


Why Green Labs

ÅñGreenòis the new industrial revolution.

ÅThe ESCOôs ,Utilities,owners, engineers and architects 
who recognize this as a fact, and create the first 
opportunities, stand to gain the most.

ÅMany opportunities in Old & New Labs that are virtually 
untapped.

Å Some call these opportunities ñlow hanging fruit.ò

Å Fume hoods are not ñworkingò as well as we are told

Å Exhaust systems are not ñworkingòas well as we are told

Å Complicated controls are not ñworkingò and most know

Å Labs smell really bad and all know

ÅWhy fix old labs and design new labs to be ñGREENò?Not 
for us,not for our children but our grandchildrenéWHY?



Designing ñGreenòmeans we must 
challenge  benchmarks AND seek 

strategies/designs at the beginning of 
design that minimize environmental impact.

ONLY 12 hoods
100 fpm@ 

Full Sash

100 fpm @ 18" 

Design

Converted or New 

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 Trees reqired to 

clean air pollution
109.6 74 33

Tons of Waste Recycled 

Instead of Land filled 
166.3 112 51



PAYBACK or LONG TERM 

INVESTMENT

ñMostcorporate officers are so immersed in

discounted cash flow of profitability that they donôt

know how to translate between there own financial

language and the engineersôlanguage of Simple

payback. They therefore may not realize that a 1.9

year Simple payback is equivalent to 71 percent real

after tax rate of return per yearò



DOWN STREAM 

THINKING

What Drives The Design

What Drives the Energy use



What Can We Agree On About 
Fume Hoods 

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

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

3. Does the Laws of physics that apply to 
fume hoods yet to be discoveredé or can 
they be found in a college text on the 
study on ñ Incompressible Flowé.Fluidsò

4. What is the only reason for the Fume 
Hood?





What Some Labs Look Like

Too close to door

Equipment and table 

cloth on airfoil

Airfoil removed

Equipment too 

close to sash

Obstructions and Equipment & 

sash can t close



Facts about Laboratories

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

Å Exhaust or supply static pressure costs $0.05 per CFM for every ¼ 
inch @$0.10/KWh.

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

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

Å 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 BTUs.

Å Less tangible Ą Fertile ground for multi-million dollar lawsuits 

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

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

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



WHAT MAKES A LAB SAFE

ÅRule #1 ïNever compromise safety in the name 
of Energy or Cost

ÅAlways invest in the Maximum achievable and 
affordable fume hood,exhaust and supply 
systems for worker protection  

ÅHow will you protect your people?

ÅFOLLOW Regulations, codes, 
standards, and test Fume Hoods to 
failure



Remember the 

shorter worker

Sash Movement

Test to Failure



How Does A Hood 

REALLY WORK ?



A FUME HOOD IS LIKE A 
FIREPLACE





Anatomy of A Fume Hood Spill





Reynolds Number Ratio 
Relationship



Articulating Baffle-Max Achievable & 
Affordable Safety     

Corrects for

Loading

Heat

Worker activity

Sash position



STABLE VORTEX  CFD 
VECTOR ANALYSIS

51 fpm face velocity

0 ppm leakage

By CFD and Test



SABLE VORTEX HOOD CFD 
TRACER GAS ANALYSIS

51 fpm = zero

SPILLS


