Yro npousonuio 2 centsiopsa? Knumarudeckas 3arajka B XpaHWJInIIe.
Yactb 4 —ajibTepHATHBHbIE PellIeHHS.

Hapnetoch, Bam nmonpaswiicst Hamn pebyc. MHOTHE YnTaTeIN NPEATIOKIIN CBOU PEIICHUs, U IBOE
U3 HUX YTraJalu:

I'epr bonenc (Geert Bellens) mpeamosioxuin, 4to perucrparop ObUT MOMEIIEH B JAPYYIO
KOMHATYy.

”If someone was breathing close to the logger, the temperature would rise at 16u30, but humidity also.
If a heat source was involved (local heater, lamp,..) | would expect rising temperatures, and lower
humidity, but no that drastically.

I would think someone took the datalogger to another room (warmer, dryer) and then maybe outside in
the car for a night, to put it back the 3th September...?”

«Ecnm 6bl KTO-TO AblWwan pagom c permctpatopom, To B 16:30 TemnepaTypa Bo3pocna 6bl, HO U
BN1A*KHOCTb TOXKe. Ecnn 6bl 6bla 3a4eMCTBOBAH UCTOYHMK Tenna (oborpesaTenb, 1amna...), MOXHO 6blno
6bl 0XXMAATb POCT TEMNEPATYPbLI U CHUMKEHWNE BAAXKHOCTU, HO HE TaKMX 3HAUMTENbHbIX. Al AYMalo YTO, KTO-
TO NepemecTua pernctpaTop B Apyryto KomHaTy (bonee Tennyto, cyxyto), a 3aTem NepeHec ero Ha HoYb B
aBTOMO6OWIb, M BEPHY/ 06paTHO 3 ceHTALPA..?»

Maiikn Xomn (Michagl Hall) caenan momubiii aHamm3 cuTyalu, KOTOPBIA OBUI COBEPIIEHHO
TOYCH.

”l would suggest that the logger was actually removed from it’s original location. The changes in
humidity are being driven by the changes in temperature. Looking at the conditions before and after the
fluctuations the conditions are fairly stable. The sudden change in temperature could be caused by
someone accidentally putting the logger into their bag that has come from a warmer environment,
walked out of the building allowing the temperature to cool, then got in a car,driven home with the air
con on, got home at about 17:30, the car is left in the evening sunlight allowing the car to warm up
before the sun disappears giving a gradual cool down overnight. At 07:30 next morning, the person
drives into work, realises they have taken the logger home and puts it back in situ.”

«fl NpeanosoXKy, YTO perncTpaTop bbbl U3BAT CO CBOETO MecTa. MI3MeHeHUs BNAKHOCTU ONpeaensainuch
M3MeHeHWeM TemnepaTypbl. YCN0BMA [0 WM MNociae KoiebaHui BbIrnagat cTabuibHbimU. BHesanHoe
U3MeHeHWe TeMnepaTypbl MOXKeT ObiTb BbI3BAHO TEM, YTO PETrMUCTPATOP MOJIOXKWUIM B CYMKY, KOTOPYIO
npuHecaun n3 6onee TENIOr0 NOMELLEHUA. Ty CYMKY BbIHEC/IM Ha Y/IMLY, AaB PErnMcTPaTopy OX/1aanTbCs,
3aTeM MOJIOKUAWN B MAlWWHY U OTBE3/IU AOMOW C BK/IOYEHHbIM KOHAMLMOHEPOM. [loMol npuexanun B
17:30, ocTaBM/AM MalWWHY HA COJMIHLE, KOTOpas CHayasa nporpesacb, a Mnociae 3axoda CoJHUA
nocTeneHHo ox/a)kaanacb B TedeHue Houu. B 7:30 cneaytowmm yTpom noexanu Ha paboTy, noHMMas,
YTO YBE3/U PErncTpaTop, U BEPHYAMN ero Ha MecTo.»

XoTs 9T0 OBIIa W BEpHAs pasrajka JyIsl HaIIero ciaydas, €CTh W JPYrue MPearooKeHHS,
KOTOPBIC 3aCITy)KHBAIOT BHUMAHUS

“The weather was mild during early September 2013, with daytime temperature at around 24 deg C.
However, yourT changes are too rapid to be caused by normal daily fluctuations. The RH changes in this
case are counter correlated with your T changes, which suggests that something affected T but confirms
you have no independent RH control. As you say there is no HVAC an equipment malfunction can be
excluded. Something lead to the steady then rapid T increase, then slow drop during the night, followed
by rapid normalisation of conditions. Do you have central heating in the building which came on, the
store got too warm, someone opened a window in the evening of the 2nd which was left open over night
then closed in the morning of the 3rd?”



«lMoroaa B Hayane ceHTabpa 2013 roga 6blna MATKOM ¢ AHEBHOW TemnepaTypoit okono 24 C°. OgHakKo, y
BaC TemnepaTypa MeHANacb CAUWKOM bObIcTpo, 4TOBbl MOXKHO 6bln0 cuMTaTb 3TM KoebaHus
ectecTBeHHbIMU. OTHOCUTENbHAA BAAXKHOCTb KOPpEenupyeTca C TemnepatypHbIMU U3MEHEHUAMMU, YTO
npegnonaraet Kakoe-To BO34eNCTBME HA TemnepaTypy 6e3 oTAeNnbHOro BO3AEWCTBMA Ha BAAXKHOCTD.
MocKoNbKy, KaK Bbl yKasanu, cuctembl HVAC He ycTaHOB/IEHbI, HEMCNPABHOCTb 060PYA0BAHMA MOXKHO
WUCKNOUYNTb. YTO-TO MpuMBENO K YCTOMYMBOMY, a 3aTeEM CTPEMUTENbHOMY MNOAbEMY TeMMepaTypbl M
nocneayrowemy measieHHOMY Cnafy HOUYbIO, 32 KOTOPbIM NOC/aeA0Baia CTPeMUTEIbHAA HOPMAAn3auua
ycnoBuid. MoeT y Bac eCTb LeHTpPasibHOE OTOMN/IEHNE, KOTOPOE BKAKOYMAOCH, 3aTEM B MOMELLEHMM CTaNO
YKapKo, 1 Be4epom 2 ceHTABPA KTO-TO OTKPbI/I OKHO M OCTaBWA Ha HOYb A0 yTpa 3 ceHTabpa?»

“Potentially something was dropped over the data logger such as a box or bubble pack, etc. and the
readings are for a very small contained space surrounding the DL. The next time someone was near the
DL they removed the covering.”

«YTO-TO Habpocuam Ha permctTpaTop — KOpobKy uau naket. lNoKasaHuAa npubopa 6biAn caenaHbl Ana
O4YeHb MaseHbKOro NPOCTPaHCTBA BOKPYr Hero. 3aTem KTO-TO OKasascsa pAagom ¢ Npubopom u CHAA To,
YTO ero NoKpPbLIBaNO.»

“My first avenue of inquiry would be to confirm the integrity of the datalogger; was the data
compromised in its collection, interpretation, storage or transmission?

Secondly, was there any other evidence of the T and RH fluctuation?

Thirdly, what are the items in storage? Could anything there be a cause?

Perhaps there would be clues in those answers.”

«MepBbIM HanmpaBleHMEM MOEro pacciefoBaHus 6blna 6bl NPOBEPKA LUENOCTHOCTM  AAaHHbIX
perucTpatopa, KoTtopas Morna ObiTb HapylleHa Ha 3Tane ux cbopa, WUHTepnpeTaumn, XpaHeHua U
nepenayn?

BTOpbIM — €CTb N KaKMe-To Apyrue A0Ka3aTenbCTBa KonebaHMi TemnepaTypbl U BAAXKHOCTU?

TpeTbMm — Kakue NpeaMeTbl HAXOAUNNCH B XpaHUAuLwe? Moram oHu cTaTb NPUYNUHON?

BO3MOXHO, B OTBETAX Ha 3T BONPOCHI MOTYT ObITb KAOUM K pasragke.»

"A staff member did something dry as they left for home and undid it when they arrived in the
morning;not sure what they did though!”

«KTO-TO M3 COTPYAHMKOB nepen yxoaom ,D,OMOﬁ BK/TIOYUN YTO-TO CYWNTb U BbIKKOYUA YTPOM, XOTA HE
3Halo, YTO OHU Cﬂ,eﬂaﬂl/l!»

”l agree with Kathy Karkut, something has fallen over the datalogger unit creating a microclimate — a
sheet of bubble wrap or tissue — or some creature has interfered with the sensor — or maybe there is a
ghost in the machine...”

«fl cornawycb ¢ Katn Kapkyt (Kathy Karkut), uto-To ynano Ha perncrtpatop, co3aas MUKPOKAUMAT — INCT
Ny3blpYaTON MNEHKMU UM TKaHb — AN YTO-TO KMBOE COMPMKACANOChb C CEHCOPOM — WU MOXKET bbiTb, B
npubope nNoABMACA NPU3pPaK...»

“There was marked solar flare activity from Sept 1 to Sept 3 2013. Could that have had anything to do
with disrupting the datalogger readings?“

«C 1 no 3 ceHtabpa 2013 6bl1a OTMEYEHA CO/MHEYHAs aKTMBHOCTb. MOMMO 3TO BbI3BaTb HapylleHWs B
MoKasaHuAX pernctpatopa?»

Haunbonee nHTEpecHOE albTEPHATUBHOE PEIICHUE U TAKOE, O KAKOM Sl U HE JyMaJia, MPeIIoKUII
Jar Hummmmypa (Doug Nishimura). Mer mpuHHMaeM Kak akCHOMY TO, YTO MbI HJTH CaMO 3/1aHHUE
¥ IpuOOpHI B HEM co3liaeM kiaumar. Ho nHoria 6piBaeT Ha00OpOT - MPEAMETHI CO3AI0T KIMMAT:

”l was going to comment that the places where temperature and relative humidity go up or down



together (at least briefly) looks like the objects controlling the conditions. We’ve seen this in a historic
house in which the attic went up and down in temperature with day and night. In the day, temperature
would rise accompanied sometimes by a small dip in RH followed by a sharp rise in RH before plunging.
As temperature peaked and started dropping, we might see a little upward spike in RH but followed by a
sharp drop in RH as temperature fell before rising back up. This was the wood in the attic releasing water
vapor as temperature went up (off-setting the expected drop in RH as temperature rose) and the
adsorption of water back into the wood as the temperature fell again. We more recently ran into in a
warehouse full of ceramic pottery pieces from archaeological digs. The clay was also adsorbing water as
temperature went down and releasing as the pottery pieces warmed up.

«B Mmectax, rge TemnepaTypa M OTHOCUTE/NbHAA BAAXKHOCTb MOBLIWAKTCA WAM MOHMUXKALOTCA
OLHOBPEMEHHO, Ha KAMMATUYECKME YCAOBUA OKasblBAlOT BAUAHUE NpPeaMeTbl, KOTopble TaM Haxo4ATcA.
Mbl Habntogann 3TO B CTapbiX AOMaXx, FAe Ha Yephakax Temnepatypa MOBbIWANACh U MOHUMKaNaAcCb B
TeYeHMe AHA M HOuYM. [JHem noBblWEHME TemMNepaTypbl CONPOBOXAANOCL HEBONbLUMM CHUMKEHUEM
BNIAXKHOCTU, 3@ KOTOPbIM C/1efl0Basio pe3Koe MOBbIWEHME BAAXKHOCTM, 3aTeM — ee CHUKeHue. Koraa
TemnepaTtypa AOCTUrana nuMka M HauyMHana nagaTb, Mbl HabNOAANM HEBONBLUOM CKAYOK BAAXKHOCTU U
nocneayrollee pesKoe CHUMKEHWE ee, KOTOPOe COMPOBOXAANOCH CHUMMKEHMem TemnepaTypbl. Mpu
nogbeMe TemnepaTypbl AepeBAHHbIE KOHCTPYKLMM Ha 4Yephake HauMHaAM BbIMYCKaTb BOAAHblE
ucnapeHua (KOMMNeHCUMpys NafeHWe BAAXKHOCTM MNPV MOBbIWEHUM TemnepaTypbl), Npu NaseHuu
TemnepaTypbl BAara CHoBa nornowanace. Mbl coBCEM HEAABHO CTONKHY/INCb C aHANIOFMYHOW CUTyaLmei
Ha CKNage GparmMeHTOB KEPaMUYECKOWN MMHAHOM NOCYAbl U3 aPXEONIOMMYECKUX PACKONOK. MMMHA TaKKe
BOMpana B ceba Bnary nNpuv CHUXKEHMM TemnepaTypbl U OTAaBajsa €e npu MNPOrpeBe MUHAHbIX
dparmeHTOB.

Matted photos in Cardboard Box:
RH Change in Microenvironment

T B EH of Tid_B_eardbosrd
BOVT RGN - FOND O AS

I've included a pdf slide of on an experiment my colleague, Jean-Louis, did with sensors in a box of
matted photographs. He actually had a sensor inside the stack, inside the box on top of, or beside the
stack and outside the box. The large arrows point out the first points that show the effect of the material
on the RH inside the box. So you see as the temperature goes up, the humidity sharply follows it up
before talking a long slower slide towards equilibrium. When the temperature goes down, we get a
sharp drop in RH followed by the long slow slide towards equilibrium. As we poked into data that people



uploaded to eClimateNotebook, we noticed this pattern appearing surprisingly often and we figured out
that if you start from an empty room with non-hygroscopic walls, the environment is what it is. We start
adding objects into the room and the room controls the objects. Eventually you reach a point where the
ratio of hygroscopic materials to free air in the room is just high enough that the objects start to control
the room. We don't really see it so much in temperature, although | point out that a ream of common
office copy paper (and American copy paper is 8.5 X 11 inches or 215.9 mm X 279.4 mm and one ream is
5 pounds or 2268 grams) takes the same amount of heat in or out to change one Celsius degree as 3.64
cubic meters of dry air. Possibly the effect doesn't show-up because of the slow thermal conductivity of
paper, but it's an example of what can happen.”

- A pobasun pdf-cnaing skcnepumeHTa, KOTOPbIM NpoBoAMA Mok Konnera, *au-J/lyn (Jean-Louis), c
CEHCOpamM, YCTaHOBNEHHbIMW B KOpobke ¢ doTtorpaduamm. CeHcop Obln MOMELLEH NOA KPbILLKY
KOpPOOKKU. BosbluMe CTPeNKM NOKa3biBAlOT BAMAHWE MATepuana Ha BAAKHOCTb BHYTPWU KOPOOKM. Bbl
BMAWTE, KaK NOSHMMAETCA TeMnepaTypa U BNAXKHOCTb A0 MOMEHTA CTabuansauum Temnepatypsl. Korga
TeMnepaTypa CHWMKAETCA, Mbl BUOMM CHUMKEHUE BAAXKHOCTU [0 MOMEHTA CTabuamsaumm TemnepaTypbl.
Mbl npocmaTpuBanu 3TM AaHHble, 3arpyxeHHbiMK B eClimateNotebook, n 3ameTnan, 4to Takom pUCyHOK
NnoABNAETCA YAVBWUTENbHO 4YacTo. Mbl BbIABMAM, YTO €C/W B3ATb MyCTOe MNPOCTPAHCTBO, rAe HeT
TMIPOCKOMUYHBIX MATEPMANOB, TO Cpeaa B 3TOM MPOCTPaHCTBe BeaeT ceba obbluHbIM 0Bpasom. Mol
Havyann fo6aBnATb TyAa NPeaAMETbI, U OHU HE OKa3blBaNW BAUAHUE Ha BHYTPEHHWUI KAMMaT. MocTeneHHO
KO/MIMYECTBO MNPEAMETOB, COAEPNKaBLIMX MaTepuanbl C TFUFPOCKOMUYHbIMM  CBOMCTBAMMK, CTano
[OCTaTOYHbIM, YTOObI BANATD HAa BHYTPEHHUIM KAMMAT. ITO He TaK 3aMeTHO Mo TemnepaTtype, XOTA nadka
06blyHON oduCcHOM Bymarn (M amepuKaHcKol bymarm pasmepom 8.5 X 11 aroimos uaum 215.9 mm X
279.4 mm, Becom 5 GyHTOB MM 2268 r) MmeeT cnocobHOCTb OTAaBaTb M NOMIOWATL TaKOe KO/NYecTBO
BNArM, KOTOpoe MEHAET OKpyXKatowyo TemnepaTtypy Ha 1 C° TakKe, Kak u 3.64 Kyb.m cyxoro Bo3ayxa.
BO3MOKHO, 3TO BAMAHME HE 3aMETHO U3-3a MeAJIEHHOM NPOBOAMMOCTM Tenaa bymaron, HO 3TO Npumep
TOr0, YTO MOXKET CAYYUTHLCA.»



