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A view of the Imhoff tank



INTRODUCTION

The city of East Lansing Michigan and MNichigan State
College jointly constructed a sewage treatment plant in
1928 to care for the sewage from the city and the Collegee
This plant cdnsists of a bar rack, a pump station, and an
Imhoff sewage treatment tanke A brick buildins houses the
pump station and the bar racke

The sewage flows through the Imhoff tank, during which
time suspended so}lids settle to the bottom of the £ank.
These settled solids accumulate in the bottom part of the
tank, and together with its contained water 1s known as
sludgees This sludge is held in the tank for a veriod of
several monthse. The organic solids of the sludge undergo
digestion, dufing which process combustible gases, largely

methane,are given off. At prescnt these gases rise to the

P
surface of the tank throurh four gas vents, and escape to
the atmospheree It 1s proposed to cover these gas vents

and collect and utilize the gasese These gases when burnecd
will be used to hcat water, which will be circulated through

radiators to heat the pump statione During the summer

months the gas will be wasted by burning it in a waste burner.

A typical analysis of sewage sludge gas shows:

Nethane 76¢6%
Carbon Dioxide 14.77%
Nitrogen 8¢2%

Oxygen 0.5%



WxXvnerience =t other plints has shown th~t the zmount of
gas collected is from 9.26 = 0.44 cu. ft. ner canita ner diye
The average is 0.40 cu. ft. per c=»nita ner day; On the besis
of the »nresent »o»nulction this will emount to 3,520 cu. ft.
mer diy, =nd on the besis of the yecr 1950 oonul:stion this
will emount to 5, 'CO cu. ft. 'er dzy. Corresnonding hect
velues are 659 to 720 3. T. U. mer cu., ft. of oes.

It will be shown later th=t the »resent estim: ted =mount

of ses is more thon sufficient to hect the ~ump st:tion

buildinz,



PROCZEDIS

The design hes the estimated population of 14,200 percons
for the year 1920 as its' basis. The auount of gas produced
is assumed to be 0.4 cu. ft. per capita per day. Using these
assurmptions the amount of gas produced will be 5,680 cu. ft.
per daye.

The four ges vents of the Imhoff tank will be covered with
a 4" reinforced concrete cover, and each cover will be fitted
with a gas collecting dome. 1In the oulside gas vents the
five’pillars, wnicli are sn»uced at regular intervals, extend
f-om the surface of the tank to the top of the sludge honners.
In order to construct the ccver a section of the »nillar will
have to be removed. Tne underside of the ends of the cowers
will be built 1 foot below the level of the water surface in
the flowing through chambers, and the hizuest noint on the
covers will be at the water level. Tne covers are sloned
usward from the ends to the geas domes so the guas will collect
&t these points. The covers ere below tne water lcvel so the
scum Will not rize to tne surface of the wcter in the vents
and form e hird met. If the scum is kept wet it will settle
to the sludge hopners. To prevent clozsinzg, a scum barrier
made of boards set loosely is placed at the bottom of the ges
domes . '

In order to get a good bond betwecen the old concrete, end

the cover, a portion of the old concrete will Lave to be



1emoved. A strip of concréte 6" wicde end 2" deep will be
removed from each side of each vent along the line of the
cover. The joint between the vent, and the cover will have to
be viater tight.

The gas collecting domes will be mede of 3/8" steel plates.
Details of the cover and of the dome zre shown on the blue
vrint.

The gas burner tinat will be used is a Basmor <5 - W - 6
boiler. Tris boiler has an input ratiig of 165,000 B. T. U.
per hour and an out»ut or aveilable R. T. U. rating of
132,000 E. Te U. per hour. This boiler i1s mede by the Premier
Heater Division of the Crene Co. LaTorte, Indizna.

There are taree rooms that will require hewt. They are ;
the motor rocm, &nd the room &acjoining, both of winich are on
the first floor; and the pump room, which is in the basement
below the motor room.

The amount of radiation surfece required in sq. ft. for
ezch room was obtained by following the procedure given by
H. A. Thrush and Co. of Peru, Indiezna in Sweet's Catzlog File
for 19236. The temperature to he maintained will be 70 degrees
Fehrenheite.

The size of the rire used for riping the ges from the Imhoff
tank to the burner will be 2" in diameter. The size of the iire
for the hot water flow to the radiztors will be 2" and 11" in
diameter, &nd the return pite to the boiler will be 2" in

diemeter. All sizes of nine were taken from other designs.
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The gos viidenr rises to ture surfrce of the tank is collected
in tue gas cocllecting domes. Tae vressure due to tne rising
gzs forces tiue gzs in tiue domes tur.ugin »nides 2" in dismeter
to tae ~ump st:ition. The gas goes turougn = condeusats trip,

es reduceds  For

o
~

and taoen a nmcter records tne emount of

sefety mezsures thue gos nDusses turousnh e Sressure relief end

a flime tr »e The rressure relief is con.aected to tue weste
burner vanich is sleced outside of tle buildinge I'rom the

flewe tro) tne gis poes to tee burner. The witer woich is
hezted to 130 dejre-s Ihrenheit is circul:sted tiroush nives

2" ¢nd 1;" in dizmeter to tlie rediators, @ad is returned to

the boiler tarougn Hines &% in dirmeter LY mesns of =n electric
circulsting water nunn.

A victer tank is ingtzlled uc.1l Tue ceiling cbove the boiler
to care for th Xramslon cnd contriction of the weter being
hecteds A Dpine is connected from the flow line to tais t=nk.
A two nen tempersture recorder records tae temcercture of tae
flow to tre radictors and tie return weter. 4 1) foot chimney

10 incuaes in dirmeter is used to carry awey the »nroducts of

comvustion,.



e "‘ JSATTY 2 YT T

e aa s S miea e e aas

rom Ges Collecting DHomes to Zoiler

Sorrml- from the Toxtboolr,

O [}
n n

L®]
n

w2 w
1]

ot
S

-
=
ore

para ae . oam SV o “r A ] CT -
sevvert_e ~nd L€V SC Dis osel Iv' icter 1D and Ly
o e Lo
-~
TR
e Ul
[ e B 2
A 0L D 5
LT
G eV (W

dror In fressuare Ter 1,200 fecet of —i-e in lb. rer sq. 1in.
cu. fte 0of Zos ner miaute

recoracd tenmpertture 1n degrees I o4 £59.5

Tue cro° in Nressare in incaes oI

9000 1 2D X &

e lengty of e So.m o ~ice Txoil Lie s collecting dowmes to

Dsiler 1s 0 Teets Tuerefore tie dro> in -ressure 1s,

D0.3225 lo. ter =z;. in.

i: clrijuat to use & »nine 2" in di-metcr, for tue dro> 'in

ire iz less tiarn 1.0 1o. 1cr 5. ine

022925 x =.21 + 12 = 2.2970115 incucs



Small oo - size3)Y x S ox 12t
Tect loss tharcu.n 11 exfozed or cold surfzc.s.
Isiposed wall - brick vell coerfficient = 0.493
S0 x 12 4 2(% x 12) = (7 x Z)(doors) =
2(3 x 3)(vindows) = £23 sg. ft.

Tos: per nour = 70 x 0.45 x 5.2 = 17,000 Za 7o U

Ceilin_: = coeificient & 0.590

el

A

Loss per hour = 73 x 0.50 x (9 x 3))

1,135 2. ~. U,

ITloor = ascsume temperaiture in bicement to be
45 degrecs in zero weatuer
Temperature difference is 25 degrees (7) = 4%)
Coeflicient = 0.52

Loss per hour = &5 X 0.6. x (9 x 30) = 4,150 3. T. U.

Door (3 x 7) - coefficient = 0.359

Loss per hwour = 70 x 0.69 x (3 x 7) = 1,012 B. T. T.

Alr enverins rocem by ialfiltrstion
Two &i. changes every hour
Voluwc of yroom = 30 X 9 x 18 = 3,540 cu. ft.
Coelficient = C.033

Locs per our 8 70 X 0,005 x 3440 = 39100 2. T. e

Totel E. 7. Ue loss rer hour = G4 9000






Ascuwee tenersture to be 4% (corees in cero el

Temper ture differeice is 2E de_rces (70 - <F)
Concrete w1l coefiicient = D.44

) x 12 4 £(1C x 15) 4 (1o 2 30) = i,0:) s,

Tooz mner Wour = 2T x .44 x 2,070 = iyl
A1iT enteriang room oy infiltr:tion

Cae cir cuwnge eVery nour

Volue of room = 00 x 15 x 18 = 8,190.cu. fto

Coefiicient = ©.D09

Loss ner Lour = 5 x 0.29% x 8,10

Totel 2. 7. Uas lOoss ner nour = by

Radiztion eguirements for Zach Roou
Using vwzter with & temzerature of 130 degrees
e a heat emission of 170 . 7. Je. pexr cur from

ae
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ilotor Rooz 75,522 & 170 = 431 5g. Ll
A 11 Moo 4,700 & 102 2 200 scg. ft.
Iump Room 24,620 * 170 = 14 =q. Lt
Totol reciating suriice = TU5 sq. Tt

Totzl . Te Je requirenent ceor wour = 135,297
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An estimite of tlie ges coasumntion Tfollowin; tlie nprocedure
given by the DPremier Ilester Division, Crine Co., L.Porte Indizance.
With en averaze 3. T. U. velue of oas of 70D, the emount of
gas necessary for nectiag tiie water will e 0.1 cu. ft. per

dezree doy ver sg. fte cf ridiztion.
Detrolit llicuizrn ues 59494 degree diys
Grund Rerids llicuigsan nos 6,534 desree deys

Using tiie averaze value of these two cities tae number of

dejree days for east Lencing llichissn would be 6,514.

Tae totel rzdietion is 7956 sq. fte.

cting

M

4Lssume 210 n

Average cu. ft. of gzas »er dey

.

P

"

5,51

0
21!
Anvproxim~tely 3,270 cu. ft. of sus will te wested in tue
ye.r 1950, if the »resent tyne of trectment »nlint is still in
uczc. On the busis of thne nresent po-ulction of 8,801 persons,

annroximately 1,050 cu. fto of zzs will be wvasted.

Witn an outdoor temner=ture of =10 de rees I and an inside
temner:ture of 7) dejrees I’ the amount of gas required iz as
folloviss

difference in t-omnerature, 3) derees
Jrximam consamption in cu. ft. ner dzy

N.1 x 30 x 7956 x 0.575 = 5,575
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taere is cveil:=ple only 2,530 cu.

day. Thne temcer~t re tirt cin ve nzint-ined iss
. S0 E)
YY) x J.l X Lo = 17 degrees I
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Basmor 2
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Flame Trap
Pressure Relief

Condensate Trap

wrougsnt Iron Tipe
235 ft. 2" diameter
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5 - li" 2 1.75

1 - ;" < 0450
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7 = 20 = =050
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CONCLUSION

The amount of gas assumed to be generated is a minimum,
also the coefficients used in determiniﬁg the B. T. U. losses
are conservative. Consequently on the coldest day there will
probably be enough gas to malntain the desired inside

temperature of 70 degrees Fe
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