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Enthalpy Wheels

Wheel Rotates between the
Return Air and the Outdoor Air
Alirstreams.

N - * Return Air Temperature and
\ N *\*\{HHHHJMH'H /“Mj Hurpidity 1s absorbed onto the
Desiccant Wheel.

 QOutdoor Air is PreHeated or
PreCooled as it crosses the

Desiccant
S Wheel.

Tempered Air * Outdoor Air Humidity i1s
Lowered or Raised as it crosses
the Wheel.
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S| ERV Terminology

« Energy Recovery Ventilator - Equipment used to recover exhaust air
energy from a conditioned space.

* Unitized Energy Recovery Ventilator - ERV that 1s coupled with a
package air conditioning unit to provide optimal comfort
conditions.

« Enthalpy Wheel - The ERV component used to provide energy
recovery of both the sensible and latent exhaust air.
and cools it in the summer.

* Lowers the outside air humidity when it is high, and recovers exhausted
humidity in arid conditions.
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&g ARI Certification Terminology

Exhaust Air Transfer Ratio (ATR) - Percentage of Tempered Air that
originated as return air (measured by using tracer gas).

Outdoor Air Correction Factor ( ) - Difference in airflow (CFM)
measured between the entering Outdoor Air and the
Tempered Air, presented as a ratio.

Net Effectiveness - The measured energy recovery effectiveness
adjusted to account for that portion of the Tempered Air
after removing the EA'TR from the percentage.

Application Effectiveness - The measured energy recovery effectiveness
that is not adjusted to account for Exhaust Air Transfer.
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l ;Sl What 1s Application Effectiveness?

Application (measured) “Effectiveness” is the
percentage of total heat recovered between the two
airstreams in the ERV.

Example: If Return = 75° and Outside = 20° then the

difference = 55°. At 70% Effectiveness the
Recovered Energy would be 38.5% (70% X 55°)

The Tempered Air would be 58.5° (20° + 38.5°).
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&g Tempered Alr (TA)

Balancing
Damper

TA=((RA° - OA°) * Effectiveness) + OA°
Example: TA = ((75°-20°) * 70%) + 200 = 58.5°
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Balancing

= (RA% * RA°) + (TA% * TA°)
Example: " = (60% * 75°) + (40% * 58.5°) =
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) at

40% Outside Air and 75° Return Air

Measured Effectiveness is 70%
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Entering Coil Temp

Entering Air Temperature (! /) at
S| 50% Outside Air and 75° Return Air
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Entering Air (' ) Temperature
S| Change as Effectiveness Changes

Temperature
N
o
o
o
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o
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Effectiveness
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Entering Coil Humidity

F Y
A

Entering Air Humidity (' ') at Varying
SI Outside Air Humidity Levels

65

Tempered Air -
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Outside Air Humidity
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Entering Coil Temp

SI

105.0
100.0
95.0
90.0
85.0
80.0
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30.0

Entering Air Temperature (' ) at 100°
OA and Varying % of Outside Air

Measured Effectiveness is 70%

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
% of Outside Air
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Entering Air Temperature (' ) at 20°
OA and Varying % of Outside Air

Entering Coil Temp

Measured Effectiveness is 70%

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
% of Outside Air
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l ;SI Old vs. New ARI Ratings

N\

or

Oranges

New ARI Rating System for Effectiveness has lower
ratings without exhaust air transfer included in the data
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‘ ;SI Old vs. New ARI Ratings

e Manufactures
with ARI will claim higher
Effectiveness numbers by using the
Old Ratings System

Manufactures that do Certify with
ARI will have lower Net Effectiveness
than the Old Ratings System, but
similar Application Effectiveness
numbers
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‘ ;SI Beware of the Ratings Game!

Ratings are a function of

The higher the :
the lower the rating!

Some manufacturers have
there ratings based on
lower airflow than the
actual application usage.
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‘ ;SI Beware of the Ratings Game!

* Ratings are based on 1
SCfm Setp Oint (not a range of scfm)

* A wheel with a range of 1,500 to
3,000 scfm, can be rated at any point
within that range

— At 2,000 scfm the rating would be
much higher than at 3,000 scfm

[
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SI Supplemental Directory
of

Certified Air-to-Air Energy
Recovery Ventilation
Equipment
ARI
Certified
Components
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p Rotary Wheel Manufacturers
S| Certified ARI Ratings

» Airxchange

e Desiccant Rotors Int’l
* Innergy Tech

e Novelaire

* Venmar
(as of March 21, 2002)
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Page 133 Cerlilied Directory of the firdo-fir Energy Recovery Venlibation Program

SI Unit Manufacturer: ROOFTOP SYSTEMS INC.
Type:  WHEEL Momiral Aifloeas: 1
Tik Angle (Healing'Cooling) MW & Deg

Prassurs Drop: .00 inche

e Ratings

Fressure o
Dilferential OnCF ar s
a4r Hid

ARI lea e e W
Certified

L o Latent
Components T
TIE
Net Latent Net Tatal
=:1 8
T
TE%. [
El% TI%

Trade Name: . Iadel Mumb=r:  G0R11-30
Trade Name: . Model Mumb=r: - 50R11-31

Trade Hame: ROOFTOP 5 % RC, Model Mumbar: G011




FIEST DEAFT PEOFOSAL - DATED Fab rua ry 13, 2002

SI 2002

GUIDELINE for

CALCULATING
THE IMPACT OF
Recovery ENERGY
. RECOVERY
Efficiency VENTILATION ON
SYSTEM

Ratio (RER) EFFICIENCY

=

AIR-CONDITIONING &

Guideline ¥
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SI AIRX ERC

Yersion 3.0.5{I-P and Sl

8 Copuright Airschange 1997, 1938, 2001, and 2002

Seleclkon Peiformance. &nd
Lrergy Anailsis Safiware

Performance
Software

Rooftop Systems Inc.

2405 Mclver Lane bel 972-247-7447F
Carrolton, Texaz 7O0068  Fax: 972-243-0340
hittp: A A, rooftopeystems. com
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&% AIRX Inputs

Help
SI Schools for Learning Current File:  Detrait 5ample.erp
Project Information | Unit Selections | Design Condbions | Utilities Y  Schedules
Total Mumber of Unitz in Project IT
Suggeszted MM Airflow, Suggest irflon,
cfri i
Performance Choosze Selection Method 300 250

{+ Select from list of all available units Unit Tag [Optionall | RTU-1

SOftware (" Select based on airflow Met Qutdoor Airflow B ate, cfm 450

" Select bazed on effectiveness

Met Exhad

fdd Unst RO6 ERC1906 300550 =
i 1 Single-click to szelect a
w ? unit to delete
No [Tg oddl  [oupeim i

E 450 450 40

40

40

40
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2% AIRX Outputs =] E3

SI File GoTo 5 elp
.Design Point Performance|  &nnual Energy An: | Economic Summary

Schools for Learning

LIESIGHN COMTIONS

SLMMER
Select one or all uniks o
Pel‘fOI mance . . No. of Units Dry Bulb Temperature. F S0.00 | FRO0 | 0.00
Urit Ma. W ode inProiect et Bulb Temperature, F 7200 [ezo0 [.00 [s54.00
RTU1] = -1906 /
1[RTUA Enthalpy, Btudlb IE O 20 74

Yiew Diagram

Software

Total Effective

Thiz Unit Report Summary Report

—-SUPPLY AIR CONDITIOHNS---
[including the effect of return air lea ] ! : 0,

Ent . : t Total
Tdb.F Twb.F gop - h % Biuk

Surmmer | 7909

SYSTEM CAPACITY SAYED: COOLING. TONS
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2% AIRX Outputs MI=] E3

SI if nance :0NDMIc S Umman d

Calculate Energy

Performance Unitie

Software




%% AIRX Outputs =] &3

s I : Elp
3 t | Annual Energy Analy | Economic Summary

Schools for Learning

her Conditions

Performance
Software

10250 10250

Print Thiz Table Print Entire Report

Mote: Surnmer utility rates are rned o apply frorm b ay through October
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%% AlRX Outputs =] 3

s I . .- HE'F‘
. I annual Energy &nal Economic Surmmary System EER Analysiz
Schools for Learning

mponent

Performance
Software

Help far d

M ame or Model Mumber: RTU-4
EER: q

I ritary Capacity =

Unitary EER | ERY Cap.[Y). : Selection

J[RTU 7 - aoon. g . Print All
4 [RTU-4]




Job Description

City/State:
Contact:

Job Name:
Contractor:

Engineer: Contact:

Quote Date:

Quote Number:
I I I

Energy Savings Data Generated from Airxchange 3.01 Software

Total Cooling $ Saved

+ Total Heating $ Saved

'
Payback Savings
| | |

L]
I l,stl | I l ator Job Tonnage Savings Information
Total Cooling Tonnage Saved:
(from Airxchange Software)
X Installed A/C $ Cost per Ton:
(includes A/C units, duct, grills, etc.)
= Total $ Savings on Tonnage: $19,080.00

Total Savings due to UERV's: $22,506.00

Job Costing Information
Estimated Installed Cost for UERV's:

Saving Payback (in years) for UERV's: 1.37

Total UERV CFM:

Total Installed UERV Cost per CFM: $3.00
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