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Performance of the Harwell-type Size-selective Dust Sampler

Tsutomu OHATA, Hiroshi MATSUI, Yoshikazu YOSHIDA
and Syozo HONGO™

Division of Health Physics and Safety, Tokai, JAERI

( Received September 3, 1975 )

Accuracy for measuring respirable dusts of the Harwell-type
size-selective dust sampler has been studied by numerical analysis
using the experimental data of calibration test. The test was
made with uranine methylene-blue particles of uniform particle
sizes (aerodynamic diameter d_ = 1~ 17 um, geometric standard
deviation o = 1.07 ~1.16) ; the sampler was examined at air
flow-rate 6 ~ 50 £/min. Performance of the sampler at flow rate‘
33 ¢/min agrees with the lung deposition at a tidal volume of
750 cm3, and that at 50 £/min approximately with the lung
deposition at tidal volume 1450 cm3. The performances is
hardly influenced by variation of the flow rate less than 10 %.
The accuracy of this sampler for respirable dusts at flow rate
33 £/min is within a factor of 2 for MMAD £ 10 zm.

% National Institute of Radiological Sciences, Chiba
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Table 1 Experimental collection efficiency (%) of

Harwell-type size-selective dust sampler

[ ; T : I _ . , _ T T
Sloloic | ||| g Rt B e e | ﬁ,ﬁ,_m o b um___ ,_ .
o S g G N PRI R, B B AT R BT S S M RN I [ i _ ' !
Il e b e B B A o T B e L T I B e e P e o ) IV-N PO IO B * _ Wﬂ_._, AN | Lo _ #m_
AplRva] oy n.,Jrﬁu_w o M= |y it i - I :
t ; 1 * ¢ H f 7 : .
i : : - ! . H N |
o] ‘ ‘.‘ 7 4 ! ‘ _ _n‘ _ ' _ *, ; _ _ 4 M ~hn | M_ _ 7 A S @000 | 0|~
— | : | _ oled| e fim 7_4 _ 7 : ,_ Nletevien | o enf~ion
N e : ~| I~ EVS TR fae
~ | TSR o g O~ | injw o | ~ololo oo “ | e | oolenia| e | o — o .
2O | O O | | A O = | it | o [ e | ool T AR | _ f _
= oD o NN ™0 SO oo — P~ — oc — e~ e
o :
E o | NS @0l | dNielvin | T inlo o | mjieaio | 1.ﬂ M OOIN0 | O~ fooimleien | oo
SR N Lo S | i[O | avino | | onleol o] Ol N S| ol [ sislojlo {niojee | oo —
— | oo ;1 NN O =~ o] | 0] |~ ol o ien il i
* i H _ 1 w
w «© i i M | Ol |C | ot o | wledg e oo~ ] el en “ tN | o o Oy oo _ _ __
@ N Aol OO~ o || it oim | ~|ole| o oo |in | o e [lov | ol |e|on | ooy e in
H o aEv Mo mlo o M~ | o0 ool O] e
3 ;
Sl en ! YYBI™ iR | FN0 |0 [ WM~ | ol oy [ov|tiein | S lia “ W oy | e e iy | 0o | [
Wl Al nlo|-] | sole - | Mool alelole |a Moo el |~ |olalelo | Ho|o |~ | oo~ |m
iy e aplite] [ o\ ol o~ r~ — o | (=)} O o~ o sl
o m
< o | ST | o Hlo e | Nnfn o |~ ol | Alole]oo | o~ _ N O~ O | HH [Ny _.
M DDOIO i N i - ol ol |oje [oleo|e | Ao e | oo o | e e o
o ™[0 |0 oo — [~ ool | oy o ~| ey
o | SN oS | ol s e _ _ ; _ Al L i B L K e B Y [ L B B TN o N T I Y R R N P e R =
| ol Nlov e oo |- MO | NSO+ | oo n | ~|o oo |[olol=~ [ olola|e
ol Rv=! o lin 1o — [~ 0| |— o o) Dl |
o | TNTHN MO e ool N e~ n i [ o [lovo o | el e [ e fen i | od e oo len
D AN ToiNIH D Ol H - [ ofNic | joeole [m|o ol | ~o|aio |ehoioim | m e e b _
[ap] iX=] jaaliVs) NG i ~ Lo ™~ — s8] oo ™ WO 2a]
M
()
F N 1 — — - — = — P - -
oo | | (e - (e M H || | M b | (i [ | b [ [
M o) m Lt Ll Rl LB I B B ol ISl IV RV VI IS Y (S A vy Y A (Y i S S O i B e B B Lol e |
% |
w
P
d 4o~
N E o ~ o o] V) 8. ~ r~ — e
o S . . . . . . . . . .
b o — ~ o~ ™M ~t ol r~ ool <t ™
h — i

: central vegion of filter
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Values calibrated with the Fischer
and Porter tri-flat flow meter

not-measured
not-detected
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