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Why Green Labs

A i Gr eisthetnew industrial revolution.

AThe ESCO6s ,Utilities, owner ¢
who recognize this as a fact, and create the first
opportunities, stand to gain the most.

A Many opportunities in Old & New Labs that are virtually
untapped.

ASome call these opportunit
A Fume hoods are not nAwor kin
AExhaust systems are not nw
ACompli cated controls are n
& Labs smell really bad and all know

A Why fix old labs and design new labs to be i GR E E Nat ?
for us, not for our chil dren



ONLY 12 hoods 100 fpm@ 100 fom @ 18"  Converted or New

Full Sash Design HP FUME
KWH/year 400,217 261,960 121,718
Therms/year 34,196 24,880 10,440
Total MTCO2 generated 482.3 327.4 146.9
Passenger Vehicles 88.3 60 27
Home Energy 42.6 29 17
Acres of Tr_ees req.lred to 109.6 74 33
clean air pollution
Tons of Waste Recycled 166.3 112 51

Instead of Land filled

Designing n Gr e aneans we must
challenge benchmarks AND seek
strategies/designs at the beginning of

design that minimize environmental impact.



PAYBACK or LONG TERM
INVESTMENT

N Mo s torporate officers are so Immersed In
discounted cash flow of profitability that they d o n C
Know how to translate between there own financial
anguage and the e ngi n elangwsage of Simple
pnayback. They therefore may not realize that a 1.9

year Simple payback is equivalent to 71 percent real
after tax rate of returnpery ear 0




DOWN STREAM
THINKING

What Drives The Design
What Drives the Energy use



1.

What Can We Agree On About
Fume Hoods

Do you believe that fume hoods work as
well as the industry that makes them say
they work.

Is the fume hood a magical piece of
furniture or a mechanical device?

Does the Laws of physics that apply to
fume hoods yet to be
they be found in a college text on the
study on N I ncompr es s

What is the only reason for the Fume
Hood?



FUME HOOD FACE VELOCITY
IN PRESSURE

120 fpm - 0.000898 in wc press
100 fpm - 0.000623 in wc press
80 fpm - 0.000399 in wc press

FUME HOOD FACE VELOCITY
IN MPH WIND

120 fpm - 1.36 mph wind
100 fpm - 1.13 mph wind
80 fpm - 0.91 mph wind




What Some Labs Look Like

e 3 DTS SN > q»-
Obstructions and Equipment & =
sash can t close

| , = | "M Equipmenttoo ‘E.e
Equipment and table RS el | closetosash
cloth on airfoil iy T e Ml e S

[

recoll ¢




Do I Do o I»

Do Io Do Ix

Facts about Laboratories

One CFM of conditioned outside air = $3.75 - $5.50 per year.

Exhaust or supply static pressure costs $0.05 per CFM for every %
inch @$0.10/KWh.

Hydronic piping system pressure cost = $0.50 per gpm per ft of head
(0.43 psig, $0.10/KWh).

Mechanical equipment first-cost for 100% OA system = $26.50-
$33.50/CFM.

Labs use 5 times as much energy as a typical office building.EPA and
DOE estimate if 50% of the US Labs reduce energy by 30%, the net
energy reduction would be 84,000,000,000,000 BTUSs.

Less tangible A Fertile ground for multi-million dollar lawsuits

High-performance and low-performance hood products cost
approximately the same $1000/linear foot.

To operate our countries Fume hoods will create over 6.4 trillion
metric tons C02 equivalent GHG/year

If our nations fume hoods could be all converted,we could become an
Oil exporter



WHAT MAKES A LAB SAFE

A Rule #1 7 Never compromise safety in the name

of Energy or Cost

A Always invest in the Maximum achievable and
affordable fume hood,exhaust and supply

systems for worker protection
A How will you protect your people?

AFOLLOW Regulations, codes,

standards, and test Fume
fallure

oods to



Remember the
shorter worker

Sash Movement

Test to Fallure



How Does A Hood
REALLY WORK ?



A FUME HOQOD IS LIKE A
FIREPLACE

BASIC FUME HOOD

BASIC FIREPLACE
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Face Velocity vs MPH Wind
120 fpm = 1.36 MPH

100 fom = 1.13 MPH

80 fpm = 0.91 MPH

Reynolds Number

Less than 2000 Laminar

Std Bench Hood 20,000 to 43,000
the longer the hood the greater
the Re, the greater the
turbulance

Pypam Fome Hood with Verticn! Sash sed

Entrained flow

Fully turbulent ’

Spreading and
decay

Figure 7.3 Decay of a jet exiting into a reservoir.

"Incompressibie Flow" Ronald L. Panton
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I—El STABLE VORTEX

VORTEX CHAMEER,

SIZE VARIES WITH
SASH QPEMING
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FACE VELOGITY
CHAMBER
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S1ZE WARIES WITh
SASH OFENTS

FIG.7 VORTEX & FACE VELOCITY CHAWBERS OF A |
BISTABLE VORTEX FUME HOOD '




Reynolds Number Ratio
Relationship




Articulating Baffle-Max Achievable &
Affordable Safety

g | _Linear Damper
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Fume Hood
Vortex Alarm
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STABLE VORTEX CFD
VECTOR ANALYSIS

1 fpm face vel‘
ppmleakage i

y CFD.and Test
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FLUENT 6.1 (3d, segregated, sped, rngke)

Velocity Vectors Colored By Velocity Magnitude (ft/min)




SABLE VORTEX HOOD CFD
TRACER GAS ANALYSIS

51 fpm = zero
SPILLS



