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Information about the 6005 Course

CHT, LLC is pleased to offer the 24 hour NITC accredited ASSE 6005 Medical Pipeline Systems General
Information Certification Course in Roanoke, VA November 13-15,2007. This Virginia course is graciously being
sponsored by Roanoke’s local ASPE Chapter.

This course is for hospital supervisors, architects, engineers, or administrators who have aninterestin-afundamental knowledge of
Medical Gas Systems. Participants will learn about requirements, application, and operationaltheory of the components and materials
that make up a Medical Gas Pipeline System. Ultimately, this session will provide'the proper understanding and the level of competency
needed to ensure safe and continuous operation of these systems.

A special note for Medical Gas Engineers & Designers: Brian Smith of Cleveland Clinic Construction has reviewed this course and.encour-
ages participation. The Facilities Engineering Department has also reviewed this course and.will be sending'a:‘number of their top
personnel to attend, as the ASSE 6005 is designed to promote a better fundamental understanding of the requirements within a medical

gas system. Location & Hotel Rooms
Course will be in Roanoke, VA

This session will cover: ELel T3EdE] ClEgOTTiiss

- NFPA 99 requirements (2005 edition) - Terminology from ASSE/6001 WO BT E LD

[ may be available. Contact

+NFPA 50 & 55 « Bulk Cryogenic Liquid Systems Kristen for more detailed

+ Medical Air Systems and Associated Components + Medical / Surgical Vacuum Systemsy mr R G e

+ Waste Anesthesia Gas Disposal Systems * Instrument Air Systems other courses available.

+ Medical Pipeline Valves (types, locations, & labeling)  « Medical Pipeline Outlets 216.255.9607 x.13

+ Manufactured Assemblies * Medical Rail Systems

+ Medical Pipeline Warning Systems + Level 1, Level 2 and Level 3 Pipeline Systems

* Medical Pipeline Layout and Design + Headers, Manifolds & Cryogenic Liquid-Systems

Aside from a government issued ID, no other prerequisites or requirements are necessary to be met prior to attending this course. There
are a number of scheduled courses available, contact CHT for details. Courses are each capped at 25 participants, and-the cost of the 3
day session is $750 per person. Each participant will be required to have copies of ASSE Series 6000 manual AND NFPA 99C.
Copies of either of these are available at cost (see below).

Special thanks to the Roanoke ASPE Chapter for sponsoring this course.

Sign up today... space is limited...

Name: Name of your Employer:
Telephone: Email :
How do you prefer to be contacted? __ Email __Telephone

| would also like to purchase the required: ___ NFPA 99C ($42.50) __ ASSE 6000 ($60)

| prefer to pay by: __ PO __CompanyCheck* __ Visa/MasterCard* __ Cash/ C
Fill out this form and fax it to Kristen at 216.393.8180
—-OR--

Fill out our online form at www.CHTechllc.com/asse6005.html

*CHT accepts Cash, Company checks, MasterCard or Visa. If you plan to pay by check, please make arrangements before the course begins. You may also use
your Visa or MasterCard; when you are contacted about your registration, arrangements to pay by credit card may be made at that time. Payments by credit
card will not be accepted on site or during sessions.

CHT, LLC 4600 Rockside Road, STE 103 - Independence, OH 44131
Phone:216.255.9607 Fax:216.393.8180




ASPE News

VP Technical Message

Juan Rojas, VP Technical

How far can an engineer go? When dealing with code issues.

| found it very informative and of substantial value to the plumbing engineering community. Apparently
when dealing with unreasonable inspectors at the project site ask such inspectors to cite the code when irra-
tional issues arise. This and many other interesting items were discussed during the last October tech session

presented by Mr. Denis McNaughton.

The building code is the main oversight document for code enforcement; all phases of code enforcement be-
gin here and work their way down to the other codes, so what you might not see in any specific plumbing
code might be in the local jurisdiction supplemental code.

Fortunately, yes | said fortunately for us here in the great Washington metropolitan area we have different
jurisdictions that have different ordinances and plumbing code enforcement references, i.e. International
Plumbing Code, National Plumbing Code, WSSC, etc., and what one particular code requiresin one juris-

diction might not be applicable to the other.

Another interesting item was about grease interceptors we all know that when dealing with WSSC jurisdic-
tion, they have their own requirements, but this does not mean that it will be the same case for other local

jurisdictions.

Basicaly, | am advocating that before you begin with a major project, please collect the pertinent project
local code information, contact local jurisdiction code officials, gather the design team and set up a meeting
with the AHJ. You'll be surprised how much time this will save you.

This month’ s tech session will have Mr. Paul Galvin Business Development Manager for Life Science/
Industrial products of GF Piping Systems, LLC. Today’s laboratory buildings present the designer with
challenges unlike those encountered in other types of design. Paul topic will be discussing about “Design of

Specia Waste Piping and Neutralization Systems’, “High Purity Water Piping Systems.

Here' sathought: U.S. building codes require that materials in a plenum or air- handling space have a flame
spread index of 0-25 and a smoke developed index of 0-50 (25/50 rating) when tested in accordance with

ASTM E84.

As aways thank you for attending and supporting your local DC chapter.

Looking forward to see you at the meeting again.

Yours truly,

Juan Rojas\VP Tech
ASPE DC Chapter




A COMMON SENSE APPROACH TO
BOOSTER PUMP SEQUENCING

Over the years I have read and heard a variety of discussions regarding the best
method for sequencing the pumps in domestic booster package applications. Most of
these discussions I have found to be somewhat self-serving. Certainly it is more cost
effective for a manufacturer to standardize on one particular method of sequencing be it
flow, pressure, or current sensing. However, a common sense analysis of this issue leads
one to the conclusion that this is not a “one size fits all” type of solution. The true answer
to the question of what is the most appropriate method of sequencing is: IT DEPENDS!

First we must re-visit the three common methods of sequencing and their function
as it relates to the overall system.

Current Sensing Relays monitor the amperage draw of the motor and sequences
an additional pump when the amperage has reached a calculated value that corresponds to
a desired flow rate. The relay has an adjustable differential and a built in time delay to
prevent short cycling of the pump. Variations in the electrical power supply can
significantly affect the current draw and the factory set point of the relay. Also, current
sensors should not be used on smaller horsepower motors since there is not enough
current range in the motor between load and no load to allow the relay to shut off.
Another problem that is often ignored is that the PRV valves must be set properly. Often
after the booster package has been installed and started up someone changes the setting
on the PRV. This can lead to one pump sharing a greater load and dramatically affect the
factory set point of the current sensing relay. One advantage to having current sensing
relays is that they are easy to replace in the field.

The Pressure Switch is a device that monitors the system pressure and is
calibrated to sequence an additional pump when the pressure falls to a predetermined set
point. Pressure sequencing is affected by changes in the suction pressure which can
fluctuate during the day and different times of the year. The pressure switch set points
and differential adjustments are limited and difficult to set with “flat” pump performance
curves that are often found in centrifugal pumps. The set point to bring on an additional
pump can be dramatically affected if the PRV’s are not properly set or inappropriately
adjusted in the field. As with the currents sensing relay, a pressure switch is easy to
replace in the field.

The Flow Switch is a device that has a paddle or drag disc that is activated by the
water velocity in the pipe. The paddle length and spring tension can be adjusted to
provide an accurate set point to sequence an additional pump at a specified flow rate.
More expensive units are available of the rotary paddle design or the strain gauge type.
Obviously, the flow switch is not affected by variations in the power supply, fluctuations
in suction pressure or inappropriately adjusted PRV’s. One disadvantage to flow
switches is that they are more difficult to replace in the field. Another problem is that
flow switches require a certain amount of straight run of pipe to function accurately. This



is not always available in tight mechanical rooms and often to save a few dollars the

installer will elbow directly into the suction and discharge headers. This creates turbulent
flow and can affect the factory set point

So, if you have the time and inclination to evaluate which type of sequencing will
provide the best control and minimum run time of the pumps, your decision will depend
on considering a number of factors:

e The pump performance curve is a key factor in determining which type of
sequencing is best for your application. If the curve is “flat” you would
not want to use a pressure switch and you would not want to specify a
bladder tank for no flow shut down of the lead pump. The application of a
bladder tank is discussed further in this article.

o If you prefer 1750 RPM motors instead of 3450 RPM you will
dramatically reduce the field of manufacturers that you can choose from.
Most centrifugal pump companies do not offer pumps that can handle
head requirements over 130 feet at 1750 RPM. One manufacturer in
particular pushes for 1750 RPM selections for this reason. If you are
inclined to specify 1750 RPM, I suggest that you examine the tip speed of
an 11 inch impeller traveling at 1750 RPM versus the tip speed of a 5 inch
impeller traveling at 3450 RPM, the motor torque, and the mass of inertia
involved. You will find that in most cases the 3450 RPM pump offers a
more efficient selection with lower life cycle costs. If you still wish to
specify 1750 RPM and find that there is only one manufacturer that can
supply it, then you should check with that company as to which method of
sequencing they prefer.

o Are there space considerations that limit your piping arrangement? As
stated above, flow switches require a certain amount of straight run of
pipe. You should be aware that many manufacturers offer a variety of
configurations to accommodate applications with limited space
requirements.

e Is the suction pressure constant? If the suction pressure varies it will
affect the set point for the lag pump pressure switch. Knowing the
minimum and maximum values for the suction pressure is imperative and
frequently difficult to obtain which is why flow switches often are the best
solution. If the suction pressure drops below the minimum, a pressure
switch will start the lag pump even though the demand may not require it.
Also, if the suction pressure rises, the lead pump will have to run out
further on its curve before the pressure drops enough to start the lag pump.
It is important to note that if the actual minimum suction pressure is lower
than that specified you may not be able to obtain the desired system
pressure. Also, if the actual maximum suction pressure is higher than that
specified, you may exceed the maximum working pressure of the
equipment (such as seals or the bladder tank).

e Is the power supply constant? If it is and space is limited for the booster
package you may want to consider using current sensing relays. However,
both current sensing relays and pressure switches require longer minimum



run time settings for the pumps to prevent short cycling. This is because
as soon as they bring on the next pump, sharing the load, the condition is
immediately satisfied.

Is initial cost an important factor? If your budget allows, you may want to
consider using a programmable logic controller with a flow transmitter,
power monitor or pressure transducer. Programmable controllers are
becoming very popular and offer a number of benefits. The pressure
transducer does not require a minimum pressure differential as does the
standard pressure switch. The flow transmitter has no moving parts as in
standard flow switches. The power monitor measures “true power”
(Watts), not just amperage as does the current sensing relay. This
produces an accurate reading of the load for sequencing. All three devices
send a 4-20 miliamp signal to the controller which is programmed to
interpret the signal and sequence the pumps. Set points are easily
adjustable in the field via the key pad.

Does the load profile indicate extended periods of no flow? If so, you
should consider controls to shut the lead pump off. This saves energy
costs and will extend the life of the pump. There are a number of ways to
accomplish this including time clocks and temperature sensors which can
cause short cycling of the pumps. We recommend utilizing a properly
sized bladder tank with a flow switch for low flow and a tank pressure
switch. The low flow switch and tank pressure switch are wired in series
so that both conditions must be satisfied before the lead pump is shut
down. This prevents short cycling of the lead pump. The Bladder type
pressure tank utilizes a full butyl rubber bladder that is replaceable and is
FDA approved for potable water. The tank is pre-charged to the correct
design pressure and water is stored in the bladder eliminating any water to
metal contact. Most manufacturers of Water Booster Systems offer one
size bladder tank as standard. However, all of them have access to the full
range of bladder tanks. The design engineer for the project should be the
one to determine what size tank is appropriate and not just accept what is
standard with a particular manufacturer. A rule of thumb when sizing the
bladder tank is 30 gallons of stored water. This is based on the fact that a
flush valve requires 3-5 gallons for each operation. The 30 gallon storage
would allow for about six operations each night. The bladder tank can be
sized utilizing Boyle’s Law rearranged as follows:

Vs
Vt = 1-(P1/P2)

Where: Vt = required tank volume

Vs = required tank storage

P1 = fill (Design) pressure + 14.7 = PSIA



P2 = maximum pressure
= pump shut off pressure + suction pressure + 14.7 PSI

Example: Size a bladder type pressure tank to store 30 gallons of useable

water where the system pressure is 75 PSIG, the suction pressure is 30 PSIG,
-and the pump shut off pressure is 55 PSIG.

We have: Vs =30 gallons; P1 =75+ 14.7=89.7, P2 =30+ 55+ 14.7=99.7

Hence: Vt= 30
1-(89.7/99.7)

= 297 gallon tank volume

You can see from this formula that a greater the pump shut off pressure results
in a smaller tank size. Hence you would always want to select a pump with a
steadily rising curve to shut off. (See figure #1)
For high rise applications you may want to consider placing the bladder tank
in the Penthouse. This reduces the size and working pressure required for the
tank. However, since the bladder tank in this application is located at the top
of the riser, it would see a constant pressure and hence no storage unless:
a. The booster system could be equipped with non-slam check valves in
lieu of PRV’s provided the suction pressure is constant.
b. Pressure Reducing Valves may be used if the lead pump is sized to
stop at the system design pressure plus 10 PSIG. (See figure #2)

The consulting engineer should be concerned with selecting a domestic water
booster package that will maintain a constant design pressure throughout the full
range of flow while considering energy costs, life cycle costs, and other design
criteria as mentioned above. With a little effort and a little common sense the

most appropriate method of sequencing lag pumps can and should be specified
instead of relying on what is standardly offered.



Figure #1
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Figure #2
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ASPE News

Trash & Fire

Recently, someone | know was staining the deck outside of her house. (I'll leave her name out, but | usually
refer to her as my better half.) She used an oil based stain to treat the wood. I’m sure many of you have al-
ready done this kind of job at your own house. After she finished the cleaning, she put the rags—common
paper toweling--into a plastic bag and threw it away into the trash can outside of the house. Thirty minutes
later, after showering and dressing, she went to the kitchen for a glass of water and happened to look out the

front window only to see the trash area in flames and the deck she had just stained starting to go up as well.

It was not a hot day. The temperature was less than 70 degrees, but the conditions were till right for the
fumes to ignite. The instructions on the can mention briefly how to dispose of the rags but more information
isonly available from the local regulatory board. My wife learned her lesson well, but | wonder how many

take the time to dig for the information on how to dispose of the waste?

This got me thinking, plumbing engineers may not have to do the sprinkler head layouts for most jobs, but
when you plan the water supply, specia attention should be given to the loading docks and trash areas. Even
if it is not a high rise building, the trash is often still located adjacent to the building. We just never know
what has been throw away by homeowners who didn’t take time to take care--electronics, household chemi-

cals, motor ail. | think you would be surprised what you can find in the trash area.

Special consideration should be given to this area for thorough fire protection. Some side wall sprinkler
heads don’'t cost much, but if afire starts, you will be grateful the building is well protected.

JamesY ang
ASPE-DC Chapter
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Chapten Weeting Location ‘W%
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Washington Chapter meetings are currently being held at the Olive Garden
located on Route 7 (8133 Leesburg Pike) in Tyson’s Corner. Please join us for
our General Meeting November 14, 2007
Call for directions: (703) 893-3175

4

All Reservationsfor dinner arerequested by:
Noon, Tuesday, November 13th

RSVP to the evite, or email justin.lego@sthinc.com

Member: $28.00
Non-Member $30.00
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November 2007

Another Thanksgiving Holiday will soon be upon us and in that vein | want to wish everyone a
joyous and safe Thanksgiving. As the holidays approach the resources of many local food banks
and charities that provide meals to the disadvantaged are stretched thin. So the next time you are
at the grocery store pick up a few extra cans of food to drop off at a food bank or donate a couple
of dollars to your favorite charity.

Code News
FPRF Begins Project to Measure Code Compliance

The Emergency Preparedness Directorate of the Federal Emergency Management Agency of the
Department of Homeland Security has awarded the Fire Protection Research Foundation (FPRF)
a Fire Prevention and Safety Grant to measure the effectiveness of enforcement involving fire
safety code compliance. Specifically, this project will develop a methodology to measure fire
prevention inspection effectiveness for state and local fire prevention personnel.

Ref: PM Engineer Magazine (online), October 18, 2007
BNP Media
2401 W. Big Beaver Road, Ste. 700

Troy, Michigan, 48084-3333
U.S.A.

Virginia

Dennis McNaughton, a plan reviewer with Fairfax County, Va, stated at the October ASPE
meeting that Virginia will adopt the IPC 2006 codes sometime early next year. Dennis is an
excellent source for code interpretation if you have projects in Fairfax County. He can be
contacted by email at dennis.mcnaughton@fairfaxcounty.gov

Thanks to Board member Juan Rojas for the following link to the Virginia Plumbing and
Mechanical Inspector Association. This site provides a lot of good information pertaining to
inspectors and plan reviewers in Virginia.

http://www.vpmia.org

Code History

The following is an excerpt from the State of Ohio, Department of Industrial Compliance (DIC)
website that was published in the newsletter of the Central Ohio Chapter of ASPE. For some this
history of ICC may be old news but it is interesting to see how various code organizations evolve.

From BOCA to ICC

The International Code Council (ICC) was established in 1994 as a nonprofit organization
dedicated to developing a single set of comprehensive and coordinated national model
construction codes. The founders of the ICC are Building Officials and Code Administrators
International, Inc. (BOCA), International Conference of Building Officials (ICBO), and Southern
Building Code Congress International, Inc. (SBCCI). Since the early part of the last century,
these nonprofit organizations developed the three separate sets of model codes used throughout
the United States. Although regional code development has been effective and responsive to our





