a1 Eoew W oE T B ¥ i Vol. 41 No.6
2019 £ 12 H CHINA EARTHQUAKE ENGINEERING JOURNAL December, 2019

DL W, 7 6. 26 T AlphaGUARD P2000F i &8 AR FH 7K v ¥ fiff 28 % DDL-1 B4 S A A0 e 1 92 3 o 5 [T ] sk T2 2
#%,2019,41(6) :1560-1567.d0i:10.3969/.issn. 1000 —0844.2019.06.1560

QI Weiluo, CAO Gebin, FANG Wei .Experimental Study of the Calibration of a DDL-1 Gas Radon Meter Based on the Alpha-
GUARD P2000F Emanometer and Dissolved Radon[ J].China Earthquake Engineering Journal,2019,41(6) :1560-1567.doi: 10.
3969/3.issn.1000 — 0844.2019.06.1560

E T AlphaGUARD P2000F NS F H/KPBRES
Xt DDL-1 IS F R ER LI R

ALY, AR, 7 b

(B HER, =/ BY 650224)
XTI AN BT TR ERGIENZLER A T ERG X, ATABFRMAGITE
44; % AL % AlphaGUARD P2000F 4£ 4 A & BALE R H & F K A F 845t = é;\ DDL-1 # &
EMEASAERA KPP EBARTREER, FRERFPAARARREZENBHLEREMNE R
RELERBITL, AR ET ZH6) K A S EE£H DT 5%,5 2 8 W i{b/:("* ) AL M R T
K, FHLEREAH K PEBARGTERALRRAE, TABEBWEKRKARRE T FAWEHE
M B RARAERG BEFRFITEE TR, A E AN SR EZRKE T — 476

&R
EgE. K PREMARE; BARARAEE; DDL-1 & @ A4 AlphaGUARD P2000F M| A AL
HESES: P315.72 XEARERD : A XEHS: 1000—0844(2019)06—1560—08

DOI1:10.3969/j.issn.1000—0844.2019.06.1560

Experimental Study of the Calibration of a DDL-1 Gas Radon
Meter Based on the AlphaGUARD P2000F Emanometer
and Dissolved Radon

QI Weiluo, CAO Gebin, FANG Wei

(Earthquake Agency of Yunnan Province , Kunming 650224 , Yunnan , China)

Abstract: Regular calibration of radon-measuring instruments is key to ensuring the accuracy and
reliability of measurement results. Based on the internationally recognized measuring instrument
AlphaGUARD P2000F and its own water raft measurement components, calibration experiments
were carried out on three sets of DDL-1 ionization detectors using dissolved radon in water. The
experimental and calibration results with the solid radon source were compared with those of the
out-of-factory results. It was found that the relative errors of the K values of the two calibration
methods were less than 5%, which meets the requirement of current seismic monitoring tech-

niques. These results showed that the solution of dissolved radon in water, compared with the
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solid radon source, solved the problems of transportation difficulties, high technical maintenance

requirements, strict supervision of national environmental protection departments, etc., and de-

fined a new approach to the calibration of seismic radon observation instruments.

Keywords: dissolved radon calibration; solid radon source calibration; DDL-1 emanometer;

AlphaGUARD P2000F emanometer
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Fig.1 Connection of closed recirculating system for the dissolved radon calibration
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Fig.2 Schematic diagram of the connection for solid

radon source calibration
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Table 1 K value test results of dissolved radon calibration in each ionization chamber of DDL-1 emanometer at the

southwest (Yunnan) maintenance center of the Earthquake Agency of Yunnan Province

\ B 28 L T8 STy 3 1= 2% 3
B M W1k Mok M3k IR M2k MIKk MBIk M2k HIK
SR LR/ °C 16 23 18 21 16 20 24 22 24
B W/ % 39 28 41 32 43 39 32 40 30
5 T JE /hPa 803 801 803 802 803 802 802 802 802
& RGEAIE Co/(Bq s m™?) 22 63 46 24 31 103 25 24 112
S AlphaGUARD P2000F 14 400 10 700 6 320 4190 8 130 9 360 8990 4630 8 750
Y T 20 100 16 000 10 200 9 570 11200 14 600 14 600 6370 14 400
- AR E C
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1 &R 1 AMEL G 3 MER T 19800 16 367 10 133 9 547 11 300 14 267 14 033 6593 14 233
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BB K {8 0.491 950 0.486 507 0473 010  0.048 391  0.046 766  0.047 968  0.428 918  0.428 027 0.421 144
K e il AR BT KB 0.483 822 0.047 708 0.426 03
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Table 2 The K value of the dissolved radon calibration in each ionization chamber of the DDL-1 type measuring
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instrument in the field test of Yuanmou hydration station in Yunnan Province
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Table 3 K value test results of solid radon calibration of DDL-1 emanometer

N 1 2% 3%

RS BB H A 2H26H 2H2tH 2H20 0 2H25H 2H20H 2H20H 2H28H 2H28H 2A29H
BRI =/ C 18 16 220 19 18 22 18 20 16
=] MR/ Y% 35 35 29 38 35 26 35 29 35

5 S JE /hPa 802 803 801 802 802 801 802 801 803
‘ BB AR/ L 0.7 0.7 0.7
E(ji REHZE /hPa 810 810 810
BV, /mV 3.780 8  2.010 7 4,974 7 3.259 8 1.8715 0.870 2 2.862 2 3.493 2 2.781 6
g“i)fff/ﬂ?f&g 27.49 27.49 27.49
AR EL 1l 52 %3k % 1R %2 %3k %1 %2k %3
HE U ] 09 it 55 4% 09 IF 44 4% 15 WF 27 4% 11 B 10 4> 09 B 58 4% 14 B 50 4% 09 B 36 4> 16 B 41 4% 09 i 15 43¢
E‘g 55 Ea Ying ) 11 B 55 4% 11 BF 44 4% 17 B 27 4% 13 B 10 4% 11 B 58 4% 16 B 50 4> 11 AF 20 4% 18 Bf 41 43 11 B 15 43
1;% 1 41.253 8 41.278 9 41.810 8  420.027 0 419.260 0 400.083 0  44.720 6  45.8358  47.029 1
el 2 40.529 0 42.003 8  42.216 4  420.047 0 418.859 0 400.970 0  45.281 1 45710 8  45.752 4
3 352 M 3 40.906 0 41.651 1  42.580 3  419.799 0 418.6550 401.978 0  45.1256  45.0758  46.479 9
/mV 4 42,2015 42.296 8  41.928 1  419.238 0 418.341 0 400.414 0  44.490 1  44.814 8  45.858 7
5 41,5320  41.728 1  41.284 6  419.943 0 418.686 0 400.598 0  44.998 3  44.880 6  45.319 6
¥l 41.2844 6 41.791 74  41.964 04 419.810 8 418.760 2 400.808 6  44.923 14 45.263 56  46.087 94
H WA HE KA/ (Bq s mV—1) 0.466 108  0.460 450 0.458 559  0.045 837  0.045 952  0.048 010  0.428 354 0.425 132 0.417 528
B KB/ (Bg» mV™ D) 0.461 706 0.046 600 0.423 671
A YA i R ) A X 25/ %6 0.95 —0.27 —0.68 —1.64 —1.39 3.03 1.11 0.34 —1.45
AR K {6/ (Bqs mV 1) 0.470 800 0.048 226 0.424 430
Bi-JE K (G xR 22/ % —1.93 —3.37 —0.18

1 RN—150 7 [ {2 AU [ A o U5 v 8 1 = s o LR B (19,24 B /ML B =R FH (0.7 L) =27.49 B/

PRI EE DL 11523 YR MR 22 BN T 5% AU R FIBF R K 1853 LB B0 © 2 BRI S0 11
R4 kRRBAKE EFASERESNBEHLOEE  EOEANA 5.2 5.3 5) 4 BITE S A R R
R b 53 A P (5 D 2 0 25 A TG K BTk o
Table 4 Comparison between the calibration results of dis- /ﬁﬁg’ﬁ&/ﬁ; UL R AlphaGUARD P2000F (Wﬁﬁ(

solved radon, solid radon source, and instrument

factory
. BAHE K 65
D R S T
AR/ %

KPR 1 0.483 822 2.77

r K iR 2 0.465 843 —1.05
Jo] 4 2 U 0.461 706 —1.93
A HEAE 0.470 800
K P L 0.047 708 —1.07

" K rh g A 2 0.047 871 —0.74
o] 4k 2 U 0.046 600 —3.37
WA A 0.048 226
K P A L 0.426 030 0.38
K g e 2 0.423 055 —0.32
o] 4 2 U 0.423 671 —0.18
WA HEAE 0.424 430 -

W4 AR R

3 #ieEitie

ASC A 2 b G R BE bR M AR R
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BT (H 0 [ AR A IR AT R, TR A S R S
IES T R eSS R AT MR Z X 1 5.2 5.3
SHBEEKPEREAKE K 5B KRIEK
B B AR XTI 22 20 9k 2.77% (—1.05%) . —1.07%
(—0.74%).0.38% (—0.32%);1 5.2 5.3 S &
WA AR ME K B S50 KA 1A
XFR 2253 —1.93% . —3.37% . —0.18 % , £ A X
BRZE/INT 500, ¥l R H T H A W 0 I B R
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UK HE . R K A R R SR I DL
JLRNA
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