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Universal cryogenic moderator based
on solid hydrocarbons

The main idea is that we have a new method, technologies and a new
principle of work for the pelletized cryogenic moderator, which allows us to
use perspective solid hydrogen-containing materials at low temperatures to
effectively slow down neutrons and use it long time during the neutron
campaign at the source

This technology can be used on any neutron source — compact (10'°-10!!
n/cm¥s), medium-intensity (1012 n/cm?/s) and high-intensity source (more
than1013 n/cm?/s)

Perspective solid materials: methane, aromatic hydrocarbons (mes+mx), tpm.

| Don’t use liguid hydrogen as a cold moderator material at for universal
moderator at any sources (small compact and middle and high intensity fast
pulse reactor). There is no best intensity!

Universal cold moderator is pelletized cold moderator at first (can be
monolith when we talk about the compact neutron source)



But there are nuances!

1 - active core of the IBR-2
2 - moderator’s chamber
3 —transporting pipeline

4 = helium outlet

5 - mesitylene’s liquid drain after irradiation
6 — cistern of irradiation mesitylene

7, B - blological shielding

9 - tubes for helium output to differential
Pressure sensors

10 — differential pressure sensors

11 - dosing device

12 - pitot tube

13 - gasholder

14 - gas blower

15 « heat exchanger

16 - cryogenic machine
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Moderator for central direction
(beams: 1, 4,5, 6, 9) — 6 instruments
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Moderator for central direction







But there are nuances!

1 - active core of the IBR-2
2 - moderator's chamber
3 - transporting pipeline

4 = helium outlet

5 - mesitylene’s liquid drain after irradiation
6 — cistern of irradiation mesitylene

7, B - blological shielding

9 - tubes for helium output to differential
pressure sensors

10 — differential pressure sensors

11 - dosing device

12 - pitot tube

13 - gasholder

14 - gas blower

15 « heat exchanger

16 - cryogenic machine z d
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- Example 1 — methane moderator at the IBR-2 Z
- Example 2 — mesitylene moderator at the
NEPTUN reactor



Key point 1 — high-performance

facility producing of frozen
drops (1 I/h —11/d)

Key point 2 — charging device
with fast feed rate

Key point 3 — system for fast
discharging of moderator
material (irradiated frozen
drops/pellets)
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http://drive.google.com/file/d/17LIMjVkZDNYEbplLV_hkRC8D7LhaZIfD/view
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Key point 1 — high-performance facility producing of frozen drops
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1. Kpuocrar ¢ Bakyymom
2. KpuoreHHas yCTaHoBKa

3. MoAOCTb € XNAKAM 330TOM
4. MonocTs ¢ BaKyymMOM

5. MonocTb € METaHOM

6. oAoCTh € BaKyymom
HUXPOMOBbIMUA HATAMIA

8. M0N0CTb € XMAKUM METaHOM
9. Peryaupyrolye 6onTbl

10. Kanneobpasosarenm

11. Mepesifl KoHTYP
KPVOTEHHOM YCTaHOBKM

12. MonoCTb € XMAKUM renvem
13. Cenaparop

14. Bropoi KoHTyp
KproreHHow yCTaHOBKM

15. Crekno Ana HabnroaeHni

12 stage — methane beads in xenon, helium, supercooled methane drop
hydrogen

(In progress)
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l D:\CM202_System\LA20_Data\14.11.2016\dat_6.txt

[ |

Set Directory ’vl

IV Data Fil [D:\cM202_System\A20_Data\14.11.20161G_6. txt

[ | Didata
o max: | 57
e mm: | 5495
1100.0 s
i880.0 Upper: [0:0
680.0 Lower:lD.Oi
4400
2200
0.0
2200

f28s7000 3857100 3857200 3857300 3857400 3357500 2857600 3857700 3857500 3357500 3858000 count
4770
4.240
3.710 /
i Mass flow of a helium I
2650 p2: | 1208V
2.120 D3: [W
1.550 /
1.060
e K_block: 11.03
000 T_Helfium: | 115.5

810 3820 3820 3840 3830 3860 3670 3680 3690 3700 3710 3720 3730 3740 3750 3760 3770 3780 3790 3800 33810 3820 3830 3840 3850 sec
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& hame: lD:\CM202_SvshemV.A20_Data\l4.11.2016\dat__6.b(’(
) Set Directory |v|
el ] D:\CM202_System\LA20_Data\14.11.2016\G_6. txt

Counting

Background

Lower:’0.0

13857000 3357100 3857200 3857300 3857400 3857500 3857600 3857700 3857800 3857900 3858000 count

4.770

4.240

3.710

3.180

2650

2.120

1.590

Mass flow of a helium

1.060

10.530

10.000

Fm

36200 3630 3640 3650 3660 3670 3680 3\GS0 37000 3710 37200 3730 37400 3750 3760 3770 3780 3790 3800 3810 3320 3830 3840 380

'p2:| 1208V

'p3:| 0616V

K_block: | 1.03
T_Helium: | 115.5
sec
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PrcyHOK 6 — PacnipeieneHue TeMnepaTyp B remit

MakcIMaTbHad TeMmepatypa BHyIpeHEell TpyOW cocTaBiria 298,15 K
(cootsercrsyer T'Y «BHEMHETO» YHYACTRA BHYTPeHHeNl TPyOH), MIHIMATHHAR
TéMiIepaTvVDa coctasmnna 2002 K

— — +

Prcynor 2 - Obumit pic1 ynpomesnodi reometprm 138
TeMIOTLIPARTISECROTO PACIETa
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Relative dynamic viscosity
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Thank you for your attention!
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