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¿É²ðÊ½»»ÈÈÆ÷µÄ¿É²ðÐ¶¼°ÃÜ·â Éè¼Æ

¸ßÎÄË§,³Âº£»Ô3

(ÄÏ»ª´óÑ§»úÐµ¹¤³Ì Ñ§Ôº ,ºþÄÏ ºâÑô 421001)

Õª¡¡Òª:¸Ä½øÁË¿É²ðÊ½»»ÈÈÆ÷µÄ¿É²ðÐ¶¼°ÃÜ·â ½á¹¹ ÒÔ·½±ã̧ ü»»»»ÈÈ¹Ü¡¢·â Í· µÈÈÝÒ×ÊÜ

Ëð²¿¼þ,ÑÓ³¤»»ÈÈÆ÷Ê¹ÓÃÊÙÃü. ¸Ã½á¹¹ ²ÉÓÃË«¹Ü°å½á¹¹ ,¿ÉÒÔ·½±ãµØ²ðÐ¶»»ÈÈÆ÷¡¢̧ü»»

»»ÈÈ¹ÜµÈ²¿¼þ;²ÉÓÃË«×¶ÐÎÃÜ·â È¦ ,ÄÜºÜºÃµØÊµÏÖ»»ÈÈ¹ÜÓë¹Ü°åÖ®¼äµÄÃÜ·â . ¶ÔË«×¶

ÐÎÃÜ·â È¦½øÐÐÁËÊÜÁ¦·ÖÎö ,ÖÆÔìÁËÒ»Ì¨ ¿É²ðÊ½»»ÈÈÆ÷,¾­¹ý Ë®Ñ¹ÊÔÑéÖ¤Êµ̧Ã»»ÈÈÆ÷¿É

²ðÐ¶¡¢ÃÜ·â È¦ÔÚË®Ñ¹ 0. 6 M PaÊ±ÒÀÈ»¿ÉÒỐï µ½ÃÜ·â ÒªÇó.

¹Ø¼ǘÊ :¿É²ðÊ½»»ÈÈÆ÷;Ë«×¶ÐÎÃÜ·â È¦ ;Ë«¹Ü°å

ÖÐÍ¼·ÖÀàºÅ : TF066. 2¡¡ ¡¡ ¡¡ÎÄÏ×±êÊ¶Âë: B

Design of D isassembl ing and Seal ing Par t
of theD isassembl ing Heat Exchanger

GAO W en2shua i, CHEN Ha i2hu i3

( School of M echanical Engineering, University of South China, Hengyang, Hunan 421001, China )

Abstract: In order to replace tubes and the end socketwhich could be damaged easily and

prolong life of the heat exchanger, disassembling and sealing part of disassembling heat

exchanger was improved. Structure of double joint plateswas adopted, and the replace2

ment of tubes and other parts could bemade easily. The double taper sealing ringwas de2

signed and the seal between tubes and plate could be realized perfectly. Force analysisof

the double taper sealing ring wasmade and a mode was also manufactured . In the water

press experiment, sealing part of the disassembling heat exchanger and double taper seal2

ing ring met with the sealing demand even at the water pressof 0. 6 M Pa.

Key words: disassembling heat exchanger; double taper sealing ring; double joint plates

¡¡ ¡¡»»ÈÈÆ÷ÔÚ¹úÃñ¾­¼ÃÌØ±ðÊÇÔÚ»¯¹¤ÁìÓòµÄÊ¹ÓÃ

Á¿¾Þ́ó . µ«ÊÇÔÚ¶Ô»»ÈÈ¹Ü¸¯ Ê´±È½ÏÑÏÖØµÄÐÐÒµ,Àý

ÈçÔÚÂÈ¼îÐÐÒµÖÐ, ÓÉÓÚ½éÖÊºÍ ÔÓÉ¢µçÁ÷µÄÓ°

Ïì [ 1 ] ,»»ÈÈÆ÷ÌØ±ðÊÇ»»ÈÈ¹ÜµÄ̧ ¯ Ê´ÌØ±ðÑÏÖØ,Ò»

µ©»»ÈÈ¹Ü±»̧ ¯ Ê´ ,Õû̧ö»»ÈÈÆ÷¾Í²»ÄÜÓÃÁË,ÕâÑùÔì

³ÉÁË¼«́óµÄ×ÊÔ´ÀË·Ñ [ 1 ] ,¾ÝÍ³ ¼ÆÃ¿ÄêÈ«¹ú ÂÈ¼î³§



¶¼Òª¾Í́ ËºÄ·ÑÊý°ÙÍò Ôª ,Õâ»¹ ²» °üÀ¨Î¬ ÐÞºÍ Í£ »ú

Ôì³ÉµÄËðÊ§. Èç¹û »»ÈÈ¹ÜºÍ ¹Ü°å²» ²ÉÓÃº¸ ½ÓµÄ·½

Ê½¶øÊÇ²ÉÓÃÆäËû¿É²ð Ð¶µÄ·½Ê½Á¬½Ó,¾Í¿ÉÒÔ¶¨ Ê±

¶Ô»»ÈÈ¹Ü½øÐÐÇåÏ´ ºÍ ¸ü »» ,ÕâÑù²» ½ö½ÚÔ¼×ÊÔ´¶ø

ÇÒ½µµÍ Éú²ú ³É±¾[ 2 ] . Îª ÁË½â¾öÕâ̧ö ÎÊÌâ ,ÔÚ²Ù×÷

Ñ¹Á¦ÒªÇó²»¸ßµÄÇé¿öÏÂ ,¸Ä½øÁË¿É²ð Ê½Ë«¹Ü°å¹Ü

¿ÇÊ½»»ÈÈÆ÷µÄ½á¹¹ [ 3 ] ,ÊµÏÖÁË»»ÈÈ¹Ü¿Ȩ́ü »» ,²É

ÓÃË«×¶ÐÎÃÜ·â È¦ÊµÏÖÁË»»ÈÈ¹ÜÓë¹Ü°åµÄÃÜ·â [ 3 ] .

±¾ÎÄÖØµã½éÉÜ̧Ã½á¹¹ µÄ¿É²ðÐ¶¼°ÃÜ·â Éè¼Æ.

1¡¡ÕûÌå ¿É²ðÐ¶Éè¼Æ

¿É²ðÊ½Ë«¹Ü°å¹Ü¿ÇÊ½»»ÈÈÆ÷ÈçÍ¼ 1ËùÊ¾,·â

Í· 16Óë·â Í· ·¨ À¼1º¸ ½Ó³ÉÒ»Ìå . ·¨ À¼1ÓëÉÏ¹Ü°å

2Ö®¼äÓÃÃÜ·â È¦ 15½øÐÐÖÜÏò ÃÜ·â ,×èÖ¹¹Ü³Ì Á÷Ìå

ÔÚ·¨ À¼1´¦ Íù Í² Ìå Íâ Ð¹Â¶. Í² Ìå 7ÓëÍ² Ìå ·¨ À¼4

º¸ ½Ó³ÉÒ»Ìå . ·¨ À¼4ÓëÏÂ¹Ü°å 3Ö®¼äÒ²ÊÇÓÃÃÜ·â

È¦½øÐÐÖÜÏò ÃÜ·â ,±£Ö¤¿Ç³Ì Á÷Ìå ÔÚ·¨ À¼4´¦ ²» Íù

Í² Ìå Íâ Ð¹Â¶. ¹Ü°åÓë»»ÈÈ¹ÜÖ®¼ä²ÉÓÃË«×¶ÐÎÃÜ·â

È¦ 14½øÐÐÖÜÏò ¡¢ÖáÏò ÃÜ·â . »»ÈÈ¹ÜÔÚÉÏ¹Ü°å 2´¦

ÕÍ½Ó,ÔÚ»»ÈÈÆ÷ÁíÒ»¶ËÉÔÉÔÂ¶³öÉÏ¹Ü°å ,¶ø²»²ÉÓÃ

ÕÍ½Ó. ÕÍ½ÓÖ÷ÒªÊÇµÖ¿¹Á÷Ìå ¶Ô»»ÈÈ¹ÜµÄÖáÏò ÍÏ Ò·

Á¦ ,ËùÒÔÕâÖÖ½á¹¹ ¹Ü³Ì Á÷Ìå Ö»ÄÜÒ»̧ö·½Ïò Á÷¶¯ . ·â

Í· ·¨ À¼1¡¢ÉÏ¹Ü°å 2¡¢ÏÂ¹Ü°å 3¡¢Í² Ìå ·¨ À¼4Í¨ ¹ý ÂÝ

Ë¨Áª½ÓÌ×¼þ5Áª½Ó. »»ÈÈÆ÷µÄÁíÒ»¶ËÓëÍ¼ 1ÏÔÊ¾

µÄ×ó¶Ë½á¹¹ Ïà Í¬ . ÆäËû½á¹¹ Óë¹Ü¿ÇÊ½»»ÈÈÆ÷Ò»Ñù,

°´ ±ê×¼Éè¼Æ¼ ¿́É.

µ±»»ÈÈ¹ÜÐèÒª̧ ü »»Ê±,Ö»Ðè½«Í² Ìå Á½¶Ë¹Ì ¶¨

¹Ü°åºÍ ·¨ À¼µÄÂÝË¨Áª½ÓÌ× ¼þ5ËÉ¿ª ,¾Í¿ÉÒÔ²ð ¿ª

·â Í· ,½«¹ÜÊøÍÏ ³öÍ² Ìå ,È»ºó¼ì²é»»ÈÈ¹ÜÊÇ·ñ ÓÐ̧̄

Ê´Ëð»µ ,µ±̧ ö±ð»»ÈÈ¹ÜÐèÒª̧ ü»» ,¿ÉÒÔÇáËÉµØ½«»»

ÈÈ¹Ü´Ó¹ÜÊøÖÐ³é³ö ,¶ø²»Ðȩ̀ü»»ÆäËûÆ÷¼þ,ÕâÑù́ó

´ó½ÚÔ¼ÁË×ÊÔ .́ Ò»°ã¹Ì ¶¨ Ê½¹Ü¿ÇÊ½»»ÈÈÆ÷Ò»µ©ÓÐ

Ò»̧ù »»ÈÈ¹Ü¸¯ Ê´Ëð»µ ,Ôì³É¹Ü³Ì ¡¢¿Ç³Ì Á÷Ìå »ì ºÏ ,

¾ÍµÃ±¨·Ï ÕûÌ¨ »»ÈÈÆ÷.

1. ·â Í· ·¨ À¼¡¡ 2. ÉÏ¹Ü°å ¡¡ 3. ÏÂ¹Ü°å ¡¡ 4. Í² Ìå ·¨ À¼¡¡ 5. ÂÝË¨Áª½ÓÌ×¼þ¡¡ 6. ¿Ç³Ì ½Ó¹Ü ¡¡ 7. Í² Ìå ¡¡ 8. »»ÈÈ¹Ü ¡¡ 98. ÕÛÁ÷°å

10. Ì× Í² ¡¡ 11. À­¸Ë ¡¡ 12. ÂÝÄ¸Ì×¼þ¡¡ 13. µ××ù¡¡ 14. Ë«×¶ÐÎÃÜ·â È¦ ¡¡ 15. ·¨ À¼ÃÜ·â ¡¡ 16. ·â Í· ¡¡ 7. ¹Ü³Ì ½Ó¹Ü

Í¼ 1¡¡¿É²ðÊ½Ë«¹Ü°å¹Ü¿ÇÊ½»»ÈÈÆ÷

F ig. 1¡¡ D isassem bl ing double join t plates tube heat exchanger

2¡¡¹Ü°åÃÜ·â Éè¼Æ

ÔÚÎÄÏ× 4ÖÐ¹Ü°åºÍ »»ÈÈ¹ÜÖ®¼ä²ÉÓÃµÄ×¶ÐÎÃÜ

·â È¦ ,Í¨ ¹ý ÊµÑé·¢ ÏÖÕâÖÖ½á¹¹ ²¢ ²» ÄÜÍê È«±£Ö¤¹Ü

°åºÍ »»ÈÈÆ÷Ö®¼äµÄÃÜ·â . Îª ÁË½â¾öÕâÑùÒ»̧öÎÊÌâ ,

Ë«¹Ü°åÓëÃÜ·â È¦Ö®¼äÉè¼Æ³ÉË«×¶ÐÎÃÜ·â È¦ ,½á¹¹

¼ûÍ¼ 2,ÂÝË¨Áª½ÓÌ×¼þ½«Ë«¹Ü°åÑ¹½ôÃÜ·â È¦ ,²ú Éú

¾¶Ïò ºÍ ÖáÏò ÃÜ·â .

Ë«×¶ÐÎÃÜ·â È¦ÊÇ·ñ ÄǗï µ½ÃÜ·â ÒªÇóÐèÒª¾­¹ý

ÊÜÁ¦·ÖÎö . Ë«×¶ÐÎÃÜ·â È¦½á¹¹ ¾ßÓÐ¶Ô³ÆÐÔ[ 4 - 5 ] ,È¡

ËÄ·ÖÖ®Ò»½øÐÐÊÜÁ¦·ÖÎö ,ÈçÍ¼ 3ËùÊ¾.

AÃæÎª Ë«×¶ÐÎÃÜ·â È¦µÄÖÐÐÄ½ØÃæ; B¡¢C Îª ÊÜ

Á¦Ãæ. Í¼ÖÐ±íÊ¾³öÁËÈý̧ öÃæA¡¢B¡¢CÉÏËùÊÜµ½µÄÑ¹

Á¦ f1 , f2 , f3 , ÆäÆ½ºâÌõ ÏÂÍ¨ ¹ý ÖáÏò ÊÜÁ¦ ·ÖÎö ¿ÉµÃ:

ÈôË«×¶ÐÎ×¶ÐÎÃÜ·â »· ÖÐÐÄÔ²°ë¾¶Îª R,¹¤×÷Ê±,ÖÐ

ÐÄÔ²Ö±¾¶¾¶Ïò Î» ÒÆÎª e, ÔòÖÐÐÄÔ²ÖÜÏò Ó¦±äºÍ ÖÜ

Ïò Ó¦Á¦·Ö±ðÎª

¦Å¦È =
e
R

(1)

¦Ò¦È = ER ¡¤ e
R

(2)

Ê½ÖÐ: ER - ÃÜ·â »· ²ÄÁÏµÄÑîÊ½µ¯ÐÔÄ£Á¿; e - ÖÐÐÄ

Ô²Ö±¾¶¾¶Ïò Î» ÒÆ; R - Ë«×¶ÐÎÃÜ·â »· ÖÐÐÄÔ²°ë¾¶;
¦Å¦È - ÖÐÐÄÔ²ÖÜÏò Ó¦±ä;¦Ò¦È - ÖÜÏò Ó¦Á¦ .

Îª ÁË¼ò»¯ ¼ÆËã, ¼ÙÉèÃÜ·â »· ºá¶Ï ÃæÉÏµÄÖÜÏò

Ó¦Á¦ÑØ¶Ï Ãæ¾ùÔÈ·Ö²¼, ÇÒµÈÓÚÖÐÐÄÔ²ÉÏµÄÖÜÏò Ó¦

Á¦ ¦Ò¦È.
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Í¼ 2¡¡Ë«×¶ÐÎÃÜ·â È¦½á¹¹

F ig. 2¡¡ Structure of double taper seal ing r ing

Í¼ 3¡¡Ë«×¶ÐÎÃÜ·â È¦ÊÜÁ¦·ÖÎö

F ig. 3¡¡ Force analysis of double taper seal ing r ing

ÓÉÊÜÁ¦Æ½ºâÌõ ¼þÓÐ:

f1 = f3 ¡¤ sin¦Á

Ê½ÖÐ:¦ÁÎª ×¶ÐÎÃÜ·â È¦×¶½Ç.

ÓÉy·½Ïò ÊÜÁ¦Æ½ºâÓÐ:

¡Ò
¦Ð

0
f3 b

r1 + r2
2

sin¦Èd¦È - ¡Ò
¦Ð

0
f2 hr1 sin¦Èd¦È

¡¡ = 2AR ER
e
R

(3)

Ê½ÖÐ: AR Îª ×¶ÐÎÃÜ·â »· µÄºá½ØÃæÃæ»ý; hÎª ÃÜ·â È¦

µÄ̧ß¶È; bÎª ×¶Ãæ̧ß¶È.

°ÑÊ½(3) ¼ò»¯ÕûÀíºóµÃ:

f2 =
( r1 + r2 ) bf1

2r1 h
-

AR ER e

r1 hR
(4)

´ËÃÜ·â »· ÖÐ:µ± f1 , f2 Ê± f3 ¶¼́óÓÚ»òµÈÓÚ¹¤×÷

±ÈÑ¹Ê±¦Ò¦È,¼´

f1 , f3 ¡Ý¦Ò¦È

f2 =
( r1 + r2 ) bf1

2r1 h
-

AR ER e

r1 hR
¡Ý¦Ò¦È (5)

±ã¿ÉÒÔ±£³ÖÁ¼ºÃµÄÃÜ·â ×´Ì¬ .

3¡¡Éè¼ÆÊµÀý

3. 1¡¡Éè¼Æ²Î Êý

Îª ¼ìÑéÉè¼Æ·½°¸ ÊÇ·ñ ¿ÉÐÐ,Éè¼ÆÖÆÔìÁËÒ»Ì¨

Í¼ 1½á¹¹ µÄ¿É²ð Ê½»»ÈÈÆ÷. Æä»»ÈÈÃæ»ýÎª 3 m2 ,

ÀäË®Á÷Á¿Îª 20 m3 /h,ÈÈË®Á÷Á¿Îª 10 m3 /h,Éè¼Æ

Ñ¹Á¦Îª 0. 4 M Pa,Éè¼ÆÎÂ¶ÈÎª 100¡æ,ÔÚÇáÎ¢ ¸¯ Ê´

»· ¾³ÏÂ¹¤×÷.

3. 2¡¡ÊµÎï

°´ GB150Éè¼Æ»»ÈÈÆ÷,Õû̧ö ½á¹¹ ÈçÍ¼ 1Ëù

Ê¾. Í² Ìå ¡¢»»ÈÈ¹Ü¡¢¹Ü°å ¡¢·¨ À¼¡¢À­¸Ë ¡¢ÕÛÁ÷°å¾ù²ÉÓÃ

Cr18N i9Ti. Í² Ìå ²ÉÓÃÎÞ·ì ²» Ðâ̧Ö¸Ö¹Ü ,¸Ö¹ÜÍâ ¾¶

273 mm,ºñ¶ÈÎª 6 mm. ¹Ü°å½á¹¹ ¼ûÍ¼ 4,ÆäÍâ Ö±¾¶

375 mm,ÂÝË¨¿×ÖÐÐÄÔ²Ö±¾¶335 mm,ÂÝË¨¿×Ö±¾¶

18 mm,ÂÝË¨¿×ÊýÁ¿ 12,¹Ü°åºñ¶È 24 mm. ·â Í· Íâ

¾¶273 mm,·â Í· ºñ¶È 6 mm. ÊµÎï ¼ûÍ¼ 5. Ë«×¶ÐÎÃÜ

·â È¦¾ßÌå ³ß´ç : r1 = 12. 5 mm, r2 = 15 mm, h = 12

mm, h1 =4 mm.

Í¼ 4¡¡¹Ü°å½á¹¹

F ig. 4¡¡ Structure of plate

3. 3¡¡Ë®Ñ¹ÊÔÑé

Í¨ ¹ý ×ÔÖ÷ÑÐÖÆµÄÒ»Ì× ¹ý ¿Ø×ÛºÏ ÊµÑéÌ¨ ,¿É¶Ô

»»ÈÈÆ÷½øÐÐË®Ñ¹ÊÔÑé,¼ûÍ¼ 5. ¾­¹ý ¶à´Î ÊÔÑé,Ã¿

´Î Ë®Ñ¹ 0. 6M Pa,±£Ñ¹ 30min,Î´ ·¢ Éú¹ý Ð¹Â©. ÓÃ
(ÏÂ×ªµÚ 107Ò³ )
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