51
|

2 (Radiation section) (Convection

section)
70-80 %
20 - 30 %
1) Fire heater
Fire heater

2 (Radiant section) (Convection section)

Fire heater

1.1) (  5.1)

1.2) ( 5.2)
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5.1 Fire heater

1l

S
Convection coils_
Joee
e e e
eee
< eeo
L= Rediantcail.o
X ’ @ "h-“ >
—, 8
| e
! ————— T
h
. .\ A | o \\\ ‘ | J
Al ‘\ \. |‘ .
Burner Buroer Bueners
n (0 n
B -
Battle siecy: ljee ecl : , coco|
. ccee;| __...---Convecuoncoil==--r-e-._.llg g p €
cceen T LA
ceo ci ctcoo
+} Convection C — —
Jigo L
"4Extencid
[Saurface -\ - -
. Rkl ¢ X ’
% ke 2 Radiaat codl~ | X /
S BT 3 2 Y ' |
BERA 5 \ / !
+- Radiant coil | |- \ 1 | | -
: [ O A 4 {
p \er F I -
2 ¥ “+ Burners R B
H AR |
r A T =
4 “ .- -
| 4 S |
Burners * 4,/ W
| by | / \ | |
3 . |
u s | %
| 1
> . 'l *Terminal manifolds f ~ .
) N [ (9)
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Fire heater (
5.1)
() Fire heater ' (All radiant)
Fire heater

Heater

0.5- 20MMBTU/hr

() Fire heater (Helical coll)
Fire heater
Heater

Fire heater ()

() Fire heater '

Fire heater

Fire heater
Fire heater Fire
heater

10-20 MMBTU/hr

() Fire heater y (Integral convection)

Fire heater

10-100 MMBTU/hr

() Fire heater (Vicket)

Fire heater

50-100 MMBTUhr
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pj (Double-Fired)

() Fire heater

Fire heater

-Convection codl-.

K

J o J J
nannnguvisluuwueu [1)

717 5.2 Fire heater
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Fire heater (

5.2)

() Fire heater (Cabin)

Fire heater

Fire heater
10-100 MMBTU/hr

() Fire heater ' (Two box)

Fire heater Fire
heater

100 - 250 MMBTU/hr

() Fire heater (Cabin with dividing bridge wall)

Fire heater

20-100 MMBTU/hr

() Fire heater (End-Fired Box)

Fire heater

MMBTU/hr
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() Fire heater 2 (Fired box with

side-mounted convection section)

Fire heater

Fire heater

20- 200 MMBTU/hr

() Fire heater ' (Doublefired)
Fire heater
Fire
heater

20 - 50 MMBTU/hr

2) (Recuperators)

53,54 55

5.3 (Radiation type recuperator)



Cold Al
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Vast# Gai
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(et Al
<] 1o Pracoss

5. [1]




5.4 (Convective type recuperator)

Cooled
: Wasle Gas-

Hot
Waste Gas

5.4 [1]

82
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5.5 (Combined radiation and convective type

recuperator)

7"\ Couled! Waste Gas

A\

jon;

Sect

Ve

gl

Con

on

sec

n:
‘High AT

-

Hadiation

55 [1]
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52 (Air Preheater)

(Combustion air)

2537
521 '
( 5.6)
13.17
250
101.6

30 12,000 Nm3hr

400 °C Dr-Ing Schack&Co.0J

Dusseldorf
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522

56

86



Overhead

crane

5.23

4795 MAGNA-FLAME Burners

NORTH AMERICAN MFG.CO. 4455 East 71s Street CLEVE, OHIO 44105

(Fuel rich) 1,000%

5.7 5.8 Blower 5.9
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77 5.8 Blower 18aiausannauauazqinsaiguainia
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5.10

53

(Blower)

101.6

26

5.11

90

30
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5.5

(Steady State)

3. (Source) (Sink)

6. (Uniform)

Shires ( [20])

5.12

0/ Qg + Qi+ Qp

Qf
Qz

Qp

92
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Colburn (

[20)

Nu = a Re°/f pr-3 (5.2)

Nu (Nusselt Number)
a 0.33
0.26
Re (Reynolds Number)
Pr (Prandtl Number)

(5.2) (Film Temperature)

aad= hgR(Tg-T W) (5.3)

heKT
T9
Tw

@ Heat to Waste

Waste Gases

Heat to Sink
Q —c

5.12 [20]
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(CH4

co2

56.1

fC_C,dT =Q '+a=H,+HO0

3000 K

2300 K

94

(54)
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(Reaction  zone)
(Excess enthalpy combustion)

(CO>L,
- =(CO,+CO. &9

0?2
CO

(Rate constant)
Arrhenius

ke Ao 59



9%

A (Frequency factor)
T
(5.6)
(Arrhenius’law of reaction rate constant) A E , 5.13
Arrhenius exp(-E/RT)
(Special energetic molecules)
exp(-E/RT)
E E
, E/RT 5.13 A

(Frequency factor)

(Pre-exponential factor)

In k,

ANNT -ER

T K

5.13 [21]
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