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{HESIS



In the installation of a hot blast heating system, one of
the most important factors to take into consideraticn 1s the

anount of air to e delivered per unit of tirme, or the velocity

of the alir,

It is customary to take the manufacturers rating of the
fan to be used, with consideratios for the losses due to friction
in the conductor pipis, neglecting any losses phat might occur
due to friction of the coils in the heater,

Our object 1n performning this test has been to determine
to what extent these losses due to the heater colls will affect
the rated output or velocity of air delivered by the system,
and, incidentally, obtzih other data on the performance of a
system of this type,

DESCRIPTICN OF SYSTEll,

The complete system consists of five sections of four row
coils, the long coils being 3'6" in lenght, and the short colls
3'3" in length, The pipe used in the coils is one inch pipe,.

The dimensions of the colls correspond to the standard No, 412 A
type sections as manufactured by the liassachusett's Fan Co,

There are twelve plpes In each row, with a spacing of 2,75 inches
center to center, The fan 1s a No, 080 steel plate made by The
american Blower Co, A 10 H,P, motor was used to drive the fan,
The speed was varied by changing the pulleys on the fan shaft,

The discharge pipe of the fan is 25 inches in diameter,

263800



Six runs were made; the fi--t with all five sections in
the heater, the second with four sections, and so on, removing
a section before each run, the last being run with all sections
removed, Each run consisted of four tests, each at a different
fan speed. The length of tests was 1 1/2 to 2 hours each.

The veloclty of the discharge air was measured in the outlet
pipe with a Pitot tube connecéed to a differentiel manometer,
filled with a special solution, which rend directly in 1inches
of water, ©Ohe mean veloclty was obtained by raking manometer
with the Pitot tube inserted midway between the circumferences
of 1imaginary concentric circles which diveded the dischiarge
plpe into small areas in the cross-section, as shown by blue-
print, The average velocity of the air passing thru each small
area of the cross-eection wss then obtained from the application
of the average manometer reading of the area in the formula
for reducing the av, reading to velocity in feet per sec.

The sua of 11 these average velocitiec multiplied by the area

in which the velocity was measured was then divided by the

wrole area of the cross-section and the mean velocity of the
discharge air was the quotient thus obtained. llaving obtained

the mean veloclty the volune of air passing thru the outlet

was obtained by multiplying the mean velocity be the cross sectionsl
area of the discharge pipe, All velocities an volumes wei
corrected for a standard temperature and precssure of 70 desrees
Fahr, and 292,92 In. of mercury. All curves plotted are based on the

corrected velocities and volunes,



The prescure losc due to the coils in thwe heater was
measured by means of a manometer attached to a series of 3/3"
pipe so as to give the averaze drcp, as shown in » blue print
herewith,

The condensatlon from each coil was colledted in large
tanks and weighed at the end of each test.

Temperatures were taken of the air, as it entered, in the
duct out of doors, and in the outleipipe where the PI1lot tube
readings were taken., The roon toﬁperature was also taken at
the same time,

Barometer readings were recorded, also R,P.... of motor and
fan, and input of motor,

The steam ~rescure in the heater was maintaineé at 5 Lbs,
guage,

The thermoneters and csteam guages were calibrated at the
bezlaning of the test, and all thermonmeter readings wcre
corrected from calibrationr curves,

A steam separator wrs placed in tie nain above the heater,
and the quality of the stean used measired with a ceparatlag
calorimeter,

The manner of computing the velocities Ly both the Pitot
tug method and the condensuti-n method are sthown herewlt!: for

Tect A-1, . .




PITOT TULCE METHOD OF IIEASURING VELOCITIZC,
Referring to tabulated data sheet of test A-1, the Av,

of manometer readings No, 12 was taken as h-1, and the Av, of

11, 2 and 10, 2 and ¢, etc, wecre taken as

readings No, 1 and No, ,

h-2, h-3, etc, No, 8 was taken as h-7. This arrangemeat was

necessary as the Pitot tube could not be brousht closer than 3"
on one side of the outlet on account of its construction,

These resci _. roduced to velocity in £, per sce. correspoad to
v-1, v-2, etc. on blue print B,

The formula for reducing the nanometer readings to

velocity readinge is V=V 2zh x D = 2,310 V hi
4N K] .
- a d

Where h equals Av, velocity head in incher of water,
D equals density of water at room teup, Kent-G5o3,
d equals density of air at outlet temp., Kent-0Ou+4,

TEST NO., A-1, RIBULTS,

62,14 d = ,Co7li2 V = 2,318V h x 63,14 = 7C.4V h

D = 52,14
.067119

v-1 = .4V 453 = 47,4 ft, per sec., a-1 = 1,004 sq. ft,.
v-2 = 70 4 V513 = 51,2 " " " a-2 =¢,628 " "
v-3 = 70,4 V_,50C3 = 5¢,0 " " " a-3 = ,3%¢ " "
v-4 = 7C.4 V5,509 = 50.2 " " " a-4 = 430 " "
v-5 = 7C,4 V 543 = 52,0 " " " a=5 = ,3C54 " "
v-3 = 70.4 V .B56 = 52,5 " " v a-6 = ,131 " "
v-7 = 7C.4 V 53¢ = 52,2 " " " a-7 = ,C03¢4 " "

a-1 x v-1 = 47,6CC

a=2 x v-2 = 42 <

a=3 x v-3 = 32,720

a-4 x v-1 = 24,037

a-5 x v-5 = 15,87¢C

a-> x v=5 = 6,87C

a-7 x v-7 = . 282

189,752

Average velocity thru outlet = 169,752 42,7 ft., per sec.

3.400

'
i

Cross sectional area of outlet = 3,4C0 sq. ft.
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CONLENSATION LIZTHOD,
TEST A-1,

.1, Atmospheric pres:.ure = 14,12 Lbs, per sq. in.
2, Absolute steanm pressure = 19,12 Lbs, per sq. in.
3. Quality of steam (see formula) = 93,3,

4, Latcer® neat of steam at 19,12 Lbs, per sq. Iin, =

"

5. Latent heat of steam as used = €06 ",5.7.

5, Temperature of steam used,

(07}
!

. Heat available per Lb, of steam = 895 % (225,

A} D e

7
8, Total condensation per hr, = 592,18 Lbs,
] Co.6 = 5

e

Total neat given up by steam = 5¢2,18 x
12, Totalheat given up by steam = 8,077 3,.T.0, per mi

[~4 —

1i, Temperature rise of air = (128.5 - 37.3) = 71.2 d

363647 B,T.T., hr
.

egrees,

12, Pounds of air passing thru heatcr per min, = 8977 =532 Lbs

71,2
13, Vol, of 1 Lb, of air at 108,5 degrees = 14.4 sq.
14, Volume of air pascing over heater = 532.x 14,4 =
15, Area of outlet pipe = 3,409 cu. ft,
13, Iree area thru heatér = 5,47 sq. ft.
17, Vel .city thru outlet =__Z_LS: 2242 ft, per nin,

5)
3,4C

13, Velocity thru heater = 7350 = 1400 ft, per min.
5,47

X ,2.75
ft.

75052 cu, ft. unin

APa V 3(P - Pa).

Tormula for quality of steam q - 42 Pa

“APa Vo(P - PaJ ¢ W
202

42 Pa

A = Area of orifice 1in sq. in,

Pa = Absolute pressure of atmosphere,

P = Absolute s&eam pressure,

W = Weight of separated water in Lbs. per second,



PERFCR 'ANCZ CURVES,

Curve sicet A shows the averase friction loss in Inches of
vater for different depths of sections, vith fan delicerling alr at
different velocities (in ft, per min, obtained from the condensation
method), The cur—~ was plotted from the data in Table A,

Curve sheet A-1 shows the curves fron sheet A plotted
logaritihmically, The abscissae represent velo ity In ft, per .iin.
statting at 1 on the sheet, for values of 10CC , 11CC, 1200 etc,
with tlhie corresponding pressure losses in Inch. s of water as
ordinates of the curves (1 represeating a pressure loss of ,1",

2 represe .ts ,2" etc,). Curve 1-1 is for a depth of one section,

2-2 for a depth of 2 sections etc, The ponints for curves 1-1

2-2 and 5-5 do not give a curve with an exact slope for which the
exponent n = 2 in the equation y = Bx”, but since curves

3-3 and 4-4 do, and since curves 1-1 and 2-2 give a greater

slppe and curve 5-9 gives a lesser slope than onf for which

n = 2, this value was taken as the average for all the curves,

For an explanation of logarithméc curves see Kent 8th edition pg. 85,

Curve sheet B shows the average friction loss in inchesof
w:ter for different depths of sections, for different fan speeds,
iiiese curves are plotted from data in table A,

Curve sheet C shows the average friction losses for different
depthis ui sections for the same fan speed. This curve 1s plotted
from values taken from curves on curve sheet B,

Curve sheet D shows tlie velocities in ft., per min., produced for
different depths of sectlons, by different fan speeds, The
velocity is that thra tl.e free areain heater, as measured by
Pitot tube method. The points for curve are taken from t-ble A,

Curve sheet E shows the condensation per sq. ft. per hr, for
varicus scction deptiis for different velocities of air in ft, per min
thru the heater, as calculated by the dondensation method,

Curve sheet F shovs the different velocities produced for
different conswaptions of power, From table A,

Curve sheet G shows the power necessary to drive tre fan
at vabious speeds with five sections in the hieater, The depth of
sections does not alter tle power required at low speeds, and
only very slightly at higher speeds, so the curve shown may be
assumed as that for any denth of sections for speeds shown,

Thece curves show, in general, that for a constant fan speed
tlie pressure loss .arles approximately as the depth of sections,
and tre square of the velocity, (curve A) and with t-e fan speed
in a ratio of 3:2, (Curve B), calculations base on the concdensation
method of measuring velccity,

The relative velocity loss is found to vary directly both
as the fan speeit and as t'e depth of sections, (Curve sheet D/,



Curve sheet E is probably only approximately correct, owing
to trouble in collecting condersation, However it shows that
the condensation per sq. ft., per hour increased at a :uch mepe
rapld rate for five sections as the velocity increases, than for
a lesser depth of sections, or in other words the condensatlion
per sq. ft, increases more rajidly the greater the deptn of
sections,

We find that taking all friction losses into crnsideration
the power input increases gradually in a uniform manner, up
to a fan speed of about 5C0 R,P,il. and a delivery of about
10C0C ft, of air per min, after which the input increases at a
rapid rate,

A glance at the curves will give quLte complete information
as to the performance of the s;stem, For instance, taking
the sheets in order, 1If we desire to know the performance of
the system, nnder the standard conditions .calculated, for a
depth of five sections and a fan speed of 5CC R, P.A., we find
tlhe pressure toss 1s ,36 inches of water, the velocity of the air
thru the heater 1is 755 ft. per min, (Condensation ethod) or 1125
ft. per min, (®itot tube method) Trhe condensation per hour is
1, 37 Lbs, per sq. ft, of heating surface, aad it takes 3.5 horse

power to drive the fan,



GENEIAL DISCUSSICH OF REZUSTS OBTAINID,

e usrd the condensation method results for obtainirg the
velocity of the air thru the hecter, beczuse this method bs
supposed to be more accurate than the Pitot tube mmethod. The
velocity heads in this latter method sthiould be multiplied by
a coefficient t> cbtain the correct velccity “rads, and thés
coefficient is difficult, if not imposeible, to obtair accurately,

The system we used was not provéded with air valves on the
inlet side of the coild, so the recults, In all probabioity,

are affected by the coils beconing air-bound towards the latter
nart of each test, Ve let the steam blow thru the colls before
we began ecch test, until we judged all the air was expelled,
but durirg the gest the air, coming over in the steam had no
means for escape, This air settled in the bottom manifold and
extended sore distance up the pipes, alr being heavier than stean,

In our tests we kept the colls as free from air as possitle,
yet we believ: the small amount of condensation collected in
the first ®wo tests of runs C & D was due to air-bindirg. ‘e con
easily imagine the affect of this air-binding, and its consequent
reduction of effective heating surface, in commercial installations
where no attention is paid to the coils whatever,

Tie results of the condensation me' od et te also affected
by the radiation of heat from the shret "ron casing of the
heater and fan housing, and air leakage thru the casing, Ve
could not detcrmine nor estivate these losses, so we made no
allowance for ghem,

There nmay, also, be some error from the evaporation of the

collected condensation in the tanks during the test,.



CCNCLUSIOXNE,

ie have found that the fan runs most efficiently at a
speced of abeut 5CC R.2.,.., and consumning abeut 3,5 H,P, and
delivering air at a v01001tj of 1C2C ft. rer min, Thece conclusions
are drawn from cuarve sheet §; which takes into consideratinon
all friction locses,

From curve sheet A, we find that the precsure losc due to
t“o coils variles directly 8s t-e number of oect10ﬂ° and

ppreximately as the scuare of twe air velocity, As the
nanber of cclils in creasc, the prescire drop comes to vary aluost
dircctly as the velocity, TI- velocity referred to 1s the vrlocity
thru the herater,

Curve cnecet D shows that the velocity dron causcd by the
friction of *"¢c coils, varies directly as thie number of secticns
and directly as the iaq sneed,

Public buildings require air furnished at a velocity »of
about 120C ft. per minate, Referrinz to table C, we find that
the air sunplied when the entire five sections are in t:e heater
is 227 lecc than when the cnils are all remsved., Yow, cince
trhe preccure 1loce varles Adirecctly as the nunber of cections in
the ueat(r, and approximately as tle square of the air velocity
tru the heater, we are able to derive a formula from the
curves o1 curve sheet A-1, 5

p = iav®

Tle sencral eguation for the curves |
or in lo_ Crithmic forn; Log y = Log B # Tog », in wilch
3 represoats intercept with the vertical rzic, axd "mY¥ the slope,

4 L

Thece cirves are shown oa curve sheet A-1, aad we fiad o
4
v

I

is oo o= 3xY, (dent oo, 55)

- o~

cey are all stralz t lines Tron which we obtaln:
n =2 o= ,C2C0CChnIoly
f2e value of D is an avern_ e value Tor one foir row cecilon
and ls [oand to vary as thie munber of cectionn, Cabstituall g
Ia the orijlial Iorsala we obtoin:
= ,0CC0l0Cot8nv 2,

pressure logss In inchee o water,
~ nibor of soctinns,

= alr velocity thru heater in
If it Is Prsired to fiad "p" In ounces per sq. 1In
Lecomes: ]

SN S
|

ft. per in,

ch the for.ula
o= .:f:::T:ZBGQV

1y, in the Teating and cntilating Lagazine

talas the follun145 fereala for a two row

D = oot catave,
D = ounces per sq. i,

N

The systen upn which his tests were rua coasisted of
two row sections 2 ft, igh and 5 It, wide, w.d e fan aced was
=5 laciies in diameter, makig It rather dlfficult to co pare restl
Yronx Lle res.lts obtalied in tiere toste, we re lzad Lo
believe, that i1 trhe iastallatlon of a neati~g cysten of tils
tyne, if the systen is to give entire s:tgufu ction, the [riction
r coile mvict Le clculuted cud alloved for,

4

loge due to tihe leater

¢}






TESTS OF 5 No, 112 Hot Blast Colls, MICHIGAN STATE COLLEGE,
TEST No, A-1, EAST LANSING, MICH,

LENGTH OF PIPES 3'ag" & 3'3", DATE 4-48-12,

TOTAL HEATING SURFACE 277.5 sq. ft. F:0: 1:23 P.1, to 3:23 P.,i.

FREE AREA TIIRU HFATER 5.47 " "

Time 1:25 1:55 2:25 2:55 3:25  Axg,
Barometer 28,72 28,72 28,74 28,75 28,75 23,73
Steam pressure in heater 5 Lbs.,
Temp, of steam in heater 826
Temp, of entering aér 33,2 38,5 37 37 37 37.3
Temp, of leaving air 11¢ 1C9.5 #07.5 #°7.5 #07.5 1C8.5
Temp. rise 71.2
Temnp, test roon 89.1
R.P.f. of fan 764 766 770 771 787.75
“,Pl, of motor 772 775 778 778 775.75
Friction loss thru heater .79 .78 .79 .80 .80 .7C3
Calorimeter readirgs .072 Lbs, in 25' ,0.5 in 20°'.
MANO!’ETER READINGS.
READINGS (In. of water,)
1, .455 ., 465 o405
2, L4557 . 4065 . 485
3. .485 .430 .438C
4., .505 .5CHh .5C5
5. .540 .530 .540
6. .95C .550 .550
7. .575 .575 .575
8. .590 .59C .560
Q. .610 .610 .610
10. .625 .625 .025
11, .9530 .5G5 . 565
12, .450 .450 .455
No, of section,.
Condensation in Lbs, per hr, i, ., 2, .. 3... 4, ., S, .
" 149.5 129,13 115.3 1.3.6 4,3 35921
per £q, ft. per hr, 2.14
Quality of stec: .93,8% 5,1,U, of steam used 9C0.6
Bt. of cu, ft, of air in blast .057119 Lbs,
Velocity of air (ft, per min.) from lan. readings 2033' Outlet pip
Volume ~f air (cu. ft., per iin 4 " " 10174 " T
Equivalent velocity of air at 7¢ i, & 20,92 Hg. 2675' iree area
volume under above conditions 9125" " "

Velocity thru heater fron condenczations 14¢0



TESTS OF 5 lio, 112 Hot Zlast Coils,

TEST Xlo. A-2, EAST

\
LENGTH OF PIPES 3'a" & 3'3" CAE 4-19-
TCTALEEATENG SURFACE ¥77.5 Sq. ft. TFROM
FREE AREA T!RI HEATER 5,47 " "
Time 1:4C 2:1C 2:4C
Zarometer 29,13 2v,ik Q9.ie
Steam prescsure in heater
Temp. of steam in heater
Tenp. of entering alr - 52 51.5 51,0
Temp. of leaving air 121 118 117.5
Temp. rise
Temp. test room-
R.P.il, of fan 554 560 552
R.P,il, of motor 804 a80¢C ac’e
Friction loss thru heater 474 .482 .48
Calorimeter readings ,C92 Lbs, in 20"’

'091 " n 32!

MANOLIETER READINGS,

READINGS. (In. of waterd
1. .125
2, .235
3. .235
4, «200
5. .265
6. .275
7. .2C0
5, .29C
Q. .305
1C. .315
11, . 285
12, e 230
No.

Condensation in Lbs, per hr, 09,1
per sq, ft, per hr,
Quality of steam 89,77

04.¢C

.130
« 240
.245
.255
275
.220
. 250
. 300
.910
315
#285
.22C

Wwt, of cu, ft, of air in blast ,QG6673 Lbs.

Velocity of air (cu, ft., per min,) from lMan.

Volume of air fcu, ft, per min.) B

Q

i

Equivakeht velocity of air at 70 F & 22,92 Hg.

Velocity thru heater from condensation

volume under above conditions

36,125

LANGING, MICH.

12,

of sections.

MICHIGAN STATIL COLLEGE,

1:4C BP,3., to 2:40 P...

3:10 3:4C Av,
LY. A2 29,12 2V,.42
S Lbs.
286
51,2 5C.0 50.4
118 117.5 113.9
68.5
32.8
5C2 580 557.6
8C3 810 8C3.4
.475 .48 .475
.09 Lbs, in 22'
.OQ " BC'
.125
.235
.235
.250
.200
.275
. 280
.208
.2C5
. 310
.285
. 230
59, 12,50 376.25

B,.T.U, of steam used £3C.7

readings

aJ



TZSTS OF 5 No, 112 Hot Blast lleating Clec

TECT No. As3,

'C)"

LENGTH OF PIPES 3 & 3'an,

b oA o
IS AV BV

TOTAL HEAT URTFACE 277,5 Sq. ft.

" n

a

<4

FREE ARZA THRU HIATER 5.47
Time

dar-nmeter

Steam pressure in heater
Temp.,of steam 1in heater

Temp. of entering air 39.2

Temp, of leaving alr 1=2¢ 119,77 1
Temp. rise

Temp. test room

2.,P., of fam 448 457 4

€38 8
333 .312
.117 Lbs. 1in
.114 Lbs, in

R.P..., of motor
Friction loss thru heater
Calorimeter readings

VAT TTA

JMANCMNETER RTUADINGS,

1:12S (In. of water)

AN
[P 2 97

.145

10

z. .145 .15C
3. .155 L152
4, L1867 .155
5.. 172 L1728
8. .18¢ L1CC
7. .185 .418C
8. .190C .iC
S. .I95 .1¢C
1c. .2CT . 200
it, 7C ,17C
12, 147 e A

No. of

Condensation ia Lkhe,.per cg. in. per hr,
ner sg., ft. per hr,
Quality of Steanm 22,77  B.T.9.
Wt. of cu, ft, of air in blacst
ft. per wiia.) fros o

of
.BC7Z

~

Yel-city - 4.
Volune of air {cu, ft, ner nia,) !
Eguivaleat velselty ol air~ at 7¢ ., & 2C.
" ~ . .
voluwie ualer above coaditinas

Velocily tiira heatern fro.. coidrns. Liom

cstean ur

tions.

MICIIGAN STATL COLLIIE,

East Lansing, lich.

CATE 4-10-%4,

[FR0 7:30 BP.¥, TO 9:3C P..

O:

9

=

~A
v
29.16

o O

3
20, .

39.2
17.0

4C.C

AV,

9:3C

20,16 29,15

4C.C
114.5 115.C

5 Lbs.
226
.92
117 .,4C
74,5C
86.C¢C

56 459 48 455,60
48 g41 84C 834,CC
044 L, 228 . 44 .2C6
21' ,C30 Lbe. in 187,
25' ,C%3 Lbes, in 2C'.
L.45C .15
.15C .15C
.15° .20C
e L13C
.17C L17¢C
.17C .13C
L1EC L1CC
.135 .1C5
,107 L1CC
.20C .22
L2178 L4173
o) .14C .1:C
ection,
0 z 4 5] Jota
1 72.2.50,8 31,5 425 42,
&
1ced 857.5
readings  40vC Outlet pi ¢
" :)7(3; E "
ST €17 Irece area
5150 " n
KT " "
9eH



TIZIS CF 3 Hot Blast lecter Sectdons. IS Isal STALE COLLLGE,
TZET o, dfimx, EAST LATCI G, TICH.
LENGT OF PIPES 2'g" & 3'a3", LiTE =1i9-12,

TCIAL HEATIUZ SURFACE 277.5 $q. [t, a0l 40:02 B.g. TO ii:ic PLU.

FREE AnZa TIHRY JZATIR 5,42 00" M
Jime 10:CC 102:3C 141:C30 11:30 Av,
3arometsr 29,16 20,15 20,16 29,18 29,196
Ctean pressure in heater 5.CC Lbs,
Temp., of steaa 1n heater \ 228,00
Teap, of eaterlng alr 35,50 33,80 35,30 36,07 33.1C
Tenp, of leavins alr 118,.CC 1413,0C 11i5,CC 116,CC 116.,7C
Temp., rise 77.60
Teup., test roon 86,EC
2.2., of fan 353,C0 252,30 333,LC 353,CC 353.C
Re2ew, Of motor 857,C &37,.CC ©bHy,CC 854,8C 856,75
rriction logs thira heater .232 .222 .2202 . 3323 22
Calorimeter readincs 115 Lbs., 1in 22' ,265 Lie, i1 ii'
JiTH " " ozeLs',
LANCLIZTER RIZADINGS,
READI N3 ZIa, of water)
1, .C7 .C e
2. .C7 .C .C
S. 07 .C7 .C
4, .C3 .C3 .Co
5. . €85 .l
S. .CCO .»CS LCud
7. L,CE5 L0 .CO
&, .CO .C25 .CTO
c. .335 .13¢C L1070
ic. L1CC L1CC R Rate
i1, LCED .CCS LCED
12, LO70 .C0D L.CCO
Ho, of cectbdon, _
1, 2. 3, 4, S, Total
Condencation in Lbg, per nr, 73,27 1,80 29,15 43,90 4C.4> 2v¢0.052
" per sq. ft per hr, 1,26
guality of stean 38, '.C.7. of steam used 832
Wt, of air ia blast per cu, ft, ,C373
Velocity of air (cu. ft. per min. ) from ian readiq s 4157 outlet
Volume of air(cu, ft. per min.) " " 4025 "
Equivalent velocity of air at 70 F. & 2¢,92" 661 free area
volume under above coaditions 381 " "

Velocity threu heater from condenration. 547 " "






TESTS OF 4 Hot Blast lleating Sectinns, MICHISG STATE COLLEGE,
TEST No, B-1, BAST LANCING, LIICH,
LENGTH OF PIPES 3's" & 3'3", DATE 4-25-12,
TOTAL HEATING SURFACE 222 Sq. ft. FRC ©:135 4, 1, TO 1i:15 A,y
FRIZ AREA TiRU HEATER 5,47 " "
Time 0:15 0345 10:15 10:45 11:15 Av,
Baronmeter 20,47 29.42 20.42 29,82 20,42 29.42
Steam pressure in heater 5 Lus.
Temnp, of steam in heater 220,5¢C
Temp, of entering air 57.0C 58.20 60,00 040,0C 00,05 57,98
Tenp, of leaviag air 105,CC 1¢5,CC 4¢6.2C 105,00 125,00 102,8C
Tenp, rise 44,70
Tenp. test roon 77.C3
R,P.a. of fan 738,C0 75 :,0C 765,0C 784,C0 788.0C 755.CC
R,P.., of motor 752,00 773,00 771,CC 772,8C 773,80 7488,CC
rriction loss thri heater .6 .03 .03 .63 L0k .74
Calorineter readlngs, 14 Lbs. in 16' .13 Lbs, in 20'
.16 1" " 20' .C65 " " 16'
lanometer readings.
Readings (In, of water)
1. .435 .85
2. .435 . 435
2. .9CHo .5C5
4, .03C .D30
5. .580 .560
G. .6C0 .030
7. .625 .025
8. .65C .050
9. .67C L0730
12. .615 615
11, .9C5 .5CH
12, .OC5 .5C5
No., of section.
1. 2. 3 4, Total
Condensation in Lbs, per hr, 142,75 122,00 110 25 108.,C 497,.CC
per sq. ft, per hr, 2k

Quality of steam

Wt, of

Velocity of air (ft, per min.¥ from Man,

Volume

Equlvalent velocity of air at 7C F.
under above conditions

85.8.3

cu, ft. of air in blast

of air (cu, ft. per min.)

volume

3,T.U,

of steam used 810
. 05837
reagin;s

& 29

.o2" Hg.

Velocity thru heater from condensation

3120 Outlet
1050
17606
919

4 =4

4040

;Pee &
"



TESTS Or 4 Hot Elast lieaténg Sevtions,
Test_No. 5=2,

LESGTH OF PIPES, 3'6" & 3'3",

TOTAL HEATING SURFACE 222 sq, ft.

FREE AREA TIRU HEATER 5,47 " "

Tine 12:45 1:15
Barometer 29.4C 29,40
Steam prescsure in heater

Temp, of steam in heater

Temp.of enterin; air 65.20 383,00
Temp, of leaving air 116,00 115,60
Temp, of rise

Tewp, test room

NICHIGAN STATE COLLEZE,

EAST LANSING

’

DATE 4-25-12,

FROLI 12:45 OP.K

1:45 2:15
29.37 29,30

65,00 064,60
116,C0O

R.P..I, of fan 570,CC 573,20 570,CC 571,08
R,P,i.. of motor 822,CcC &27.LC 822,00 822,CC
riction loss thru heater .42 374 42 .49
Calorimeter readlings .13 Lbs. in 251 L1l 'hs.
. . O 32 " " 17 ]
MANOQMETER READING
REZADINGS (In. of water)
1. .260 260
2, .200 .200
3. 27¢C .27C
4, .28 .280
o, .3C0 . 300
6. .315 .15
7. . 325 .325
3. .335 .335
9. .345 . 345
10, .335 . 355
11, .325 . 31C
12, .253 .255
ction

No, of se
-4

o
~ e

uondpnqation in Lbs, per hr, 13,2 108.5

oer sq. It per hr,

Quality of steam 87.37 2,T.U. of steax

wt, of cu, ft, of air in blast ,05671
Velocity of air (ft, per min,) from Man
Volume of air (cu. ft, per min.} e
Equivalent velocity of air =t 70 F. & 29,
" volume under above conditions
Velocity thru heater fromn condens:tion

3 4,
86.3 7v.7

used 842

rpadinbs 2330
785C
o2" Hg., 20900
7125

2132

LICH,

AV,
29,38
5.C
#26,50
63,50
115.80
49,70
81,70
571,00
8 3.»\./

. 309
in 23

Total
%04.,7
1.83

Lbs.

Outlet P%pe
" '

rree Area

"
i3
u

"
"



Tests &f 4 Hot Blast
Test No, D-3,

Length of Pipes 3'G"
Total leating Surface
Frec Area Thru Heater

Time
Z2arometer

Bteam pressure in heater
Temp. of steam in heater

Temp. of entering air
Temp, of leaving air
Temp, rise

Temp, of test room
R.P.I, of fan

R.P.I, of motor
Friction 1los
Calorimeter readings

WE OO OO0 G Qo

R

Condensation in Lbe,

cuality of steam €2,

Tt, of ¢, ft, of air in

’

Velocity of air (ft. pev

Volume of alr 8u, ft.

Equivaleal veloclity ol
"

Telocity

thru heater

ner hr
B ner Sq.ft per hr,

volume uador 2O

thru heater ro.

Heatinz Sections,

453
84¢C
276 .280
.12 Lbs

15”

.15
.1Ju
.1G65
175
.13<C

of

"

™

‘(

.

n,

Xast Lansing, Illich,

Date

A\ O
H> 1

in

Janoneter readincs,
Readinss \In, of water)

.

L]

L ]
COMmMIe e

QOO OOULW!m

[qOIN s ]
<) O

.
CY ) b ¢

(21O N & i

L ] -
SRS

b)

J 4

stea
L0717
[ron lla
20,00
\ < n.i‘/ 18
casatlion

[

[O2 93]

c :"’(1

¢

L ]
B RS 1O O LD s ba 1 b B O
(G N NS NN S NGNS NN N )

QO OGOAQCC)OO

.
A

cection,

115.3 88.5 72.4

(,)

readincs
"

)

Ty )

Lree

O b O

«© U

(&)

C. =2 W -

OO OO

To 4:

Av,

5.8
826.5
83.¥
116.2
53.1
€5,5
452
845

n

1
-

ichigan State College,

2
;S

k.l

Cor.
22.34

~A~

(929 Lbs’

Cutlet P

"
"

arca,



- T ISR INT T - N CTONITIATT ST AT TTAOT
T.2TE OF 4 Dot Tlact Ieallny Soctlons,  VICHIGAN DIATE COLLITIL

R R L ) ce vy

EBESE No. B-‘%. l':&‘l()T L.gux Ly ek sli

wrecTy
vl

)
ge]
H
w
(@]

*
; 3
(@]

TOTAL IIZATING 3T72FACE 222 ea, [, FRCL 2:8C P, IC Sl P
FREE A deA TUIRU HEATDR 5,47 ea. fL,
Tline 2:32 2:30 Z:C8 2128 Av, Cor,
caromeler 25.8 23,70 24,7¢ 23,70 T3.7¢C
Stean progsure 1a heatsr 5 Los,
Temp, ofstepiarin heragr B23,6
Temp, »f enteriag air 3 72 71.8 c.2 70.8
Te'p. of 1f4v1f“ alr 127.5 1206.2 128.5 1256 i23,3
Telp. rice 52,0
Tep.of testiroomn, 51.8&
R.2..., of fon 326 273 o423 230 333
R.2.II. of rmotar 318 223 e e cig
’riction logothra heater L1238 LTk L135 L1120 L1122
Calorliet-r reaia_s .C45 Lbs, in 22' ,C275 Lbs., in 21",
JUANCLETIEZR REATINGS,
REAZT1W35, (I, of water)
i, .C8 27 Y
2, L3 .C .C
3. .Co .C L7
4, .CCB .C75 .C73
5. LL0C LoD LC30
G, L1072 .COC .C35
7. .1C5 L.CCO L,CED
3. .115 L1258 L,085
€ 1.C L1220 L1CC
1C. .15 L1S2 .C85
11, SCZD L1CT Lo90
12, .CCH C75 070
No., ol scctions,
1. 2. 2. +, Total
Condens&tion in Lbs., per hr, 12,3 73.5 ©55.3 44,3 275.4
1.24

per aq, ft per hr,

Juality of stea: 93.17 B.T.U, of stea.. uced 8%

Wt, of cu, ft, of alr in blast ,030:4

Velocity of air (ft, per min,) from lan, readings 1222 Outlet Pi~e,

Volu=me of air (cu, ft, per min.) " " " 417¢ B i}

Equivaleqt velocit/ of air at 70 F, & 20,928 i, 1570 IFree area
volune under above counditions 3352 B B

Velocity thru heater from condencation 580 " "

[9)]






TESTS OF 3 Hot Blast Heating Sections, MNICHIGAN STATE COLLEGE,
TEST WO, C-1, EAST LANSING, LICH,

EEHGTH OF PIPES 3's" & 3'3", DATE 4-29-12,

TOTAL HE.TING SUWFACE 186,5 Sq. ft. FR0:{ 3:43 P,l, TO 5:13 P.l,

n "

FREE AREA THRU HEZATER 5,47

Tirne 3:43 4:13 4:43 5:13 Av, Cor,
Barometer 28,87 28,88 23,58 28,58 28,68
Steam prescsure in heater 5 Lbvs,
Temp, of steam 1n heater 226
Temp. of entering alr 43,3 13,3 +3 43 17,7
Temp, of leaviag air 83 85 &5 85 84,6
Temp., rise 36,9
Te:p., of test roonm 79
R.P.,M, of fan 756 780 731 730 774
R P,i. of motor 766 787 79C 789 733
Friction loss thru heater ) .40 .43 .47 ,438
Calorimeter readings .152 Lbs, in 29' ,943 Lbs, in &',
.085 Lbs, in 20'.
MAXNCUETER REALING
REAZINGS LIN, of water)
1. .435 . 455 125
2. 435 .455 . 435
3, ‘GC . 405 . 445
4, 4 502 . :3C
5. .525 .525 .52C
C. .55¢ .955 .5:8
7. 575 59T 575
3. .60C .02C 600
0. 635 .045 .630
10, ,05C .6380 0665
11, .01C .615 .605
iz, 512 .515 .5CC
Np. of cection,
1, 2, 3. Tptal
Condensation in Lbs, per hr, 99,7 130,3 124.,8 $,04.,8
" per sq. ft. per hr, 2,14

Guality of steam 43,757 B.T.U. of steam used 832

Wt. of cu, ft., of air in blast ,07C5

Velpoclty of air (ft. per min.) from llan, readings 3055 Dutlet Pipe
" .

Volume of air (cu, ft. per in,) 8 " " 10410
qulvalent velocity of air at 70 I & 29,(.7_, 1793 TFree Area
volune under above conditinas 6822 " "

Velocity thru heater froa condentution 1458



TEZTS OF 3 Hot Ulast Heuting Tections, MNICHIGAX
TEST NO. Cgz2. EA8T LANSING, iICI,
LENGTH OF PIPES 3'G" & 3'3", DATE  4-30-12,
TOTAL HZATIJNG SURFACE 183.5 Cq. ft. FROI 3:00 PLil. TO 2:C0 F.ll.
FREE AREA TIIRU HEATER 5.47 " "
Tine 1:00 1:30 2:00 2:3C Av, Cor,
Saromcter 20,14 29,14 79,14 29,14 29,14
Steamm pressure in heater S5 Lbs,
Temp, of steam in heater 228
Tenp, of entering air 62 61 53 63 61.1
Temp, of leaving air 97 05 o7 95 04
Temp, rise 32.9
Temp, of test roon 84.1
R.P.i, of fan 510 558 570 572 537
R.P..l, of motor 813 8l2 816 821 813
Friction loss thru heater .315 .208 . 305 21 . 208
Calorimeter readings .145 Lbs. in 24' IOo Lbs. in 33'
.06 Lbs, in 32!
IIANOCILIETER READING
RTADI!GS £In. of water)
1, .230 .225 .230
2, .230C .275 .230
3. .230 .225 .~u0
4, .230 .240 . 230
5. .265 .255 .30E
6. .275 .2385 L2270
7. .3CC .28 . 290
8. .313 .3CC . 230
9. $ 325 .310 .22
10. .30 .290 .3CC
11, 3T .20 .325
12, .250 .250 .250
No, of section,
2, 3. Total
Condercation in Lbs, per hr, 100 8 19,1 81,5 291.,4
" per Sq. ft. per hr, 1,75
Quality of steam 91,47 B.T.U. of steam used 873
Wt, of cu, fr, of air in blast ,069¢8 .
Velocity of air (ft. per iin,) from ian, readings 2150 Outlet Pine
Volume of alr {cu. ft, per .in.) " " 7332
Equivalent velocity of air at 78 F. & 29,92" Hg. 2000 Free Area
" volume under above conditions 6327 "
Velocity thru heater from condensation 1411 " "

STATE CCLLLEG



TESTS OF 3 Hot Blast Heating Sections,

M. ICHIGAN STATE COLLEGE,

TEST NO. C-3, EAST LANSING, :ICH,
LENGTH OF PIPES 3's" & 3'3", DATE 4-30-12,
TOTAL HEATING SURFACE 166,5 Sq, ft. FROII 8:55 A,., TO 10:25
FREE AREA THRU HEATER 5,47 " "
Time 8:55 9:25 9:55 1C:25 Av, Cor,
Barometer 29.12 29,14 29.14 29.14 29,14
Steam pressure in heater 5 Lbs,
Temp, of steam in heater 228
Temp, of entering air 51 52 55 55.5 52.6
Temp, of leaving air 99 92,5 101 ic1 97.5
Temp., rise 44.9
Temp., of test room 79.1
R.P. M, of fan 439 446 444 441 412
R.P,M, of motor 814 329 3C6 816 816
Frictiom loss thru heater ,178 ,178 .177 .172 .135
Calorimeiet readings .155 Lbs, in 22' ,21 Lbs, in 28'
.C65 B "o
MANOLETER READINGS,

READINGS (In., of water)

1. .130 .130 .125

2. 130 .130 .125

3. .130 .130 .125

4, .240 .140 .135

5. .455 .150 .145

6. .160 .16C .155

7. .170 .170 .165

<. .180 175 .17¢C

9. .185 .185 .180

10. .190 .100 .185

11, 175 .175 .170

12, .140 .14C .135

No, of section
1, 2, 3. Total
Condensation in Lbs, per hr, 121 97.7 83.7 3C2.4
" per sa, ft. per hr, 1.81

Quality of steam 83,57 B.T.U. of steam used 8C2
“t. of cu, ft, of qir in blast ,c3923

Velocity cf air (ft, per
Volume of air (cu.

ft,per nin.)

min.) from Man, readlqgs

B

Equivaleqt velocity of air at 70 I
volume under above dondetions
Velocity thru heater fpom condensation

1)

& 20 aoh

~U g e

5510

230
5C90
1010

Hz. Free area
" i

1615 Outlet pipe



TESTS QF 3 Hot 3Zlast Heating Sections,

TEST N0& C-=4, EAST LANSING, »ICH,
LELGTH OF PIPES 3'c" & 3'o DATE 4-30-12,
TOTAL EFRATING SURFACE 168.5 sq., ft, FROI! 2:45 TO 4:15 P,ll,
FREE AREA TIIRU HEATER 5.47 " "
Time 2:45 3:15 3:45 4:15 Av, Cor,
Barometer 20.14 29.14 29,14 29,15 29,14
Steam pressure in heater 5 Lbs.
Temp, of stear In heater 286
Temp. of entering ailr 61 62,5 61 60 60.1
Temp. of leaving air 110 ic8.5 107.5 1C6 135.5
Temp. rise 45.4
Temp. of test room 90.3
R,P.ii, of fan 339 343 348 345 344
R.P,M, of motor 837 883 838 850 849
Friction loss thru heater .115 .118 .118 .125 .1CC8
Calorimeter readings .045 Lbs, in 27' .04 Lbs. in 28',
MANOMETER READING
READINGS (In., of water)
1, .O77 .C8
2, 077 .C8
3. .079 .08
4, .C8 .09
5, .C88 .C95
6. .C95 .,095
7. .100 .102
3. .1C5 .1C7
9. ..110 112
10, 113 15
11, .1C0 1C5
12, .C80 .080
No, of section.
1, 2, 3, Total
Condensation in Lbs, per hr, 105.,5 76.7 56,3 238,5
" per sq. ft per hr, 1,43
Quality of steam 95,7% L.T.U, of steam used 920
Wwt, of cu, ft, of air ir blast ,C684
Velocicy of air (ft, per min.X from naﬂ readings 1285 Outlet Pipe
Volume of air (cu,ft, per min,) " " 4480 " "
Equivalent velocity of air at 70 F, & 29,92" Hg. 120C Frée ared
volume under above conditions 4c9Cc " "
Velocity thru heater from condensation gos "

NMICHIGAN STATE COLLrGE,



TESTS OF 2 Hot Blast Heating Sections, MICHIGAN STATE COLLEGE,
EAST LANSING, MICH,
TESTNO, D-1, DATE 5-1-12,
’ FROM 12:25 TO 1:53 PLM.
LEKGTH OF PIPES 3'c6" & 3'3",

TOTAL HEATING SURFACE 111 sq. ft.

FREE AREA T!RU HEATER 5.47 sq, ft.

Time 12:25 12:55 1:25 1:55 Av, Cor.
Barometer 20.00 29.C35 29,08 2C,08 19,08
Steam pressure in heater 5 Lbs.
Tenp. of steam in heater 226
Temp, of enteri.g air 51 51.5 51,5 51.5 50.8
Temp., of leaving air 71 71,5 71,8 71.8 70.6
Temp. rise 19.7
Temp, of test room . 71.5
R.P.M, of fan 769 765 769 769 787
R.P.... of motor 772 771 777 777 775
FPriction loss thru heater 373 .373 .38 ., 3656
Calcrimeter readings .065 Lbs, in 25' ,05 Lbs, in 22'

. MANOMETER READINGS,
RIADINGS (8n, of water)

1. .60 .430 .430

2. .460 .430 .43C

3. .47C .450 .455

4, .505 .475 .485

5. .530 .530 .525

6. .580 .550 .555

7. .600 .585 .6C0

8. .850 .G3C .640

9. .G620 .0065 .655

10. .705 .670 .675

11, ..660 .630C .63C

12, .950 .540 . 540

No. of section,

1, 2, Total
Condensatio.. in Lba, per hr, 104.2 112.2 216.4
" per aq. ft per hr, 1,95

Quality of steam ©47 3.T.U. of stean used 904

Wt, of cu, ft, of air in blast ,0728

Velocity of air (ft. per min.) from Man. readings 3015 Outlet pige
1]

Volime of air (cu, ft. per min,) " " " 10280
Equivalent velocity of air at 70 F & 29,92" Hg, 1825 Free area
" volunes under above conditions ego0 " ;

Velocity thru heater from concensation 1730 " "



TESTS OF 2 Hot Blast Heater Sections, MNICHIGAN STATE COLLLGE,
TEST NO, D-2, EAST LANSIKG, MICH.
LE:GTH OF PIPES 3's" & 3'3", DATE 5-1-12,
TOTAL HEATING SURFACE 111 8q. ft. FRCM 2:05 P.l, TO 3:35 P....
FREE AREA THRU HEATLR 5,47 " "
Tire - 2:05 2:35 3:05 3:35 Av, Cor,
Barometer 29,08 19,075 19,C7 19.07 20.075
Stean pressure in heater 5 Lts.
Temp., of steam in heater 22
Temp., of entering air 52 54 53.5 54 52.4
Temp, of leaving air 72.5 75 75 75 73.9
Temp. rise 21.5
Temp, of test room 74.7
R.P.X, of fan 568 568 587 574 574
R.P.2, of motor 812 820 825 826 816
Friction loss thru heater . 217 .22 .23 23 .22
C@lorimeter readings .0575 Lbs, in 33' ;0425 Lbs. in 19'
{JANOMETER READINGS,
READINGS (In, of water)
1. .238 .228 .285 7C
2, .238 .238 .285 270
3. . 240 .25 . 235 .27¢C
4, .25% .165 . 308 300
5, .282 .290 .825 .315
6. .3C2 pctels . 350 .325
7. ,318 .225 . 365 352
8. 335 . 340 . 380 . 385
9. 345 . 350 .38C .39“
10. . 350 . 365 .4C5 . 395
11, .335 . 335 . 385 .370
12, . 285 .288 325 .315
No, of section,
Condensation in Lbs, per hr, 85,3 ee.7 1384
" per sq. ft. per hr, 1.65
Wt, of cu, ft, of air in blast ,0723
Velocity of air (ft. per min,) from llan, readings 239C Outlet Pipe
Volume of air (cu., ft, per min,) 8 " " g16e "
Equivalent velocity of air at 70 F & 29,92" Hg. 144C Free ur-ea
volume under above conditions 78560 "
Velocity thru heuter from condensation 1178 " "



bla R nl

TESTS CF 2 Hot Vlast !lleating Coils, MNICHIGAN STATE COLLEGE,

TEST 110, D-3, BAST LANSING, MICH,

LENGTH OF PIPES 3'G" & 3'3", DATE 5-2-12,

TOTAL HFATING SURFACE 111 sg. ft. FROM 8:38 A,ll, TO 10;C8 ALui.

FREE ARTA THRU HEATER 5.47 " "

Tine 8;38 9;C8 9;38 10;¢8 Av, Cor,
Barometer 29,145 29,16 19,18 ©.18 1¢.,18
Steam pressure in heater S5 Lbs.
Temp. of steam in heater 226

Temp. of entering air 84 54 84 ca 63.2
Temp. of leaving air 94,2 24.5 04 94,5 92,5
Temp. rise 29,3
Tennp, of test rocm 78.4
R.P..I, of fan 438 441 442 442 441
R.P.... of motor 818 813 824 823 819
Friction &oss thru heater .13 123 .128 A28 i1
Calorimeter readings .C8 Lbs, in 32' ,025 Lbs, in 10°',

MANCLETER RTADINGS.
REATCI:GS (In., of water)

1. .155 .1555 .155
2. .155 155 .155
3. L1060 .1¢8° A138°C
4, A72 A72 .17¢C
5. .185 .185 .185
3. 102 .10¢8 125
7. .2C5 .225 L3227
8. .2C8 .213 .215
e. 270 .22 L2025
10, .3225 227 .32
11, .225 .210 .210
12, .17¢C .178 .188
No, of srction,
1, 2, Total
Condensation ia Tbs, per hr, 117.7 124 2z,
" per sg, ft. per hr, 2.0

Quality of steam €37 3.T.U, of steai uscd £14
Wt, of cu, ft, of air In blast ,C2203

Velacity of air (ft. per =mln,) from lan, readings 1797 Outlet Pize
Volure of als (cu, ft, per min,) " " " £730 " "
Eguivaleat veloclty of air at 7CF-& 20,82" ! il:5 Free Arca

" volune under above condlbions 5735 " "
Velocity thru heater fron condrnsation 1257 " "
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T:IST N2, D-4, BAST LANZING, NICH,
LENITID OF PIPZES 3'g" o 3'3", oaTE  5-2-12,
PRED AREA TUIRT HIZATIR  5;47 Zq. Tt. FRZ.D 12:18 A,l, 7O 11i:34 A, .,
TCTAL HIATING SURNACE  1ll " "
Ti e i7:1i6 12:43 11:13 1i:2:1 Av, Cor,
caroazetsr 29,28 2¢,13 19.1¢ 19,15 R2¢.,is8
Stean prescire 11 neater 5 Lbs,
Tern», of stear ia hratsr 233
Ienp, of e~terins ale 35 33 87 37 388
Tenp, of leavi~_; alir 95,5 1¢C2 1¢2.8  1CC.6 oL
Tewp, rise 3
Tenp, of test roon 34.5
R,P,.., of fan 3490 342 342 343 33
R.P.0L, of wotor 832 834 834 835 834
IFriction logs tLvru heater .C9 LCO2 ook .C9 LC2Z5
Colorineter readin_c .C15 Lbs, in 22' ,035 Lbs, in 31!
.:3: " " .-:l
CANQIIETER RTADINGS,
AFKACI G5 (Ia, of wat-r)
¥ gocC?e LCOZ LGS
2. .02 .L02 LL0o2
Ze L5 eish) LCSO
4, L1C2 L1070 L122
O L1190 .110 )
3, .i15 115 Lali2
7. L1253 122 L115
g, .130 .1238 .25
9. 132 L, 122 .130
icC. L1725 L1335 .132
i1, .125 125 125
12, L1C5 L1C5 L1CH

o, of cection,
1, 2. Totéal

Condencation 1a lbs, per hr, 83 62 115

" per sq, ft per hr, 1,34
Quality of stean 63,47 3,T.U. of stean used 32
Wt. of cu, ft,of air i: blast ,30%4
Veloclty of air (ft, prr min,) froa ‘lan, readiags 1373 Cutlet ni e
Volume of air {cu, ft, per min,) " " " 470 Y "

Equivalent velocity of air at 7C F. & 29,92" I, 797 Free Area
" volume under above conditions 1350 " "

Velocity thru heater from condensation 73 " "



TESTS OF & Hot Elast Eeating S8ections, IIICHISZAN STATE COLLEZE,

Test o, Z=-1,

LEIGTH OF PIPES 3'g" & 3'3",
TOTAL HEATING SURFACE 55,5 Sq,.
FREE AREA TIRU HZAT=R 5,47 "

Time 3:2C

Barometer 29,16

Steam pressure in heater

EAST LANSING, liich,
DATE 5=-<-42,
ft. FR0I 3:00 P2, TO 4:30 B.X.

"

3:20 4:CC 4:0C
20,14 292,14 29,13

Av,., Cor,
290,14

5 Lbs,

Temp, of steam 1ia heater 226
Teup, of entering alir 73 72 72 72 71
Temp., of leaving alr c5 04 83,2 £2.5 82.4
Temp, oI test room 11.4
R.P.M., of fan 32.4
R.P.,.i, of motor 773 779 775 774 775
Friction loss thru heater 778 784 785 7586 754
Calorimneter readings .225 . 238 235 233 224
.035 Lbs, in 22' .15 Lbs, in 15',
lanometer Readlings,

Zeadings. (In. of water)

1, 450 .OC5 .43C

2, .430 .5C5 .42C

3. .510C .5C5 .430

4, =525 . 05C .510

5. .585 .0CC .530

G, 620 .62C .698

7., .07C .07C .025

8. . 700 .7C5 085

o, 735 o745 .710

10, W 738 770 745

11, . 745 730 $ 705

12, 615 .620 .61C

No, of section,

Condensation in Lbs,., per hr,

" per sq. ft. per hr,
Quality of steam ©5.5 B.T.U.
Wwt., of cu, ft, of air in blast

1, Total
107.8 187.6
1,94

of siteam used 920
0713

Veloclty of air (ft., per min./ from XMan readings 32C4

Volume of air (cu, ft, per min.)

g v 10920

Equivalent velocity of air at 70 F & 29,82" Hg. 1893
" volune under above conditions 1293
Velocity thru heater fro: condensation s

Citlet pipe
" "
Free Area

B "

" "



TESTS OF 1 llot Blazt Ieating Section, LICIIZAN STATE COLLEGE,
TEST NO, E=2. EAST LANSILG , lICH,
LENGTH OF PIPES 3'G" & 3'3", DATE 5-9-42,
TOTAL HEATING SURFACE 9.5 Zq. ft, FROMI 8:15 TO 9:40 A, .,
FREE AREA TIHRU HZATER 5,478 "
Time 8:16 8:49 9:16 9:46 Av, Cor,
Batometer 29,25 29,25 29,24 29,22 29,24
Steam pressure in heater > Lbs.
Tenp, of steam in heater 2590
Tenp, of entering alr 57.5 59 860 68 59.3
Temp. of leaving air 71.5 73 73.8 78 73.2
Temp, rise 13.9
Temp, of tect room 73.8
R.P,!!, of fan 544 555 561 530 555
R.P.li, of motor 795 8C0 802 88 801
Frictio: loss thru heater .126 .125 .128 .127 .115
Colorimeter readings Calorimeter showed no reading,
WANOLETER READINGS,

READINGS (In, of water)

1. .238 .260 255

2. .238 .262 250

3. 245 .202 .255

4, . 255 285 275

5. .20C .3C5 298

3. . 9CO . 325 320

7. .32C . 345 335

8. «35C . 385 260

9. . 365 . 395 . 380

10. 380 .40C 397

11, 360 « 335 . 380

12, .3C5 . 325 .310
Condensation in /bs, ~=3r hr, 109

" per sq.ft, rer “r, 1,07

Quality of steam ©3.8% B.T.U., of steam used 930
Wwt, of cu, ft, of air in blast ,0728

Velocity of air (ft.per min,) from Man Peudlﬂbs
Volune of air (cu, ft, per min,) " "
Equivalent velocity of air at 70 F & 29,
" volune uader above conditions
Velocity thru heater fros condensation

’)" T—Yr

2251 “utlet Piv S.

rec areu
" "



TESTS 0 1 liot 3last Heating Section, MICHIGAN STATE COLLEGE,

TEST 10, k-3, EAST LANSING, MICH,
LENGTH oF plzis  o'o" oootam, DATE 5-3-12,
TPTAL HEATING SURI'ACE 55.5 Sq. ft, Faell 0B2 AL, T) 34333 L
Time 9:52 4i0:22 1C:52 1,22 Av, Cor.
satometer 20,22 50,005 SULiued Lu,n3 10,19
Stean pressure in heater 5 Lbs.
Temp., of steam in heater 3229
Teup, "I entl rl.g wir 33,53 57 2o o SIS
Teap, of leoviag alr 30 39 81 81 79
Temp., rise 12,
Temp, of test room S, 4
R.P.:v:. Of f'dn :}.: :...':) -i‘,j t.;-: i':?
R,P.iI, of nctor 33 321 32 3L 339
Priction loc: la Feotrr LoD . 2C3 .C83 .C85 .C305
Calouriiener c2ndiags .04 Lbs, in 19' ,2: Lbs. in 30'
,C‘; n " 301

MANOMETER READIGS,
READINIGS (Ian., of water)

1, 0155 165 180
2. .155 135 .158
3. 1355 1355 .162
4, .175 .178 .178
5. .185 195 .192
6. .195 .2C0C .200
7. 21 .215 . 210
S. .220 .230 .225
9. 835 .245 . 230
icC. .240 245 . 245
11, 230 .248 . 240
12, .195 .21 .205

Condensation in 1lbs, per hr, 81,4
" per sq. ft, per hr, 1,47
Quality of stean ©5.67 B.T.U., of steam used 928
“t, of cu, ft, of air in btlast .C7175
Velocity of air (ft. per min.) from .lan readings 1345 Outlet Pipes.

Volume of air (cu, ft., per min,) B " " 620 "
Equivalent velocity of air at 70 F & 29,92" Ilig. 1120 Free area
" volume under above conditions 6020 " "

Velocity thru heater from condensation 1cs2 " "



TEZSTS OF A Hot Dlast Heating ZJectlon, NICIHIGAN STATE COLLEGE,
TEZT NO, E-4, EAST LANCING, IIICH,.
LENGTH OF PIPES 3's" & 3'om, DATE 5-3-12,
TCTAL HEATING SURFACE 55,5 Sq. ft,. FRO. 12:2C P,.., TC 1:30 P....
FRBE ARUA THRU I'EATER 5.47 " "
Time 12:20 12:5¢ 1:20 1:5C Av, Cor.
Barometer 29,168 29,17 20,185 28,16 29,17
Steam precsire in heater 5 Lls.
Tenp, of steam 1n heater 22
Temp., of enterinz air 7C 71 72 72 7C
Temp, of leavinz ~ir 83.5 83.2 84 £4.8 c2.5
Temp, rise 12,5
Temp. of test room 84.1
R,P..!, of fan 342 345 345 345 345
R.P.2, of motor 825 828 823 537 8534
fricrion loss thru heater .C52 .C52 ,002 .082 ., 0385
Calorimeter readings .C45 Lbs, in 23" .B15 Lbs. in 34'
.05 Lbs, in 16'
MANCUTIETER READING
REATIYNGS (In., of water) )
1. .10C .CeC .CSC
2, .1C3 .CCC .000
3. .iCC .02 .C95
4. .105 .Cc2o8 ce .
5. 115 127 1”8
3. .118 ,110 118
7. .128 A2 .12z
8, .1338 .13C 130
9, .14% .14¢C .138
1c. .145 .18C .140
119 122 L1725 135
12, .122 L1117 115
Condensation #&n Lbs., per hr, 72,6
" per sa.ft, per hr, 1,21
Quality of steam ©4. sﬂ B8,T.U, of steam used 908
Wt, of cu, ft, of air in btlast .B7125
Velocity of air (ft, per min.) fron Van readiqges 1413 Cutlet Pipeoc,
7oluwne of air (cua, ft. per min,) " " " 4323 " "
Equivalent velccity of air at 7C F & 2¢,92" H_. cdc rree area
" volume under above condition: 420C " "
Velocity e lecter from condensation ci0 " "

v

~



TESTS WIlH
r-1,

LENGTH OF PIPIC

~ e~

.
kAT ING

CECTICHS RENQVET,

Tine ST
Lo ooy DRI g
L. o ertering elr SO, 0
Terp, of leavio, (ir IO
-L-.-'..p. vlig LT
: o ».'.\ o ,\ e "5-.1
”:P.I. cf f«¢ Tl
TLELILL of > £E7
TErOor € 0 e
) T ol veter,
>, .20
3. .ol
) .BC¢C
‘t .5?\:
. L0001
Lo, 0330
. retsle]
. .725
. L76C
.010
. .B82C
L~z .7C5
“t, of cu, ft, of air in tlast ,0725

Velocity of air (ft,

Volune of air (cu,

culvaleqt veloclty of air at @19 I' &

volunze

per mln,) from lan
ft. per min,) " "

20

RS

under above condltions

readings

9

o

~

JICHIGAN ST

Hg.

ATE COLLLGE,

3324 Outlet niocs
1136* "
13 Free arp
11vuv "



TLSIS WITi HEATIXNG

TesT NO, F-2,

Tine

carometer

Temp., of entering air
Temp, of leaviag air
Temnn, rise

Temp, of Ltest roon
R,P.M, of fan

R,P,i, of uotor

JIANQIETER READINGS,

READINGS £In. of water)

VP OQOONOCE WD

e @ e o e ¢ o o o o & o

MRS

“t, of cu, ft,

SECTIONS

of air in blast
Velocity of air (ft, per min,) from an,

REMOVED,

Av,Cor,
22,14
70.5
72,5
2.6

75.1

447
834

. 285
.285
. 285
.20C
315
$ 330
. 36C
380
.42C

Volume of air (xu, ft, per min,) 8
Equivalent velocity of air at 70 F & 29,92" Iz,

n

,07275

UICHIGAN S

EAST LAKNSI

readings
"

volumne under above conditions

TATE COLLESE,

N

N

, LICH,

#508 Outlet Pi
8550 "

1514 Free area
3280 " "

pes
n
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TESTS CF 2 Hot Vlast !leatin- Coils, MICHIGAN STATE CCLLZEGE,
TE=ST 10, D-3, BAST LAYSING, MICH,
LENGTH OF PIPES 3'G" & 3'3", DATE 5-2-12,
TOTAL HEATING SURFACE 111 sq., ft, FROM 8:38 A,.l, TO 10;C8 AL,
FREE ARTA TiRU HEATER 5,47 " "
Tine 8;38 9;CE 9;38 10;C8 Av, Cor,
Barometer 29,145 23,16 192.18 .18 1¢.18
Steam pressure in heater 5 Lts,
Temp. of steam in heater 226
Temp., of entering air 34 54 64 8 83.2
Temp. of leaving alr 04.2 94.5 04 04.5 02.5
Temp. rise 29.3
Temp, of test room 78.4
R.?..., of fan 438 441 442 442 441
R.P.... of motor 818 e13 824 €23 819
Friction &oss thru heater .13 L1223 .128 Jiz8 L119
Calorimeter readings .08 Lbs, in 32' ,C25 Lvs, in 13°',
MANCIMITER RZADINCGS,
REATCIIGS (In., of water)
1, .155 .13555 .155
2, .155 .155 .155
3. L1350 .1¢C 157
4, 172 A72 17C
5. 188 .185 .185
3. 102 .108 105
7. .2C5 .205 227
8. L2C8 213 215
2. L2720 L222 L2725
1c, .225 .22 .20
11, L, 29 .210 .210
12, .17¢C 178 .18°C
No, of scction,
1. 2, Total
Cordensation in Lbs, per hr. 117.7 124 22,7
" per sg, ft. per hr, 3.20

] m ry

Quality of steam €3] of stea: used £14

i, of cu, ft, of air 1n blast ,{I80

Velacity of alr (ft. per ain,) from o

Volure of alr (cu, ft, ser min,) "

Egiivalent veloclty of air at 7CF-& 20,82" 11
" voluze under atsve conllbions 3730

Veloclty thra heater fron condiacation 1257 "

PO I I

readings
"

17¢7 Outlet Pire

PR, " "

+7o0

1C:5 TFree Arcu
" "

n



m——~—

2

Lol o F <~ HOt 31&St |O2D)] Se )
T2ST 490, D-4, EAST LANCZING, LICH,
LENGTI OF PIPES 3'G" & 3'3". DaTE 5=-2-13,
FREL ARTA TUIRT HIATIR 5347 CZq. Ft, PRC.T 1015 AL, TO Li:34
TCTAL HEATIVNG SURNACZ 1l " "
Ti ie 17:16 12:43 11:16 11:31 Av, Cor,
paroneter 29,18 20,18 19,1¢ 12,15 2¢.i8
Stean preccure 1n reavar 5 Lbs,
Tenp, of stean 1 hreatrre 233
Tenp, of eaterisz alre 65 35 87 87 05
Tenp, of leavi-; air 96,5 1¢C° 1C2.2 1¢C.{ 9
Tenp. riqe 3
Temp, of test room 34,5
R.P,.., of fan 340C 342 342 343 42
R.P,., of wotor 832 834 834 835 834
Friction loszs Lhru heater .C9 L0232 IS .CO 335
Calorimeter readings C15 L)s. in 22' ,035 Lbs, in 31!
.VSB "ot
UANQIETER RIADINGS,
REACIG3 (Ia. of wat:qrp)
¥ se .COC .C¢e
2. .CC2 co2 .C082
3. .CS5 L2005 .C25
4, .1CD .102 L1272
5. L1190 .110 .1C5
5. ,1i15 115 L1l2
7. .125 122 115
g, .13¢ .123 .25
0. .132 .133 .130
ic. 175 .135 .13°
11, .125 125 .125
i2, L1705 <5 4385
o, of scection,
1, 2. Total
Condencation ia lbs, ver hr, 83 62 115
" per sq., ft per hr, 1,32
quality of steam ©3.,47 3.T.U. of stean used £32
Wt. of cu, ft,of alr i: blast ,l0¢%4
Veloclty of alr (ft, per min,) from Ilan, readings 1378 Cutletl ni
Volume of air {cu, ft. per min.,) " " " 47C0 v "
Equivalent velocity of air at 7C F, & 25.93" Hg. 797 Free Area
" volume under above conditions +360 " "
n 1]

Velocity thru heater

from condensation

VT
IXh ot

A'H"\
Ll

TN Am
ERND e S ;)L

A, ..

743



TESTS OF & Hot Elast Keating 8ections, IIICHISAN STATE COLLESE,

Test o. 3I-1. EAST LANSING, liich,
LENGTH OF PIPES 3's" & 3'3", DATE 5-%-i2,
TOTAL HEATIYG SURFACE 55,5 Sq. ft. F30.. 3:00 P.x, TO 4:3C B.X.

"

FREE AREA TIHRU HEATZR 5.47 "

Time 3:2C0  3:30  4:0C 0 4:8C  Av, Cor,
Barometer 29,16 29,14 29,14 29,13 29,14
Steam pressure in heater S5 Lbs,
Temp, of steam in heater 226
Tenp, of entering alir 73 Z 73 72 71
Temp., of leaving alir €5 8 83.2 e2.5 82.4
Temp, of test room 11 .4
R.P..{, of fan 82,4
R,P,.l, of motor 773 779 775 774 775
Friction loss thru heater 778 784 755 758 754
Calorimneter readings 223 . 238 . 235 o223 224
.0535 Lbs, in 22' ,815 Lbs, in 15',

.anometer Readlngs,
eadings. (In. of water)

1, 430 .9C5 .43C

2, .430 .5385 .4EC

3. .510 .5C5 .430

4, =525 ,55C .510

S, . 585 .0CC 530

3. .620 .62C .698

7. .07C 07T .025

8. .7C0 .7C5 .685

9, 735 o745 .710

1°C. 70T 770 745

11, 745 730 .7C5

12, .615 .G20 .61C

No, of section,

1, Total
Condensation in Lbs, per hr,. 107.8 107.6
" per sq. ft, per hr, 1,94

Quality of steam 95,3 B.T.U, of steam used 920
Wt, of cu, ft, of air in blast ,0713
Velocity of air (ft., per min,/ from Man readings 3204 Ciilet pipe

Volune of air (cu, ft, per min.,) 8 " " 103520 " "
Equivalent velocity of air at 70 F & 29,92" Hg. 1893 Free Area
" volune under above conditions 1293 B "

Velocity thru heater fro- condensatiosn ira " "






TESTS OF 1 Hot Blast Heating Section,

TEST NO, E=z2,

LENGTII OF PIPES 3'G" & 3'3", CATE
TOTAL HEATING SURFACE 90,5 3q. ft. FRO:!
FREE AREA THRU HZATER 5,47 8 "

Time 8:16 8:49 9:16
Batometer 29,25 29,25 29,24
Steam pressure in heater

Temp, of steam in heater

Tenp., of entering air 57.5 59 60
Temp. of leaving air 71.5 73 73.8
Temp, rise

Temp, of test room

R,P,:!, of fan 544 555 561
R,P,M, of motor 795 8C0 802
Frictio: loss thru heater .136 .125 .128

Colorimeter readings

I{ANOLETER READINGS,

READINGS (In. of water)
1. .238 .2060 .255
2, .238 ., 262 .200
3. .245 .202 .255
4, .255 . 285 <275
5. .22C .3C5 .298
3, . 300 . 325 . 320
7. .32C . 345 e 335
8, «350 . 385 . 260
9. .365 . 395 . 330
10, 380 . 400 .39
11, « 360 . 335 . 360
12, .3€H .325 .210

Condensation in ;/bs, ~2r hr, 1¢9

" per sq.ft, per wr, 1,07
Quality of steam 96.87 B,T.U. of steam used
Wt. of cu, ft, of air in blast ,0728

Velocity of air (ft,per min.) from Man readings
Volume of air (cu, ft, per min,) " " "
Equivalent velocity of air at 70 F & 29,22"
" voluane uader above conditions
Velocity thiru heater from condensation

.
Hiso

MICIISAN STATE COLLEGE,
EAST LANSING , lICH.
5-5-42,

8:13 TO 9:45 a,.i,

9:46 Av, Cor,
29,22 29,24
5 Lbs,
255
68 59.3
78 73.2
13.9
73.8
550 555
8C8 8C1
L127 .115

Calorimeter showed no reading,

930

2251 Cutlet Pines.
7576 " K
1270 Freec area
¢ " "
275 " "



TESTS O 1 Hot 3last Heating Section, MICHIGAN STATE COLLEGE,

TEST KO, L-3, EAST LANSING, MICH,

LEUGTH OF pIZng  otu™ ooo5tom, DATE 5-3-12,

TPTAL HEATING SURFACE 55.5 Sq. ft, Faoll 0152 A, 0, TO 13333 L.
Time 9:52 10:22 10:52 i,22 Av, Cor,
B3atometer 20,22 50,005 ULL,LuD Zu.nd 10,19

Stean pressure in heater 5 Lbs.

Temp., of steam in hieater 225
Tewp, I entirisg oir 33,0 57 z3 S BRI
Teup, o7 Llensiag alr 3% 39 81 S1 79
Temp, rise L2,¢
Temp, of test room “o.d
R.?,x, of fan zz0 BN 2352 .3 =7
R.P.:, of roctor 303 321 32 S3L FES
Friction lo¢: 1w Yeaotrr LOLD . C3 ,C83 .C85 .C3C5
CalorieLer co2adiacs .04 Lbs, in 19' ,2: Lbs, in 30'
‘04 n 1 3:)!

MANOMETIR READIIGS,
READINGS (In., of water)

1, «155 .1385 .1860
2. .155 .135 .158
3. 1385 .1355 .182
4, .175 .178 .178
5. .185 .195 .1902
6. .195 .2C0 .20C
7. .31 .215 .210
c. .220 .230 .225
9. .235 .245 . 230
ic, .240C 245 «245
i1, .230 .248 .240
1z, .105 .21C .2C5

Condensation in 1lbs, per hr, 81.4
" per sq. ft per hr, 1,47
Quality of stean 96,67 B.T.U, of steam used 928
“t, of cu, ft. of air in tlast 07175
Velocity of air (ft, per min,) from Ilan readings 1345 Outlet Pi;

Volume of air (cu, ft, per min,) B " " 6290 "
Equivalent velocity of air at 70 F & 29,92" lg. 11CC Free area
" volume under above conditions 6020 " "

Velocity thru heater from condensation 1c42 " "



TEZSTS OF A Hot Clast Heating Jectlon,

TECZT NO,

LEIGTH OI' PIPZS

TCTAL HEATING SURFACE 55,5 Sq. ft, FROII 12:2C P,.I, TO 1:30 P....
FRBE ARPA THRU I'EATZR  5.47 " "
Time 12:20 12:5C 1:2¢ 1:5C Av, Cor,
Barometer 20.18 29,17 20,165 28,16 29,17
Steam precs:re in heater 5 Lps.
Texrp, of steam in heater 22
Temp., of entering air 70 71 72 72 7¢C
Temp, ¢f leavin: ~ir 83,5 83.2 84 4.8 c2.5
Temp, rise 12,5
Temp., of test room 84.1
R.,P..!., of fan 342 345 345 345 345
R.P., of motor 825 838 833 8637 834
I'ricrion loss thru heater .052 .052 ,Co2 .082 .0385
Calorimeter readings .C45 Lbs, in 2C' .B45 Lbs, in 33’
.C5 Lbg, in 16'
VMANCHIETER READINGS,
READINGS (In, of water) .
1, .10C .28 .COC
2, .1C2 .CCeC .000
3. .1CC .COZ .CC5
4, .105 .C08 .1CC
3. 115 A7 .1C8
5. .113 115 .118
7. .128 122 L12C
8. .138 .12 .130C
9, .145 .140 .138
10, 145 .18C .140
119 132 L1725 135
12, 122 Jd1 .115
Condensation &n Lbs, per hr, 72,8
" per sa.ft. per hr, 1,31
Quality of steam 04,57 5,T.U, of steam used 2C8
Wt, of cu, ft, of air in blast ,B7i25

Velocity of alr (ft, per min,) frou Van readiags
7olwne of air (cu, ft, per =in.j " " "
Equivalent velccity of air at 7C F & 2¢.,92"
" volume under albove conditions
‘Tt lleater from condensation

.

. 0 »
vedoott oy

o

MICIIGAN C

E-4, EAST LANCING,

TATE CCLLEGE,

LICH,

14156 Cutlet Pincc.
@y A 1" 1'
> {O2*20]
coc Iree area
-I—SC 1" "
4 ]
9‘*0 " 1



CTICNS REIIOVET, S ICHIGAN STATE COLLLGE,
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TESTS WIlH HEATINS
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t. of cu, ft, of air in tlast ,072¢
Velocit, of air (ft, per mla,) froa Jan resdings 3324 Outlet pines
Voluse of air (cu. ft, per min,) " " " 113> "
Eoulvaleit veloclty of air at 99 I & 22,02" g, 2C13 Free area

voluze under above conditions 11c30 " '

.(.;I



TESTS WITi HEATIUG SECTIONS REVCVED, JICHIGAN STATE COLLLGZ,

TwsT NO, F-2 EAST LAKSIKG, IIICH,

DATE 5‘3‘12.

Tine av,Cor,
Barometer 22,14
Temp., of entering alir 7C.5
Temp, of leaving air 72.5
Temp, rise 2.6
Temp, of test room 75.1
R,P,M, of fan 447
R.P.il. of nmotor 834

JANOQIIEZTER READIVGS.
READINGS £In. of water)

1, .285
2, . 285
3. .285
4. .200C
5. .315
o. «33C
7. .06C
g, 380
c. .42C
13, 0445
11, 435
12, 380

wt, of cu, ft, of air in blast ,07275
Veloclty of alr (ft, per min.,) from lan, readings #5C8 Outlet Pipes

Volune of air (xu, ft, per min,) 8 " " g35¢0 " "
Equivalent velocity of air at 70 F & 29,92" 1. 1514 Free area

" volume under above conditions 32580 " "



IEATING SECTIONS RENOVED, IIICHIGAN STATE COLLEGE,

H
=
2
+3
w0
i
3

TEST NO, F-3, EAST LAICING, MICH,

DATE 5-3-12,

Av, Cor,
Barometer 29.14
Temp, of entering air 49
Tenp., of leaviag air 72,3
Texp, rise 3.3
Temp, of test roon 75.1
R.?P..., of fan 571
R,P.i, of motor, 821

WANOLETER READINGS.

READINGS (In., of water)

.180
.18C
.15C
.18C
.195
2¢C

ANy
e 4 -

215
270
e270

27¢C

.qu

WHE ODOONOG RN

e © o o e o o

ST

wt., of cu, ft, of air in blast ,0725

Velocity of air (ft, per min.,) fro.a JJan readiags 1955 Outleu pipes

Volume of ailr (cu, ft, per ain.) B " " 6080 '

EqulVal°1t velocity of air at 70 I' & 29,82" H; 1180 Free area
volume under abtove conditions 6+5¢ " "



TESTS UETH HIE~TING SECTICHS REIOVED, IIICHIGAN STATE COLLRGE

-

TtsT NO, F-4. EAZT LANSING, LICH,
TATE 5-3-12,

Av,Cor,
Sarometer 20,14
Tenp., of enterlng air 68
Temp, of leaving air 71,5

Temp. rise 8,5
Temp, of test room 75,1
R,P,¥, of fan 736
R.P.li, of nmotor 785

ANOLETER READINGS.
READINGS (In. of water)

1, ,105
2. .1Ch
3. .105
4, .105
S, .110
6. 113
7. ,13C
S, ,142
9. .150
10, .162
11, ,1352
12, .135
b, of cu, ft, of air in blast .0795
Velocity of air (ft, per min.) froa lan readiqss 055 Outlet olpes
Volume of air (gu, ft, per =in,) 8 " 535¢ "
Equivalent velocity of air at 7C F & 29.¢2" Hz. 246 Free area

volume under above conditions 518C " "
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TABEE B,

VELOCITY OF ATR IN FT, FTRICTION LOSS IN IN, OF WATIR

PER MIN, FRCi CCHNDENSATION

~ETHCT,

NULBER OF COILS IN HFATER.

SRR 1, 2, 3. 4, S,
8C0 .03 ,055 405 ,153 ,347
oC?C .C43 ,034 ,147 ,1CC ,450
12CC .72 ,115 ,185 ,145 ,51%
1120C 100 ,147 .225 ,235 ,owC
12¢0 125,185 .27 .33C L3075
12¢0 A5 23 0ld L4l Tk
1400 2 157\ C7 .+3C  ,8C0

15C0 24 L2105 .55 .07 .87



TABLE C,
RELATION OF R.P.M, TO AIR VELOCITY TiRU HZATER,

R.P.il, NO, COILS 1 COIL 2 COILS 3 COILS 4 COILS 5 COILS

300 8Ce - 730 680 620 580 570

400 1330 1010 250 890 830 805

50C 135¢C - 1290 1230 1170 1100 1050

600 1630 1570 15¢C5 1435 1380 1290

700 1900 1840 1780 1710 1§SO 1540
TABLE D,

DROP IN AIR VELOCITY TIIRU HEATER IN PER CENT CAUSED BY THE
COILS I'OR DIFFERNET R.P.i. OF FAN,

R.P.M. 1 COIL 2 COIL> 3 COILS 4 COILS 5 COILS
300 8,757 15,007 22,507 17,507 18,80%
400 6,5C7 12,007 17.60% 23,005 25,5C%
5C0 5.507 8,907 13.,C0% 18,507 22,207
300 3.68% 7.677 11,937 16,607 20.887

700 3.1387 6,337 1¢.007  14.3(7% 18.95%
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