








�Ɣ�
�Ɣ�
�Ɣ�
�Ɣ�

�Ɣ�
�Ɣ�





ELECTRICAL HEAT GAINS

Typical Work Station (Watts)
(1) Work Station (desktop)     82 W  
(1) Laptop                              61 W
(2) Monitors @ 40W/ea         80 W
 Total                                   223 W
 Used Total                         225 W

Small Conference Heat Gain (Watts)
(6) Laptop @ 61W/ea          366 W
(1) Monitor                           100 W
 Total                                   466 W
 Used Total                          470 W

Large Conference Heat Gain (Watts)
(15) Laptop @ 61W/ea          915 W
(4) Monitors @ 100W/ea       400 W
 Total                                  1,315 W

People          = 1
Work Station = 1
Room Watts  = 225W

People          = 3
Work Station = 3
Room Watts  = 675W

People          = 3
Work Station = 3
Room Watts  = 675W

People          = 2
Work Station = 2
Room Watts  = 450W

People          = 1
Work Station = 1
Room Watts  = 225W

People          = 1
Work Station = 1
Room Watts  = 225W

People          = 1
Work Station = 1
Room Watts  = 225W

People          = 1
Work Station = 1
Room Watts  = 225W

People          = 2
Work Station = 2
Room Watts  = 450W

Room Watts  = 800W

People          = 30
Room Watts  = 1,315W

People          = 10
Room Watts  = 470W

People          = 2
Work Station = 1
Room Watts  = 225W

People          = 2
Work Station = 1
Room Watts  = 225W

People          = 3
Work Station = 1
Room Watts  = 225W

People          = 2
Work Station = 1
Room Watts  = 225W

People          = 2
Work Station = 1
Room Watts  = 225W

People          = 2
Work Station = 1
Room Watts  = 225W

Room Watts  = 100W

People          = 2
Work Station = 2
Room Watts  = 450W

People          = 2
Work Station = 2
Room Watts  = 450W

People          = 1
Work Station = 1
Room Watts  = 225W

Room Watts  = 3,000W

Room Watts  = 225W
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vs.06.19.2023 OutsideAirCalc

PROJECT NO. M3-PN250296
M3 Engineering PROJECT XBF Hilo HVAC Study
2051 W. Sunset Rd. Tucson, AZ BY: RMA
Phone 520-293-1488 DATE:

OUTDOOR AIR CALCULATION  (INTERNATIONAL MECHANICAL CODE - 2018) Ez: ZONE AIR DISTRIBUTION EFFECTIVENESS Per Table 403.3.1.1.2.3.2 Vot: OUTDOOR AIR INTAKE FLOW (CFM)   Eq. 4-8 = Vou/Ev User may input values in IP or SI units,
Az: ZONE FLOOR AREA (SQFT) OR # OF TOILETS Pz: Zone population Vpz: Zone primary airflow (CFM) Calculations are done per IMC in IP units
EA: REQUIRED EXHAUST AIR, PER TABLE 403.3.1.1 (CFM) Ra: AREA OUTDOOR AIR RATE (CFM/SQFT) Vou: Uncorrected outdoor air intake Eq 4-6 Vou=D*Sum(Rp*Pz)+Sum(Ra*Az)
Evz: ZONE VENTILATION EFFICIENCY. App A Eq A-1 = 1 + Vout / Vps - Voz / Vdz Rp: PEOPLE OUTDOOR AIR RATE (CFM/PERSON) Voz: Zone outdoor airflow = Vbz/Ez
Ev: =min(Evz) Vbz: BREATHING ZONE OUTDOOR AIR FLOW (CFM) (Eq. 4-1) =Rp Pz+Ra Az Vps: System primary airflow

Units ft2 cfm (REF. TABLE 403) /1000 ft2 cfm/ft^2 cfm # people cfm cfm cfm sqft min cfm cfm cfm cfm
BLDG UNIT ROOM 

NUM.
ROOM NAME Area Flow 

Rate No. Ez Actual 
People

OCCUPANCY CLASSIFICATION Default 
Area

Calc 
Area Ra Acfm Pz Rp Rp*Pz Vbz eq 6-1 Voz Az Vpz or 

Vdz EA EA2 Evz Voz
Zone Air NOTES

AHU-01 101 ENGINEERING OFFICE 134 393 0.8 Office Spaces 5 0.67 0.06 8.0 0.67 5.0 3.4 11.39 14.2 134.0 393.0 1.03 14.22
102 STORAGE 116 352 0.8 Storage Rooms, Occupiable For Dry Materials 2 0.23 0.06 7.0 0.23 5.0 1.2 8.11 10.1 116.0 352.0 1.04 10.13
104 ELEVATOR  57 17 0.8 Elevator Car 57.0 17.0 57 57 1.07
106 INTERN OFFICE 202 683 0.8 Office Spaces 5 1.01 0.06 12.1 1.01 5.0 5.1 17.17 21.5 202.0 683.0 1.04 21.44
107 INTERN OFFICE 254 786 0.8 Office Spaces 5 1.27 0.06 15.2 1.27 5.0 6.4 21.59 27.0 254.0 786.0 1.03 26.96
108 INTERN OFFICE 250 776 0.8 Office Spaces 5 1.25 0.06 15.0 1.25 5.0 6.3 21.25 26.6 250.0 776.0 1.03 26.53
112 ADMIN. ASSISTANT OFFICE 101 270 0.8 Office Spaces 5 0.51 0.06 6.1 0.51 5.0 2.6 8.61 10.8 101.0 270.0 1.03 10.75
113 INTERN OFFICE 124 347 0.8 Office Spaces 5 0.62 0.06 7.4 0.62 5.0 3.1 10.54 13.2 124.0 347.0 1.03 13.16
114 ENGINEERING OFFICE 103 276 0.8 Office Spaces 5 0.52 0.06 6.2 0.52 5.0 2.6 8.78 11.0 103.0 276.0 1.03 10.96
115 ENGINEERING OFFICE 110 270 0.8 Office Spaces 5 0.55 0.06 6.6 0.55 5.0 2.8 9.35 11.7 110.0 270.0 1.03 11.68
116 ENGINEERING OFFICE 122 281 0.8 Office Spaces 5 0.61 0.06 7.3 0.61 5.0 3.1 10.37 13.0 122.0 281.0 1.02 12.95
117 ENGINEERING OFFICE 122 280 0.8 Office Spaces 5 0.61 0.06 7.3 0.61 5.0 3.1 10.37 13.0 122.0 280.0 1.02 12.95
118 SMALL CONFERENCE RM. 200 594 0.8 Conference Rooms 50 10 0.06 12.0 10.00 5.0 50.0 62.00 77.5 200.0 594.0 0.94 77.42
121 CONFERENCE RM. 961 1,388 0.8 Conference Rooms 50 48.05 0.06 57.7 48.05 5.0 240.3 297.91 372.4 961.0 1,388.0 0.80 372.00
124 SR ASSISTANT MGR. OFFICE 116 177 0.8 Office Spaces 5 0.58 0.06 7.0 0.58 5.0 2.9 9.86 12.3 116.0 177.0 1.00 12.31
125 SR ASSISTANT MGR. OFFICE 114 225 0.8 Office Spaces 5 0.57 0.06 6.8 0.57 5.0 2.9 9.69 12.1 114.0 225.0 1.02 12.10
126 SR ASSISTANT MGR. OFFICE 114 224 0.8 Office Spaces 5 0.57 0.06 6.8 0.57 5.0 2.9 9.69 12.1 114.0 224.0 1.02 12.10
127 AS. DIRECTOR ENG. 145 237 0.8 Office Spaces 5 0.73 0.06 8.7 0.73 5.0 3.7 12.35 15.4 145.0 237.0 1.00 15.42
128 SENIOR ASSISTANT MGR. 114 169 0.8 Office Spaces 5 0.57 0.06 6.8 0.57 5.0 2.9 9.69 12.1 114.0 169.0 1.00 12.10
129 SENIOR ASSISTANT MGR. 120 197 0.8 Office Spaces 5 0.6 0.06 7.2 0.60 5.0 3.0 10.20 12.8 120.0 197.0 1.00 12.74
130 RESTROOM UNISEX 50 5 1 0.8 Toilet Rooms - Public (Per Wc) 50.0 5.0 70 70 1.07
131 RESTROOM UNISEX 52 4 1 0.8 Toilet Rooms - Public (Per Wc) 52.0 4.0 70 70 1.07
132 SHOWER 45 4 1 0.8 Shower Room (Per Shower Head) 45.0 4.0 50 50 1.07

28 133 ELECTRICAL 75 28 0.8 Electrical Equipment Rooms 0.06 4.5 4.50 5.6 75.0 28.0 0.87 5.62
133A EQUIPMENT 40 622 0.8 Electrical Equipment Rooms 0.06 2.4 2.40 3.0 40.0 622.0 1.06 3.00
134 VISITOR 194 198 0.8 Office Spaces 5 0.97 0.06 11.6 0.97 5.0 4.9 16.49 20.6 194.0 198.0 0.97 20.59
135 VISITOR 190 558 0.8 Office Spaces 5 0.95 0.06 11.4 0.95 5.0 4.8 16.15 20.2 190.0 558.0 1.03 20.17
137 STAIRS 102 236 0.8 Corridors 0.06 6.1 6.12 7.7 102.0 236.0 1.04 7.64

573 140 CORRIDOR 1,750 573 0.8 Corridors 0.06 105.0 105.00 131.3 1,750.0 573.0 0.84 131.11
141 STAIRS 147 222 0.8 Corridors 0.06 8.8 8.82 11.0 147.0 222.0 1.02 11.01

Totals 1 6,224 10,392 ft2 cfm 71.44 100% 718.40 6,224 10,392 247 247 0.80
< Vou > <Vps> O.A.(Vot) 897.06 eq 6-8

<--Y to Include ASHRAE + 30% airflow Minimum O.A. for Un-Occupied bldg -->cfm 361.0 897.06 cfm min required
P  Total Zone Occupants  (to determine occupant Diversity) Occupant Diversity = P / SumPz = 100%  SCHED 910 cfm
Outdoor air per person  12.7 cfm/person 10392 Outdoor air as % of design primary supply air  9%  O.A per unit floor area  0.15 cfm/ft2

12/2/2025

N:\2025\250296\500 ENGR\538 HVAC and Plumb\538.3 Calcs\Calc OA IMC 2018 vs06 23.xlsm
Printed 12/2/2025
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vs.06.19.2023 OutsideAirCalc

OUTDOOR AIR CALCULATION  (INTERNATIONAL MECHANICAL CODE - 2018) Ez: ZONE AIR DISTRIBUTION EFFECTIVENESS Per Table 403.3.1.1.2.3.2 Vot: OUTDOOR AIR INTAKE FLOW (CFM)   Eq. 4-8 = Vou/Ev User may input values in IP or SI units,
Az: ZONE FLOOR AREA (SQFT) OR # OF TOILETS Pz: Zone population Vpz: Zone primary airflow (CFM) Calculations are done per IMC in IP units
EA: REQUIRED EXHAUST AIR, PER TABLE 403.3.1.1 (CFM) Ra: AREA OUTDOOR AIR RATE (CFM/SQFT) Vou: Uncorrected outdoor air intake Eq 4-6 Vou=D*Sum(Rp*Pz)+Sum(Ra*Az)
Evz: ZONE VENTILATION EFFICIENCY. App A Eq A-1 = 1 + Vout / Vps - Voz / Vdz Rp: PEOPLE OUTDOOR AIR RATE (CFM/PERSON) Voz: Zone outdoor airflow = Vbz/Ez
Ev: =min(Evz) Vbz: BREATHING ZONE OUTDOOR AIR FLOW (CFM) (Eq. 4-1) =Rp Pz+Ra Az Vps: System primary airflow

Units ft2 cfm (REF. TABLE 403) /1000 ft2 cfm/ft^2 cfm # people cfm cfm cfm sqft min cfm cfm cfm cfm
BLDG UNIT ROOM 

NUM.
ROOM NAME Area Flow 

Rate No. Ez Actual 
People

OCCUPANCY CLASSIFICATION Default 
Area

Calc 
Area Ra Acfm Pz Rp Rp*Pz Vbz eq 6-1 Voz Az Vpz or 

Vdz EA EA2 Evz Voz
Zone Air NOTES

AHU-02 104 ELEVATOR 66 16 0.8 Elevator Car 66.0 16.0 66 66 1.05
137 STAIRS 103 111 0.8 Corridors 0.06 6.2 6.18 7.7 103.0 111.0 0.98 18.02
141 STAIRS 175 154 0.8 Corridors 0.06 10.5 10.50 13.1 175.0 154.0 0.97 30.61
201 DATA REDUCTION 134 426 0.8 Office Spaces 5 0.67 0.06 8.0 0.67 5.0 3.4 11.39 14.2 134.0 426.0 1.02 33.20
202 ASSISTANT SCIENTIST 138 325 0.8 Office Spaces 5 0.69 0.06 8.3 0.69 5.0 3.5 11.73 14.7 138.0 325.0 1.01 34.19
203 FELLOWS 200 532 0.8 Office Spaces 5 1 0.06 12.0 1.00 5.0 5.0 17.00 21.3 200.0 532.0 1.01 49.56
204 DPD SCHEDULER 251 544 0.8 Office Spaces 5 1.26 0.06 15.1 1.26 5.0 6.3 21.36 26.7 251.0 544.0 1.00 62.27
205 ASSISTANT SCIENTIST 125 245 0.8 Office Spaces 5 0.63 0.06 7.5 0.63 5.0 3.2 10.65 13.3 125.0 245.0 1.00 31.05
206 SCIENTIST 121 243 0.8 Office Spaces 5 0.61 0.06 7.3 0.61 5.0 3.1 10.31 12.9 121.0 243.0 1.00 30.06
208 ADMIN ASSISTANT 104 126 0.8 Office Spaces 5 0.52 0.06 6.2 0.52 5.0 2.6 8.84 11.1 104.0 126.0 0.96 25.77
209 ASSIST ASTRONOMER 124 242 0.8 Office Spaces 5 0.62 0.06 7.4 0.62 5.0 3.1 10.54 13.2 124.0 242.0 1.00 30.73
210 FELLOWS 230 445 0.8 Office Spaces 5 1.15 0.06 13.8 1.15 5.0 5.8 19.55 24.4 230.0 445.0 1.00 56.99
211 ASSISTANT ASTRONOMER 120 244 0.8 Office Spaces 5 0.6 0.06 7.2 0.60 5.0 3.0 10.20 12.8 120.0 244.0 1.00 29.73
212 CONFERENCE 201 512 0.8 Conference Rooms 50 10.05 0.06 12.1 10.05 5.0 50.3 62.31 77.9 201.0 512.0 0.90 181.64
214 AREA OF RESCUER ASSISTANCE RM.96 210 0.8 Office Spaces 5 0.48 0.06 5.8 0.48 5.0 2.4 8.16 10.2 96.0 210.0 1.00 23.79
215 FELLOWS 259 488 0.8 Office Spaces 5 1.3 0.06 15.5 1.30 5.0 6.5 22.04 27.6 259.0 488.0 1.00 64.25
216 FELLOWS 259 629 0.8 Office Spaces 5 1.3 0.06 15.5 1.30 5.0 6.5 22.04 27.6 259.0 629.0 1.01 64.25
217 NGO VISITOR 122 243 0.8 Office Spaces 5 0.61 0.06 7.3 0.61 5.0 3.1 10.37 13.0 122.0 243.0 1.00 30.23
218 ASSISTANT ASTRONOMER 110 130 0.8 Office Spaces 5 0.55 0.06 6.6 0.55 5.0 2.8 9.35 11.7 110.0 130.0 0.96 27.26
220 ASTRONOMER 163 345 0.8 Office Spaces 5 0.82 0.06 9.8 0.82 5.0 4.1 13.88 17.4 163.0 345.0 1.00 40.46
221 DIRECTOR SCI. OPS. 156 364 0.8 Office Spaces 5 0.78 0.06 9.4 0.78 5.0 3.9 13.26 16.6 156.0 364.0 1.01 38.66
222 DEPT. DIRECTOR 171 370 0.8 Office Spaces 5 0.86 0.06 10.3 0.86 5.0 4.3 14.56 18.2 171.0 370.0 1.00 42.44
223 DIRECTOR  293 667 0.8 Office Spaces 5 1.47 0.06 17.6 1.47 5.0 7.4 24.93 31.2 293.0 667.0 1.01 72.67
224 ASSOC. DIRECTOR DEVELOPMENT167 368 0.8 Office Spaces 5 0.84 0.06 10.0 0.84 5.0 4.2 14.22 17.8 167.0 368.0 1.00 41.45
225 SUPPORT SCIENTIST 137 284 0.8 Office Spaces 5 0.69 0.06 8.2 0.69 5.0 3.5 11.67 14.6 137.0 284.0 1.00 34.02
226 RESTROOM UNISEX 51 10 1 0.8 Toilet Rooms - Public (Per Wc) 51.0 10.0 70 70 1.05
227 RESTROOM UNISEX 51 9 1 0.8 Toilet Rooms - Public (Per Wc) 51.0 9.0 70 70 1.05
228 JANITOR 44 11 0.8 Janitor Closets, Trash Rooms, Recycling 44.0 11.0 44 44 1.05
229 ELECTRICAL 75 40 0.8 Electrical Equipment Rooms 0.06 4.5 4.50 5.6 75.0 40.0 0.91 13.12
229A EQUIPMENT 39 618 0.8 Electrical Equipment Rooms 0.06 2.3 2.34 2.9 39.0 618.0 1.05 6.82
230 VISITOR 193 211 0.8 Office Spaces 5 0.97 0.06 11.6 0.97 5.0 4.9 16.43 20.5 193.0 211.0 0.95 47.90
231 DATA ANALYSIS 189 429 0.8 Office Spaces 5 0.95 0.06 11.3 0.95 5.0 4.8 16.09 20.1 189.0 429.0 1.01 46.90
234 CORRIDOR 2,105 987 0.8 Corridors 0.06 126.3 126.30 157.9 2,105.0 987.0 0.89 368.18
236 SUPPLIES 57 35 0.8 Storage Rooms 0.12 6.8 6.84 8.6 57.0 35.0 0.81 19.94
242 STORAGE 52 11 0.8 Storage Rooms 0.12 6.2 6.24 7.8 52.0 11.0 0.34 18.19

Totals 1 6,881 10,624 ft2 cfm 29.42 100% 553.78 6,881 10,624 250 250 0.34
< Vou > <Vps> O.A.(Vot) 1,614.36 eq 6-8

<--Y to Include ASHRAE + 30% airflow Minimum O.A. for Un-Occupied bldg -->cfm 406.6 1614.36 cfm min required
P  Total Zone Occupants  (to determine occupant Diversity) Occupant Diversity = P / SumPz = 100%  SCHED 1,631 cfm
Outdoor air per person  55.4 cfm/person 10624 Outdoor air as % of design primary supply air  15%  O.A per unit floor area  0.24 cfm/ft2

N:\2025\250296\500 ENGR\538 HVAC and Plumb\538.3 Calcs\Calc OA IMC 2018 vs06 23.xlsm
Printed 12/2/2025
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Air System Sizing Summary for AHU 1 - Lower Level
(In Alternative: HFB-X Building 2)

Project: 250296 - HFB-X Cooling System Replacement(converted) 12/01/2025 
Prepared by: M3 Engineering 9:36 AM 

Air System Information
    Air System Name  AHU 1 - Lower Level
    Equipment Class  SPLT AHU
    Air System Type  SZCAV

Number of zones  1
Floor Area  6232.1 sqft
Location  Hilo Intl, HI, USA

Sizing Calculation Information
    Calculation Months  Jan to Dec
    Sizing Data  Calculated

Zone CFM Sizing  Sum of space airflow rates
Space CFM Sizing  Individual peak space loads

Central Cooling Coil Sizing Data
    Total coil load  19.9 Tons
    Total coil load  239.2 MBH
    Sensible coil load  191.8 MBH
    Coil CFM at peak load  10390 CFM
    Sum of peak zone CFM  10390 CFM
    Sensible heat ratio  0.802
    CFM/Ton  521.3
    sqft/Ton  312.7
    BTU/(hr sqft)  38.4
    Water flow @ 10.0 F rise  N/A

Peak coil load occurs at  August 17:00
OA DB / WB  83.9 / 73.5 F
Entering DB / WB  75.8 / 66.0 F
Leaving DB / WB  59.0 / 58.8 F
Resulting RH  60 %
Design supply temp.  58.0 F
Zone T-stat Check  1 of 1 OK
Max zone temperature deviation  0.0 F

Central Heating Coil Sizing Data
    Max coil load  17.9 MBH
    Coil CFM at Design Heating  10390 CFM
    Max coil CFM  10390 CFM
    Water flow @ 20.0 F drop  N/A

Load occurs at  Design Heating
BTU/(hr sqft)  2.9
Ent. DB / Lvg DB  69.3 / 70.8 F

Supply Fan Sizing Data
    Design CFM  10390 CFM
    Design CFM/sqft  1.67 CFM/sqft

Fan motor BHP  8.54 BHP
Fan motor kW  6.77 kW
Fan total static  3.00 in wg

Outdoor Ventilation Air Data
    Design airflow CFM  910 CFM
    CFM/sqft  0.15 CFM/sqft

CFM/person  12.13 CFM/person

Hourly Analysis Program 6.3 Page 1 of 8



Zone Sizing Summary for AHU 1 - Lower Level
(In Alternative: HFB-X Building 2)

Project: 250296 - HFB-X Cooling System Replacement(converted) 12/01/2025 
Prepared by: M3 Engineering 9:36 AM 

Air System Information
    Air System Name  AHU 1 - Lower Level
    Equipment Class  SPLT AHU
    Air System Type  SZCAV

Number of zones  1
Floor Area  6232.1 sqft
Location  Hilo Intl, HI, USA

Sizing Calculation Information
    Calculation Months  Jan to Dec
    Sizing Data  Calculated

Zone CFM Sizing  Sum of space airflow rates
Space CFM Sizing  Individual peak space loads

Zone Terminal Sizing Data

Zone Name

Design
Supply
Airflow
(CFM)

Minimum
Supply
Airflow
(CFM)

Zone
CFM/sqft

Reheat
Coil

Capacity
(MBH)

Reheat
Coil

Water
gpm

@ 20.0 F

Zone
Htg Unit

Coil
Capacity

(MBH)

Zone
Htg Unit
Water
gpm

@ 20.0 F

Mixing
Box Fan
Airflow
(CFM)

AHU 1 - Lower Level 10390 10390 1.67 0.0 - 0.0 - 0

Zone Peak Sensible Loads

 Zone  Zone Zone
 Cooling Time of Heating Floor
 Sensible Peak Sensible Load Area
Zone Name (MBH) Cooling Load (MBH) (sqft)
AHU 1 - Lower Level 163.6 August 17:00 28.8 6232.1

Hourly Analysis Program 6.3 Page 2 of 8



Zone Sizing Summary for AHU 1 - Lower Level
(In Alternative: HFB-X Building 2)

Project: 250296 - HFB-X Cooling System Replacement(converted) 12/01/2025 
Prepared by: M3 Engineering 9:36 AM 

Space Loads and Airflows

Zone Name /
     Space Name

Cooling
Sensible

(MBH)

Time of
Peak

Sensible
Load

Air
Flow

(CFM)

Heating
Load
(MBH)

Floor
Area
(sqft)

Space
CFM/sqft

AHU 1 - Lower Level       
     101 ENGINEER 7.2 December 14:00 393 1.5 133.8 2.94
     102 STORAGE 6.5 December 14:00 352 0.7 116.4 3.02
     104 ELEVATOR 0.3 November 10:00 17 0.1 57.7 0.29
     106 INTERNS 12.5 December 16:00 683 1.8 202.5 3.37
     107 INTERNS 14.4 August 17:00 786 1.5 254.3 3.09
     108 INTERNS 14.2 September 17:00 776 1.4 249.7 3.11
     112 ADMIN. ASSISTANT 4.9 September 17:00 270 0.7 101.7 2.65
     113 INTERNS 6.4 September 17:00 347 0.7 124.7 2.78
     114 ENGINEER 5.1 September 17:00 276 0.7 103.2 2.67
     115 ENGINEER 5.0 September 17:00 270 0.6 110.6 2.44
     116 ENGINEER 5.1 September 17:00 281 0.7 122.6 2.29
     117 ENGINEER 5.1 September 17:00 280 0.7 121.9 2.30
     118 SMALL CONFERENCE 10.9 June 17:00 594 1.7 199.8 2.97
     121 CONFERENCE 25.4 June 16:00 1388 5.0 961.7 1.44
     124 SENIOR ASSISTANT MANAGER 3.3 June 12:00 177 0.7 116.0 1.53
     125 SENIOR ASSISTANT MANAGER 4.1 June 7:00 225 0.5 114.3 1.97
     126 SENIOR ASSISTANT MANAGER 4.1 June 7:00 224 0.6 114.5 1.96
     127 ASSPCOATE DORECTPR 
EMGOMEER 4.3 June 7:00 237 0.7 145.8 1.62

     128 SENIOR ASSISTANT MANAGER 3.1 August 9:00 169 0.5 114.5 1.48
     129 SENIOR ASSISTANT MANAGER 3.6 June 9:00 197 0.5 120.8 1.63
     130 RESTROOM UNISEX 0.1 July 19:00 5 0.0 50.3 0.10
     131 RESTROOM UNISEX 0.1 August 20:00 4 0.0 51.9 0.08
     132 SHOWER 0.1 August 19:00 4 0.0 44.8 0.09
     133 ELEC. 0.5 August 18:00 28 0.0 76.0 0.37
     133A EQIP. 11.4 July 16:00 622 0.1 39.6 15.73
     134 VISITOR 3.6 July 15:00 198 0.6 193.6 1.02
     135 VISITOR 10.2 July 10:00 558 2.0 189.4 2.95
     137 STAIRS 4.3 December 15:00 236 1.0 102.8 2.29
     140 CORRIDOR 10.5 August 16:00 573 2.5 1750.2 0.33
     141 STAIRS 4.1 June 18:00 222 1.4 146.9 1.51
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Air System Heat Balance Summary for AHU 1 - Lower Level
(In Alternative: HFB-X Building 2)

Project: 250296 - HFB-X Cooling System Replacement(converted) 12/01/2025 
Prepared by: M3 Engineering 9:36 AM 

Table 1. System Loads
 DESIGN COOLING - AUGUST 17:00 DESIGN HEATING
 OA DB / WB   83.9 F / 73.5 F OA DB / WB   61.6 F / 51.5 F

COMPONENT LOADS Details Sensible
[BTU/hr]

Latent
[BTU/hr] Details Sensible

[BTU/hr]
Latent

[BTU/hr]
Zone Conditioning - 159701 26676 - 32691 0
Plenum Load - 0 0 - 0 0
Return Fan Load 9480 CFM 0 - 9480 CFM 0 -
Ventilation Load 910 CFM 8605 18778 910 CFM 8244 0
Supply Fan Load 10390 CFM 23103 - 10390 CFM -23103 -
Zone Fan Coil Fans Load - 0 - - 0 -
>> Total System Loads - 191409 45453 - 17832 0
Central Cooling Coil - 191827 47334 - 0 0
Central Heating Coil - 0 - - 17940 -
>> Total Conditioning - 191827 47334 - 17940 0

Key: Positive values are cooling loads
Negative values are heating loads

Positive values are heating loads
Negative values are cooling loads

Table 2. Zone Heat Balance Loads
 DESIGN COOLING - AUGUST 17:00 DESIGN HEATING
 OA DB / WB   83.9 F / 73.5 F OA DB / WB   61.6 F / 51.5 F

Zone Heat Balance Component Details Sensible
[BTU/hr]

Latent
[BTU/hr] Details Sensible

[BTU/hr]
Latent

[BTU/hr]
Exterior Wall Convection 3626 sqft 35256 - 3626 sqft 6616 -
Roof Convection 0 sqft 0 - 0 sqft 0 -
Window Convection 545 sqft 4465 - 545 sqft 1834 -
Skylight Convection 0 sqft 0 - 0 sqft 0 -
Door Convection 146 sqft 813 - 146 sqft 324 -
Floor Convection 6232 sqft 18717 - 6232 sqft 4656 -
Interior Wall Convection 12167 sqft 27835 - 12167 sqft 3332 -
Ceiling Convection 6232 sqft 19910 - 6232 sqft 2896 -
Overhead Lighting Convection 1997 W 1736 - 0 W 0 -
Task Lighting Convection 0 W 0 - 0 W 0 -
Electric Equipment Convection 11760 W 30095 - 0 W 0 -
People Convection 75 5513 15375 0 0 0
Infiltration 474 CFM 4382 9623 474 CFM 4367 0
Miscellaneous Equipment - 0 0 - 0 0
Air Internal Energy Change - 0  - 0 0
Safety Factor 10% / 10% 14872 2500 20% 4805 0
>> Total Zone Loads - 163593 27498 - 28831 0

Key: Positive values are cooling loads
Negative values are heating loads

Positive values are heating loads
Negative values are cooling loads

Note 1: Surface convection line items show the combined effects of conductive heat gain to the surface and radiative heat gains absorbed 
at the surface which are then convected to room air.

Note 2: Lighting, equipment, and people line items include only the direct convective heat gain from the heat source to the room air.  The 
radiative portion of the heat gain is first absorbed by surfaces in the room and then later convected from the surface to the air. 
Therefore the effect of the radiative portion of the heat gain is found in the surface convection line items.

Note 3: Solar heat gain is absorbed by surfaces in the room, re-radiated to other surfaces, and finally convected from the surfaces to room 
air.  Therefore, the effect of solar heat gain is found in the surface convection line items.
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Air System Sizing Summary for AHU 2 - Upper Level
(In Alternative: HFB-X Building 2)

Project: 250296 - HFB-X Cooling System Replacement(converted) 12/01/2025 
Prepared by: M3 Engineering 9:36 AM 

Air System Information
    Air System Name  AHU 2 - Upper Level
    Equipment Class  SPLT AHU
    Air System Type  SZCAV

Number of zones  1
Floor Area  6891.9 sqft
Location  Hilo Intl, HI, USA

Sizing Calculation Information
    Calculation Months  Jan to Dec
    Sizing Data  Calculated

Zone CFM Sizing  Sum of space airflow rates
Space CFM Sizing  Individual peak space loads

Central Cooling Coil Sizing Data
    Total coil load  19.4 Tons
    Total coil load  233.2 MBH
    Sensible coil load  180.7 MBH
    Coil CFM at peak load  10624 CFM
    Sum of peak zone CFM  10624 CFM
    Sensible heat ratio  0.775
    CFM/Ton  546.7
    sqft/Ton  354.7
    BTU/(hr sqft)  33.8
    Water flow @ 10.0 F rise  N/A

Peak coil load occurs at  August 15:00
OA DB / WB  85.7 / 74.0 F
Entering DB / WB  76.6 / 67.5 F
Leaving DB / WB  61.2 / 60.9 F
Resulting RH  63 %
Design supply temp.  58.0 F
Zone T-stat Check  1 of 1 OK
Max zone temperature deviation  0.0 F

Central Heating Coil Sizing Data
    Max coil load  14.5 MBH
    Coil CFM at Design Heating  10624 CFM
    Max coil CFM  10624 CFM
    Water flow @ 20.0 F drop  N/A

Load occurs at  Design Heating
BTU/(hr sqft)  2.1
Ent. DB / Lvg DB  68.7 / 70.0 F

Supply Fan Sizing Data
    Design CFM  10624 CFM
    Design CFM/sqft  1.54 CFM/sqft

Fan motor BHP  8.73 BHP
Fan motor kW  6.92 kW
Fan total static  3.00 in wg

Outdoor Ventilation Air Data
    Design airflow CFM  1631 CFM
    CFM/sqft  0.24 CFM/sqft

CFM/person  32.62 CFM/person
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Zone Sizing Summary for AHU 2 - Upper Level
(In Alternative: HFB-X Building 2)

Project: 250296 - HFB-X Cooling System Replacement(converted) 12/01/2025 
Prepared by: M3 Engineering 9:36 AM 

Air System Information
    Air System Name  AHU 2 - Upper Level
    Equipment Class  SPLT AHU
    Air System Type  SZCAV

Number of zones  1
Floor Area  6891.9 sqft
Location  Hilo Intl, HI, USA

Sizing Calculation Information
    Calculation Months  Jan to Dec
    Sizing Data  Calculated

Zone CFM Sizing  Sum of space airflow rates
Space CFM Sizing  Individual peak space loads

Zone Terminal Sizing Data

Zone Name

Design
Supply
Airflow
(CFM)

Minimum
Supply
Airflow
(CFM)

Zone
CFM/sqft

Reheat
Coil

Capacity
(MBH)

Reheat
Coil

Water
gpm

@ 20.0 F

Zone
Htg Unit

Coil
Capacity

(MBH)

Zone
Htg Unit
Water
gpm

@ 20.0 F

Mixing
Box Fan
Airflow
(CFM)

AHU 2 - Upper Level 10624 10624 1.54 0.0 - 0.0 - 0

Zone Peak Sensible Loads

 Zone  Zone Zone
 Cooling Time of Heating Floor
 Sensible Peak Sensible Load Area
Zone Name (MBH) Cooling Load (MBH) (sqft)
AHU 2 - Upper Level 141.1 July 16:00 20.5 6891.9
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Zone Sizing Summary for AHU 2 - Upper Level
(In Alternative: HFB-X Building 2)

Project: 250296 - HFB-X Cooling System Replacement(converted) 12/01/2025 
Prepared by: M3 Engineering 9:36 AM 

Space Loads and Airflows

Zone Name /
     Space Name

Cooling
Sensible

(MBH)

Time of
Peak

Sensible
Load

Air
Flow

(CFM)

Heating
Load
(MBH)

Floor
Area
(sqft)

Space
CFM/sqft

AHU 2 - Upper Level       
     104 ELEVATOR 0.3 December 13:00 16 0.1 66.0 0.24
     137 STAIR 2.0 December 12:00 111 0.4 103.1 1.07
     141 STAIRS 2.8 June 17:00 154 0.8 175.5 0.88
     201 DATA REDUCTION 7.8 February 9:00 426 1.0 133.8 3.18
     202 ASSIST SCIENTIST 6.0 December 11:00 325 0.5 138.4 2.35
     203 FELLOWS 9.8 December 15:00 532 1.1 200.5 2.65
     204 DPD SCHEDULER 10.0 September 16:00 544 0.9 251.6 2.16
     205 ASSIST SCIENTIST 4.5 September 16:00 245 0.4 125.1 1.96
     206 SCIENTIST 4.5 September 16:00 243 0.4 121.4 2.00
     208 ADMIN. ASSISTANT 2.3 August 17:00 126 0.3 104.1 1.21
     209 ASSIST ASTRONOMER 4.4 September 16:00 242 0.4 123.9 1.96
     210 FELLOWS 8.2 December 11:00 445 0.5 229.9 1.94
     211 ASSIST ASTRONOMER 4.5 September 16:00 244 0.4 120.6 2.02
     212 CONFERENCE 9.4 June 17:00 512 1.0 201.1 2.54
     214 AREA OF RESCUE ASSISTANCE 
ROOM 3.8 June 17:00 210 0.4 96.9 2.17

     215 FELLOWS 9.0 July 8:00 488 1.3 259.3 1.88
     216 FELLOWS 11.5 December 9:00 629 1.3 259.6 2.42
     217 NGO VISITOR 4.5 September 16:00 243 0.4 122.0 1.99
     218 ASSOST ASTRPMP,ER 2.4 August 17:00 130 0.3 110.0 1.18
     220 ASTRONOMER 6.3 August 9:00 345 0.5 163.4 2.11
     221 DIRECTOR SCI. OPS. 6.7 June 8:00 364 0.6 156.8 2.32
     222 DEPT. DIRECTOR 6.8 June 8:00 370 0.5 171.9 2.15
     223 DIRECTOR 12.2 June 8:00 667 1.0 293.1 2.28
     224 ASSOC. DIRECTOR 
DEVELOPEMENT 6.7 August 8:00 368 0.6 167.5 2.20

     225 SUPPORT SCIENTIST 5.2 June 7:00 284 0.5 137.3 2.07
     226 RESTROOM UNISEX 0.2 July 17:00 11 0.1 50.2 0.22
     227 RESTROOM UNISEX 0.2 July 17:00 10 0.1 51.1 0.20
     228 JANITOR 0.2 August 17:00 9 0.1 44.6 0.19
     229 ELECTRICAL 0.7 July 16:00 40 0.1 75.4 0.53
     229A EQUIP. 11.3 July 16:00 618 0.0 39.5 15.62
     230 VISITIOR 3.9 July 14:00 211 0.4 193.4 1.09
     231 DATA ANALYSIS 7.9 July 8:00 429 1.1 189.4 2.27
     234 CORRIDOR 18.1 August 16:00 987 2.8 2105.6 0.47
     236 SUPPLIES 0.6 November 13:00 35 0.1 57.4 0.61
     242 STORAGE 0.2 July 17:00 11 0.1 52.3 0.20
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Air System Heat Balance Summary for AHU 2 - Upper Level
(In Alternative: HFB-X Building 2)

Project: 250296 - HFB-X Cooling System Replacement(converted) 12/01/2025 
Prepared by: M3 Engineering 9:36 AM 

Table 1. System Loads
 DESIGN COOLING - AUGUST 15:00 DESIGN HEATING
 OA DB / WB   85.7 F / 74.0 F OA DB / WB   61.6 F / 51.5 F

COMPONENT LOADS Details Sensible
[BTU/hr]

Latent
[BTU/hr] Details Sensible

[BTU/hr]
Latent

[BTU/hr]
Zone Conditioning - 137747 20314 - 23149 0
Plenum Load - 0 0 - 0 0
Return Fan Load 8993 CFM 0 - 8993 CFM 0 -
Ventilation Load 1631 CFM 18598 28149 1631 CFM 14776 0
Supply Fan Load 10624 CFM 23623 - 10624 CFM -23623 -
Zone Fan Coil Fans Load - 0 - - 0 -
>> Total System Loads - 179968 48462 - 14302 0
Central Cooling Coil - 180726 52445 - 0 0
Central Heating Coil - 0 - - 14496 -
>> Total Conditioning - 180726 52445 - 14496 0

Key: Positive values are cooling loads
Negative values are heating loads

Positive values are heating loads
Negative values are cooling loads

Table 2. Zone Heat Balance Loads
 DESIGN COOLING - AUGUST 15:00 DESIGN HEATING
 OA DB / WB   85.7 F / 74.0 F OA DB / WB   61.6 F / 51.5 F

Zone Heat Balance Component Details Sensible
[BTU/hr]

Latent
[BTU/hr] Details Sensible

[BTU/hr]
Latent

[BTU/hr]
Exterior Wall Convection 3423 sqft 12380 - 3423 sqft 2245 -
Roof Convection 0 sqft 0 - 0 sqft 0 -
Window Convection 678 sqft 4639 - 678 sqft 2157 -
Skylight Convection 0 sqft 0 - 0 sqft 0 -
Door Convection 0 sqft 0 - 0 sqft 0 -
Floor Convection 6892 sqft 20877 - 6892 sqft 1912 -
Interior Wall Convection 14849 sqft 23326 - 14849 sqft 3444 -
Ceiling Convection 6900 sqft 24253 - 6900 sqft 3193 -
Overhead Lighting Convection 1992 W 1563 - 0 W 0 -
Task Lighting Convection 0 W 0 - 0 W 0 -
Electric Equipment Convection 12020 W 30760 - 0 W 0 -
People Convection 50 3675 10250 0 0 0
Infiltration 451 CFM 4983 9204 451 CFM 4169 0
Miscellaneous Equipment - 0 0 - 0 0
Air Internal Energy Change - 0  - 0 0
Safety Factor 10% / 10% 12646 1945 20% 3424 0
>> Total Zone Loads - 139103 21399 - 20544 0

Key: Positive values are cooling loads
Negative values are heating loads

Positive values are heating loads
Negative values are cooling loads

Note 1: Surface convection line items show the combined effects of conductive heat gain to the surface and radiative heat gains absorbed 
at the surface which are then convected to room air.

Note 2: Lighting, equipment, and people line items include only the direct convective heat gain from the heat source to the room air.  The 
radiative portion of the heat gain is first absorbed by surfaces in the room and then later convected from the surface to the air. 
Therefore the effect of the radiative portion of the heat gain is found in the surface convection line items.

Note 3: Solar heat gain is absorbed by surfaces in the room, re-radiated to other surfaces, and finally convected from the surfaces to room 
air.  Therefore, the effect of solar heat gain is found in the surface convection line items.
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