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tives of the Duquesne Light Company, are not in the class that have to 
be sold on steam heating. They are already sold. That being the case 
and the condition that we are in, emerging from old plants into a new 
plant, puts us, so to speak, in the position of entering into a new era of 
steam-heating business. Our new heating plant, just alongside the old 
one, is designed sufficiently large to take care of the entire downtown 
triangle of Pittsburgh. The capacity of this plant when completed will 
be about 1,100,000 pounds, with one large boiler as a spare. 

We are particularly interested in the by-product of electric generation 
in Pittsburgh. As I remarked this afternoon, the story of by-product 
electric generation as presented by Mr. Orr seems almost like reciting 
our own story. We are sold on it one hundn~d per cent, and it is hard 
for us to see how any could object if they have all the facts. We feel that 
customers in and around Pittsburgh are also becoming more and more 
sold to the idea of a steam rate based on the actual value of steam rather 
than the old idea of steam as a by-product of electricity. With these 
conditions existing, we feel that it is perfectly legitimate to say that 
the steam business is healthy and we have every reason to believe that 
we may expect great things of it. (Applause.) 

President Shultz: Mr. DeWolf will now present the story of the 
Rochester developments. Mr. DeWolf. (Applause.) 

Mr. De Wolf: What Mr. Stevenson has just said about the Pittsburgh 
situation applies to a very large extent to Rochester, and the points that 
Mr. Orr brought out in his very excellent report this afternoon show 
some of the reasons why we in Rochester decided to go into this business 
as we have. 

I've heard in recent years a great deal about the advantages of inter­
connection between different electric companies, and our executives 
appreciate those advantages very much better tban they did a few years 
ago. The interconnection between the electrical business and the busi­
ness of steam heating is, to my mind, just as important as the inter­
connection between electrical properties, and we can make just as great 
savings, relatively, through such interconnection as can be made in our 
super-power systems of which we hear so much. 

I think that the companies in the electrical and steam business,­
and those who are not in the steam business are going to get into it,-are 
now facing an era of competition which will be very diffe1ent from the 
competition that we have had in the past fifteen or twenty years in get-
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ting electrical business. Our competition in getting electrical business 
in the past has been principal1y with isolated steam plants which were 
designed from. fifteen to twenty years ago, and we had to supply 1'ower 
at a cost as low or lower than those plants could supply the power to their 
industrial or downtown building establishments. 

We have now developed the production of power in our own power 
plants to a very much more economical point than it was fifteen or 
twenty years ago, and the consulting engineer who is building the iso­
lated plant hasn't stood still in the meantime, and he is not going to 
stand still in the next five or ten years; and, as I say, looking into the 
future, we feel that we are coming into an era of competition that will be 
more st!vere than we have had in the pa.st. Powdered fuel, high pres­
sures, and the other advancements that we have made in our own plants 
are going to be copied by the isolated plant, and if we are not in a position 
to take advantage of the same combinations of load and the same operat­
ing economies that the isolated plant will be in a position to make, we 
are going to lose not only heating business, but we are going to lose elec­
tric load business. 

In Rochester we feel very thoroughly convinced that these conditions 
are facing us. I might say that we are considering a case now of a large 
industrial power user. It is not a question with that user as to whether 
the new plant that he will have to have on account of the growth of his 
business is going to be purely a heating plant or a heating and gen­
erating plant; if he builds the plant, it will be a heating and generating 
plant. The only question is as to whether he is going to build a plant 
at all or whether we will furnish him everything that he would have to 
get out of his own isolated plant. 

I think we are also coming into a new era of methods of central 
station heating. Mr. Orr's report has brought out very clearly the ad­
vantages of the combination of electric generation along with the heating 
business. Pittsburgh and OL!rselves are fully in accord on that point. I 
think we are going to see the use of materially higher pressures than we 
have in the past and the possible development of the distribution system 
along lines somewhat parallel to our electrical distribution system. That 
is, we will have high-pressure feeders which will supply steam as a feeder 
line only, not as a service line, to different points in the system, and I 
believe it is thoroughly practical to put a turbine on the end of those 
feeder lines, exhaust that turbine into your low-pressure system, and 
operate that turbine without any operators. 
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Our distribution system in Rochester, which we put in last year, was 
designed along somewhat different lines than usual. We have laid out a 
two.'.'pipe system, high pressure and low pressure. The low-pressure 
system is designed to carry about 80 per cent of the maximum heating 
peak that we will get; the other 20 per cent will be carried on the high­
pressure system, the high-pressure system feeding into the low-pressure 
system at the far end of the low-pressure lines through reducing valves. 
In this type of design, what you really do is to decrease the size of your 
low-pressure system ·below what it would be if it were a straight low­
pressure system, increase the size of your high-pressure system above 
what it would be if you used it solely for supplying the absolutely neces­
sary high-pressure steam of the district, and by this means I think you 
get a cheaper combination than you would get in any other way of sup­
plying the district with both high pressure and low pressure. 

The plant in Rochester has not been in operation long enough to give 
you any very accurate figures. In general, it is performing as we ex­
pected. We have shown that we can put steam into the distribution 
system at the plant when that plant is operating at a load somewhere 
near the designed load, at a total cost, including all plant losses, plant 
auxiliaries, etc., of not more than thirty cents per thousand pounds. 

Among the advantages that the electric utility derives from a com­
bination with steam heating I might enumerate some as follows: In the 
first place, the heating peak comes on at the same time of year as the 
peak on your electric system. Therefore, when you put in your non­
condensing generating plant, the capacity that you put into that non­
condens ng plant is available for the generation of electricity during the 
peak load of the year. With the modern types of non-condensing turbines 
that have been recently developed we can get very efficient production 
of power in this way. 

The turbine installed in Rochester is an 11-stage machine, and we 
can get from 35 to 40 kilowatt hours per thousand pounds of steam 
delivered to the turbine; and this, in turn, means that on the usual load 
factor that you get on your heating business you will generate about 77 
or 80 thousand kilowatt hours per year per thousand pounds of peak 
send-out on your low-pressure heating system. ow, you can turn that 
power out at considerably less than 5,000 B. T. U.'s per kilowatt hour, 
and that has the mercury turbine or anything else that we have de­
veloped up to date backed clear out of the picture; and I don't think 
that our utility managers can afford to overlook the economies that can 
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be gotten through generation of this type, even though the total genera­
tion may not be a large percentage of the total generation of the electric 
utility. 

Another advantage which can be gained in certain cases is due to the 
location at which you can put in these non-condensing units. We have 
built this plant in Rochester as an electric substation, as well as a steam­
generating plant, and that electric substation is tied in to the 220-volt 
distribution system at that point. We supply from this substation 
certain large build:ngs in that district and we feel that we are giving 
the electrical customers in that district a considerable advantage in that 
we have provided automatic equipment so that in case of a major system 
disturbance on our electric system, which would result in a shut-down 
or partial shut-down of our electric system, this suhstation, together with 
its non-condensing turbine, will automatically cut loose from the rest 
of the electric system and will continue to give electric service to that 
district into which it is feeding directly through the low-voltage dis­
tribution system coming out of that station. That, in certain types of 
buildings where the danger due to loss of light or loss of power, with 
possible panics and so on, is an advantage that we feel is quite im­
portant. 

We expect to go ahead with our development in Rochester. We are 
figuring on new developments, not only in this downtown district, but 
also in the industrial manufacturing district. In an industrial district of 
this character you have a somewhat different condition from the down­
town district, particularly if you are fortunate enough to have some 
manufacturers who use a large amount of steam for process work. If 
this is the case, you can get load factors on your plant that are materially 
better than the load factor of a straight heating plant, because your 
plant in the industrial district will be supplying steam for the industrial 
process work 12 months out of the year and very often 24 hours a day 
for six or seven days out of the week. 

This brings us, then, to another phase of this problem, which is that 
your rate system must be made such that when you come to go into an 
industrial district of this character, which has a load with a materially 
better load factor, your rate system must take care of the situation so 
that you give the industrial user a rate that is somewhat lower than you 
give in the downtown district, with its poor load factor. With such a 
rate system-and I think that the consumers in such a district will be 
willing to pay a fair rate-I see no reason why it is not entirely practical 
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to go ahead with the development of plants feeding relatively small 
areas and perhaps widely· distributed from each other, a sort of a de­
centralized system of steam and power generation. 

In the plant feeding the industrial district you have the same ad­
vantage, so far as the generation of power in that plant is concerned, 
that you have in the downtown district, and you can furthermore give 
your industrial customers in that district a greater protection to their 
service through the connection of this heating plant on to their electric 
load, so that in case of a disturbance on the main electrical system their 
service will continue from the steam plant without interruption. 

(Applause.) 

President Shultz: I will now ask Mr. Butler to read the short paper 
which Mr. Margolis has sent us on "Central Heating in Germany." 
Mr. Butler. 

Mr. Butler: I will first read Mr. Margolis' letter to Mr. Shultz. 

"Mr. Earle Shultz, President, 
"National District Heating Association, 
"Convention of the N. D. H. A., 
"Niagara Falls, N. Y. 
"Dear Sir: 

"When sailing home from the U.S. A., I had the inten­
tion of writing an account of district heating in Germany 
for you as soon as possible. But, on arrivi'ng, I found the 
conditions worse than I could imagine. I had such a lot 
to do and so many troubles that I did not find the time to 
gather my English knowledge in a logical article. So please 
excuse the delay and do not think I have forgotten my 
American friends; on the contrary, I often think of the 
interesting plants and of the great kindness I found every­
where in your wonderful country. 

"I send you herewith a short account of district heating 
in Germany, with pictures and catalogues that may be 
of interest to you. Another article, explaining why the 
combined plants are preferred in Germany, will follow. 

"I am sorry I cannot join you at the Convention, but 
my thoughts are with you, and I send you my best wishes 
for great success in your work. 
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Mr. Woodruff, of Rochester, has written a splendid report on th-e· 
Rochester Plant, which I am sure you will all t;njoy, so I will call 
upon Mr. Woodruff, of Rochester, to give his paper. 

Mr. Woodruff: I can't give you the page number; because this 
report hasn't been printed yet. We were waiting for hirther informa­
tion and didn't have time to get it to the press. 

Late in the fall of 1924, after a careful study of conditions, the 
Rochester Gas & Electric Corporation decided to build a central sta­
tion heating plant to serve the business section of the City of Rochester. 
A plot of land approximately 225 feet long arid 65 feet wide was ob­
tained. This land is centrally located with respect to the territory 
to be served, and runs from one street to another. The present plant 
occupies approximately half of the plot. The remammg half will be 
used for a duplicate plant as soon as load conditions warrant its 
erection. 

In obtaining data on which to base the design of the plant, a very 
close study was made of the records of the company's Station No. 3, 
from which for many years steam has been furnished for heating 
and industrial purposes to a large industrial area adjacent to the station. 

From these records load duration curves were plotted and a very 
accurate analysis of heating conditions in the City of Rochester was 
made. 

The design of the station, which was done by the company's own 
Engineering Department, under the general direction of Mr. R. D. De­
Wolf, was made from this analysis. 

Construction work was started March 1, 1925, and the plant was 
first put in operation October 15, 1925. 

Due to the fact that the plant has been in operation but a short time, 
and also to the fact that it was, through necessity, put into operation 
before the full complement of instruments and gauges, by means of 
which the operation of the station will be checked, were installed, very 
little operating data is available. Therefore, this paper must necessarily 
be somewhat of a plant description. However, such operating data as 
we can consider authentic will be interspersed throughout the paper. 

Due to the lack of railroad facilities, the coal is brought to the plant 
in trucks. The trucks upon arrival at the plant are driven upon a turn­
table which turns them to the proper position for dumping. The co,tl 
is dumped into the basement bunkers, of which there are two. These 
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bunkers are of reinforced concrete and have a capacity of 400 tons 
each. The plant is not equipped with crushing or weighing apparatus. 
The crushing and weighing is done at one of the other stafiori.s. ' .:.,· ,~ 

From these basement bunkers the coal is delivered by means :6'f ·cbti~ 
to two twenty-five ton apron conveyors; these convey coal fo two h~enty·­
five ton belt conveyors, which carry it in a direction at right angleilto ti~~ 
apron conveyors and deliver it to a bucket conveyor which, in tum; ele­
vates it to a three hundred ton cast iron bunker in the top of the bu'ilding. 
The apron conveyors run over magnetic pulleys which remove such tramp 
iron as may be present. From an operating standpoint this coal hand­
ling equipment has been very satisfactory; no maintenance has as yet been 
necessary, and there are no indications that trouble may be expected. 

The conveyors are all motor driven, and are equipped with interlocks 
so that the apron conveyor cannot be started unless the bucket conveyor 
is in operation. ·' 

From the bunker the coal "flows through chutes, ·-by gravity, to the 
feeders, which deliver it to the pulverizing mills. These feeders, which 
are of the roll type, are driven by constant speed motors, the amount of 
coal feel being regulated by means of a ratchet and pawl. The pawl is 
equipped with a magnetic lift, which is operated automatically to prevent 
further feeding of coal in case of an overload in the mill or a mill shut­
down. 

Some trouble was at first experienced with these feeders not feeding 
uniformly. This was remedied by putting a spring on the leveling plate. 
This spring maintains a constant pressure on the plate and keeps a con­
stant thickness of coal on the rolls. 

The pulverizing mills, of which there are three to the boiler, are of 
the impact or hammer type. Two of these mills have a capacity of 7,000 

pounds of coal per hour, and one has a capacity of 2,000 pounds per hour. 
They are driven by constant speed A. C. motors, and will pulverize 
sufficient coal to operate the boilers at 400 per cent of rating. 

The small mill has a feeder and exhauster built in as an integral part 
of the mill, while the large mills have separate exhausters mounted on 
the floor above the mills. The exhausters are driven by variable speed 
slip ring motors. The speed of these motors is varied as the rate c,f 
coal feeding changes, and very close regulation can be obtained. 

Maintenance has been found- to be much higher on the small mills 
than on the large. It has been found necessary on the small mills to 
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change the hammers after approximately each 6oo tons of coal pulver­
ized. The large mills have pulverized to date over 2,6oo tons of coal 
with no maintenance. It is estimated that over 4,500 tons can be pulver­
ized before hammer replacement will be necessary. 

The coal passes from the mills through a classifier to the exhausters. 
The air that sweeps the mills and carries the coal is preheated, and at 
some loads represents 30 per cent of the air necessary for combustion. 
At rated loads on the mills 15 per cent of the air necessary for com­
bustion is used. 

The coal and air mixture is delivered from the exhausters to the 
burners in 12 inch pipes. These pipes are in the form of a gooseneck. 
This construction was necessary, as the burners are arranged for vertical 
firing. As there are two burners to each large mill, it was 
found necessary to Y the pipe, one branch going to each burner. Con­
siderable trouble was at first experienced in dividing the coal stream so 
that each burner would be getting an equal share of coal. This trouble 
was largely eliminated by placing a venturi nozzle in the main pipe just 
above the Y. The stream of coal and air passing through the venturi 
throat is split in the exact center by means of a thin plate. Tests show 
that regardless of the amount of coal and air flowing, it is divided fairly 
accurately and that each burner gets approximately an equal share of the 
mixture. 

The burners are mounted on steel work and discharge vertically 
through the boiler arch. The burner of the small mill is on the center­
line of the boiler, with the burners for the large mills located sym­
metrically about the same centerline. This gives a uniform flame dis­
tribution in the furnace with any of the mills in operation. 

The arch is of special design, DeWolf construction being used. It is 
rigidly supported on four I-beams, and the vertically inclined portion is 
flexibly supported by rods so that the slab can swing in or out or rotate 
around the suspension to take care of the expansion of the arch itself 
or of the boiler. This feature eliminates a source of trouble in boiler 
settings, namely, that of keeping a good seal between the arch and the 
boiler. The motion referred to keeps the vertical arch always in contact 
with the boiler drums and with the horizontal portion of the arch. 

The furnace walls are built of the same special DeWolf brick as is 
used in the arch, with the exception of the first three feet at the bottom, 
which is built of standard brick. The design of the side walls is somewhat 
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of a departure from standard practice inasmuch as the lower 16 feet are 
corbeled in toward the furnace, the remainder of the wall being ver­
tical. This is done to eliminate slag adherence. This feature of design 
has proven satisfactory, no trouble has been experienced from slag ad­
hesion. 

The furnaces have a total volume of approximately IO,ooo cubic feet, 
or about .9 cubic feet per IO square feet of boiler heating surface. The 
front portion of the side walls is 30 feet 6 inches high, and on the sides 
back of the arch, 410 feet high. The design of the brick used is such 
as to provide that construction expansion, and repairs may _be made 
at any point without disturbing the remainder of the wall. Six inch 
I-beams carry the weight of the walls in vertical sections 32 inches high, 
each section carried on an angle clip riveted to the I-beam. Any one of 
these 32 inch vertical sections can be removed without ~isturbing the one 
above or below it. 

After the brickwork was in place, the entire inside of the furnace 
was Gunited. A layer of high temperature cement about 7-4 inch thick 
was used. This made a very tight furnace, and to date shows no signs 
of failure. 

This special furnace construction is particularly adaptable to design 
for furnishing preheated air. Secondary air openings are provided in the 
upper half of the front wall between each pair of 6-inch I-beams, the 
space between these I-beams being blocked off at mid-height. The second­
ary air for combustion is taken in at the bottom of the side walls, passes 
up through the space between the 6-inch I-beams to an air duct, which 
conveys the air to a duct along the front wall. Damper control is pro­
vided in this duct across the front of the furnace so that the air entering 
the space between the 6-inch I-beam and the front wall can be controlled. 

Secondary air openings are also provided in six of the spaces between 
the 6-inch I-beams in the lower portion of the front wall. The air for 
these is taken in at the bottom of the front wall, dampers being provided 
in each vertical duct between the I-beams. The remaining eight vertical 
ducts between the I-beams in the lower portion of the front wall are 
connected to a common air duct from which preheated air is delivered 
to the pulverizing mill. Because of supplying this preheated air to the 
mill very wet coal can be pulverized without difficulty. 

This preheated air was of so much assistance in handling wet coal 
and appeared to give so much better combustion1 that an effort was 
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made to increase the preheat. With the preheating_ done in the manner 
just described, the air came to the mills when carrying an average rating 
at 125 degrees F. Higher ratings gave higher preheat temperatures. 

The temperature of the preheated air was satisfactorily increased by 
means of a home-made experimental preheater. This preheater was 
made by putting a sheet metal casing around the boiler uptake. The air 
is drawn down between this casing · and the uptake. This increased the 
preheat 30 degrees F. at roo per cent rating, and has proven so satis­
factory that designs are under way to make a more adaptable and efficient 
preheater. 

The side and rear walls of the furnace are equipped with water screen 
tubes. These tubes are a part of the boiler circulation. 

The boilers, which are of the vertical water tube type, were manu­
factured by the Bigelow Company. They have a water heating surface 
of rr,219 square feet, and are five units deep; the front three units are 
eight wide, and the rear, two six wide. The rear six units comprise 
the economizer section. 

By making the boiler narrower at the rear than at the front, more 
uniform gas velocity throughout the boiler is obtained. 

The water screen receives water by means of 2 8-inch down-takes 
taken from the bottom of the D unit by means of 4-inch nipples, one 
down-take at each side of the boiler. These down-takes supply water 
to both side and rear water screens. 

The si<;ie wall screens have at each side of the boiler, at the bottom 
of the furnace, an 8-inch header; from this header IO 4-inch tubes 26 
feet 2 inches long, spaced on r8y;-inch centers, go up to an 8-inch header 
on each side of the furnace at the top. These headers lead up to the top 
drum of the C units, and are connected by means of 8 4-inch nipples. 

The rear water screen is composed of 2 8-inch headers, and has 7 
4-inch tubes passing up the rear wall, spaced on 29-inch centers. These 
tubes run to junction boxes back of the A units. These junction boxes 
are connected to the top drum of the A units by 7 3?4-inch tubes. These 
tubes pass up between the front row of A units in such a manner as 
to replace the standard baffle. All water screen tubes are located y; inch 
clear from inside of furnace wall. 

The gases, after passing through the boiler, are carried by means of 
a vertical up-take to the low pressure economizer. The economizers are 
of the baffled type and have 4,707 square feet of surface. From these 
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economizers the gases pass to an induced draft fan. A by-pass is also 
supplied, which carri~s the gases directly to the stack. The induced draft 
ians are supplied with a rather unusual drive. A 15 H. P. motor drives 
the fan from about 250 per cent of boiler rating to about 300 per cent of 
rating, natural draft being used up to 250 per cent of rating. Above 
300 per cent rating a 75 H. P. motor drives the fan up to 400 per cent 
rating. Slip-ring variable speed motors are used, driving through spur 
gears. 

The smaller motor is in gear at all times; a magnet clutch is pro­
vided between the large motor and the gear, and it remains disconnected 
except at high ratings. When the small motor is driven above synchron­
ous speed, it is automatically disconnected from the line by a reverse 
power relay. 

It has been found necessary to use the induced draft but once since 
the station was put in operation. The stack draft operating through the 
by-pass ordinarily being sufficient. The stack, which is of reinforced 
concrete construction, is 9 feet in diameter and rests on the roof steel 
82 feet above the street level. The height of the stack above the roof is 
170 feet, thus giving approximately 240 feet of effective stack height. 

The ashes are removed by means of a steam jet ash conveyor, all 
the ashes from various points being brought to a main receiving tank. 
Three hoppers are supplied for ash collection, one under the furnace, 
one in rear of boiler, and one under the economizer. The one under the 
furnace is equipped with a hydraulic gate. The ashes are dumped into 
a receiving hopper and thence removed to the main tank by means of 
the steam jet ash conveyor. The steam jet conveyor acts directly as the 
hoppers under the boiler and economizer. 

Considerable ash is deposited in the base of the stack and in the 
horizontal run of the flue along the roof of the building. Attempts have 
been made to remove this by means of the steam jet conveyor, but this 
has proven ineffectual. Designs are being made for a scraper conveyor 
to do this work. 

Trouble was at first experienced with this steam jet conveyor, but after 
a proper nozzle was designed and leakage cut, it functioned satisfactorily. 

The water used is the regular city water, and of such quality, that 
any treating system was thought to be unnecessary. Careful examination 
of boilers, valves, traps, steam lines, etc., indicates that this assumption 
was correct. 
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A large tank in the basement receives the returns from the heating 
system, which amounts to from 25 to 35 per cent of the water used. The ' 
make-up also enters this tank. From this tank the water is pumped by 
means of low head pumps to the low pressure economizer. Two pumps 
are supplied for this surface, one motor and one steam turbine driven. 

The pumps deliver the water directly to the ecqmomizers, which are 
wmewhat novel in that they are designed to carry a maximum of 15 to 
20 pounds pressure. The discharge headers of the economizers are con­
nected to a tank which is placed directly above the economizer. In the 
tank there is a float which controls a valve in the line from the pump 
to the economizer and maintains a constant level in the tanks. Originally 
these tanks were designed to be vented into the main low pressure heat­
ing system, but it was found that at no time was there sufficient steam 
generated in the economizers to necessitate this, and they are now vented 
to the atmosphere. 

This method of controlling water to economizer and tanks has been 
somewhat modified from its original installation. Originally the float 
valves were arranged to shut the water completely off from the tanks 
when the demand was small. Trouble was experienced from the valves 
tending to stick in closed position. In order to eliminate this hazard, 
a pipe line was run from the tanks at the level of normal water line to 
the tank in the basement. · The valve was then so arranged that it could 
not shut the water off entirely, the water flowing in excess of the demand 
passing through this pipe to the basement tank. 

From the economizer tanks the water flows to centrifugal boiler feed 
pumps, one motor driven 300 gallons per minute, and one steam driven 
500 gallons per minute. These pumps are designed for 500 pounds 
pressure, but normally operate at 450 pounds. These pumps deliver the 
water to the boiler through feed water regulators. 

The boilers generate steam at 375 pounds gauge, and are equipped 
with superheaters which give the steam 100 degrees of superheat, or a 
total temperature of 540 degrees. 

From the boilers the steam goes to the main header. Two lines, one 
8 inch and one 6 inch, go to the distribution system. The pressure in 
the 6-inch line is 100 pounds, and in the 8-inch line, 130 pounds. The 
pressure reduction in these lines from that of the main header is ac­
complished by means of reducing valves. 
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The steam for the low pressure system goes to the main turbine ex­
cept at very low loads, when it is passed through reducing valves. The 
reduction from 37 5 poµnds to 7 pounds is accomplished in passing through 
only one reducing valve. 

The main turbine is located in the basement, and has a capacity of 
3,000 K. W. generating at 4,150 volts and 6o cycles, and is designated 
to discharge steam at from five to twenty pounds back pressure. 

The amount of load carried on the turbine is regulated from the back 
pressure, and varies as the steam demand on the system. This is ac­
complished by means of a pressure regulator acting on the governor of 
the turbine. The turbine is designed to operate automatically without 
constant supervision. Automatic devices are installed so that in case the 
lubricating oil reaches too high a temperature or the pump fails to deliver 
oil or the generator overheats or the machine is thrown out of balance 
and vibrates, the unit will be automatically shut down and disconnected 
from the bus. In this event, the reducing valves supply steam to the low 
pressure system. 

The exhaust of the turbine passes through a coil reheater. High 
pressure steam is used for supplying the heat. Tests show that the tem­
perature of the steam leaving the reheater is 40 degrees to fifty degrees 
higher than on entering. By supplying this superheat to the low pressure 
system, the condensation losses are materially reduced and gives steam 
of a quality that can be used for some industrial purposes. 

The condensation from the high pressure steam used in reheating is 
trapped to the return tank. 

All joints on the high pressure lines are of the Sargol welded type, 
and special heat treated bolts are used for all the flanges. This method 
of making joints has proven very satisfactory. 

All of the operati11g equipment is located on one floor. This allows 
a minimum of operating labor, one man and a helper being sufficient. 
On the operating floor are located the exhausters for the large pulver­
izing mills, the coal feeders for the large mills, the boiler feed pumps, the 
control for the induced draft fans, and the necessary switchboard and 
instrument panels for the operation of each individual boiler and its 
equipment. The control panels are grouped so that one operator can 
easily handle all the equipment. The control panels include the usual 
pressure instruments, draft gauges, meters, CO2 Recorders, etc. From 
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this control point, the water glasses of the boiler are also visible. The 
control floor is nearly on a level with the top of the boiler. The water 
level in the glasses can be very easily seen. The condition of the fires 
can also be seen from this floor, observation being taken through the 
burners. 

Smoke indicators are also supplied, by means of which the operator 
can observe the conditions of the stack without leaving the control floor. 

This station has met the designers' expectations with reference to 
flexibility in carrying light and heavy loads. One boiler has been oper­
ated at ratings as high as 86,ooo pounds of steam per hour and as low 
as 6,000 pounds per hour. The mill sizes were selected with this in 
view. It was originally expected that the 2,000 pound mill would carry 
the load up to a certain point, and then one of the large mills would be 
cut in. In actual practice it was found that there was a gap between 
the upper limit of the 2,000 pound mill and the lower limit of the 7,000 
pound mill. This variance seemed to be caused by a burner condition. 
To correct this, the burners of one of the large mills were equipped 
with adjustable tips by means of which the opening at the tip of the 
burner could be varied. This accomplished the required results, and 
since the change was made no trouble has been experienced from this 
source. When light loads were carried with only the small burner in 
operation, some trouble was experienced from loss of ignition and fail­
ure to burn the larger particles. Studies of the situation disclosed the 
fact that the secondary air entering through the front wall was causing 
the trouble. Arrangements were made whereby all of the air for com­
bustion was admitted through and around the burners, all of the damp­
ers admitting air through the front wall being closed and precaution 
taken to cut down the leakage through the setting. Since this has been 
done, the equipment has performed with gratifying results on light loads. 

Considerable experimenting was done on the mills to determine the 
best setting of the classifier sleeve and the proper air flow through the 
mills. These two factors determine the fineness of the coal leaving the 
mills. It is extremely difficult to get an accurate sample of the pulverized 
coal with this type of mill. In conducting these experiments samples 
were taken by means of a pitot tube traverse of the exhauster discharge. 
This method, while not accurate, furnishes a convenient method of check­
ing conditions of mills. Any change in mills, such as wear or breakage, 
shows up as change of fineness of the coal. 
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Samples are analyzed by means of a Rotap Machine. 
After the air flow and classifier sleeve was adjusted, coal of such 

fineness as to give good results in firing was obtained. Observation 
showed that the amount of coarse coal, i. e., that which would not pass 
through a 30-mesh screen, was very low. 

The power consumption and time in service of the mills for the 
month of April is as follows : 

Small mill operated ................ . 
Large mills operated ............... . 

Total hours operation .......... . 
Total coal burned ................. . 
K. W. H. used by mill exhauster and 

feeder ...................... . 
K. W. H. per ton ................. . 
Average feed per hour ............. . 
Per cent rating on boiler ........... . 

No. I Boiler 
255 hrs. 
221 hrs. 

476 hrs. 
455 tons 

8,710 
19.2 
.¢ tons 

72.8 

No. 2 Boiler 
458 hrs. 
454 hrs. 

912 hrs. 
928 tons 

15,770 
17 

1.02 tons 
97.2 

Weekly average figures taken during the same month are as follows: 

Small mill operated . . . . . . . . 166 hrs. 167 hrs. 144 hrs . 
Large mills operated ........ 168 hrs. 167 hrs. 152 hrs. 

Total hours operation .. 334 hrs. 334 hrs. 296 hrs. 

Coal burned ............. 367 tons 345.7 tons 395.5 tons 
K. W. H. used .......... 6,040 3,68o 5,300 
K. W. H. per ton ........ 16.5 16,4 18 
Average feed per hour ..... I.I tons 1.04 tons I ton 

This load is distributed 75 per cent to the mill and 25 per cent to the 
fan. 

It will be noted in these tables that the mills were operated at very 
low capacities. The rated capacity of the mills is 9,000 lbs. per hour, while 
the average load was slightly over 2,000 lbs. per hour. 

This power consumption is very good considering the operating con­
ditions. The power consumption will be materially bettered when larger 
loads are carried. 
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A representative heat balance with a boiler operating at 150 per cent 
rating is as follows : 

C02-l4%· 
B. T. U. per lb. of coal as fired ....................... 13,400 
Temperature of entering condensate . . . . . . . . . . . . . . . . . . 192 degrees 
Temperature of entering make-up. . . . . . . . . . . . . . . . . . . . . 83 degrees 
Temperature of feed entering economizer. . . . . . . . . . . . . . 1 IO degrees 
Temperature of feed leaving economizer. . . . . . . . . . . . . . . 145 degrees 
Average pressure . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 325 pounds 
Average superheat . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 75 degrees 
B. T. U. per lb. of steam . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1,257 
Net B. T. U. added by econ, boiler and superheater ....... 1,179 
Temperature of air entering furnace. . . . . . . . . . . . . . . . . . . 90 deg. F. 
Temperature of gas leaving boiler . . . . . . . . . . . . . . . . . . . . 425 degrees 
Temperature of gas leaving economizer . . . . . . . . . . . . . . . . 26o degrees 
Evaporation of 8.5 pounds of steam per pound of coal. 

The evaporation obtained from January 1 to May 1 averaged 8.02 
pounds of steam per pound of coal. 

This record was taken during the time when the station was partially 
under construction and, as has been stated, before proper instruments 
were installed, and at very light loads for considerable of the time, and 
while it is not high, it leads the designers to be optimistic as to the effi­
ciencies that can be obtained in the future. 

The steam send-out of the station has been distributed as follows: 
20 per cent to the high pressure lines, 80 per cent to the low pressure 
lines. 

The steam entering the turbine contains 1,285 B. T. U.; when ex­
hausted, it contains 1,139 B. T. U. at 7 pound back pressure 98 per cent 
quality; in reheating it gains 35 to 40 B. T. U. 

The distribution system consists of high and low pressure lines with 
a return line for the condensate. The low pressure line is designed to 
take care of approximately 80 per cent of the maximum demand when 
the outside temperature drops to zero. The other 20 per cent is supplied 
through the high pressure system by means of reducing valves at the far 
ends of the system. This method reduces the investment in the low 
pressure system and gives a relatively inexpensive method of taking 
care of peak loads of short duration. 
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The high pressure and low pressure steam pipes, and return lines, are 
enclosed in a concrete duct. Both steam lines are insulated with a 
laminated type of all-asbestos insulation, the return line being left bare. 
In addition to three pipe systems, a single low pressure line has been 
huilt through a district requiring low pressure steam only. 

The maximum station output to date is as follows : 

Maximum month's steam output ........... ... ..... 30,186,000 pounds 
Maximum day's steam output . . . . . . . . . . . . . . . . . . . . . 1,300,000 pounds 
Peak load over period of 15 minutes . . . . . . . . . . . . . . . 86,ooo pounds 
Peak load over period of I hour . . . . . . . . . . . . . . . . . . . . 78,000 pounds 
Maximum day's K. W. generation . . . . . . . . . . . . . . . . 27,000 

On the whole, this station is quite satisfactory to its designers. 
Due to the type of architecture employed, which harmonizes with the 

surrounding buildings, its smokeless and noiseless operation-to get noise­
less operation the machines are mounted on cork foundations-the plant, 
although it is in the center of the business district and adjacent to the 
city's finest hotels, has been accepted by the people of the city as a valu­
able addition to the section. (Applause.) 

Chairman Seiter: There is a very large amount of data massed in this 
report, and all of the papers have been of extreme interest. The tests 
which were run on air heaters are particularly intere6ting, in that pre­
heaters have not generally been used in this country. We find, how­
ever, that in England they are used quite generally and very success­
fully. There services there should warrant more study in this country. 

Is there further discussion? 

Mr. Felger: I have just a few words to say in closing. We have 
made a heating plant questionnaire that is · completed and isn't included 
in our report at the present time. It will be taken up by the Executive 
Committee to find out just how this will be treated. But I wanted to 
mention this because I know there are some here who have contributed 
to this questionnaire, and I suppose they are wondering why we haven't 
said anything about it. 

Thank you. (Applause.) 




