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equation for the line as shown, which
most nearly approximates all the points, is
E=12.443—.319 H; where E is the equival-

301

3,221
——, which shows
G + 258.9

the equation E =

foot ~of  water - and  superheating ent evaporation per pound of dry coal and  the relation between the equivalent eva-
poration per pound of dry coal and the dry
Table 4. coal per sq. ft. of grate surface per hour
< Machine-Friction when using superheated steam. The graphi-
S e i g ¥ b o 4§ cal igepresentation of this equation is shown
R \§t§§ sy [ 8% % 4 ¥ 8 SRS in fig. 5. :
o Ty [SHES TSI oY ElL 8. |33 |3%/88y TPERFORMANCE OF THE SUPER-
v S 3 S R &gg I Y § ool O it R AT e ? g § {><° heater Locomotive, assuming irregularities
N s } ?,3%% S%E 3 NEER AR Z\ 9 % E o | G A 25|88 § 2, to have been eliminated.—Table 1V. shows
;- 93\ sH Y| S S| % 37 CEtR IS NEINER Y the performance of the locomotive when
N &3“3“ REETTER S B M i TS B §$8|a SRS | 8is |8 using superheated steam, assuming irregu-
it Ll o b N sl e larities to have been eliminated. cT‘he re-
TS 7 |77 | | JOT | X | X | o7 | | T [ T AV PO T ke in this table were obtaimed in ex-
/ | 30—2—200| 8397| /050 | 800 | 47/ | 276 | 2894 | 6.5 465 | (6.00 | 243.7 | 3017 | 3.28 | 3445 actly th . r as those f the
2 | 30—4—2007/0737 | 9.96 | /078 | 634 | 246 | 24.50 | 85 | 602 | /3.70 | 3779 | 4706 | 2.85 | 2842 actly the same manner as vhose Irom
3 | 30—6—200|/28/7| 9.5/ | /348 | 794 | 2.55 | 2425 | 9.3 | 652 | /1230|4633 | 5840 | 2.9] | 27.67 locomotive when using saturated steam as
4 | 30—9—200|/7435| 848 | 2056 | /20.9 | 2.95| 2504 | 77 | 347 | 7.90 | 64/.7 | 80/8 | 3.20 | 27./7 shown in table IL., and may be compared
5 | 30—4—760| 8349|/0.53 | 793 | 46.6 | 250 | 26.32| 65 | 457 | /440 | 2715 | 34/5 | 2.92 aa,/:.{s with them.
—6—/60 |/0060| /0.// | 995 | 58.5 | 253 | 269/ | 85 | 602 | /530 | 3338 | 4/62 | 2.98 | 30.
67 3’:—:—163 52572 /s.s/. 7287 73.7 262| 2522 | 93 | 657 | /1340 | 4250 | 5320 3.03 | 29.12 The Increase ofLPowertpf the Superheater
8 | 30—9—1/60 /3835 | 930 |/485 | 875 |273| 254/ | 77 | 54.0 | 990 |4904|62/7| 3.03 | 282/ X ocomotive.
9 | 30—//—/60 /6424 6.7/ |/886 | /109 | 307| 2670| 60 | 426 | 690 | 5725 | 7/6/ | 3.29 | 28.69 Having now obtained the values as shown
70 | 30—72—/60 |/7272| 8.52 |2027| /19.2 | 3./5 | 2684 | 50 | 342 | 530 | 6093|7917 | 5.35 | 2835 in tables II. and IV. for the two types of
7/ | 30—8—/20| 9932 /0.20| 974 57.5 | 284 | 2694 | 84 | 595 | /730 | 2836 ZZ: 3;453 giZi locomotives, the curves as shown in figs. 6
/2 | 30—/0—/20 /1456 | 9.8/ | /168 | 68.7 |278| 2730 | 69 | 485 | //.70 [37/2 ; . : ; ‘ K
13 | 30—/4—/20(15/83| 8.98|/69/ | 99.5 | 33/| 2969 30 | 2/2 | 420 |4902|6//2 | 345 | 3098 EO 9 We;*etglotted. BY ‘bh; usez‘Of *‘l(li'lesqu}?
/4 | 30—15—/20/6399| 8.72 | /881 | /70.6 | 343 | 2988 | 3.0 | 222 | 4.00 5266|6334 | 3.57 | 3/./4 tions o e curves in ligs. and o, the
75 | 30—/6—/20|/6436| 8.7/ (/887 | /710 | 3.52| 30.68 | 30 | 213 | 400 | 5/4.4.|163/1 | 3.67| 3/.95 equivalent pounds of steam per pound of
/6 | 30—78—/20(/8786| 8.3/ |2/88| /287 397 | 33.03 | 30 2.2 3.90 | 5294 | 8123 | 4/3 | 3435 coal can be determined for any rate of fir-
ing of either locomotive. Also, from figs.
H is the equivalent evaporation per square 6 and 7, the equivalent pounds of steam per
by foot of water and superheating surface per  i. h. p. per hour can be determined for any
ks hour. The area of the heating surface is  cut off, and from the lines shown in figs.
X o based upon the interior surface of the fire 8 and 9 the mean effective pressure for any
N 2do 120 // box and the gxte-rior surfaqe of tvhg boiler  cut off can be ascertained. .Now, assuming
30 § N Y and superheating tubes. This equation was that the curves as shown in these figures
BN i derived from all tests at all pressures and  fairly represent the performance of each
2 \lk = therefore fairly represents the average per-  locomotive, it is possible to obtain the per-
B 555 formance of the boiler at any pressure formance of each locomotive at the same
e when operated under superheated steam. rate of firing—that is, burning the same
7 g It is a noteworthy fact that this equation  number of pounds of coal per sq. ft. of grate
N Table 5.
D
W Cut-off In Rer|cept p’zfr“' i) Z'yumefrap Lqutv - Pounds | Cut- OFf | Lguiv. Pounds MEP g e ’;’::::.
VTR ) S0 60 70 5 #1.0f| e of-Steam m of Ureamper| !+~ e
S e e ry “Coal | per-mMour | Percent |INPper nr |10 perSyla| Norse Power] IAD
Hor Saf [ Sup | Jat. JSub_| Sat [ Sub - Subl _Sor [ Sup| JSaf [Sup |~
£ o i 0 7 i [ 7 s\ R 52 — L VI | VIIT % i aijll .o ol .2/ j e o 770k (. o7l B d
g 7/0 | 200 | 8.6/ | 8.73 | /6/007 | /6325./| 295 | 48./ | 30./ | 249 | 753 | 924 | 534.6 | 655.8 | 22.6
i 200 770 | 760 | 8.67 | 8.73 | /6/00.7 | /63251 | 32.3 | 524 | 307 | 264 | 738 | 87/ | 524.3 | 6/84 | /8.0
- (R s 770 | 720 | 867 | 8.75 | 1671007 /63257 | 499 | 63.05| 347 | 303 | 654 | 758 | 464.2 | 5385 | /6.0
a /] 720 | 200 | 843 | 8.50 | /7/97.2|/73400]| 3/.6 | 509 | 303 | 252 | 800 | 969 | 5678 | 688./| 212
BB 7 1 720 | /60 | 6.45 | 8.50(17/972 |173400| 343 | 255 | 3// | 26.7 | 779 | 945 | 555/ | 6496| /75
%4 720 | 720 | 643 | 6.50 |/7/97.2 |/73400| 525 | 65.95| 353 | 3/./ | 686 | 78.5 | 4872 | 5575 | /44
ool S /] 730 | 200 | 825 | 8.26 | /82325 |/8296.8| 334, 53.2 | 305 | 255 | 842 |/0/.0| 5978 | 7/74 | 200
o N [730 | 760 | 825 | 6.26 /82325 |/8298.8| 360 | 582 | 3/.5 | 27/ | 8/.5 | 95/ | 578.8 | 6752 | /6.7
y 730 | 720 | 8.25 | 8.28 |/8232.5 |/52988| 549 | 66.7 | 358 | 3/6 | 7/.7 | 8/0| 509.2| 0755 | /3.0
IV is practically the same as that obtained area per hour. Table V. shows this com-
Q from the lower rates of firing reported parison of the two locomotives while burn-
% ‘g to the Association in 1911. The equation  ing 110, 120 and 130 lbs. of coal per square
Chrd b Per lealr for the nine points as obtained that year foot of grate. » 4
R S6 25— was E = 12450 — .318 H. 1In the same Column I. of this table shows the rate of
F76.8 mamner as used in the original locomotive, firing per sq. ft. of grate per hour.

Fig. 7.—Relation Between Equivalent Pounds of
Steam per ihp. Hour and Cutoff for
Superheated Steam Locomotive.

Fig. 8.—Relation Between m.e.p. and Cutoff for
Saturated Steam Locomotive.

G equals the dry coal per sq. ft. of grate
surface per hour, 1,404 the number of sq.
ft. of water and superheating surface, 17
the number of sq. ft. of grate surface and
H and E the same as before mentioned, the

Table 6.
Superpeater Lhqine /20"0/1/ Coal Per Jg [T of Grate Surrace per h'ow’/
ul- OFf | Lquiv. L : Lqurv. Lbs. Dsam ot Y/
4 Top | MEP |CUt-OFf |} stoompd /1 E.P |7 “'/'”""”’; n Inches
Jteam Percent | Steam |Pounds at (NPpernd at ”/a”“ 7> qive
Presswel oF per . per HMaximum|ar /Taximum /Taximwmn AP Haximum
Stroxe |[[NPperAr 9q. Inch |LTicienc Lificrency|LTTicrency. ©* 1 Effictency
5 870 77 Iz e XL Yo i X
200 | 509 252 96.9 35.0 24.2 70.0 S.97 /78.82
/60 555 26.7 915 370 252 66.7 5.62 /8.73
/20 | 6595 | 3/./ 785 | 44.0 | 273 580 | 1222 /8.62
surface per hour and the equivalent eva-  following formula is true: 1,404 H = 17
poration per pound of dry coal, columns 1I7.HG
VI. and VIL in table III., were plotted E G, or H = —
as shown in fig. 4. There were 16 different 1,404
tests run under superheated steam, and, as Substituting this value of H in the

shown, each point represents one test. The

equation E = 12.443 — .319 H, we obtain

Column II. gives the steam pressure, the
comparisons being made at three pressures,
namely, 200, 160 and 120. ,

Column ITI. gives the equivalent evapor-
ation per pound of dry coal for the original
locomotive, and was obtained by substitut-
ing the values in col. 1 for G in the

L 3,978
equation E = ————
G + 351.9

Column IV. gives the equivalent evapor-
ation per pound of dry coal for the super-
heater locomotive, and 'was obtained by
substituting the values in column I for G

3,221

in the equation E = ——
G + 2589

Column V. gives the equivalent pounds of
steam per hour for the ordinary locomotive,
and was obtained by multiplying the values
in column I. by those in column III. and
then by 17.

Column VI. gives the equivalent pounds
of steam per hour for the superheater loco-
motive, and was obtained by multiplying



