PRIOR TO MODERN INTELLIGENT CAD SOFTWARE, A SIMPLIFIED CALCULATION METHOD WAS USED TO DETERMINE APPROXIMATE
DUCT LOADS (PRIOR TO YEAR 2000). USING MODERN SOFTWARE THAT MATHEMATICALLY CONNECTS EACH OF THE 5 HVAC DESIGN
MANUALS TO A SMART DRAWING BOARD WITH SMART FIGURES, DESIGNERS NO LONGER RELY ON THE OLDER SIMPLIFIED METHOD,
AS IT'S NOW POSSIBLE TO CREATE A BUILDING ENERGY MODEL THAT PRECISELY ACCOUNTS FOR EVERY PART OF THE BUILDING AND
EVERY PART OF THE HVAC SYSTEM. THIS STUDY IS A COMPARISON THAT SHOWS THE GUESS VS. GRAPHIC MANUAL D FOR 5 DIFFERENT
HOMES. PROFESSIONAL DESIGNERS WILL INCLUDE THIS INTELLIGENT CAD DRAWING FOR PERMIT ACQUISITION - THE DRAWING IS A
GRAPHIC REPRESENTATION OF THE MATH THAT DATA LINKS TO THE (5) CODE REQUIRED HVAC DESIGN MANUALS (MANUAL'S J,D,S,T,ZR).
THE SIMPLIFIED ASHRAE 152 METHOD IS BASED ON THE RETURN AIR DEVICES SET TO "DEFAULT 2", DESPITE MOST OF THE SAMPLE ENERGY
MODELS EXCEEDING THIS AMOUNT, ADDING MORE THAN "2" RETURN AIR'S IN THE SIMPLIFIED METHOD WILL INCREASE THE DUCT LOAD.
BE WARY OF DESIGNERS WHO USE THIS SIMPLIFIED METHOD AND ONLY PERFORM "HEAT LOAD AND ENERGY"(FOR PERMIT) BECAUSE
OF THE AMOUNT OF INACCURACY AS SHOWN IN THIS STUDY, IN MANY CASES THE GUESSTIMATE IS TWICE (OR MORE) THAN ACTUAL,
RESULTING IN INACCURATE MANUAL S EQUIPMENT SELECTION, IMPROPERLY DESIGNED DUCT SYSTEM, AND AN UNCOMFORTABLE HOME.

AccURACY| CALCULATION METHOD | DUCT LOSS | DUCT GAIN LAT | DUCT GAIN SENS || DUCT ENVIRONMENT AMOUNTS / FROM CAD GRAPHIC MDD

| INTELLIGENT CAD ENERGY MODEL 54% 152 OR ANY SIMPLIFIED

1126 5308 INDOORS | GARAGE | CHASE/JST| VATTIC [ SATTIC

SAMP 1 - SINGLE STORY CENTRAL 100% INTEL CAD GRAPHIC MANUAL D

556 3096 65.1 | 0 | 0 [ 3202 | 0

ACCURACY| CALCULATION METHOD DUCT LOSS | DUCT GAIN LAT | DUCT GAIN SENS DUCT ENVIRONMENT AMOUNTS / FROM CAD GRAPHIC MDD

| INTELLIGENT CAD ENERGY MODEL 80% 152 OR ANY SIMPLIFIED

2151 8550 COND | GARAGE | FLOORIJST | VATTIC | SATTIC

SAMP 2 - SINGLE STORY REMOTE 100% INTEL CAD GRAPHIC MANUAL D

1792 7257 0 | 0 | 0 | 6334 | 0

AccURACY | CALCULATION METHOD | DUCT LOSS | DUCT GAIN LAT | DUCT GAIN SENS || DUCT ENVIRONMENT AMOUNTS / FROM CAD GRAPHIC MDD

INTELLIGENT CAD ENERGY MODEL 76% 152 OR ANY SIMPLIFIED

1721 5649 COND | GARAGE | FLOORIJST | VATTIC [ SATTIC

SAMP 3 - TWO STORY MIXED 100% INTEL CAD GRAPHIC MANUAL D

1300 4486 0 | 613 [ 253 [ 3954 | 0

ACCURACY| CALCULATION METHOD DUCT LOSS | DUCT GAIN LAT | DUCT GAIN SENS DUCT ENVIRONMENT AMOUNTS / FROM CAD GRAPHIC MDD

INTELLIGENT CAD ENERGY MODEL 62% 152 OR ANY SIMPLIFIED

4215 9270 COND | GARAGE | FLOORIJST | VATTIC | SATTIC

SAMP 4 - CUSTOM HOME 100% INTEL CAD GRAPHIC MANUAL D

2476 5845 1562 | 0 | 4336 | 4678 | 0

AccURACY| CALCULATION METHOD | DUCT LOSS | DUCT GAIN LAT | DUCT GAIN SENS || DUCT ENVIRONMENT AMOUNTS / FROM CAD GRAPHIC MDD

INTELLIGENT CAD ENERGY MODEL 50% 152 OR ANY SIMPLIFIED

11926 9452 4827 UCBUFFER | GARAGE | FLOORJST | VATTIC | SATTIC

SAMP 5 - CUSTOM HOME ADVANCED 100% INTEL CAD GRAPHIC MANUAL D

4638 2419 1862 | 0 [ 912 | 0 [ 903.1

EXAMPLE OF SIMPLIFIED "GUESS" METHOD

Bef Inf

ASHRAE Standard 152 provi the i hod of ining duct

enter your own values for SA and RA_

Surface area of supply rung: 5A = 0.27 x Floor Area
Surface area for return runs: RA = 0.05 x Number of Returns x Floor Area

Mote: The value for the number of returns defaults to 5 when there are more
than five returns._

surface areas. If you know the surface areas or want to use a different method,

— Supply Duct Surf Area [SA)
Floor Area x 027 = SA

[2038 | x0.27 - [550 =

— Return Duct Surf Area [RA)

Floor Area x 0.05 x No. Returns = RA

[2038 | x0o5x 2 |- [204 =

EXAMPLE OF 100% ACCURATE GRAPHIC MANUAL D

Supply fan external static pressure: 0.437

Supply fan device pressure losses: 0.160

Supply fan static pressure available: 0.277

Runout maximum cumulative static pressure loss: 0.437 SR-170

Return loss added to supply: 0.084

Total effective length of return ( ft.): 75.8 RR-110

Total effective length of supply ( ft.): 127.3 SR-170

Overall total effective length ( ft.): 203.2 RR-110 to SR-170

Design overall friction rate per 100 ft.: 0.136 (Available SP x 100/ TEL)

SBystem duct surface area (Scenario 1): 1171 Sealed Attic / Foam (Linked to duct load)
System duct surface area (Scenario 3): 260.8 Floor Joist/ Drop (Linked to duct load)
System duct surface area (Scenario 4): 3 Exposed in Space (Linked to duct load)
Total system duct surface area: 409

ENERGY MODELING FOR THIS STUDY WAS PROVIDED BY HVAC DESIGNS INC. 3

-

Precise - Calculating - Cool 3 "Home of the complete HVAC + Energy Design Package"
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