
Our Hotels Are Thinking Green!       

A great opportunity at an opportune time



• Energy Today

• Life Cycle Cost

• Unique Approach To Clean 
Air

Agenda items



• Choosing the Proper Filtration

• To Protect  - Décor 

•
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Protecting the Guests? 
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Protect the Equipment
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Range 1 Range 2 Range 3

(MERV) 0.30 - 1.0 1.0 - 3.0 3.0 - 10.0 % % %

1 n/a n/a E3 < 20 Aavg < 65 < 20 G1

2 n/a n/a E3 < 20 Aavg > 65 < 20

3 n/a n/a E3 < 20 Aavg > 70 < 20

4 n/a n/a E3 < 20 Aavg > 75 < 20

5 n/a n/a E3 > 20 80 20

6 n/a n/a E3 > 35 85 20-25

7 n/a n/a E3 > 50 90 25-30

8 n/a n/a E3 > 70 92 30-35

9 n/a n/a E3 > 85 95 40-45

10 n/a E2 > 50 E3 > 85 96 50-55

11 n/a E2 > 65 E3 > 85 97 60-65

12 n/a E2 > 80 E3 > 90 98 70-75

13 n/a E2 > 90 E3 > 90 98 80-85 F7

14 E1 > 75 E2 > 90 E3 > 90 99 90-95 F8

15 E1 > 85 E2 > 90 E3 > 90 99 95 F9

16 E1 > 95 E2 > 95 E3 > 95 100 99 H10

Standards Comparison

Average 

Dust Spot 

Efficiency

    Note: The final MERV value is the highest MERV where the filter data 

meets all requirements of that MERV.

Average Eff 

at 0.4µµµµm

F5

F6

G4

G3

G2

ASHRAE Standard 52.2-2007

Composite Average Particle Size 

Efficiency, % in Size Range, µµµµm

Minimum 

Eff 

Reporting 

Value

ASHRAE 52.1

Average 

Arrestance

EN 779 

Efficiency
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TYPICAL 52.2 COMPLETE LOADI�G TEST DATA

Minimum Efficiency Reporting Value:  MERV 6 @500FPM

Size
Range

(microns) 0.285
Composite
Minimums

0.3-0.4

Fractional Efficiency (%) @ ∆∆∆∆P (“W.G.)

Initial

0.4-0.55

0.55-0.7

0.7-1.0

1.0-1.3

1.3-1.6

1.6-2.2

2.2-3.0

3.0-4.0

4.0-5.5

5.5-7.0

7.0-10.0

0.4640.320 0.643 0.822 1.000
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7.8

11.2

17.6

20.4

23.9

28.3

36.3

39.4

42.8

46.5

50.4

6.7

15.9

30.2

42.6

51.6

58.2

69.9

83.9

89.4

90.6

92.3

94.8

17.2

27.7

46.0

59.3

70.3

76.5

84.1

91.9

93.7

95.3

97.1

97.5

29.4

43.3

60.7

73.7

80.8

84.7

89.1

94.2

95.8

96.5

98.0

98.3

37.1

53.2

70.5

81.3

83.7

86.1

90.2

94.4

96.4

97.9

98.4

100.0

37.9

54.6

71.6

81.8

85.2

87.2

91.0

93.2

94.9

95.6

97.9

99.2

2.7

7.8

11.2

17.6

20.4

23.9

28.3

36.3

39.4
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50.4

Composite Average Efficiency:
0.3 to 1.0
Micron

1.0 to 3.0
Micron

3.0 to 10.0
Micron

E1 = 9.8 E2 = 27.2 E3 = 44.8



ASHRAE 52.2

� Minimum Efficiency Reported Value 

(MERV) Efficiency by particle size reported 

as one number – 1 to 16

Typical Minimum Efficiency Reporting Curves

52.1 Equivalent
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ASHRAE 52.2      “Appendix J”

• Incorporates a conditioning step using KCL.

• Eliminates static charges on media that typically 

dissipates quickly in service. 

• Results in a MERV-A rating
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Filter design & construction makes a big difference

• Camfil Farr is clearly the highest quality provider of Air Filtration Products in the 
industry. Highly-engineered and carefully manufactured products assure maximum filter 
efficiency with minimum resistance to airflow. 

• Quality of manufacturing and filter design can represent as much as a 75% difference in 
resistance to airflow between air filters of similar design and media. 

blocked surface area = high ∆p & shorter life



Camfil Farr Design vs. “Copy me” Design

Chandler or ‘V” type pleat 
will blind causing rapid 
increase in pressure drop.

Uniform radial style pleat 
loads evenly resulting, in 
lower average pressure 
drop and long loading 
curve.
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• Glass Fibers (fine fibers)
– many fibers/small diameter

• Synthetic Fibers (coarse fibers)
– fewer fibers/large diameter

The media you use makes a big difference
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Glass media (fine fiber) significantly outperforms 
charged synthetic media in “real life” applications
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• MERV 14 glass, fine fiber media 
(Univ. Minn.)

• MERV 14 synthetic, coarse fiber 
media (Univ. Minn.)
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Filter design & construction makes a big difference

• Camfil Farr is clearly the highest quality provider of Air Filtration Products in the 
industry. Highly-engineered and carefully manufactured products assure maximum filter 
efficiency with minimum resistance to airflow. 

• Quality of manufacturing and filter design can represent as much as a 75% difference in 
resistance to airflow between air filters of similar design and media. 

blocked surface area = high ∆p & shorter life



Camfil Farr Design vs. “Copy me” Design

Chandler or ‘V” type pleat 
will blind causing rapid 
increase in pressure drop.

Uniform radial style pleat 
loads evenly resulting, in 
lower average pressure 
drop and long loading 
curve.
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• Glass Fibers (fine fibers)
– many fibers/small diameter

• Synthetic Fibers (coarse fibers)
– fewer fibers/large diameter

The media you use makes a big difference



19

Glass media (fine fiber) significantly outperforms 
charged synthetic media in “real life” applications
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• MERV 14 glass, fine fiber media 
(Univ. Minn.)

• MERV 14 synthetic, coarse fiber 
media (Univ. Minn.)
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The two roads to savings

Low PriceLow PriceLow PriceLow Price

Total Cost AnalysisTotal Cost AnalysisTotal Cost AnalysisTotal Cost Analysis

The two roads to savings
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Why Energy, Why Now?

Energy is foremost 
in the concerns of 
economic advisors 
worldwide.

World events have 
a disturbing effect 
on oil pricing. 



• What we know is ……

• the HVAC system is 
typically the largest 
energy consumer in a 
building

• optimizing filter 
selection at a given 
level of efficiency 
(maximize IAQ while 
minimizing total cost)

LCC and filtration
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60- 80%
of the cost to operate air 
filters in a HVAC system 

is energy to move air 
through the filters

30% of the total electric bill

your HVAC system* –

*EPA data@ WWW.epa.gov



energy costs typically represent anywhere from 50%-80% of 
life-cycle cost!!!!!!

$0

$500

$1,000

$1,500

$2,000

Investment

PC-Energy

PC-Maintenance 

PC-Cleaning

PC-Disposal

energy is the ”monster”



why do we need LCC?

Life Cycle Cost

• at a given efficiency level, LCC allows 
the user to minimize total cost of 
ownership 

• LCC allows the user to make 
knowledgeable choices (i.e., “first cost” 
shouldn’t be the only consideration)

• LCC helps us demonstrate that using 
“good” filters saves money

Camfil Farr - clean air solutions

Camfil Farr

Edco Sales

Filtration Seminar 2003



LCC = Investment + PCenergy + PCmaint. + PCcleaning + PCdisposal

• Investment – capital cost of filters, frames, installation

• PCenergy – present total cost of power

• PCmaintenance – present total cost of maintenance including 

filter replacement, etc.

• PCcleaning – present cost of duct cleaning

• PCdisposal – present total cost for removal and disposal of 

the used filters

components of Life-Cycle Cost



• PCEnergy – the current cost of energy

Energy (E) = [(Q * ∆P * T)/(ŋ * Co)] * Pc

Q – Air flow, m3/s (cfm)

∆P – Average filter pressure loss, Pa (inWG)

T – Operation time, hr

ŋ – Fan efficiency, %

Co – Constant, 1000 in SI units, 8515 in IP units

Pc – Cost of Power, $/kWh

energy equation for life-cycle cost



lab ∆P vs. real life ∆P

Simple averaging (Lab) ∆P

(PI+PF)/2 = 0.8” WG

Actual (Real Life) ∆P
PF

∫∫∫∫ Dx

PI

∆∆∆∆P Camfil Farr (Act) = 0.6” WG
∆∆∆∆P Competitor (Act) = 0.7” WG
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• Life Cycle Cost analysis

– will give you several ways to evaluate the best filtration system for the 
money 

• Selling price is not the best indicator of total cost

– Typically, 60-80% of the filters LCC is ENERGY!

• A Total Cost of Ownership program is more comprehensive, 
but requires more resources

– Leads to a complete answer 

Important points...
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• Initial Installation & Change Outs
• Removal & Disposal
• Monitoring and Scheduling

• Materials
• Manufacturing
• Warehousing 
• Delivery  

• Cost to Move Air Across Filters

$950K

$450K

$3.6 M

Labor

Energy

Typical NA Cost (est.)

19%

9%

72%

%
Addressable Costs of Air Filtration

Est. Spend in Scope

Filter Product

5.0 M

Reduce energy consumption and save money

100%

• As a rule of thumb- “A reduction of .1” WG. saves $25-$40 per opening per year in 
energy.”



• At energy rate of $0.05 per kWh, for every 0.10” w.g. reduction 
in static pressure there is realized energy savings of

$25 per year, per filter

• At energy rate of $0.08 per kWh, for every 0.10” w.g. reduction 
in static pressure there is realized energy savings of

$40 per year, per filter

• We’ll guarantee LCC projections/savings in writing.   
Accuracy of data provided for LCC calculations assures 
correct projections

Bottom line?  Energy Savings 

Running 24/7 at 400 FPM with moderate ambient air challenge



what is total cost of ownership (tco)?
• Filtration evaluation of multiple:

– Sites
– Buildings
– Floors
– AHUs

• Comprehensive LCC evaluation



Choosing the Proper Filtration

• MERV Rating

• Level of Effif

33



Camfil Farr Design vs. “Copy me” Design

Chandler or ‘V” type pleat 
will blind causing rapid 
increase in pressure drop.

Uniform radial style pleat 
loads evenly resulting, in 
lower average pressure 
drop and long loading 
curve.
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Reduce waste and save money

Filter Sales is so confident our high performance 
products are superior to any other filter in the industry 
that we guarantee our filters will outlast any 
competitive filter.  If our filters don’t last longer, then 
Camfil Farr promises to replace the filters for FREE.
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We may have to 

change our logo 

to GREE�!  

Our customers reduce waste by using fewer filters.

Our customers reduce their energy consumption by using lower resistance filters.

Even if the competitive filters were free and our  filters  weren’t, the Our filters 

would still be less expensive overall to own and operate. 

Let Us Prove It!!!!!!
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Things to Remember 

• Original cost is only a small part of total cost 

• Not all filters maintain their particle capture efficiency

• 60-80% of the cost to filter the air is energy.

• All filters are not the same – as much as 75% of pressure drop results from 
design & manufacturing

• Filter Sale and Service’s  “Green Message” for air filters
− Energy savings – lower resistance product saves energy

− Waste reduction – less filter changes

− “Green” product features save our customers money.

• We  can and will prove the claims we make! 



E, kwh

q, volumetric flow rate (cfm) 2000 3400 3600 0.9444

dp, resistance to airflow (in. w.g.) 0.31

t, time (hours) 8736

n, fan efficiency 0.65

8515, units conversion factor 8515

$/kwh, cost per kwh ($) 0.130

E = q x dp x t = 978.60

n x 8515

$ = E x $/kwh = $127.22



E, kwh

q, volumetric flow rate (cfm) 2000 3400 3600 0.9444

dp, resistance to airflow (in. w.g.) 0.5

t, time (hours) 8736

n, fan efficiency 0.65

8515, units conversion factor 8515

$/kwh, cost per kwh ($) 0.130

E = q x dp x t = 1,578.39

n x 8515

$ = E x $/kwh = $205.19


