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1 EXECUTIVE SUMMARY

The City of Meriden Board of Education has requested a detailed assessment of the mechanical systems
ventilation performance in accordance with new regulations set forth by the State of Connecticut. In 2023, the
state of Connecticut codified ventilation assessment at each school building under jurisdiction of local and
regional boards of education. Per substitute Senate Bill 1198, “each local and regional board of education shall
ensure that its heating, ventilation and air conditioning (HVAC) system is maintained and operated in accordance
with the prevailing maintenance standards, such as ASHRAE Standard 62 at the time of installation or renovation
of such system”. These assessments must be completed by January 1, 2025, and every five years thereafter.

This report is an overview of findings from the HVAC systems evaluation performed at Thomas Hooker Elementary
School. The focus of this report is twofold: First, to identify to what extent the school’s current ventilation system
components are operational. Second, to evaluate if the system components are operating in such a manner as to
provide adequate ventilation to the spaces within the building in accordance with the most recent indoor ventilation
standards.

While the school utilizes dedicated classroom unit ventilators and exhaust fans, our findings indicate that the
primary source of ventilation in the school is from operable windows. Although the building code allows for
ventilation to enter occupied spaces naturally through operable windows, it is not a realistic option during cold
weather or hot weather months. Windows will typically be closed during those times, preventing the spaces from
being properly ventilated. For this reason, operable windows will not be considered as a reliable source of
ventilation in this analysis.

For this reason, it has been identified that nearly all rooms within Thomas Hooker Elementary school fail to meet
the outside air requirements prescribed by the ASHRAE Standard 62, as referenced in the state’s building code.
We recommend soliciting an engineered design to provide consistent ventilation to the affected areas.

1.1 Building Overview

Thomas Hooker Elementary School is a two-story, 43,000 SF building located at 70 Overlook Road, Meriden, CT
06450. It was built in 1962 and had a roof renovation in 2005.

The building’s ventilation and exhaust systems consist of one Unit Ventilator (UV) in each classroom for a total of
twenty-six (26) UVs, two (2) heating and ventilating units (H&V) serving the Gym/Auditorium, fourteen (14)
Exhaust Fans (EFs), and twenty-four (24) Fan Coil Units (FCUs).

Control of the HVAC systems is provided via pneumatic controls. The building is not equipped with a Building
Automation System (BAS), or Demand-Controlled Ventilation (DCV).

1.2 HVAC System Overview

e UVs located in each classroom are designed to provide ventilation and heat to the room by forcing mixed
air past a hot water heating coil and delivering the heated air to the room. The UVs are Nesbitt
Syncretizer Model N-1000/ N-1250 and appear to be original to the building. The UVs are controlled via
local pneumatic controls.
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e H&V-1 and H&V-2 are located in a storage room in the gym/auditorium. Each unit is a Trane Torrivent
Model T12 and appears to be original to the building. The H&V unit is designed to provide ventilation and
heat to the room by forcing mixed air past a hot water heating coil and delivering the heated air to the
room. The unit works in conjunction with a dedicated exhaust fan to maintain room pressurization. The
1962 HVAC drawings indicate that the units were originally intended to serve the cafeteria as well. The
H&V units are controlled via local pneumatic controls.

< Both units appear to be in fair to poor condition and are beyond their expected useful life.

0 HV&-1: The outdoor air intake damper was observed to be closed and the heating coil appeared
to be excessively dirty.

0 H&V-2: The outdoor air intake damper was observed to be approximately 25% open, but an
opening in the ductwork was discovered at the return plenum box. As a result, the TAB
contractors were unable to accurately measure the return/exhaust air.

e EFs are installed on the roof of the building and exhaust the common restrooms and classroom toilet
rooms. The fans also serve as general exhaust for faculty areas and the classrooms through exhaust
grilles located in the closets. The fans are a combination of Greenheck models GB-180-3X, GB-161-4X,
GB-121-4X and Dayton Models 48C188. Drawings indicate the fans were installed during the 2005 roof
renovation.

* FCUs are located throughout the building. FCUs were observed in the cafeteria/stage, stairwells,
entrance vestibules, and classroom lobbies etc. The units do not provide ventilation but are intended to
provide heat to the spaces where they are located.

2 EVALUATION
21 Code Compliance

In 2023, substitute senate bill 1198 codified ventilation assessments at each school building under jurisdiction of
local and regional boards of education. These assessments must be completed by January 1, 2025, and every
five years thereafter. Per the requirements of sSB 1198, the assessment included the following inspections and
evaluations:

(A) Documenting for maximum filter efficiency (MERYV ratings)

(B) Physical measurements of outside air delivery rate at the minimum damper position
(C) Verification of the appropriate condition and operation of ventilation components
(D) Measurement of air distribution through all system inlets and outlets,

(E) Verification of unit operation and that required maintenance has been performed in accordance with the
most recent indoor ventilation standards promulgated by the American Society of Heating, Refrigerating
and Air-Conditioning Engineers

(F) Verification of control sequences of damper operations
(G) Verification of carbon dioxide sensors does not apply.

(H) Identification of to what extent each school's current ventilation system components, including any
existing central or noncentral mechanical ventilation system, are operating in such a manner as to
provide appropriate ventilation to the school building in accordance with most recent indoor ventilation
standards promulgated by the American Society of Heating, Refrigerating and Air-Conditioning
Engineers.
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The required supply of outside air into interior occupied spaces is governed by the 2022 Connecticut State
Building Code, which adopts the 2021 International Mechanical Code (IMC), and ASHRAE Standard 62.1. This
code prescribes the flow rate of outdoor air required for occupied areas based on occupancy classification. When
occupancy density is unknown, these documents define the design occupant density for each room classification.
The required flow rate in CFM for every occupied space is then calculated based on this value.

It shall be noted that although the occupancy classification is education, the IMC does not distinguish between an
office space located within an office building, a school, or any other building classification. This applies to all
rooms that are not considered traditional educational rooms such as health care offices, gymnasiums, theaters,
and assembly halls.

Some room types do not have an outside air requirement, as can be seen in Table 1. Alternatively, these rooms
have exhaust rates that must be met, and are evaluated separately in this report. Refer to the exhaust rate
evaluation table in Appendix B for individual room exhaust rate evaluations.

In addition to providing mechanical ventilation to the space, an alternative method approved by the building code
allows for air to enter the occupied space naturally through operable windows. The code states that the minimum
openable area to the outdoors shall be 4% of the floor area being ventilated. Although this is an acceptable
means of providing outdoor air by code, it is not a realistic option during cold weather or hot weather months, as
windows will typically be closed. Operable windows are not considered as sources of ventilation in this analysis.

Table 1
Room Type & Occupancy Summary
Total Sy Fae Occupancy Area Exhaust
Room Types | Quantity' | Area’ (People/1000 SF) Ventilation? | Ventilation? Rate?
(SF) (CFM/person) | (CFM/SF) (CFM)
Art Classroom 0 0 20 10 0.18 0.7
Auditorium 1 3733 150 5 0.06 -
Cafeteria 2 2138 100 7.5 0.18 -
Classroom 29 22181 35 10 0.12 -
Computer Lab 1 101 25 10 0.12 -
Conference Room 1 331 50 5 0.06 -
Corridor 15 6558 - - 0.06 -
Custodial 2 191 - - - -
Greenhouse 0 0 - - - -
Gymnasium 0 0 7 20 0.18 -
Library 0 0 10 5 0.12 -
Lobby 0 0 10 5 0.06 -
Locker Room 2 1255 - - - 0.25

Nurse 0 0 5 5 0.06 -
Office 0 0 5 5 0.06 -

Restroom 2 888 - - - 50/70*
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Total S Falr Occupancy Area Exhaust

Room Types | Quantity' | Area’ (People/1000 SF) Ventilation? | Ventilation? Rate?

(SF) (CFM/person) | (CFMI/SF) (CEFM)
Stairs 4 1148 - - - -
Storage 24 1033 - - 0.12 -
Utility 3 753 - - - -
Vestibule 11 1914 10 5 0.06 -
Waiting Room 1 157 30 5 0.06 -

' Based on 1962 drawings
2 Based on 2021 International Mechanical Code

2.2 Field Study Findings and General Observations

F&O performed a walkdown of the school prior to the TAB testing activities and noted room measurements,
observable maintenance concerns and general equipment condition. Below is a summary of observations made.

2.2.1 Air Distribution and Outside Air Dampers

A summary of observations includes the following:

e The majority of exhaust grilles were found to be dirty.

* Insulation was not installed on ductwork associated with the H&V units, which can reduce the efficiency of the
system. H&V-1 outdoor air damper was found closed, while H&V-2 outdoor air damper was found
approximately 25% open.

« The outdoor air louvers associated with the unit ventilators in the classrooms were found to be blanked off.
Closed outdoor air dampers and blanked off intake louvers prevent outdoor air from entering the building
resulting in unventilated spaces.

« One classroom was found to have been converted from a single space to two separate spaces when compared
to the original 1962 drawings. The room was split at the center of the original unit ventilator. We assume that
the UV is currently serving both spaces. However, HVAC calculations should be performed and air distribution
to the rooms should be designed to provide properly conditioned outdoor air to each side.

2.2.2 Unit Ventilator Units (UV)

A summary of observations includes the following:
« The fresh air intake louvers for the UVs were observed to be blanked off, resulting in the room not getting
any outdoor air through the unit.
< As currently configured, the UVs are not providing ventilation as designed or required by code.
« The UVs are in fair to poor condition and are beyond their expected useful life.

2.2.3 Heating and Ventilating Units (H&V)

A summary of observations includes the following:
< A partition wall between the gym/auditorium and the cafeteria is retractable and separates the spaces.
When the partition is closed, the cafeteria does not receive outdoor air as designed. See Section 2.3.
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e The outdoor air intake damper of H&V-1 was observed to be closed and the heating coil appeared to be
excessively dirty.

« The outdoor air intake damper of H&V-2 was observed to be approximately 25% open.

¢ An opening at the return air plenum was discovered during air testing. This opening allows air to leak into
the system, reducing the effectiveness of the system and the accuracy of the air measurements.

« Both H&V units appear to be in fair to poor condition and are operating beyond their expected useful life.

2.2.4 Exhaust Fans

A summary of observations includes the following:
* Most of the exhaust fans measured were found to be running below their design air flow. Please refer to the
TAB report in Appendix B for a full list.
* Many of these exhaust fans provide ventilation for the core bathrooms and toilet rooms in the classrooms.
According to IMC standards, restrooms require a minimum of 50 cfm of exhaust air per stall or urinal in
continuous operation or a minimum of 70 cfm of exhaust air per stall or urinal when operating intermittently.

2.3 Outside Air Flow and Air Change Rates
2.3.1 Airflow Design vs. Measurements

Table 2 and 3 below displays H&V design parameters regarding supply and outside airflows. Design information
was obtained from the 1962 as-built drawings. Air flow measurements were performed by Air Balancing Services
Co. Ventilation requirements are based on ASHRAE 62.1 as referenced in the state’s building code. Note that the
measured supply airflows are approximately half of the designed supply airflow of both units.

The H&V units serving the Gym/Auditorium and Cafeteria are operating at approximately 50% of design. H&V-1
has a closed outdoor air damper and does not provide any outdoor air. H&V-2 is supplying approximately 62% of
its designed outdoor air at its current operating condition. As such, the outdoor air being supplied to the space is
approximately 30% of the designed outdoor air rate. The calculated outdoor air required using current codes is
approximately 5% more than the H&V units were initially designed for. An opening in the return air plenum was
observed which could impact the accuracy of the air measurements. Appendix A contains the full report provided
by Air Balancing Services Co.

Table 2
Design vs. Measured Airflow
DESIGN AIRFLOW MEASURED AIRFLOWS
H&V SUPPLY | OA CFM | DESIGN % | SUPPLY
CFM (CFM) OA CFM OA CFM L
H&V-1 4500 2130 47% 2063 0 0%
H&V-2 4500 2130 47% 2983 1335 45%
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Table 3
Design vs. Calculated Outside Airflow

DESIGN AIRFLOW CALCULATED AIRFLOW
H&V | SUPPLY | OA CFM | DESIGN % | SUPPLY .
CFM (CFM) OA cem | OACFM | % OA
H&V-1 4500 2130 47% 4500 2350 52%
H&V-2 4500 2130 47% 4500 2350 52%

2.3.2 Individual Room Ventilation

Minimum ventilation rates for each room are itemized in Appendix C. As stated previously, the primary source of
ventilation in the classrooms is from operable windows. Although the building code allows for ventilation to enter
occupied spaces naturally through operable windows, it is not a realistic option during cold weather or hot weather
months. For this reason, operable windows will not be considered as a source of ventilation in this analysis. The
Unit Ventilators in the classrooms are not providing any outdoor air as the intake louvers are blanked off.

The H&V units serving the Gym/Auditorium and Cafeteria are operating at approximately 50% of design. H&V-1
has a closed outdoor air damper and does not provide any outdoor air. H&V-2 is supplying approximately 62% of
its designed outdoor air at its current operating condition. As such, the outdoor air being supplied to the space is
approximately 30% of the designed outdoor air rate. It should also be noted that the units are intended to provide
ventilation to the cafeteria. The auditorium/gym and cafeteria are separated by a removable partition as previously
mentioned in Section 2.2.3. Although some air can reach that space, the wall significantly restricts the flow of air
from the auditorium/gym to the cafeteria. While the partition is closed, the cafeteria is not being adequately
ventilated based on occupancy requirements.

It has been identified that almost all the rooms within Thomas Hooker Elementary school lack appropriate
ventilation to meet the outside air requirements prescribed by the ASHRAE Standard 62 as referenced in the
state’s building code.

3 Discussion and Recommendations
3.1  General Recommendations to Improve Schools Performance

To preserve the condition and capability of the HVAC equipment serving the building, it is recommended that a
maintenance program following ASHRAE 180-2018: Standard Practice for Inspection and Maintenance of Commercial
Building HVAC Systems be implemented. This standard provides a comprehensive guide, that when followed, can
increase the HVAC system'’s ability to achieve acceptable thermal comfort, energy efficiency and indoor air quality
within the building.

Recommissioning of the entire HVAC system should be performed in 3—-5-year intervals, to ensure all equipment and
control components operate as designed. This service optimizes system performance, increases energy savings, and
improves system efficiency.
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3.2  Air Distribution and Outdoor Air Dampers

It is recommended that cleaning of the school’s entire duct systems be performed by a qualified professional. Cleaning
can help improve the quality of the air being circulated throughout the school.

Rebalancing of the supply, return, exhaust, and outside air dampers for each H&V unit is also recommended.
Rebalancing should be performed after completion of duct cleaning and adjustments to equipment and all associated
dampers.

3.3 Unit Ventilators

Due to the age and condition of the UVs it is recommended that the units be replaced. A full HYAC design should be
performed to specify the appropriate equipment replacement to meet current requirements.

It is the client’s option to have the UVs tested for current capabilities and correct deficiencies through repair. Testing of
the UVs should be performed after outdoor air opening blank offs are removed and dampers are repaired.

3.4 Heating and Ventilating Units

Due to the age and condition of the Heating and Ventilating units, it is recommended that the units be replaced. A full
HVAC design should be performed to specify the appropriate equipment replacement to meet current requirements. All
associated dampers, ductwork, and accessories should be repaired as required for a complete functioning HVAC
system. It is the client’s option to have the H&V units tested for current capabilities and correct deficiencies through
repair. We also recommend a separate HVAC system be provided to serve the cafeteria.

3.1 Exhaust Fans

All of the exhaust fans were found to be running below their designed airflow rate. F&O recommends the exhaust fans
and their associated exhaust registers be re-balanced to provide adequate ventilation according to ASHRAE standards.
Exhaust fans that are not operational or incapable of providing adequate ventilation should be repaired or replaced. All
exhaust fans should have maintenance performed.
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Appendix A

Testing and Balancing Report
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** AIR INSTRUMENT CALIBRATION REPORT **

INSTRUMENT SERIAL NUMBER APPLICATION CALIBRATION

MULTIMETER USED IN VELOGITY

SHORTRIDGE :

ARDATA MOLTIMETER ADIBE0C STATIC PRESSURES, FLOWHOOD 8/16/2023

CERIAL NG Hatatd READINGS, DIFFERENTIAL

: PRESSURES, TEMPERATURE

TRIPLETT

SERIAL NO. 2211629 AIRFLOW VELOGITY 8/16/2023

EXTECH PHOTO TACH .

SERT I, 51E e MOTOR AND FAN RPM'S 8/16/2023

EXTECH DIG THERMOMETER RH390

el s TEMPERATURE / HUMIDITY 8/16/2023

FLUKE 52/11

e o ep0a0 TEMPERATURE 8/16/2023

FLUKE AMMETER 323 VOLTAGE AND AMPERAGE 8/16/2023

SERIAL NO. 53965787MV
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Pro-Calibration, LLC Cali

Serial Number: M20410

Page 1 of 2
Submitted by: Air Balancing Service Co. Asset Number #: ABSC-040
Manufacturer: Shortridge Instruments Cal. Technician: CT2
Model Number: ADM-860C Cal. Date: 8/16/23
Due Date: 8/16/24

Cal. Procedure: Manufacturer Specifications

Description: Air Data Multimeter
Cal. Interval: 12 Months
Standards Used:
[ o975 | 993 | 1066 | 1072 | 1094 | 1113 | 1144 1152 |
Temperature: 21Deg.C  Barometric Pressure: 30.02“HG ~ Humidity: 43%RH
STD# Tested Function Range Standard Uut. Meas. Val. Allowable Tolerance Range
1113 Pressure in/wc 0-60"WC 0.0500 0.0500 0.0480 — 0.0520”wc
1144 | +/-2%rdg.,+/-0.001"wc 0.5000 0.5000 0.4890 —0.5110"wc
1152 1.000 1.000 0.9790 — 1.0210”wc
10.000 10.05 9.799 — 10.201”wc
25.000 25.05 24.499 — 25.501wc
50.000 50.10 48.999 — 51.001"we
975 Air Velocity 25-5000 50 50 42 - 59 fpm
993 +/- 3%rdg.,+/-7{pm Ft/min. 200 200 187 -213 fpm
1072 500 500 478 - 522 fpm
1144 900 905 866 - 934 fpm
1152 1500 1505 1448 - 1552 fpm
3100 3110 3000 - 3200 fpm
4900 4910 4746 - 5054 fpm
1066 Temperature -65/+250°F 5.00 52 4.5 — 5.5°F
+/- 0.5°F 32.00 322 31.5 —32.5F
+/- 0.5°F 77.00 77.2 76.5 — 77.5¢F
+-1.0°F 100.00 100.2 99.0 — 101.0F
+/- 1.0°F 240.00 240.2 239.0 —241.0F
1094 Absolute Pressure 14 —40in.Hg 30.02 30.0 29.32 — 30.72 in.Hg.
2% rdg, +0.1"HG
Note;

Pro-Calibration, LLC 480 Harwich Rd. Brewster, MA 02631

774-323-3662

www.pro-calibration.com
Veteran owned and operated.
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Manufacturer: Triplett

Submitted by: Air Balancing Service Co.

Model Number: CFM400

Serial Number: 2211629

Asset Number: ABSC-049

Description: Rotating Vane Anemometer

Cal. Technician:
Cal. Date:
Due Date:

Page 1 of 1

CT2

8/16/23

8/16/24

Cal. Procedure: Manufacturer Specifications

Cal. Interval:

12 Months

Standards Used:
[ 975 | 991 | 992 [ 994 | 1072 [ 1152 | | |
Temperature: 21Deg.C.  Barometric Pressure: 30.02“HG. Humidity: 45%RH.
# Tested Function Allowable Range Standard Uut. Meas. Val. | After Adj. Tolerance
1 Air Velocity 90 -100 95 93 +/-1.5% of rdg, +59%pm
40-5900fpm 145 - 155 150 149 +/-15% of rdg, +5%pm
391 - 409 400 401 +/-15% of rdg, +5%pm
788 - 812 800 805 +/-1.5% of rdg, +59fpm
1184 - 1216 1200 1206 +/-1.5% of rdg, +59fpm
3065 - 3135 3100 3108 +/-1.5% of rdg, +59fpm
2 Temperature 69.46 - 73.46 71.46 72 +/-1.1deg.F
-4 - 140deg.F

ro-Calibration, LLC 480 Harwich Rd. Brewster, MA 02631
774-323-3662
www.pro-calibration.com

Veteran owned and operated.
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Page 1 of 1
Submitted by: Air Balancing Service Co. Asset Number: ABSC-036
Manufacturer: Extech Instruments Cal. Technician: CT2
Model Number: 461920 Cal. Date: 8/16/23
Serial Number: 201117034 Due Date: 8/16/24
Description: Laser / Photo Contact Tach. Cal. Procedure: Manufacturer Specifications
Cal. Interval: 12 Months
Standards Used:
[ 883 [ 1005 | [ | | I l I
Temperature: 21Deg.C Barometric Pressure: 30.02”HG. Humidity: 45%RH.
# Tested Function Range Standard UUT. Meas. Val. | After Adj. Tolerance
Speed / RPM / Photo 10-99,999 500.00 500.0 1 0.05% + 1dig.
1000.00 1000 + 0.05% + 1dig.
1800.00 1300 + 0.05% + 1dig.
6000.00 6000 +0.05% + 1dig.
30,000.00 30,001 +0.05% + 1dig.
90,000.00 90,002 +0.05% + 1dig.

Pro-Calibration, LLC 480 Harwich Rd. Brewster, MA 02631
774-323-3662

www.pro-calibration.com
Veteran owned and operated
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Page 1 of 1
Submitted by: Air Balancing Service Co.
Manufactarer: Extech Instruments Cal. Technician: CT2
Model Number: RH390 Cal. Date: 8/16/23
Serial Number: A21031496 Due Date: 8/16/24
Description: Digital Psychrometer Cal. Procedure: Manufacturer Specifications
Asset Number: ABSC-034 Cal. Interval: 12 Months
Standards Used:
(1003 | 1057 | 1080 | 1081 | 1135 | l | |

Temperature: 21Deg.C

Barometric Pressure: 30.02“HG.

Humidity: 45%RH

# Tested Function Range Standard Uut. Meas. Val. After Adj. Tolerance
1 Temperature -20/+70°C 23.61 23.6 +1.0°C
2 Relative Humidity 0.0 — 100.0 %rh 33.07 34.8 +2%RH
58.8 60.2
75.47 77.1 (20%-90%)
Wet Bulb 0-80-C 18.2 17.6 Calculated
4 Dew Point -30/100-C 15.1 16.0 Calculated

Pro-Calibration, LLC 480 Harwich Rd. Brewster, MA 02631
774-323-3662

www.pro-calibration.com
Vetéran owned and operated.
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|__ L __Pro-Calibration, LLC Calibration Data Sheet
Page 1 of 1
Submitted by: _Air Balancing Service Co. Asset Number #: ABSC-046
Manufacturer: _Fluke Cal. Technician: CT2
Model Number: _52/11 Cal. Date: 8/16/23
Serial Number: _7092090 Due Date: 8/16/24
Description: _Digital Thermometer Cal. Procedure: Manufacturer Specifications
Cal. Interval: 12 Months
Standards Used:
[ ns3 | | | l | ! I
Temperature: 21Deg.C.  Barometric Pressure: 30.02HG. Humidity: 45%RH
# Tested Function Range Standard Uut. Meas. Val. After Adj. Tolerance
1. Temperature T1 =200 /+1370-C -100.00 °C -99.8 +0.1% rdg +0.7°C
-20.00 °C -19.7 +0.1% rdg +0.7°C
0.00°C 0.1 +0.1% rdg +0.7°C
100.00 °C 100.0 +0.1% rdg +0.7°C
1200.00°C 1200 1+ 0.1% rdg +0.7°C
2 Temperature T2 -200 /+1370-C -100.00 °C -99.9 +0.1% rdg +0.7°C
-20.00 °C -19.9 +0.1% rdg +0.7°C
0.00 °C 0.0 +0.1% rdg +0.7°C
100.00 °C 100.1 + 0.1% rdg +0.7°C
1200.00°C 1200 +0.1% rdg +0.7°C

Pro-Calibration, LLC 480 Harwich Rd. Brewster, MA 02631

774-323-3662

www.pro-calibration.com
Veteran owned and operated.
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Pro-Calibration, LLC Calibration Data Sheet

Submitted by:
Manufacturer:

Model Number:

Serial Number:

Page 1 of 1
Air Balancing Service Co,
Fluke Cal. Technician: CT2
323 True RMS Cal. Date: 8/16/23
53965787MYV Due Date: 8/16/24

True RMS clamp meter

Cal. Procedure: Manufacturer Specifications

Description:
Asset Number:

ABSC-037

Cal. Interval: 12 Months

Standards Used:
[ 1153 | I l | I |
Temperature: 21Deg.C ~ Barametric Pressure: 30.02“HG  Humidity: 45RH%
# Tested Function Range Standard Uut. Meas. Val. After Adj. Tolerance
1. DC Voltage 0-6000V 10.00000V 10.0 1% +/- 5 counts
100.0000V 100.1 1% +/- 5 counts
500.000V 500.2 1% +/- 5 counts
2 AC Voltage @ (60Hz) 0-6000V 10.0000V 10.0 1.5% +/- 5 counts
100.000V 100.1 1.5% +/- 5 counts
500.00V 500.3 1.5% +/- 5 counts
3. AC Current @ (60 Hz) 0-4000 A 10.0000A 10.0 2.0% +/- 5 counts
100.000A 100.1 2.0% +/- 5 counts
390.00A 390.2 2.0% +/- 5 counts
4, Resistance 0-400.0 O 10.0000Q 10.0 1% - 5 counts
100.000Q 100.1 1% - 5 counts
375.00Q 374.8 1% - 5 counts
5 Continuity / Audible <300 Check 0K <300

Pro-Calibration, LLC 480 Harwich Rd. Brewster, MA 02631
774-323-3662

www,pro-calibration.com
Veteran owned and operated




ABBREVIATION / MEANING

ABBREVIATION / MEANING

AC AIR CONDITIONER MIN MINIMUM
ACMHR AIR CHANGES PER HOUR MUA MAKE-UP AIR
AHU AIR HANDLING UNIT NO. NUMBER
AK AREA FACTOR OA OUTSIDE AIR
AMP AMPERAGE 0A% PERCENT OF OUTSIDE AIR
CEF CEILING EXHAUST FAN oD OUTSIDE DIAMETER
CFM CUBIC FEET PER MINUTE OED OPEN END DUCT
CNTRL CONTROL PERF PERFORATED DIFFUSER
CUFT CUBIC FEET POS POSITION
cv CONSTANT VOLUME PRESS PRESSURE
DD DIRECT DRIVE PRIM PRIMARY
DEL ACTUAL DELIVERED RA RETURN AIR
DES DESIGN RA% PERCENT OF RETURN AIR
DIFF DIFFERENTIAL RHC REHEAT COIL
EF EXHAUST FAN RPM REVOLUTIONS PER MINUTE
ESP EXTERNAL STATIC PRESSURE (" WG) RTU ROOF TOP UNIT
FPM FEET PER MINUTE SA SUPPLY AIR
FT FEET SF SERVICE FACTOR
H HEIGHT SL SLOT
HP HORSEFPOWER SN SERIAL NUMBER
HR HOUR SP STATIC PRESSURE (" WG)
HTG HEATING SQFT SQUARE FEET
L LENGTH TEMP TEMPERATURE
LD LINEAR DIFFUSER TF THERMAFUSER
LFD LAMINAR FLOW DIFFUSER TSP TOTAL STATIC PRESSURE (" WG)
LR LIGHT RETURN VAV VARIABLE AIR VOLUME
LT LIGHT TROEFFER VEL VELOCITY IN FEET PER MINUTE
MA MIXED AIR VFD VARIABLE FREQUENCY DRIVE
MAU MAKE-UP AIR UNIT W WIDTH
MAX MAXIMUM WEF WALL EXHAUST FAN
MD MOTORIZED DAMPER WG WATER GAUGE
MER MECHANICAL EQUIPMENT ROOM wr WITH

MFR

MANUFACTURER




PROJECT: THOMAS HOOKER ELEMENTARY SCHOOL
VENTILATION VERIFICATION

PROJECT DESCRIPTION: Test, Investigate, Analysis & Adjustments as requested

COMMENT:

1} The outdoor air louvers for the unit ventilators are blanked off.
2) The building is negative .08” WG relative to outdoors.
3) Hv-1:
a) Serving the Gym / Auditorium, we noticed O.A damper appeared to be closed
b) Hot water coil is excessively dirty
4) HvV-2:
a. Serving the Gym / Auditorium, we noticed O.A damper approximately 25% open.
b. We noticed on the return box / plenum in the office where it is hanging, there is

an open slot pulling air into the unit, this explains the low return grill readings in

the gym.

SUBMITTED BY: AIR BALANCING SERVICE CO. NEBB CERTIFIED #2453
REPORT DATE: 12-29-23
CODE: 23317C



TAB MEASUREMENTS
** SUPPLY / EXHAUST READINGS **

DRAWING TAB TAB CALC. OA CFM MEASURED BAS DAMPER ASSOCIATED
ACTUAL ROOW ROOM MEASURED | MEASURED @ MIN UNIT OA% COMMAND VAV &
FLOOR ROOM # NAMES / TYPE NAME {SA CFM) (EA CFM) {OA CFM) {OA CFM) (POS%) RTUIAHU UNIT
LOWER CLASSROOM WING 4 CLASSROOM 1 CLASSROOM 1037 292 NfA N/A PNEUMATIC FCU
LOWER CLASSROOM WING N/A CORRIDOR 1 CORRIDOR 0 NiA N/A N/A PNEUMATIC FCU
LOWER CLASSROOM WING NIA STORAGE 1 CUST AND CHAIR STORAGE N/A 280 N/A N/A PNEUMATIC N/A
LOWER CLASSROOM WING N/A TOILET CR#1/1TOILET N/A 10 N/A N/A PNEUMATIC N/A
LOWER CLASSROCM WING N/A VESTIBULE 1 VESTIBULE 72 32 N/A N/A PNEUMATIC FCU
LOWER CLASSROOM WING 6 CLASSROOM 2 CLASSROOM 715 324 N/A N/A PNEUMATIC FCU
LOWER CLASSROOM WING N/A CUSTODIAN 2 CUSTODIAN N/A 55 N/A N/A PNEUMATIC N/A
LOWER CLASSROOM WING 1 CLASSROOM 2 KINDERGARTEN 426 246 N/A N/A PNEUMATIC FCU
LOWER CLASSROOM WING N/A TOWET CR#/2TOILET N/A 35 N/A N/A PNEUMATIC N/A
LOWER CLASSROOM WING 7 CLASSROOM 3 CLASSROOM 590 290 N/A N/A PNEUMATIC FCU
LOWER CLASSROOM WING 8 CLASSROOM 4 CLASSROOM 458 322 N/A N/A PNEUMATIC FCU
LOWER CLASSROOM WING N/A TOILET CR#/4TOILET N/A 34 N/A N/A PNEUMATIC NIA
LOWER CLASSROOM WING 10 CLASSROOM NIA N/A N/A N/A N/A PNEUMATIC N/A
{OWER CLASSROOM WING 10 CLASSROOM NIA N/A N/A N/A N/A PNEUMATIC N/A
LOWER CLASSROOM WING 10 CLASSROOM 5 CLASSROOM 670 364 N/A N/A PNEUMATIC FCU
LOWER CLASSROOM WING N/A TOILET CRé# 5 TOILET N/A 89 N/A N/A PNEUMATIC N/A
LOWER CLASSROOM WING 12 CLASSROOM 6 CLASSROOM 641 221 N/A N/A PNEUMATIC FCU
LOWER CLASSROOM WING 12 TOILET CR#6 TOILET N/A 34 N/A NIA PNEUMATIC N/A
LOWER CLASSROOM WING 14 CLASSROCM 7 CLASSROOM 671 245 N/A N/A PNEUMATIC FCU
LOWER CLASSROOM WING 14 TOILET CR# 7 TOILET N/A 28 N/IA N/A PNEUMATIC N/A
LOWER CLASSROOM WING 13 CLASSROOM 8 CLASSROCM 563 194 N/A N/A PNEUMATIC FCU
LOWER CLASSROOM WING 11 CLASSROOM 9 CLASSROCM 606 232 N/A N/A PNEUMATIC FCU
LOWER CLASSROOM WING N/A PASSAGE 9 PASSAGE N/A N/A N/A N/A PNEUMATIC N/A
LOWER CLASSROOM WING N/A PASSAGE 10 PASSAGE N/A N/A N/A N/A PNEUMATIC N/A
LOWER CLASSROOM WING CLASSROOM 10 SPECIAL CLASSROOM 737 331 N/A N/A PNEUMATIC FCU
LOWER CLASSROOM WING CLASSROOM 11 CLASSROOM 597 267 N/A N/A PNEUMATIC FCU
LOWER CLASSROOM WING CLASSROOM 12 CLASSROOM 790 0 N/A N/A PNEUMATIC FCU
MAIN LEVEL N/A STORAGE AUDIO VISUAL STORAGE N/A N/A N/A N/A PNEUMATIC N/A
MAIN LEVEL N/A CLASSROOM COAT ROOM N/A N/A N/A N/A PNEUMATIC N/A

PROJECT: THOMAS HOOKER ELEM SCHOOL
SUBMITTED BY: AIR BALANCING SERVICE CO.

CODE: 23317-1A

NEBBE CERTIFIED #2453

SHEET NO. 1A




TAB MEASUREMENTS
** SUPPLY / EXHAUST READINGS **

DRAWING TAB TAB CALC. OA CFM MEASURED BAS DAMPER ASSOCIATED
ACTUAL ROOM ROOM MEASURED MEASURED @ MIN UNIT OA% CONMAND VAV &
FLOOR ROOM # NAMES / TYPE NAME (SA CFM) {EA CFM) (OA CFM) (OA CFM) {POS%) RTUIAHU UNIT
LOWER CLASSROOM WING| N/A STORAGE EDUCATIONAL STORAGE N/A 60 N/A N/A PNEUMATIC NIA
MAIN LEVEL N/A LOUNGE FACULTY LOUNGE NfA 86 N/A N/A PNEUMATIC N/A
MAIN LEVEL N/A WORK FACULTY WORK N/A 94 N/A N/A PNEUMATIC N/A
MAIN LEVEL NIA OFFICE GENERAL OFFICE N/A 175 NIA N/A PNEUMATIC N/A
MAIN LEVEL N/A STORAGE GYM STORAGE N/A N/A N/A N/A PNEUMATIC N/A
MAIN LEVEL N/A AUDITORIUM GYMNASIUM f AUDITORIUM 5046 2644 2402 40 PNEUMATIC HV-1 ] HV-2
MAIN LEVEL N/A TOILET CR# 3 TOILET N/A 42 N/A N/A PNEUMATIC N/A
MAIN LEVEL N/A HEALTH HEALTH ROOM N/A N/A N/A N/A PNEUMATIC N/A
MAIN LEVEL N/A HEALTH HEATER ROOM N/A, NIA N/A N/A PNEUMATIC N/A
MAIN LEVEL N/A STAGE LUNCH / STAGE 1648 55 N/A NiA PNEUMATIC FCU
MAIN LEVEL N/A COPY COPY ROOM N/A 100 N/A N/A PNEUMATIC N/A
MAIN LEVEL N/A STORAGE QUTDOOR STAGE N/A N/A N/A N/A PNEUMATIC N/A
MAIN LEVEL N/A PRINCIPAL PRINCIPAL N/A a9 N/A N/A PNEUMATIC N/A
MAIN LEVEL N/A LOBBY PUBLIC LOBBY 61 N/A N/A N/A PNEUMATIC FCU
MAIN LEVEL N/A STORAGE RECEIVING ROOM N/A N/A N/A N/A PNEUMATIC N/A
MAIN LEVEL N/A CONFERENCE CONFERENCE ROOM N/A 168 N/A N/A PNEUMATIC N/A
MAIN LEVEL N/A CLASSROOM SPECIAL CLASSROOM N/A 231 N/A N/A PNEUMATIC FCU
MAIN LEVEL NiA, STORAGE STORAGE N/A N/A N/A NIA PNEUMATIC N/A
MAIN LEVEL N/A LOBBY STUDENT LOBBY 98 N/A N/A NIA PNEUMATIC FCU
MAIN LEVEL N/A VESTIBULE VESTIBULE 81 N/A N/A NIA PNEUMATIC FCU
LOWER CLASSROOM WING| NA PASSAGE 11 PASSAGE N/A N/A N/A NfA PNEUMATIC NiA
LOWER CLASSROOM WING| N/A STORAGE MACHINE STORAGE N/A N/A N/A N/A PNEUMATIC N/A
LOWER CLASSROOM WING| NA TOILET CR#12 TOILET N/A 10 N/A N/A PNEUMATIC N/A
LOWER CLASSROOM WING| N/A TOILET CR# 13 TOILET N/A N/A N/A N/A PNEUMATIC N/A
LOWER CLASSROOM WING N/A TOILET CR# 14 TOILET N/A N/A N/A N/A PNEUMATIC N/A
LOWER CLASSROOM WING| N/A TOILET CR# 15 TOILET N/A N/A N/A N/A PNEUMATIC N/A
LOWER CLASSROOM WING| N/A TOILET CR# 16 TOILET N/A N/A N/A N/A PNEUMATIC N/A
LOWER CLASSROOM WING| N/A TOILET CR# 17 TOILET N/A 420 N/A N/A PNEUMATIC N/A
LOWER CLASSROOM WING| N/A TOILET CR# 18 TOILET N/A 210 N/A N/A PNEUMATIC N/A,
PROJECT: THOMAS HOOKER ELEM SCHOOL NEBSB CERTIFIED #2453

SUBMITTED BY: AIR BALANCING SERVIGE CO.

CODE: 23317-1B

SHEETNO. 1B




TAB MEASUREMENTS

** SUPPLY / EXHAUST READINGS **

DRAWING TAB TAB CALC. OACFM MEASURED BAS DAMPER ASSOCIATED
ACTUAL ROOM ROOM MEASURED MEASURED @ MIN UNIT OA% COMMAND VAV &
FLOOR ROOM # NAMES | TYPE NAME {SA CFM) {EA CFM) {OA CFM) {QA CFM) {POS%) RTU/AHU UNIT

LOWER CLASSROOM WING N/A TOILET CR# 19 TOILET NIA 303 N/A N/A PNEUMATIC N/A
LOWER CLASSROOM WING N/A TOILET CR# 20 TOILET NiA 185 N/A N/A PNEUMATIC N/A
LOWER CLASSROOM WING N/A TOILET CR# 21 TOILET NIA 333 N/A N/A PNEUMATIC N/A
LOWER CLASSROOM WING NIA PASSAGE 6 PASSAGE N/A N/A NIA N/A PNEUMATIC NIA
LOWER CLASSROOM WING NA TOILET 1 TEACHERS TOILET NIA 63 N/A N/A PNEUMATIC N/A
LOWER CLASSROOM WING N/A CORRIDOR 2/3 CORRIDOR 0 N/A N/A N/A PNEUMATIC FCU
LOWER CLASSROOM WING 2 CLASSROOM 1 KINDERGARTEN 647 190 N/A, N/A PNEUMATIC FCU
LOWER CLASSROOM WING N/A PASSAGE 5 PASSAGE N/A NIA N/A N/A PNEUMATIC N/A
LOWER CLASSROOM WING N/A PASSAGE 4 PASSAGE N/A NIA N/A N/A PNEUMATIC N/A
LOWER CLASSROOM WING N/A PASSAGE 3 PASSAGE N/A NIA N/A NIA PNEUMATIC N/A,
LOWER CLASSROOM WING NIA PASSAGE 2 PASSAGE N/A N/A N/A N/A PNEUMATIC N/A
LOWER CLASSROOM WING 9 TOILET CR# 10 TOILET N/A 105 N/A N/A, PNEUMATIC N/A
LOWER CLASSROOM WING ] TOILET 11 TOILET N/A 13 N/A N/A PNEUMATIC N/A
LOWER CLASSROOM WING NA T8 T.8 N/A N/A N/A N/A PNEUMATIC N/A
LOWER CLASSROOM WING N/A PASSAGE 1 PASSAGE NIA N/A N/A N/A PNEUMATIC N/A
LOWER CLASSROOM WING NIA STAIR 2 STAIR 103 N/A N/A N/A, PNEUMATIC NIA
LOWER CLASSROOM WING N/A CORRIDOR 4 CORRIDOR 0 N/A N/A N/A PNEUMATIC FCU

MAIN LEVEL N/A ROOM INCINERATOR ROOM NIA N/A N/A NiA PNEUMATIC N/A

MAIN LEVEL NIA CORRIDOR 5 CORRIDOR NIA N/A N/A N/A PNEUMATIC N/A
LOWER CLASSROOM WING N/A PASSAGE 7 PASSAGE N/A N/A N/A N/A PNEUMATIC N/A
UPPER CLASSROOM WING N/A STORAGE 7 STORAGE N/A N/A N/A N/A PNEUMATIC NIA
UPPER CLASSROOM WING 16 CLASSROOM 13 CLASSROOM 563 362 N/A N/A PNEUMATIC N/A
UPPER CLASSROOM WING 18 CLASSROOM 14 CLASSROOM 1001 331 N/A N/A PNEUMATIC FCU
UPPER CLASSROOM WING 20 CLASSROOM 16 CLASSROOM 1019 274 N/A N/A PNEUMATIC FCU
UPPER CLASSROOM WING 19 CLASSROOM 15 CLASSROOM 1003 142 N/A N/A PNEUMATIC FCU
UPPER CLASSROOM WING 22 CLASSROOM 17 CLASSROOM 1015 425 N/A N/A PNEUMATIC FCU
UPPER CLASSROOM WING 22B OFFICE OFFICE N/A N/A N/A N/A PNEUMATIC N/A,
UPPER CLASSROOM WING 24 CLASSROOM 18 CLASSROOM 565 210 N/A N/A PNEUMATIC FCU
UPPER CLASSROOM WING 26 CLASSROOM 19 CLASSROOM 458 303 N/A N/A PNEUMATIC FCU
PROJECT: THOMAS HOOKER ELEM SCHOOL NEBB CERTIFIED #2453

SUBMITTED BY: AIR EALANCING SERVICE CO.

CODE: 23317-1C

SHEET NO. 1C




TAB MEASUREMENTS
** SUPPLY / EXHAUST READINGS **

DRAWING TAB TAB CALC. OA CFit MEASURED BAS DAMPER ASSOCIATED
ACTUAL ROOM ROOM MEASURED MEASURED @ MIN UNIT QA% COMMAND VAY &
FLOCR ROOM # NAMES | TYPE NAME {SA CFM) {EA CFM) {QA CFM} {OA CFM) (POS%) RTU/AHU UNIT
UPPER CLASSROOM WING N/A STAIR 2S8TAIR 0 N/A N/A N/A PNEUMATIC FCU
UPPER CLASSROOM WING NfA TOILET 2 TEACHERS TOILET N/A 23 N/A NiA PNEUMATIC N/A
UPPER CLASSROOM WING N/A CUSTODIAN 3 CUSTODIAN NfA 122 NiA N/A PNEUMATIC NIA
UPPER CLASSROOM WING N/A STORAGE 3 STORAGE N/A N/A N/A N/A PNEUMATIC NiA
UPPER CLASSROOM WING N/A CORRIDOR 6 CORRIDOR N/A N/A N/A N/A PNEUMATIC N/A
UPPER CLASSROOM WING 25 CLASSROOM 20 CLASSROOM 648 185 N/A N/A PNEUMATIC FCU
UPPER CLASSROOM WING 23 CLASSROOM 21 CLASSROOM 1038 333 N/A N/A PNEUMATIC FCU
UPPER CLASSROOM WING N/A STAIR 1 8TAIR 0 NIA NA N/A PNEUMATIC FCU
UPPER CLASSROOM WING 21 CLASSROOM 22 CLASSROOM 654 316 N/A N/A PNEUMATIC FCU
UPPER CLASSROOM WING 17 CLASSROOM 23 CLASSROOM 729 425 N/A N/A PNEUMATIC FCU
UPPER CLASSROOM WING 15 CLASSROOM 24 CLASSROOM 0 250 NFA N/A PNEUMATIC FCU
UPPER CLASSROOM WING N/A BOYS BOYS N/A 254 N/A N/A PNEUMATIC N/A
UPPER CLASSROOM WING N/A GIRLS GIRLS NIA 291 N/A N/A PNEUMATIC N/A
PROJECT: THOMAS HOOKER ELEM SCHOOL NEBB CERTIFIED #2453

SUBMITTED BY: AIR BALANCING SERVICE CO.

CODE: 23317-1D

SHEET NO. 1D




AREA SERVED: GYM - AUDITORIUM
FAN LOCATION: GYM - AUDITORIUM

HV-1 (NORTH)
** SUPPLY FAN REPORT **

FAN PERFORMANCE DATA

DESIGN ACTUAL
CFM: N/A 2063
TOTAL SP (" WG): N/A 89
EXT SP (" WG): N/A 24
FAN SPEED: N/A 481
VOLTS/PHASE/CYCLE: 208/3/60 N/A
T1-T2/T2-T3/T1-T3: N/A 207/207/207
AMPS T1/T2/T3: 48 2.9/2.912.8
UNIT / MOTOR DATA
FAN MANUFACTURER: TRANE
FAN MODEL NO: TORRIVENT T12
MOTOR MANUFACTURER: WAGNER
MOTOR HP: 1172
MOTOR RPM: 1750
MOTOR SF: 12
MOTOR FRAME: 184
MOTOR SHEAVE BORE X OD: 4
FAN SHEAVE BORE X OD: 14
BELT NO/SIZE: 1/A71
FINAL SHEAVE POSITION: 100% OPEN
NOTE 1: HOT WATER COIL IS EXCESSIVELY DIRTY
NOTE 2: O.A DAMPER 100% CLOSED
PROJECT: THOMAS HOOKER ELEM SCHOOL
SUBMITTED BY: AIR BALANCING SERVICE CO. NEBB CERTIFIED #2453

CODE: 233171

SHEET NO. 1




** STATIC PRESSURE PROFILE **

OA

HOT WATER
FILTER COIL

b

DAMPER :

SUPPLY
FAN

» SA

-25 -.28

-.68

UNIT OF MEASURE IS INCHES W.G.

AR
LA I AR

+.01

PROJECT: THOMAS HOOKER ELEM SCHOOL
SUBMITTED BY: AIR BALANCING SERVICE CO.

CODE: 23317-2

NEBB CERTIFIED #2453

SHEET NO. 2



HV-1 (NORTH)
** AIR OUTLET/INLET REPORT **

ACTUAL | AGTUAL
ROOM NO. DESIGNATION NO.| SIZE AK VEL CFM_ | NOTES
SUPPLY
GYM - AUDITORIUM 1 72X24 10.69 193 2083
RETURN / EXHAUST
GYM - AUDITORIUM 42X5 76 693 527 1
GYM - AUDITORIUM 2 | 230X5 415 482 2000 1
TOTAL CFM 1175 2527
E-7
EA DUCT 1 20X16 2.222 589 1309
NOTE 1: RETURN AIR IS A COMBINATION OF EXHAUST AIR AND RETURN AIR
PROJECT: THOMAS HOOKER ELEM SCHOOL
SUBMITTED BY: AIR BALANCING SERVICE CO. NEBB CERTIFIED #2453

CODE: 23317-3

SHEET NO. 3




AREA SERVED: GYM - AUDITORIUM
FAN LOCATION: GYM - AUDITORIUM

HV-2 (SOUTH)
** SUPPLY FAN REPORT **

FAN PERFORMANCE DATA

DESIGN ACTUAL
CFM: N/A 2083
TOTAL SP (" WG). N/A .68
EXT SP (" WG): N/A .04
FAN SPEED: N/A 489
VOLTS/PHASE/CYCLE: 208/3/60 N/A
T1-T2M2-T3/T1-T3: N/A 207/208/207
AMPS T1/T2/T3: 4.8 2.8/2.8/2.8
UNIT / MOTOR DATA
FAN MANUFACTURER: TRANE
FAN MODEL NO: TORRIVENT T12
MOTOR MANUFACTURER: WAGNER
MOTOR HP: 1172
MOTOR RPM: 1750
MOTOR SF: 1.2
MOTOR FRAME: 184
BELT NO/SIZE: 1/IATH
FINAL SHEAVE POSITION: 100% OPEN
PROJECT: THOMAS HOOKER ELEM SCHOOL
SUBMITTED BY: AIR BALANCING SERVICE CO. NEBB CERTIFIED #2453

CODE: 233174

SHEET NO. 4




HV-2
** STATIC PRESSURE PROFILE **

OA

HOT WATER SUPPLY

FILTER COIL
DAMPER W

> SA

-.03 -10 -67 +.01

UNIT OF MEASURE IS INCHES W.G.

PROJECT: THOMAS HOOKER ELEM SCHOOL
SUBMITTED BY: AIR BALANCING SERVICE CO. NEBB CERTIFIED #2453
CODE: 23317-5

SHEET NO. 5



HV-2 (SOUTH)
** AIR OUTLET/INLET REPORT **

ACTUAL | ACTUAL
ROOM NO. DESIGNATION NO.| SIZE AK VEL CFM | NOTES
SUPPLY
GYM - AUDITORIUM 1 72X24 10.69 279 2983
RETURN / EXHAUST
GYM - AUDITORIUM 1 42X5 .76 169 128 1
GYM - AUDITORIUM 2 230X5 415 182 755 1
TOTAL CFM 351 883
E-6
EA DUCT 1 20X16 2.222 601 1335
NOTE 1: RETURN AIR IS A COMBINATION OF EXHAUST AIR AND RETURN AIR
PROJECT: THOMAS HOOKER ELEM SCHOOL
SUBMITTED BY: AIR BALANCING SERVICE CO. NEBB CERTIFIED #2453

CODE: 23317-6

SHEET NO. 6




FCU'S

** AIR OUTLET REPORT **
ACTUAL | ACTUAL
ROOM NO. DESIGNATION NO.| SIZE AK VEL CFM__ | NOTES

4 CLASSROOM #1 1 |51.56X6] 1.45 715 1037
6 CLASSROOM #2 2 |561.6X6| 145 493 715
7 CLASSROOM #3 3 |515X6| 145 407 590
8  |CLASSROOM #4 4 |51.5X86| 145 318 458
10  |CLASSROOM #5 5 [51.5X6| 145 462 670
12 CLASSROOM #6 6 |51.5X6| 1.45 442 641
14 CLASSROOM #7 7 |516X6] 145 463 671
13 CLASSROOM #8 8 [515X6| 145 382 568
11 CLASSROOM #9 9 [51.5X6]| 145 418 606

CLASSROOM #10 10 |51.5X6| 145 508 737
CLASSROOM #11 11 [51.6X6| 145 412 597
CLASSROOM #12 12 | 51.5X6! 145 545 790
26 CLASSROOM #19 13 [61.5X6| 1.45 316 458
25 CLASSROOM #20 14 | 51.5X6| 145 447 648
23 CLASSROOM #21 16 | 51.5X6| 145 716 1038
24 CLASSROOM #18 16 | 51.5X6| 145 390 566
22 CLASSROOM #17 17 | 51.5X6( 1.45 700 1015
21 CLASSROOM #22 18 | 51.5X6( 145 451 654
20 CLASSROOM #16 19 |51.5X6( 145 703 1018
19 CLASSROOM #15 20 |51.5X6] 145 692 1003
17 CLASSROOM #23 21 |51.6X6] 145 503 729
TOTAL CFM 15210

PROJECT: THOMAS HOOKER ELEM SCHOOL
SUBMITTED BY: AIR BALANCING SERVICE CO. NEBB CERTIFIED #2453

CODE: 23317-7
SHEET NO. 7



FCU'S

* AIR OUTLET REPORT **
ACTUAL | ACTUAL
ROOM NO. DESIGNATION NO. SIZE AK VEL CFM NOTES
18 CLASSROOM #14 22 | 51.5X6 1.45 690 1001
16 CLASSROOM #13 23 [51.5X86 1.45 388 563
15 CLASSROOM #24 24 |42 X6.75] 1.280 0 0 1
2 KINDERGARTEN #1 25 | 51.5X6 1.45 446 647
KINDERGARTEN #2 26 | 51.5X6 1.45 294 426
LUNCH - STAGE 27 38X8 N/A N/A 470
LUNCH - STAGE 28 38X8 N/A N/A 445
LUNCH - STAGE 29 38X8 N/A N/A 339
LUNCH - STAGE 30 38X8 N/A N/A 394
TOTAL CFM 4285
NOTE 1: FAN NOT RUNNING
PROJECT: THOMAS HOOKER ELEM SCHOOL
SUBMITTED BY: AIR BALANCING SERVICE CO. NEBB CERTIFIED #2453

CODE: 23317-8

SHEET NO. 8




FCU'S

** AIR QUTLET REPORT **
ACTUAL | ACTUAL

ROOM NO. DESIGNATION NO. SIZE AK VEL CFM NOTES
VESTIBULE 1 15X8 N/A N/A 72
LOBBY 2 15X8 N/A N/A 61
MENS ROOM 3 31X6 N/A N/A 1
WOMENS ROOM 4 31X6 N/A N/A 1
18T FLOOR CORRIDOR 5 15X8 N/A N/A 1
18T FLOOR CORRIDOR 6 15X8 N/A N/A 2
STUDENT LOBBY 7 15X8 N/A N/A 98
KINDERGARTEN-1 TLT 8 31X5 N/A N/A 0 1
KINDERGARTEN-2 TLT 9 31X5 N/A N/A 0 1
RAMP CEILING 10 [ 15X8 N/A N/A 54
RAMP CEILING 11 15X8 N/A N/A 67
RAMP CEILING 12 | 15X8 N/A N/A 59

STAIR #2 [EAST STAIRWELL 1ST FLR 13 | 15X8 588 176 103
WEST STAIRWELL 18T FLR 14 | 15X8 N/A N/A 140
RAMP WALL 15 | 15X8 .588 30 18
EAST STAIRWELL 2ND FLR 16 | 15X8 N/A 30 0 1
WEST STAIRWELL 2ND FLR 17 ) 15X8 N/A 30 0 1
CORRIDOR RECEIVING 18 | 15X8 N/A 30 0
CAFE WALL 19| 1548 N/A 30 0
KINDERGARTEN VESTIBULE 20| 15X8 N/A 30 0 1
STUDENT LOBBY VESTIBULE 21 15X8 N/A 30 81
TOTAL CFM 753

NOTE 1: UNIT NOT RUNNING

NOTE 2: UNIT IS RUNNING

PROJECT: THOMAS HOOKER ELEM SCHOOL
SUBMITTED BY: AIR BALANCING SERVICE CO.
CODE: 233179

NEBB CERTIFIED #2453

SHEETNO. 8




E-1

** EXHAUST FAN REPORT **

AREA SERVED: CLASSROOMS 1 .2.3,4, 11 12

FAN LOCATION: ROOF

FAN PERFORMANCE DATA

DESIGN ACTUAL
CFM: N/A 1495
SUCTION SP (" WG): N/A -87
DISCHARGE SP (" WG): N/A +.01
TOTAL SP (" WG): N/A .68
FAN SPEED: N/A 806
VOLTS/PHASE/CYCLE: 116/1/60 119/1/60
AMPS: 5.8 3.9
UNIT / MOTOR DATA
FAN MANUFACTURER: GREENHECK
FAN MODEL NO: GB-180-3-X
MOTOR MANUFACTURER: MAGNETEK
MOTOR HP: 13
MOTOR RPM: 1725
MOTOR SF: 1.35
MOTOR FRAME: L48Z
MOTCR SHEAVE BORE X OD: 1/2 X VP34
FAN SHEAVE BORE X OD: 34 X61/2
FINAL SHEAVE POSITION: 80% CLOSED
C-C WITH ADJUSTMENT (*): 6,+11/2,-11/2
PROJECT: THOMAS HOOKER ELEM SCHOOL
SUBMITTED BY: AIR BALANCING SERVICE COC. NEBB CERTIFIED #2453

CODE: 23317-10

SHEET NO. 10




E-1

** AR INLET REPORT **
ACTUAL | ACTUAL
ROOM NO. DESIGNATION NOo.| sizE AK VEL CFM | NOTES
4 CLASSROOM#1 1 | 12X12 .595 490 292
6 CLASSROOM #2 2 12X12 .585 545 324
7 CLASSROOM #3 3 | 12x12 585 488 290
8 CLASSROOM #4 4 | 12X12 .585 541 322
3 CLASSROOM #12 5 | 12X12 .585 0 0 1
5 CLASSROOM #11 6 | 12X12 595 448 267
TOTAL CFM 1495
NOTE 1: REGISTER FACE DAMPER IS CLOSED.
PROJECT: THOMAS HOOKER ELEM SCHOOL
SUBMITTED BY: AIR BALANCING SERVICE CO. NEBB CERTIFIED #2453

CODE: 2331711

SHEET NO. 11




E-2

* EXHAUST FAN REPORT **

AREA SERVED: CLASSROOMS 13, 14, 15, 16, 23, 24

FAN LOCATION: ROOF

FAN PERFORMANCE DATA

DESIGN ACTUAL

CEM: N/A 1784
SUCTION SP (" WG): N/A -59
DISCHARGE SP (" WG}: NIA +.01
TOTAL SP (" WG): N/A 60
FAN SPEED: N/A 816
VOLTS/PHASE/CYCLE: 115/1/60 119/1/60
AMPS: 6.1 4.4

UNIT / MOTOR DATA
FAN MANUFACTURER: GREENHECK
FAN MODEL NO. GB-180-3-X
MOTOR MANUFACTURER: MARATHON
MOTOR HP: 1/3
MOTOR RPM: 1725
MOTOR SF: 1.35
MOTOR FRAME: 487
MCTOR SHEAVE BORE X CD: 112 X VP34
FAN SHEAVE BORE X OD: 34 X86112
FINAL SHEAVE POSITION: 80% CLOSED
C-C WITH ADJUSTMENT ("): 6,+2 ,-11/2

PROJECT: THOMAS HOOKER ELEM SCHOOL
SUBMITTED BY: AIR BALANCING SERVICE CQ,

CODE: 23317-12

NEBB CERTIFIED #2453

SHEET NO. 12




E-2
** AIR INLET REPORT **

ACTUAL | ACTUAL
ROOM NO. DESIGNATION NO.| SIZE AK VEL CFM | NOTES
16 CLASSROOM #13 1 12X12 .595 609 362
15 CLASSROOM #24 2 | 12X12 .595 420 250
18 CLASSROOM #14 3 | 12X12 595 556 331
17 CLASSROOM #23 4 | 12X12 .595 715 425
19  |CLASSROOM #15 5 | 12x12 | .595 238 142
20 CLASSROOM #16 6 | 12X12 .595 461 274
TOTAL CFM 1784
PROJECT: THOMAS HOOKER ELEM SCHOOL
SUBMITTED BY: AIR BALANCING SERVICE CO. NEBB CERTIFIED #2453

CODE: 23317-13

SHEET NO. 13




E-3
* EXHAUST FAN REPORT **

AREA SERVED: CLABSROOM TLT'S / SUPPLIES / CUSTODIAN
FAN LOCATION: ROOF

FAN PERFORMANCE DATA

DESIGN ACTUAL

CFM: N/A 1347
SUCTION SP (" WG): N/A -.56
DISCHARGE SP (" WG): N/A +.01
TOTAL SP (" WG): N/A .87
FAN SPEED: N/A 796
VOLTS/PHASE/CYCLE: 115/1/60 119/1/60
AMPS: 4.1 31

UNIT/ MOTOR DATA
FAN MANUFACTURER: GREENHECK
FAN MODEL NO: GB-161-4-X
MOTOR MANUFACTURER: FASCO
MOTOR HP: 1/4
MOTOR RPM: 1725
MOTOR SHEAVE BORE X OD: 1/2 X VP25
FAN SHEAVE BORE X OD: 34 X514
FINAL SHEAVE POSITION: 60% CLOSED
C-C WITH ADJUSTMENT ("): 5,+21/2 -1

PROJECT: THOMAS HOOKER ELEM SCHOOL
SUBMITTED BY: AIR BALANCING SERVICE CO.
CODE: 23317-14

NEBB CERTIFIED #2453

SHEET NOQ. 14




E-3
** AIR INLET REPORT **

ACTUAL | ACTUAL
ROOM NO. DESIGNATION NO. SIZE AK VEL CFM NOTES
TLT #8 1 8x8 .238 0 0
4 CLASSROOM# 1 TLT 2 8x8 .238 44 10
3 CLASSROOM# 12 TLT 3 8X8 .238 A4 10
5 CLASSROOM #11 TLT 4 B8X8 238 55 13
6 CLASSROOM #2 TLT 5 8X8 238 146 35
7 CLASSROOM # 3 TLT 6 8X8 238 178 42
28 SUPPLIES 7 8X8 N/A N/A 60 1
CUSTODIAN 8 8X8 .238 230 55
TEACHERS TLT 9 8X8 N/A 2 63
8 CLASSROOM #4 TLT 10 8X8 .238 355 84
10 CLASSROCM #5 TLT 11 8x8 238 375 89
CLASSROOM # 10 TLT 12 8x8 238 153 36
CLASSROOM #10 TLT 13 8X8 238 292 69
12 CLASSROOM #6 TLT 14 §X8 238 141 34
14 CLASSROOM #7 TLT 15 §X8 238 119 28
11 CLASSROOM #9 TLT 16 8x8 .238 73 17
13 CLASSROOM #8 TLT 17 5X8 238 52 12
2ND FLR |TEACHERS TLT 18 8X8 N/A N/A 23
2ND FLR {CUSTODIAN 19 8X8 .238 512 122
2ND FLR |[BOYS TLT 20 | 24X24 N/A N/A 144
2ND FLR |BOYS TLT 21 | 24X24 N/A N/A 110
2ND FLR |GIRLS TLT 22 | 24X24 N/A N/A 144
2ND FLR |GIRLS TLT 23 | 24X24 NIA N/A 147
TOTAL CFM 1347
NOTE 1: FH READING = 60 CFM / 252 FPM TO DETERMINE FACTOR .536
PROJECT: THOMAS HOOKER ELEM SCHOOL
SUBMITTED BY: AIR BALANCING SERVICE CO. NEBB CERTIFIED #2453

CODE: 23317-15

SHEET NO. 15




E-4

* EXHAUST FAN REPORT **

AREA SERVED: CLASSROOMS 17, 18, 19, 20, 21, 22

FAN LOCATION: ROOF

FAN PERFORMANCE DATA

CODE: 23317-16

DESIGN ACTUAL
CFM: N/A 1776
SUCTION SP (" WG): N/A -81
DISCHARGE SP (" WG): N/A +.01
TOTAL SP (" WG): N/A 62
FAN SPEED: N/A 826
VOLTS/PHASE/CYCLE: 115/1/60 119/1/60
AMPS: 8.1 5.1
UNIT / MOTOR DATA
FAN MANUFACTURER: GREENHECK
FAN MODEL NO: GB-180-3X
|MOTOR MANUFACTURER: MARATHON
MOTOR HP: 113
MOTOR RPM: 1725
MOTOR SF: 1.35
MOTOR FRAME: 487
MOTOR SHEAVE BORE X OD: 12 X VP34
FAN SHEAVE BORE X OD: 3/4 X 6112
FINAL SHEAVE POSITION: 80% CLOSED
C-C WITH ADJUSTMENT ("): 6,2,-11/2
PROJECT; THOMAS HOOKER ELEM SCHOOL
SUBMITTED BY: AIR BALANCING SERVICE CO. NEBB CERTIFIED #2453

SHEET NO. 16




E-4

* AIR INLET REPORT **
ACTUAL | ACTUAL

ROOM NO. DESIGNATION NO. SIZE AK VEL CFM NOTES

22 CLASSROOM #17 1 12X12 595 721 429

24 CLASSROOM #18 2 12X12 595 353 210

26 CLASSROOM #19 3 12X12 595 510 303

25 CLASSROOM #20 4 12X12 585 311 185

23 CLASSROOM #21 5 12X12 .585 560 333

21 CLASSROOM #22 6 12X12 595 531 316

TOTAL CFM 1776

PROJECT: THOMAS HOOKER ELEM SCHOOL
SUBMITTED BY: AIR BALANCING SERVICE CO. NEBB CERTIFIED #2453

CODE: 2331717

SHEET NO. 17




E-5
** EXHAUST FAN REPORT **

AREA SERVED: CLASSROOMS 5,6,7, 8,9, 10
FAN LOCATION: ROOF

FAN PERFORMANCE DATA

DESIGN ACTUAL
CFM: N/A 1588
SUCTION SP (" WG): NIA -68
DISCHARGE SP (" WG): N/A +.01
TOTAL SP (" WG): N/A 69
FAN SPEED: N/A 820
VOLTS/PHASE/CYCLE: 115/1/60 119/1/60
AMPS: 6.1 4.9
UNIT / MOTOR DATA
FAN MANUFACTURER: GREENHECK
FAN MODEL NO: GB-180-3X
MOTOR MANUFACTURER: MARATHON
MOTOR HP: 113
MOTOR RPM: 1725
MOTOR SF: 1.35
MOTOR FRAME: 4827
MOTOR SHEAVE BORE X OD: 1/2 X VP34
FAN SHEAVE BORE X OD: 3/4 X 6 112
FINAL SHEAVE POSITION: 80% CLOSED
C-C WITH ADJUSTMENT (*): 6,+2,-11/2
PROJECT: THOMAS HOOKER ELEM SCHOOL
SUBMITTED BY: AIR BALANCING SERVICE CO. NEBB CERTIFIED #2453

CODE: 23317-18

SHEET NO. 18




E-5

** AIR INLET REPORT **
ACTUAL | ACTUAL
ROOM NO. DESIGNATION NO. SIZE AK VEL CFM NOTES
10 CLASSROOM #5 1 12X12 .585 612 364
12 CLASSROOM #6 2 | 12X12 .595 372 221
14 CLASSROOM #7 3 | 12X12 .595 413 246
13 CLASSROOM #8 4 | 12X12 .595 326 194
11 CLASSROOM #9 5 [ 12X12 595 390 232
9 CLASSROOM #10 6 [ 12X12 .595 557 331
TOTAL CFM 1588
PROJECT: THOMAS HOOKER ELEM SCHOOL
SUBMITTED BY: AIR BALANCING SERVICE CO. NEBB CERTIFIED #2453

CODE: 23317-19

SHEET NO. 19




EF-6
* EXHAUST FAN REPORT **

AREA SERVED: GYM / AUDITORIUM
FAN LOCATION: ROOF

FAN PERFORMANCE DATA
DESIGN ACTUAL

CFM: N/A 1335

SUCTION SP (" WG): N/A -52
DISCHARGE SP (" WG): N/A +.01

TOTAL SP (" WG): N/A 53

IFAN SPEED: N/A 854
VOLTS/PHASE/CYCLE: 115/1/60 119/1/60
AMPS: 4.1 26

UNIT / MOTOR DATA

FAN MANUFACTURER: GREENHECK

FAN MODEL NO: GB-161-4-X

MOTOR MANUFACTURER: FASCO

MOTOR HP: 1/4

MOTOR RPM: 1725

MOTOR SHEAVE BORE X OD: 172 X VP25

FAN SHEAVE BORE X OD: 314X 51/4

FINAL SHEAVE POSITION: 80% CLOSED

C-C WITH ADJUSTMENT (*): 51/2,+2,-1 112

AIR INLET DATA
ACTUAL | ACTUAL
JROOM NO. DESIGNATION NO. S1IZE AK VEL CFM NOTES
EADUCT 1 | 20x16 | 2.222 601 | 1335

PROJECT: THOMAS HOOKER ELEM SCHOOL
SUBMITTED BY: AIR BALANCING SERVICE CO.
CODE: 23317-20

NEBB CERTIFIED #2453

SHEET NO. 20




EF-7 (NORTH)
** EXHAUST FAN REPORT **

AREA SERVED: GYM / AUDITORIUM
FAN LOCATION: ROOF

FAN PERFORMANCE DATA
DESIGN ACTUAL

CFM: N/A 1309

SUCTICN SP (" WG): N/A -.57
DISCHARGE SP (" WG): N/A +.01

TOTAL SP (" WG): N/A .58

FAN SPEED: NfA 783
VOLTS/PHASE/CYCLE: 115/1/60 118/1/60

AMPS: 4.1 2.9

UNIT / MOTOR DATA

FAN MANUFACTURER: GREENHECK

FAN MODEL NO: GB-161-4-X

MOTOR MANUFACTURER: FASCO

MOTOR HFP: 1/4

MOTOR RPM: 1725

MOTOR SHEAVE BORE X OD: 1/2 X VP25

FAN SHEAVE BORE X OD: 34 X514

FINAL SHEAVE POSITION: 100% OPEN

C-C WITH ADJUSTMENT ("): 5,+1,-3

AIR INLET DATA
k ACTUAL | ACTUAL
ROOM NO. DESIGNATION NO.| SIZE AK VEL CFM NOTES
EA DUCT 1 | 20X16 | 2.222 589 1309

PROJECT: THOMAS HOOKER ELEM SCHOOL

SUBMITTED BY: AIR BALANCING SERVICE CO. NEBB CERTIFIED #2453

CODE: 23317-21

SHEET NO. 21




E-8
** EXHAUST FAN REPORT **

AREA SERVED: LUNCH / STAGE
FAN LOCATION: ROCOF

FAN PERFORMANCE DATA

DESIGN ACTUAL
CFM: N/A 55
SUCTION SP (" WG): N/A -68
DISCHARGE SP (" WG): N/A +.01
TOTAL SP (" WG): N/A 89
FAN SPEED: N/A 815
VOLTS/PHASE/CYCLE: 115/1/60 119/1/60
AMPS: 6.1 4.2
UNIT / MOTOR DATA
FAN MANUFACTURER: GREENHECK
FAN MODEL NO: GB-180-3-X
MOTOR MANUFACTURER: MARATHON
MOTOR HP: 113
MOTOR RPM: 1725
MOTOR SF: 1.35
MOTOR FRAME: 48Z
MOTOR SHEAVE BORE X OD: 112 X VP34
FAN SHEAVE BORE X OD: X6 1/2
FINAL SHEAVE POSITION: 80% CLOSED
C-C WITH ADJUSTMENT (): 6
PROJECT: THOMAS HOOKER ELEM SCHOOL
SUBMITTED BY: AIR BALANCING SERVICE CO. NEBB CERTIFIED #2453

CC i 23317-22

SHEET NO. 22




E-8

** AIR INLET REPORT **
ACTUAL
ROOM NO. DESIGNATION NO.| SIZE CFM__| NOTES
LUNCH / STAGE 1 | 24X24 55 1
LUNCH / STAGE 2 | 24X24 0 1
TOTAL CFM 55

NOTE 1: REGISTER FACE DAMPER CLOSED.

PROJECT: THOMAS HOOKER ELEM SCHOOL
SUBMITTED BY: AIR BALANCING SERVICE CO.

CODE: 23317-23

NEBB CERTIFIED #2453

SHEET NO. 23



** DIRECT DRIVE EXHAUST FAN REPORT **

E-9

AREA SERVED: SPECIAL CLASSROOM / CONFERENCE ROOM

FAN LOCATION: ROOF

FAN PERFORMANCE DATA

DESIGN ACTUAL
CF 1 N/A 399
SU~"iON SP (" WG): N/A -.20
DI HARGE SP (" WG): N/A +.01
TOTAL SP ("WG): N/A 21
FA'! ~“PEED: N/A SET AT 10
\VC..7 /PHASE/CYCLE: 1151160 11911/60
E g 26 16
B UNIT / MOTOR DATA
FA  2NUFACTURER: DAYTON
[FA  ELNO: 48C188
ﬂ-r. .\VI Tod 1/6
M—g 2 FPM: 1750
PR: THOMAS HOOKER ELEM SCHOOL
SU 1 2D BY: AIR BALANCING SERVICE CO. NEBB CERTIFIED #2453

ccC 2.317-24

SHEET NO. 24




E-9
** AIR INLET REPORT **

ACTUAL | ACTUAL
ROOM NO. DESIGNATION NO. SIZE AK VEL CFM NOTES
SPECIAL CLASSROOM 10X10 N/A N/A 231
CONFERENCE ROOM 2 10X10 375 448 168
TOTAL CFM 448 389

PROJECT: THOMAS HOOKER ELEM SCHOOL
SUBMITTED BY: AIR BALANCING SERVICE CO.
CODE: 23317-25

NEBB CERTIFIED #2453

SHEET NO. 25




E-10

** EXHAUST FAN REPORT **

AREA SERVED: GENERAL OFFICE / PRINCIPAL / FACULTY WORK

FAN LOCATION: ROCCF

FAN PERFORMANCE DATA

DESIGN ACTUAL

CFM: N/A 454
SUCTION SP (" WG): N/A -.20
DISCHARGE SP (" WG): N/A +.01
TOTAL SP (" WG): N/A 2
FAN SPEED: N/A 965
VOLTS/PHASE/CYCLE: 115/1/60 119/1/60
AMPS: 4.1 2.7

UNIT / MOTOR DATA
FAN MANUFACTURER: GREENHECK
FAN MODEL NO: GB-121-4-X
MOTOR MANUFACTURER: FASCO
MOTOR HP: 1/4
MOTOR RPM: 1725
MOTOR SHEAVE BORE X OD: 1/2 X VP25
FAN SHEAVE BORE X OD: 314X 4 1/4
FINAL SHEAVE POSITION: 80% CLOSED
C-C WITH ADJUSTMENT ("): 5,+2,-11/2
PROJECT: THOMAS HOOKER ELEM SCHOOL
SUBMITTED BY: AIR BALANCING SERVICE CO. NEBB CERTIFIED #2453

CODE: 23317-26

SHEET NO. 26




E-10
** AIR INLET REPORT **

ACTUAL
ROOM NO. DESIGNATION NO.| SIZE CFM | NOTES
GENERAL OFFICE 1 12X12 175
PRINCIPAL 2 10X6 99
FACULTY WORK 3 10X6 94
FACULTY LOUNGE 4 10X6 86
TOTAL CFM 454
PRQOJECT: THOMAS HOOKER ELEM SCHOOL
SUBMITTED BY: AIR BALANCING SERVICE CO. NEBB CERTIFIED #2453

CODE: 23317-27

SHEET NO. 27



** DIRECT DRIVE EXHAUST FAN REPORT **

E-11

AR' \ €"RVED: CUSTODIAN / CHAIR STORAGE / TOILETS 4 & 5/ COPY ROOM
FA" * -ATION: ROOF
FAN PERFORMANCE DATA
B DESIGN ACTUAL
cF N/A 560
SU ISP (" WG): N/A -56
DIc "= SP (" WG): N/A +01
To (" WG): N/A 57
Fa D N/A SET AT 10
vo \ASE/CYCLE: 115/1/60 119/1/60
AV s 2.3 16
[ UNIT / MOTOR DATA
Fr ACTURER: DAYTON
Fa . NO: 48C189
¢ - 1/6
Eh o 350-1750
PF . THOMAS HOOKER ELEM SCHOOL
sU “1) BY: AIR BALANCING SERVICE CO. NEBB GERTIFIED #2453
ce 17-28

SHEET NO. 28




E-11

** AIR INLET REPORT **
T ACTUAL | ACTUAL
ROOM N¢ DESIGNATION no.| sizE AK VEL CcFM | NOTES
CUSTODIAN #1 / CHAIR
pet i 11 8xs 238 1177 | 280
TC . T#5 10X6 N/A N/A 81
T T#4 10X6 N/A N/A 09
CC ROOM 10X6 N/A N/A 100
TO" -.L CFM 560
PROJECT: Tt:. 1AS HOOKER ELEM SCHOOL
NEBB CERTIFIED #2453

SUBMITT=ZD T : AIR BALANCING SERVICE CO.

CODE: 22217

SHEET NO. 29




E-12
** EXHAUST FAN REPORT **

AREA SERVED: KINDERGARTEN #1 & #2 / VESTIBULE
FAN LOCATION: ROOF

FAN PERFORMANCE DATA

DESIGN ACTUAL

CFM: N/A 468
SUCTION SP (" WG): N/A -46
DISCHARGE SP (" WG): N/A +.01

TOTAL SP (" WG): N/A 47

FAN SPEED: N/A 959
VOLTS/PHASE/CYCLE: 115/1/60 119/1/60
AMPS: 4.1 26

UNIT / MOTOR DATA

FAN MANUFACTURER: GREENHECK
FAN MODEL NO: GB-121-4-X
MCTOR MANUFACTURER; FASCO

MOTOR HP: 1/4

MOTOR RPM: 1725

MOTOR SHEAVE BORE X CD: 1/2 X VP25

FAN SHEAVE BORE X OD: 34 X4

FINAL SHEAVE POSITION: 75% CLOSED
C-C WITH ADJUSTMENT ("): 51/2,+21/2, 1

PROJECT: THOMAS HOOKER ELEM SCHOOL
SUBMITTED BY: AIR BALANCING SERVICE CO.
CODE: 23317-30

NEBB CERTIFIED #2453

SHEET NO. 30




E-12
** AIR INLET REPORT **

ACTUAL | ACTUAL
ROOM NO. DESIGNATION NO. SIZE AK VEL CFM NOTES
2 KINDERGARTEN #1 12X12 .585 320 190
KINDERGARTEN #2 12X12 .695 413 2486
VESTIBULE 8X8 N/A N/A 32
TOTAL CFM 468

PROJECT: THOMAS HOOKER ELEM SCHOOL

SUBMITTED BY: AIR BALANCING SERVICE CO.
CODE: 23317-31

NEBB CERTIFIED #2453

SHEET NO. 31




** DIRECT DRIVE EXHAUST FAN REPORT **

E-13

AR"4  :/ED: KINDERGARTEN # 1 AND KINDERGARTEN # 2 / TOILETS
FA! 'ION: ROOF
FAN PERFORMANCE DATA
DESIGN ACTUAL
cF: N/A 298
su 1 P wG): N/A .86
Die TSP (" WG): N/A +.01
TO “WG): N/A 87
FAr. N/A SET AT 10
Vo . SE/CYCLE: 115/1/60 119/1/60
E’ 23 1.4
B UNIT / MOTOR DATA
Fr. ~CTURER: DAYTON
Fr £10: 48C189
& - =
P -JOMAS HOOKER ELEM SCHOOL
st :3Y: AIR BALANCING SERVICE CO. NEBB GERTIFIED #2453
c 732

SHEET NO. 32




E-13
** AIR INLET REPORT **

ACTUAL | ACTUAL
ROOM NO. DESIGNATION NO. SIZE AK VEL CFM NOTES
2 KINDERGARTEN #1 TOILET 8X8 .238 758 180
KINDERGARTEN #2 TOILET 2 8X8 238 494 118
TOTAL CFM 298
PROJECT: THOMAS HOOKER ELEM SCHOOL
SUBMITTED BY: AIR BALANCING SERVICE CO. NEBB CERTIFIED #2453

CODE: 23317-33

SHEET NO. 33




E-14

** DIRECT DRIVE EXHAUST FAN REPORT **

AREA SERVED: TOILETS 6 &7
FAN LOCATION: ROOF

FAN PERFORMANCE DATA

DESIGN ACTUAL
CFM: N/A 176
SUCTION SP (" WG): N/A -.39
DISCHARGE SP (" WG): N/A +.01
TOTAL SP (" WG): N/A 40
FAN SPEED: N/A 1550
VOLTS/PHASE/CYCLE: 115/1/60 119/1/60
AMPS: 26 2.5

UNIT/ MOTOR DATA

FAN MANUFACTURER: DAYTON

FAN MODEL NO: 160534

MOTOR MANUFACTURER!| DAYTON

MOTOR HP: 1/8

MOTOR RPM: 1050 / 1300 / 1550

PROJECT: THOMAS HOOKER ELEM SCHOOL

SUBMITTED BY: AIR BALANCING SERVICE CO. NEBB CERTIFIED #2453

CODE: 23317-34

SHEET NO. 34




E-14
** AIR INLET REPORT **

ACTUAL | ACTUAL

ROOM NO. DESIGNATION NO.| SIZE AK VEL CFM | NOTES
TOILET #6 8X8 .238 351 84 1
TOILET #7 2 8X8 238 385 92 1
TOTAL CFM 176

NOTE 1: EXHAUST REGISTERS EXCESSIVELY DIRTY

PROJECT: THOMAS HOOKER ELEM SCHOOL

SUBMITTED BY: AIR BALANCING SERVICE CO. NEBB CERTIFIED #2453

CODE: 23317-35

SHEET NO. 35




Appendix B

Ventilation Data Calculations

Massachusetts Maine New Hampshire New York Rhode Island Vermont

F:\P2017\0932\C49\Deliverables\_Thomas Hooker Elementary School\Thomas Hooker HVAC Verification and Evaluation Report_Draft.docx



Project Number: 20170932.C49

Scope: HVAC Verification and Evaluation
ROOM IDENTIFICATION OA EQUIPMENT VENTILATION CALCULATIONS
Area | Volume Measured | Occupany | People OA |Area OACFM| yp, | OAREQUIREMENT MET
Drawing Room Name Room Type AHU Airflow Density Rate Rp Rate Ra

(ft?) (ft*) (cfm) | (ppl/1000ft?) | (cfmiperson) |  (cfm/ft?) (cfm) Pass/Fail
1 CLASSROOM Classroom 860 7739 FCU 0 30 300 103 403 FAILS
1 CORRIDOR Corridor 519 3633 FCU 0 0 0 31 31 FAILS
1 CUST AND CHAIR STORAGE Storage 201 1606 N/A 0 0 0 24 24 FAILS
1VEST Vestibule 106 849 FCU 0 1 5 6 11 FAILS
2 CLASSROOM Classroom 858 6862 FCU 0 30 300 103 403 FAILS

2 CUST Custodial 117 1171 N/A 0 0 0 0 0 PASSES
2 KINDERGARTEN Classroom 1014 7096 FCU 0 35 350 122 472 FAILS
3 CLASSROOM Classroom 853 7676 FCU 0 30 300 102 402 FAILS
4 CLASSROOM Classroom 880 7918 FCU 0 31 310 106 416 FAILS
10A Classroom 204 1836 N/A 0 7 70 24 94 FAILS
10B Classroom 230 2066 N/A 0 8 80 28 108 FAILS
5 CLASSROOM Classroom 227 2041 FCU 0 8 80 27 107 FAILS
6 CLASSROOM Classroom 846 5919 FCU 0 30 300 101 401 FAILS
7 CLASSROOM Classroom 833 5834 FCU 0 29 290 100 390 FAILS
8 CLASSROOM Classroom 839 7551 FCU 0 29 290 101 391 FAILS
9 CLASSROOM Classroom 878 7900 FCU 0 31 310 105 415 FAILS
9 PASSAGE Corridor 108 756 N/A 0 0 0 6 6 FAILS
10 PASSAGE Corridor 53 368 N/A 0 0 0 3 ©] FAILS
10 SPECIAL CLASSROOM Classroom 1021 8165 FCU 0 36 360 122 482 FAILS
11 CLASSROOM Classroom 866 7792 FCU 0 30 300 104 404 FAILS
12 CLASSROOM Classroom 868 7815 FCU 0 30 300 104 404 FAILS
AUDIO VISUAL STORAGE Storage 130 1429 N/A 0 0 0 16 16 FAILS
COAT ROOM Storage 287 2010 N/A 0 0 0 34 34 FAILS
EDUCATIONAL STORAGE Storage 538 4307 N/A 0 0 0 65 65 FAILS
FACULTY LOUNGE Cafeteria 343 2742 N/A 0 34 255 62 317 FAILS
FACULTY WORK Office 173 1383 N/A 0 1 5 10 15 FAILS
GENERAL OFFICE Office 578 4049 N/A 0 8 15 35 50 FAILS
GYM STORAGE Storage 152 1215 N/A 0 0 0 18 18 FAILS
GYMNASIUM-AUDITORIUM Auditorium 3733 67202 | HV-1/HV-2 2150 560 2800 224 3024 FAILS
HEALTH ROOM Nurse 226 1585 N/A 0 1 5 14 19 FAILS
HEATER ROOM Nurse 662 5292 N/A 0 8 15 40 55 FAILS
LUNCH-STAGE Cafeteria 1796 19753 FCU 0 180 1350 323 1673 FAILS
MIMEO ROOM Computer Lab 101 804 N/A 0 8 30 12 42 FAILS
OUTDOOR STORAGE Storage 134 - N/A 0 0 0 16 16 FAILS
PRINCIPAL Office 176 1232 N/A 0 1 5 11 16 FAILS
PUBLIC LOBBY Lobby 546 5462 FCU 0 5 25 33 58 FAILS
RECEIVING ROOM Storage 194 - N/A 0 0 0 23 23 FAILS
Main Conference Conference Room 331 2650 N/A 0 17 85 20 105 FAILS
SPECIAL CLASSROOM Classroom 331 2650 FCU 0 12 120 40 160 FAILS
STORAGE Storage 131 1444 N/A 0 0 0 16 16 FAILS
STUDENT LOBBY Lobby 709 4962 FCU 0 7 35 43 78 FAILS
VEST Vestibule 104 1045 FCU 0 1 5 11 FAILS
11 PASSAGE Corridor 191 1525 N/A 0 0 0 11 11 FAILS
MACHINE STORAGE Storage 67 538 N/A 0 0 0 8 FAILS
6 PASSAGE Corridor 14 115 N/A 0 0 0 1 1 FAILS
2/3 COORIDOR Corridor 1436 11491 FCU 0 0 0 86 86 FAILS
1 KINDERGARTEN Classroom 1001 8005 FCU 0 35 350 120 470 FAILS
5 PASSAGE Corridor 23 188 N/A 0 0 0 1 1 FAILS
4 PASSAGE Corridor 26 209 N/A 0 0 0 2 2 FAILS
3 PASSAGE Corridor 24 191 N/A 0 0 0 1 1 FAILS
2 PASSAGE Corridor 24 196 N/A 0 0 0 1 1 FAILS
1 PASSAGE Corridor 26 210 N/A 0 0 0 2 2 FAILS

2 STARR Stairs 256 2555 N/A 0 0 0 0 0 PASSES
4 CORRIDOR Corridor 1892 13247 FCU 0 0 0 114 114 FAILS

INCINERATOR ROOM Utility 157 - N/A 0 0 0 0 0 PASSES
5 CORRIDOR Corridor 473 3782 N/A 0 0 0 28 28 FAILS
7 PASSAGE Corridor 25 173 N/A 0 0 0 1 1 FAILS
7 STORAGE Storage 43 345 N/A 0 0 0 5 5) FAILS
13 CLASSROOM Classroom 809 5662 N/A 0 28 280 97 377 FAILS
14 CLASSROOM Classroom 817 5717 FCU 0 29 290 98 388 FAILS
16 CLASSROOM Classroom 811 5676 FCU 0 28 280 97 377 FAILS
15 CLASSROOM Classroom 822 5756 FCU 0 29 290 99 389 FAILS
17 CLASSROOM Classroom 588 4117 FCU 0 21 210 71 281 FAILS
OFFICE Office 221 1545 N/A 0 1 5 13 18 FAILS
18 CLASSROOM Classroom 807 5652 FCU 0 28 280 97 377 FAILS
19 CLASSROOM Classroom 808 5656 FCU 0 28 280 97 377 FAILS

2 STAIR Stairs 249 2492 FCU 0 0 0 0 0 PASSES

3 CUST Custodial 74 520 N/A 0 0 0 0 0 PASSES
3STOR Storage 37 256 N/A 0 0 0 4 4 FAILS
6 CORRIDOR Corridor 1723 12064 N/A 0 0 0 103 103 FAILS
20 CLASSROOM Classroom 796 5574 FCU 0 28 280 96 376 FAILS
21 CLASSROOM Classroom 801 5606 FCU 0 28 280 96 376 FAILS

1 STAIR Stairs 249 2238 FCU 0 0 0 0 0 PASSES
22 CLASSROOM Classroom 910 6372 FCU 0 32 320 109 429 FAILS
23 CLASSROOM Classroom 806 5644 FCU 0 28 280 97 377 FAILS
24 CLASSROOM Classroom 798 5585 FCU 0 28 280 96 376 FAILS




THOMAS HOOKER EXHAUST AIR VERIFICATION CALCULATION

. Plumbing | Measured ASHRA.E 62.1
Drawing Room Name [Room Type| Area | Volume . Required OA REQUIREMENT MET
Fixtures Exhaust
Exhasut
(ft?) (ft°) QTY (cfm) (cfm) PASS/FAIL
1TLT Restroom 19 130 1 10 50 FAILS
2TLT Restroom 19 132 1 35 50 FAILS
4TLT Restroom 55 382 2 84 100 FAILS
5TLT Restroom 55 383 2 89 100 FAILS
6 TLT Restroom 26 181 1 34 50 FAILS
7TLT Restroom 25 177 1 28 50 FAILS
3TLT Restroom 24 191 1 42 50 FAILS
12 TLT Restroom 22 172 1 10 50 FAILS
13 TLT Restroom 12 92 1 0 50 FAILS
14 TLT Restroom 21 171 1 0 50 FAILS
15 TLT Restroom 11 91 1 0 50 FAILS
16 TLT Restroom 12 97 1 0 50 FAILS
17 TLT Restroom 23 180 1 429 50 PASSES
18 TLT Restroom 23 188 1 210 50 PASSES
19 TLT Restroom 13 106 1 303 50 PASSES
20 TLT Restroom 12 97 1 185 50 PASSES
21 TLT Restroom 22 176 1 333 50 PASSES
1TCHTLT Restroom 27 219 1 63 50 PASSES
10 TLT Restroom 24 190 1 105 50 PASSES
11 TLT Restroom 11 91 1 13 50 FAILS
T.8 Restroom 36 285 1 0 50 FAILS
2 TEACHERS TOILET | Restroom 24 166 1 23 50 FAILS
BOYS Restroom 223 1558 9 254 450 FAILS
GIRLS Restroom 296 2070 8 291 400 FAILS




Appendix C

Floor Plans
* 1962 Mechanical drawings
» 2005 Mechanical Roof drawings
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