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Heat Loss, Heat Gain, and Equipment Sizing

The Importance
of Proper Sizing
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Basics of Load
Calculation
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Transmission or Surface
Heat Transfer

23 s i Ko

Rick Karg, R.J. Karg Associates

February 2006

TU):
nergy required to increase

pound of water by one
he rest of the world, 1Btu =

20 gn."'.‘!f‘_._"’“"“...._

ugh surfaces (R-values
nclude ceilings/roofs,

24 s i Ko




Heat Lose, Heat Gain and Equip Sizing

Temperature difference = 60F

e Radiation
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Temperature difference = 60°F

e Radiation
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Radiation

Temperature difference = 60°F

e Radiation
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e Radiation

Heat Transfer from
hot to cold, or high
energy to low
energy.
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Heat Transfer with
insulation

Heat Transfer without
insulation
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Heat Loss, Heat Gain, and Equipment Sizing

The Driving Forces of
Air Leakage

37 w..."'.‘!.i':“.ﬂ

* Wind speed.
¢ Leakage area.
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actors:

¢ Leakage area.
¢ Exhaust fan CFM.
* Heating system.

NEGATIVE
PRESSURE
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P1
2. Pressure difference.

P,-P,= AP

Fudion
a2

Drivers can be:
1. Wind.

2. Stack effect.
3. Mechanical forces.
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Cold weather only

actors:
e Temp. difference.
¢ Leakage area.
¢ Effective height.
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Heat Transfer
Due to Air Leakage
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Calculating
Design Loads
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Design Temperature, Heating

= The design temperature difference.

= The outdoor design temperature (-7°F for
Burlington),

= Is subtracted from the indoor design temperature
(709F everywhere),

= To get the design temperature difference, AT.

4o B Ktuoiun,

Heat Loss, Heat Gain, and Equipment Sizing

Sizing Conditioning
Systems
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Sizing Heating Systems

= Calculate Design Heat Load (DHL) using method
based on Manual J, Residential Load Calculation.

= Multiply DHL by proper sizing multiplier to find
heating system output.

= Find appropriate unit in GAMA directory or
other resource of system listings.

m Calculate room heat loss for sizing distribution
system.
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Sizing Cooling Systems

= Calculate Design Cooling Load (DCL) using
method based on Manual J, Residential Load
Calculation.

= Design sensible load.
= Design latent load.

u Determine proper Sensible Load Ratio (SLR).
= SLR = Sensible load/Total load.

» Select appropriate cooling system.
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Residential Load Calculation for
Heating/Cooling System Sizing

= Manual J, &th edition ($79.95 member/$125.95 non-member).

Air Conditioning Contractors of America
2800 Shirlington Road, Suite 300 Regidential Load
Arlington, VA 22206
Www.acca.org.

Order by Phone:
888-290-2220 or
703 -575-4477
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Residential Load Calculation for
Heating/Cooling System Sizing
= Manual J, 7*" edition ($29.95/548.95).

Air Conditioning Contractors of America
2800 Shirlington Road, Suite 300
Arlington, VA 22206

www.acca.org.

Order by Phone:
888-290-2220 or
703 -575-4477

Rick Karg, R.J. Karg Associates




Heat Lose, Heat Gain and Equip Sizing February 2006

Page 15 SECTION 1« GAS FURNACES October T2
T i ARE Tty Ta AFIE
RN Tom o

Mokl Conflger. Focx et e el e w
i wie N METUN W MMSTUye Nasber METLH W MU
AMERICAN STRLINC, UNITARY PRODUCTS GROUP #ADC| NCHOE

HL Trade Name: Froedom 80 Singhe Stage iz asoc

o 1 NEGAS e -
AT S De0 DT L0013 T AN 1543 W8
. - : b & 3 7. The 121k charace in the mwslel nusmiber shall be s euasiber focen 0 19,

g only): 0.75 - 1.15 times DHL. aiion tonaes

7. The | 23h characie inthe model memiber skall b o rsssher-frerm 4 0 0. Trade Narmes Frovdos 30 Comfart |
TR Cae e areE e —r

400 S6 52 19 407 %00
400 56 62 20 S| 9Ll
WO TE 61 38 689 928
S0 T4 6T MD 652925
1900 S5 69 483 S sE0

Trade Name:  Froobom 8 Two Stage

O - 1.15 times Design Sensible

rtified Efficiency

acity: 1.0 times Design Latent -

ok under “product certification”

58 wmﬂ:‘t‘:ﬂw

57 g"..:'.!'!.,"“’,.“w

Heat Loss, Heat Gain, and Equipment Sizing

Example Design
Heat Load Problem
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