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MEP Firm|

Designer Name‘

Job Name| TagNumber| ]

*Inputs Required in White Boxes| ASHRAE STANDARD Units English

Location and Zone Airflow Occupancy and Filtration

Country ‘ Canada

Facility Type Classrooms (Age 5-8)

Provi.nce‘ Ontario # of Occupants (P2)
Rp CFMPerson 10

N/A| N/ Filter Location | B: Mixed Air Filter |
Ra  CFMUt 012
Areaof Zone(Az)  ft2 Filter Type | No Filter \

Uncorrected Supply Air (Vpz) ~ CFM
Zone Volume (Vol) ft* 10,000

Air Distribution (Ez) | Input Contaminant Data

Reducion Factors Ot it s |G|
Clear Data
Building Emission ~ (0-1) 100% Flow Type

Outside Air  (0-1) 50% | Help
Human Emission  (0-1) 75% Flow Reduction Factor (Fr) 1

VRP Reduced OA

Outside Air (Voz), CFM Outside Air (Voz_r) CFM
% of VRP Vaz
OA % of Supply (Voz/(Voz+ Fr(Vpz-Voz))|__16  |% OA % of Supply (Voz_r/(Voz_r+ (Vpz_r-Voz_r)[__ 12 |%

-~
. . 76 %| — . .
Recirculated Air (Fr (Vpz - Voz))| 11,130.0 (CFM - v Recirculated Air (Vpz_r-Voz_r)| 11,638.8 |CFM
Outside Air Per Person (Vo#Ps)|__10.60 |CFM/Person Outside Air Per Person (Voz_r/Pz) CEM/Person
Ventilation Rate Per Area (Vou/Aa)[ 1.0 |CFMIfE* Ventilation Rate Per Area (Voz_r/Az) CEMIt?

Recirculated Air Per Person (Fr(Vpz-Voz)/Pz)[__ 55.7 |CFMIPerson Recirculated Air Per Person ((Vpz_r-Voz_t)/Pz) CEM/Person

VAV Minimum Supply Air (Vpz_r)[ 13,250.0 |cFM Revised Flow Reduction Factor (Fr 1) 1.00__|

Air Change Per Hour| 79.50 |ACWhr Air Change Per Hour| 79.50 |ACh/hr




Conc.
Building Outdoor Air Human OSHA |NIOSH | ACGIH | Health Using

Emission |Concentration| Emission PEL | REL TLV |Canada| Using VRP | Reduced
Contaminant OA

|
| o |
| oooos [

0.0004188 | 0.0005511
0.0001711 | 0.0001746

6.7008E-05
1.77517E-06

0.00016

1,1,1 - Trichloroethane “

,2 Tetrachloroethane

1,2 Dichloroethlene

m
]
" LeDinoobenene | oo | 0|
—
—
I
— o |
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0.000083

P
0

" Catonpsatee | o114 | 0 |
e
e I
"~ Guooom | oo | 0|
oo | oas |0 |

o
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0.015

0.00011
0.000094

—

0.0000206 | 2.711E-05
0.000083 | 0.000083
0.076 0.1

0.00011
1794126
0469569

0.00011
0.2359176
0.0611854

o
°

0.0144788 | 0.0179142
1.2184219 | 1.6031867
0.0068125 | 0.0086669
1467.1901 | 1772.6186
0.114 0.15
2.4748978 | 2.6248655
0.0036 0.0047368
0.0350334 | 0.0460966
0.113 0.1486842
0.0014 0.0014
0.230006 | 0.3026395
0.017 0.017

0.26021
0.0032

0.3423153
0.0032
0.57048 0.75048
0.00016 0.00016
0.0005855 | 0.0007704
0.1418094 | 0.1865913
0.0002491 | 0.0003278
0.0663783 | 0.0873398
0.000936 | 0.0012316
0.015 0.015
0.00011 0.00011
0.000094 | 0.000094
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CRS Installa

MERV 11 Filter section

Carbon Regeneration
System (CRS)

Carbon filter section
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holding capacity anaerioyal eiicIcncy:

Common types and configuration or activated
carbon
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ROS quickly react with 6dorous: Compounds
by breaking apart their molecular bonds

ROS / oxidants are created using corona
discharge from our oxidizer generator head
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EXtENGNIEPACUHYELEENCEIHI0IINCHCIIG ENTCH UEIICY:
- RedUice theraiiioUmCIeACNEGUILEG.
> Reducing StalticypreSsUnRercliaaCliEgyACORNSUIPL O
> Remove broddelNdihigeromContailani DOEesit require
Doesn t requireradaitional Space:




Extended Activated Carbon Service Life

Djese/
Exhaust

Isopropyl
Alcohol/

Service Life (Months)

Note: test results from 3rd party laboratory.
striped bars with oxidant, solid bars without oxidant
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Input informa Activated Carbon Regeneration Calculator

Designer Name MEP Firm
| Matt Pfeiffer | | EXP. |

Project Name Tag Number
How many cfm per AHm [ O'Hare Airport | [ Existing units (31) |

How many AHU?

Activated Carbon Input

How many pounds are they ~otal At Vol p—
p o ir Volume
using per 1000 cfm? Total Number of Units
. Carbon Volume (lbs./1000cfm)
Number Of Caf'bOI'l fllter Change Frequency {months)
changes Carbon Efficiency
Load Factor

What Carbon is specified or
currently being used?

Efficiency by weight Contamination Calculations

% of Activated Carbon Contaminant from Building Emissions, people, O/A (grams/period) 1,300,442
spent at change out Airport Application Contaminant {(gram/period) 1,584,048
Total Contaminant { gram/period) 2,885,389

Contaminant calculations
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Contaminant Concentrations Table

Building Emissions/People/Outside Air Airport Application Contribution
I Ceontaminant I ppm g/hr. g/period ppm g/ hr. g/ period Tetal Contaminant

1,11 - Ifichicroethane 0.0003 0.26 75529 0 0.00 0.00 755 29
1,1,2,2 fetrachloroethans 00002 016 474 76 0 000 000 474.76
1,7 Dicflorosthlens 00000 001 3413 7] 000 000 34.13
1,3 Byfsdiens 00000 000 0.00| 0014703025 46.23 133 135 61 133 135 61
1,3, 5 Trimethylbenzens 00001 006 167.00 7] 000 000 167.00
1,4 jichlorobenzens 0.0760 6494 187 025 77 o 0.00 0.00 187,025 77
2-Bfitansne (MEK) 0. 1450 60.77 175 01473 0 000 000 175,014 73
Acktaldehyde 00468 1157 34,477 10| 0.00601806 15 41 44 378 54 78 855 64
Afrolein 00000 0.00 0.00] 0002702161 £.81 25 353 16 25 353 16
fretone (propans) 0.0124 418 12,042 19 0 000 000 12,042 19
mmaonia 0 5840 37 41 280,535 11 7] 000 000 280,535 11
Benzene 0.0068 3.07 58,835 48| 0.01357545% £1.64 177,514 14 186,353.62
Carbon Disulfide 0. 1140 50,45 145 307 58 0 000 000 145 307 58
Carbon Tetrachloride 0.0036 3.22 927013 0 000 000 9, 270,13
Chioroform 00350 24 31 70,001 12 7] 000 000 70,001 12
nzene 01130 73.93 212,928 14 0 0.00 0.00 212 928 14
CNlorotsathane 0.0014 065 1,950.4% 0 000 000 1,950 439
DioxINE S 02300 117.80 333, 260.0% ] 000 000 333, 260.09
Ethanal\_ N 0.0170 4.55 13,111 06 0 000 000 13,111 06
Ethyl benzdxe N 0. 2602 160 58 462 483 60 7] 000 000 462, 463 60
Farmaldehyd N N_0.0032 0.56 1,608.76| 0.212172784 370.37 | 1,066 665.81 1 068 278 56
Hexane Sgs 285 78 £23,033.38 0 000 000 £23,033.38
Hydrogen sulfide  \_ 0.000 TN 005 265 75 7] 000 000 265 75
Methane N\ 0.1145] TN\ _10.68 30,750.96 0 0.00 0.00 30,750,596
Methanal 00002 N 107.50 0 000 000 107.90
Methylene Chioride 0. 066 1 32 33 958 05 7] 000 000 23 5958 05
Naphthalene \\ 0.000% 070 NQUE.32 0 000 000 2,008 32
Nitrogen dioxide NJ.0150 4.01 11 550 7] 000 000 11,551 00
Nonane oNo0 1 008 23608 7] 000 000 236 08
Octane 0.0y 0.06 1759.75 N ¢ 0.00 0.00 179.75
Phenal 0.0304N 16 64 47,925 37 S 000 000 47,925 37
Propans p.oo00] \U 0.01 23.38 o] N 0.o0 0.00 23.38
Styrene 01201 \ 7270 203,384.15| 0001545376 NG 6 26,944 11 236,328.30
Tetrachlorosthylene 00030 N Z.50 £, 346 25 7] 00N 000 £, 346 25
0.0467 ECE 71.984.55| 0.004315643 23.11| NG 567.80 138,552 35
ichlorosthylene o —te—. 0640 48. 140, 781.59 ] 0.00 N0 140, 781.59
VinPRGh leride Menomer 0.000 7.19 1] 0.oo0 0.0 7.19

lene SN_ 00003 0.17 - 245 7132 1541 44, 378 54 44 576
Total N 29673 1.128.86| 1,300,442 0. 2,885,389

urrent Replaceme 4.0 monihs Proposed Replacement 7.1 months



Cost Czllctifaitiors

Cost Calculations

Current Activated Carbon Replacement 837,000 cfm (31 units) Cost per Change Annual Cost

Activated Carbon $167,400.00 $502,200.00
Labor $27,900.00 $83,700.00

Freight $12,555.00 $37,665.00

Disposal $5,022.00 $15,066.00

$212,877.00 $638,631.00

Note:

41,850 Ibs at $4.00/ Ibs

41,850 Ibs of AC based on 50I/bs/1000cfm

transport to and from site 42,000 pounds @ .30 cents/Ibs
landfill cost @ .12/Ibs

Proposed Oxidation System (Cost/Change x 1.7) New Annual Cost
Oxidation equipment $267,950.00 Activated Carbon $284,580.00
Monitoring equipment $119,350.00 Labor $47,430.00
Installation $93,000.00 Freight $21,343.00

Power Consumption $18,144.00

Disposal $8,537.00
Total Cost $480,300.00 $380,034.00

Annual Savings $258,597 Payback 1.85 years



> Veterinarian facilities. > Food. processing
> Ljve stock barns > Casinos
> Restaurants > RMGO'’s

> Museums
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> ROS OXiaizES ContamiaharacuiVated Carbo
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> Potentially redtcertiieraimount ol activa
carbon required thus reduces energy. cost by
lowering static pr =

> ROS/Oxidant (ozone)is eliminated by the
activated Carbon media
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