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Note on a LAYOUT OPERATICNS 

Reference Number Plywood Veneer Dryer Control Device 

C. Ted Van Decar 
Colorado Department of Health 

Condellsable hydrocarbons are respon- 
sible for the blue-haze plume from 
commercial plywood veneer dryers. 
This blue-haze is it recognized air p o h -  
tion problein associated with plywood 
veneer drying and control authorities 
are developing regulations tu limit these 
hydrocarbon emissions. 

The visible bluehaze plume consists of 
hydrocurbon materials that condense 
after the plume cools below the stack 
exit temperature of 30!I-31O0F. 
Douglas Fir and Ponderosa Pine veneer 
produce the most visible plume, The  
hydrocarbou emissions from the dryer 
stacks sveruge 63% condensable and 
3i% volatile fraction. Study of the 
condensed hydrocarbon fraction has 
identified the b u k  of the condenste as 
abietic acid.! Also present are ses- 
quiterpenes, fatty acids, resii: esters, and 
resin alcohols. The divisioir tempera- 
ture between condensable and volatile 
hydrocarbons is i0"F. 

4 pilot control device, designed by 
the author, has successfully dernon- 
strated that the blue-haze can be elim- 
inated,by condensing the hydrocarbon 
vapors,in a fi,m:ed tube matrix heat 
eschanger-conelser. The pilot unit 
handles'5~0,cu ft/min of Yeiieer dryer 
emission gas. The unit vas designed 
u+ig basic heat transfer techniques and 
knodedge of veneer dryer emissions. 

The two factors responsible for the 
success of the pilot unit are a Iarge 
surface for condensation and laminar 
flow. Finned tubing provides the large 
surface area for condensing the hydro- 
carbon vapors. To prevent the forma- 
tion of a hydrocarbon fog while maxi- 
mizing the coiidematioi: of hydrocarbon 
vapors U I I  the coiidenser surfaces, a 
temperature gradieiit wis e<tnblished 
by m:iintainillg Inminnr flow of the 
~ n l i ~ i o r :   is throu:h the uiiit. I f  the 
i , y d r ~ ~ ~ r l m n  vn~iors tiad been rapidly 

helosv their dc'ir point in the I ~ d k  
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gas stream, the eondensing vapors 
wnild have formed droplets entrained in 
t.he gm stream and thus be emitted to 
the atmosphere as a visible blue-haze 
plume. 

Heat transfer data for air, ised.in the 
calculations, was justified due to the low 
concentration of hydrocurbon condew 
ables present in the veneer dryer emis- 
sion gas (0.185 X lb condensables/ 
Ib of air). 

The illustration depicts the finned 
tube matrix condenser and its associated 
hardware. The rate o$cooliiy air flow 
is controlled by a vent::i the cooling air 
supply duct and by chaiiging the size of 
the cerit.rifugnl fair driving pulley. The 
emission gas flow is controlled by u gate 
valve upstream of the finned tube 
matrix. 

The characteristic blue-hare, was 
absent from the control device emission 
plume during '24 tests; only a light water 
vapor plume was visible. During four 
tests there were no visible emissions, not 
even water vapor. 

The fiiined tube matrix condenser 
produces an invisible plume when the 
emission gas exit temperature is be- 
trveen 104 and 230'F. Hydrocarbon 
removed is a function of temperature 
droi) through the control device and 
varies from 0.47 ppm/OF at an emission 
gas exit temperature of 203OF to 0.25 
IW1/'F R t  113OF and averages 0.32 
111)111/'1'. The percentage of total 

.. . 

Flgure 1. Fin tube condenser m a t h .  

hydrocnrbon removed (condensable and, 
volatile) vnries from 26% . a t  the 
emission gus esit ternpent& bf 230'F 
to 50% at 104°F. .. 

Air operutional unit designed to 
handle 10,000 SCFM at an emission gas 
exit temperature of 140'F would cost 
518,000 per dryer installation.. The 
operatioii:il unit would hare the follow- 
iiig characteristics: 

1. Laminar flow and 140°F emission gas 

2. Water cooled, courrterilow. 
3. Cooling mater Bow mte of 69 gal/min 

with ai: SOOF temperuture rise. 
4. Overall size: 60 hy 60 in.  face :\nd 

30 in. deep. 
5. Self clenning. 
6.  Price includes: pump support struc- 

ture, and TFE surfaced fins. 
I. Maintenance and operahiug cost 

would he $1200/yr. 
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