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Q = —(HHV)ota1 + (Hsensibie)outiet — (Hsensible)intet + Heat of Solution (1)
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C+0,-»CO, @ o, = (32/12)(c)

H, +0.50 ,— H,0 (2 0, =8|(H)-(cl)/35.5]

$+0,- S0, (3 0, =(32/32)s)=(s)

B, (Bound Oxygen) (4) data from waste analysis

O, (Theorrtical Oxygen) O, =M +(2)+(B)-(4)

N, (Theorrtical Nitrogen) N,, = (3.76x28/32)x O,
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A, (Theoretical Air) A =0, +N,

EA(%) (Percent of Excess Air) s bl ab

A, (Actual Dry Air) A, = (1I+EA(%)/100)A,
H,0 from Air 0.0127(A )

A, (Actual Air) A, = A, +H,0 from Air
W (Waste Loading Rate) dles bl ab

R, (Actual Reactants) R, =A, +W

Sl ge 0.0127 (kg — H,0)/(kg —dry —air) L 0.0127 (Ib—H,0)/(Ib—dry —air) lsa Cugb) Cod U1 les ;o coges Sl 0

adgl Aidxn 4o Gl il 31 Juols &Y guamo duswlxo 12 Jou

S5 8yl G same
co, co, = (aan2)c)
S0, S0, = (64/32)(s)
HCI HCI = (36.5/35.5)(Cl)
Oy 0y = (EA(%)/100)x 0,
Noe N,. = (EA(%)/100)x N,
N, (t) N, (t) =N,, + N, +BN
H,0 (from combustion) o[(H)-(c1)/35.5)
H,0 (1) H,O (t) = H,0 (from combustion) + H, O (from Air) + Waste Moisture
G, (ActualGas) G,=C0, +S0, + HCI+0,, + N, (1) + H,0 ()
Ash Ash =% yS ¥ oysS & yuSE
P, (Actual Products) P, =G, +Ash
(HHV) corar = Z[m * (HHV)]; i = each inlet stream (2)
i
(Hsensible)outlet = Z[m x Cp x (T - TO)]i + [m x Cp x (T - TO)]Ash + mHZO(t) x (AHV)Water (3)

1
where i = each flue gas species
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Cr(COy) = (0.45)+(1.67)x0-(1.27)x0%+(0.39)x0° (ki/kg K) @
C+(SO) = (0.37)+(1.05)x0-(0.77)x0%+(0.21)x0° ®)
Cr(02) = (0.88)-(0.0001)x0+(0.54)x0%(0.33)x0° (6)
Cr(N2) = (1.11)-(0.48)x0+(0.96)x0%(0.42)xO° O
Co(H:0) =  (1.79)+(0.107)x0+(0.586)x0%(0.20)x0° @)
Tae=(T+To)/2 6=Tae (K)/1000
[6]o:Tse comas 125 (225 Jgosb 5l oolisiol b 5 1S5 (sl cols Jlid 0 ogasio &)l >
Cpash (Btu/Ibm°F) = 0.18 + 0.00003(T — T,) 9)
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Q = _HPCC—>SCC - (HHV)total + (HSensible)outlet - (HSensible)inlet (10)
+ Heat of Solution
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Volume = Residance Time % Volumetric Flow (at 1000°C ,1atm) (12)
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Re = (12)
5 oslizasl b Jobes ,ad a5l o Seilat 42y555anss K(MZS) 5 Joleo ;a8 D(M) e s Lanssza V(MIS) 1 0 a5
Slangl dadse 1o Caeyw M )b 5labl o 49l dbaxe oo 5 Job b 98 o1 0 a5 .ol anle b5 13 doles
il coy A,

D = 2ab/(a+ b) (13)

v =Q/A (14)
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CDD/CDF
PM CO (total) HCI SO, NOx Pb Cd Hg
5.43E-
Uncontrolled E.F. | 1.73E01 | 1.91E-01 | 29.75E-07 | 2.21E01 oL 231 | 6.19E-02 | 7.53E-03 | 4.34E-02
w 3.24E-
0 S.D.+F.F. 1.54E-01 | 1.94E-02 | 4.25E-09 | 1.34E-01 o1 2.63 | 9.47E-05 | 2.68E-05 | 3.33E-02
Ee]
£
E S.D.+C.l +FF. | 3.78E-02 | 25E-02 4.79E-8 1.79E-01 1'225 2.45 | 3.69E-05 | 1.21E-05 | 3.93E-03
c
@]
© H.ES. 4.27E-01 | 3.00E-02 - 1.47E01 - 2.04
S.D. = Spray Dryer F.F. = Fabric Filter
C.1. = Carbon Injection H.E.S. = High Energy Scrubber
G195 0595 £95 3l (Sl lons jau Allj (&b -5
w‘ W) 05)9] 4 J5A> ).) 4J9JLJ FUET LN )b oolazw! b)}a ‘st.u..‘o )lf 9 U“))f 0)9.§ Le 603)5 GLM:)LM AJLJ) Slasice
[6] 4956 alihxo 41 (5393 (b 31 lasiun 5 [B] (410,50 )95 4 (5099 (Giliww Lo b Slaziuold Jour
Proximate Analysis (as received) Elemental Analysis (dry)
o (<3} @
38 % £ >
X Eo 7 22 I c H N s O Ash I
LS 3 8 T
% % % % Btu/lb % % % % % % %
Medical 0 5356 10.03 3632 8724 63 937 012 0 747 1576 4.27
Waste
22,02
Natural gas 0 100 0 0 7 69.3 22.7 8 0 0 0 0

S JoL.o‘ Lf" B ol rnL?u‘ |) W JS BL S d 4.))|9.A u‘y‘so ‘n)y ;.;Lu.qL‘ZA ﬁL?u‘ 54 Jsd.> &_)LC)'UD‘ )‘ oolaw! LJ
sl o b B 5 0oy (celes p p,59kS 34,846.03) 4,5 JS o, b awslin L5 (34,847.02) 04,9
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30 ez Ol 085 sl Bk ol sales 67,619.05 s90> ;0 V=3.55 M/S saal s s oo bl o j8deis
Al oo ale B 9.83% osga> o 44l alrize | =9 5 50 ewiledl iuST ao 0 5 4l 115 Joles
ol oo ools lias 1 IS 10 jem allj oy (>l ol
Secondary Chamber
Effluent:
CO,: 1270.5+2206.60 kg/h

S0,: 0.00+0.00
HCI: 0.00+40.95

Primary Air:
O 2240.25kg/h 0O, 0.00+3584.40
O,.: 3584.40 N,(t): 6067.28+19164.24
Ny 7370.42 Secondary Air: ‘\‘\\ ' '
Nae: 11792.67 Oy 1832.00kglh W\
Moistyre; 0.00 Oz: 0.00 I\
P Nai 6027.28 0\
1
' Nae: 0.00 ™
N Moisture: 0.00 PN
1 AYAY
\ \
\ \
N 4
14

Primary Chamber
Effluent:

CO,: 2206.60 kg/h
S0,: 0.00

HCI: 40.95

Oy: 3584.40

N,(t): 19164.24

11 AN, AaAAN Ar

Waste: Natural Gas:

C: 601.80 kg/h C: 346.50 kg/h

H: 89.50 H: 113.50

N: 1.15 N: 40.00

S: 0.00 S: 0.00

0:71.35 0: 0.00

Cl: 40.80 Cl: 0.00

Ash: 150.60 ol plnil (o2,b asds 1 S0 Agh: 0.00

=95 S 10 bouia¥T 450 5,591, -6
@93 g 4yl (gl Al oy 4ijlg0 gl oS 5 1S Jgu

Jol> Y PCC SCC PCC+SCC  Molar Weight PCC+SCC

&l kg/h kg/h kg/h kag/kg-mole  kg-mol/h
CcoO, 2206.60 1270.50 3477.10 44 79.03
SO, 0.00 0.00 0.00 64 0.00
HCI 40.95 0.00 40.95 36.5 1.12




Og 3584.40 0.00 3584.40 32 112.01

Na(t) 19164.24 6067.28  25231.52 28 901.13
H,O(t) 1339.96 1021.50 2361.46 18 131.19
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