Commercial load calculator instructions

Step 1
Enter your company information

Enter the client’s information

EMS HVAC Load Calculator

www, hvacloadcalculator.com

Action: T Loaded Document:
Company Info Client Information

Compary Acme AC, Inc. Name Eatmore Diner

Freparer J.Smith Address1 2364 Glutin Road

Phione (555) 555-7849 Address2

Email jsmith@acme.com Az Arywhere,Earth
Faone {555) 555-8956
Email eatmore@gmail.com
Date 23-0ct-2016

This HVAC lpad calculotion has been performed using sound engineering principles as prescribed by Manual N and ASHRAE Hondbook of Fundamentals.
Duct sizing has been performed os prescribed by Manual D.

1. Design Conditions(Temp. F)

Check If Using Celcius

INDOOR OUTDCOR TEMP
DIFF
WINTER 70 i0 60
SUMMER | 75 - 20

1. Design conditions

Enter the desired indoor temperature for summer and winter. This temperature may vary
according to building use. For example: A restaurant my desire a 70 degree indoor
temperature during the winter while a welding shop may only need 60 degrees.

The winter and summer outdoor design temperature is the coldest and warmest
temperature you would expect to encounter during a typical season. This is not the coldest



or warmest temperature on record. Click here to get outdoor design temperatures for your
area as per the VA Plumbing Code.

2. Summer Humidity

Average 0 Grainz Difference
3. Volume of Building or Zone
0000 cubic feat

4. Total Conditioned Area

7000

Select the humidity level for your area.

Enter the volume of the building or zone. (Volume = area x average ceiling height)

Enter the area of the building or zone. (Area = length x width)

Infiltration and ventilation

a. Select the tightness, the area of the building or zone and the number of stories.

b. Enter the CFM and efficiency of all ventilating devices.

c. Enter the area (sq.ft.) of all customer entrance doors and estimate the number of
entrances and exits per hour.
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3. Infiltration and ventilation

How Tight is Building Sami tight 0.44 Load(btuhshr)
a8 g
Building or Zone Area 0. 40000 .| 017
Hurmber Of Stories
Summer Winter heat (san) cool (sen) latent
Air/Changes/Hr. 017 0.3%9 19,750 4 483 4,138
ventilation
cfm efficiency heat (san) cool (sen) latent
mechanical ventilation . 9,900 3,300 3,060
hoods and make-up air 2000 &0 26,400 E,800 8,160
Bnargy recovery system 0 0 0 0 i}
Door Traffic heat (sen) cool (sen) latent
Area (3q.ft.) of all customer entrance doors 47
number of entrances and exits per hour 0
heating cfm 365 24, 116 4,019 3,717
cooling ofm 163
Total infiltration /ventilation load (BTUH) 20, 166 20,582 15,085

6. Internal loads

a.
b.

Enter the number of people at the various activity levels
Lighting

a. Enter the total wattage of all incandescent lighting

b. Enter the total wattage of all florescent lighting
Motors- Enter the total HP of all motor falling into each horsepower group.
Appliance load — Do not include appliance loads of those under ventilation hoods.
Enter the total BTUH rating of all appliances that are not under a hood.
Enter the total BTUH rating of all other equipment and other loads in the building.

BTUH = watts x 3.413
or
BTUH = KW x 3413



6. Internal Loads

People

Lighting

Wotors
Horse Power

1/20 - 1/6 HP

Humber of People

saditary

maoderatsly active

very active

Total people load btuh

Total Watts

incadascent

flourescent

Total Lighting Load

Total HP

15

(=]

Total Motor Load

Appliance Load (BTUH)

Othar Equipment Load (BTUH)

Other Loads (BTUH)

Total Appliance and Equip Load

Refrigeration with remote condenser -

Total Load (BTUH)

]

@

2500

14000

average min/hr run time

10

n

(=]

heat (sen)

cool {sen)

18,750

4,500

5,329

SENSIBLE

1800

1200

3,000

115,505

latent

(=]

18,825

LATENT

Coolers that have outdoor condensers help to cool the indoor space. Therefore, the EMS load
calculator gives a partial credit on the cooling load based on the refrigerated unit’s capacity.



Overhang Characteristics

Erter all measurement: decimally
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Example- 2 ff. 8in = 2 7 ft.
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EAST WEST SFSEFEW
[hstance of OH from top of window (4) i a a
Length of overhang (B) & Q <
Total linear ft. across top of windows locatad below il g o

overhang

Is it an overhang or a porch?

If the window is located under a structure that is always totally shaded such as a porch, awning or
carport, then it is considered as facing north thus, its area should be included with the north facing
windows. In the Sample House Plan the only window facing east is under a covered porch, therefore, its
area is added to the North facing windows and there are no east facing windows.

Solar GainThrough Glass
Check this box if using manufacturer specifications and enter the latitude, U-value and SHGC

Latitude U-Valus SHGC

Facing Arealsq ft) Type Glass HTM Unshaded Shaded ETUH
H/5haded 0 Double .| 24.00 0 131 3,139
HE/N'W 0 .| 0.0 0 [4] [4]
South 24 Double .| 40.00 24 1] 260
SESSW 0 .| 0.00 0 a a
East 150 Double .| 75.00 19 131 1,440
West 0 .| 10.00 0 [1] [1]
Does glass have reflective coating? Hao .| 1 5,539
Skylight 16 Tinted .| 100 1600

Total Solar Gain 7,139

Fenestration (Glass)

1. If the window manufacture’s specs are available, check the box and enter the latitude, U-value and
SHGC. (Do not select type of glass if manufacture’s specs are used)



2. Enter the area (sq. Ft.) of all windows facing north. Include any permanently shaded windows, even if
facing another direction. Enter the area of all remaining windows facing their respective direction.

3. If you did not use manufacture’s specs, select the type of glass from the dropdown.
4. If glass has reflective coating, select YES, otherwise NO
5. Enter area (sq. ft.) of skylight and select type of glass

The total solar gain is the total amount of btuh entering the house through all glass surfaces. It takes
into account both radiation and conduction.

DUCTS OR PIPES

Location{Heating) Trunk and branches in attic .| Duct 0.43
Loss

Location{Cooling) Trunk and branches in attic Duct 0.46
Gain

Duct/Pipe Insulation R-&

Duct Leakags sealed

Arga of Attic or Floor Where Duct iz 0

Located

Artic Temperature(lf ducts located 95

in attic)

Ducts or pipes

1. Select location of duct work

2. Select insulation on ducts

3. Select whether ‘sealed’ or ‘unsealed’

4. Enter the ceiling or floor area the ductwork is either above or below. For example: If a building is one
story and all ductwork is in the attic, laying on a 1768 sq. ft. ceiling, enter 1768. If, however, the home is
2 stories (839 sq. ft. on each floor) then only the duct work in the upper ceiling would be exposed to
outside conditions. In which case, you would enter 839.

5. Select the attic temperature. Make your best guess, as this is a function of radiant heat, conduction
and attic ventilation.



Load Calculation

Elements of Load Areaor Lin. Ft Insulation/R-value u- Heat Loss Heat Gain Latent
Value  Btuh Btuh Btuh
Solar Gain from Glass 7139

Gross Wall (SgFt)

3800
Glazs 1 174 Doubile 0.56 5, 46
Glass 2 (SqFt) a .| 0.00 1]
Skylight (3qFt) 16 Double 0.56 538
Doors (5qFt) i 0.00 0 0
Overhead Door (5gFt) %0 e i 0 &, 480 2,160
Het Wall 3,536 A-1 «| 040 11,216 7.072
Ceiling (5gFt) 7000 R-19 .| 005 20,580 15,435
Floor
Over Crawl or Unheated Basement a .| 0.00 a a
i5qFri
Open-Beach House Above Carport a A 0.00 ] Q
(3gFt)
Slab On Grade (Enter Linear Ft) 180 Niiraiation 0.80 16,240 a
Infiltration and 90,166 20,582 19,085
Ventilation
People 23,250 18,625
Lighting 67,335
Motors 5,239
Appliances and 1,800 400
Egquipment
Sub Total 163,066 150, 142 38,310
Duct Lozz/Gain 70,119 £9,051 6, B15
Total Loads 133,185 219,163 45.135
Credits For -6,000
Refrigeration

Load calculation

1. Enter the gross area of all exposed walls* the wall. Gross area is the total area including
windows and doors
Gross area = perimeter of building x wall height
*Exposed wall means any wall that is exposed to the outdoor conditions. Also includes any
wall between a conditioned and unconditioned space. Example: the wall between the
building and unheated warehouse is exposed.
2. Glass 1- Value is entered automatically. Select type of glass



3. Glass 2- Enter the area (sq. ft.) only if there is a significant amount of different glass. For
example: one half the building has single glass while the other half is double glass.

4. Skylight- Enter the area (sq. ft.) of skylight and select type of glass.

5. Doors- Enter area of doors and select insulation value. (Note: separate the glass from doors. If a
west facing 3’ x 7’ door is half-glass, then enter 11 sq. ft. in the door cell and 10 sq. ft. in Step 2,
west facing windows Sliding glass doors should be treated as windows

6. Net Wall- Automatically calculated

Net Wall = Gross wall - all openings

7. Ceiling- Enter the area of all exposed ceilings. The Sample building has 7000 sq.ft. of exposed
ceiling, If the building were 2 stories (3500 sq. ft. on each floor) then it would only have 3500 sq.
ft. of exposed ceiling

SUMMARY
Heating Load Sensible Cooling Latent Cooling Total Cooling Load Nominal Tons
233,185 213,163 45,135 258,298 21.52

Summary

The summary gives the loads of the building. Use these loads to size the heating and cooling
equipment.

The example above indicates the heating system most have a total output of 233,188 BTUH.

The cooling equipment must have a minimum total capacity of 258,298 BTUH, which is equal to
21.52 tons.

Note: the cooling equipment must be able to handle both the sensible and latent loads. As an
example: suppose 264,000 BTUH (22 tons) is selected. However, the manufacture’s specs state,
of the 264,000 BTUH total capacity, only 184,000 BTUH is sensible capacity while 80,000 BTUH
is latent capacity. In this case the equipment will fall short on covering the sensible load. The
equipment size will therefore need to be increased until both loads are satisfied.

Duct sizing

1. Select the type of duct material: metal, flex or duct board.

2. Enter the friction rate. Generally, a friction rate between .05 and .1 will perform
satisfactorily. The lower the friction rate the quieter the system. If noise is a concern,
then it is best to keep the velocity below 700 feet per minute (FPM).

Note: Use the same friction rate for all ducts in the system.



3. Enter the CFM the duct must handle.
For example: The start of a main trunk for a five-ton air conditioner must handle 2000
CFM. At a friction rate of .08 the calculator indicates an 18.9” round duct is needed. As
runs are taken off the main, enter the CFM of each run to determine its size.
4. The calculator will give the round duct size.
5. To convert the round duct to rectangular:
a. Determine the height (inches) you wish the duct to be (14”).
b. The width dimension (inches) will be calculated (23.6")

EMS HVAC Load Calculator
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Air Duct Sizing Calculator

Selact Duct Type Metal Duct -

Enter Friction Rate R (. # Use thiz rate to size entire duct sytem
-
wir 100fE)
Enter Air Volume 2000 {CFMY
Velocity of &ir 1,028 {FPM) " |f the velocity iz greater thon 700 fpm for flex duct or 800 fpm for metal duce, then enlarge

duct by one size. All return ducts should be [imited to 700 fpm.

Round duct size 16.9

Convert round to 14 Hei!ht_ " Enter the herght you wish the duct to be
square or rectangls {Inchesz)

Convert round to FEN S width

square or rectangle {Inches)



