
1 
 

Main Input Data for rating Shell and Tubes Heat Exchangers 

   

No. Symbol Description Value Unit 

  Shell side fluid   

  Tube side fluid   

1 Ds Inside shell diameter, See Fig. 1  m 

2 do Tube outside diameter  m 

3 Ltw Tube wall thickness  m 

4 di Inside tube diameter, di=do-2Ltw  m 

5 kw Tube wall thermal conductivity  W/m.K 

6 Ltp Tube layout pitch, See Table 1  m 

7 θtp Tube layout characteristic angle, See Table 1  Deg. 

8 Lto Overall nominal tube length, See Fig. 2  m 

9 Lti Baffled tube length, See Fig. 2  m 

10 Lta Effective tube length, See Fig. 2  m 

11 Bc Baffle cut as percent of Ds, See Fig. 1  % 

12 Lbc Central baffle spacing (optional), See Fig. 3  m 

13a Lbi Inlet baffle spacing (optional), See Fig. 3  m 

13b Lbo Outlet baffle spacing (optional), See Fig. 3  m 

14 CN Shell-side nozzle, impingement protection    code 

15 Ntt # of tubes or holes in tube-sheet for U tubes  --- 

16 Ntp Number of tube passes  --- 

17 Nss Number of sealing strips (pairs), See Fig. 4  --- 

18 CB Tube bundle type (FX, UT, SRFH, PFH, PTFH), See Table 2  code 

19 Ltb Tube OD-to baffle hole clearance (diametral), See Fig. 5  mm 

20 Lsb Inside shell-to-baffle clearance (diametral), See Fig. 6  mm 

21 Lbb Inside shell-to-tube bundle bypass clearance, See Fig. 1  mm 

21a Lp By pass lane, See Fig. 1  mm 

22 Tsi Inlet temperature for shell side fluid  C 

23 Tso Outlet temperature for shell side fluid  C 

23a Ts,av Average shell side temperature  C 

24 Tti Inlet temperature for tube side fluid  C 

25 Tto Outlet temperature for tube side fluid  C 

25a Tt,avg Average tube side temperature  C 
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No. Symbol Description Value units 

26 𝑚̇𝑠 Shell-side fluid mass flow rate  kg/s 

27 ρs Density of shell side fluid  kg/m3 

28 ks Thermal conductivity of shell side fluid  W/(m.K) 

29 Cps Specific heat of shell side fluid  J/(kg.K) 

30 s Viscosity of shell side fluid  Pa.s 

30a Prs Prandtl number for shell side fluid  -- 

31 Rfo Fouling factor for shell side   m2C/W 

32 𝑚̇𝑡 Tube side mass flow rate   kg/s 

33 ρt Density of tube side fluid  kg/m3 

34 kt Thermal Conductivity of tube side fluid  W/(m.K) 

35 Cpt Heat Capacity of tube side fluid  J/(kg.K) 

36 t Viscosity of tube side fluid  Pa.s 

36a Prt Prandtl number for tube side fluid  -- 

37 Rfi Tube side fouling  m2C/W 

38 hs Initial guess for shell side heat transfer coefficient  W/(m2.K) 

39 ht Initial guess for tube side heat transfer coefficient  W/(m2.K) 

40 Δ𝑃𝑠,𝑚𝑎𝑥   Maximum allowable pressure drop for shell side  kPa 

41 Δ𝑃𝑡,𝑚𝑎𝑥 Maximum allowable pressure drop for tube side  kPa 

42 𝑉𝑠,𝑚𝑎𝑥  Maximum allowable velocity for shell side flow  m/s 

43 𝑉𝑡,𝑚𝑎𝑥  Maximum allowable velocity for tube flow  m/s 

44 Tw Wall Temperature  C 

45  𝜇𝑠,𝑤 Wall viscosity for the shell side  Pa.s 

46     
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Fig. 1 Basic baffle geometry 

 

Table (1) Tube layout geometries 

 
 

 
Fig. 2 Tube length definitions 
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Fig. 3 Schematic of baffle distribution 

 

 
Fig. 4 Typical flow pattern in by pass stream with sealing strips (Nss=1) 

 

 
Fig. 5 Tube baffle clearance 

 

 

 

Fig. 6 Baffle cut and baffle shell clearance Fig. 7 Impingement plate arrangement 
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Table 2 Item 18 CB tube bundel construction 

 

 
 

 

 


