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TCVN 9852:2013

L&i néi diu

TCVN 9852:2013 hoan toan twong duong véi ISO 9370:2009.

TCVN 9852:2013 do Ban ky thuat tiéu chuldn quéc gia TCVN/TC61
Chét déo bién soan, Téng cuc Tiéu chuin Po luwéng Chét luvgng
d& nghi, B4 Khoa hoc va Céng nghé cong bé.
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L&i gidi thidu

Xéac dinh cac chu ky phong héa t nhién, phong héa ty nhién tang téc, phong héa tang téc nhan tao
hodc phoi nhiém birc xa tdng téc nhan tao chi lién quan dén thdi gian, bd qua cac anh hwédng do sy
bién ddi trong birc xa phd clia ngudn séng va anh hwéng clia hoi &m va/hodc sy khac biét nhiét d
gitra cac thir nghiém phoi nhiém khac nhau. Xac dinh cac thei ky phoi nhiém phong héa ty nhién dudi
dang téng phoi nhiém birc xa mét tréi da duwgc chi ra la hiru ich dbi voi viéc so sanh cac két qua dbi
véi nhirng phoi nhiém dwoc tién hanh tai cac thoi didm khac nhau, tai cing mét dia didm. Tuy nhién,
cling rét quan trong @& kiém soat phoi nhiém birc xa tia t&r ngoai mat tréi dbi voi cac phoi nhiém
phong héa tw nhién va phoi nhim birc xa tia tir ngoai trong cac phoi nhiém birc xa ting téc nhan tao
ho&c phong héa tang téc nhan tao.

C6 hai phurong thirc tiép can dé& do blrc xa tia tir ngoai dugc sir dyng rdng rai. Phuong phap
thir nhét 1a st dyng chudn vét ly, nghia 1a phoi nhiém miu chuln c6 sy thay ddi v& tinh chét ty lé
véi lidu legng cda birc xa UV téi. Phuong phap dugc wu tién 12 siv dyng thiét bj do birc xa dé do
tia tlr ngoai. Tiéu chuédn nay dé cap dén phwong phap tiép can nay. Tiéu chudn nay gi¢i thidu cac
d#c tinh quan trong d@6i véi céc thiét bj dwgc st dung va hudng dén viéc lwa chon va st dung
nhirng thiét bj do bire xa nay.
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Chét déo - Xac dinh sy phoi nhiém birc xa trong phép thir
phong héa bang thiét bj — Hwéng din chung va
phwong phap thir co ban

Plastics — Instrumental determination of radiant exposure in weathering test —

General guidance and basic test method

1 Pham vi ap dung

1.1 Tiéu chudn nay quy dinh cac phuong phap xac dinh bing thiét bj blrc xa trén bd mat
phdng. Tiéu chuldn nay bao gdm khoéng chi birc xa mt trdi ty nhién ma cdn blrc xa mat troi
ty nhién tang cudng va birc xa dugc tao thanh do cac ngudn sang thir nghigm.

1.2 V& viéc do birc xa mat trdi dbi véi phong héa ty nhién va phong héa ty nhién ting téc,
k¢ thuat do bang thiét bj bao gdm do lién tiép tdng birc xa (tia tir ngoai) phd mat trdi va tia tlr ngoai
maét trdri, mat tréi va sy tich 10y hodic sy tich hop di lidu tirc theri nhdm cung cdp phoi nhim blrc xa.

1.3 Dé6i véi viéc do birc xa trong phoi nhidm birc xa tang téc nhan tao hosc phong héa téng téc
nhén tao, k¥ thuat sir dyng thiét bj bao gdm do lién tiép tdng hodic cac dai budc séng dugc xac
dinh clia birc xa tia tir ngoai, birc xa phd nhin thdy dugc va/hoic birc xa phd tia ti ngoai va sy
tich 10y hoc tich hgp d liéu térc thei nhdm cung clp phoi nhidm birc xa.

1.4  Tiéu chuin nay khdng quy dinh nhirng quy trinh siz dyng cac chuén len-xanh (blue-wool),
thiét bj do quang héa hoc hoic dinh lwgng mang polyme ho3c mang khac.

2 Tailigu vién dén

Céc tai liéu vién din sau day 12 can thiét khi 4p dung tiéu chudn nay. Déi véi céc tai ligu vién dén
ghi ndm cdng bé thi 4p dung ban dwgc néu. Dbi véi céc tai lidu vién d&n khéng ghi ndm cdng bd
thi 4p dyng phién ban m&i nhét, bao gdm ca cac ban stra ddi, bd sung (néu cb).

TCVN 9849-3 (ISO 877-3), Chét déo — Phuong phép phoi nhiém véi birc xa@ mét tréi — Phén 3: Sy
phong héa téng cudng bdng birc xa mét trdi tap trung.

ISO 9059, Solar energy — Calibration of field pyrheliometers by comparison to a reference
pyrheliometer (N&ng lugng mét tréi — Higu chudn truc xa ké hién trdong bang céch so sénh véi
trire xa ké chuén).
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ISO 9060, Solar energy — Specification and classification of instruments for measuring
hemispherical solar and direct solar radiation (Nang lwgng mét troi — Yéu céu ky thudt va
phén loai céc thiét bj do tryrc xa mét troi va mat troi ban céu).

ISO 9846, Solar energy — Calibration of a pyranometer using a pyrheliometer (N&ng lwrgng mét tréi —
Hiéu chuén nhét xa ké str dung truc xa ké).

ISO 9847, Solar energy — Calibration of field pyranometers by comparison to a reference
pyranometer (Ndng lwgng mét troi — Hiéu chudn nhét xa ké hién trirong bang céch so sénh véi
nhét xa ké chuén).

ASTM G 90, Standard Practice for Performing Accelerated Outdoor Weathering of Nonmetallic
Materials Using Concentrated Natural Sunlight (Quy trinh kg thuét tiéu chuén thyc hién phong héa
ngoai troi tang téc cla céc vét liéu phi kim loai str dung 4nh séng maét troi tw nhién tap trung).

ASTM G 130, Standard Test Method for Calibration of Narrow- and Broad-Band Ultraviolet
Radiometers Using a Spectroradiometer (Phwong phép thir tiéu chudn déi véi viéc hiéu chudn
thiét bj do birc xa tia tir ngoai dai hep va réng str dung kinh quang phé).

ASTM G 138, Standard Test Method for Calibration of a Spectroradiometer Using a Standard
Source of Irradiance (Phwong phép thir tiéu chudn dbi véi viéc hiu chudn kinh quang phd
str dung ngudn chiéu xa tiéu chuén).

ASTM G 183, Standard Practice for Field Use of Pyranometers, Pyrheliometers and UV
Radiometers (Quy trinh ky thuét tiéu chudn dbi voi viéc str dung trrong pham vi nhét xa ké,
trurc xa ké va thiét bj do tia tir ngoai).

Guide to meteorological instruments and methods of observation, WMO Publication No.8, World
Meteorological Organization, Geneva (Hwéng ddn d6i voi céc thiét bj khi twgng va céc
phuong phép quan tréc, An phdm WMO sbé 8, T chirc khi twgng thé gidi, Geneva).

3 Thuét ngir, dinh nghia
Trong tiéu chudn nay 4p dung cac thuat ngl? va dinh nghfta sau:

3.1

Phong héa ting téc nhan tao (artificial accelerated weathering)

Phoi nhiém vét ligu trong thiét bj phong héa phdng thi» nghiém dén céc didu kién co thé theo chu ky
tudn hoan va ting curdng so v&i cac didu kién gap phai trong mai tredng phoi nhidm bén ngoai.

CHU THICH 1: Didu nay lién quan dén ngudn birc xa thir nghiém, nhiét va a5 dm (dang dé am tuong dbi

va/hodc byi nrréc, ngung ty hodic ngdm) nhim tao thanh médt cach nhanh chéng céac thay dbi nhw nhau ma
nhing thay ddi nay xay ra trong phoi nhiém bén ngoai dai han.
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CHU THICH 2: Thiét bj c6 thé bao gdm cac phrrong thirc nhim kidm soat va/hogic didu khién ngudn sang va
c4c bién dong phong héa khac. N6 ciing bao gdm phoi nhiém d6i véi cac didu kién ddc bigt nhu byi axit
nhém md phdng tac ddng ciia khi cdng nghiép.

3.2

Chiéu xa ting toéc nhan tao (artificial accelerated irradiation)

Phoi nhiém vét lidu dbi véi ngudn bire xa thir nghiém c6 nghfa md phong birc xa mét tréi xuyén qua
kinh ctra s& hodc birc xa tir cac ngudn sang bén trong va noi cac mau cé thé tuy thuge theo nhirng
thay @di nhiét do nhd twong déi va do &m twong d6i nhdm tao thanh mét cach nhanh chéng cac
thay déi twong ty ma nhirng thay ddi nay xay ra khi vat liéu dugc sir dyung trong mbi tredng bén trong.

3.3

Chan birc xa (blocking)

Kha nang clia tAm Ioc ngdn can hodc khdng truyén ra bén ngoai dai phd di dinh, thudng dugc
bi&u thj 12 phAn hoac phan trim blrc xa téi.

3.4

Dai rong (broad-band)

Thuat ng twong déi, nhin chung dwgc 4p dung cho cac tAm loc ho#c thiét bj do birc xa ma
FWHM (full width at half maximum - chidu réng toan phan tai ban cyc dai) ndm trong khodng
20 nm va 70 nm, md ta& mdt cach dién hinh thiét bj do birc xa c6 b lgc do trong pham vi 300 nm
dén 400 nm.

3.5

Bwéc séng trung tam (central wavelength)

cw

Buwdc soéng ndm & didm gilra cla khodng FWHM (chidu rong todn phén tai ban cyc dai) (xem
Hinh 1).

3.6

B& phéan thu nhdn cosin (cosine receptor)

Thiét bi truydn birc xa ma ludng birc xa miu phi hgp véi cosin clia géc téi va la thiét bj thu thap
tAt ca birc xa t&i trong khi sir dung 2n steradian (nghia |4 trong mot ban ciu), vi dy, mdt mat cau
hop nhét hodc may khuéch tan phing.

3.7

Bwéc séng cdn trén (cut-off wavelength)

Buwéc séng ma tai d6 tin hiéu truydn giam dén 5 % cua tin higu truydn dinh khi @i tir truydn dinh
hwéng dén viing chan birc xa budc séng dai (diém C trong Hinh 1).
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3.8
Bwéc séng cén dwéi (cut-on wavelength)

Buwéc song tai d6 tinh higu truyén tang dén 5 % mirc truydn dinh khi di tir ving chdn birc xa bwéc
séng ngén hwéng dén viing truyén (xem didém B trong Hinh 1).

3.9
Detector (detector)

B§ nhén anh, hinh thanh phan cia thiét bj do birc xa, chuyén ddi birc xa t¢i thanh tin hidu dién
nhdm muyc dich xéc dinh birc xa bé mat.

3.10

Birc xa mit tréi khuéch tan (diffuse solar radiation)

Tdng clia birc xa phan chiéu tir mait d4t va biu tréi (ndu ndm trong tredng quan sat) trong trudng
quan sét 2n steradian clia b& mét phéng, khdng bao gdm birc xa tir trong géc khéi 5° @én 6° dwgc dat
gilra dia birc xa mat trovi.

CHU THICH: xem 3.11, tryc xa.
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Hinh 1 — Tin hiu phd cua thiét bj do birc xa UV
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3.1

Trirc xa (direct radiation)

Trwc xa mat trévi (direct solar radiation)

Trwc xa chum sang (direct beam radiation)

Blrc xa mat trdi dwgc bao gém trong géc khéi bj han ché (dién hinh 5° @én 6°) dwgc dat gitra dia
blrc xa mat tréi.

CHU THICH: Néu birc xa mat trdi théng thudong trec tiép dugce biét dén, trgc xa trén dia nghidng cé thé
dugc tinh bing cach nhan blrc xa mét trén théng thudng trpe tidp véi cosin clia géc duge xac dinh bdi birc
xa théng theéng d6i véi dia va dudng tir chan birc xa théng thudng dén tAm cla dTa birc xa mat troi.

3.12
Birc xa mit tr&ri vudng goc trye tiép (direct normal solar radiation)
Trye xa mat troi téi trén mat phdng trye giao (vudng géc) véi tia mat trovi.

CHU THICH: Burc xa mét tr&i vudng goc tryee tiép dugc do bang trc xa ké.

3.13

Db trdi (drift)

Ty 1& thay ddi ctia sy phan hdi cta thiét bj do qua th&i gian chi tinh 8n dinh diea trén thoi gian cia
thiét bi.

3.14
Trwedrng quan sat (field of view)
Toan bd géc nén ma dwgc xac dinh b&i tam b mat tiép nhan va duwdng bién clia géc mé téi han.

3.15
Chiéu réng toan phan tai ban cyc dai (full width at haft maximum)

FWHM

Quang dirng (trong dai truydn qua) gira cac buéc séng ma tai d6 tin hiéu truydn dat 50 % mirc
truyén cao nhét, thuwéng dugc dé cép 12 "dd rong dai".

3.16

Birc xa mit tr&i ban cau (hemispherical solar radiation)

(trén mt mat phdng nghiéng) tdng clia trrc xa mat trdi t&i trén bd mat phing cung véi tat ca
birc xa phan chiéu mat dat va bau trdi trong tredng quan sat bd mit 2 steradian.

CHU THICH: Néu d% nghiéng clia b& mét phng Ia 0° (nghia 12 ndm trén dwdng ndm ngang/duwdng chan
trdvi), khi @6 birc xa mét tréri ban clu thudng dugc @ cap 1a birc xa mit trdvi toan clu hodc birc xa duéng
chén tr&i toan clu.

11
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3.17
B& lgc giao thoa (interference filter)
B loc xac dinh thanh phan phd clia birc xa truyén qua bang céc tac ddng giao thoa.

CHU THICH: H4u hét cac bd lgc giao thoa bao gdm cac I6p kim loai va chét dién mbi, mang lai két qua tin
hiéu truyén cao qua céac dai quang phd duoc chon lgc.

3.18

Chiéu xa (irradiation)

E

Ludng birc xa trén don vj dién tich tia t&i trén bd mat, dwgc do bang ot trén mét vudng (W.m™2).

3.19

Chiéu xa mét tri toan ciu (global solar irradiation)

Ludng birc xa mat trovi, ca trc tiép va khuéch tan, dugc tiép nhan bdi mat phdng ndm ngang clia
don vi dién tich tir goc khbi clia 2r steradian, dugc do bing o4t trén mét vudng (W.m™2).

3.20

Chiéu xa quang phd (spectral irradiation)

Ex

Chiéu xa trén quang dirng bwéc séng, dugc ghi nhan dic trung bing oat trén mét vudng trén
nano mét (W.m2nm™")

3.21

B lgc truyén dai (long-pass filter)

Bo loc truydn cac budc séng dai hon budc séng can dudi trong khi loai bd cac bwdc séng ngén hon,
va duwgc d3c trung hda bdi viéc chuyén dbi rd rang tir G truyén qua tir tdi thiéu dén tbi da.

3.22

Dai hep (narrow-band)

Thuét ngl twong dwong ap dung déi vai cac bd Igc giao thoa c6 FWHM (Chidu rong toan phan tai
ban cwe dai) khéng Ién hon 20 nm.

CHU THICH: Trong céac bd loc dai hep ciia cling loai, d6 tai 1ap cla buwdc séng trung tdm va FWHM théng
thwirng sé trong khoang + 2 nm

3.23
Dai phd (passband)
(trong bd loc dai phd) quang dirng buéc séng gitra ngudng cén trén va can dudi (xem Hinh 1).

12
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3.24
Bwéc séng dinh (peak wavelength)
Budc song tai mirc truydn téi da.

CHU THICH: Buéc song dinh khong cin thiét phai gibng nhu buéc séng trung tdm (xem Hinh 1).

3.25

Nhét xa ké (pyranometer)

Thiét bj do bire xa duwgc sir dung d& do blrc xa mat trdri toan clu (hodc, néu bj nghiéng, birc xa
mat tréri ban clu)

3.26
Trwe xa ké (pyrheliometer)
Thiét bj do birc xa duge st dung @& do birc xa mt tréi vudng géc tryc tiép.

3.27

Phoi nhiém birc xa (radiant exposure)

H

Tich phan th&i gian birc xa, dugc do bing Jun trén mét vudng (J.m™)

3.28

Thiét bj do birc xa (radiometer)

Thiét bj d& do birc xa dién tir, bao gdm mdt detector, bd loc cin thiét va may khuéch tan, va mot
thiét bj xr 1y tin higu.

3.29

Thiét bj do birc xa chudn (reference radiometer)

Thiét bj dugc sz dyng dé thu dugc gia tri do chudn c6 lién quan dén thang do birc xa dugc cong
nhan (vi dy thang do chiéu xa phd chudn birc xa thé gi6i) c6 dudng dén lién két dén cac chuén da
duwgc cdng nhan va @4 khdng dam bao do da dugc cdng bb.

CHU THICH:  Thiét bj do birc xa chun dugc sir dyng chi a8 hidu chudn cac thiét b do birc xa chudn khac
béng cach so sanh, thay thé hodc méi lién hé tryc tiép khac.

3.30

Thiét bj do birc xa trrng (field radiometer)

Thiét bj dwgc tridn khai trong tredng pham vi hoac trong thiét bj phong héa ting téc phong thir
nghiém dé do thong sé birc xa hang ngay, vé&i dung cu hidu chudn c6 thd lién két voi chudn duoc
cdng nhan, thdng qua vidc chuydn ty 18 bing so sanh, thay thé hoac quan hg tryc tiép khac véi
thiét bj do birc xa chudn.

13



TCVN 9852:2013

3.31

BJ lgc séng ngan (short-pass filter)

B loc truyén cac budc séng ngén hon bwéc séng can trén trong khi tir chdi cac buéc séng dai
hon va dwgc dac treng hda bdi viée chuyén ddi ro rang tir do truydn qua téi thidu dén téi da.

3.32

Thiét bj do birc xa phd (spectroradiometer)

Thiét bj dung d& do birc xa phd trong khoang th&i gian buéc séng hep trén mot ving phd dugc
dwa ra nhw mdt ham cla bwéc séng.

3.33

Tinh lién két chudn (traceability)

Khd nang lién hé két qua phép do dic tinh clia mdt chudn véi cac chudn dugc cong bb,
théng thuwedng la cac chudn quéc gia hodc quéc té, qua mot chudi cac so sanh lién tyc, ma tat ca
c6 d khdng dadm bao da dugc cdng bb.

3.34

Dai rét rong (wide-band)

Thuét ngir twong dbi 4p dung dbi voi bd loc ma FWHM (chidu rdng toan phan tai ban cyc dai)
it nhat 1a 70 nm va, dic treng mo ta thiét bj do birc xa bd loc c6 dai phd réng, vi dy, 300 nm dén
800 nm.

4 Y nghia va sir dyng

4.1 Cac chu y chung

4.1.1 Phoi nhi&m trong thiét bj str dung c4c ngudn sang phong thir nghiém dbi khi yéu ciu phép
do phoi nhiém phat xa va blrc xa tai cac budc soéng xac dinh nhdm kidm soat va, néu dugc yéu
cdu, didu khién sy chiéu xa trén b& mat phang va/hodc dé& xac dinh dinh Iwgng cac giai doan phoi
nhiém cta méu dwgc phoi nhiém. Dién hinh 13 cac phép do blirc xa trong dai 290 nm dén
420 nm, hodc cac phép do dai hep c6 cac bwéc séng trung tdm, vi dy, 340 nm ho3c 420 nm,
dwoc yéu clu. Tuy nhién, @i ngugc véi cac didu kién phoi nhiém ty nhién, birc xa clia cac buréc
séng ngén hon 300 nm hién dién trong nhidu ngudn sang dwoc sz dyng trong céc thir nghiém
phong thir nghiém tang téc va dugc biét dén 1a nguyén nhan gay ra cac phan (ng phan ra ma
nhirng phan rng nay khdng xay ra trong mdi tredarng phoi nhiém bén ngoai. Hon nira, birc xa ciia
cé4c buwdc séng dai hon co thé rat quan trong trong sy suy gidm ctia san phdm, nhe phai mau va
s nhay ¢cam ctia polyme phén ra.

4.1.2 Cac thiét bj do birc xa bd loc dai rat rong co6 thé khong nhay déi véi cac thay ddi co thé
xay ra trong mdt sé ving phd ctia ngudn trong dai phd ctia thiét bj do birc xa.
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4.1.3 Thiét bi do birc xa bd loc dai hep va réng khdng nhay véi cac thay ddi co thé xay ra trong
vung phé clia ngudn ngoai dai phé clia thiét bi do birc xa. Biing cach do mdt sé phan phé riéng ré
clia ngudn birc xa tai cing mot thoi diém, cac thay ddi vé can bang phéd c6 thé dwoc nhan ra.

4.1.4 Céc phép do birc xa tia nhin thdy va/hoic tia tir ngoai st dung cac thiét bj va quy trinh dwgc
quy dinh trong tiéu chudn nay c6 thé hd trg trong viéc so sanh cac két qua tie sy phoi nhidm chiéu bire
xa ting téc nhan tao va phong héa tang tdc nhan tao véi cac két qua tir phoi nhidm ty nhién. Khi thie
hign viéc nay, can thirc hién so sanh & mét sb dai phd. So sanh birc xa trong dai phd UV buéc séng
ngén la rét can thiét nhdm do merc khéc nghiét tvong déi ciia phoi nhidm va nhdm danh gia nguy co
thir nghiém tang téc c6 thé sinh ra cac phén (rng phan hiy, didu ma s& khdng xay ra trong mi trudng
phoi nhiém ty nhién.

4.1.5 Khéng thé so sanh tryc tiép cac két qua phoi nhi8m dya trén cac phoi nhiém birc xa
twong dwong néu ap dung bét ky cac didu kién nao sau day:

a) Hai phoi nhiém khac nhau vé phan bé phd birc xa clia ching;
b) Nhiét dd khac nhau trong hai phoi nhiém;
¢) Céc diéu kién v& &m khac nhau trong hai phoi nhiém.

Trong nhidu tredng hop, thiét bj do birc xa chi hiru ich d& kidm soéat hoat ddng clia ngudn sang,
t6t hon 1a sir dung thiét bi do lidu lvgng.

4.2 Sy phong héa ty nhién — Phoi nhiém géc ¢6 dinh hodc hwéng xich dao

4.2.1 Phép do tdng birc xa mit trdri va tia tlr ngoai mét tréi dbi v&i cac phoi nhiém phong héa
ty nhién (loai heéng xich dao ho3c géc ¢ dinh) s dung cac dung cu va quy trinh dwgce quy dinh
trong tiéu chudn nay c6 thé cai thién kha nang so sanh ctia cac thir nghiém phoi nhidm dugec tién
hanh tai cac thdi didm khac nhau trong mdt dja diém don 1&. N6 cling ¢é thé cai thién tinh so sanh
clia cac két qua dat Guoc tai cac dja didm khac nhau c6 khi hau giéng nhau.

4.2.2 Chiéu xa mét tr&i toan clu c6 thd dugc do trong tdng day bwéc séng mét treri (300 nm dén
2500 nm) bang viéc s dung nhét xa ké va trong téng viing bwéc song tia tir ngoai (300 nm dén
400 nm), ho3c trong cac viing bwéc séng dwgce chon lge khac clia quang phd mat trdi, bdng cach
str dung céac thiét bj do blrc xa loc thich hgp.

CHU THICH: V& mat lich sz, nhidu phép do tdng birc xa tia t&r ngoai mét tréri d& dwgc thye hién sir dung
thiét bj do blrc xa dai rong c6 46 dap (rng tir 295 nm dén 385 nm. Céc d liéu dugc xép bang cho thiy
sy khac biét didn hinh trong céc thiét bj do birc xa tia tlr ngoai véi cac dai phd khac biét dugc dva ra trong
Phuy lyc A.

4.3 Sy phong héa tw nhién ting téc — Cac phoi nhiém tap trung mit tréi sir dung hé
gwong hdi ty phan chiéu Fresnel

4.3.1 Hé gwong hdi ty phan chiéu Fresnel sir dung mét loat cac gurong dé& hdi tu birc xa mét trdi vao
khu vige phoi nhi@m. Cac phép do clia thanh phan triec tiép clia ca tdng blrc xa mat trdi va tia t&r ngoai
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mat tréri dwgre yéu clu khi thire hién cac thir nghiém phong hoa ty nhién tang téc sir dung hé gwong
héi tu phan chiéu Fresnel phu hgp véi cac chudn dugc cdng nhén.

4.3.2 Thanh phén tryc tiép clia tdng blrc xa mit trdi dugc do bing tryc xa ké. Thanh phan trgc
tiép clia birc xa tia tlr ngoai mét trdi dwec do bing cach sir dung hai thiét bj do birc xa tia tir
ngoai, mét trong sé d6 thich hgp véi dia che nhdm ngan can birc xa tia t&r ngoai mét trdi trwc tiép.
Thanh phén tryc tiép dwoc xac dinh 1a chénh I&ch gitra cac sé doc tir hai thiét bj. Trec xa ké va
céc thiét bj do birc xa tia tlr ngoai phai dwoc Iap trén thiét bj tw hiéu chinh mat trovi.

CHU THICH: D6i vé&i cac phoi nhidm tip trung mét tréri st dung hé gwong hdi ty phan chiéu Fresnel,
thanh phan tryc tiép clia birc xa mat troi la bire xa mat tréri vudng gée tre tidp.

4.3.3 Déi voi cac yéu clu tuan tha cac tiéu chudn da dwoc cong nhan, didu quan trong 1a trudng
quan s4t clia c4c thiét bj do blrc xa dugc sir dung x&p xi véi tredng quan sat clia hé grong hdi ty
phén chiéu Fresnel va do chinh xac hiéu chinh clia bd hiéu chinh mat trevi twong dwong hodc
t6t hon clia hé gwong hoi ty phan chiéu Fresnel duwgc str dung.

4.4 Sy phong héa tang téc nhan tao va chiéu xa ting téc nhin tao

4.41 Dbi voi cac phoi nhim phong héa ting téc nhan tao va chiéu xa ting téc nhan tao, céc
phép do clia birc xa nhin thdy dwec va tia tir ngoai sir dung cac dyng cy va quy trinh dugc mo ta
trong tiéu chudn nay cé thé hé trg cai thign do tai Iap ctia nhirng phoi nhi&m nay. Tuy nhién, kiém
soat chiéu xa & dai phd don thudng khdng GG dé phat hién tAt ca cac khac biét gay ra bdi sy thay
ddi v& loai bd loc hodc cac bd loc bj héng vi chiéu sang nhidu. Cac thay ddi vé birc xa gay ra bdi
sy thay dbi clia b loc c6 thé dwgc phat hién biing cach kiém soat birc xa cung lic trong dai phd
bwéc séng ngén va dai phd budc séng dai.

4.4.2 Sy chiéu xa c6 thé dwgc do trong bét ky viing buréc séng quan tam. Do do nhay cao hon
cla cac vét lidu polyme dbi véi birc xa tia tor ngoai, myc dich cda tiéu chuin nay lIa nh4n manh
phép do chiéu xa va niing lvgng bire xa trong viing tdng tia tir ngoai tir didm can dwéi beéc séng
ngén cla detector (vi dy ~ 300 nm) @é&n buwéc séng 400 nm, hodc trong céc ving dwgc chon loc
cua tia ttr ngoai hodc dai phd c6 thé thdy duoc.

4.4.2.1 Khi do birc xa phat ra b&i mdt ngudn diém, géc quan sat ciia bd phan thu nhéan detector
bao gdm cung hoan chinh, hodc soi dét, ctia dén khi detector dwoc dat tai vj tri danh cho phép do
nha&m dam bao cac phép do chinh xac.

4.4.2.2 Khi ngudn sang bao gdm mdt sé den, tét hon nén sir dung detector dugc trang bij
bd phén thu nhéan cosin. Hon nra, detector dwgc trang bj bd phan thu nhan cosin nén dugc
st dung khi do birc xa phat ra b&i mdt dén rigng 18.
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4.4.3 BO nhan anh cda thiét bj do brc xa tét hon nén dugc dit trong mit phdng mu. Néu b
nhan anh clia thiét bj do brc xa khéng dwgc dit trong mat phdng mau, né phai duwgc hiéu chuén
@& do chiéu xa trong mat phdng méu.

5 Thiét bi, dung cu

5.1  Yéu céu chung

5.1.1 Tiéu chuin nay chia thiét bj do birc xa thanh hai loai:
a) Cac thiét bj do birc xa khéng chon loc phd (xem 5.2);

b) Céc thiét bj do birc xa chon lgc phd (xem 5.3).

Céac dic tinh tinh nang cua thiét bj do birc xa dwgc chon loc phai phi hep véi cac didu kién
thich hop liét ké trong Bang 1 va Bang 2.

CHU THICH: Trong khi di lidu hiéu suét dung cy dugc md ta trong Bang 1 va 2 ¢6 thd dugc xem la quy
dinh k¥ thudt, dic biét dbi voi cac thiét bj do tdng birc xa mét tr&i, cac dung cy hign tai ¢6 sdn dbi véi phép
do birc xa tia tir ngoai mét trdi c6 thd khéng dap (rng dugc tat ¢ cac dic tinh tinh ning dugc liét ké.

5.1.2 Nhin chung, dd chinh xac va d§ chum ctia cac phép do dugc thyc hién béi cac thiét bj do
birc xa bi &nh hudng déi véi cac mirc d6 khong &n dinh do cac nhan té mdi tredng nhw nhiégt do
va gi6. Can thiét hiéu chinh thiét bj déi v&i nhirng tac ddng nhur vay bang céach sir dyng cac hé sb
dap ng hiéu chinh clia nha san xuét, vi dy nhw déi v&i nhiét do.

5.1.3 Khi mong mudn di&n ta khodng thoi gian phoi nhiém dwéi dang phoi nhiém biec xa, thiét b
do blrc xa phai c6 kha nang chiéu xa tich hop lién quan dén thei gian phoi nhiém va hién thi
két qua tai cac khoang thdi gian dinh ky.

Bang 1 - Quy dinh ky thuat ddi véi cac thiét bi do birc xa khdng chon lgc quang phé
(dugc tham chiéu dén chiéu xa 1000 W.m™ bét cir d4u c6 thé 4p dung duoc)

Loai Pd PG dn |Nhiétdd| Dé | Khéng | Theoi Phan Phan
thiét bj phin | djnh phan nhay | tuyén | gian ng | (rng dd
giai (trén ng" quang tinh phan dinh nghiéng
nam) phd *ng | hwéng®
w.m™ % % % % s % %
Tryc xa ké | 14 +1 +2 +1 +05 | <20 - +0,5
loai mét
Nhat xa ké | +5 +1,5 +2 5 +1 < 30 +2 +2
loai mét .
Nhat xa k& | %10 5 4 +10 +3 < 60 +3 +3
loai hai

# trong khodng 50 °C.
® danh cho thanh phan tryc tiép (vi dy chim sang)
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Bing 2 - Quy djnh k¥ thuét déi v&i cac thiét bj do birc xa chon lgc quang phd

Dic diém thiét bj Loai thiét bj chon loc
' Thiét bj do phd
Dai hep Dai rdng | Dai rét réng birc xa
D&y quang phd, nm = . B .
Chidu rdng toan phan tai ban cyc <20 20 @én 70 >70 _
dai (FWHM), nm
Chén birc xa ngoai dai * . . @
Do nhay cosin (0° dén 60° tur t4 t4 +4 +6
diém cao nhét), % do léch so véi
ly twdng
D5 nhay cosin (60° dén 80° tir +7 +7 27 +8
diém cao nhét), % d¢ léch so véi
ly twédng
Do phan gidi 0,05 W.m2| 0,70 W.m?2 | 0,20W.m? | 0,05 W.mZnm™
trén dd trén dd rong | trén d¢ rong
rdng dai dai dai
Dai nhiét d6 thanh phdn phoi| -30dén -30dén | -30 dén +50° | -30 dén +50°
nhiém, ngoai trdi, °C +50° +50°
Dai nhiét @ thanh phan khéng | 25 dén 60 | 25 dén 60 25 dén 60 25 dén 60
phoi nhidm, trong nha, °C
Hé sb nhiét dd téi da, % trén °C 0,1 0,1 0,1 2
Khong tuyén tinh, t4t ca cac day, % 2 2 2 2
Dai dd &m twong ddi hoat ddng, % | 0 dén 100 | 0 dén 100 0 dén 100 0 dén 100

CHU THICH: Théng tin bd sung v& higu chinh cosin dugc dua ra trong EN 13032-1. Hiu chinh cosin 12
cn thiét ndu birc xa xay ra trén miu dén tir cac huréng khac nhau.

® Pidu ndy s& dugc xac dinh biing cac yu clu (g dyng hodic cic yéu cdu thir nghiém phoi nhiém. Tham vén
v6i dai dién v8 kg thuat clia nha san xuét thiét bj hogic ngudi c6 kién thirc v& phép do birc xa quang hoc. Xem
5.3.4 abi v6i céc chi tiét v cac ydu cAu chan birc xa ngoai dai. Khi cac thiét bj do birc xa chon loc quang phd
dugc sir dung, bd loc clia chiing s& ngan chiin tit ca birc xa bén ngoai phép do dai phd a8 tranh xuét hién cac
18i nghiém trong. Tuy nhién, rd r ngoai dai ¢6 thé chdp nhén dwgc néu ngudn sang phong thir nghiém dugc do
khong tao ra birc xa trong céc buéc séng khi rd i xay ra.

® Béi voi thiét bj do blrc xa quang hoc, thuat nglr ndy thuérng dugc goi mét cach thich hgp hon Ia d§ phan
dai quang hoc. Cac phép do birc xa ké quang hoc déng tin cdy ciia UVB mat troi dwéi 303 nm doi héi do
phan dai quang hoc hon 3 pW.m™%.nm™".

¢ péi v&i nhidu thiét bj do birc xa, hé sé phan (g nhigt (COT) khdng durgre nha san xuét bao dam khi dung cy
dwgc sir dung tai nhigt do trén 50 °C. Nhiét dién tr&/dién tr& phai dugc thay thé @& dat duge mirc thei gian
slr dung hiru ich tai nhigt 4§ hoat ddng I&n hon 50 °C (thdng thudmg dat dén 60 °C).
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5.2 Cac thiét bj do birc xa khong cheon lgc (xem Bang 1)

5.2.1 Nhé&t xa ké: nén sir dung nhéat xa ké phi hgp véi Huéng din cia WMO ho3c nhat xa ké
loai hai quy dinh tai ISO 9060 ho3c loai tét hon.

5.2.1.1 Khi phoi nhiém birc xa mét tréi dwoe yéu cau phai do tai goéc phoi nhiém nhét dinh, didu
quan trong la mét phang cha bd nhan anh phai dwgc duy tri tai cung géc nghiéng nhw mét phing
clia gia phoi nhiém (vi dy tai 45°, tai goc vi dd, tai 5°, nam ngang hodc theo hwédng mat tréi
sun-following). Bé danh gia chinh xac blrc xa tdi trén gia phoi nhiém, géc nghiéng cla thiét bj do
blrc xa phai la £ 2° clia goc gia phoi nhiém. Ddng thei, d& do chinh xac tdng birc xa mat trei, didu
quan trong la goc tiép nhan hoac trwdrng quan sat cta by thu quang cua thiét bj 1a 2 steradian
(nghia la 180°) va dugc hidu chinh cosin dé& dat dwgc hodc vugt cac yéu cdu dbi voi thiét bj
loai hai ISO 9060.

5.2.1.2 Cac gi4 tri phoi nhiém dwoc bidu thi bing don vi tuyét déi. Thiét bi do blrc xa khéng chon
loc quang phd (nhat xa ké) can phai duoc hiéu chuén sao cho sy hiéu chuln cé thé lién két chuin
birc xa ké thé gi¢i (WRR). Dé biét thém thdng tin, tham khao WMO Huwdng dén cua dbéi véi céc
thiét bj khi twgng va céc phwong phép quan tric.

5.2.2 Trwc xa ké: nén sir dung tryc xa ké quy djnh tai ISO 9060 hoic trirc xa ké loai mét cua
WMO.

5.2.2.1 Khi cac phép do birc xa dwgc thye hién bang triec xa ké, diéu rat quan trong 1a thiét bj co
treng quan sat gitra 5° va 7° va phu hop véi cac yéu cdu déi voi dung cy loai m6t WMO hosic
ISO 9060. Loai thiét bj nay dwgc yéu cdu dé thyc hién phép do birc xa téi trén cac thiét bj phong
héa ting téc bén ngoai hé gwong hdi tu phan chiéu Fresnel (xem TCVN 9849-3 (ISO 877-3) va
ASTM G 90).

5.2.2.2 Cac gia trj phoi nhiém phai dwoc bidu thj bing oat trén mét vuéng dbéi véi chiéu xa va
bang jun trén mét vudng ddi véi tdng phoi nhi8m birc xa. Can thiét déi v&i cac trec xa ké khong
chon loc quang phd dugc hiéu chuén sao cho sy hiéu chuln co thé lién két dén chuln birc xa ké
thé gi¢i (WRR).

5.3  Cac thiét bj do birc xa chon loc (UV) (xem Bang 2)

5.3.1 Detector bao gdm mét bd cam bién, bd loc thich hep va néu dugc yéu cau, mét bd phan
thu nhan cosin.

5.3.2 Cac bd lgc dai rong c6 FWHM Ié&n hon 20 nm nhwng thwéng khéng vergt qua 70 nm.
5.3.3 Cac b loc dai hep dwgc nhén dang b&i CW cua ching va cé FWHM nhd hon 20 nm.

5.3.4 Téng phan hbi clia detector 12 ham s6 cla chiéu xa quang phd nhan dwgc tir ngudn, cling
véi viéc truyén quang phd clia bd lgc va phan hdi quang phd clia detector. Vi vay, didu rat quan
trong 12 birc xa khéng mong mudn phai bi chin birc xa hoan toan. Sy truyén cta bd loc dai hep
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trong ving chan birc xa (trong 40 nm clGa bwéc séng cén trén va buwéc séng can dwédi) khéng
dugc vt qua 0,001 % ddi véi cac phép do UVB dai hep va 0,01 % ddi véi cac thiét bj do birc xa
UVA dai rong.

5.3.5 Dai phd ciing c6 thé dugc kidm soat bing cach sir dung viéc két hgp cac bd loc. Didu nay
c6 thé thyc hién dugc bing cach két hgp cac bd loc cho séng ngén va séng dai qua, nghfa la cac
bd loc cin dwdi va cln trén. FWHM va chan birc xa dugc x4c dinh bing vigc két hgp cac bo loc
dwgc chon lgc.

5.4 Bo phén ghi va may ghi dir ligu

5.4.1 Ning lugng birc xa dugc chuyén ddi bdi detector thanh tin hiéu dién sé dugc khuéch dai,
néu can thiét, va hién thj trén thiét bj do thich hop ma da dwgc hiéu chudn @& chi ra tin higu
tirc thoi (chiéu xa) va tin hiéu tich hgp (phoi nhidm blrc xa) ma c6 thé dugc hién thj khéng
bat budc bing bidu ab trong dd thj. Thong thuwdng, tin higu manh thich hgp duwgc thu st dung
may ghi d@ ligu c6 sb kénh cin thiét. Phy thudc vao may ghi d@ liéu, tin hiéu cé thd dugc xir ly
bdng may ghi d ligu nhidm cung cép chiéu xa va phoi nhidm birc xa theo yéu ciu hodc n6 c6 thé
duwgc lwu gite va xir ly cho str dung bén ngoai, vi dy, &ng dung bang tinh.

5.4.2 Trong tredng hep thiét bj do birc xa bj nghiéng I&ch, phai cung cdp cac phuong tién aé
didu chinh “zero” va khoéng chénh.

6 Hiéu chudn

6.1 Yéu cdu chung

6.1.1 Ngudi van hanh phai thyc hién thudng xuyén kiém tra higu chuén thiét bj do birc xa. Déi
véi cac thiét bj do birc xa UV, thiét bj do birc xa phai dwgc nha san xuét hodc phong thir nghiém
hiéu chudn cé nang Iwc hidu chudn it nh&t mot 1an m&i nam, hodic c6 thé tinh trang hiéu chudn cla
thiét bj phai dugc kidm tra theo dinh ky so véi thiét bj do birc xa chuén hidu chuén ma chirc ndng
duy nhét cta thiét bj nay 1a dung d& tham chiéu. Bdi v&i cac tric xa ké va nhat xa ké loai hai va
loai mét WMO, hiéu chuén lai dwgc thic hién bdi nha san xuét, phong thir nghiém higu chuln c6
nang lyc ho3c st dung ndi bd thiét bj do birc xa tiéu chudn phoéng th&r nghiém phu hep véi
ISO 9847 ho%3c ASTM E 816 hodc ASTM E 824 phai dugc thyc hién tai cac khoang thei gian
thich hop.

CHU THICH: Trir khi ddi héi viéc hidu chuan lai thurrng xuyén hon theo yéu cAu kidm tra, cac tryc xa ké va nhat
xa ké loai mt WMO va ISO 9060 thudmg khdng yéu cAu hiéu chudn lai thurémg xuyén qua hai nam mot 14n.

6.1.2 Déi véi nhidu loai thiét bj do birc xa dwge sir dung do cac phoi nhiém ty nhién (vi dy nhat
xa ké pin nhiét dién ISO loai hai), hidu chuln tai géc nghiéng ma tai d6 dung cy dwgc st dyng la
tét hon. Higu chudn tai géc nghiéng khdng quan trong déi v&i cac nhét xa ké toan cu loai mdt
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WMO (hodc tét hon) va ISO hodc dbi véi nhidu thiét bj do birc xa c6 bd loc nhay quang cé 46
chinh xac hon 2 %. Bdi v&i cac thiét bj do birc xa UV, dd nhay cosin tét Ia rat quan treng vi
ngay ca khi sai l&ch nhd so véi dinh luét cosin c6 thé gay ra sai sé hiéu chuén. Hiéu chudn thiét bj
do brc xa UV téi géc nghiéng dwoc khuyén nghi nhdm dat dwoc céc phép do chinh x&c nhét.
Didu nay dic biét quan trong khi ching dwoc slr dung trong didu kién khi hau ma & dé cb ty 1é
tia t& ngoai khuéch tan cao déi véi birc xa tia t&r ngoai chum.

6.1.3 Ddi voi viéc higu chuén cac thiét bj do birc xa dwoc s dung cho cac thr nghiém phoi
nhiém phang thir nghiém, thiét bj do blrc xa phai dwoc 14p d4t sao cho b& mat bd nhan anh vuéng
géc véi truc quang hoc clia ngudn birc xa. Thiét bj do birc xa tét nhat nén dwoc hiéu chuén theo
cac didu kién x4p xi, gAn nhit c6 thé v&i cac didu kién cac phép do pham vi dwgc thiyc hién.
C6 thé cin thiét st dung hé sé chuydn ddi phu hgp v&i cac khuyén nghij clia nha san xuét.

6.2 Thiét bj do birc xa trrrng va chuén

6.2.1 Hiéu chudn cac thiét bj do birc xa khdng chon loc quang phd phai lién két dwgc véi Chudn
birc xa ké thé giéi (WRR).

6.2.2 Hiéu chuin cac tryc xa ké theo 1SO 9059. Hiéu chudn cac nhat xa ké theo 1SO 9846. Viéc
truy&n hiéu chudn t&r cac thiét bj do birc xa chuan sang céc thiét bj do birc xa dwgc st dung trong
triedrng phai phi hgp véi 1ISO 9847.

CHU THICH: ASTM E 816, ASTM E 824 va ASTM G 67 cé quy trinh hiéu chuin trong tr nhw 1SO 9059
va ISO 9846, nhung bao gdm thdng tin bd sung vé do khéng dam bao do clia hi¢u chudn va phép do.

6.3 Thiét bi do birc xa chuén chon loc

6.3.1 Trir khi dwge quy dinh khac, cac thiét bj do birc xa chudn chon loc quang phd phai dwgc
hiéu chuan phii hgp v&i ASTM G 130 bing cach so sanh tin higu clia ching véi cac phép do
chiéu xa quang phd tich hgp dwogc thyc hién bdi thiét bj do birc xa phd. Trir khi dwgc quy dinh
khac, thiét bj do birc xa phd phai dugc hiéu chuin phi hgp véi ASTM G 138. Tich hop di ligu
thiét bj do blrc xa phd ddi véi dai phd cta thiét bj do birc xa bd loc. Déi véi cac thiét bj do bire xa
c6 bd loc dwgc st dung dé& do blrc xa mét trdi, st dung mat trdi 1am ngudn sang. Béi véi cac
thiét bj do birc xa c6 bd loc dwgc str dung dé& do cac ngudn sang thlr nghiém, st dung cing loai
va cling kiéu ngudn sang nhu dugc s dyng trong thir nghiém phoi nhiém.

6.3.2 Déi v&i cac thiét bj phong hoa tang téc phong thir nghiém, thiét bj do birc xa chuan dugc
st? dyng d& hiéu chuén thiét bj do birc xa tredng phai dwgc hiéu chuén trong ving phét xa cua
ngudn sang dwgc s dung. Trir khi c6 quy dinh khéc, higu chudn céc thiét bj do birc xa tia tir
ngoai chudn dai hep ho&c rdng c6 thiét bj do birc xa phd phai dugc tién hanh phu hgp véi ASTM
G 130. Thiét bj do birc xa chuén phai dwgc higu chudn sir dyng ngudn sang ciing loai v&i ngudn
sang s& dwgc st dung dé thir nghiém, va hiéu chudn phai dwgc tién hanh st dung budng thir
nghiém c6 hinh dang twong ty (nghfa 12 dén dén cung hwéng va khodng cach mat phing méu)
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nhuw dwoc sir dung dbi véi thiét bj do blrc xa trwdng. Hiéu chudn phai dugc kiém tra phi hop véi
c4c chi din clia nha san xuét vé thiét bj do blrc xa.

6.3.3 Céc quy trinh hiéu chudn khéc c6 thé dwgc s dung néu né cé thé chi ra ring ching mang
lai @6 khéng dam bdo nhd hon £ 10 % (tai mérc dd tin cay 95 %) trong vung UV tir 300 nm dén
400 nm.

6.3.4 Khi dugc st dung v&i cac ngudn cé sy phan bd bic xa phd khéc, thiét bi do birc xa phai
dwqc didu chinh déi véi ngudn dé.

6.3.5 Dé tinh toan hang sb hiéu chun (hodc hing s6 do nhay), di liéu chiéu xa quang phd nhéan
dugc bdi thiét bj do phd birc xa phai dwoc tich hgp dbi véi dai budc séng thich hgp.

6.3.6 Hiéu chuén toan bd thiét bj do birc xa ma c6 thé lién két dén co quan tiéu chudn vé birc xa
duwgc coéng nhan phai dwgc tién hanh it nhat m&i nAm mot 1An. Nén thiee hién cac hiéu chuin
thweérng xuyén hon.

CHU THICH: Tém tét cac két qua tir so sanh quéc té cac hé sé higu chudn clia dén chiéu xa phd chuin
quéc gia dugc néu trong tai lidu tham khdo [19) trong thu muyc tai liéu tham khao.

6.4 Thiét bj do birc xa trwdrng chon loc

6.4.1 Dbi voi phép do birc xa mat trdi, viéc truyén hiéu chudn tir cac thiét bj do birc xa chudn
chon lgc quang phd sang céc thiét bj do birc xa tredrng chon loc quang phd phai dugc thye hién
phl hgp véi ISO 9847 hodc ASTM E 824. Khi hiéu chuén truyédn sang céc thiét bj do birc xa
tredrng, tét nhat 1a st dung thiét bj do birc xa chuén cla clng nha san xuét, cing loai va miu ma
nhu thiét bj do birc xa trwedng dwec hiéu chuin va didu quan trong Ia thiét bj do birc xa chuén co
chirc ndng phan loai d® nhay quang phd va dd nhay cosin ddng nhét ddi véi chirc ning cua thiét
bi do birc xa tredng dwec hiéu chudn. Béi véi muc dich nay, ham dd nhay quang phd do nha
san xuét cung c4p s& ludn thich hep.

6.4.2 DO rong dai quang phd va dic tinh dd nhay cua thiét bj do birc xa phadi dwgc xac dinh va
bao cdo.

6.5 Cac yéu ciu khac

6.5.1 Bang quy trinh hiéu chun, thiét bj do birc xa phai bidu thj cac gia trj tuyét dbi ctia chiéu xa,
tinh bdng W.m2, déi véi tdng blrc xa ban ciu dugc do bing cac thiét bj do birc xa khdng chon lgc
quang phd. Déi v&i cac thiét bj do blirc xa chon loc quang phd, gia tri tuyét dbi ciia chidu xa, tinh
bidng W.m™, phai dwoc dua ra trong dai phd quy dinh. Hang sé hiéu chudn cia dang W.m2.Vv~'
dbi véi cac dai quang phé dugc chi ra & trén co thé duwoc siv dung.

6.5.2 DY nhay cosin va d nhay nhiét dd clia tat ca cac thiét bj do birc xa duwgc st dung phai
dugc nguwdi str dung xac dinh (hodc dugc biét dén va dwoc ghi lai). Cac yéu cdu ki thuat ctia nha
s&n xuét luén ludn phu hgp véi myc dich nay.
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7 Cach tién hanh

7.1 Phong héa ty nhién — Phoi nhiém theo hwéng xich dao hodc géc ¢é dinh

7.1.1 L3p detector chéc chan va ¢ dinh trén gia hodc ban, cé6 mat phdng bd thu quang duwec Iap
trong mét phang song song véi mit phdng clia mau thir dang dwgc phoi nhiém, vi du tai 0° (ndm
ngang dudng chan trdi), tai 45°, tai géc vi @9 hoac tai mot sé hwéng nhw da thda thuan khéac, véi
dung sai + 2°. Pam bdo réng thiét bj do birc xa duwoc I4p tai 6 cao trén mat d&t ma khéng it hon
khodng céch tir mat a4t dén nira A6 cao clia gia phoi nhidm + 5 %.

7.1.2 Tuan thi quy trinh dwgc mo ta trong ASTM G 183 dbi véi viéc lap dat, thao tac va bao tri
céc tryc xa ké, nhat xa ké va thiét bj do birc xa dwoc str dyng d& do birc xa mat trdri dbi véi cac
phoi nhiém géc cb dinh.

7.1.3 Ghi lai va cdng ddn téng chiéu xa hang ngay dé thiét 1ap cac mirc phoi nhidm theo yéu ciu.

7.2 Phong héa ty nhién ting téc — Hé gwong hdi ty phan chiéu Fresnel sir dung cac
phoi nhiém mit tréi tap trung

7.2.1 Thanh phan tryc tiép cta tdng blirc xa mat tréi phai dwgc do siv dung triec xa ké loai mot
da dugc hiéu chudn phit hgp véi cac tiéu chudn dugc cdng nhan. Cac quy trinh hiéu chudn dugc
néu tai ISO 9059 va ASTM E 816. Do thanh phan tryc tiép clia blirc xa tia tlr ngoai mat trdi theo
ASTM G 90 sir dung mdt cép theo ddi cac thiét bj do blrc xa tia tr ngoai, mot trong s6 d6 lién tyuc
dwgc che bong dé loai trir thanh phan trigc tiép. Tinh toan thanh phan tryc tiép 1a sy chénh Iéch
s6 ligu gitra thiét bj do blrc xa tia t&r ngoai che béng va khéng che. Hiéu chuin cac thiét bj do birc
xa tia tlr ngoai theo ASTM G 130, c6 su truyén hiéu chuén tir thiét bj do birc xa chudn dén thiét bi
do birc xa tredrng phu hop v&i ISO 9847 hodc ASTM E 824.

Ong so sanh nhat xa ké c6 tredng quan sat 6° cé thé dugc sir dung 1am phan gén két vai thiét bj
do birc xa UV d& hat gitr birc xa khuéch tan (bdu tréi), mién 1a né c6 thd duoc chi ra 12
twong dwong hoic tét hon phueong phép dung dfa che.

7.2.2 Didu quan trong 13 hai thiét bj do birc xa tia tlr ngoai cung cép cung gia tri chiéu xa khi
cung dugc |3p trén cung bé. Vi vy, ching phai dwgc so sanh véi nhau trén co s& it nhét la
hang thang va phai dwgc hiéu chuén lai b4t ky khi ndo d§ nhay ctia ching chénh nhau hon £ 2 %.

7.2.3 Kiém tra co ché ddng chinh khung ctia nhat xa ké it nh4t hang tudn nhdm dam bdo ring
tredng quan séat clia thiét bj do birc xa déi dién chinh xac véi dia birc xa mat trdi.
7.3  Phong héa ting téc nhan tao hodc chiéu xa ting téc nhan tao

7.3.1 Detector c6 thé dugc I&p bén canh cac miu thir ndu n6 dugc thiét ké dé hoat ddng trong
mdi tredng nhue vay, trong tredng hop nay cin phdi I&p sao cho mat phing bd phan tiép nhan cla
detector ddng phdng véi bd mat mau thir nghiém. Néu mat phdng cla bd phan thu nhan khéng
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nam trong m&t phing song song v&i mat phing mau thir nghiém, G4 nhay cua thiét bj do birc xa
phai dwgc didu chinh @& chi bao chiéu xa tai khoang cach miu va trong mat phing ctia mau.

7.3.2 C#n cha cac chét rin bay hoi hodc hoi 4m trén bd loc dén, b& mét phan chiéu va bé mét
ngoai clia bd phan thu nhan s& dnh huéng phép do birc xa. Cé thé can thiét, dac biét khi thyc
hién tai nhiét 6 cao va dd 4m cao, lam sach nhirng bé mat nay hang ngdy. Lam sach bé& mét kinh
clia bd phan thu nhan bdng mét miéng vai mém (vi du vai muxolin) dwoc lam dm bing con.
Dé&i véi cac bd mat khac (vi dy nhivng b& mat c6 tidu chudn phan chiéu), sir dung chét lam sach
va quy trinh lam sach do nha san xuét thiét bi khuyén nghi.

7.3.3 Ghi lai chiéu xa tai cac khodng thoi gian dwgc xac dinh theo sy thda thuén chung hodc
theo quy dinh b&i quy trinh phoi nhiém, hoc theo dinh ky hang ngay.

8 Bao cao phoi nhiém

B4o c4o phoi nhiém phai bao gém nhi¥ng thdng tin sau:

a) Phoi nhidm bc xa phd, tinh bing jun trén mét vudng trén nano mét cla dai phd
(J.m2.nm™"), hodc phoi nhiém birc xa, tinh bing jun trén mét vubng (J.m™), déi véi dai buéc
séng dai xac djnh;

b) Chiéu xa quang phd, tinh bing o4t trén mét vudng trén nano mét ctia dai phd (W.m=2.nm™),
hodc chiéu xa, tinh bang o4t trén mét vudng (W.m2), dbi véi day buwéc séng dai xac dinh khi
dwoc sir dung dé didu khién phoi nhiém trong céc thir nghiém phong thi nghiém ;

c) Thoi gian trdi qua cin thiét d& cdng dén phoi nhidm birc xa;

d) Ngay phoi nhidm néu phong héa ty nhién hodc phoi nhidm tap trung mat tréi dwgc thye hién;
e) Nha san xuét thiét bj do blrc xa dugc sir dung va kidu méu;

f) Néu dwoc yéu ciu, quy trinh dwgc sir dung dé hiéu chudn thiét bj do birc xa chuén chen lgc;
g) Néu dwoc yéu ciu, quy trinh dwgc sir dung dé higu chuan Thiét bi do phd birc xa;

h) Ngay higéu chuin cudi ciing.
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So sanh cac thiét bj do birc xa UV dai rat rong dién hinh

Déi véi cac myc dich thye tién, thiét bj do birc xa cé phan hdi giéng gauss c6 tinh phan xa thap
dang ké tai buéc séng 295 nm khdng cé kha ning phat hién thay ddi trong chiéu xa quang phd tai
cac buwéc séng dwdi 305 nm. Tuy nhién, cac thiét bj do birc xa dwgc hiéu chuin dén cén trén
bwéc séng dai 385 nm do x4p xi 10 W.m™ it néing lwgng tia t& ngoai hon thiét bi do blrc xa c6
can trén tai 400 nm duwéi cac didu kién biu troi quang vi d trung binh, th&i gian ban trwa tai
tia t&i vudng goc d@6i véi mét tréi. Bang A.1 chi ra tdng cac chiéu xa UV duwgc do nhw thé nao
dugc ghi lai trén co s& ngay c6 thé dao ddng tiry thudc vao bwdc séng hiéu chuén cla thiét bj do
btrc xa dwge str dung. Bang A.2 chi ra tdng chiéu xa UV dugc do nhu thé nao trong mét nam tai
mot dja diém c6 thé dao ddng phy thudc vao buéc séng hidu chudn cua thiét bj do birc xa dugc

str dung.

Bang A.1 - Cac phép do chiéu xa ban ciu, tinh bing W.m™>, gin budi trwwa mit tr&i

str dung céc thiét bj do birc xa UV dai réng khéac nhau

Chiéu xa (W.m?)
Th&i gian mit trovi X v 2 Tylé | Tyl | Tylé
(ngdy Julian) va dia diém | ooc o asn | (315nmaén | B0onmadn | YIX | 2IY | Zix
385 nm) 400 nm) 400 nm)
12:58 (J51), New River, Arizona 41,95 52,86 53,97 1,260 | 1,021 | 1,287
11:00 (J52), West Phoenix, Arizona 39,97 50,50 51,61 1,263 | 1,022 | 1,291
13:11 (J176), New River, Arizona 49,35 60,46 62,29 1,225 | 1,030 | 1,258
Bang A.2 - Phoi nhiém birc xa dwgc do trong mét nam
Phoi nhi&m birc xa (MJ/m?)
Ty 1&
Pja diém va thoi gian do X Y z
(x4p xi 295 nm | (x4p xi 315 nm | (x4p xi 300 nm
dén 385 nm) dén 400 nm) dén 400 nm)

Choshi  (Nhat
Nam, 1992 229,37 _ 287,01 1,251 (ZIX)
Choshi (Nhat Ban), dwéng
chan trdi, 2001 _ 294,88 308,45 1,046 (21Y)

CHU THICH: Caéc tin higu quang phd khac nhau cua thiét bj do birc xa dai réng do trong cing dai phd
cling c6 thé san sinh cac két qua khac nhau.
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Thw muyc tai liéu tham khao

EN 13032-1, Light and lighting — Measurement and presentation of photometric data of
lamps and luminaires — Measurement and file format (Anh séng va chiéu séng — Phép do
va trinh bay d@ liéu do sdng cta dén va ngubn phét séng — Phép do va djnh dang tai liéu)

ASTM E816, Standard Test Method for Calibration of Pyrheliometers by Comparison to
Reference Pyrheliometers (Phuong phép thir tiéu chuén déi véi hiéu chudn céc truc xa ké
béng so sénh véi céc tryc xa ké chuén)

ASTM E824, Standard Test Method for Transfer of Calibration From Reference to Field
Radiometers (Phwong phép thir tiéu chudn déi véi hiéu chudn tir tham chiéu dén céc thiét
bj do birc xa trirong pham vi)

ASTM G7, Standard Practice for Atmospheric Environmental Exposure Testing of
Nonmetallic Materials (Tiéu chudn thyc hanh déi véi thir nghiém phoi nhiém méi truedng khi
quyén cta vét liéu phi kim loai)

ASTM G24, Standard Practice for Conducting Exposures to Daylight Filtered Through
Glass (Tiéu chudn thuc hanh dbi véi viéc thuc hién céc phoi nhiém qua kinh loc énh séng
ban ngay)

ASTM G113, Standard Terminology Relating to Natural and Artificial Weathering Tests of
Nonmetallic Materials (Thu#t ng@ tiéu chudn lién quan dén céc thir nghiém phong héa nhén
tao va tw nhién cda vt liéu phi kim loai)

ASTM G151, Standard Practice for Exposing Nonmetallic Materials in Accelerated Test
Devices that Use Laboratory Light Sources (Tiéu chuén thyc hanh dbi véi vige phoi nhiém
vét liéu phi kim loai trong thiét bj thir nghiém téng téc st dung céc ngubn séng phong thi
nghiém )

ASTM G152, Standard Practice for Operating Open Flame Carbon Arc Light Apparatus for
Exposure of Nonmetallic Materials (Tiéu chuén thyc hanh dbi véi vige thao téc céc dung cu
&nh séng hinh cung cécbon lira mé& déi véi phoi nhiém vét liéu phi kim loai)

ASTM G153, Standard Practice for Operating Enclosed Carbon Arc Light Apparatus for
Exposure of Nonmetallic Materials (Tiéu chuén thyc hanh déi véi viéc thao téc céc dung cu
&nh séng hinh cung cécbon déng dbi véi phoi nhidm vét liéu phi kim logi)

ASTM G154, Standard Practice for Operating Fluorescent Ultraviolet (UV) Lamp Apparatus
for Exposure of Nonmetallic Materials (Tiéu chuén thuc hanh déi véi viéc thao téc céc dung
cu 4nh s&ng huynh quang dbi véi phoi nhiém UV céc vét liéu phi kim loai)
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ASTM G155, Standard Practice for Operating Xenon Arc Light Apparatus for Exposure of
Non-Metallic Materials (Tiéu chuén thyc hanh dbi véi viée thao téc céc dyng cy énh sang
hinh cung d6i v&i phoi nhiém vt liéu phi kim logi)

ASTM G167, Standard Test Method for Calibration of a Pyranometer Using a Pyrheliometer
(Phuwong phép thir tiéu chuén dbi véi hiéu chuén nhét xa ké s dung truc xa ké)

ISO 4892-1, Plastics — Methods of exposure to laboratory light sources — Part 1: General
guidance (Chét déo — Phuong phép phoi nhidm dbi véi ngudn séng phong thir nghiém —
Phén 1: Hwéng dén chung)

ISO 4892-2, Plastics — Methods of exposure to laboratory light sources — Part 2: Xenon-arc
lamps (Chét déo — Phuong phép phoi nhiém dbi véi ngudn séng phong thie nghiém — Phén
2: Pén cung xenon)

ISO 4892-3, Plastics — Methods of exposure to laboratory light sources — Part 3:
Fluorescent UV lamps (Chét déo — Phwong phap phoi nhiém déi v6i ngudn séng phéng thir
nghiém — Phén 3: Bén UV huynh quang)

ISO 4892-4, Plastics — Methods of exposure to laboratory light sources — Part 4: Open-
flame carbon-arc lamps (Chét déo — Phwrong phép phoi nhiém déi véi ngudn séng phong
thir nghiém — Phén 4: Dén cung cécbon Itra md)

ISO 11341, Paints and varnishes — Artificial weathering and exposure to artificial radiation
— Exposure to filtered xenon-arc radiation (Son va vécni — Phong héa nhén tao va phoi
nhiém déi véi birc xa nhén tao — Phoi nhiém véi bire xa hinh cung xenon loc)

ISO 11507, Paints and varnishes — Exposure of coatings to artificial weathering — Exposure
to fluorescent UV lamps and water (Son va vécni — Phoi nhiém I6p phii ngoai déi véi phong
héa nhén tao — Phoi nhiém véi nwée va dén UV huynh quang)

Woolliams, E.R., Fox, N.P., Cox, M.G., Harris, P.M. va Harrison, N.J., Final report on
CCPR K1-a: Spectral irradiance from 250 nm to 2 500 nm (Bdo céo cudi cung vé CCPR
K1-a: Chiéu xa quang phé tir 250 nm dén 2500 nm), Metrologia, 43 (2006), Tech. Suppl.,
02003
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