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of the rine of water the greater the power absorbets The heat

generated by the ?riotion was carriad away by the water which

@soaped by means cf an openine in tho under site ct? the casing

and through the Dace of the turdinge.

The steam admiseion ia gontrolled by a throttling governor

_ of the centrifircal type with a dalanced piston valve. The

@peration of the valve is such thst dn case the poverno: should

Dreak the valve Would autonatlcally cloee.

The governor weichts onsist of two somlecylinderical

pieces c? cteel wiioh are thrown apart by the centrifucel actdon

and at the game tine act againgst a coiled spring on che ehitte.

Muoh trouble wag experienced with the rcovernoy due to the catehe

dng or stiokinne of the epring at various points, this giving

a Yory irregular amount of steam admission... The variation of

the epced with ohen7e ef load showed thuit the atean adnisaion

was praeticsily constant thua ehowlne a very poor governors

The eonstant steam admission ean be eccounted for vartially by

the piping which allowed steam to enter tho turbine without

puesine through the throttling valve of the povernor.

The gondengine water and the water for the drale wag”

furnished pu.t of the time from the ecllerge water system and

part by the laboratory circuleting pump@e

Tho condensed gtean was pumped from the ecndenser bythe

vaouum pump direetly into weighing ba:rels set upon weishing

 geales, When the run Wag com leved the condensed stean wag run

into another barrel by shiftins tha eonducting pipes These

varrels were emptied into the sewor system through the basee.

mente
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CURVES

Calibration curves were plotted fur each of the pressure

and vacuum fauges and all the average or mean readings were

corrected by these curves, thus giving acourate regults.

To show the poor control of the governor curves with

speed as ordinates and torque as abseissa were plotted. The

speed varied in the gix stages nearly inversely as the torque

showing thet wery little af any ohange was made in the power

Geveloped and the very poor controll of the speed..

B.. H..P.. steam consumption curves were plotted to show the

horsepower developed for the various arrancements of stages and

so show the relative value of the stages to the turbine. The

maximum horsepower developed for two stages wag 4.65 wich was

about one-half the H..P..developed with 6 stazes.. Stage pressure

curves were plotted to show the expansion of the steam through the

turbine. Stages were plotted as abseissa and pressures as

ordinates...

A surve which shows the H. P. developed by the stages is

plotted using as abscissa the two stages, 4 stages and six

stages that were used and the ordinates were the maximum H. P..

Geveloped by these stages.

A ourve of B..H. P.. and speed is plotted which shows the

4rop in spoed as the B..H..P.. is increased,. Finally the B. H..P.

Gropa back as a result in the drop in speed due to over load of

the brake.



GEN RAL CONCLUBIONS

AS a result of the tests the followitns conolusions are

Grawne.
As @ heat engine the officiency of the Nerr Turbine is

wery low when op:rating under a medium yaouum preseurce and a

steam preesure of GO%.. This is shewn in the tests where the

loveat steam gonsumption per B.. He. Pe. por hour amounted to

566.7% ond it varied from thit weicht to 016% per Be. Ne. Pe. pox

hour,e. Thus the oomrereial efficiency ia very low and pro-9

waded thit the conditicns obtainable were similar to thcse we

had, the Kerr Turbine wold be a very unsoonomical means of

Grivine power ag comnred with other hoot enginese.

The necessity of all of the etanes for the most eoonom=

Zoal operaticn of the turbine is apparent since with the six

ataces in place the lowest stean consunrtion per Be.lle Pe is

obtainable. The sane anount of steam expanding moce rapidy

than when the six etares are ing 46 is the cage when two or

four etaces rere in dovg not exert the torque on the shaft since

thie load ea-ried was mach leas in the latter cases, The

Welooity through the nozales mist be greater when minnineg with

& low aumber of stares, but the effect of the total kinetic

energy of the steam upon the coups on the rotor ig less as s.10wn

Dy the By. He. Pe. developed,.

Therefore the most seonomioal rate of expension of atean ¢

ccourg when the aix etaces are in the turbine and in this oase

the crestest power ie developads

The expension of the steam threugh the stares is very



constent or regulsr ag shown by the stave pressuce curves.

Howevor, when the nosales wore removed in the lower stares

there was gtill some expansion th:t took place due to the ine

sufficient opening in the nosale holes sg show by the stage

pressure curves beyond the stares thst were doing work. To

make sure thet no work would be done in the lower stages

however the rotor disks in these stares weve removed from the

shafte.

The work done in each stare depends upon the effeot of the

kinetis energy of the steam upon the rotor disks of the stare.

The kinetic nergy depends upon the square of the velocity

of the steam and the velocity varies ag the difference in prege

sure in the cifferent stares. Therefore, the -elative amount

of power ceveloped in each evans ean be approximetely obtained

by subtractine the ordinate of the next stare lower from the

ordinate for thot stare and eompuring the square of these

Gifference@e By doing thia we find thst the power developed

is distributed most cegulerly when the gi» stazes ae in use and

most irregularly when the two stazes are used. Therefore,

another value of the six stages woen the expansion rate is

fixed se it ig now, is the equal or nearly equal distribution

of the power developed over the enti:-e turbinge.

As defore etated the governor is very poor and had

preetically no effeet upon th: steam consumption as showen

Dy the Be. Be. Pe. spv0d curves, The spved dropped materially as

the 3... Pe. increased and then the 5, TH. Pe. deceased due

to loss of spced and too great a friction in the brake.



Length of brake arm, 12,.62*

Yeicht when resting on knife od: s, 1.31,!

(v @ 1.31)aN(3,1416) x GL @ $5,000 @ W.. Pe.
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