishm phin of albjaces b umel i naltving
Typi af Cantral - Anira s Spacw .
Eallaction limits Avarage Birad lams citugory. See Takle 5 Clikses of Chemical Stabiiey for
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N et guar renation and grows, sl rapid cosraian avsded.
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ressn 658 rh it isggs.
= t5% ih, T K o= mulak, i aieas, and minacals may diggride drh
smickenal . Far Incriase by 5 K;
Pl unrurr, . = 10°C B ¥ axeaeds @ enitieal value
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Lisratiu in histariz
- &l annual increase by
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Raildings ar | sE5% ch | and [P — o mockamicsl riek tn meat ertifach, paintings, photogzeghs,
O] aassnal S ra e, | A0% & +5% th, T K x=d beaks; r=all sk of machanizzl damags o high-
purpose-built . vulncrabdbty artifact
chania in & 10°C Increase by 3 K
Foams. semcmranung | £ 350 | In putse P (Carrant know bdge considers The specilicatios A2 and A2
and rh diplay mrwis, | 40K ak causing the same low sk of mechisical damage to
Temperatun R ble el et o Slow seasonil sfuit=ant of 1% ch
Ak g near Al i Bt atsd b caaria tha same machasacal ridk as rapid
humdan Tezzitiza =350 x| e s | Mo ctamgo ke ' =i of 5% rh, dos 15 sign s ralasa ben
wmiurl. J—— 265% v | can apply. E aesering withis thee msatks of & ilow Fandition. )
acascas] Incrcasc by S E | il o, 1K
chazgerin Lt crzzmas by Chamicilly usilabie sbject detarer ite signilicasly mithin
rmpememare | £ 2550 LK duecades i1 10°C, twite as Last aach S K highar
anly
3 et guar renation and grows, sl rapid cosraian avsded.
Limitad Chamical da ration Ralti during ceal wister periods
For increase by
=5 N Mo sk ol mel el d
230 rh | par=anest Al 1 N
Pl unrw suaenal a7l ch | eallection Dvie: it e by Baki. Tiny riv 1o s
.ﬂ'ﬂ» cRangas n - artilaes, wo=a bosks. Moderite ride 10 gh-valnesabiig
Aalbaries, histeric 108 & -
rhand large . £10r% ch, 3 K | artilass,
Archiom and & 500 annual Incrid in by
amicicnal . Ckjicts mads with Mexile paists and lastics thal beco=a
Ligrarias awarape ol i | 10K Brhe ] iel, st " f
R chuangpas in tote ) | and et e by i ritt wihies cold, such il pantings on caswid, nised §pacia
e L] cars whan Bandbng in cobd bempe b i
rduce ilfe rescmratura, | 830K
i Chamicilly usitable objects dirte e it signilicamly mithin
o . " (Hote 5) decadis it I0°C, twice ai st aach 3 K highar
L o
hRiatanc - Chemiml dcisriorabion kalis durizg coal winls poiod
Hon
e i - " & ietios s grorth, and capid coeroaiom sveidad.
LT Feoventra 5k Widhin I5% ———— Tiny risk ef mockaedesl damegs to many sctifach end =eat
(dapmnding ==memeon e b= TS zh -I:!':I;In = bosky; moderste riak 4o mord pamsizg, mest phetmpreghs,
e el |t { o ar o yesraroe=d. - }\'.d:iu 1mm= ertifschy, seme bosks; kigh rie to Egh-rulnerakdbiny
som). dmizzetenl | o gpap Moty | ThicE . .
(Mot 4] ==d proveat Temperatoe T emmerature Ewen gezeber cxor i neoded then peovided in B when
high Hats G usnally below o E' " | headling chjzcty meds with flzxibls paints and plaaties thes
rempormure | OO | agnn ;'I;fL- | bzzeme beittls when cald, vack 2 printings oo ze
[Ee— = Chemizally unatzkls objeos debmriarmis signifizeatly witsin
decaden 2k 2T, bwice e fatceck 5 E higher
Chamically usitabie oigects ditarer e signilicasly within
o P ——— Hat decadis it 10°C, and tmice as Tia2 aach 3 K highar.
f— B Ralitien [em——— Cinwar bl v, cool w widson can extand thier .
P—— Prowemt wary | £75% rh hurmid ity abava 655 r.-_l.u.u v natio djluﬂl'.__iw up!ul EETTEAN G diad.
BusildIngs high s ol ksl B berw AP High rizk of iudde= or cumulative meckasiea] Samaps in
higbaric : P — 154, i mant artifects and printing becane of Jow-humadbne
& : fracture; but avoids higk-bumidity dclimination o=d
T

defermatinns, spesiclly invesssn, printings, paper, s=d
a——

ASHRAE Applications Handbook 2019




ASHRAE 2015

Table 3. Temperature and Relative Humidity Specifications for Collections

Maximum| Fluctuations and
Gradients in Controlled Spaces

NiKU

Type

Set Point or
Annual Average

Class of Control

Short Fluctuations
plus
Space Gradients

Seasonal
Adjustments in
System Set Point

General
Museums,
Art Galleries,
Libraries. and
Archives

All reading and
retrieval rooms,
rooms for
storing
chemically
stable
collections,
especially 1f
mechanically
medium to high
vulnerability.

50% rh

{or historic annual
average for
permanent
collections)

Temperature set
between 59 and

T1°F

Note: Rooms
intended for loan
exhibitions must
handle set point
specified in loan
agreement,
typically 50% rh,
T0°F, but
sometimes 35% or

60% rh.

AA

Precision control,
no seasonal
changes, with
system failure
fallback

+5% rh, +4°F

Relative humidity

no change
Up 9°F: down 9°F

A
Precision control,
some gradients or
seasonal changes,
not both, with

+5% rh, +4°F

Up 10% rh,
down 10% rh
Up 9°F;
down 18°F

Precision control,
some gradients
plus winter
temperature
setback

ASHRAE Applications Handbook 2015

system failure +10% rh, +4°F RH no change
fallback Up 9°F; down 18°F
B +10% rh, £9°F Up 10%,

down 10% rh
Up 18°F, but not
above B6°F




ASHRAE 2019

Table 13. Temperature and Relative Humidity Specifications for Collections

Seasonal Short Term
Long term Adjustments .
Type of - Annual Fluctuations plus
- outer limits from Annual .
Tvoe of Control - Averages ) Space Gradients
Ype ol (Note 1) Average (Note 3)

ﬂﬂ;lﬂﬂﬂ“ﬂﬂ:_ (Note 2)
and Building

AA o

Precision ﬁg; :}}; No change to

control, no == relafive humidity | | 8¢ [h +4°F
Museums Easnnal =30°F For I]:.:Iuc:rease hﬁr 9 Q:FF’
P : hanges to | Thqep permanent ecrease by

- T - 4 .

Archives and E.?s]i;ﬁ[;ﬁm.
Librariesin | Al anmual Increase by 10%%
modern Precision =33%1h averaze ofth | T
purpose-built | control, =h5% 1h and Decrease by
buildings or | seasonal termperature 10% rh. =5% rh, =4°
purpose-built | changesin | =30°F P " | Increase by 9°F;
rooms. Lir;};irarure < T1°F In public ]i);%rease by
Temperature E’LEE' ATEEs,
at or near Al N _ comfort
human Precizion :3}5;:_: th temperstures | No change to th.
comfort. conirol, <65% 1h iy

seasonal canapply. | Inerease by S joel iy s p K

changes in =50°F ]E; :cFreasE by o

temperature | = 77°F

only

a
n I(u ASHRAE Applications Handbook 2019



Table 3, 2015 Table 13, 2019

Control class based on precision Control type based on building
Set point: 50%/20°C or annual avg. Set point: Annual avg.
Loans coupled with set point Loans separate
Seasonal changes/gradients Seasonal changes/ gradients
AA: +/-5%, 9°F seasonal AA: +/-5%, 9°F seasonal
A: short OR long term shifts A: short AND long term shifts
Outer limits Outer limits
AA - B: limits from set point AA - B: 35-65% RH (B: 30°C)
C: 25-75% RH, <30°C C: 25-65%RH, <25°C (75%/30°)
D: <75% D: <75%RH (65%, with mold check)

niKu



Process: An example

R > 30
Dt & .
Control Type 'B &8 &°
S %
N
Long-Term Outer Limit: 30-70%RH, < 86°F 6\§ 25
') A
@® Annual Average: 42%RH, 70°F g
, ©
E, Seasonal Adjustment Range: 1\, 10%RH; T 18°F, |, 36°F 20 ©
oD
. "4
A Max Seasonal Adjustments, Exceeds Outer Limit ~
> b
A Max Seasonal Adjustments, Within Outer Limit 0"\& 3
o 35 =
o
3
e
g
10 >
R £
-
5
— 0%RH 0

25 30 35 40 45 50 55 60 65 70 75 80 85 90 95 100

u
I l I(l I Air Temperature (°F)
Beltran, V. and Taylor, J. (2018)



Process: An example

i g s
Control Type 'B $ &°
5
N

Long-Term Outer Limit: 30-70%RH, < 86°F 6,§ 25
@ E—
@ Annual Average: 42%RH, 70°F 4 ;
A ©
Seasonal Adjustment Range, Within Outer Limit pr 20 ©
’ ' iy
A Max Seasonal Adjustments, Within Quter Limit 2 £ : e
/ [
Short-term Fluctuations around Max Seasonal Adj: ; I olgl‘\ o
+10%RH, +9°F & 15 2
e o
L } Range: Seasonal Adj + Short-Term Fluct : oo
o
: 3
I o<
. 105
e %
no"e [=
=
T

<
0%RH 0

25 30 35 40 45 50 55 60 65 70 75 80 85 S0 95 100

I I i(l I Air Temperature (°F)
Beltran, V. and Taylor, J. (2018)



Closing words

Standards have many influences, good and bad.

—

They're of their time and place.

Concepts can be adjusted, depending on
purpose.

New guidance (including ASHRAE) involves
sustainability and decision processes.

Becoming more complex, more collaborative.

Practice, theory and research

NiKU



THANK YOU

joel.taylor(@niku.no

NiKU


mailto:Joel.taylor@niku.no

