The research of spherical door shroud In huge space environmental simulator
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Background
Liquid nitrogen shroud is an important device of simulating space cold and black environment. Meanwhile, since the low temperature of the liquid nitrogen
| makes the gas molecules falling on the shroud’s surface, thus, the shroud is also an important part of vacuum vessel pumping system.

The door shroud in huge space environmental simulator which is change from flat plate to spherical shape can effectively enlarge the environmental capacity.
¥ The spherical door shroud has become new tendency recently.
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Conclusion
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<+ The key technology of door shroud’s design. emulator. manufacture represents first class level in world.

Shroud reform on site enlarge the environmental capacity.

»» The shroud opening pores change the flow massage, the temperature of sub-pipes iIs also disturbed , the profile of temperature also
fluctuate. The emulator indicates, the highest temperature of door shroud surface is still near -188.7°C, the temperature rise of liquid
nitrogen . flow pressure loss and the temperature of door shroud surface are all met the performance index of shroud.

** The door shroud passed the verification, the performance index of shroud all achieved the demand of contract, which mean the
technology of shroud emulator is successful.
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| Design

* The effective diameter of lateral shroud in huge space environmental simulator is 7500mm, with the effective length of 20000mm.
* The shroud is divided into 4 parts: door shroud, back shroud, left lateral shroud and right lateral shroud. Each part is supplied with LN2 independently.
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Structure of shroud Door Shroud Door shroud modification
The door shroud is the structure of sphericity ) )
Back Shroud with the diameter of ¢7620mm and the There are three problems in door shroud P e
" Hroud I distance between two pipes of 200mm. In opening pores reform: = .
The shrou | . . | form: | . % : J
. . tgrr_ns O.f transp_ortatlon,_ the d(_)or shro_u d is a. define the position of door shroud opening ff % | N
IS pipe L eft Lateral Shroud = IR | IR divided into 3 pieces, with one in the middle, Dores ; IR L R R At (AUl \
‘ U) Sheet -'H“Fﬂﬂ | it II f Jl | ( | 'l | | |. | 1 li .i li 1 Ii' ' !. III ._ \ and eaCh In Ieft and rlght' . The one In the b. Clear the element Copper WhICh Inflltrates _-_-r*'- e i HE [, : 4= FI‘ \II",‘
e, structure of o FERURARURY FUER HARE B BARERRRRS middle is the biggest, with the size of in sub-pipe .' TH AN
O - == N W il e eS8 7620mm X 2610mm X 1520mm (LXWXH) . = i -
e stainless RN NN .. c. cancel local stress - SUHATH A T |
. il A The door shroud has the entrance for liquid .. . . W W
\ = iDe | AN 5 . . The position of door opening pores is - 4 /
Q PIP G nitrogen at the bottom and exit on the top. . . : . \ A f
\ Idi 2 , . o defined by solidwork three-dimensional \ 3 - ,
= welding *|  The door shroud’s entrance and exit for liquid drawing. Clear the element copper Sl | T | /7
copper fin. nitrogen are set on the side of the door, for thorougr.ﬂy by sander. Then weld the “wff_h 111 L
the convenience of dismantling and installing summary ring pipe répairframe A special phSS——
A tube when opening and closing door. With method is used in tr,1e welding form of
Right Lateral Shroud the entrance at the bottom and the exit on the summary ring pipe and sub-pipe, which can
Y top, metal soft tube_ 's installed clos_e o the cancel local stress. After repairing, the door The drawing of opening pores in shroud
entrance and the exit, for the convenience of
. shroud can be assembled .
L the installment of door shroud.

Shroud emulator Door shroud model building after opening \

the software of flowmaster is

used to build model to emulate 3
the flow of liquid nitrogen in
shroud’s sub-pipe. According to
the calculation of steady state
heat transfer in single phase
closed-cycle system the
temperature of shroud’s sub-
pipe curve can be obtained.
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Door shroud build model ,the qa1 ] . . aar ]

model’s boundary input
condition is as follow:

The working substance in
shroud is liquid nitrogen;
Door shroud liquid nitrogen’s
volume flow is 8m3 per hour,
temperature in entrance is
—191°C, liquid nitrogen pump’s
outlet pressure is 0.45MPa;
The average heat load works
on door shroud is 230W/m2.
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sub-pipe serial number

sub-pipe serial number

the highest temperature of door shroud surface is -188.7°C.
The temperature rise of liquid nitrogen . flow pressure loss
and the temperature of door shroud surface are all met the
performance index of shroud.

The curve shows: as the opening pores change the flow massage, sub-pipe 2 to sub-
pipe 7 and sub-pipe 28 to sub-pipe 33 resistance also changes too, thus the
temperature of sub-pipes is also disturbed , the profile of temperature also fluctuate.
But the highest temperature of door shroud surface is still near -188.7°C.

the drawing of door shroud model building
The liquid nitrogen outlet pressure of door shroud is 0.397 MPa.

The serial number of door shroud sub-pipe is as shown
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