The Impact of OACF

Outdoor Air Correction Factor and Systems

Doug Branger , Venmar CES Inc.

Dedicated Outside Air Solutions™



Objectives

1. Understand the importance of AHRI 1060 and
iIndependent certification

2. Grasp the concepts of EATR and OACF its implications
with respect to different air-to-air energy recovery
technologies and applications

3. Realize the impact of OACF on system design and
energy consumption

4. Learn how to build performance-based specifications with
not to exceed values for OACF to ensure that you are
meeting project requirements
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AHRI Standard 1060-2005

ANSI/AHRI Standard 1060
{formerly ARI Standard 1060)

200§ Standard for

Performance Rating of Air-to-Air
Exchangers for Energy Recovery
Ventilation

CES'Z'uF:{'Jl F

EJIVENMAFI CES

PURPOSE:

To establish definitions, test requirements,
rating requirements, minimum data
requirements for Published Ratings,
marking and nameplate data and
conformance conditions for Air-to-Air Heat
Exchangers intended for use in Air-to-Air
Energy Recovery Ventilation Equipment

ARI Certification Program started in Q1
2001

Old New

AR CERTIFIED..

www.ahridirectory.org

ll['ii
1A O

Air-to-Air ERV
AHRI Standard 1060

Energy Recovery COMPONENT is certified. Actual performance
in packaged equipment may vary.

PERFORMANCE
CERTIFIED
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EATR Definition

EJIVENMAFI CES

Exhaust Air Transfer Ratio Station 4 Station 3
(EATR). The tracer gas
concentration difference between
the Leaving Supply Airflow and the m
Entering Supply Airflow divided by

the tracer gas concentration

difference between the Entering
Exhaust Airflow and the Entering.
Supply Airflow at the 100% rated
airflows, expressed as a Outdoor Air
percentage.

ueyoXx3 JeaH Ay-

Station 1 Station 2

FATR = CZ o ("1 Figure 1. Generic Configuration of an Air-to-Air Heat Exchanger Used for Energy
- C Recovery in Ventilation Applications
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OACF Definition

E!IVENMAR CES

= Qutdoor Air Correction Factor station4 Station 3
(OACF). The Entering Supply

Airflow divided by the measured
(gross) Leaving Supply Airflow m

= OACF greater than 1.0 —

2

» leakage from supply to exhaust
- Example Volumemmmp

= Q1/Q2 = 5000/4800 = 1.04
= OACFlessthat 1.0

« Leakage from exhaust to supply

« Example
= Q1/Q2 = 4800/5000 = 0.96

Volume ==y

oo g

Station 1

Station 2
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Impact of pressure differential

“JIVENMARCES
= Pressure differential impacts
leakage (OACF & EATR)

=  AHRI Performance rating at ZERO
pressure differential between S3 & w m

Station 4 Station 3

» Sensible, Latent, Total Effectiveness

S2
I_ZERO AP

F
* Pressure Drop
« EATR & OACF

= Certification test for EATR & OACF ‘
. . . Outdoor Air
* Optional pressure differentials
between S3 & S2

= -5.00, -3.00, -1.00, -0.50, 0.50, 1.00, Station1 Station 2
3.00, 5.00 in H20

ueyosxg jeaH Jy-

!
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Leakage with air to air exchangers

Y VENMARCES

= Wheels

« Leakage between
airstreams impacted
primarily by face seal

= Plates

« Leakage impacted by
Pittsburg crimps or
banked assemblies

= Pipes
« Leakage potential only
at center partition
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Technology by Application
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Presenter
Presentation Notes
NOTE for this slide:  For source control applications, CLASS IV, wheels are likely not a good idea.  However if we keep a positive pressure air tunnel on the supply side (ex Blow thru) and we have minimal leakage through a purge, it may be desireable to have this option for CLASS III applications or smoking applications (not rated by Standard 62)


EATR allowance by Application

¥ VENMARCES

Standard 62 - 5.17.2

Class 1: Low
contaminants (ex.
Classroom exhaust)

Class 3: Significant
contaminants
(ex. Parking garage)

Class 4: Highly
objectionable fumes
(ex. Lab hood

exhaust)

Class 2:

Moderate
contaminants
(ex. Toilet exhaust)

Managing return air: A mixture of any Class of air is classified with the
highest class of its constituents.

EXxception: Energy recovery resulting in 10% or less EATR from Class 2 or
5% or less from Class 3 does not affect the classification of Class 1 air.

CES GROUF © Venmar CES Inc. 2011 9



The need for a wheel purge?

EJIVENMAFI CES

= Purge significantly increases
OACEF, increasing energy costs
= Majority of applications s 6
- Dilution ventilatygh @&®ts |
EATR is nag@itita
- ClI V)Xi =10% EATR
\\Qlass Il air < 5% EATR

= Source Control — Class IV

 Mechanical seals minimize
leakage; wear over time?

* For wheel, consider blow thru
draw through, but watch OACF

* Plates & Heat Pipes, peace of
mind

CES-SITJ[ IF © Venmar CES Inc. 2011 10



Factors Effecting EATR & OACF

Fan Placement and the effect on EATR & OACF

2 vENnMARCES

Draw Through, Draw Through Blow Through, Draw Through (Exhaust)
Purge g g

Minimizes OACF Maximizes OACF

Purge

BYoXJ 1eaH JIy-
BYIXT 1BaH JIY-
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OACF Impacts

System Effectiveness |
VVENMAF!GES

= Additional air to move at stations 1
and 4
= Blower power consumption...
* OACF Impact — Blow / Draw
= S/A & E/A fans impacted

* OACF Impact — Draw / Draw
= E/A fan impacted

CES GROUF
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Presenter
Presentation Notes
 OACF causes additional air movement at stations 1 and 4
 This mpacts fan power
 Depending on config (blow/draw or draw/draw), impacts either on S/A and E/A fans, or E/A fan only.
 Purge is amongst the factors increasing OACF


Conditions that impact OACF

Life Cycle & Other Considerations

EJIVENMAFI CES

= Seal wearing on wheels

° limAavAam~n~~n~ flawinr AvAaAAIlmnA A+ AvTA ivsAaAmamtivrA AL FfFAvArmEiAl
= [ 1.50 OACF
in
z i " [15,000 10,000 }
Al ‘ | CFm CFM | ‘
CE/A T R/A
| H
15,000 10,000
» CFM CFM »
0/4 14 == /x| fw S/A
N
(
1.13 mwg]
W
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Presenter
Presentation Notes
Important: good seals will provide long-lasting, unchanged sealing efficiency
Seals which wear can cause OACF / EATR increase over time.

Impacts of OACF increase:
   1) reducing ventilation (net fresh air to building)
   2) blower power increasing

Talk about stations 1 & 4 sizing (does it take OACF into account??)
Impact if not sizing properly (statics)

Talk about preheat frost control, all the heat dumped in the exhaust…

Blancing issues…
 Did you ever face a situation where the balancer just couldn’t meet design airflow…?
 Fans tripping on amp draw...?
 Guess what could be behind that…


Energy Modeling: OACF vs Fan Power

Example: Wheel @ 8,000 CFM

¥ VENMARCES

= 1.03 OACF vs 1.48 OACF
20-Year energy model (8,000 CFM)
« 5 day/week / 9 h/day operation
* $0.11 /kWh —_— _,
* 2% annual utility inflation 8-240-CEN-
1.03 OACF
« 261 kWh life cycle energy use
- $ 697 life cycle energy cost
1.48 OACF b
4,170 kWh life cycle energy use 1;1-,840-@:-4\4 ;000-=M
« $ 11,145 life cycle energy cost

115840-CFM|  [8:000-CFV

CES GROUF © Venmar CES Inc. 2011 14


Presenter
Presentation Notes
Show dollar figures associated to the above, based on 8,000 CFM and a ‘typical’ application.

OACF life cycle cost is about half the equipment first cost.

This is just for moving the air… if preheat, additional energy is dumped in the exhaust.


AHRI Certified Components

http://www.ahridirectory.orq

Alr-Condifioning, Heafing,
and Refriigeration Instilute

Directory of
Certified Product Performance

The trusted source of performance certified heating, ventilation,
air-conditioning, and commercial refrigeration equipment and
components.

RESIDENTIAL

= Air Conditioners and Air Conditioner Coils -
* Baseboard Radiation @
= Boilers

= Direct Geo Exchange Heat Pumps

* Nirert Heaters. i

COMMERCIAL

|

= Air Cooled Chiling Packages

> Air-to-Air Energy Recovery Wentilators; ¢

= Automatic Commercial Ice-Cube Machines and Ice Storage Bins
= Boilers

= Central Station Air-Handling Units

= Combo Systems.

* Comm. Refrigerated Display Merchandisers And Storage
Cabinets .

Data | Disclaimer

CERTIFIED..

o shrid

Are you a Manufacturer? |Sign In

Are you a CAFS User? [Sign In

Rescurces

AHRI Announces New
Certification Mark;
Implementation Schedule

Find ENERGY STAR Qualified
Air Conditioning and Heat Pump
Systems

Find Standards

™ Learn more about Certification

Programs

Find NATE-certified HVACR
contractors

Help with this site

Copyright @ 2002 Air-Conditioning, Heating, and Refrigeraticn Institute| Home | Terms and Conditions | License
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Certificate of Product Ratings

AHRI Cortifled Referencs Number Diate: B2 172008
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TradwBrand name

ot Achve

wrh AHRY 10H0-2008 for Mirto-Air Heat Exg
\'mmniqu“ﬂ and I8 cartifeed by th Ar-C endsienng, Heating. and
following produs pefformands Ftngl!

Proguct Type

ominal Ar Flow (SCFW)

Presure Do inches)

LEgkagE Rngs Breviure Dimenerna EATR%)
Ted 1 oo 400
Ted 2 050 340
Teat & 100 280

Tharma EMeciivensss Falings af 07 Preazuns Diferenial

TE% Ar Figw Codling

1P, AF Figw Heating
5% Ak Fiw Heaing
100 A Fierw Conbng
5% AF Figw Coding

& il ey 8 ) P 4 S o A Pty e B, Wi SOl N 8 TS whih Filoskes B Franery seele
1 Wil et by s vt 10 0 e T e Ry u why T 109 B sl TH W et

T Pt miscdued B Mg procucng, et ok i o5 awadis b, Mcdely west, o Obsclei’ ritss i S ote thet the menel chures i ragquirsd 1
o sl CTar g dm na i AR aumdanon progeem e ke

WL Akl
BT (3o Pl DR e Wl (R A 0 1V Vb ) e T el e e 0 ot S e B P o

il SRy W P R o e Ol sl “Im“m“lﬂ“‘ﬂmlpiﬂihlhdmuﬂlrﬂ-#
wwmﬂhﬂmﬂ o o el -\.—'m fi’“l 'l"ﬁﬂlvﬁ"“l afull
DO 0 N T A Dy 0 C e e Proshant B Wi Wl ol OB
T coriicale tin Ber bockiied and v el = e ol direclony by wiifg ﬁl m!" -\.-lﬁbd-ll'h'":ll "i\.l"bll i e Coriicate

Al B

TEEE AND COHDI TR
Tror S aeifemie onad i coniertn o proprmiasy podcts of AN T Cardcals sl onfpiee
Trer conierts of B C avisbomis

T, 8 T T e
oD Ry R e LYy BN SR T e
w e i el Do A SR e

& 2900 Mp-Coraitinneng, Herlieg, g mabhile

© Venmar CES Inc. 2011 15



Presenter
Presentation Notes
Important to show them EATR, OACF, Effectiveness, and Net Effectiveness, all of which will be explained during this session.

http://www.ahridirectory.org/

Certified Performance

Heat Pipes / Plate Heat Exchangers

CES GROUF

VIVENMAH CES

Leakage Ratings

Test 1:
Test 2:
Test 3:

Pressure Differential

-5.00
0.00
5.00

EATR(%)

0.00
0.00
0.00

OACF

1.00 [
1.00
1.00

Eated as follows in accordance with

F i\lenlil_aﬁnnr ipment and

ITm

Leakage Ratings

Test 1:
Test 2:
Test 3:

Rl Standard 1060-2005 for Ar-to-Air Heat hangers for Energy
bject to verification of ratin@laccuracy by #HRI-sponsored,

Pressure Differential

-5.00
0.00
5.00

EATR(%)

0.00
0.00
0.00

I Thermal Effectiveness Ratings at 0" Presflure Differential

OACF

1.00
1.00 pnd
1.00

Scllsible(%) L4ent(%) Total(%)

Leakage Ratings Pressure Differential EATR(%) OACF
Test 1: -3.00 0.00 1.00
Test 2: 0.00 0.00 1.00
Test 3: 3.00 0.00 1.00

Leakage Ratings Pressure Differential EATR(%) OACF }

Test 1:
Test 2:
Test 3:

© Venmar CES Inc. 2011 | 16


Presenter
Presentation Notes
Highlight basically no EATR and flat 1.00 OACF on plates / heat pipes.

Innergytech heat pipes are only heat pipes on the market part of AHRI-1060.

Membrane plate only exception.


Certified Performance
Wheels

V‘VENMAH CES

= \Wheel Certification Numbers ALIDE oD

www.ahridirectory.org

= Venmar Wheel Example Certificate of Product Ratings

AHRI Certified Reference Number: 523057 Date: 3/6/2011 TStatus: Active

Product: Component Air-to-Air Energy Recovery Ventilator
Model Number: ERW3000-T-78
Manufacturer: INNERGY TECH, INC.
Trade/Brand name: ERW3000
Raled as follows in accordance with AHRI Standard 1060-2005 for Air-to-Air Heat Emhn ngers for Enerw
Venhlntmn i and subject to verification of rating by AH
d it, third party i

Product Type: Wheel Leaving Supply

Leakage Ratings Pressure Differential EATR(%)

Test 1: 0.00 6.30
Test 2: 0.50 4.20
1.00 2.90

A ]
100% Air Flow Cooling T4 B4
T75% Air Flow Cooling 78 72
Net Sensible(%) Nef Lafent(%)
100% Air Flow Heating 72 71 72
75% Air Flow Heating 7 75 76
100% Air Flow Cooling 72 B2 66
T5% Air Flow Cooling 77 70 73
t an an cumentty In prosuctin. takus are ctea . yetstock
s stil avallable. Modeds with an ‘Cosolete” Is requined foan Aallure.
* Ratings followed by an astesk ("} Indicate a voluntary L data, uniess with a WAS, which Indicates rate.
I
DISCLAIMER
AHRIdoss not endores the productis) isted on this Certificats akee i 1o, and for,
the productjs) lizted on this Cariificate. y for damag) ' it of the use or ‘e product{z), or the
umauthorized aftsration of data listad on this Cartificate. 1y Tor ciory
TERMS AND CONDITIONS
mmmmlmmmnnmu peresnal
The contents of ihie Cartiflcsts may mmoﬂnpnt nputer datsbase; or ubiized, In any
mumuwuwmwmmmmmwwmmm
CERanervERIFICATIDN R ‘
Alr-Condifioning, Heating,
Iﬁ\l}( W
o verey Cart d enter ined Ratersncs tumoer and e oo . 7 Al B Rl and Retrigeraiion Institute
®2010 Air-Conditioning, Heating, and Refrigeration Institute CERTIFICATE NO.. 120439436600714610

CES GROUF © Venmar CES Inc. 2011 17



Presenter
Presentation Notes
Show low OACF in Venmar wheels


OACF / EATR Impacts

Certification numbers

=  Competitor Wheel Numbers AN cerTIFED.

= Some Wheel Types Are Sensible | Certificate of Product Ratings
to Pressure Differentials (OACF AV Carted R Nmber o —

Product: Component Air-to-Air Energy Recovery Ventilator
Model Number:

Can Result) e

Ral d as follows in accordan cewﬂilAHRlSt ndard 1060-2005 for Air-to-Air HentEmhI ngers for E nergy
Venhlntmn subject to verification of rating by AH

= Wheel / Seal Design Importance e i s

Product Type: Wheel Leaving Supply

Leakage Ratings Pressure Differential EATR(%)

Test 1: 0.00 1.00
Test 2: 0.50 0.00
Test 3: 1.00 0.00

it
100% Air Flow Cooling 72
T75% Air Flow Cooling 74
Net Sensible(%)
100% Air Flow Heating 72
75% Air Flow Heating 74
100% Air Flow Cooling 72

75% Air FIWCuolng 74

Madels with an ‘Active” status are those that are curentty In production. W smcted o shop producing, yet stock.
is stil avaiable. Models wiih an ‘Obsoete” status are thase B r=quiren wan Erogram fest falure.

* Ratings folowed by an astensk (} Indicate a voluntary rerate of pr ¥ B data, uniess wilh 2 WAS, which Indicates an imvoluntary rerate.

—
DISCLAIMER
AHRIdose n the product{s) listad on this Certficats makeg i 1o, and far,

y for damagy il it of the uae or ‘the products), or the
mmmmmmm lahtloﬂh mmmm 1y far tory at
TERMS AND CONDITIONS

'lnhmm mlmmmnmlmumwmmm
The contsnks of thia Carificats may not, In whods of I part, b databass; o Inany
mummuwmmummwmlmmumwmm

CERHHWEVE!IFIC&TIDN .

s vermsgEt ‘l Alr-Condifioning, Heating,
click on “Verll oarh cale™ the Realerence Nul "
viien e catinist which Is i the Cartflosa o, whichis fefed baicw AR mmul ondretrigeration Instiute
®2010 Air-Conditioning, Heating, and Refrigeration Institute CERTIFICATE NO.: 120439473009453036

CES GROUF © Venmar CES Inc. 2011 18
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Presenter
Presentation Notes
Show very high OACF on competitor wheels


.

OACF / EATR Impacts

Certification numbers

Competitor Wheel Numbers

Some Wheel Types Are Sensible
to Pressure Differentials (OACF
Can Result)

Wheel / Seal Design Importance

“!IVENMAR CES

Al CERTIFIED..

w.ahridirectory.org

Certificate of Product Ratings

AHRI Certified Reference Number: Date:

1Status: Active
Product: Component Air-to-Air Energy Recovery Ventilator

Model Number:

Manufacturer:

Trade/Brand name:

Rat d as follows in accordance with AHRI Standard 1060-2005 for Air-to-Air Heat Exchangers for Energy
F Y Venhlatmn nent and subject to verification of rating y by AHRI-sp d,

dent, third party
Product Type: Wheel Leaving Supply Al W
Leakage Ratings Pressure Differential EATR(%) OACF
Test 1: -1.00 6.10 0.99
Test 2: 0.00 0.40 113
Test 3: 1.00 0.00 1.23
Inmmrm;; 68 63
75% Air Flow Caoling 74
Net Sensible (%) Net Total(%)
100% Air Flow Heating [ 65
75% Air Flow Heating T4 T
. ) 7% Flow Cootng. % o
Consult the directory:
WWW " ah r I n et " O rg :EEHMFL?éﬂT{?%TﬁTHM l -'::.E:M!! with a;ﬂa‘?mk"l"ﬂm?ﬁi“?ﬂtﬁmmm o
e e — FE—
o o I Corttoa. Coiiod atgs ot vl o or oc o tory at o
Emmmﬁms o . Thia Ceritficate =i mlmmummlmumwmmm
oty et of vy g o oo o o eer VG, Bt e o s e o ey
‘:.;(::H:::;T I:?T::mm;w;nmmmmmmmmmwm A:-n Nfﬁﬂlﬂxﬂ:ﬂ;&
©2011 Air-Conditioning, Heating, and Refrigeration Institute CERTIFICATE NO.: 120446061083483770

CES...r
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Presenter
Presentation Notes
Show very high OACF on competitor wheels


.

Pressure Differentials

Configuration Examples

W\

s

>

P2 -P3=+0.2 inwg

-1.0

!

A (

* 3

R/&  S/A

P2 -P3=+5.2 inwg

3.7
P1

P2-P3=+2.8inwg

H

+1.0

CES'Z'uF:{'Jl F
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Presenter
Presentation Notes
Show how typical configs shake out in terms of OACF, impacts of higher R/A static / high eff. filtration, etc.

Dual HX: 
 blow-draw Dual Wheel (Semco PVS typical) = extreme pressure differentials
 draw-draw Wheel & Alpha (our alternate to PVS) = much better setup in terms of press. diff.


OACF Impacts On System Efficiency

19,000 CFM Building Example

= Application example:

19,000 CFM

4 x ERV5000e @ 4,500 CFM
0.8 inwg ESP (S/A & R/A)
Standard filtration

C/W & H/W coils

Atlanta, GA weather conditions

CES GROUF

¥ VENMARCES
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Presenter
Presentation Notes
Intro to case study, typical elementary school setup

Show first cost & op cost

Important: op cost is at OACF = 1.00


OACF Impacts On System Efficiency

19,000 CFM Building Example
OACF impact:

1) Design BHP at...

EJIVENMAFI CES

S/A & E/A BHP TOTAL BHP VARIATION

* 1.00 OACF:
* 1.03 OACF:
 1.11 OACF:
« 1.25 OACF:
* 1.50 OACF:

CES...- [ 22


Presenter
Presentation Notes
 Show OACF impact on BHP


OACF Impacts On System Efficiency

19,000 CFM Building Example
OACF impact:

EJIVENMAFI CES

2) Operation cost: additional cost due to OACF at...

ANNUAL COST 20-YEAR COST*

* 1.00 OACF:
* 1.03 OACF:
 1.11 OACF:
« 1.25 OACF:
* 1.50 OACF:

CES...- [ 23


Presenter
Presentation Notes
 Show OACF impact on operation costs

 Bring back first cost / op cost in perspective


S
Recap
Early Signs in Design to Dig Deeper

‘-"I.VENMAFIGES
= High return / exhaust duct static pressure (because it can increase
pressure differential)

= Standard Filtration

= Does high supply fan esp create high OACF? No, but configuration
fan placement, BT does.
* Therefore, with design of BT supply fan
= Design (i.e. motor heat)
= QOdor control (locker, toilet, general class 2)
= Footprint
= Sound

= Pre-heat defrost

= SMACMA...most ductwork is specified with a not to exceed value
(less than 1% up to 4%) why should an energy recovery device
have more given the greater impact on energy consumption?

CES': RLIF © Venmar CES Inc. 2011 24


Presenter
Presentation Notes
This is our checklist or cheat sheet – in your discovery process with the engr discussing the design requirements format config you’ll  hone in on these topics that point you towards a case of possible hi OACF to further exploit 

Higher static systems alone typically tosses out gheck as a viable mfg.
MENTION VERBALLY GREENHECK AAON WOUND MOTORS

All of the above indicate P2 – P3 being absolute positive 
As we go negstive then OACF goes way down and EATR is high with bleed rate going from exh to supply – what makes this occur? Low return static, hi eff supply filters


ase Study — Winston Salem ES

¥ VENMARCES

 AEDG K-12 Primary level school

* Required Ventilation Air 18,000 cfm
» 2 pipe system

« Standard Filtration, MERV 8

ﬂ gL
* SAF 9000 cfm @ 4.2 inwg tsp — 8.3 bhp crap 25 /
» Exh Fan 9000 cfm @ 3.5" tsp — 6.7bhp

L | o
) - —
Qty (2) units centrally located I S lw x 2esp

Fluted wheel, ERV S | PIPING

Summary: P2-P3 =1.18 - | '
| ==
-02 -5 -8 132

CES GROUF © Venmar CES Inc. 2011 25


Presenter
Presentation Notes
Common school arrangement we see where larger OA unit centrally located on the roof to feed at least two wings of the school. In this case being chilled water the Classroom units being fed could be fan coil units. 

Hence the higher external static on the return duct system and finalizing on the P2-P3 of 1.18
This high positive press differential will also yield a proportionate OACF that we’ll take a look at in a moment.
 
In regard to impacts to OACF, in this case , we have typical merv 7 filters, but even had we applied min merv13 for LEED point the we end up with a positveP2 P3 result albeit less

  

Concluding  note: see airflow difference for positive pressurization, in correcting for OACF  this can largely affect what the exhaust fan will be operating at – a new point due to the added airflow bleeding over.
As a result, sheave changeout very likely req’d in those circumstances and in some cases where positive pressurization is important ie chilled beam applications to minimize infltration  it’s important that the exh fan op requirement is not overlooked  




Case Study — Winston Salem Middle School

%Y VENMARCES

Exhaust Exhaust
BHP kWh

Venmar CES 18000 1.01 18180 6.7/per 290
Brand X 18000 1.08 19440 7.1/per 2320

CFM OACF CFM

Estimated Annual Increase in Fan Operating Cost
LCC % of First

Op Cost LCC Cost Equip
San Francisco, CA ($0.13 kWh) $264 $6413 11%
NYC ($0.19/kWh) $386 $9372 16%
Burlington, VT ($0.12/kWh) $243 $5919 10%
Seattle, WA ($0.06/kWh) $122 $2959 5%

CES: ROUF © Venmar CES Inc. 2011 26


Presenter
Presentation Notes

Selling points:
 OACF or bleed rate on the wound wheel definitely bordering on the tolerance limits of test and balancing for proper OA volume if uncorrected
So gheck or Aaon would be 1440 cfm short and not in compliance with ASHRAE std 62 for the zones served and occupants
Corrected for the proper amount of OA (btw gheck uses 2 wheels in parallel) and the exhaust side fan power increaes for Gheck and Aaon as shown above.  A side notes if properly designed for upfront with the corrected air flow -  ‘could be’ a different fan wheel used for right efficiency and diff op point. what else?

Power – obvious more of an impact in op cost with higher cost per kwh 
 
Based on constant volume system 
Op cost based on school op hours 8 hours day / 5 days week – year round per ASHRAE occupancy schedules
LCC – 18 year life
Capital cost – 10000 cfm housed fans $60,000, includes rep mark up

Does not include applicabel demand costs



Case Study — Turning Stone Casino

CES GROLUF
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SAF 20,000 cfm @ 5.5 TSP = 28 BHP
Exh fan 19,000 cfm @ 3.9 TSP = 20 BHP
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P2-P3 = 5.6 press diff 3.0
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Presenter
Presentation Notes
Blow represented in casino to contain smoke . While smoke is not an odor or particulate to contain per code we’ll often see this BT config to minimize smoking odors transferred over from exhaust to supply thru a BT positivie pressure OA tunnel
Other applications where you might see this – definitely to contain Class 2 (toilet or locker room) or 3 air from entering over / might also be sim
ply to shorten overall unit length due to space    as fan are now on same side as shown above and obsoleting the fan air way length that otherwise be added if in DT location
Use the config when necessary and to your advantage – gheck and aaon cannot provide





Case Study — Turning Stone Casino
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CFM OACE  crm  BHPper  kWh per

motor motor
Venmar CES 20000 1.10 22000 20.0 9495
Brand X 20000 1.48 29600 24.4 45578

Estimated Annual Increase in Fan Operating Cost

0 )
Op Cost LCC LCC % of First

Cost Equip
San Francisco, CA ($0.13 kWh) $4 691 $113.9K 91%
NYC ($0.19/kwh) $6,856 $166.6 K 133%
Burlington, VT ($0.12/kWh) $4.330 $105.2 K 84%
Seattle, WA ($0.06/kWh) $2,165 $52.6 K 42%
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Presenter
Presentation Notes
Venmar seal development yielding max of approx 10% at 5” press diff in comparison to other similair fluted wheels but with OACF upwards of 48% air rotor.

Dri -35% at 3 inches
Novelaire pretty solid from 3-5 pf upwards of 20% oacf
And while ‘high’ it can be corrected for having the information upfront. This stresses the point of AHRI cert for wheels required as you can imagine the slop of a non AHRI cert wheel used.


Op cost based on school op hours 18 hours day / 7 days week – 
LCC – 18 year life
Capital cost –  Epack $125,000 – includes rep mark up



Specification Verbiage
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Non-ARI Certified

Manufacturer Manufacturer
Energy transfer ratings shall be The manufacturer shall provide
ARI Certified to Standard 1060 certified performance data in
and bear the ARI certification seal accordance with ASHRAE
for ARI Air-to-Air Energy Standard 84 and ARI 1060.
Recovery Ventilation Equipment Independent performance test
Program based on ARI 1060. results shall be used to rate the
Ratings "in accordance with 1060" product in accordance with the
without certification shall be ARI Air-to-Air Energy Recovery
deemed unacceptable. Ventilation Equipment Program .

CES GROLF © Venmar CES Inc. 2011 29



Equipment Schedules
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= Specify maximum OACF
5% at 1in PD and 10% at 3
and 5in PD

= Specify maximum EATR
values of 5 or 10% at
design differential
pressures based on
ASHRAE 62 -5.17.2

= Specify AHRI Certified air-
to-air energy recovery
components in schedules
AND specifications

CES': RLIF © Venmar CES Inc. 2011



Beyond this Presentation

Useful References

E!IVENMAR CES

AHRI Certification:
http://www.ahridirectory.org

AHRI Publications:
http://www.ahrinet.org/standards.aspx

http://www.ahrinet.org/hvacr+industry
+quidelines.aspx

ARI Guideline V: ARI Guideline V: Calculating the Efficiency of Energy
Recovery Ventilation and Its Effect on Efficiency and Sizing of Building HVAC
Systems

ARI Guideline W: Selecting, Sizing, & Specifying Packaged Air-To-Air Energy
Recovery Ventilation Equipment (2005)

CES-:'ﬁle I c 31
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http://www.ahridirectory.org/
http://www.ahrinet.org/standards.aspx
http://www.ahridirectory.org/
http://www.ahrinet.org/hvacr+industry+guidelines.aspx
http://www.ahrinet.org/hvacr+industry+guidelines.aspx

Questions?

Doug Branger

Sales Manager, Venmar CES Inc.

Dedicated Outside Air Solutions™
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