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Table A-1 Data of Experiment at 1,350 rpm.
DATE. 25/12/83 RPM. 1,350
Producer G ‘ Diesel
Diesel " ' > 4 T mm.of Tw, Tw Exhaust
RPM il T;:c(;lue A 1:11;20 exhaust {cooling 012 oogt Smoke
mm~ /sec ae HZO (Bocsh)
B 323 48.3 9.97 160 2 0.63 275 454 29.5 45.6 4.0
1,328 59.8 19.94 155 14.5 0. 51 300 454 29.7 48.9 2.8
;306 66.9 28.:13 150 21.0 0.50 320 455 300 50.0 3.6
1,330 16X:1 37,03 150 28.5 0.55 350 480 30.0 5258 4.9
13332 362.1 42.93 145 33:5 0570 395 468 30.6 58.3 1.2
DATE. 25/12/83 RPM. 1,350
. Diesel T ' R 'I‘Win Twout Exhaust
RPM il N_gu X A B : ° e Smoke
mm~ /sec (Bocsh)
1,294 248.5 8.37 160 ﬂ lay“ ']m 29.5 44.4 116
1,343 35%1:2 19.23 165 rs s i . 32! 295 555:6 2452
1,359 447.1 29.56 165 22,5 t”}.S §7i2 342
i
1,327 | 516.5 | 36.68 Qew }ﬂ)ﬁ azssj s7.8 | 4.3
1,342 | 643.6 | 43.62 | 150 | 34.5 29.5 | 57.8 6.4

66



Table A-2

DATE. 25/12/83

Producer Gas;j-‘1II

Data of Experiment at 1,550 rpm.

TIME. 11.30 AM  RPM.

1,550

Fuel Diesel

Diesel e in H.O Exit T mm.of Tw Tw Exhaust
RPM oil N_qu v A Airz T gas |Exhaust |cooling in out | Smoke
mm ~/sec . ] I X < H20 o4e R C (Bocsh)
1,522 72.2 11..75 180 8.5 0.90 300 458 30.3 48.9 4.5
1,548 115.5 ~21.72 180 170 0.70 360 460 30.0 52.8 3.2
1,541 135.4 30.62 175 25.0 0.70 410 456 30.6 56.1 3.8
1,555 213.0 39.53 170 31.5 1.00 410 466 30.8 57.8
1,525 669.1 47.36 165 38.0 1.19 425 468 31 .4 63.3 8.4
DATE. 25/12/83
Diesel 7 Tw Tw Exhaust
RPM gil N-qu v in cut Smoke
mm_ /sec 9. G °.€ (Bocsh)
1,543 335.5 11,57 185 29.5 58.3 2.9
1,550 428.3 21.72 182ﬂ 29.5 48.9 2.6
1,571 542.6 31.34 18 qu 29.5 52.8 3.42
1,541 652.1 38.64 170 34.0 2.83; 33.0 AZS o 29.5 56.1 540
1,555 | 875.3 | 45.76 ‘Eq W"] : ?E‘u W"W ﬁ]’ﬂl Bo.o 60.6 | 6.8
q ; — :

00T



Table A-3 Data of Experiment at 1,750 rpm.

DATE 25/12/83 TIME. 1.30 PM RPM. 1,750

Producer Gas F

! *’ 1 Diesel

"ﬂ.,_'
Diesel onis in 5ol iR + Exit L mm.of | Tw Tw Exhaust
RPM gil N_gu v A Air2 G _og? gas jexhaust |cooling in out | Smoke
mm” /sec e C ®:C H,0 PLC ° C [(Bocsh)
1,764 | 181.4 | 9.79 | 190 9.0 1.45 J 33,0, 185 360 442 30.8 | 52.8 | 5.0
1,727 | 216.6 | 18.52 | 180 | 17.0 1.25 4.5, NN 185 410 442 30.8 | 54.4 3
.!_;__:‘ «
1,771 | 248.1 | 26.89 | 180 | 25.0 1.20 M7 2.5 34400\ V305 440 438 30.8 | 60.0 2
1,774 | 283.7 | 32.58 | 170 | 31.0 1.00 / '**4,{',: #1350, | 200 470 440 31.1 | 61.7 {2
il
1,759 | 572.5 | 41.31 | 170 | 38.5 1.25 § 7 430, 3 90 450 432 31.1 | 66.7 | 7.6
R g e k'
el l
{,l_';.:;:“.'.'; ¥
DATE. 25/12/83 TIME- 5 RPM. 1,750
- Diesel 0il Alone
152
Diesel Derding mm.of | Tw Tw Exhaust
RPM il ;_gu \% g cooling in out | Smoke
mm” /sec ¢ H,O il o ° Cc |(Bocsh)
1,753 | 359.9 | 9.97 18!2]' ﬂ: ﬁs 30.0 | 50.0 | 2.4
1,757 | 480.5 | 20.30 | 185 17.5 | 3.72¢| 33.5 | 4250 407 | 30.0 | 52.2 | 3.2
1,764 | 610.8 | 29.20% ﬁd’] Aa.ﬂljsﬁﬂ “%5’1’}% Ejﬁtﬂ lElso.o 54.4 | 3.9
1,694 | 696.4 | 35.08 R 175 31.5 3.55 33.0 340 409 30.0 97.8 5.3
1,752 | 930.2 | 43.80 | 170 39.0 | 3.50 | 33.0 | 440 410 30.0 | 63.3 | 7.1 n
o
H
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9. $I88MATISIATURN

— maswa _Lower Heating Value waw Producer Gas

iauaﬂ—mn'n'\\sﬁ 6.4 Gas flow rate 5.4 L/sec. (25°C, 1 atm.)

CO = 25.06%, CH, = 1.98%, H, = 6.%

Higher Heating Valu nA319 7% fu KJ/Kg mole at 25°€¢

asw CO = 282,990, CH, =+8804360,

4 . !
sun1s e lng /

CH4 * 202

T (16) 4 (64)

Latent heat % inzaenh i <759 (44)

H2 1 Kg mole finn Lal o n e 8 :
-
rsl

90 KJ/Kg mole H2
CH4 1 Kg mole iian La “ t heat wawun=2,250836 = &

000 KJ/Kg mole CH

Lﬂ %E}’ﬂ FEHA AR

— HHV - Latent keat

ﬁﬁ?ﬁf\?ﬂ?ﬁﬂ Nﬁ?%%&ﬂ@l&l

(CH ) = 89,360 - 81,000 809,360 KJ/Kg mole

4

L}N(Hz) = 285,840 - 40,500 245,340 KJ/Kg mole

Idecal Gas laws PV =R T
m m

P = aldquduusssnad = 1.0132x105 N/m2 (44)

<
il

YSunsuovuns 1KXg mole

T = gqangfl ~ K (25 °C = 298°K)
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R = Universal gas constant = 8314.3
J/ (Kg mole °K) (44)

.°.V = 8314.3 x 298 = 24.4538 m?/Kg mole

1.0132-% 105

LHV wevw Producer Gas # 5.4 L/sgec(25°C, latm) =(0.2506x282,990+0.0198x

809,360+0.069x245,340) /(24.4538) = 4,249 KJ/m3

loy rate.5.4 L/sec 4 LHV 4,249 KJ/m3

Fnsn1sdu tdavwaven : 1 AR A B2 9 MJ/Kg (12)

DI\

= (82.6x100)/(107.3)

= 77%
1el) fian Torgue 37.03 N-m.,

1330 rpm, Gas 6.0543n H.O at 37.8°C, Pilot Diescl joil 161.1 mm3/sec.
— i'"

- paswanhdvinuev Lafaduua u— ﬁ
el N nsnsans
RIREA TR 81

- -
- nasnalssEnSanusvAl1uEaUDN indavpua nt

sua1a n3Uil 9.1 @ 6.05 in H,0 la 5.05 L/sec @i 30 °C whéaqu
flogamafi wdsulyann 30 °C luwane o wnquiitelvile Gas Flow Rate: #ignasv

# 37.8°C
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’ .

273%37.8 }

g .". Gas Flow Rate a%w = 5.05 [ 303 1 ll L/sec.
1iledn 1du Gas Flow Rate # 25°C
Ideal Gas Laws PV.=C
T
.". Gas flow rate 25°C = 5.11 x (278+25) = 4.90 L/sec.
(273+37.8).

—

p unAn LHV wavun [ '/}dﬂ 6.3 la 3.980 MJ/m3
sy viEn EHAS 4,0%3.980 = 19.52 KJ/sec

16 '.1x41.886x0.85 = 5.74 KJ/sec.

41,88 "~ J/kg WATAIINU ALY

Ve

- nasnn Specific (Gdsificatio =

y & 1‘
tﬂa'ﬁ‘grnm avanu 3. g/hr,aoke. plate #iisuntquenany

ﬂiLEJ’J Vlﬂ'm NART
QW?ﬂﬁﬂiﬂJ UNIINYIAY

a. Orifice Gas flow Meter Caribration

3 . o ¥ . 3 » o
n1s Caribration whlaws e Orifice Gas flow Meter tw fuma
) - % - . 3 e I it '~
nugauavLadavnudiniioudnpasl7em walanefiun taaefudesuiaulutannad e tun
o e ) < . = = .
iaSay L@u tafiavsuanalTutSsauaeiiu n1dasnas Inauevuna lasamuansindean
\isuAual ugeaeeuhil Manometer aavw Orifice lananuduWuseiunsd Caribation

of orifice Gas flow Meter @v i s.1
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Caribation of Orifice Gas Flow Meter
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Figure|9
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nsnndaguusy Gas Flow Rate figumgdanvlysan 30 °C

Inlet

ference Level

ﬂummsmwmm
amﬁ;iii%ffufumwmaa

aanwunas (1) wnfaudn

Pl-P2

¥ = (Q/A2)2 - (Q/Al)z) /29
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AP chX/zg e dus v 33

A
wwa C

2 2
(1/A2) - (1/A1)

Ideal Gas Laws

97N @IS Ahlith : nei (3) la

ﬂ u ‘-ﬁanuuu CﬁcloldlI FJ.lter lj’

nAvugsEe 7.5 KW Tlirhseanuunnas L@on

nq,.,ﬁ\,aaﬁﬁa:ﬁﬁﬁmma VIl —

gavilavuunga fevszuna 5 KW dausznovuevifa mavﬂ’lmv\nnﬁu’lﬂnuﬂs"uﬂm Ao

co2 = 3.0%, Cxﬂy,4 01 5; 02 =1.3%, CO = 28.7%, “2 = 3.8%, CH4 = 0.2%,

N, = 63.0 Dadwseushinazi STP = 4106 KJ/m3 (3) aannuagemginavund tud T

50 °C uazgamgizevunsiieansainian 300°C

ANANNUSBUDINNS NaU LB tASavi 50°C = 4106 x 288 = 3661 l(J/m3
323
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- > g - G "
mnualnlss@ndammavaltuasurag teSaed tra 25% waz lovhdiuda s%

iitalnunada v
m#avmxﬁvfaxmﬂsﬂé'\m'xu%’mlin'a = 5x0.95 = 19 KW
) 0.25
nia = 68,400 KJ/hr
.*. Gas Plow Rate usnin = 68,400/3,661 = 18.7 m>/hr
1(300 °C) = 18.7x(2734300)
(323)
3
= 33.2:'m7/ht
aqluneaniaied ong | - u5£ 20 mm azlanruisanqelune
o tduagha 1 ing na 1 Sanngaimuzunenls luaiaa
laguil 2.59 uazunluntnug N ' : lter anugdit 2.59 la zu-azsv
Cylone Filter @il
b = , h = 160 mm
o & , De = 40 mm

1 u«@l{‘tuya‘ .
ﬂ‘lJEﬂ’NIEJﬂﬁWEJ']ﬂ‘E

., n11ﬂ1ﬂ ANTUDN H Tu Producer Gas 1"91” Orsat Apparatus

30BN S0IUMINYIA

181 Producer Gas lsiznlulunasa E1100 cc Tassunan D wruuna lu

nasA G, L 1Y) co, Tes Potassium hydroxide Solution snu G, v o, Tas Alkaline

2
pyrogallol Soluticn uaz G3 du CO Tas Alkaling Cuprous Chloride Solution
A uATEY une? tudaaziiu H,, CH,, N, TninduC cc Unesunad tudasenln inde 50cc

L d - - . - _e L d - -
uaa tdusnamauasy 100cc @i Ty HARUNENIRLG lunasa G, waatdeainliiqelanaan

Tu G, LHALNE H, waz CH, whunai inda tarlddausuaasinielylunssa El Tnudu A cc
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ia Ccc = diuamev N+ CH,+ H, sonualuund (Fo indv
. P 3 (C)
- H, n%\mﬁoglv.a Producer Gés - X aEE
. s o w8
.T.cHy, q%xmﬁegﬂfu Producer Gas = Y 755
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