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PROBLEM STATEMENT FINAL DESIGN, APPROACH, PLAN RESULTS Input power ve Kilnair tamparature

Before sale, lumber is dried, and its moisture removed in a + Set a power value on the steam pipes to | The simulations showed:
steam-heated “kiln:” achieve 150° F for wood drying.

« Compare power values when kiln inlet air is | 1hatastandard kiln requires 370kW to maintain 150°F.

preheated with a HX unit (inlet temp. of 138°F) | The kiln with an HX unit only needed 340kW to
and without a HX unit (inlet temp. of 50°F). maintain 150°F.

INPUT POWER IN KW

drying kiln 370KW — 340kW 0 0
0w " 100% = 8.1%
Inlets
Outlets Thus, the simulations show that a lumber kiln uses 8% 9 95 100 105 110 115 120 125 130
Kiln drying prevents timber and lumber from warping once less energy when retrofitted with SlI's HX unit. TEMPERATURE IN FAHRENHEIT
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installed in homes, furniture, and other products.

SlI builds kilns that vent hot moisture from heated lumber.
: Simulation results for kiln with a HX unit
Sll sells a heat exchanger (HX) unit that preheats inlet kiln Kiln

air with outgoing moisture. Body

We simulated & quantified the energy saved by preheating -
with SlI's “HX” unit, which differs from the direct moisture 170
venting that's common in the industry:

Simulation o
HX unit input data Red Oak without HX Red Oak with HX i
Fans - Fan speed 400 ft/min 400 ft/min %
— Steam Pipes Inlet &
pressure 14.69 psi 14.69 psi It
Kil ith Inlet velocity 200 ft/min 200 ft/min
Sits |I-:x AIr Outlet . .
) Flow (o) o (e LTy 3] Pressure = 14.69 psi | Pressure = 14.69 psi
unit _for Incoming air
pre.hela:ln.g ‘ H ‘ temperature 50°F 138°F
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Internal diagram of the HX unit outside | RS _ _ The team was tasked with simulating the effects ofan ~ + Camron Cooper, Mechanical Engineering
1 — Varies Varies HX unit on a dry kiln to verify the design and . cpyistian Glave, Mechanical Engineering

performance of this product alongside energy savings.

cold air | Sethoundary conditions ] » Scott Gallant, Mechanical Engineering
Simulation . :
[ Initialize the solution | approach » Based on the results acquired from the team’s Sponsor contact: Matthew Glascoe
simulations, it can be concluded that an HX * Faculty mentor: Dr. Scott Rowe
KILN WALL [ Enable solution menitors | unit saves a measurable amount of energy (8%) . Special assistance from: Dr. Kaitlyn Tyler, &
hot kil % during lumber drying.
ot kiln _ ; . Rylan Paye
EXHAUST InTake hot air | Run Simulation + An 8% energy savings equates to =$1,868 in
DA BRSO Modify boundary monthly savings for gas-fired heat and =$3,650 in
(UPWARD) conditions monthly savings for electrical heat. [Based on
= i [ Check for convergence | Y current market rate for NC from bls.gov]
Vents A | steam ies S o> FUTURE WORK
‘ 2 = = » Simulation accuracy would be enhanced by
[ Check accuracy | detailed wood and humidity modeling for use with
Typical kiln, Air wet-bulb and dry-bulb kiln temperature data.
outlet & inlet Flow @ @ + Detailed HX unit modeling, atop overall kiln
air c:nnnt modeling, would likely reveal design modifications
exchange ‘ that could enhance energy savings.
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