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GENERAL NOTES

1. THIS CRAHING DEFINES HAXIMUM UNSUPPORTED g1
LENGTHS 1N SHELL-AND-TUBE EXCHANGERS TERaIRRIRHT, JESE
TNOUCED TUBE VIERATION.

C2. U-3END VIBRATION 1S PREVENTED BY NOT ALLOWING SHELL

SIDE FLOW IN THE U-BEND REGION BY USING A FULL SUPPORT
BLATE AS SHOWN IN FIGURE 3. EVALUATION OF U-BEND VIB-
RATION WITH EXTERNAL FLOW IS BEYOND THE SCOPE OF THIS
DRAVING. :

FIGURE 1 IS BASED ON VORTEX SHEDDING AND APPLIES ONLY
10 PERIPHERAL TUBES IN THE INLET AND OUTLET REGIONS
THAT ARE SUSJECT TO NOZZLE FLOV. L1 AND L2 OR L3 MAY
B THE OWLY TUBE SPANS INVOLVED IF CIRCUMFERENT 1AL
PCR{PHERAL FLOW 1S BLDCKED BY SEAL BARS EXTENDING TO
THE TUBE SHEET AND TO THE FULL SUPPORT PLATE NEAR U-
BZNDS. L4 MAY BE SUBJECT TO NOZZLE FLOW IF SEAL BARS
nd NOT EXTEND INTO INLET AND OUTLET REGIONS. PERIPH-
ERAL TUBES ARE CONSIDERED TO BE THE FIRST THREE
QUTEAMOST ROWS OR COLUMNS OF -TUBES.

4. FIGURE 2 IS BASED ON FLUID ELASTIC WHIRLING AND
APPLIES TO ALL STRAIGHT TUBE SPANS. L4 IS USUALLY THE
ONLY SPAN LIMITED BY FIGURE 2.
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DESIGN NOTES.
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F1cure 1 - FIGURE 2
ALLOWABLE SPANS FOR PERIPHERAL TUBES ALLOWAGLE SPANS FOR INTERIOR TUBES
IN INLET AND OUTLET REGIONS
) FIGURE 2 ALLOWABLE SPAN MULTIPLIERS
R COMMON ALLOWABLE SPAN MULTIPLIERS
FéEHNEMlL%'ﬁDHRELE SHELL-SIDE VOLUME MULTIPLIER
4] _IERS ITEM MULTIPLIER VAPOR FRACTION
1. END SUPPQRT: 0.0 1.00
1TEN MULTIPLIER SUPPORT PLATES AT ENDS 1.00 0.1 1.07
1. TUBE SIOE FLUID: TUBE SHEET AT ONE END 1.25 0.2 tiia
VAPOR 1.00 2. TUBE SIZE: 0.3 1.1B
THO PHASE INTERPOLATE R oS e ' .00 0.4 1.23
LIGUID 0.95 e op {38 9.5 1.21
2. SHELL SIDE FLUIO: 3. MATERIAL AND GUAGE: 0.7 1.14
YAPOR 1.00 CARBON STEEL 13 BWG .00 oe 1.08
TWO PHASE INTERPOLATE CARBON STEEL 14 BHWG .93 0.9 0.8
LT8uI0 0.85 STAINLESS STEEL 10 BHWG 1.05 1.0 081
STAINLCESS STEEL 14 BWG .97
NI e f
| 1 . .
ADMIRALTY 15 BWG .81 DES I GN NOTES CCON‘T)
TITANTUM 16 BWG .81
La L L TITANIUM 20 BAWG .M TUBES IN THE SAME DIRECTION. MORE COMMONLY, IMPINGEMENT
ZIRCONIUM 20 BWG 83 RODS ARE USED, SEAL BARS DO NOT EXTEND INTO THE ENTRANCE
u oLl u B, u REGION AND THE NEAREST FLOW BAFFLE IS FAR FROM THE NOZILE.
i THEN FLOW EXISTS IN ALL FIVE DIRECTIONS. [F NOZZLE FLOW
—~t— AREA [S SMALLEST, AND THE SUM OF FLOW AREAS BETWEEN THE
l F\ NOZZLE AND [MPINGEMEWT RODS IS A LITTLE LARGER, AND THE
p ] T BAFFLE SUM OF FLOW AREAS [NTO THE BUNDLE IS LARGEST, FLOW IS
CuTS WELL DISTRIBUTED, THE NEED FOR PARTIAL TUBE SUPPORTS 1S

PARTIAL TUBE
SUPPORT PLATE

A
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FULL SUPPORT PLATE
L4 | L4 rLz | Ll
FICURE 3

FULL SUPPORT PLATE
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MINIMIZED AND THE LTMITING FLOW AREA IS DETERMINED BY
EXCHANGER ENTRANCE GEOMETRY.

FIGURE | FLOW VELOCITY [S BASED OF THE COMPOSITE LIMITING
AREAS FOR INLET OR OUTLET.

FIGURE 2 USUALLY ONLY LIMITS L4 SPANS OF INTERIOR TUBES
IN THE ROW OR COLUMN OF TUBES JUST DOWNSTREAM OF BAFFLE
CUTS. IN THIS CASE FLOW AREA 1S BASED ON FLOY AREA
BETWEEN TUBES [N THE ROW OR COLUMN JUST DOWNSTREAM OF THE
BAFFLE CUT WITH AXIAL FLOW LENGTH BASED ON THE SMALLER
OF THE UPSTREAM OR DOWNSTREAM L3 DIMENSION. FIGURE 2 ALSO
APPLIES TO INTERIOR TUBES IN INLET AND OUTLET REGIONS AND
CAN BE EVALUATED WITH THE FLOW VELOCITY DETERMINED [N D2
ABOVE; HOWEVER, FIGURE 2 RARELY LIMITS THESE SPANS.

1. SHELL SIDE FLOW RATE FOR VIBRATION ANALYSIS PURPOSES
SHALL BE 125 PERCENT OF DESIGN FLOV RATE UNLESS
SPECIFIED OTHERWISE. THIS IS AN ARBITRARY ALLOWANCE
FOR OVER DESIGN FLOW DUE TO OVER-SIZED PUMPS, FUTURE
SLANT DEBOTTLENECKING OR OTHER CAUSES. MORE OVER-
DESIGN MAY BE APPROPRIATE FOR PARALLEL EXCHANGER
DRANSHES WITH BLOCK VALVES WHICH IMPLIES THE POTENTIAL
NEED TO OPERATE WITH ONLY ONE BRANCK. NO OVER-DESIGN
MAY BE APPROPRIATE IN SOME CASES. .

02. FIVE LIMITING FLOW AREAS [N THREE DIMENSIONS MUST BE
EVALUATED FOR INLET AND DUTLET REGIDNS. EACH OF THESE
FIVE AREAS MAY BE LIWITED BY EXCHANGER ENTRANCE/EXIT
AREAS OR BUNDLE ENTRANCE/EXIT AREAS DEFINED BELOW.

EXCHANGER EMTRANCE/EXIT AREAS (BETWEEN NOZZLE AND
IMPINGEMENT DEVICE, [F ANY, OR BUNDLED: o

x AXIAL FLOW AREA IN EACH DIRECTION (TDUARDﬁ‘hEAREST
FLDWEBAFFLE AND TOWARDS TUBE SHEET OR FULL SUPPORT
PLATED . :

x CIRCUMFERENTIAL FLOW AREA IN EACH DIRECTION. SEAL
BARS EXTENDING [NTO THE ENTRANCE/ZEXIT REGIONS
BLOCK THIS FLDW.

x FLOW AREA WITHIN THE NOZZLE PROJECTION AREA BE-
I'YEEN [MPINGEMENT RODS, IF ANY, DR BETWEEN TUBES.
[MPINGEMENT PLATES BLOCK THIS FLOW.

BUNDLE ENTRANCE/EXIT AREAS CINTO OR OUT OF THE TUBE
BUNDLE BETWEEN PERIPHERAL TUBES):

% FLOW AREA BETWEEN TUBES ON EACH AX1AL SIDE OF THE
NOZZLE, EXCLUDING NOZZLE PROJECT ION AREA, BETVEEN
THE NOZZLE AND NEAREST FLOW BAFFLE, AND BETWEEN
THE TUBE SHEET OR FULL U-BEND SUPPORT PLATE.

x FLOW AREA BETWEEN TUBES ON EACH CIRCUMFERENTIAL
SIDE OF THE NOZZLE, EXCLUDING NOZILE PROJECTION
AREA AND AREAS COUNTED IN THE ABOVE [TEH.

x FLOW AREA BETWEEN TUBES WITHIN THE NOZZLE PROJECT-
ION AREA. IMPINGEMENT PLATES BLOCK THIS FLOV.

THE TOTAL ENTRANCE/EXIT AREA IS THE SUM OF THE SMALL-
£5T AREAS FOR EACH OF THE FIVE DIRECTIONS FROM THE
NOZZLE DETERMINED ABOVE. FOR EXAMPLE, [F AN IMPINGEMENT
PLATE EXTENDS TO THE FIRST FLOW BAFFLE AND SEAL BARS
EXTEND INTQ THE ENTRANCE REGION, FLOW [N FOUR OF FIVE

4. FULL SUPPORT PLATES ARE REQUIRED AT SHELL NOZZLE CENTER- ?LEEEEESNSARQEEDEFD%ED[a:?NEEIiE:ETAE-E:résTEﬁR%HN?LER i
UNSUPPORTED TUBE SPANS (L1, L2, L3 & L4) LINES FOR THE CENTRAL NOZZLE OF TEMA TYPE J SHELLS AND TUGe SHEET R FULL SUPPPORT PLATE AND FLOW AR -
(SEE SECTION R FOR TRUE CROSSFLOW OTRECTION) ALL NOZZLES OF TEMA TYPE G AND H SHELLS. EA BETW
: SUPERSEOES GH-E1048-1
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