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Abstract 
 
 
 
The NOVA Chemicals (Canada) Ltd. complex located in Sarnia, Ontario, Canada was recently 
revamped in 2005 resulting in improved C2 Splitter tower performance.  After careful examination 
of the existing design, desired operation, and future capacity, HiFi™ trays were chosen to replace 
the old trays. The approach taken to achieve desired performance was to replace the internals at 
larger tray spacings with fewer trays.  An increase in tray efficiency was expected and required to 
achieve the overall performance that was desired after the revamp.  After a successful installation, 
the unit was restarted and desired performance was achieved.   
 
This paper will present the actual operating information for this tower so that others may evaluate 
the performance, capacity and efficiency of the HiFi tray in C2 Splitter Service. 
 

Background 
 
In 2001, NOVA Chemicals became seriously interested in upgrading the capacity of their ethylene 
cracker in Corunna, Ontario and employed the services of Kellogg Brown & Root (KBR) to explore 
different scenarios to achieve a 25% increase in production(1).  By April of 2002, KBR had 
determined that the existing C2 Splitter would be a bottleneck and that additional capacity was 
needed.  The existing trays were UOP MD™ trays designed by one of the authors in 1989 and had 
operated quite successfully for more than 10 years.  The revamp in 1989 had increased the number 
of trays in the C2 Splitter from 125 to 153 to reduce the reflux ratio resulting in increased capacity 
and purity.  The increase in the number of trays was achieved by placing the MD trays at very small 
tray spacings (15 inches)(2).  To increase capacity beyond what high capacity trays had already done 
back in 1989 required a device that had even higher capacity and most importantly higher tray 
efficiency.   
 
Many different operating conditions and revamp scenarios were explored between KBR and Sulzer 
in 2001 and again in 2003.  Ultimately, a revamp at larger tray spacing (for most of the trays) would 
result in the highest potential capacity.  The final answer was to put the new trays back at the old 
20" tray spacings that were used prior to 1989.  The very bottom section would remain at a 12" tray 
spacing and the Pasteurization section (the trays above the polymer ethylene draw) would remain at 
their existing 24" tray spacing. 
 

Column PFD 
 
This distillation tower has 3 main products; polymer grade ethylene, dilute ethylene and ethane 
recycle.  There is also a minor vent product off the top of the 6 tray vent condenser tower.  The 
polymer grade ethylene is withdrawn 9 trays from the top of the C2 Splitter and is used locally to 
make polyethylene and styrene.  The dilute ethylene is withdrawn from Tray 80 and was added to 
the C2 Splitter in 1995 as a means to provide extra capacity.  The local styrene facility can 
accommodate a certain amount of this low grade ethylene.  The ethane stream is the bottom product 
and is recycled back to the furnaces for further cracking.  The enclosed Figure 1 shows the basic 
process flows for the C2 Splitter with its ancillary equipment.   
 



 
 
Note that there is a side reboiler which takes excess heat from the unit's charge gas.  Also note that 
the vapor feed enters the tower well below the actual tray that has the feed distributor.  The feed 
enters the tower between trays 91 and 92 and passes up through 7 trays until it is distributed above 
tray 85.  This feed location is the optimum feed point.  This was determined by simulating the tower 
many times with varying feed points and finding the one that resulted in the lowest energy 
requirements, see Figure 2.  Note from this figure that the difference in main reboiler duty was 
5.4%, which translates into an overall reboiler duty savings of 2.9%.  Alternatively, this energy 
savings can also be represented as extra capacity at the same duty. 
 

Simulation 
 
The simulations of this tower were performed with a Pro-II vapor liquid equilibrium (VLE) model 
based on proprietary binary interaction parameters applied to an SRK equation of state equilibrium 
model.  The data used to determine the proprietary interaction parameters was from Barclay, Flebbe 
and Manley (1982)(3).  This model was established within Sulzer's organization in the late 1990's 
and calibrated to actual operating data from several C2 Splitters.  Based on this past experience, it 
was Sulzer's opinion that an overall tray efficiency of 80% could be achieved with the HiFi trays 
with this model.  



 
 

Tray Design 
 
The PFD, shown in Figure 1, shows that there are six different tower sections.  In fact there were 
really 7 when one accounts for the separate design of the trays with the feed duct work going 
through them. 
 

Table 1 - Tray Sections 
 

 Section Tray Nos. Tray Spacing 
1 Pasteurization 1-9 24" 
2 Above Dilute ethylene draw 10-80 20" 
3 Above Feed 81-84 20" 
4 Below Feed (with duct) 85-91 20" 
5 Below Feed (without duct) 92-93 18" 
6 Between Side Reb. Draw & 

Return 
94-95 15" 

7 Below Side Reboiler 96-123 12" 
   
Each of these tray sections identified in Table 1 resulted in a different tray design.  Needless to say, 
this was a complex tray design with each section optimized for capacity and maximum tray 
efficiency.  To maximize capacity and efficiency, several unique features were applied to these 
trays.  This includes the employment of MMVG™ valves, Push valves, CID™ devices and a lip-
slot design of these HiFi trays.  Figure 3 shows the use of all 4 devices on one tray. 
 
The HiFi tray has been referenced many times and several papers have been written on this 
topic(4,8,9, 10).  Basically the tray is comprised of multiple sloped and truncated downcomers with 
active area between.  The prominent feature of the HiFi tray is its long weir length which enables 



high liquid loaded systems (such as C2 Splitters) to operate at reduced weir loading and achieve 
much higher capacity than conventional multi-pass trays.  The other prominent feature is a defined 
flow path length which enables this tray to get flow path enhancement and higher tray efficiency 
than its nearest competing device.  Figure 6 shows you the full layout of HiFi Tray #93 for the C2 
Splitter at NOVA. 
 

MMVG Valves 
 
These devices are relatively new and were first employed in 1998 on VGMD trays which were part 
of a joint venture between Nutter Engineering and UOP.  They are a smaller version of the MVG™ 

(5) valve and have proven themselves in numerous applications worldwide.  These fixed opening 
devices with their smaller opening, provide for a much "calmer" froth on the tray decks and provide 
additional tray vapor capacity over MVG valves.  This "calmer" lower average froth height 
provides these HiFi trays with improved vapor capacity. 
 

Push Valves 
 
These devices are relatively old (since the early 1970's) by comparison(6).  They are needed to push 
tray liquid in directions the liquid would ordinarily not prefer to go.  They are used on these trays to 
enhance liquid movement close to the vessel wall.  The intent is to maximize tray efficiency by 
eliminating potentially stagnant zones of liquid on the trays. 
 

 
Figure 3 – Push valve, MMVG, CID and Lip-Slot utilization on these trays 

 
Crown Inlet Devices (CID) 

 
These devices are added to the top of the HiFi downcomer to enhance their liquid handling 
capacity.  The vanes that are the integral part of the CID, provide a mechanism by which heavier 
liquid can be drawn off the tray more easily near the outlet weir.  This then allows the center vanes 
to handle the lighter froth/spray and provides a "chimney" for escaping vapors to physically bypass 



the heavy liquid.  This enables increased downcomer liquid handling and higher entrance velocities 
for systems prone to downcomer choking. 
 

Lip-Slot™ Design 
 
This feature not only helps ease installation of the HiFi tray decks, but enables close spacing of the 
tray deck openings.  This then provides for a sufficiently large open area that keeps tray pressure 
drop and downcomer backup within design parameters.  This feature enables adjacent tray decks to 
lock together tightly once they are place horizontal to one another thus eliminating the need for time 
consuming threaded fasteners. 
 

Installation 
 
Installation of these trays took a considerable amount of time especially with all the complexities of 
changing the trays spacing back to the original locations.  

   

 
Figure 4 – Photo of new ring being welded to old ring stubble 

 
As one can see from the photo in Figure 4, it was not easy to place new support rings where old ring 
stubble and ring segments were located.  From vessel entry to final manhole closure, the time taken 
for installation was 35 days.  To expedite installation, two features were incorporated into the tray 
design.  These were lip-slot decks and wedge clamp downcomer attachments.  The lip-slot design 
was described above.  Wedge clamp downcomer attachments, see Figure 5, enabled the 
deck/downcomer attachments to be accomplished in ½ the time of threaded fasteners. 
 



 
Figure 5 – Downcomer Wedge Clamp and Lip-Slot Application 

 
In addition, each tray was crated individually and the tower had an elevator attached.  Both these 
items helped minimize downtime enabling the tower revamp to not be the critical bottleneck of the 
shutdown. 
 

 
Figure 6 – Full Tray Assembly during trial Layout at the shop – Tray 93 

 
 



Feed Piping/Internal Duct Work 
 

The vapor feed to this tower is unique in that it passes upwards through 7 trays in two ducts before 
it is distributed above tray #85.  It was not straightforward to determine how best to get this feed to 
pass through the trays without having an impact on the capacity, performance and structure of the 
effected trays.  We ultimately decided on sending the vapor up through the tray panels with ducts 
and then dispersing the vapor with an "H" pipe sparger, see Figures 7 and 8.  The two ducts each 
have a cross-sectional area of 0.55 ft2 and the velocity in each one is 34.3 ft/sec at design.  Along 
with the feed there is an associated 2" methanol injection line.  This line comes into the tower at the 
same elevation as the feed and is intended to be dispersed in the tower at the feed point.  This small 
piping also passes through the trays and can be seen in Figure 7.  Methanol injection is needed to 
break hydrates that can form in this cold tower if water is present. 
 

 
Figure 7 – Vapor feed sparger and methanol injection piping 

 

  
Figure 8 – Vapor feed ducts through the trays 



Operation 
 
The addition of the HiFi trays with the high performance features looks great on paper, but the 
proof  is determined in the performance of the tower.  In October 2006, one year after installation, 
we had the opportunity and a light enough feed stock to examine tray capacity and efficiency.  The 
feed to the unit was not up to maximum design because the revamp of the furnaces was not 
completed yet.  However, the feed to the available furnaces had sufficient light material to 
artificially load the tower up internally.  It was important to NOVA to know how much capacity the 
new trays could support for when the revamped furnaces would come on line.  A performance test 
was planned for the week of October 15th, 2006.  The side reboiler was limited by the amount of 
charge gas available, so the only way to increase internal loads was by increasing the main (bottom) 
reboiler duty.  The Advanced Process Control (APC) algorithm on this tower is able to manage 
three major products at one time.  We did have the option of turning off the APC and run the tower 
semi-manually during the test or work within the constraints of the APC.  We chose to work with 
the APC and see how far we could push the tower.  We instructed the APC program to give us 
progressively tighter and tighter purities on the polymer grade ethylene while holding the bottom 
product as pure as possible.  The APC program was able to accommodate these changes from an 
original 500 ppm ethane in ethylene purity down to 100 ppm. 
 
For several days we took data on this tower, see Table 2, which shows four sets of raw data from 
this tower.  Each time we made a change, the APC would take about 2 to 3 hours to stabilize the 
tower (which is very fast for such a large tower) and then we would wait an additional 3 to 4 hours 
before recording information and taking samples.  Every data set taken resulted in excellent tray 
efficiency.  Only on the very last day with the 100 ppm purity specification, were we able to get the 
APC to push the main reboiler to a perceived drain pot constraint maximum and still maintain 
steady control of the tower.  Therefore we will examine October 19th's data more carefully here. 
 

October 19 Data Reduction 
 
One of the first things we did was check the overall material balance around the vessel.  For 
October 19th, from Table 2, one can calculate that the material balance is with 0.3%: 
 

Feed 100.0 Klb/hr 
Bottoms -21.14 Klb/hr 
Vent -0.50 Klb/hr 
Dilute Ethylene -6.28 Klb/hr 
Ethylene Product -71.85 Klb/hr 
Difference 0.23 Klb/hr 

 
Next, we tried to figure out the compositions of the various streams.  We took two samples of the 
feed stream during the week, see Table 3.  From this and knowledge of the feed and vent rates, we 
could make an educated estimate of the vent composition.  This was 3.7 mole % hydrogen, 0.014 
mole % CO and CO2 combined, 26.82 mole % methane and the balance being ethylene.  The 
bottoms stream was also adjusted to make the heavies in the feed match the feed composition.  The 
polymer grade ethylene product and the dilute ethylene product compositions were known and are 



shown in Table 2.  These four streams were added together to establish the feed composition for the 
simulation of the tower.   
 

Table 3 - C2 Splitter Feed Samples 
Laboratory Results (Balance is Ethylene) 

 
Component Oct. 16 Oct. 19 Molar Units 
Hydrogen 190 224 ppm 
Methane 1620 1627.1 ppm 

CO 0.3 0.05 ppm 
CO2 0.0 0.8 ppm 

Acetylene 0.0 0.0 ppm 
Ethane 20.0 19.8 % 
Propane 63 45.6 ppm 

Propylene 2325 1965.6 ppm  
C4+ 916 912.3 ppm 

 
The simulation results are shown in Table 4.  The simulation was conducted by varying the 
Murphree Tray Efficiency in Pro-II until the reflux rate was met.  We were also able to check the 
Heat Balance around this tower.  We checked the vent condenser with the 3rd stage ethylene flow 
rate, the cooling medium for this exchanger.  This liquid ethylene flow rate was 14,060 lb/hr at a 
temperature of -38.1 ºC and a pressure of 383 psig.  This liquid flashes down to a pressure of 103 
psig providing 2.1 mmBTU/hr of cooling.  The simulation shows the vent condenser to be doing 
1.92 mmBTU/hr which is within 9% of calculated.  The main reboilers have a propylene vapor flow 
rate to them of 345,300 lb/hr at a temperature of 14.36 ºC and a pressure of 79.8 psig.  Condensing 
these vapors yields a reboiler duty of 57.7 mmBTU/hr.  The simulated main reboiler duty is 60.66 
mmBTU/hr which is 5% above the observed.  This is an excellent heat balance. 
 
 

Tray Efficiency 
 
 
The resulting tray efficiency is 78.8%.  We had hoped for a value as high as 80% during design but 
this is satisfactory and is well above the minimum predicted value needed to ensure the product 
qualities are met.  We performed a sensitivity study to examine if a small inaccuracy in the reflux 
rate or the heat balance around this tower would have a severe effect on the value of the tray 
efficiency.  The tower was simulated repeatedly with different tray efficiencies and the resulting 
reflux rate was then plotted in Figure 9.  By examining this plot carefully, one can easily see that 
tray efficiency is not very sensitive to the reflux rate.  For example, the error in heat balance is 
potentially 3 mmBTU/hr from above, based on reboiler duty.  A 3 mmBTU/hr change in condenser 
duty translates into a reflux rate change of only 21,000 lb (at a latent heat of 143 BTU/lb).  The tray 
efficiency needed to match this reflux rate is still high at 75.1%.  Therefore, the average tray 
efficiency of the HiFi trays over the entire C2 Splitter (except the pasteurization section) must be 
greater than 75.1%.  Typically the tray efficiency in the rectification section of such a tower is 
higher than in the stripping section by about 3 to 5 percentage points.  Since no side samples could 



be taken, there is insufficient information to determine the tray efficiency in the various sections of 
this tower and we are left with good overall tray efficiency.    
 

 
 

We believe that there is more than enough information provided here that a person could simulate 
this data with their own model to determine the tray efficiency that model would predict for the 
HiFi trays.  This would enable the reader to calibrate their VLE model for HiFi trays in C2 Splitter 
service. 
 

Tray Capacity 
 
The October 19th data had the highest duties and reflux flow rate.  This would yield the highest 
internal loads to verify that the HiFi trays are capable of handling the future capacity when the new 
furnaces are brought on line.  Based on the heat and material balance in Table 4, internal loads and 
physical properties were generated for each tray.  These loads were then applied to the HiFi tray 
design and the attached Table 5 was generated showing the detailed tray hydraulics.  These tray 
hydraulics are close to the design point.  Figures 10 to 13 show the operating windows for these 
trays in comparison to the original design conditions.  From these charts you can see that the 
internal loads are very close to the original design and even higher for the bottom sections.  
Explanation of operating windows is available from a paper by one of the authors(7).  The HiFi trays 
have demonstrated that they easily have accommodated the original design loads without flooding. 



 

 

 



 

 

 



 
 

Tray Pressure Drop 
 
The observed pressure drop across the column on October 19th was 10.6 psi.  This pressure drop is 
measured with two localized pressure measurements and the values are subtracted at the control 
room. The calculated pressure drop from Table 5 is as follows: 
 

Trays Pressure Drop per 
Tray, mmHg 

Section Pressure 
Drop, mmHg 

1-9 4.11 37.0 
10-80 3.39 240.7 
81-84 3.33 13.3 
85-95 3.18 35.0 
96-123 2.05 57.4 
Total  383.4 

 
This pressure drop of 383.4 (or 7.41 psi) does not include the vapor head on each tray.  There is 
approximately 185' of height between the top and bottom pressure taps.  This elevation has a gas 
head of 83.6 inches of water assuming a vapor density of 2.35 lb/ft3.  This equals 3.02 psi.  When 
added to 7.41 the total pressure drop is 10.4 psi which is within 2% of the observed value.     
 

Conclusions 
 
This paper illustrates the value of the HiFi tray in the revamp of a high pressure C2 Splitter 
Superfractionator.  The performance and capacity of this device are demonstrated in great detail and 
the reader can use this information to confidently examine the true value of these trays for their 
potential application. 
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Table 2  

 
Raw Operating Data 

 
 

        
  Time 9:00 AM 2:30 PM 3:00 PM 11:30 AM 
  Date 10/17/2006 10/17/2006 10/18/2006 10/19/2006 
C2 Splitter DA-2404       
       
Item Description Tag no. Units Value Value Value Value 
       
Feed Rate* 2FI-409 Klb/hr 100 100 100 100 
Feed Temp 2T-458 °C -12.3 -12.3 -12.5 -13 
Feed Pressure PIC-402A psig 340 340.4 340 340 
Upper Delta-P 2PDI-408 psi  8 8 8.1 8.8 
Lower Delta-P 2PDI-409 psi  1.8 1.7 1.7 1.8 
Bottom Flow Rate* FIC-454A Klb/hr 20.74 20.81 21.03 21.14 
Bottom Temp 2T-465 °C -5.01 -5.01 -5.72 -6.28 
Top Pressure PIC-409 psig 274.1 273.8 269.9 270 
Reflux Flow* 2FIC-417 Klb/hr 337.52 341.89 340.48 348.57 
Reflux Temp 2TI-468 °C -32.8 -32.8 -33.3 -33.6 
Vent Flow* FIC-420 Klb/hr 0.51 0.51 0.51 0.50 
Vent Temp 2T-469 °C    -43.4 
Side Reb. Flow* FIC-416 Klb/hr 88.55 89.40 89.23 91.66 
Side Reb. Draw Temp 2T-459 °C -21.1 -20.9 -22.1 -22.9 
Side Reb. Return Temp 2T-460 °C -18.3 -18 -18.8 -20.5 
Dilute Ethylene Draw* 2FI-4107 Klb/hr 5.78 5.85 6.04 6.28 
Ethylene Draw* 2FI-418 Klb/hr 70.70 71.81 71.76 71.85 
Ethylene Draw* 2FI-426 Klb/hr 70.47 71.46 71.49 71.39 
Ethylene Draw Temp 2TI-470 °C -29.4 -29.4 -29.9 -29.9 
Ethylene Product - Ethane AI404:1A ppm 251 192.4 164.1 102.3 
Ethylene Product - Methane AI404:1B ppm 121.4 119.4 114.4 114.1 
Ethylene Product - Acetylene AI404:1C ppm 0 0 0 0 
Bottom Product - Ethylene AI302:3A % 0.56 0.49 0.66 1.67 
Dilute Ethylene - Ethylene AI437-1 % 21.6 21.1 20.8 19.2 
C3 to EA-2412A/B* 2FIC-507 Klb/hr 126.79 128.08 127.28 131.54 
C3 Temp to EA-2412A/B 2T-556 °C 13.09 14.36 16.48 14.36 
C3 Press to EA-2412A/B 2PIC-512 psig 79.87 79.83 79.91 79.8 
Ethylene Refrig to EA2409* FIC-606 Klb/hr   5.47 5.36 
       
       
*All Flows adjusted to a 100 Klb feed basis to 
mask the true capacity of the Unit      
       



 

TABLE 4 

Heat and Material Balance 

October 19, 2006 Operation Simulation Results 

C2 Splitter and Vent Condenser Tower 

(Composition: wgt%) Feed Vent Ethylene 
Product 

Dilute Ethylene 
Product 

Ethane 
Bottoms 

Hydrogen 0.0016% 0.26% 0.21 ppm 0 0 
CO2 0.0001% 0.0006% 0.0002% 0.61 ppm 0 
Methane 0.091% 14.45% 0.007% 0.007% 0 
Ethylene 77.77% 85.28% 99.98% 80.44% 1.55% 
Ethane 21.66% 0.0002% 0.0109% 19.56% 96.17% 
Propylene 0.291% 0 0 0.002% 1.37% 
Propane 0.0071% 0 0 0 0.033% 
IsoButane and Heavier 0.187% 0 0 0 0.88% 

Total 100,000* 588 71,853 6,292 21,265 
      
Phase Vapor Vapor Liquid Liquid Liquid 
Temperature, °C -13.0 -43.4 -29.8 -26.1 -7.0 
Pressure, psig 340 250 270.5 276.2 279.7 

 
 

DA-2410 Condenser Pressure 250 Psig 
DA-2410 Top Pressure 251 Psig 
DA-2404 Condenser Pressure 269.9 Psig 
DA-2404 Top Pressure 269.9 Psig 
Vent Condenser Duty** 0.73 MMBTU/hr 
Condenser Duty** 49.87 MMBTU/hr 
Reboiler Duty** 23.18 MMBTU/hr 
Side Reboiler Duty** 13.17 MMBTU/hr 
Reflux Rate to DA-2410* 4,730 lb/hr 
DA-2410 Reflux Temperature -43.4 °C 
DA-2410 Top Temperature -36.1 °C 
Vapor Rate to DA-2410* 5,318 lb/hr 
DA-2404 Reflux Rate* 349,370 lb/hr 
DA-2404 Reflux Temperature -33.7 °C 
DA-2404 Top Temperature -30.4 °C 

 
*All Flows adjusted to a 100 Klb feed basis to mask the true capacity of the Unit 

**All duties adjusted to a 100Klb feed basis 
 

 
 



Table 5

Project: C2 Splitters
Sulzer Chemtech USA, Inc. Plant: Nova-Sarnia
4019 South Jackson Avenue Column C2 Splitter
Tulsa, Oklahoma 74107 Version: 10-19-2006 Operation
Phone: 918-447-7654    Fax: 918-446-5321 Item: DA-2404
Internet: www.sulzerchemtech.com Date Run:

Case Description:     
Case Number Pasteurization Above Dilute Above Feed Below Feed Bottom
Trays Trays 1-9 Trays 10-80 Trays 81-84 Trays 85-95 Trays 96-123

Vapour:
Vapour rate lb/h 943666 946047 940650 670273 432213
Density lb/ft^3 2.292 2.322 2.335 2.337 2.357

Liquid:
Liquid rate lb/h 942078 756306 734083 725940 487198
Density lb/ft^3 27.36 27.28 27.12 27.08 26.36
Surface Tension dyn/cm 4.45 4.40 4.43 4.46 4.08
Viscosity cP 0.0733 0.0730 0.0734 0.0734 0.0700
System Factor 1 1 1 1 1

Calculated Performance Data:
Fraction maximum useful capacity % 94 96 95 78 67
Downcomer top velocity ft/s 0.29 0.29 0.28 0.28 0.25
Fraction hydraulic flood % 73 73 73 57 47
Downcomer flooding % 94 96 95 78 67
Weir loading GPM/in 4.6 3.8 3.7 3.7 2.6
Downcomer Froth Backup % 61 73 73 72 92
Downcomer Clear Liquid in 8.06 6.85 6.73 6.61 4.96
Dry Tray Pressure Drop mmHg 2.48 2.02 1.98 1.72 0.889
Tray Pressure Drop(1) mmHg 4.11 3.39 3.33 3.18 2.05

Tray Dimensions:
Tray Diameter in 156 156 156 156 156
Tray Spacing in 24.0 20.0 20.0 20.0 12.0
Tray Type HiFi CS-plus HiFi CS-plus HiFi CS-plus HiFi CS-plus HiFi CS-plus
HiFi calming section inlet device CID CID CID CID  
Perforation Type Valve Valve Valve Valve Valve
Valve Type MMVG MMVG MMVG MVG MVG
Bubbling Area ft^2 99.6 106 106 106 112
Basic Free Area % 15 16 16 11 8.9

Downcomer Dimensional Input Data:
Downcomer Entrance Area ft^2 33.2 26.8 26.8 26.8 20.5
Number of HiFi Calming Sections 8 8 8 8 8
Top Width in 11.0 9.00 9.00 9.00 7.00
Bottom Width in 5.89 4.89 4.89 4.89 3.89
Outlet Weir Height in 2.00 1.50 1.50 1.50 1.00
Calming Section height in 18.1 14.0 14.0 14.0 10.0
Outlet Weir Length Per Tray in 933 908 908 908 881

Notes:
(1) Not including tray-to-tray vapour head
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