Ahmed Sultanuddin Babla, "Fluidized Bed Combustion of
Lignite", AIT Research Study, 1988

Ol of Rice Hull : Theory and
g & Sohn. Braunschweig/Wiesbaden

Albrecht Idﬂsg-‘—eifrf R. | -:ﬂ scale Gas Producer-

ewg & Sohn. Braunschweig/

Albrecht  Kaupp,

\\'“COlbustion of Carbon

ized Bed" Transaction, Institute Che-
| 1973 pp 121-131

Babla, 5 : ombustionof Lignite" Master

ergy"” FAO Rome,

e AR T V) e

Combustion: The effect of sorbent and coal feed particle

size upon the combustion efficiency and No emission”
International Fluidization Conference, Henniker, N.H. 1980
pp. 185-194 '

14




ns

Beer, J.M., Sarofirm, A.F., and Lee, Y.Y. (1980),
. "No formation and Reduction Fluidized Bed Combustion of
Coal”, The Proceeding of The Sixth Int. Conf. on Flui-

dized Bed Combustion, Atlanta, Georgia, U.S.A., p. 942-958
Bhattacharya S.C., "Lecture Note" from the course of

Renewable | f rces & Bioenergy : Technology and
‘ e of Technology

3 Narendra Shah,

Paddy  Husk,Applied

J.5.M. ,.—sayzm

Botterill, Bed Heat Transfer",

Bunyakiat, ID Premyothin, W., Sakethoﬂ, P., Damronglert,
antf ﬂechcharven, L. (1977), "Experiment of Shale 0il
eLo) N ¢ .:l !C‘.‘; ‘ DA 8' 'l.i

‘“f Science, Chulalongkorn University.

Y WIANN I umwmaﬂ

Bulyakiat, K. and Premyothin, W. (1977), "A study on

eseach Report, Faculty

Mae Sot 0il Shale and its Products from Retorting”, Research

keport, Faculty of Science, Chulalongkorn University, Vol.2,
p. 41 :




116

Cao Bo-Lim and Feng Jun-Kai (1883), "The technology

of Fluidied-Bed Combustion Boiler in China", Procee-

ding of The First International Fluidized Bed Combustion
and applied Technology Symposium, Beijing, People’s
Republic of China, Vol.1

Chen, T.P.

Boectins asid Btili-

Chiruppapa, g
zatiog gl ;_N’Oi ‘\\ Research Report, Feculty
of Engisee ;f’ ~r gkorn 1 1versity.

| ) GG

Combustion Engine 1nd§4in Brit ’at. 784, 595, Appli-
cation d tdgfiéha Julyy 1955 (Application date in U.S.A.

Pat. 785, 398,

Combustion
I]1957 (Application date in

Applies ( 30th 'Oct.,

#uﬂ“”“ﬁ?MHWﬂﬁ

Davidsol® J.F. 3 Hariggon D., "Fluidization? , Acadenic
3 W RSt 1a e

Demircan, N. (1978), "Rotating Fluidized Bed Combustor”,

Fluidization, Cambridge, University Press

Egat (1981), "Results of Analysis of Mae Sot 0il Shale",

~ Private Communication.



17

Electricity Generation Autority of Thailand, Annual Report(1983)

Energy Prospect to 1985 (1874), "A report by a Secretary

General," ODCD Paris, Vol. 2, p. 98

M., Vicker, M.A. and Jenkun, F.
erience with Prototype Shell
of The‘ Seventh 1Int. Conf.

Fisher, M.J., Willies
(1982).. "Or

Boiler", %

e

on ?" nghiladelphia, U.5.A.
Ginble, A 7 ppepation of The Georget.own Univer-

"-\. N
St “_ perator, Proceeding of The
_'z Bed Combustion, Atlanta,
17317

"Combustion of Large

Gibbs, B.M. and E B.
) .
Coal Part.iéfes:i

BN L,

Unﬁersit‘a ‘D/ﬂis f <

idized Bed", Fluidization, Cambridge

- in a Fluidized Bed"
Fluidlzation, Proceedings of the Second Engineering

Apes mmwzmm“:::m
o 'Elv??}@r&lm 222, VDI-

q Verlag Gmbh, Dusseldorf, 1978 pp. 51-58

Godfrey, T.G., Cooper, R.H. and Devan, J.H. (1980),
"Heat Exchanger material for Fluidized Bed Coal Combustor,
ibid", Proceeding of The Sixth Int. Conf. on Fluidized
Bed Combustion, Atlanta, Georgia, U.S.A., Vol. 2, p.448-460




Highly, J., Waye, W.G. and wWillies, D.M. (1980), "Operating
Experiance ﬁit.h Prototype Fluidized Bed Boilers", Pro-
ceeding of The Sixth Int. Cont. on Fluidized Bed Combustion,
Atlanta, Georgia, U.S.A., Vol. 2, p. 318-333

lopment of The Fluidized Bed

Highly, J. (1983), "The

Horio, "" arc} t d Development of NO_
‘ Fluidized Bed Coal Combustion in
Sixth Int. Conf. on Fluidized

s, ALUEL RN TNE N T

¢ o o/

BT GRS JSMANOAGD R b
9 Fluidization, proceedings of he secon Engineering Founda-

tion Conference, Trinity College, Cambridge, England 2-8
April, 1978 pp. 246-250

Icisteerr (lmo) .




19

Krishnan R.P.; Daw C.S.; and Jones J.E.,"A Review of Fluidized
Bed Combustion Technology in the United States", Heat

and Mass Transfer in Fixed and Fluidized Beds,

Hemisphere Publishing Corp., 1986, pp. 433-455

Kunii D.,Levenspiell 0, "Fluidization Eggineering Toppan

Company Limited, To

Lanauze R.D., Duffy . ‘Po

"Fluidizeded “Conblis pal and Washery Wwastes"

Fluidzat.io . nidization Conference,

Henniker -

Litt R.D.; Blow 4G \1 solid Flui-
dized Bed £on mt ation" Modern Power systenm,

vod )
May, 1982 pift 414% - L

Lurgi (1980), "Cost of —Hss B0k 0il Shale Project”,
Conuniﬁtim he Ministry rdustry, Thailand

MD. Nawsher Algi
- @Gas Produce f or Rice Husk" AIT Research study, 1985

Mesko, J. Eﬂ uﬂ ’1 nﬂﬂj wﬂ ’lniler Design,
Construction and Test Program Pope, Ev and Robbuns
q el tumaed 10 T THE™

Mineral Fuel Division (1979), "0il Shale Reserve Estimate of

‘ Mae Sot, Tak Province", Department of Mineral Resources,
Ministry of Industry, Thailand



120

Moussavi, M. and Yen, T.F. (1978), "Environmental Improve-

ment by 0il shale", edited by T.F. YEN, ANN ARBOR SCIENCE,
p. 205-220

Nack, et al (1975), "Fluidized-Bed Combustion Review",
: in Fluidization Technology Vol. 1II. edited by D.L.

Kearns, Hemishpere wpbing Corp.
R

Naude D.P. 3 Dutki 2 _Bed Combustion of .
Poor Quality Coad™ Fluidi

Prodeedings of the second
Engineering " Foilnds L Confereace, Trinity College,
Cambridge, '

B, pp. 280-285

Perry, "Chemical#Eng

d Schmidt, H.WE.

circulating Fluid Bed : An Alter-
Supply and Enviromental Pro-
: Sixth Int. Cont. on
Gea gia, U.S.A., Vol. 2,

Peterson, W., Daradimo

(1980), "Co

native Approach iz
E= s
t.ect.ioniI The Proceed
e e
Flnidi '%'I::-——-—:--- DUSL1IoNn

p. z1z-zf3‘“ <&
Phillips, ‘ﬁ o /(196 Bed Tech-
no@ﬂﬂP mm@m plications”, Proceeding
of The First 1Int. ‘Fluidized “Bed Combus and Applied
QKA AU TR T Bl o e
q

Vol. 1

Pit.rolo, A.A. and Shn_ng, J.Y. (1980), "Fluidized Bed

combustion of 0il Shale", Morgantown Energy Technology
Center, Morgantown, WV, U.S.A.




Poersch W., Zaberschek G., "Fluidized Bed Combustion of
Fuels with Different Ash Contents" Fluidized Conbustion:

Systems Applications ; Proceedings of the Institute

of Energys’ International Conference London, 3-5 November,
1980 pp. IV

-2~-1 t jvf/’f '
@ Fluidized-bed Energy
t

‘ORM, New York, U.S.A., Vol.

Potterson, W.

Polzunov, J.I. (1 : entif and Production Association
LS 5
for st ' § ilghing Pover Equipment”, V/0 Tswetmetprom

Praserthanm, P. dized Bed Combustion

‘fo the second Fluidization
e, 1984.

L Sy
et

of lignite., Procesd
B0 R
Technoéogz seminar”, Ba
- v

Premyothin, W. gﬁs" A5 I darogenation of 0il Shale",
Researc

Report Faculty of Science, Chulalongkorn University

w HUEINUNINUDS, ...,

Combustion of 0651 _ tuidize 8 .of Limestone"

iq ym B8 5 ARE : : ute '\ cal Engineer,
1974 pp. 124-129

Robinson, F.B. (1972), "Development of Coal Fired Fluidized
Bed Boiler", OCRR & D Report No.38, Vol. 15 2

Sagethong P. "Combustion of Rice Husk in Fluidized Bed and

121




122

Heat Recovery." Research Report, Chulalongkorn University,
1983.

Sakdivanichkul, S. (1982), "A study of The Prodﬁction of

Cement from Spent shale by Semi-Dry Process", Master’s
Thesis, Dept. of Che

‘ pg., Graduate School Chulalongkorn

Sangt;ang'pla, P. (1980 _,3:‘ 3is_  ,‘- esting of Liquid Fuel
from 0il Shs I
ment, Chuls

University

. of Research and Develop-

Sohmidt - Coller 8), "Investi-

gation . of .: i or.;, , of Kerosene fronIShale
of The Gree et ,, '
of 0il Shgl’e

»"Science and Technology
ANN ARBOR Science, p. 183

Skimmer, D.G. (1971), . I

\

‘ bustion and Cost",
Mills & Bopl Lis ...u..... :

| 2
Siebenhuner, (1975) "Geological Investigation of Mae

“Ff‘hﬁﬁ HETSWEP £y ™

Singh, R.; heswari Rc.,qojha, T.Pe3 "Efficient use of

| @AH. The Shin-

q Norinsha co.,Lt.d, 'rokyo 1980 pp. 31-37

Sribuangarm, D., Hongsapitoon, S., Damronglerd, S., and
Sakornvimol, W. Coal Combustion in Fluidized bed, roceedings

of the Second Fluidizat.ion Technology Seminar, Bankok,
August, 1984. v




123

Standard 0il Development Crop., Delaware U.S5. Patent

2 591, 595, 1st April, 1952 Application date 9th
September 1949)

Stinger, J. (1986), "In-Bed Corrosion of alloys in Atmos-

pheric Fluidized B stion", Proceeding of The

Sixth Int& yl ed Bed Conl?ustion, Atlanta,
Georgia, U. vl .22 4—447

-
nvong, .. "Fluidized Bed

of The ixth Int. Conf. on Fluidized Bed Combustion,

‘“ﬁmﬁ*ﬂﬁmﬂmm”

proceeding of
The sSixth 1Int. Conf. on Fluidized Bed Combustion, Georgia,
U.5.A., Vol. 3, p. 957-987

q

"Experimental result from an 0.4 m-diameter Fluid Bed Pilot
Plant" Fluidization, Proceedings of the Second Engineering




Foundation Conference, Trinity College,

Cambridge,England, 2-8 April, pp. 258-283

Thamnomsap, S. (1984), "Correlation of 0il Shale Volume and

Specific Gavity at chamlong Source, Mae Sbh, Tak Province",

Natural Fuel Division, Dept. of Mineral Source, Ministry of

Industry, Thailand \X‘ ' ,/

vanichseni, S., Slla g,‘, K.,—Mvisarn, V., Praser-

tham, P., WA Dt . and-Narkswasdi, J., "Atmospheric

Fluidized & Combus! . of _Shale". Proceedings of

the Second eminar, Bangkok, August,

'1984.
vanichseni, 5., #5ilap 'u-4; ’f! Ko\ 8 d " vadhakanon, S.,
"Fluidized J - : Mixed Fuel of Thai 0il

Shale and Lig ib i
ence on Alternativgr;n "8

‘J,.--:/

iami International Confer-

urces, Miami, Decemeber, 1985.

Vanichseni, Ny, acharakuldiloke,
N. "Hahh;iaﬁic: d éépultion of the Combus-
tion of Ligg ite in Atnq&gheric Fluidized Bed Combustor".

hﬂ T RN Sﬂfﬂﬁe on Alternative

Enetgy Sources, Hiali Decelber, 1985.

AN INIRNPIANEARY .

prasertham, P., Wuthpitak, 8., Narkswasdi, J. and
vaddhakanon, S., "Energy Utilization of 0il Shale :
Fluidized Bed to be submitted to Electricity Generating

Authority of Thﬁiland”. October, 1988.

124



125

virr, M.J. (1980), "Introduction of a Package Water
Tube Fluidized Bed Boiler", Stone Platt Fluidfire Limited

Yate J.C.3 Walker P.R. (1976), "Particle Temperature in a
Fluidized Bed Combustion" Fluidization, Proceedings of 2nd

Eng. Foundation 8 England 2-6 April, pp. 241-244

ﬂ‘LlEI’JVlEWIﬁWEI’]ﬂ‘i G
’QW’]ﬂﬁﬂ‘iﬂJNﬁﬂﬂﬁl’]ﬁﬂ



126

AULINENTNYINS
AMIANTUIMINGINY




GOPYR1GH

BY DEPARTMENT OQFACHEMICAL ENGINEER Loy OF ENGINEERING
. Y

v"ir’h
i¥ |

ﬂﬂﬂﬂaﬂ ﬁ’mﬂﬁf"fﬂ‘i
ammﬂmmwmaa

Lel




- THIS PROGRAM C DESIGN OF

L

Program 5ﬂ,

]
J us Vanichse
Chlnn p Benyajati

A3t Ef'm'a‘

8ct




Pl
of minimum fluidiZing
@z

3. Combustion effic¥fency
~$%§,,‘ﬁ{

&his system is 100% .

4. Minimum Ibe calculated

hape ), if there
|
J

from """

is no bed aterial

A A @Wl SNHANT
snm aIN IO 3»11)1'1’37]8’1& g

6cl




Fuel : rice husk : 3600 kcal/hr
elelely] : 38,7 2 .1 (by weight)
: = . 004 m
ALr ¢ Viscosity kg/(m.s)
eLele] Density kg/m"3
Temperature celcius
Bed material : sand = .67
: = .5

= 1550 kg/m"3
(as sphere) = ,0004 m

‘:E

=

Do you want V ?
£1) Changed 11 gs E angé bed material data
(2) Change“fuel data (5) No, continue please
(3) Change alg, data

Choose nﬁmmmwmmm
QW’lﬁNﬂﬁﬂJ 1NN Y

W

ofy




Combustion tem
Fuel feed rate (
% excess air
Resident time (sec
Fluidized bed veloCity - mes of Umf
Bed height (m) T

Alr flow rate (e m*3/hr
Umf Y ‘fd 6 m/s
uf - 885966 m/s
Cross sectional ea of FBC — 1.093158 m"°2
Combustor ‘s heigﬂ} = 2 76579 m

from éembustion kcal/hr

e 152 VM TR 4 AR THUIADT, coneinn
awmmmummmaa

b




(1)
(2)
(3)
(4)
(5)

hing ?

and result of calculation

7] ol \\ lculation

Printout inpu

Goto design ba: " s i\\ alculate again
Goto input data }.-‘,;; 2 »-V a in

No, thank you and —"‘iw g

:;,.;

Chooseﬁn nuf r which yow want me to do next

ne wmn‘i |
Qiﬂﬂﬁﬁ@iﬂ.{mﬂﬂﬂmaﬂ

2tl




133

5 .
ailed Drawving of Combustor
Stand Pipe

e |
| 2 Tocation in System
3!. Plate 7 - Diagrame of .Temp. Measurement

pPlate 7 - 9% 0Orifice Plate and Location
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CYCLONE DESIGN

1]
-
«©
W
-8

Volumetric Flowrate Qo mi/s

Selected velocity. n/s

Given

a. %
T w 2.5
b s

o e ' A et
a ‘ L J-' » =
’b,‘ := Find(a b)does 2
- L b/ A 7

Solve, the-aBove edi:
Y
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For Stairmand Configuration

D s 2%a ‘ D = 0.441 m. body diameter

S B= = outlet length

bDe := = Hf;“' .2 - m. outlet diameter
- ; -—--..,

h := 3°a . 1:8 HHHR. cylinder height

H =22 8 @& ' ) overall *hieght

dust outlet diasmeter

\\ natural length

No of velocity head
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Calculate Grade efficiency

- find n T := 1000 K (design temperature)

=
"
P
|
==
!
=

find C

- = "ﬂf
If 1<(H-S),Vv=Val

Pi
i
¥

’ ‘a
-8 E v:l 2
VH = n-'f—«h@,y.wv?"’"“%}"" - - B

JRIAINT

= D - (D ~B)

2 2 0 |
D D 1+ S -h , d d 21
. vnl s qp o= (h . S) 4 W e e e 1 +' ’.. + ...J = |54 ,De Heoe
4 4 3 D. D. 4

V := if(1 = (H - S),Vnl,VHH)

V = 0.093
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find ¥
particle density # o= 1500 kg/m3
" gas viscosity - X = 0.000037 kg/m.s
particle size distribution dp := 0.00034,0.00035 ..0.000486
1+(dp)
Now we can find the 'figie %H- rom the values of C,",n

AULININTNYINT

1(d T P i o e

A ﬁﬂimuﬁﬂ‘ﬂmﬂﬂ

-........ re et e e i e s om0 it

0 9 . e e aerie e 4 mmer e f A e mem e s et Geee e e e e mes

- 2 ~

0.00034 dp ~ 0.000486
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calculatg Ke
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l al D - De

From Vs := 'lS o e er— then;
. 2. 4 -

. i = s .
thret
We have; F iz E A

Ke

L 1 —_— -
C =% v I"' d
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Calculate pressure drop;P

density.of gas-particle stfeam g := 0.0000058

Number of inlet velocity head Nz 2.822

water gauge

P 0.0 2 ). 817 ~wmm . Heg
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SS RETURN]

IF YOU HAVE DATA OF DIAAMET D AT WG 'R TURE PRESS RETURN

PIPE DIAMETER (M)? .1
ORIFICE DIAMETER (M)? .075 7
ROOM TEMPERTURE (C)? 30

WORKING TEMPERTURE (C)? 35
COEFICIENT OF LINEAR EXPANSION (

SELECT TYPE OF ORIFICE [FOR OL
[ENTER O FOR SQUARE-EDGE, 1 FOR

WAy T
SELECT TYPE OF TAPPING [FOR OLD DAT? m;"‘ —RETU
[ENTER O FOR CORNER, 1 FOR D AND D/2, -&’J: 1 NGE TAPPING]? 1
!“ f_a?"
ANY CORRECTION [O FOR NO, 1 FOR YES]? & ﬁJ

.

ENTER TYPE OF FLUID (EXAMPLE W
[***FOR OLD DATA ENTER ‘X" * "6—;‘.’.:;?11____, ra

[FOR OLD DATA PRESS RETURN@D ﬁﬂ

UPSTEAM FLOWING FLUID TEMPERTURE‘(C)" 30

ﬂumwﬂmwmm
QW’]ﬂ\ﬂﬂim UAIINYIAY
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FLOWING FLUID DENSITY (KG/CU M)
[FOR IDEL GAS JUST PRESS RETURN]?

ISENTROPIC EXPONENT [ENTER O F
ANY CORRECTION [ O FOR NO, 1 F

***PRESSURE DROP ACROSS O

DO YOU WANT INPUT 'MANOMETER RE >SURE DIFFERENT (Pa. )  DIREC

TLY

[ENTER 0 FOR MANOMETER READING, RENT]? O

FOR OLD DATA PRESS RETURN

ENTER MANOMETER FLUTD DENSITY AT ROQ ,_‘-"{S,u A G/CU M)
(MAY USE RECOMMENED VALUE OF 136 : “J2 13600
ENTER FLOWING FLUID DENSITY V “

(MAY USE RECOMMENED VALUE OF 1.95 R)? 1532

MANOMETER READING ACROSS ORIFICE‘( .m.)? 40
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(KG/CU M)
RY )? 13600

ENTER MANOMETER FLUID DENSITY AT ROOM
(MAY USE RECOMMENED VALUE OF 13600 KG

ENTER FLOWING FLUID DENSITY AT RO :
"(MAY USE RECOMMENED VALUE OF 1.1 l 1532

MANOMETER READING ACROSS ORIFICE
** *UPSTEAM PRESSURE***

DO YOU WANT INPUT ‘MANOMETER READ

' PRESSURE (Pa.)’ DIRECTLY
(ENTER O FOR MANOMETER READING, 20

- 1
(KG/CU M)
MERCURY )? 13600

FOR OLD DATA PRESS RETURN

ENTER MANOMETER FLUID DENSITY AT ROOM/TE s"

(MAY USE RECOMMENED VALUE OF 13600 KG/ e
M

o L
:"

ENTER FLOWING FLUID DENSITY AT
(MAY USE RECOMMENED VALUE OF 1} ':.‘1‘.‘._":.=w:?-‘.-"-'-“E\ai 532

ANY CORRECTION [ O FOR NO , 1 FOR‘ S ]?
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ORIFICE DIAMETER (M) at roo cenesse= 075
ROOM TEMPERATER (C)....... -
WORKING TEMPERATURE (C).. eesses= 35

TYPE OfF ORIFICE....... o ' «ese..: SQUARE-EDGE
TYPE SWE TAPPING ... V. .0 - R : Masec+ss.0.: D AND D/2 TAPPING

GROUP 2
' TYPE - OF SINRD. . ... i i et S W ....: AIR
UPSTEAM FLOWING FLUID TE : G2 Y % ceeees=30
FLOWING FLUID DENSITY ( y T -m.....= 0
FLOWING FLUID VISCOSITY ( ' AR NR.......= .00018
ISENTROPIC EXPONENT .... i . ......= 0
GROUP 3
*PRESS DROP ACROSS ORIFICE?
MANOMETER FLUID DENSITY at Toom =t e KG/CU M).= 13600
FLOWING FLUID DENSITY at room f{i {G/CU M)....= 1.1532
MANOMETER READING across o fice” %, 8 i o s = 40
*UPSTEAM PRESSURE *| -
MANOMETER FLUID DENSITY M).= 13600
FLOWING FLUID DENSITY &t veew= 1,1532
MANOMETER READING at upiﬂeau .. = 200

ANY CORRECTION [ O FOR NO, 1 FORsYES ]?

ﬂ‘HH’J’VIEW]iWMﬂ‘i
QW’WMﬂﬁﬂJﬁJMWﬂEﬂﬂH

yar




FOR SQUARE-EDGED ORIFICE
LIMITS OF USES : Sy
D AND D/2 TAPPING

. 2000000 <= BETA <= .15 :
.0709069 <= RE <= 1E087‘

MEASURED DATA :

PRESSURE DIFFERNCE (PA) = 5334.
UPSTREAM PRESSURE (PA)= 26674. s 4V
FLUID TEMPERATURE (C) =.........4 E, ' . 30

DENSITY (KGFU MIE s .isvnvninsseof _-__r:; : sse 1.164958
VISCOSITY (PA.S) et o A s e L e & . 3 . e o 0 0 000018
EXPANSION FROTOR il e iissninsees PR Y |

MANOMETER FLUID PROPERT

=
A 3600
= L" 13600

ORIFICE MANOMETER FLUID DENSI7§G ,
UPSTREAM PRESSURE MANOMETER FLQ!P )

TO CONTINUE PRESS RETURN ? d

AULINENINYING
RIANIUNRINYIAY

MANOMETER LIQUID)
ANOMETER LIQUID)



MANOMETER FLUID PROPERTIE

13600
13600

ORIFICE MANOMETER FLUID DENSITY
UPSTREAM PRESSURE MANOMETER FLU.

TO CONTINUE PRESS RETURN ?
GEOMETRIC FACTORS

ORIFICE DIAMETER (M) =........ |

PIPE DIAMETEBR (M) = .....0.ocive .100045

ORIFICE TO PIPE DIAMETER RAITIO .75

VELOCITY OF APPROACH FACTOR = ... 1.209486
CALCULATED RESULTS :

DISCHARGE COEFFICIENT = ............, ——— < .6306855

REYNOLD'S NUMBER = .............. ‘ﬂ;ﬁgy*ﬂﬁﬁ- ... 25294.56

FLOWRATE (KG/S) = ...........fos : . 3578983
FLOWRATE (CU M /S) = ........ I e ' 30722
PRESSURE RATIO (P2/P1 SHOULD EXCE

DOU YOU WANT PRINTOUT RESULT (Y/M')A

ﬂumwﬂmwmm
QW’mﬁﬂﬁm IR INNA Y

{

. 7.503376E-02




FOR SQUARE-EDGED ORIFICE
LIMITS OF USES :
D AND D/2 TAPPING
. 2000000 <= BETA <= .75
. 0709069 <= RE <= 1E08

MEASURED DATA :

PRESSURE DIFFERNCE (PA) = 533 . 4 40 vf*F ANOMETER LIQUID)
UPSTREAM PRESSURE (PA)= 26674. ) Iy ;
FLUID TEMPERKTURE (C) =......:: g B V% : 30

FLOWING FLUID PROPERTIE

TYPE OF PLUIR. , wali» R N SO ; s : ‘ ., «AIR
DENSITY (KG/CU M)=. ........ ceo V. . . RN 1.164958
VISCOSITY (PRIB) =...v.0 o . 00018
EXPANSION FACTOR =.......¢04

GEOMETRIC FACTORS :

ORIFICE DIAMETER (M) =.... ... 7.503376E-02
PIPE DIAMETER (M) = .... 0045
ORIFICE TO PIPE DIAMETER ﬁ[%ﬂq ‘nﬂ(ﬂiw EI‘] ﬂ%
VELOCITY OF APPROACH FACTORJ= +e.vuvevnnncennncnnnn b 209486
e AWTAN ﬂﬁm mfﬂ’l NYNAY
DISCHARGE COEFRICIENT G ... i v soanvecniionavnrsosans . .6306855
REYNOLD'S NUMBER = .......... i s i o S .. 25294.56
FLOWBASE: (M) -5 . s o o bais & ais bk s 9o w0 vod swa’s 3 ds s o« IFTBORD
FLOWRATR (00EM JBE 8 o iviiwioniiniassussarysakibessess 30722
PRESSURE RATIO (P2/P1 SHOULD EXCEED 0.75) =............ .8
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