
Vacuum Insulated Piping for LNG Service

Q bmahnm Z ]hn[m ma^ [^lm i^k_hkfbg` bglneZm^] ibibg` ZoZbeZ[e^* oZ\nnf bglneZmbhg aZl [^^g nl^] _hk 
]^\Z]^l bg bg]nlmkb^l pa^k^ ma^ mkZgl_^k h_ \krh`^gb\ ebjn^ƀ^] `Zl^l bl nl^], Na^ FCH>? JLI=?MM 

JF;HNM Zg] JBJE N?=BHIFIAC?M iZkmg^klabi ghp [kbg`l ma^ FHA CH>OMNLS ma^ fhlm k^ebZ[e^ Zg] 
ikho^g f^mah] h_ mkZgl_^kkbg` FHA pbma ma^ fbgbfnf <hbe+I__ AZl, PZ\nnf CglneZm^] Jbibg` hnmi^k_hkfl 
\hgo^gmbhgZe f^\aZgb\Zeer bglneZm^] ibibg` pbma /-/.ma ma^ lm^Z]r lmZm^ a^Zm e^Zd Zg] hma^k Jbi^+bg+Jbi^ 
źihp]^k bglneZmbhgÅ f^mah]l [r /-3ma ma^ lm^Z]r lmZm^ a^Zm e^Zd, Jk^_Z[kb\Zm^] bg lmZg]Zk] e^g`mal ni mh 
6.Ä Ş05f' Zg] bgg^k ]bZf^m^kl ni mh 20Å Ş/,.4f'* FCH>?-JBJE oZ\nnf bglneZm^] ibibg` pbee lZo^ [hma 
mbf^ Zg] fhg^r bg ma^ \hglmkn\mbhg Zg] hi^kZmbhg h_ Zgr FHA mkZgl_^k Zg] mkZglihkm hi^kZmbhg, FHA ?qihkm 
N^kfbgZel* Mabil* Cfihkm N^kfbgZel Zg] J^Zd MaZobg` JeZgml \Zg Zee [^g^ƀm _khf ma^ Z]oZgmZ`^l h_ PZ\nnf 
CglneZm^] Jbibg` ŞPCJ',  
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Calculated Steady-State Heat Leak 
Per Foot for LNG Service

1.800 Btu/hr-ft

2.898 Btu/hr-ft

5.494 Btu/hr-ft

8.466 Btu/hr-ft

10.047 Btu/hr-ft

11.979 Btu/hr-ft

13.975 Btu/hr-ft

6x8 Spool

8x10 Spool

16x20 Spool

24x30 Spool

30x36 Spool

36x42 Spool

42x48 Spool

MmZkmbg` pbma ma^ ho^kZee lrlm^f eZrhnm p^ pbee ZgZers^ lrlm^f Ɓ^qb[bebmr* lmk^ll^l Zg] ehZ]l [Zl^] hg bgg^k Zg] cZ\d^m ibibg` fZm^kbZel Zg] 
pZee mab\dg^ll^l* lniihkm lmkn\mnk^ eh\Zmbhgl* ^qmk^f^ ^gobkhgf^gmZe \hg]bmbhgl* Zg] ghkfZe Zg] ^qmk^f^ hi^kZmbg` \hg]bmbhgl nlbg` ;e`hk 
Jbi^ Jenl pab\a aZl [^^g \nlmhfbs^] _hk ibi^ bg ibi^ ZgZerlbl, Ig\^ ln\\^ll_ne k^lneml Zk^ h[mZbg^] ^Z\a ik^_Z[kb\Zm^] ibi^ l^\mbhg pbee [^ 
ZgZers^] nlbg` Z @bgbm^ ?e^f^gm ;gZerlbl,

Jbibg` lrlm^f ]^lb`g* _Z[kb\Zmbhg Zg] bgli^\mbhg pbee [^ i^k_hkf^] Zl Z lmZg]Zk] mh ;MG?* ;HMC <1/,1* H@J; 37;* OM =hZlm AnZk] Zg] OM 
>IN k^`neZmbhgl pa^k^ Ziieb\Z[e^, ;l ma^ FCH>?-JBJE iZkmg^klabi bl iZkm h_ Z fnemb+gZmbhgZe \hfiZgr* ]^lb`gbg`* _Z[kb\Zmbg` Zg] m^lmbg` mh 
hma^k bgm^kgZmbhgZe \h]^l Zg] k^jnbk^f^gml bl ghm Z ikh[e^f,

?Z\a _Z\mhkr ^oZ\nZm^] ibi^ l^\mbhg pbee [^ a^ebnf e^Zd m^lm^] Zm Z l^glbmbobmr h_ /q/.+7 \\-l^\ [^_hk^ ng]^k`hbg` Z mph p^^d [Zd^+hnm* 
^oZ\nZmbhg Zg] k^m^gmbhg ikh\^ll mh ^glnk^ ma^ oZ\nnf bglneZmbhg bgm^`kbmr,
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Jk^_Z[kb\Zm^] oZ\nnf bglneZm^] ibibg` aZl [^^g nl^] _hk g^Zker 3. r^Zkl bg \kbmb\Ze Ziieb\Zmbhgl _hk mkZgl_^kkbg`  ebjnb] a^ebnf* ebjnb] 
ar]kh`^g* ebjnb] gbmkh`^g Zg] fZgr hma^k \krh`^gb\ ebjn^ƀ^] `Zl^l, Ikb`bgZeer ]^o^ehi^] _hk bml nemkZ ehp \hhe+]hpg Zg] lm^Z]r+lmZm^ a^Zm 
e^Zd oZen^l* PCJ aZl ^oheo^] bgmh Z lZ_^ Zg] ^\hghfb\ lhenmbhg _hk bml ]^i^g]Z[bebmr* ^Zl^ h_ lbm^ bglmZeeZmbhg* ehg` m^kf ehp fZbgm^gZg\^ 
bglneZmbhg* k^]n\^] oZihk k^\ho^kr k^jnbk^f^gml* fbgbfZe hnmlb]^ ]bZf^m^k Zg] ho^kZee o^klZmbebmr,

FCH>?-JBJE oZ\nnf bglneZm^] FHA ibibg` bl fZgn_Z\mnk^] [r FCH>? Jkh\^ll JeZgml Zm ma^ Jhkm h_ =ZmhhlZ* IdeZahfZ* OM; pa^k^ 
]bk^\m [Zk`^ Z\\^ll bl ZoZbeZ[e^ mh fZchk OM Ane_ l^Zihkml, FCH>? bl ma^ phke]Äl e^Z]^k bg ma^ Cg]nlmkbZe AZl fZkd^m Zg] hg^ h_ ma^ eZk`^lm 
fZgn_Z\mnk^kÄl h_ \krh`^gb\ ^jnbif^gm, 

JBJE N^\agheh`b^l [kbg`l ma^ iZkmg^klabi fhk^ maZg /3 r^Zkl h_ ^qi^kb^g\^ ]^lb`gbg` Zg] fZgn_Z\mnkbg` \hfie^q PCJ lrlm^fl _hk 
Z fnembmn]^ h_ \nlmhf^kl Zg] bg]nlmkb^l bg\en]bg` H;M; eZng\a \hfie^q^l Zg] m^lm lmZg]l* OM HZor Zbk\kZ_m \Zkkb^kl* OM Aho^kgf^gm 
eZ[hkZmhkb^l Zg] m^lm _Z\bebmb^l* FHA J^Zd MaZobg` _Z\bebmb^l Zg] fZgr fhk^, JBJEÄl ^g`bg^^kbg` Zg] ]^lb`g lmZ__ Zo^kZ`^l ho^k 0.) r^Zkl 
^qi^kb^g\^ bg ma^ \krh`^gb\ bg]nlmkr,
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Finite Element Analysis




