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Press Fitting Connections
Piping system makes secure connections without diminishing the pipe wall by threading

The harsh environments in industrial projects require pipe connec-
tions with uncompromising quality. Viega ProPress and Viega Mega-
Press systems allow installers to make secure consistent pipe connec-
tions without diminishing the pipe wall by threading. Viega is the only 
manufacturer to offer press fitting connections in multiple pipe joining 
materials, including copper, stainless and carbon steel. Viega MegaPress 
offers the only press fitting system for black iron pipe approved for use 
in gas applications. Tested to the strictest standards in North America, 
Viega ProPress and Viega MegaPress systems are suitable for nearly any 
application, from potable water to corrosive chemicals. 

Viega
800-976-9819
www.viega.us

us.krohne.com
www.porterinstrument.com
www.fedequip.com
www.viega.us
www.viega.us
http://www.corzancpvc.com
http://www.magnetrol.com


33 

KROHNE is the world’s largest producer 
of Variable Area Flow Meters

Main features
•For gas or clean liquid applications
•Simple, low-cost measuring principle, no need for power
•Stainless steel fittings: other materials optional
•Thread, flange, hose or clamp connection
•Process temperatures: -4°F to +212°F
•Operating pressure up to 145 PSI, depending on model 
•Options for 2 limit switches
•Accuracy to 1.0 % of measured value, depending on model
•Use in hazardous areas 
•Special options for food or pharmaceutical applications

KROHNE - Process engineering is our world.

Download our 
sizing program

KROHNE, Inc. • 1-800-FLOWING • info@krohne.com • us.krohne.com

The Perfect Fit

DK 46, DK 47

DK 800 with
switches

VA 40, VA 

us.krohne.com

us.krohne.com
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Distillation Columns: Get Some Inside Information
A gravity-flow loop can enable measuring internal liquid flow in a column

By Andrew Sloley

Throughput or fractionation performance in spe-
cific systems may vary dramatically depending upon how 
precisely the internal liquid rate can be controlled close to 
its limit. Four basic methods can determine the liquid rate 
within a column:
	 •	 calculating heat and material balances using heat  

	 input, heat output and external stream rates and  
	 properties;

	 •	 taking a total draw and then returning liquid  
	 through a metered pumped-flow loop;

	 •	 taking a total draw and then returning liquid  
	 through a metered gravity-flow loop; and

	 •	 measuring a column liquid level to infer flow.
Each of these has pros and cons; several or all four might 

work for a given system. Physical layout and data precision 
impose particular requirements for each option. Specific sys-
tems tend to favor one option or another. Getting the details 
right counts.

Here, let’s specifically look at taking a total draw and then 
returning the liquid through a metered gravity-flow loop.

Figure 1 (see page 5) is a partial elevation sketch of a 
42-in.-diameter distillation tower. Feed enters the tower 
between Bed 2 and Bed 3. Beneath Bed 2, a collector tray 

takes liquid out as a total draw. A gravity-fed loop is used to 
measure the flow rate of liquid from that collector tray.

I first applied this configuration nearly 25 years ago in a 
specialty lubricants distillation unit as part of a larger revamp. 
Discussing that job after the fact, another senior engineer 
emphatically stated that this type of flow measurement system 

never could work. He had seen many attempts but none had 
succeeded. This surprised me because the client was very pleased 
with its performance. So, we sat down together to review what 
was built.

Figure 1 highlights seven key features: 
1. Collector tray. This serves to gather the liquid. For a 

packed tower, it’s a default choice. Most applications of this con-
figuration will have a low liquid rate. (A future column will cover 
the “why.”) Therefore, the tray must be fully welded. A collector 
tray is a good idea even in a tower with trays. However, with the 
correct modifications, a special tray configuration may suffice.

“Many column control systems would 
benefit from data on internal liquid flow.”
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See how the details on the inside make all the difference on the outside. 
Call a piping systems consultant at 1.216.447.7397
or visit corzancpvc.com to learn more. 

Choose Corzan HP for Chemical Processing, Semiconductor & Electronics,  
Water Treatment, Industrial Manufacturing, Mining and Power Generation applications.

Introducing Corzan® HP, creating piping systems with better

CORROSION RESISTANCE
AND HIGH-TEMPERATURE PERFORMANCE

all made with LUBRIZOL TECHNOLOGY 

TO GIVE YOU MORE INSIDE.
™

for transmission of CHEMICAL FLUIDS

Corzan HP is a high-pressure, high-temperature, high-impact-strength piping system 
engineered with Lubrizol’s specially formulated chlorinated polyvinyl chloride (CPVC) 
compounds that meet the ASTM D1784 certification for 24448 cell class.  
It’s the first pipe that meets ASTM F441 material classification 4120-06,  
with a pressure rating 25% higher than standard CPVC at 180ºF (82ºC).

© 2014 The Lubrizol Corporation, all rights reserved. All marks are the property of The Lubrizol Corporation. 
The Lubrizol Corporation is a Berkshire Hathaway company. 
GC 140680

Follow us on  
Twitter @LZ_CPVC

www.corzancpvc.com
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2. Nozzle sized for self-vented flow. Vapor bubbles 
entrained in the liquid reduce system capacity and give 
incorrect flow-meter readings. Self-vented nozzles have a low 
enough liquid velocity that vapor can escape and return to 
the tower. (See: “Assess the Gravity of the Situation,” http://
goo.gl/59GwAm)

3. Sufficient static head. H1 is the minimum distance 
required to generate enough static head for pressure drop to 
drive flow through the system. This sets the minimum dis-
tance between the draw nozzle and return nozzle elevations. 
Pipe diameter often is reduced downstream of the self-venting 
nozzle to cut costs. In that case, H1 must be based on the 
elevation of the pipe diameter reduction, as shown in Figure 
1. In an effort to minimize this height, high-β-value orifice 
plates often are used to decrease pressure drop.

4. Adequate upstream pipe run. H2 is the minimum 
upstream pipe run to get well-conditioned flow needed for 
accurate metering. With orifice flow meters, the higher the  
β value, the longer the pipe run required. (See: “Think 
Straight about Orifice Plates,” http://goo.gl/vMiuR0)

5. Flow instrument in liquid-filled location. The meter 
can be installed in either a vertical (as shown) or horizontal 
position. In all cases, the piping configuration must ensure 

the line is filled with liquid.
6. Long-enough downstream pipe run. H3 is the mini-

mum downstream pipe run necessary for well-conditioned 
flow for meter accuracy.

7. Suitable distance between the return and lowest-
pressure points. H4 is the minimum interval from the 
return elevation to the lowest-pressure point (vena contracta) 
to prevent vaporization downstream of the orifice plate.  
The vena contracta occurs some distance after the orifice 
plate. Most times, it’s close enough that the orifice plate 
location can be used to set elevations. Nevertheless, engineers 
with a good grasp of fundamentals never forget the differ-
ence. Avoiding vaporization is important to getting accurate 
flow measurements. Either H3 or H4 may set the minimum 
distance from the flow meter to the return nozzle.

One extra point not shown — insulation — is important. 
In hot systems, a little heat loss makes H4 less likely to set the 
system. In cold systems, heat gain easily may make H4 domi-
nant. More insulation helps. Vaporization in the system also 
dramatically may boost pressure drop, increasing H1 as well.

These points apply equally to both packed and trayed 
towers.

Going back to the discussion with my colleague: After 
reviewing the system, he asked: “Just how tall was this loop?” 
The final system with its vertically mounted meter was nearly 
30-ft high. Gravity-feed flow-measurement systems require 
ample height. A horizontal mounting may make H2 and H3 
unimportant but H1 and H4 never go away. 

andrew sloley, Contributing Editor

ASloley@putman.net

Figure 1. Liquid from collector tray goes into loop, gets metered, and 
then returns to tower. 

COLUMN WITH GRAVITY-FLOW LOOP
RELATED CONTENT ON 
CHEMICALPROCESSING.COM

"Ease Measurement of Column Internal Flow," 
http://goo.gl/PQPwzT 

"Assess the Gravity of the Situation," 
http://goo.gl/59GwAm

"Think Straight About Orifice Plates," 
http://goo.gl/vMiuR0

mailto:ASloley@putman.net
http://goo.gl/59GwAm
http://goo.gl/59GwAm
http://www.chemicalprocessing.com/articles/2013/think-straight-about-orifice-plates/
http://goo.gl/PQPwzT
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http://www.chemicalprocessing.com/articles/2013/think-straight-about-orifice-plates/
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Do you know what’s
 gone out the window

at your facility?

Magnetrol® energy management solutions monitor and measure the 
energy fl owing through your facility to reduce utility costs and make 
processes more effi cient. Easy to install and operate, TA2 thermal fl ow 
meters provide you with an effi cient, environmentally responsible way 
to manage compressed air and natural gas cost centers.

Make MAGNETROL Thermatel® TA2
mass fl ow meters part of your energy 
management strategy.

Visit magnetrol.com/thermalmassfl ow or 
contact your MAGNETROL representative
for more information.

Measure and control your compressed
air and natural gas energy costs with 
Thermatel®  TA2. 

1-800-624-8765  •  magnetrol.com

Magnetrol_ChemProc7x10_Jan2014.indd   1 1/2/14   2:10 PM

www.magnetrol.com
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Measure Flow in an Analyzer Container
Flowmeters help chemical plants monitor, detect and neutralize phosgene leaks 

A leading technology company designs and builds  
custom analyzer containers for the chemical and pharma-
ceutical industries. These all-in-one solutions are used to 
monitor gases in process plants where they indicate leaks or 
discharge of highly toxic media, among other things. In ad-
dition to monitoring plant safety, the analyzer containers are 
used to continually check product quality.

Measurement Requirements

The technology company designs analyzer containers for 
chemical companies that process phosgene. The turnkey 
units comprise three gas monitoring devices that register  
the discharge of highly toxic phosgene via air intakes  
and can trigger an alarm for immediate phosgene  
neutralization.

Reliable and cost-efficient measuring devices are 
required to check the function of the pumps that supply 
the gas monitoring systems with intake air. These devices 
monitor the continuous flow measurement of minimal  
air quantities.

Three oxygen analyzers also are part of the container 
and are used to analyze the product flows. Flow measure-
ments help guarantee constant sample flows to the analyz-
ers. In addition, the oxygen analyzers need a consistent 
supply of clean reference gas and — to avoid hazardous 

atmospheres — they need to be purged with inert gas.  
Both gas flows must be measured with ATEX-approved 
measuring instruments to guarantee function and safety. 

Flowmeter Solution

The company installed a variety of variable area flowmeters 
from KROHNE to equip the analyzer container. All of the 
measuring instruments were supplied in Ex versions. Twelve 
DK800 flowmeters measure the flow of gas samples to detect 
phosgene. The floats with glass cones are particularly well 
suited for measuring extremely small gas quantities, as is 
required with this application. 

The measuring devices use a needle valve to provide freely 
adjustable flow. The DK800 devices use limit switches to con-
trol the flow of the gas to the gas monitoring devices — and 
thus also to control pump function. If the value is too low, the 
measuring instruments send an alarm to the control room.

Three DK37 flowmeters also were installed to monitor  
the amount of sample gas that flows into the oxygen analyzers. 
The flow rate is output via an electronic display and transferred 
to the control room via linear current output (4-20 mA) in 
2-wire technology. Three DK37 devices also were used to 
measure the reference gas. 

Nine DK34 flowmeters were installed to measure the 
purging gas. The sturdy all-metal measuring devices monitor 
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the nitrogen flow used to purge the housing of the oxygen 
analyzer to neutralize it.

Safety Benefits

The variable area flowmeters are an important prerequisite for 
reliable, error-free analyzer operation. The measuring instru-
ments ensure that the measurement, reference and purging 
gas always are available in the right quantity for gas analysis. 
Indirectly, the DK devices also ensure that in the event of a 
phosgene leak, an ammonia wall can be built up to neutral-
ize it as soon as possible. The measuring devices also are a 
fundamental component in making the monitoring of product 
quality and safety possible in the first place. If, for example, 
the reference gas fails, oxygen analysis can’t be carried out at 
all. The measuring instruments also prevent the creation of an 
explosive atmosphere within the oxygen analyzers. With the 
help of KROHNE devices, the technology company meets all 
of the requirements of its end customers for a fully functional 
and safe all-in-one system. 

KROHNE is a manufacturer of accurate, reliable and cost-effective 

measuring instruments for the process industries. For more information, 

visit www.krohne.com

Figure 1. These variable area flowmeters are ATEX certified for  
hazardous conditions.

Variable Area Flow  Meters

Figure 2. The DK37 and DK34 flowmeters from KROHNE measure  
reference gas and inert gas.

Figure 3.  Twelve DK800 flowmeters from KROHNE measure the flow  
of small gas samples to detect phosgene.

Reference gas and inert gas measurement 

Monitoring intake air

http://www.krohne.com
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Together, we can help you get the most 
out of your process.
Our after-sale support team is always on-call to help you streamline your installation, setup 
or field calibration. That’s the Porter Promise.
Process industry professionals say:

“When I use Parker Porter products based on the selection criteria provided, I don’t have 
to worry. It always works!”

“An actual person is ready to help – priceless in this industry!”
    • A comprehensive range of flow and pressure technologies
    • Knowledgeable application engineering support
    • Dependable just-in-time delivery
To ensure peace of mind and process reliability, visit us today at PorterInstrument.com.

www.porterinstrument.com
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Expensive repair and replacement of processing  
infrastructures pose major headaches for operations across 
the chemical processing, mineral processing and power  
generation industries, and polymer piping solutions  
can help.

Corrosion and premature piping failure are two problems 
that plague chemical piping applications everywhere. Metallic 
systems are limited in their life spans by corrosion concerns, 
and operations managers always face the question of when 
their pipes will eventually need repair or replacement.

However, polymer piping systems have made great strides 
across multiple industries in the past few decades, and investi-
gating the benefits that can be realized by making the switch 
from metallic systems can help to bring unexpected value to 
many applications.

Polymer materials, specifically chlorinated polyvinyl 
chloride (CPVC), can enable operational benefits that have 
previously gone undiscovered. Due to the chemical and 
physical properties of CPVC, the material is able to mitigate 
many of the concerns that continually hang over metal pip-
ing, and can be a solution that brings unexpected value to 
many industrial facilities.

Chemical Processing Applications

With more demanding applications than most, chemical 
processing requires a piping infrastructure that can main-
tain efficiency and safety. Dependability is paramount,  

and as with other applications, corrosion and necessary 
expensive repair and replacement are a major concern.

The highly corrosive substances of the chemical process-
ing industry plague metallic piping systems, with process 
leaks and premature failure being of top concern, jeopardiz-
ing plant operation, safety and environmental compliance. 
Lined carbon steel, as well as non-metallic options including 
HDPE and FRP, has demonstrated issues, with long-term 
reliability becoming problematic.

CPVC again displays the necessary mechanical strength 
and chemical resistance to make it a solution for all types 
of chemical processing applications—production facilities, 
blending operations, reagent processes, air scrubbing, demin-
eralization operations and more. CPVC compounds have 
displayed inherently superior resistance to corrosive chemi-
cals, high temperatures and other harsh application condi-
tions, making CPVC a logical choice to maintain operational 
efficiency and dependability far outstripping that of many 
metallic systems.

Power Generation Applications

Power generation facilities require dependability across all 
components while simultaneously adhering to the many 
and stringent regulations that can complicate system 
choices and solutions. Oftentimes, fewer choices are  
readily available.

Piping, however, is one area where choices aren’t strictly 

Consider Polymer Piping
Material offers numerous benefits over metallic systems and spans various applications

By Jorge Solorio, Lubrizol
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Contact Us At 1.800.652.2466 or by Email at pharmaceutical@fedequip.com to get a Fast Quote.  
View Our Entire Inventory Online at www.fedequip.com

(877) 536-1538 or 
www.fedequip.com

Pharmaceutical and Chemical Manufacturing Equipment

• Blister Lines
• Bottling Lines 
• Capsule Fillers 
• Centrifuges

• Coating Pans
• Dryers
• Filters
• Fluid Bed Dryers

• Fluid Bed Granulators
• High Shear Mixers
• Lab Equipment
• Mixers

• Tablet Presses
• Tanks
• Roller Compactors

Federal Equipment Company has more than 50-years experience in the processing equipment industry, 
providing quality used equipment, outstanding service, and competitive prices to chemical, pharmaceutical, 
plastics, and related process industries. Major markets include API, speciality and fine chemical, bulk chemical, 
and pharmaceutical and biopharmaceutical manufacturing, including solid dose, liquids, powders, aseptic filling, 
and packaging.

In addition to thousands of pieces of equipment in stock and ready to ship, Federal Equipment offers specialized 
services including the liquidation and auction of process lines and manufacturing facilities, equipment appraisals, 
rigging, testing, and auction services, as well as managing the negotiated liquidation of surplus equipment.

8200 Bessemer Ave. • Cleveland, Ohio 44127 • T (800) 652-2466 
www.fedequip.com • pharmaceutical@fedequip.com

39” APV Pilot Spray Dryer, S/S 10 Liter GEA Collette NV High Shear Mixer, 
UltimaGral 10, 316 S/S

Your Source for Pfizer Surplus Equipment

Federal Equipment is your source for Pfizer process and packaging equipment. Go to 
fedequip.com and check out the latest additions to our inventory from Pfizer sites 
around the world.

Buy the best, from the best!

THE SOURCE ... for Pharmaceutical, Chemical, Plastics, and Related Process Equipment.

www.fedequip.com
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limited to particular materials — opening the door for 
CPVC in its applicable uses. Here, an opportunity exists for 
increasing operational efficiencies, minimizing downtime, 
and improving bottom-line performance across all neces-
sary piping systems in a given power generation facility.

CPVC displays the necessary mechanical strength to 
stand up to all of the caustic fluids that need to be trans-
ported throughout a power generation facility, with its 
excellent balance of properties to help improve overall reli-
ability and user confidence. For instance, Lubrizol CPVC’s 
Corzan HP Industrial Systems have helped power genera-
tion facilities reduce capital and lifecycle costs, avoid costly 
downtime and boost operational efficiencies.

All metallic piping systems, whether used to transport 
aggressive chemicals or simply potable water, are susceptible 
to corrosion — pricey alloys and lined carbon steel, common 
of chemical lines, will only go so far in keeping corrosion at 
bay before costly repair or replacement becomes inevitable. 
CPVC products like Corzan HP are inherently resistant to 
this problem, and Corzan specifically is the first and only 
Schedule 40/80 piping system made from fully pressure-rated 
materials, allowing systems to work underground (cooling 
water loops, for instance) and within elevated structures 
(tower risers and headers) to reliably handle some of the  
common aggressive chemicals utilized in many power  
generation plants.

Other applications include demineralized systems for 
creating boiler feed water, condensate return water applica-
tions, flue gas desulfurization systems, environmental systems 
(common of coal-fired steam plants) and wastewater treat-

ment. Corzan HP has proven reliable in moving all forms 
of corrosive material, including hypochlorite, caustic soda, 
sulfuric acid, and sodium sulfite, as well as seawater and high 
temperature fluids. The material is similarly inert to most 
acids, bases and salts, as well as aliphatic hydrocarbons.

Due to the corrosion-resistant properties of CPVC, the 
material can offer a cost-effective choice when deciding upon 
replacement of chemical processing infrastructure. CPVC 
has a track record of outperforming competitive non-metallic 
systems for similar applications, including PVC pipe, FRP, 
HDPE and polypropylene, and is able to operate continu-
ously for many years without interruption caused by leaks or 
corrosion concerns. Often, operations managers will find that 
a CPVC solution like Corzan can pay for itself in as little as  
a few months, depending upon the scale of the project  
in question.

Mineral Processing Applications

Mineral processing proves a demanding job of piping 
infrastructure, and the challenge of maintaining long-
term reliability is significant. Indeed, that difficulty is only 
expected to increase, as existing pits and mine sites are 
now frequently extracting ores of lower concentration from 
deeper in the earth’s crust, causing a shift in the chemistry 
of processed ores.

Whether leaching precious materials from the ground 
or processing raw materials after excavation, the highly cor-
rosive chemicals typically utilized throughout various mining 
operations can cause ongoing maintenance challenges and 
costly, premature failures for metallic piping systems. CPVC 



1414 

has built a track record as a suitable and preferable alternative 
for this application.

The specialty, high-performance polymers that make 
up Corzan HP systems enable them to perform at higher 
levels, demonstrating the necessary mechanical strength 
for industrial-grade systems along with a host of benefits to 
offset constant maintenance and repair. Throughout mineral 
processing operations specifically, CPVC has demonstrated 
advantages in eliminating internal and external corrosion,  
as well as minimizing sedimentation-crystallization.  
CPVC has proven to handle extremely aggressive  
chemicals, including:

•	Copper sulfate
•	Zinc sulfate
•	Sodium sulfate
•	Metabisulphite
•	Sodium cyanide
•	Sulfuric acid
By resisting corrosion, sedimentation and crystallization 

that compromise the integrity of metallic systems, CPVC 
can prove advantageous for a variety of mineral processing 
applications, including electrolysis operations, electrowin-
ning, electrorefining, acid service lines, tailings lines, gas 
vent scrubbers, froth flotation operations, and wastewater 
treatment. This translates to lower life-cycle costs, as well as 
the reduction of maintenance time and corrosion moni-
toring. Coupled with the benefits that CPVC can offer 
through its simplified solvent-welding installation process 
and stable pricing, replacing a metallic system with CPVC 
can prove to be a preferable option.

Cost Benefits

The cost of installation and the cost of maintenance — 
must be considered when weighing chemical piping  
options, no matter the specific industry. Replacement 
means downtime, and downtime can translate to major 
losses, often exceeding the cost of the installation itself. It 
is of utmost importance to limit the amount of downtime 
experienced when performing repair or replacement.

Metallic systems pose several challenges for instal-
lation — first, working with and welding large metallic 
pipes will often require the use of specialized, heavy-lift-
ing machinery in order to place the pipes in the desired 
locations. Additionally, welding — the use of open flame 
— within chemical environments requires special care, 
sometimes necessitating additional downtime. In all, re-
placement and retrofitting using metallic piping are often 
slow and cumbersome processes — and the time can add 
up to meaningful losses for a given facility.

Polymer piping systems like CPVC often can help 
sidestep these issues. CPVC piping weighs far less than 
metallic counterparts, and doesn’t require specialized 
heavy-lifting equipment. Additionally, the solvent weld-
ing process used to join CPVC pipes and fittings together 
doesn’t necessitate the same safety precautions that must 
be taken when welding with open flame, and can be per-
formed far more quickly than traditional welding with 
metallic pipes and fittings. 

JORGE SOLORIO, Business Manager for Lubrizol

jorge.solorio@lubrizol.com

mailto:jorge.solorio@lubrizol.com
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The g loba l  leader
in  p lumbing,  heat ing 

and p ipe  jo in ing  systems

The only press � ttings in multiple materials

www.viega.us  |  1-800-976-9819

Industrial press fi tting solutions 
for clean controlled installations

Do more with Viega press � tting solutions 
for hundreds of applications. Make the 
same press connections for copper, 
stainless and black iron, along with 
easy-to-install transition � ttings.

Only Viega can provide all of your system 
installation needs. Viega connections can 
be made in seconds, wet or dry, so lengthy 
shutdowns become a thing of the past 
and system maintenance and repair is 
easier than ever. Whatever your industrial 
installation needs, Viega has the answers.

• Only Viega offers the patented 
Smart Connect® feature to 
identify unpressed connections

• More than 1,400 fi tting choices
 in copper, stainless and carbon steel

• Viega ProPress® and Viega MegaPress® 
� ttings have been tested to the strictest 
standards in North America

• Viega MegaPress, the only carbon steel 
press solution for water and gas

• No fl ame is required to install Viega 
products, eliminating noxious fumes, 
hot work permits and � re watches

VIE-326_ChemProcess.indd   1 7/24/14   10:34 AM

www.viega.us
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