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DESCRIPTION OF THE PROGRAM:

The program calculates

- for a chosen NUCLIDE (or gamma-energy):

+ gamma and X-ray energies and yields for >300 nuclides,
transmission through one or more walls,
attenuation coefficients (mu/rho) for >120 materials,
data needed for compliance with transport regulations;
Dose Coefficients for inhalation and ingestion,

Safety Values,

+ + 4+ + + o+

ambient dose equivalent values.

- for a chosen X-RAY instrument:

+ the transmission through one or more walls, according to NCRP-147 regulations



1.START 2. PROGRAM DESCRIPTION

I@BuildforAndroid +§* MPage$S x | 4+ |@Euimfamndmid... i I MPaged = | +
= @ localhost ¢ B-6cP B~ ¥ €& 1921681 ¢ B-c:° B~ ¥
! N
HYGIRAD

NUCLIDES / X-RAY INSTRUMENTS
I TRANSMISSION AND TRANSPORT

PRODUCTIOM: WERSIOM: 1.3 -
- Medphys Software 8 Services, Almelo, =
the Metherlands, www.medphys.nl
DESCRIFTIOMN OF THE PROGRAM:
The program calculates
. - for a chosen MUCLIDE:
+ gamma and X-ray enerﬁpies and yields
+ mass attentuation coefficients mu;’rlrm],
+ transmission through one or more walls, i
+ dose coefficients for ingestion/inhalkation,
+ IAEA-safety values,
+ ambient dose equivalents

+ transport coefficients and regulations.
- for a chosen ¥-RAY INSTRUMEMNT:

RADIATION DATA acShe Cransmision, through, one of more wals,
TRANSMISSION GONDITIONS FOR USAGE OF THIS prOSRAM:

responsibiity of the user.

The manufacturer has done his best to obtain

m

ftw. i N and apply the most recent nuclear and X-ray =
Medphys S0 are & Services Emnimisisnn data ﬁ:nrmullashz_!_nd regulations N

www.medphys.nl . ~ mmmos e e mr mmmmoe
To scroll: tap screen

He e Fme

To enlarge:
tap screen




3.INSERTION OF ENTRANCE CODE 4 .NUCLIDES: CALCULATION MODES

refox > ] o S refox = [EENEE
(=) Build for Android ... = |} MPagel 2 (=) Build for Android ... =~ | [} MPagell x
€ @i1921681 7 v ||B-eLP| B ¥ € @i1921e81 77 v | B-6L2 EH~- ¥
HYGIRAD HYGIRAD - NUCLIDES
NUCLIDES f X-RAY INSTRUMENTS TRANSMISSION AMD TRANSPORT
TRANSMISSION AND TRANSPORT
Select one or more: o

Enter your authentication code: 5
When entering "demo”, the program is limited to 1. Gamma and X-ray energies

nucide Ag-110m and X-ray instrument at 65 k. 2. Mass Attenuation Coeff. (rmufrho's)

[&] 2. wwall Transmissions incl. Buid-up
[#] 4. Lung Clearance and Dose Coefficients
Code — — 5. Safety values
6. Ambient Dose Equivalent H*(10)
[#] 7. Transport Coefficients
I [] 8. Transport Data for Parcels

Always press

"Accept” Accept code?
to accept input.

2 options:
- Calculate by ticking -3-.
- Insert later using -8-. Accept?

- k C ‘1 I-._I:Ll_\-—\‘:




5.NUCLIDES : ATTENUATION COEFFS.

S - | =R R
(=) Build for Android ... = | [} MPagel »
€= @1921681 -7 v & | |B-cL | B- ¥

HYGIRAD - NUCLIDES
TRANSMISSION AND TRAMSPORT

Mu/rho - coefficients (cm2/g):
Select your material choice:

CADMILIM ‘

6 NUCLIDES: SELECTION

st v y (e [ et
() Build for Android ... = | [} MPagel x
= @ i1921681 77 v || H-cL B~ 4

HYGIRAD - NUCLIDES
TRANSMISSIOMN AND TRANSPORT

SELECT NMUCLIDE:
(in "demo™ mode: Ag-110m only)

| Actinium tl A«g—l 10m
OR: enter gamma energy:

in ke’

wall transmissions and

mu/frho's only) —= 0

Source activity (MBQ):
(if unknown: enter: "1')




7. INSERTION OF WALL THICKNESSES

T

i MPagel

R

€& @1o21681 7 v | | B-cP B~ ¥

(=) Build for Android ...

HYGIRAD - MUCLIDES
TRANSMISSION AND TRANSPORT

SELECT WALL THICKNESS(ES)
thicknesses in cm
order 1..6 --> 1 = closest to source
if no walls: insert all thicknesses =0

wiall material thickness order
Lead 0-1 | 1
Concrete I I 2
Iron I o I 3
Aluminum I 0 I 4
Water | 0 | 5
| | s

Imagel: Image
Originz (8, 0); Size

8. SELECT BUILD-UP MODE

T

{ httpe/19.. p22a.php >

{—

€& @1921681 7 v B-cP| B ¥

(=) Build for Android ...

HYGIRAD - NUCLIDES
TRANSMISSIOMN ANMD TRANSPORT

Calculation mode for build-up:
(for distance dose or transport calculations)
@ -8 all walls have build-up
i -B- all walls combined
) ~C- build-up for first wall onhy
1 -D- no build-up factors at all

TRAMSMISSION AMD BUILD-UP: DETAILS

la »

TRAMSMISSION = AVERAGE [BU * exp

(-mu.d)] d = thickness; BU = build-up.
"Awverage"” <..> to be taken over all gamma and
¥-ray-emissions, weighted according to their yields.

MASS ATTENUATION COEFFICIENTS (mu/frhol: B
calculated for each gamma and X-ray-emission,

——d FEE . A memimmimem mem mmme ¥ e imeem e ] el e

- -

Accept?




9. TRANSPORT DATA 10. AMBIENT DOSE

(=) Build for Android ... = x| + |{3 Build for Android ... > | 4
& 01921681 | B-c°2 B~ ¥ €& 1921681 e -G B W
HYGIRAD - NUCLIDES HYGIRAD - NUCLIDES
TRANSMISSION ANMD TRANSPORT TRANSMISSIOMN AND TRAMNSPORT
| SELECT TRANSPORT DATA | CALCULATION FOR: Ag-110m
(if not applicable: enter Mass = 0)
Mass of parcel (g) ..... 10 Calt_:. ?f Ambient Dose:
Min. dimension of parcel (cm) ..... 10 Transmission value taken from:
Transmission of package (<=1).... 1 i
@) wall transmission calc.
Type of parcel: ) Instrument () transport data
@ Muclide inserted wvalue: —-=
Physical condition:
= Solid: special cond. (e.g. encapsulated) I 1.0
@ Solid: other (e.g. open source)
i Ligquid -
“ Gas: tritium Calc. of Ambient Dose: I 1
- ) Dista - ta T :
“Gas: special cond. (e.g. encapsulated) nee source rget (m)
) Gas: other (e.g. open source)
Calculate |
Accept? |

- - - -




11.1. CALCULATIONS: RESULTS (part 1): 11.2. CALCULATIONS: RESULTS (part 2):

cl@-cr| |- € c|B-cr| |-

HYGIRAD - NUCLIDES HYGIRAD - NUCLIDES
TRANSMISSION AND TRANSPORT _ TRANSMISSION AND TRANSPORT

HYGEIBRAD — HOCLIDES

TRANSHMIIIION AWND TRAWIEORT TRANIPORT COEFFICIENTI:

- Al = 4. 0E+05 MMBg

- . T - Bz = 4_0E+05 MBog

Fuclide = Ag—110m — Specific Bcoctivity
- Total BActivity

1_0E+01 Bafg
1_0E+0€ Bog

GAMME /HX-RAY EMI3ISIONI:
E SAFETY D—VALUE (IARER 200&} = 2 .0E+04 MEBqg
With activity A = 1 MEg —>
Fafery value: ASD = 5.000E-05
category S5: mo=st unlikely to be dangerocus

CONTAMINATION -
LUNGE CLEARANCE CLEIIEI -

[F = fast; M = moderate; 3 = =low;

D = gas/damp; E = extra -.-.}

F O. 050 un=pecified compound=s, metallic Ag
| . 350 nitrates and =ulfides

3 o. 050 oxide=, hydroxide=, carkide=

WD -1 Ol 00 R

DOSE COEFFICIENTS : INHALATION [Sv/Bgl:
[E—ermployees; Ppopulation > 17 i)
[if E or F= blank: take F or E-value=_}
= E: &.70E—0% F: S_.5E-%9
B E: S.S01E-0% F: T7.EE-%5
B E: 7.320E-0% P-: 1.2E-8
With activity = 1 HEBEg —> Do=e =
— F H E: &_TOE—023 P 5_.5S0E—03
| E: 5_.50E—033 P 7. €0E—023
3 E: T_.30E—03 = 1_Z20E—02

[ERaT

o.2
o.4
o2
o.3
o.1
o0
o1
o.a
a.7
2.7
3.3
o.&
E_5
&5
a_7
=2.3
7.3
4.0
4_5
2.7

S | 5]

20

[mo=t important emi=ssion= only} COEFFICIENTI : INGESTICON [3Iv/Bgl
Half walue time = 250 d4d L = = o

4 (I}

UL

192.168.1.4:3571 / TransApp2b.php




11.3. CALCULATIONS: RESULTS (part 3):

¢ B-cRP| K-

HYGIRAD - NUCLIDES
TRANSMISSION AND TRANSPORT

DOJE COEFFICIENTI : INGESTICH [3v/Bgl
and £Fl-—value (=} :
- all compounds: 2.8E-% H o.050
With activity = 1 HBEg —> Doze = 2_.800E-03 3v

HYGEIRAD — NOCLIDES
TRANIHMIIITION AND TRAENIFORT

Huclide = Ag—110m

HOCLIDE: Ag—110m

HO/PHO"=s for: BISMUTH (rho= $.782 gfcmdl . =
E Field mifrho"=s [cm2fgl -
kel & mf rho mi_trfrho ma_enfrhc

22
22
23
23
25
€
2€
27
447
E20
€58
E78
E87
TQT
T44

TS.T72E0 E1.7820 E1.7140
T4_585€ €0 .8532 E0.8254
TO.0240 57.3380 57T.2710
EB_BB3& SE&.4452 SE.3824
58.&200 48 .4500 4d.3850
55._ 7650 4&_2280 4E.1635
S1.777E 43._.1172 43.0534
40 _92 &8 40._8552 40.8315
O_189&& _1238& .131527
0_.11555 o._07118 o_ETET
O.105&3 O.0EEES O.EIES
o.10&625 0. 06455 O . EL41
o_.10470 O.0&34& O.Ed34
o.10137 O.0&118 O.05812
o. 05502 O.05&82 O.05387

3

W 0 =1/ £l B R

(SR
RO BN 0D 00D
R RT pE EEE ET a

Continue

11.4. CALCULATIONS: RESULTS (part 4):

refox ~
i MPagel

S

@ 1921681 c -G PR B

HYGIRAD - NUCLIDES
TRANSMISSION AND TRANSPORT

LR U_iuTus U Urmea s (e PR B
&78 O_10&E29 O _OE455 O_0&141
&87 a_1049470 O_E3I4LE O_0s034
TO7 a_10137 O_E118 a_0a5812
744 a_05502 O _05€82 a_.05387
TE4 J_05171 0 _05455 J_051&&
a1i8 a_o8412 0. 04541 O _O032EES
8BS a_a78a&0 . 04585 o_o23z23
538 a._o07423 2.04311 O_04051

1384 - a_05428 o _oacaa O_02845

<mif rho» [cm2/ gl o_3a723a7 O_284848 O_28171

WALL TEALAN3IMIIIION (%]} (= BUexp (—mma.d} } =
Walli=}: order 1 = .10 cm Lead
[order 1._._&E: 1 = clo=e=t to =ource}
E yield Wall TranDmission —_

ke & mode A mode B mode O mode L

22
22
23
23
25
2&
2&
27
447
&20
&58
&78
&87

o_ oo o. 0000 O 00000 O. 00000
o_ oo o. 0000 O 00000 O. 00000
o_ o000 Oo.00000 O.00000 O. 00000
o. 00232 o.00300 O.00000 0. 000300
o. 00232 o.00300 O.00000 0. 000300
o_oodod o.00000 O.00000 O. 00000
o.ooo0od Oo.00000 O 00000 O.0000C
o.ooo0od Oo.00000 O 00000 O.0000C
2.85550 O.85550 0.85550 O0.80549¢
2.51718 O0.51718 0.51718 O.87831
O_52277 O0_.82277 O0_52277 O0_0044c¢
O_52570 0.82570 O0_52570 O0_887TTE
O_5270% 0.5270% O0_5270% O0_8853Z
N_S9ocA N SfocA N aTacA N ASTEd

ULL »

10D =1 Ol B KD
B

hmDBMLDDODDODDODDOD
'
LN R RO = T TS T

S

Continue




11.5. CALCULATIONS: RESULTS (part 5)

c ’ Ge S [ R

HYGIRAD - NUCLIDES
TRAMSMISSION AND TRANSPORT

E87
Ta7
744
TES
gig
BES
S3a8
1384

O_S270% O.S2709% O0.S270%
2_.5255%8 0.52558 0.52558
O_.5354€ 0.53549€ 0.535496
O_5S3825% O0.S3HI2% O0.S3H82S
_.54443 O0.54443 0.54443
O_S4853 O0.54853 O0.54853
_S5174 O.S5174 O.55174
_SE2TE O.SE2TE O.SE2TE

il il il <1 RD il R
'

S I I

O_53347 0.53327 O0.53347
mode 2ll wall= BT (build-upl
mo-de 2ll wall=s combined
mo-de only Ffirst wall BO
mo-cle no BO at all

EBuild-up mode: —A— 2ll wall=s ET [(bPuild-upl
Total wall transmission = o.533473

BMEIENT DOIE EQUIVALENT

— Source activity A 1 MB.oy

Distance to =Source 1 m
Source constant [(Ambient Dose Equiv. constant)| —

hi10}y = 4_Z200E—-01 udv_ m™ 2/ HBg/h

Tran=smission [(from: Wall transmissionl =

= S_.335E-01

BAmbient Do=e Eguivalent H=* (10} =

4_.200E—01 ufv/h = 2.E82E+00 mI3vS ¥y

Idem, incl. Transmission =

2.521E-01 u3v/h = 3_42437E+00 mIvS ¥y

4 |

11.6. CALCULATIONS: RESULTS (part 6)

refox ~ 3

¢ B-cr B- ¥

€ 01921681

HYGIRAD - NUCLIDES
TRANSMISSION AMD TRANSPORT

TRANIFORT DATA: [(uI¥vr=microIv]}

— Has== of parcel = 12.00 g
— MEimimum dimension = 10.00 cm
= Tran=mi=m=ipn [(from wall tran=wm_} = S_3IISE—-I1
- Spec_act. in parcel = 1_000E+05 Bgdfg
=3 1.00E+01 Bgfg — TOO LRERGE 1!
— Tetal act. ia parcel = 1_000E+00 MBg
- 1. 00E+00 MBog — within limit

= Bmbient do=e equivalent:
at =urface =
1.SE8E+02 udwv/h
<= Z.00E+02 uSv/h — within limit
id. at 1 m from =urface = 3_S55EE-01 udvih
«= 1_00E+02 ulvih — within limit

— Tran=zport Index = o.0

— Extra shielding : not necded.
— Excepted package? no, because:
ABot. > limit for parcel [ 4_000E—-04 MBgl 11!
Ambient do=e sguiv. at =urf_ =
1_S5E8E+02 > 5_000E+4+00 ulv/h — TOD LARGEE 11!
Ambient dose =sguiv. at 23 m unshielded =
4_.200E-042 <= 1.000E+01 m3v/ 'h — OK.
L¥a—packaging (IF} allowed: type: LIA-II
[=ee Regulation=}
Lakbeling of the package: I-white

m

1]

end of table
4 | [I1] 3

Imagel: Image

Back ContiL Origin: (8. 0); Size

LELES




12. CALCULATIONS: EMAIL RESULTS

€ @i121e817r v | | BHB-62° E-

HYGIRAD - NUCLIDES
TRANSMISSION AND TRANSPORT

EMAIL RESULTS:
Enter email address:




13. X-RAY INSTRUMENTS: DESCRIPTION 14. CHOICE OF VOLTAGE AND TYPE OF

RADIATION
REREE— | = | S [
» (. MPage32
{ i MPage3l +
1921681 © kY - Gc -
& @i19z21681 7 || B-c2 B +* (_- - < G~ | K3
HY GIRAD
HY GIRAD H-RAY INSTREUMEMNTS : TRAMSMISSIOM _
X-RAY INSTRUMENTS :
MNCRP-table:
H-RAY INSTRUMENTS = (if "demo": calcs. limited to 65 KV primary)
Calculation of Wall Transmissions and Ambient
Dose. PRIMARY/SECUNDARY/THERAPY
Calculations using NCRP-147 and publication about |= 5 E%m %g g
therapy-instruments. 3. PRIM. 35 kW
4, PRIM. 40 kW
PRIMARY Radiation= emitted directhy from the 5. PRIM. 45 kW
X_m'y- tube. &. PRIM. 50 W
SECONDARY Radiation — scattered from the g- Egm- gg kkE
patient and/or other objects in the primary beam. 9' F"RIM- 65 kv
10. PRIM. 70 kW
Insert for each wall: . PRIM. 75 kW
- material . PRIM. 80 K\
- thickness {(cm) . PRIM. 85 kW
- line number of NCRP-table (depending on . PRIM. 90 kW
wvoltage and upon type of radiation). - PRIM. 95 KV
Safety advice: take line with nearest higher Enter line number:
voltage. Advice: take line at nearest

i igher voltage).

TRAMSMISSION is calculated as the product of




15. INSERTION OF WALL THICKNESSES 16. INSERTION OF DOSE RATES AND
DISTANCES;  CALCULATIONS, RESULTS

——

i MPagel i i MPagel

€ @ 1921681 | BE-c2°| B~ & & 1921681 - < B-s2° B

HY GIEAD HY GIFAD
X-RAY INSTRUMENTS @ TRANSMISSIOMN H-RAY INSTRUMENTS : TRAMSMISSIOM

MCRP-line: 9 : -
PRIM. 55 kW - Dose rate at reference point 10

(msw/h) ....
- Distance of reference point to 2
Wl material Thickness (cm) source (m) ....
- Distance of measurement point to 20
Lead source (m) ....

- - # hours per year in use (hfv) ....

Concrete
Gypsum
Steel Calculate
Glass
Wood

H—ray ilnstrument: PRIM. &5 kW

— Wall({s) | transmissicn:
-1 = 0.100 cm Lead | 3.767TE-03 %

Thickness(es) QK: — Transmissicn = S9.76TE-03 %

— Dose rate at measurement point =
2.767E-06 mSvw./h
S9.76TE-04 mS<w/v
9.7687TE-01 uSw/v¥

Accept? |

E o (e e )




END OF CALCULATIONS



