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CHAPTER I 

INTROGL’CTION 

This is a repor t  of p a r t i c u l a t e  t e s t i n g  performed a t  A l l i e d  Products 

Company (Fac i l i t y  No. 411-0017), Alabaster,  Alabama. These tests were 

conducted May 28-30, 1974 t o  evaluate  t h e  e f f ic iency  of hor izonta l  

ventur i  scrubber app l i ca t ion  on lime k i l n s .  

The sampling loca t ions  were i n  the  5 foo t  square duct upstream of 

the  induced d r a f t  and i n  t h e  separa tor  s t ack  downstream from t h e  scrubber 

on t h e  No. 2 ki ln :  

The p l an t  accepts  quarr ied l imestone and manufactures quicklime i n  

A por t ion  of t h e  quicklime produced is f u r t h e r  processed 

by grinding and blending t o  form a br ique t ted  f l u x  mater ia l  f o r  use i n  

steel making processes. 

Mr. Jim Naish, Marketing Manager, and M r .  Frank Rikard, Al l ied  

Products Company, w e r e  p resent  during t h e  e n t i r e  tests and were respons ib le  

f o r  the  process operat ion so t h a t  t h e  maximum processing r a t e  was 

maintained throughout t h e  tests. M r .  Wayne Shookman, Mr.  Richard Seay, 

Mr. Tim owen and blr. Floyd Ledbetter of the  F ie ld  Services Sect ion performed 

the  tests f o r  t h e  Alabama A i r  Po l lu t ion  Control Commission. M r .  Ronnie 

Watkins represented t h e  Engineering Services  Sect ion during t h e  t e s t s .  

. 



CHAPTER I1 

SUMMARY OF FLOW PARAMETERS AND EMISSIONS RATES 

Tables I and I1 are summaries of t he  r e s u l t s  of t h e  tests performed 

on the  v e n t u r i  i n l e t  and o u t l e t ,  respec t ive ly .  

Source' t e s t i n g  recorded emissions of 1287.01 #/hr.,  1886.59 #/hr., ' 

807.46 #/hr. respec t ive ly  i n  t h e  i n l e t  duct.  Simultaneous t e s t i n g  i n  

t h e  o u t l e t  stack revealed emissions of 12.22 #/hr. ,  12.49 #/hr., and 

8;25 #/hr. respec t ive ly .  

of 1365.9 #/hr.* and a corresponding o u t l e t  emi'ssion of 10.899 #/hr. 

This  r e su l t ed  i n  a n  e f f i c i ency  of 99.2%. 

These f i g u r e s  y i e l d  a n  average i n l e t  loading 

It may also be  noted t h a t  a process  ra te  of 16.84 Tons/Hr. was  main- 

ta ined during t h e  test period. 

* This  average does not inc lude  t h e  1287.01 # /hr .  recorded dur ing  t h e  

first i n l e t  test. This  f i g u r e  w a s  discounted due t o  a n  i s o k e n i t i c  

rate below the minimum l i m i t .  

. 



T:,CLz 1 

TEST LVALlX'iIOi: 

ALI.IZD PRI)3l;CTS l 1 l l -T)917  
CO?TT)UCT)!I> Dil M P C C  STAFI? 

P/;RN.IETEP. RU?I 1 

A1T IIL1,'fA 11 1 . 2 5  

AVG SQRS', DELTA P 0. a4 

BAROFX'IKIC PRESS 29.75 

STACK PRESS 2 9 . m  

I*ETEK TEHP 105.15 

STACL TIE4.P 700.00 

VOLlK3 PETERED 56.42 

V0LUl.E PETERED STD 52.76 

TOl'AL VOLWE €!20 

VOLL?E I120 VfWO?. 

Z NOISTUPS, 

1.101, LIT DRY 

PIOL IIT WKl' 

AVG STACK 17EL 

FLO1: RATE ACTUAL 

FLOI? RATE STD 

PNlT In 

C O ~ ~ ! C K I ~ I ~ ~ T I O ? I  

PANT IX3S PATE 

x ISOKISETIC 

'66.20 

3 .13  

/ 
j 
! 5 .61  I I 

' /  I 
! 

29.53 \ \ 
1 0  i 18'.0S 

45 !J 8.65 

SCrUi% I;;I,ET 

rSl< 2 

1 .72  

0. eo 

23.65 

29.50 

101.59 

665.00 

65.30 

61.32 

89.80 

4.25 

6 . 4 9  

29.59 

23.33 

63.19 

132286.68 

43G52.35 

2037 9.39 

5.0421 

1386.59 

104.37 

Rc:: 3 

1 . 5 3  

n. 7s 

29.55 

23.flO 

102:37 

690.00 

65.64 

61.33 

69 .20  

-3.23 

5.07 

29.59 

29.00 

66.37. 

99482.58 

4276f1.60 

8773.20 

2.2023 

607.46 

in6 .55  

- - ... .. 



TABLE 2 

PAWETER 

AVG DZL'iX €1 

AVG SQ?W DELTA P 

BARO!EIKIC PPASS 

STACK Y W S S  

NETEX TEXP 

STACK TE2.P 

VOLIJNE ?UTERED 

VOLULTi I E I E R E D  STD 

TOTAL VOiUiE 1120 

VOLW4E E20 VAPOR 

X EIOISTUHE 

IIOL 11'1' DRY 

HOL m VET 

AVG STACK VEL 

FLOW RATE ACTUAL 

FLO!J ?ATE STD 

P!Xl' WT 

COIJCE2ii'CiWTIOiJ 

PART ?i\SS RATE 

Z ISOKIXTIC 

Rim 1 

2.72 

0.E7 

29.75 

29.79 

110.23 

121.40 

85.03 

.79.09 

311.20 

1L 75 

15.71 

29.59 

27.76 

53.23 

59603.56 

45595.01 

160.70 

0.0312 

12.22 

102.18 

RE4 2 

2.52 

0.  a5 

29.65 

29.69 

107.39 

134.20 

81.93 

76.30 

30s. 35 

14.61 

16.07 

20.59 

27.72 

53.02 

59365.b9 

41;098.01: 

1..63.2l1 

0.0330 

12.49 

101 .31  

5/31/74 

R!W 3 

2.20 

n. 71, 

29.5G 

29.60 

105.3rl 

135 .00  

77.14 

71.82 

30G. 20 

14 .51  

1G.SO 

29.59 

27.E4 

49.50 

55425.55 

40632.21 

110.50 

0.0236 

8.25 

i w l . i 2  

. 

6 . 



a 
1.257 

0.842 

29.75 

29.60 

29.84 

105.15 

700 

85 

56.42 

52.76 

66.20 

3.13 

5.61 

29.59 

28.94 

71.19 

106,785.08 

45,558.65 

11,292.6 

3.2957 

1,287.01 

0.00034 

25.0 

86.04 

0.85 

. 

Run I1 

1.726 

0.809 

29.65 

29.50 

29.78 

101.59 

685 

75 

65.30 

61.32 

89.80 

4.25 

6.49 

29.59 

28.83 

67.89 

102,286.88 

43,652.35 

20,079.3 

5.0421 

1,886.59 

0.00034 

25.0 

103.91 

0.85 

7 

' TABLE3 

PARAMETER SHEET 

(Inlet) 

Run I11 

1.63 

0.786 

29.55 

29.40 

29.67 

102.37 

690 

73 

65.64 

61.33 

69.20 

3.28 

5.07 

29.59 

29.00 

65.88 

99,482.58 

42,764.60 

8,773.2 

2.2028 

807.46 

0.00034 

25.0 

105.81 

0.85 

i 

, 



. Parameter Sheet  
( I n l e t )  

KP 

AH@ 

MCF 

e 

. - 2 -  Table I 

Run I 

85.48 

2 .12  

1.0149 

99 

Run I1 

85.48 

2.12 

1.0149 

99 

Run 111 

85.48  

2 .12  

i . 0 1 4 9  

99 

Orsat Reading 

% GO2 7 . 8  

% 02  8 . 6  

z N2 8 3 . 6  

% co 0 

I n i t i a l  Values for S e t t i n g  Nomograph 

Runs 1, 2, 6 3 

2.15 

110 

5 

0 .968  

. 



PARAMETER SHEET 

(Out le t )  

. -  Run I Run I1 Run I11 - 
A h  2.725 2.52 2.20 

-JF 0.874 0.859 0.799 

pb 29.75 29.65 29.56 

PS 29.79 29.69 29.60 

Pm 29.95 29.84 29.72 

tm 110.23 107.39 . 105.34 

t s 121.4 134.2 135.0 

- 
- 

t a . 85 75 73.' 

Vm 85.03 . 81.93 77..14 

vm s t d  79.09 76.30 71.82 

V l c  311.20 308.35 306.20 

s t d  .14.75 14.61 14.51 

%O 15.71 16.07 16.80 

Md 29.59 29.59 29.59 

% 27.76 27.72 27.64 

VS 53.23 53.02 49.50 ! 
I 

Qa .59,603.56 59,365.89 55,425.55 : 

QS 45,595.01 44,098;04 40,632.21 

% 160.7 163.8 110.5 

C ' S  0.0312 0.0330 0.0236 

PNR 12.22- 12.49 8.25 

n, 0.00033 0.00033 0.00033 

As 18.66 18.66 18.66 

ZI 102.18 101.92 104.12 

cP 0.85 0.85 0.85 

. 
t 



. .  
- 2 -  Table I1 Parameter Sheet 

(Outlet) 

Run I Run I1 Run 111 

85.48 85.40 05.48 

2.15 2.15 2.15 
Kp 
n H@ 
MCP .9949 .9949 .9949 

e 96 96 96 

Orsat Readings 

7.8 

% 02 8.6 

% N2 03.6 

% co 0 

% co2 

Initial Values for Setting Nomograph 

Runs 1, 2, & 3 

A H@ 2.15 

110 

18 

1.0 

. 



CHAPTER 111 

DESCRIPTION OF PKXESS OPERATION 

The t e s t s  described i n  t h i s  repor t  e re  conducted a t  an average 

production r a t e  of 16.84 t o n s / h c  + The operating capacity f o r  t h i s  kilm 

is 350 tons/day. 

The feed, which cons i s t s  of l imestone rock, is delivered continuously 

t o  t h e  k i l n  by a conveying system. 

conducted, i s  an 8' 6" x 250' revolving cyl inder .  

The k i ln ,  on which the tests w e r e  

The fue l ,  a mixture of 50% coal  and 50% n a t u r a l  gas, e n t e r s  t h e  end 

opposite of t h e  feed and is combusted r e s u l t i n g  i n  a temperature of 

approximately 200O0F. Although a temperature around 1500°F r e s u l t s  

i n  decomposition of the  limestone t o  CaO and C02, higher temperatures 

a r e  necessary t o  complete t h e  ca l c ina t ing  process within a reasonable  

r e t en t ion  time. The product, CaO, is allowed t o  cool  and then i s  

shipped i n  bulk by rail.  

The gases r e s u l t i n g  from combustion and ca l c ina t ing  a r e  drawn out 

of the  kilm a t  t h e  feed end of the  kilm and forced through a v e n t u r i  

scrubbing system. 

and 1062 GPM scrubbing water. 

The v e n t u r i  operates  with a 15" W. G. pressure drop 

The scrubbed a i r  en te r s  the  entrainment 

separator  and exhausts through t h e  s t ack  a t  a temperature of approximately 

120°F. The water from t h e  scrubbing system empties i n t o  an o ld  quarry. 

. 
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