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INTRODUCTION 

This a r t i c l e i s w r i t t e n mainly f o r the 
b e n e f i t o f t h e e s t a t e s , which are having 
f requent smoke l eak problems in the t e a dryer 
h e a t e r s ( a l s o r e f e r r e d t o as a i r h e a t e r s ) . 
The t e a d r y e r s t h a t are p r e s e n t l y used i n S r i 
Lanka are f i t t e d w i t h i n d i r e c t type dryer 
h e a t e r s and i t i s important t h a t they are 
p r o p e r l y mainta ined and o p e r a t e d . The p r o c e s s 
of check ing f o r smoke l e a k s i n t h e dryer 
h e a t e r s and i t s r e p a i r s are s p e c i a l i z e d and 
t e d i o u s o p e r a t i o n s t h a t are u s u a l l y c a r r i e d 
out by d r i e r e n g i n e e r i n g f i r m s . 

Smoke Taints 

Tea has t h e p r o p e r t y t o p i c k up t a i n t s . 
When smoke from a d e f e c t i v e dryer h e a t e r i s 
c a r r i e d i n t o t h e d r y i n g chamber by t h e main 
a i r - s t r e a m t h e t e a absorbs t h e smoke t a i n t . 
N o t i c e a b l e smoke t a i n t s , or f o r t h a t matter 
any form of t a i n t s , are f a c t o r s t h a t 
d i s q u a l i f y t e a . The market ing p o t e n t i a l o f 
such t e a s are low. 

There has been a n o t i c e a b l e i n c r e a s e i n 
the i n c i d e n t s o f smoke t a i n t s i n t e a s from 
Upcountry e s t a t e s a f t e r the s w i t c h i n g over 
from dryer f u e l t o f i r e w o o d . The source of 
smoke t a i n t has been t r a c e d t o t h e d e f e c t i v e 
dryer h e a t e r s . I f the t e a f a c t o r i e s had 



c o r r e c t l y f o l l o w e d t h e i n s t r u c t i o n s i n t h e 
o p e r a t i o n manuel o f t h e dryer smoke, t a i n t s i n 
t h e p r o c e s s e d t e a s ~ c o u l d have been a v o i d e d . 

Tea e s t a t e s are commercial v e n t u r e s w i t h 
t h e prime o b j e c t i v e o f e a r n i n g maximum 
p r o f i t s . T a i n t e d t e a w i l l s u f f e r i n t h e 
c o m p e t i t i v e t e a market . Hence utmost c a r e 
s h o u l d be taken t o produce t a i n t f r e e t e a s t o 
a c h i e v e p r o f i t t a r g e t s . 

Types of Dryer Heaters 

In S r i Lankan t e a f a c t o r i e s two main 
t y p e s o f dryer h e a t e r s ar e i n u s e . They ar e 
t h e t u b u l a r and t h e t u b e l e s s dryer h e a t e r s . 
The t u b e l e s s dryer h e a t e r s came i n t o u s e from 
about t h e 1 9 7 0 s . 

The t u b u l a r t y p e s have two v a r i a t i o n s , 
t h e S i r o c c o and t h e CCC m u l t i - t u b u l a r dryer 
h e a t e r s . But both t y p e s can be adopted f o r 
wood o r l i q u i d f u e l s . In t h e S i r o c c o type o f 
m u l t i - t u b u l a r d r y e r h e a t e r s t h e burnt g a s e s 
a r e conducted through t h e tubes and evacuated 
through t h e chimney. i n t h e CCC t y p e m u l t i ­
t u b u l a r dryer h e a t e r s , t h e burnt g a s e s ar e 
conducted o v e r t h e t u b e s and e v a c u a t e d through 
t h e chimney. In t h e CCC type m u l t i - t u b u l a r 
d r y e r h e a t e r s , t h e burnt g a s e s ar e conducted 
o v e r t h e t u b e s and evacuated through t h e 
chimney. Walker ' s d r i e r s a r e now n o t i n use 
e x c e p t i n some s m a l l bought l e a f f a c t o r i e s . 
This dryer i s f i t t e d w i t h a t u b u l a r dryer 
whose burnt gas e v a c u a t i o n system i s i d e n t i c a l 
t o t h e CCC t u b u l a r dryer h e a t e r . 

T u b e l e s s t y p e s o f d r i e r h e a t e r s i n c l u d e 
t h e d u a l - f u e l - h e a t e r s and t h e c y l i n d e r i c a l 
t y p e s which, are a l s o r e f e r r e d t o a s t h e f i n 
t y p e worked on l i q u i d f u e l . The system o f 
e v a c u a t i o n o f burnt g a s e s i n t h e f i n and t h e 
d u a l - f u e l t y p e dryer h e a t e r s i s s i m i l a r . 



The o i l f i r e d h e a t e r s are e a s y t o o p e r a t e 
and t h e maintenance i s a l s o n o t d i f f i c u l t . In 
h e a t e r s f i t t e d w i t h low p r e s s u r e burners a 
s t e a d y a i r temperature i s a c h i e v e d once the 
n o z z l e i s s e t t o produce t h e r i g h t f l ame . In 
h e a t e r s f i t t e d w i t h automat ic burners a f a i r l y 
s t e a d y a i r temperature i s o b t a i n e d w i t h t h e 
a i d o f a t h e r m o s t a t . In t h e l a t t e r , t h e 
p o s s i b i l i t y o f any r i s e i n temperature t o v e r y 
h igh l e v e l s i s e l i m i n a t e d . 

The o p e r a t i o n o f dryer h e a t e r s u t i l i z i n g 
fuelwood needs s k i l l and a t t e n t i o n and t h e 
e f f i c i e n c y o f o p e r a t i o n depends l a r g e l y on t h e 
o p e r a t o r and t h e q u a l i t y o f f i r ewood . Frequent 
smoke l e a k problems are encountered i n 
fuelwood f i r e d dryer h e a t e r s . 

Causes for Dryer Heater Damage 

Fuelwood dryer h e a t e r s need r e g u l a r 
a t t e n t i o n . Owing t o a s h o r t a g e o f f i rewood a s 
w e l l a s improper c o n d i t i o n s o f s t o r a g e , 
f i rewood w i t h a h igh p e r c e n t a g e o f m o i s t u r e i s 
sometimes used f o r t h e d r y e r s l e a d i n g t o 
adverse e f f e c t s . The product s o f combustion 
u s u a l l y c o n t a i n c o r r o s i v e s u b s t a n c e s and t h e s e 
condense i n s i d e t h e dryer h e a t e r and damage 
t h e metal f u e l gas p a s s a g e , thus c a u s i n g smoke 
l e a k s . 

I n c o r r e c t o p e r a t i o n o f t h e furnace 
sometimes c a u s e s t h e meta l p l a t e s and t h e 
tubes t o c r a c k . Fur ther , a f t e r a p e r i o d o f 
usage t h e p a c k i n g s o f t h e j o i n t s i n t h e dryer 
h e a t e r t o o g e t l o o s e n e d . I t i s through such 
damaged s e c t i o n s t h a t smoke and burnt g a s e s 
l e a k o u t . 

In t h e CCC type t u b u l a r dryer h e a t e r t h e 
o v a l and round t u b e s i n c l o s e p r o x i m i t y t o t h e 
furnace are f r e q u e n t l y damaged when f irewood 
i s rammed r i g h t up t o t h e row of o v a l tubes 
over the f u r n a c e . Tubes which are s t e e p e d in 
hot flame g e t warped and damaged. 



Methods for Checking Smoke Leaks 

There are s e v e r a l methods a v a i l a b l e f o r 
d e t e c t i n g smoke l e a k s . Of t h e s e , s m e l l , 
e l e c t r i c t o r c h and c a n d l e methods are commonly 
employed which g i v e s a t i s f a c t o r y r e s u l t s . 
The w h i t i n g p a i n t method i s sometimes employed 
t o l o c a t e t h e ' e x a c t p o i n t o f l eak i n the 
S i r o c c o type dryer h e a t e r s . There are a l s o 
i n s t r u m e n t s f o r d e t e c t i n g smoke i n t h e main 
a i r s t ream. The smoke d e t e c t o r ins truments 
used a t p r e s e n t by some e n g i n e e r i n g f irms have 
n o t proved t o be r e l i a b l e i n s t r u m e n t s , because 
o f t h e i r i n a b i l i t y t o d e t e c t very low 
c o n c e n t r a t i o n s o f f l u e g a s e s i n the : a i r 
s t ream. Even v e r y low c o n c e n t r a t i o n s of 
f l u e g a s e s have been known t o cause t a i n t s . 

In order t o c a r r y o u t t e s t s f o r smoke 
l e a k s i t i s important t h a t t h e r e i s thorough 
c l e a n i n g o f t h e dryer h e a t e r s . I f t h e t e s t 
has t o be conducted on a t u b u l a r dryer h e a t e r , 
a l l t u b e s , f r o n t and back p l a t e s and arch 
( S i r o c c o d r y e r ) shou ld be c l e a n e d w i t h w i r e 
b r u s h e s . I f i t i s a f i n type dryer h e a t e r t h e 
i n n e r s u r f a c e o f t h e c a s t i r o n s h e l l , exhaus t 
p o t t s , and t h e e x h a u s t gas mani fo ld shou ld be 
c l e a n e d w h i l e i f i t i s a d u a l - f u e l - h e a t e r the 
i n n e r s u r f a c e o f t h e c a s t i r o n c a s i n g over the 
furnace and t h e exhaus t gas mani fo ld shou ld be 
c l e a n e d . 

1. Smell Method 

P i l e some brush-wood somewhat i n t h e 
c e n t r e o f t h e furnace and l i g h t them and once 
t h e f lame c a t c h e s on s w i t c h on t h e ID fan w i t h 
t h e damper a t t h e minimum open p o s i t i o n . 
Once an adequate f i r e has formed p l a c e a smal l 
bundle o f f r e s h t e n d e r branch c l i p p i n g s o f the 
Pinus t r e e o v e r t h e f i r e ; t h i s w i l l produce 
an abundance o f smoke. I f t h e dryer h e a t e r 
under t e s t i s worked on fue lwood, t h e ^ a s h - p i t 
and the furnace doors should be c l o s e d and a l l 
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openings including the area around the doors 
and the flue box lids should be covered with 
clay paste after which the ID fan should be 
switched off. Next those conducting the test 
should move into the drying room and open the 
inspection doors of the ECP drying chamber. 
If the drier is FBD the man-hole cover under 
the feed conveyor should be removed. The main 
fan should be now switched on with the damper 
sufficiently opened to allow a moderate flow 
of air. If there is a leak large enough to 
cause taints then the smell of the pine 
clippings could be detected. 

2. Electric Torch Method 
This method is quite useful but detecting 

minute leaks in the dryer heater is difficult. 
A torch could be employed to detect smoke 
leaks by the following methods depending 
mainly on the type of dryer heater. Among 
these, the general method j.s applicable to all 
dryer heaters. 

a) General Method 
The preparation procedure for ;testing 

smoke leaks is similar to the one used for the 
smell method. However, instead of trying to 
detect the smoke by smell, a torch beam is 
used to see whether there is smoke in the air-
stream. In the case of an ECP dryer the beam 
is directed at the air-stream at the fan 
damper point while in the case of a FBD, the 
beam is directed inside the inlet air tunnel. 
If there is a smoke leak then the smoke can be 
seen in;the torch beam. 

b) Sirocco Tubular Dryer Heater 
In this method, the light is shone on the 

tubes from the air intake openings, emergency 
cold air inlet openings and from the 
inspection door depending on the model. 
Initially, examine for smoke leaks with the 
main fan and the ID fan switched off. If no 
smoke is detected then it could be confirmed 
by examining with the main fan on. 
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3. Candle Method 
This method i s u s u a l l y a p p l i e d f o r 

t u b e l e s s d r y e r h e a t e r s , but i t can be a p p l i e d 
t o CCC t u b u l a r dryer h e a t e r s and S i r o c c o dryer 
h e a t e r a r c h e s a s w e l l . In t h i s method t h e r e 
i s no need t o f i l l t h e a i r h e a t e r w i t h smoke. 
The dryer fan shou ld be s w i t c h e d on w i t h t h e 
fan damper f u l l y open and a l i g h t e d cand le i s 
h e l d a t s u s p e c t e d p o i n t s . I f t h e r e i s a crack 
o r opening t h e f lame o f t h e c a n d l e w i l l be 
drawn i n due t o t h e s u c t i o n c r e a t e d by t h e 
dryer f a n . The weak p o i n t s ar e u s u a l l y a t t h e 
j o i n t s and b u l g e s o f t u b e s . 

4 . • Whit ing F a i n t Method 

T h i s method i s u s u a l l y a p p l i e d i n S i r o c c o 
t u b u l a r dryer h e a t e r s t o l o c a t e t h e e x a c t 
p o i n t o f l e a k . Apply t h e w h i t i n g a t t h e 
s u s p e c t e d p l a c e s o r p o i n t s and f i t back t h e 
c o v e r s o f t h e dryer h e a t e r . F i l l t h e dryer 
h e a t e r w i t h smoke i n a manner s i m i l a r t o t h a t 
d e s c r i b e d under t h e s m e l l method, but i n t h i s 
method any k ind o f f r e s h green l e a v e s c o u l d be 
used t o form t h e smoke. Switch on t h e main 
fan f o r a few m i n u t e s , remove t h e c o v e r s and 
c a r e f u l l y examine t h e p o i n t s where t h e w h i t i n g 
was a p p l i e d . I f t h e r e i s a l e a k , grey o r 
b l a c k s t r e a k s o r smudges caused by t h e e x i t o f 
t h e smoke c o u l d be c l e a r l y s e e n a t t h a t p o i n t . 

g e n e r a l Comments 

I t i s t o be n o t e d t h a t n o t o n l y d e f e c t i v e 
d r y e r h e a t e r s but a l s o f a u l t y o p e r a t i o n 
t e c h n i q u e s c o u l d c a u s e smoke t a i n t s . In v i ew 
o f t h i s , w h i l e c l e a n i n g t h e d r y i n g chamber, 
e s p e c i a l l y t h e i n s p e c t i o n door g l a s s p a n e l s , 
t h e dryer o p e r a t o r shou ld keep an e ye f o r 
smoke d e p o s i t s . 

I n c o r r e c t t e c h n i q u e o f c l e a n i n g t h e dryer 
h e a t e r t o o c o u l d l e a d t o t a i n t s In t e a s . 


