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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 Nathan Hale 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.  

 

It has been identified that most of the AHUs at the Nathan Hale Elementary School are operating well below their 

intended design airflows as indicated by the 1989 design plans. As a result, most of the rooms within Nathan Hale 

Elementary School fail to meet the minimum outside air requirements prescribed by ASHRAE Standard 62.1, as 

referenced in the state’s building code. In addition, many of the exhaust fans in the building were found not 

operable by testing and balancing personnel. These fans should be repaired or replaced and returned to service. 

 

Further investigation into the HVAC system should be conducted to determine if the current mechanical 

equipment is capable of providing adequate ventilation for the school. Based on this investigation’s findings, an 

engineered design should be prepared to correct issues concerning the HVAC system. We also recommend that 

the duct system be cleaned, that outside air dampers and supply air fans be evaluated for proper operation, and 

that exhaust fans be repaired and placed back into service. 

 

1.1 Building Overview 

Nathan Hale Elementary School is located at 277 Atkins Street Extension, Meriden, CT 06450. The school is a 

two-story, approximately 63,000 square foot building. The HVAC equipment consists of eight (8) air handling units 

(AHU’s), one (1) makeup air unit (MAU), multiple variable refrigerant flow (VRF) split air conditioning units, and 

twelve (12) exhaust fans (EF’s). The HVAC system is controlled by a building automation system (BAS). Exhaust 

fans are on a timer and run via light switch. This building is not equipped with CO2 demand control ventilation 

(DCV).  See Appendix B for school floor plans. 

 

1.2 HVAC System Overview 

• AHU-1 is installed in the plenum space above the U-11 corridor ceiling. The unit is a Trane Model 6A air 

handling unit and serves to condition and ventilate interior spaces of the Northeast portion of the school. 

• AHU-2 is installed in the plenum space above the ceiling in the administrative corridor near conference 

room U-08. The unit is a Trane Model 6A air handling unit and serves to condition and ventilate perimeter 

office spaces in the North portion of the building. 

• AHU-3 is installed in the attic above the gymnasium. The unit is a Trane Model 21A air handling unit and 

serves to condition and ventilate the auditorium and gymnasium spaces. 
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• AHU-4 is installed in the plenum space above the music classroom ceiling. The unit is a Trane Model 

3AW air handling unit and serves to condition and ventilate Music U-56. 

• AHU-5 is installed in the plenum space above the art classroom ceiling. The unit is a Trane Model 3A air 

handling unit and serves to condition and ventilate Art U-51 

• AHU-6 is installed in the attic above the cafeteria. The unit is a Trane Model 12A air handling unit and 

serves to condition and ventilate the U-34 Cafeteria and Teacher’s Lounge. 

• AHU-7 is installed in the plenum space above the library. The unit is a Trane Model 8A air handling unit 

and serves to condition and ventilate the Library and Media Center. 

• AHU-8 is installed in the plenum space above the U-77 corridor ceiling. The unit is a Trane Model 12A air 

handling unit and serves to condition and ventilate the upper resource area, guidance, and ramp corridor. 

• EFs are installed in the attic and on the roof of the building. The fans serve as exhaust ventilation for the 

common restrooms and classroom toilet rooms.  

• VRF ceiling recessed fan coil units are installed in many classrooms and are controlled by individual room 

thermostats.  Remote condensing units are installed on the roof.   

• MAU-1 serves the kitchen and provides make-up air for the kitchen exhaust hood operation.  

 

2 Evaluation 

2.1 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 (MERV 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. 

 

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, 

prescribes the flow rate of outdoor air required for occupied areas based on occupancy classification. Depending 

on the room classification and occupant density, the outdoor airflow rates in cubic feet per minute (CFM) per 

person are defined. When occupancy density is unknown, these documents define occupant density for each 

room classification in number of occupants per space floor area. The required airflow 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 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 
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health care offices, gymnasiums, theaters, and assembly halls. Table 1 below, from the 2021 IMC, indicates 

population density and required ventilation rates for each room classification. 

 

Table 1 

Room Type & Occupancy Summary 

 

Some room types do not have an outside air requirement, as can be seen in Table 1 above. 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 

Room Types Quantity¹ 

Total 

Area¹ 

(SF) 

Occupancy Rate²  

(People/1000 SF) 

Occupancy 

Ventilation² 

(CFM/person) 

Area 

Ventilation² 

(CFM/SF) 

Exhaust 

Rate² 

(CFM) 

Art Classroom 1 1,203.0 20 10 0.18 0.7 

Auditorium 1 1,477.8 150 5 0.06 - 

Cafeteria 5 4,976.7 100 7.5 0.18 - 

Classroom 29 25,798.8 35 10 0.12 - 

Computer Lab 1 728.0 25 10 0.12 - 

Conference 

Room 1 228.7 
50 5 0.06 - 

Corridor 15 10,101.6 - - 0.06 - 

Custodial 8 334.8 - - - - 

Greenhouse 0 0.0 - - - - 

Gymnasium 1 3,942.5 7 20 0.18 - 

Library 1 3,047.6 10 5 0.12 - 

Lobby 2 1,818.9 10 5 0.06 - 

Locker Room 2 148.3 - - - 0.25 

Nurse 3 780.8 5 5 0.06 - 

Office 13 3,048.1 5 5 0.06 - 

Restroom 40 1,269.7 - - - 50/70* 

Stairs 2 266.7 - - - - 

Storage 17 2,155.1 - - 0.12 - 

Utility 1 62.0 - - - - 

Vestibule 6 966.7 10 5 0.06 - 

Waiting Room 2 246.0 30 5 0.06 - 

1 Based on 1989 as-built drawings 
2 Based on 2021 International Mechanical Code 
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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. 

 

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 these observations. 
 

2.2.1 Air Distribution and Outside Air Dampers 

In many areas of the attic, ductwork was found to be in poor condition (See Appendix A TAB Report photos). 

Insulation was missing from portions of the ductwork which can reduce the efficiency of the system. Insulation 

also prevents condensation from forming on the inside and outside of the ductwork. Damaged ductwork and duct 

connections with poor seals were observed throughout the attic space, reducing airflow. In one location near 

AHU-8, ductwork has become completely disconnected, reducing the amount of air reaching the intended zones. 

 

Some rooms in the school appear to have been converted from their original use based on the 1989 as-built 

drawings. New HVAC load calculations should be performed in these locations, and air distribution systems 

updated to ensure proper ventilation and conditioning for its updated use.  
 

2.2.2 Air Handling Units 

The air handling units in the building are designed to operate providing a constant volume of supply air to the 

space. Return air is mixed with outside air for ventilation.  The outside air damper on each unit adjusts according 

to the building automation system and environmental sensors.  

 

Based on the testing and balancing results, all of the AHUs in the building are operating below their design 

conditions (see Table 2). Total supply and outside airflow measurements are below original design values, which 

indicates that while the AHUs may be capable of supplying adequate ventilation to the space, current operating 

conditions are limiting the performance of the equipment.  Table 3 below compares the design outside airflow rate 

to the calculated cfm based on room area, room type, and expected occupancy. It can be seen that, except for 

AHU-5, all AHUs were designed to provide enough outside air to satisfy current ventilation requirements.  

 

The air handling equipment is showing signs of aging and appeared to be in fair to poor condition. The filters had 

been recently replaced, but the coils beyond the filters were dirty. This is an indication that filter replacement 

intervals may need to be increased, or an investigative study should be performed to identify how dust and debris 

is getting beyond the filter media.  
 

2.2.3 Exhaust Fans 

Exhaust fans in the classroom restrooms are turned on when the light switch in the restroom is on. Other exhaust 

fans throughout the building run on occupancy sensors or run continuously. Many of the exhaust fans installed 

were found not operational.  Refer to the TAB report in Appendix A for a full list of equipment and their condition. 

As noted in the system description above, most of the non-operable exhaust fans serve the classroom toilet 

rooms. According to IMC standards, restrooms require a minimum of 50 CFM of exhaust air per stall or urinal if 

running continuously, and 70 CFM if running intermittently. Other exhaust fans were found to be rubbing. This 
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indicates that the fans need to be adjusted. If not corrected, the fans will remain less energy efficient and have a 

higher risk of failure.  
 

2.2.4 Kitchen Exhaust and Make-Up Air Unit 

The makeup air unit (MAU) serving the kitchen is designed to operate when the kitchen exhaust hood is in 

operation. The MAU was not operational while TAB was performing measurements on the building. Further 

investigation into the MAUs operation should be performed. TAB personnel also discovered that the MAU is not 

interlocked with the kitchen exhaust fan. The purpose of the MAU is to provide fresh air to replace air being 

exhausted by the kitchen EF. Without replacement air, the kitchen operates at a negative pressure, and air from 

other portions of the school is drawn in to replace the hood exhaust air. If the MAU is not functioning properly, 

some areas of the school may not be receiving the correct amount of conditioned ventilation.  
 

2.3 Outside Airflow and Air Change Rates 

2.3.1 Airflow Design vs. Measurements 

Table 2 and 3 below display AHU design parameters regarding supply and outside airflows. Design information 

was obtained from the Nathan Hale Elementary School as-built mechanical schedule. Airflow measurements were 

performed by Air Balance Service Company and using ASHRAE 62.1 standards outside airflow rates were 

calculated.  Note that the measured airflows are less than the design airflow and that the minimum outdoor air 

Appendix A contains the full report provided by Air Balance Service Company TAB. 

 

Table 2 

Design vs. Measured Airflow 

AHU 

DESIGN AIRFLOW MEASURED AIRFLOW 

SUPPLY 

CFM 
OA CFM   % OA 

SUPPLY 

CFM 
OA CFM % OA 

AHU-1 3035 507 17% 1522 428 28% 

AHU-2 2200 260 12% 1329 80 6% 

AHU-3 10485 2750 26% 4915 688 14% 

AHU-4 1840 300 16% 1228 40 3% 

AHU-5 1600 300 19% 1081 354 33% 

AHU-6 6280 2260 36% 3396 714 21% 

AHU-7 3800 30 1% 2396 14 1% 

AHU-8 5970 475 8% 1550 168 11% 
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Table 3 

Design vs. Calculated Outside Air 

AHU 

DESIGN AIRFLOW 
CALCULATED 

AIRFLOW 

SA 

CFM 

OA 

CFM  
 % OA OA CFM % OA 

AHU-1 3035 507 17% 428 28% 

AHU-2 2200 260 12% 80 6% 

AHU-3 10485 2750 26% 688 14% 

AHU-4 1840 300 16% 40 3% 

AHU-5 1600 300 19% 354 33% 

AHU-6 6280 2260 36% 714 21% 

AHU-7 3800 30 1% 14 1% 

AHU-8 5970 475 8% 168 11% 

 

It can be seen in Table 2 that the measured supply airflow rate and outside air airflow rate are less than the 

designed airflows. Some of the air handlers were not designed to provide outside air as recommended by the 

current ASHRAE 62 standards, this can be seen in Table 3.  An investigation should be carried out to determine 

why the air handlers are not currently providing the designed airflow rate.  

 

2.3.2 Individual Room Ventilation 

Ventilation rates for each room at the minimum outdoor air damper position are itemized in Appendix C. At this 

position, most rooms lack appropriate ventilation based on ASHRAE population densities described in Section 

2.1. Supply fan speed and minimum damper positions should be set such that continuous ventilation is provided.  

See Section 3 for recommended adjustments. 
 

3 Discussion and Recommendations 

3.1 General Recommendations to Improve Schools Performance 

It is recommended that cleaning of the entire school’s duct system be performed by a qualified professional. AHU 

coils, filters, and ductwork were all observed dirty and in need of cleaning (see photos in Appendix A). This 

cleaning will help improve the quality of air circulated throughout the school and reduce pressure drop in the 

system. Reduced airflow due from dirty coils and filters can also increase the electrical consumption of the fan 

motors and affect motor performance, resulting in increased operating costs and possible motor failure.  

 

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.  
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Recommissioning of the entire HVAC system should be performed to ensure all equipment and control 

components of the system are operating as designed. This service should be performed in 3–5-year intervals to 

optimize system performance, increase energy savings, and improve system efficiency.  

 

3.1.1 Air Distribution and Outside Air Dampers 

During testing of the outside air dampers, it was found that AHU 4, AHU 7, and AHU 8 have dampers that 

remained in the closed position even when the control system is signaling a 100% open command. The zones 

being served by these AHUs are not receiving any outside air. Testing should be performed to ensure all dampers 

are operational and if not, actuators repaired or replaced. 

 

Rebalancing of the supply, return, and outside air for all rooms should be performed after completion of duct 

cleaning and system repairs. Airflows should be tested and balance dampers adjusted to provide the design 

airflow rate and ensure the proper amount of outside air is being delivered to each zone.  

 

3.1.2 Exhaust Fans 

Exhaust fans that are not operational should be repaired or replaced to provide adequate ventilation according to 

ASHRAE standards. All exhaust fans should have maintenance performed and balanced to proper airflow rates.  

 

3.1.3 Kitchen Exhaust and Make-Up Air Unit 

Further investigation into the operation of the make-up air unit should be carried out. If the MAU is found 

operational, controls should be designed to operate the MAU based on kitchen exhaust operation. TAB should be 

performed to ensure MAU and exhaust fan are properly ventilating the space.   

 

3.1.4 Air Handling Units 

Due to the age and condition of the AHUs installed, replacement of these systems should be considered.  The 

AHUs currently installed may not be able to properly treat outside air due to increased ventilation requirements 

based on ASHRAE 62.1 outside air requirements. 

 

Classrooms that have VRF air conditioning units installed should be provided with outside air by other means. A 

dedicated outside air system (DOAS) should be designed to provide the required outside air to each classroom. 
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Appendix A  

 

Testing and Balancing Report 
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Appendix B  

 

Ventilation Data Calculations 
  



Area Volume 
Design 

Airflow

Occupany 

Density

People OA 

Rate Rp

Area OA CFM 

Rate Ra
Vbz OA REQUIREMENT MET

(ft²) (ft³) (cfm) (ppl/1000ft²) (cfm/person) (cfm/ft²) (cfm) Pass/Fail

L-03 OUTDOOR STORAGE Corridor 54.5 - - 0 - 0 3 3 FAILS

L-05 CLASSROOM Classroom 912.8 7304 - 0 32 320 110 430 FAILS

L-07 CLASSROOM Classroom 889.5 7118 - 0 31 320 107 427 FAILS

L-09 CLASSROOM Classroom 894.3 7156 - 0 31 320 107 427 FAILS

L-11 CLASSROOM Classroom 881 7050 - 0 31 310 106 416 FAILS

L-12 CORRIDOR Corridor 1177 9418 - 0 - 0 71 71 FAILS

L-14 CLASSROOM Classroom 890.3 7124 - 0 31 320 107 427 FAILS

L-16 CLASSROOM Classroom 888 7106 - 0 31 320 107 427 FAILS

L-20 CLASSROOM Classroom 887 7098 - 0 31 320 106 426 FAILS

L-22 CLASSROOM Classroom 873.6 6991 - 0 31 310 105 415 FAILS

L-24 CLASSROOM Classroom 850.9 6809 - 0 30 300 102 402 FAILS

L-26 CORRIDOR Corridor 1120.8 7851 - 0 - 0 67 67 FAILS

L-27 CORRIDOR Corridor 896 6277 - 0 - 0 54 54 FAILS

L-28 CLASSROOM Classroom 930.6 7447 - 0 33 330 112 442 FAILS

L-30 CLASSROOM Classroom 1137.1 9099 - 0 40 400 136 536 FAILS

L-32 CLASSROOM Classroom 1141.7 9136 - 0 40 400 137 537 FAILS

L-34 CLASSROOM Classroom 1162.4 9301 - 0 41 410 139 549 FAILS

U-1 VEST Vestibule 219.8 1762 AHU-1 200 2 15 13 28 FAILS

U-2 CORRIDOR Corridor 391.3 3134 AHU-2 250 - 0 23 23 FAILS

U-4 OFFICE Office 554.6 4994 AHU-2 800 3 15 33 48 FAILS

U-3 Wait Waiting Room 140.5 1268 AHU-2 200 4 25 8 33 FAILS

U-6 PRIN Office 193.2 1550 AHU-1 300 1 5 12 17 PASSES

U-7 PSYC Office 107.3 862 AHU-2 225 1 5 6 11 FAILS

U-8 CONF Conference Room 228.73 1834 AHU-1 300 11 60 14 74 FAILS

U-9 H/V IMP Office 241.4 1935 AHU-2 400 1 10 14 24 FAILS

U-10 CORRIDOR Corridor 216 1732 - 0 - 0 13 13 FAILS

U-11 CORRIDOR Corridor 300 2404 AHU-1 120 - 0 18 18 PASSES

U-12 WAIT Waiting Room 105.5 848 AHU-1 230 3 20 6 26 FAILS

U-13 REST Office 119.5 960 AHU-2 135 1 5 7 12 FAILS

U-15 EXAM Nurse 146.6 1177 AHU-2 190 1 5 9 14 FAILS

U-16 FIRST AID Nurse 326.2 2614 AHU-1 160 2 10 20 30 FAILS

U-17 VEST Vestibule 215.8 1730 AHU-1 300 2 15 13 28 FAILS

U-18 CORRIDOR Corridor 805.3 6446 AHU-1 360 - 0 48 48 PASSES

U-19A - Computer Lab 728 7280 AHU-7 1030 18 190 87 277 FAILS

U-19 LIBRARY Library 3047.6 30476 AHU-7 2575 30 155 366 521 FAILS

U-20 WORK Office 155.3 1553 AHU-7 195 1 5 9 14 FAILS

U-23 ANCIL Office 426 3412 AHU-1 360 2 15 26 41 FAILS

U-26 TEACHER'S WORK Office 459 3676 AHU-1 460 2 15 28 43 FAILS

U-27 UPPER LOBBY Lobby 1382.6 11065 AHU-8 1995 14 70 83 153 FAILS

U-28 CORRIDOR Corridor 559.5 4480 AHU-1 480 - 0 34 34 PASSES

U-33 TEACHERS LOUNGE Cafeteria 587.7 4706 AHU-6 840 59 443 106 548 FAILS

U-34 CAFETERIA Cafeteria 3106 24852 AHU-6 5040 311 2333 559 2892 FAILS

U-37 LKRS Locker Room 97.3 782 - 0 1 5 6 11 FAILS

U-39 CORRIDOR Corridor 188.1 1509 - 0 - 0 11 11 FAILS

U-40 KITCHEN Cafeteria 1016.5 8136 MAU-1 0 102 765 183 948 PASSES

NATHAN HALE ELEMENTARY SCHOOL - OUTSIDE AIR VERIFICATION CALCULATION

VENTILATION CALCULATIONSOA EQUIPMENT

AHUDrawing Room Name Room Type
Drawing Room 

#

ROOM IDENTIFICATION



Area Volume 
Design 

Airflow

Occupany 

Density

People OA 

Rate Rp

Area OA CFM 

Rate Ra
Vbz OA REQUIREMENT MET

(ft²) (ft³) (cfm) (ppl/1000ft²) (cfm/person) (cfm/ft²) (cfm) Pass/Fail

NATHAN HALE ELEMENTARY SCHOOL - OUTSIDE AIR VERIFICATION CALCULATION

VENTILATION CALCULATIONSOA EQUIPMENT

AHUDrawing Room Name Room Type
Drawing Room 

#

ROOM IDENTIFICATION

U-41 DISH Cafeteria 112.5 904 - 0 11 90 20 110 FAILS

U-42 OFFICE Office 61.4 495 - 0 0 5 4 9 FAILS

U-46 LKRS Locker Room 51 412 - 0 1 5 3 8 FAILS

U-48 REC Vestibule 200 1604 - 0 2 10 12 22 FAILS

U-50 VEST Vestibule 150 1204 - 0 2 10 9 19 FAILS

U-51 ART Art Classroom 1203 9628 AHU-5 1300 24 250 217 467 PASSES

U-54 INSTRUC Office 104 836 AHU-4 100 1 5 6 11 PASSES

U-56 MUSIC Classroom 1187.5 9504 AHU-4 1740 42 420 143 563 PASSES

U-58 PRAC Classroom 76.6 617 AHU-4 100 3 30 9 39 PASSES

U-59 VEST Vestibule 105.7 850 - 0 1 10 6 16 FAILS

U-60 CORRIDOR Corridor 244.3 1958 - 0 - 0 15 15 FAILS

U-61 CORRIDOR Corridor 900.7 7210 AHU-6 400 - 0 54 54 PASSES

U-62 STAGE Auditorium 1477.8 20696 AHU-3 1870 222 100 89 189 PASSES

U-67 AUDITORIUM/GYM Gymnasium 3942.5 63087 AHU-3 8415 28 560 710 1270 PASSES

U-68 VEST Vestibule 75.4 607 - 0 1 5 5 10 FAILS

U-69 LOWER LOBBY Lobby 436.3 3494 - 0 4 25 26 51 FAILS

U-70 L/S/H Office 328 2629 AHU-8 620 2 10 20 30 PASSES

U-71 PT/OT Nurse 308 2469 AHU-8 500 2 10 18 28 PASSES

U-73 TIME-OUT Office 37.2 302 - 0 0 5 2 7 FAILS

U-74 GUIDANCE Office 261.2 2094 AHU-8 290 1 10 16 26 PASSES

U-75 LD RESOURCE Classroom 521.5 4177 AHU-8 550 18 190 63 253 PASSES

U-76 EXIT RAMP DN Corridor 364.5 2920 AHU-8 1995 - 0 22 22 PASSES

U-79 CORRIDOR Corridor 2020.5 16168 - 0 - 0 121 121 FAILS

U-80 TEACHERS LOUNGE Cafeteria 154 1236 - 0 15 120 28 148 FAILS

U-83 CLASSROOM Classroom 908.7 7274 - 0 32 320 109 429 FAILS

U-85 CLASSROOM Classroom 909.2 7278 - 0 32 320 109 429 FAILS

U-87 CLASSROOM Classroom 895.5 7168 - 0 31 320 107 427 FAILS

U-89 CLASSROOM Classroom 902.4 7223 - 0 32 320 108 428 FAILS

U-91 CLASSROOM Classroom 896.5 7176 - 0 31 320 108 428 FAILS

U-93 CLASSROOM Classroom 890 7124 - 0 31 320 107 427 FAILS

U-95 CLASSROOM Classroom 890 7124 - 0 31 320 107 427 FAILS

U-97 CLASSROOM Classroom 902 7220 - 0 32 320 108 428 FAILS

U-99 READING CLINIC Classroom 891.4 7135 - 0 31 320 107 427 FAILS

U-101 CORRIDOR Corridor 863.1 6909 - 0 - 0 52 52 FAILS

U-102 CLASSROOM Classroom 932 7460 - 0 33 330 112 442 FAILS

U-104 CLASSROOM Classroom 889.4 7119 - 0 31 320 107 427 FAILS

U-106 CLASSROOM Classroom 885.7 7090 - 0 31 310 106 416 FAILS

U-108 CLASSROOM Classroom 881.2 7054 - 0 31 310 106 416 FAILS



TAB DATA

Drawing 

Room #

Drawing 

Room Name
Room Type Area Volume 

PLUMBING 

FIXTURES
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Exhaust 

ASHRAE 62.1 

REQUIRED 

EXHAUST

OA REQUIREMENT MET

(ft²) (ft³) QTY. (cfm) (cfm) PASS/FAIL

L-02 TOILET Restroom 50 402 1 73 70 PASSES

L-04 TOILET Restroom 28.7 231.6 1 0 70 FAILS

L-06 TOILET Restroom 29.6 238.8 1 169 70 PASSES

L-08 TOILET Restroom 25.2 203.6 1 105 70 PASSES

L-10 TOILET Restroom 24.4 197.2 1 169 70 PASSES

L-13 TOILET Restroom 23 186 1 96 70 PASSES

L-15 TOILET Restroom 25.36 204.88 1 146 70 PASSES

L-19 TOILET Restroom 23.8 192.4 1 57 70 FAILS

L-21 TOILET Restroom 24.2 195.6 1 2 70 FAILS

L-23 TOILET Restroom 23 186 1 77 70 PASSES

L-25 TOILET Restroom 19.5 158 1 166 70 PASSES

L-29 TOILET Restroom 24.2 195.6 1 97 70 PASSES

L-31 TOILET Restroom 28.7 231.6 1 100 70 PASSES

L-33 TOILET Restroom 24.6 198.8 1 100 70 PASSES

L-35 TOILET Restroom 23.4 189.2 1 1019 70 PASSES

L-38 HCAP TOILET Restroom 51.4 413.2 1 0 70 FAILS

U-14 TOILET Restroom 30 244 1 137 70 PASSES

U-24 MEN Restroom 151.7 1217.6 2 152 140 PASSES

U-25 WOMEN Restroom 163.6 1312.8 2 77 140 FAILS

U-31 MEN Restroom 39.2 317.6 1 39 70 FAILS

U-32 WOMEN Restroom 39.3 318.4 1 0 70 FAILS

U-36 TOLET Restroom 26.3 214.4 1 50 70 FAILS

U-45 TOILET Restroom 26.6 216.8 1 130 70 PASSES

U-52 TOILET Restroom 25 204 1 139 70 PASSES

U-55 TOILET Restroom 26.5 216 1 0 70 FAILS

U-81 HCAP TOILET Restroom 68 548 1 88 70 PASSES

NATHAN HALE ELEMENTARY SCHOOL - RESTROOM EXHAUST FAN VERIFICATION CALCULATION

EXHAUST CALCULATIONSROOM CHARACTERISTICS
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NATHAN HALE ELEMENTARY SCHOOL - RESTROOM EXHAUST FAN VERIFICATION CALCULATION

EXHAUST CALCULATIONSROOM CHARACTERISTICS

U-82 HCAP TOILET Restroom 28 228 1 126 70 PASSES

U-84 HCAP TOILET Restroom 27 220 1 67 70 FAILS

U-86 HCAP TOILET Restroom 26 212 1 94 70 PASSES

U-88 HCAP TOILET Restroom 24 196 1 0 70 FAILS

U-90 HCAP TOILET Restroom 24 196 1 4 70 FAILS

U-92 HCAP TOILET Restroom 24 196 1 120 70 PASSES

U-94 HCAP TOILET Restroom 24 196 1 113 70 PASSES

U-96 HCAP TOILET Restroom 24 196 1 96 70 PASSES

U-98 HCAP TOILET Restroom 24 196 1 94 70 PASSES

U-100 VEST Restroom 20 164 1 131 70 PASSES

U-103 VEST Restroom 23 188 1 82 70 PASSES

U-105 VEST Restroom 24 196 1 138 70 PASSES

U-107 VEST Restroom 23 188 1 128 70 PASSES

U-109 VEST Restroom 23 188 1 127 70 PASSES

U-112 VEST Restroom 50 404 1 39 70 FAILS
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Floor Plans 


























