District Heating with Steam
Submitted this article prematurely. I am resubmitting this article in
a most proper way,

This is a case study with the results of the modifications to existing
systems in its complete context.

The successful modifications won me the Fame Award from The
American Institute of Plant Engineers In 1989.

I'am the first none member and non-engineer to win any award
from this organization.

Jacob Myron




SITE DRAWING WITH UNDER GROUND STEAM AND CONDENSATE MAI‘N,
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Steam syphon system
for condensate removal

Steam syphon system is more efficient
than the suction lift method for condensate
removal from underground supply mains

ByJACOBEMYRON,
Supervisor of Plumbers,

New York City Housing Authority,
New York, N.Y.

Water, when left to its own devices,
will always flow dewnhill. Look no
further than an average steam SYS-~
tem in a sprawling housing project
to know this truth. Steam under
pressure flows, often for hundreds of
yards under streets and lawns, to
radiators and hot water generators
throughout the development. The
supply mains enter the buildings
through underground pits, and the
condensate that’s normally formed
in those mains from a cold start and
during normal operation will gather
at the point where the mains turn
upward to leave the pit.

This condensate must be re-
moved. How it’s removed can be the
source of major problems if the de-
sign engineer uses return rather
than supply side methods of con-
densate removal.

A traditional meathod of return
side condensate removal is called
“suction 1ift.” Here, the condensate
from the building's steam traps
flows {0 a low point, where it is al-
lowed to accumulate in a holding
tank. No transfer pump is attached
to this tank. Rather, the tank is
piped to the system’s vacuum/con-
densate pump, which sits at a
higherlevel. When the water level in
the accumulator tank reaches a set.

point, a float switchin the tank acti-
vates the vacuum/condensate
pump. The pressure in the line con-
necting the tank with the pump is
dropped to vacuum, and the wateris
“sucked” from the tank up into the
vacuum/condensate pump. From
there, it is pumped back to the
betler.

This method is commonly used
for return side condensate removal,
but as you can imagine, it does re-
quire a lot of energy. The general
rule is to allow for 1 in. Hg vacuum
for each foot of elevation the con-
densate must be lifted. So, if we
wanted to lifi water 9 ft from a tank
to a vacuum pump, we would have to
provide about 10 in. Hg vacuum just
to lift the condensate (the addi-
tional fnch of vacuum accounts for
frictional losses in the piping).

To say the least, this is not a very
efficient way to get the job done.
First of all, we’re running a fairly
large electrical motor to produce
the necessarv vacuum. Second, ex-
perience has shown that this system
is very prone to breakdowns.

Example

If the suction check valve on the
vacuum/condensate pump becomes
clogged with dirt, the unit will not
be able to produce a vacnum. This,
Pve found, is an unfortunately com-
mon oocurrence.

Now, without vacuum, the con-
densate can’t be lifted from the ac-
cumulator tank. It begins to back
out of the tank and into the return
lines where it will cause water ham-
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mer damage to the system’s steam
traps.

Once the traps have failed, live
steam will push through to the ac-
cumulator tank vnder pressure.
That pressure will push the conden-
sate (which is now close to flash
temperature) up into the suction of
the vacuum pump. The low pressure
mside the pump will immediately
cause the condensate to flash into
steam. The pump will begin to cav-
itate, and since it can’t move water
under these conditions, the conden-
sate will be dumped through the
overflow pipe and into the sewer.
Keep in mind thisis hot, chemically
treated water that must be replaced
back at the boiler with cold, un-
treated water. Depending on the
size of the project, the energy loss
can be enormous, as you’ll see in a
moment.

We're not through vet. Add to the
cost of the lost enerpy the price of
repairing the vacuum/condensate
pumps, the steam traps, the fittings
damaged by water hammer, and the
electrical controls that have gone
under water in many cases.

If this scenario is typical for re-
turn side applications, imagine
what happens when the accumu-
iator tank is receiving not return
condensate but condensate from a
live steara main under full system
pressure. "This is exactly what oc-
curred in one of our 32 building
housing developments.

In 1980, the development was ret-
rofitted to operats as a variable vac-
vum system. New heating controls
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Condensate removal

were instalied, as were new zone
valves, vacuum/condensate pumps,
steam traps, orificed radiator sup-
ply valves, accumulator tanks with
lift stations {for the steam main
drips), and eight new buoilers, each
capable of providing 12,000 1b perhr
of steam.

During the next five yvears, eacfr of

the 32 vacuum/cendensate pump
sets receiving condensate from the
accumulator tank lift stations was
repaired no less than 20 times. Once
each season! Total cost for these re-
pairs was $640,000.

The average annual fuel loss was
60,000 gal of oil. This went on for
five years. [.oss was estahlished
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through the use of budgetary charts
that monitor monthly fuel con-
sumption. The value of that fuel loss
over five years was a staggering
$350,000, which, when combined
with the repair bills, brought the
total loss to $990,000. This, of
course, does not take the human
factor into account; many people
were without proper heat and hot
water when the vacuum/condensate
pumps failed.

Fig. 1 shows the situation as |
found it. Note theaccumulator tank
was picking up condensate dripping
from the 6 m. underground supply
main. Consequently, the conden-
sate was much hotter than it nor-
mally would be in a building return
line, which made matters even
worse. In short, return side conden-
sate removal methods were being
used in a supply side situation.

Several other methods of conden-
sate removal could have been used
in this case:

e Self-powered liquid mover

e Steam powered pump

e Low net positive suction head
condensate transfer pump.

The first two options were consid-
ered expensive and inefficient, and
they would require maintenznce.
They were, therefore, rejected. The
condensate transfer pump was alse
rejected because, at this location, it
would be subject to damage from
sewer flooding and would require
sump pump backup.

Steam syphon system

After researching the possible so-
lutions, I decided to adapt a tech-
nology commonly used in commer-
cial steam applications but, as far as
I know, notused at all in space heat-
1y systems.

The technology s called a “steam
syphon,” and it works on the prin-
ciple that steam will provide a mo-
tive force to condensate because of
the pressure drop that occurs when
condensate partially flashes back
into the vapor state. For years, res-
taurants have used steam syphons
to draw cendensate from the bot-
toms of tilting steam kettles. This is
a proven, supply side condensate re-
moval technique. Fig. 2 illustrates
this principle. : -

Condensate from the main will
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| condensate from pressurized drips and hot

water generator was refocated to new condensate pump. The heating system was totali y separated from hot water generator and atl drips,

thereby eliminating any source of hot condensate from affecting the operation of variable vacuum cperation,

drain into the water seal at the bot-
tom of the svphon. The steam in the
syphon above the water seal will
condense and drop the pressure in
that portion of the piping. As 2 re-
sult of this lowered pressure, the
condensate will begin to rise up the
pipe. :

The syphon will form and break
several times before 1t is {inally es-
tablished, allowing condensate to
enter the steam trap. A check valve
must be used to hold the syphon
while 1t’s forming. Onee the syphon
15 established, the drop in static
pressuce as the elevation decreases
will cause some of the hot conden-
sate to flash off. The presence of
some steam in the condensate will
decrease its density and actually
help the ttow alony.

The trap used must be capable of
handling flash steam without clos-
g ofl, or the condensate will not be
able to drain. in other words, don'g
use an inverted bucket trap; a o,

and thermostatic trap will work
much better.

Fig. 3 shows the installation with
the steam syphon. The condensate
from:the steam syphon, which
serves as a main drip, was piped toa
new, duplex condensate pump that
was also sized to handle the conden-
sate from the hot water generator.
The new pump set discharges di-
rectly back to the botler room, by-
passing the vacuun/condensate
pump.

[n some cases, the condensate
draining from the steam syphon
may stil be too hot for the conden-
sate pump to handle. To remedy
this, add an 8 ft section of fin-tube
radiation to the piping before it en-
ters the condensate receiver. ['ve
found that tius will lower the con-
densate’s temperature to about 140
F, which iswell within the operating
lirmits of most condensate pumps.

- During mild weather, the vac-
uum/condensate pumps are now
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shut down, saving the electrical en-
ergy needed to run the two 2 hp
motors and giving us time Lo make
any needed repairs without wasting
the hot treated condensate. The
new condensate pumps use two
hp motors, which are more econam-
1eal to run.

Since the vacuum/condensate
pumps are no longer required for
both heating and hot water genera-
tor condensate remaoval, the horse-
power reguirements can now be
halved. which witi result in a further
saving.

After a 2 yr, on-the-line test, this
new method of supply side conden-
sale removal was still in successful
operation with no record of equip-
ment breakdown or repairs. A go
zhead was given for the installation
of the system in the project’s 31
other buildings. The cost of this ret-
cofit will be $247 000, which repre-
senls a pavback period of 30
months. Q
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Innovative Pumping Systems Reduce Fuel
Consumption, Saves Maintenance Repair Time

By Jacob Myron
Plumbing Section Supervisor
New York City Housing Authority, New York, NY

The New York City Housiﬁg Authority

The New York City Housing Authority provides af-
fordable housing for more than 178,464 families
within the five boroughs of the City of New York. The
Housing Authority is a governmental corporation
centrally managed with eight subordinate’ district
management groups and 14,000 employees. -

The Department

Plant management facilities personnel are responsible
for maintaining the physical structure of more than
2,800 buildings, ranging from two story stick-type
construction to fire proof, high rise buildings up to 32
stories.

The Problems

Two problems were solved in the area of heat distribu-
tion. The firstitem was to move condensate from alow
point to a high point using a steam syphon system
rather than mechanical equipment. The second item
was to salvage relatively new condensate vacuum
pump sets that could not be kept operating due to poor
construction and design. The total value of this equip-
ment installed in 225 buildings over a ten year period
is approximately $6 million.

‘Both problems affected the ability of the boiler plant
operators to provide continuous and uniform heat and
hot water at different project locations. A boiler water
treatinent program could not be maintained properly.
Extensive condensate water losses were recorded.
Also, extensive fuel losses resulted from the highusage
of make up water and poor steam distribution due to
waterlogged steam piping. Other problems included
expensive and frequent repairs to steam traps, failed
equipment and pumping costs for flooded basements.

The Solutions

‘When done by in-house personnel, the steam syphon
system costs from $1700 to $7500 per building. When
performed by contractors, the cost ranges from $8,500
to $12,500 per building.

Development of the system by Jacob Myron, plumb-
ing section supervisor with New York’s Housing
Authority, took two days personal time with a one year
test before being implemented. Steam syphon technol-
ogy works on the principle that steam will provide a
motive force to condensate resulting from the pressure
drop when condensate partially flashes back inioc the
vapor state. This method of condensate removal has
been instailed by the staff in 200+ buildings, and the
Authority's design department now specifies it in all
new retrofits.

The Results

Cost savings for this situation are not immediately
known, but it affects direcily the ability of the Housing
Authority’s Boiler Plants to provide uniform heat and
domestic hot water.

Ttem two, the modification of failed condensate vac-
uum pumps, has netted a three-and-a-half month pay-
back. Atonelocation with 30 buildings,it has retumed,
after cost of installation, a savings of $115,000 per
annum, more than 3 million gallons of boiler make-up
water, and $45,000 in repairs to failing equipment. The
boiler water treatment program is back on track. Alter-

‘natives would have included the complete replacement
of the newly installed plant. It took two plumbers and
two electricians one year to modify 200+ buildings.

Both suggestions together have reduced fuel con-
sumption by an average of 14% and saved an average
of 50 hours a year in maintenance repair time per
building for 200+ buildings, as well as in the cost of
repair and replacerient parts.
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Mechanical
“alternator

All Highlighted items were source of failure,
#1 - Hydraulic operated discharge valve normal
Closed spring held diaphram operated

#2 - 1/4" strainer constant eloggl'llg.

#3 - Solenoid valve 3-way coil failures

Discharge valve assembly, hydroeleciric water actuated
valve normal closed 20 pound spring. No water can
discharge from unit to central boiler room unless 35 to
40 PSIG is established at pump,

HIGHLIGHTED AREA REMOVED
Plate #2 is the modification

ITEM #3

3-way Solenoid valve

ITEM #2
1/4" strainer
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Redesign of unit electro mechanical operation,

This modification permits the flow of waters fo begin
wher MODUTROL motor begins toopen due to slow
closing of valve. There is no valve or check slam,

Honeywell MODUTROL motor, linkage & valve assem bly
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STEAM

The Perfect Fluid for Heating

and
SOME OF THE PROBLEMS )

Jacob (Jake) Myron

“Steam heating systems come in many varieties and sizes. Steam systems need regular maintenance, or small problems will
occur. When the small problems are not addressed, they will cause other small problems fo arise. A large steam heating
system with scores of small problems will not heat properly and fuel censumption can increase dramatically, but worst of
all, the banging in these systems, as my mentor would say, is like the *hammers of hell.””

Jacob (Jake) Myron wrote this book as an easy-to-understand self-help guide for those in the occupation dealing
with steam systems. He feels a huge gratitude to this industry, and he shares his over forly years of successful

experience in this book to give something back to his beloved profession and col leagues.

“

Jacob {Jake) Myron's knowledge and expertise in plumbing, heating, water storage systems,
underground piping that included water for domestic use, fire suppression, fuel gas, oil
tanks and associated piping, waste water, storm water, sewage systems, underground steam
and hot water for heating as well as all the associated piping in the low rise and high rise
buildings to 40 stories. Jake's education and experience began in the United States Navy
and the New York City Housing Authority. Jake began his 26-year career in the housing
authority as a plumbers helper, earned his New York City Master Plumbers License. Jake
retired as the plumbing section supervisor with a staff of 12 Plumbing supervisors and more
than 150 plumbers and helpers serving more than 250,000 tenants in the five Boroughs of
New York City.

He wrote and had published two articles for Plumbing Heating and Air Conditioning Magazine, earned the
Award of Excellence from the American Institute of Plant Engineers in 1989. What is notable is Jake was a
non-engineer competing against the industry's jeading engineers. Additionally, Jake taught for four years basic
plumbing design and fire suppression at New York City Technical College, the Apartment House Institute division
where he earned Instructor of the year award in 1986.

In 1991 after'Jake retired from NYCHA, he began his second career as Incorporation, the Jacob R. Myron
& Company Incorporated. Jake consulted to the real estate industry, several engineering companies, mechanical
contractors, Haagen Dazs Ice Cream Company in Amboy New Jersey, Watson pharmaceutical in Copiague, New
York and the iri state area of New York, New Jersey, Connecticut and performed some consulting work in
Washington D.C. where he resolved many problems in large buildings with every complex piping systems.

Jake retired his company in 2002 and moved to Boynton Beach, Florida.
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