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Advantages of 3D Modeling
for Design of Manure Systems
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Advantages of 3D modeling

Quicker/easier design and revisions — change in one place and
make minor touch ups on drawing sheets instead of changing
multiple 2D views and making major touch ups

Automatic generation of parts lists/bill of materials
- Easy cost tracking/estimating for each phase/entire project

Better visualization for customers, field personnel, fabricators,

and contractors

- Multiple isometric views

- Easy cross-sections of parts/assemblies

- Shaded/rendered models provide realistic representations,
so there are no surprises

Can do a better job/include more details since it is easier to dO»



Disadvantages of 3D modeling

Initial learning curve — it takes time and practice, but it is
not very difficult once you have started.

Initial time requirements to create new 3D content (if not
already available)

- However, once you have built your library, rapid
design and revisions are possible!

- There is plenty of 3D content available online!
- Itis easy to convert 2D drawings to 3D objects

These are excuses, the benefits far outweigh the costs!




Changes are easy in 2D using multiple views
when revisions are made to simple layouts




Changes become difficult to manage using multiple views
when revisions are made to complex systems
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When an object is moved in a 3D model,
all drawing views get updated automatically =




Better Visualization
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Better Visualization
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Complex concrete layouts




Include More Details

If you don’t draw it, they won’t include it!

Safety equipment
-Ladders, fire extinguishers, safety harnesses, first aid kit

-Warning signs, electrical disconnects, E-stop buttons,
weathertight connectors, flexible conduit

-Ventilation fans and openings

Include drawing notes, and use additional drawing sheets
for these details if necessary




Detailed drawing notes 10
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File Edit Format View Help

NOTES:

1. 1IN CASE OF A CONFLICT BETWEEN THESE DRAWINGS AND NATIONAL OR LOCAL CODES OR REGULATICONS, FOLLOW THE RULE THAT PROVIDES THE GREATEST FACTOR OF
SAFETY.
2. CONTRACTOR IS RESPONSIBLE FOR CHECKING AND VERIFYING ALL DIMENSIONS AND ELEVATIONS SHOWM ON DRAWINGS PRIOR TO CONSTRUCTION.
3. ANY CHANGES TO BUILDING OR EQUIPMENT LAYOUT MUST BE SENT TO NC5 IN WRITING AND APPROVED PRICR TO IMPLEMENTATION. ANY CHANGES TO EQUIPMENT NOT
SUPPLIED BY NCS5 MUST BE SENT TO NCS IN WRITING WELL ENOUGH IN ADVANCE OF EQUIPMENT INSTALLATION TO MAKE NECESSARY CHANGES OR ADJUSTMENTS TO
SYSTEM.

. REMOVE ALL CONSTRUCTION DEBRIS FROM SEPARATOR BUILDING AND SOLIDS STACKING/COMPOSTING AREAS PRIOR TO SYSTEM OPERATION.

. ALL PIPES TO BE ON 3% SLOPE FOR DRAINAGE UNLESS OTHERWISE SPECIFIED.

MAKE ALL CONNECTIONS TO INTEGRITY SEPARATORS USING FERNCO OR EQUIVALENT COUPLINGS.
FRESH WATER SPIGOTS CAPAELE OF 10 GPM SHOULD BE LOCATED IM SEPARATOR BUILDING.

. INSTALL 120V RECEPTACLES THROUGHOUT BUILDING AS REQUIRED BY NATIONAL OR LOCAL CODES OR REGULATIONS.

. INSTALL RAIN GUTTERS AND DIVERT ROOF RUNOFF AWAY FROM SOLIDS STACKING PAD.
10. SAFETY RAILINGS MUST BE INMSTALLED AROUND RECEPTION PIT. PUMP SUMPS MUST BE COVERED AT ALL TIMES BY SAFETY COVER GRATING. WARNING SIGNS MUST
BE POSTED ON BUILDING ACCESS DOORS AND AT VISIELE LOCATIONS INSIDE BUILDING.
11. GRATING CAPABLE OF SUPPORTING LOADER TRAFFIC MUST BE INSTALLED OVER STACKING PAD FLOOR DRAIN.
12. SEPARATOR STANDS TO BE PROVIDED BY CONTRACTOR. WALKWAY/PLATFORM SHOULD BE CONSTRUCTED AROUND SEPARATORS TO FACILITATE SAFE AND EASY
MAINTENANCE. STANDS MUST BE DESIGNED S0 THAT FEED/OVERFLOW/EFFLUENT PIPING IS UNOBSTRUCTED. SOLIDS CONVEYING AUGERS MAY BE SUPPORTED FROM
SEPARATOR STAND FRAMEWOREK.
13. PERFORM PRESSURE/LEAK TESTS ONM ALL PIPES IN ACCORDANCE WITH NATIONMAL OR LOCAL CODES AND STANDARDS. REPEAT TESTING 5IX MONTHS AFTER END OF
CONSTRUCTION IS RECOMMENDED.

LIGHTING:

1. DUE TO A DAMP AND DUSTY ENVIRONMENT, EITHER TYPE UF OR NONMETALLIC CONDULT MAY BE USED FOR WIRING. ALL CABLE OR CONDUIT MUST BE ATTACHED TO
INTERIOR SURFACES OF THE BUILDING AND MAY NOT BE CONCEALED IN THE WALLS, CEILING, OR ATTIC. CABLE CAN BE USED, BUT MUST BE INSTALLED IN A
LOCATION WHERE IT CANNOT BE DAMAGED. ALL LIGHT FIXTURES MUST HAVE A GASKET, BE FABRICATED OF CORROSION RESISTANT MATERIALS, AND BE RATED FOR WET

LOCATIONS (WATERTIGHT). MORE DETAILED INFORMATION CONCERNING CODE REQUIREMENTS FOR WIRING IN AGRICULTURAL BUILDINGS IS PROVIDED IN THE
AGRICULTURAL WIRING HANDBOOK (NFEC, 1993) AND FARM BUILDINGS WIRING HANDBOOK (MWPS, 1992).
2. SUGGESTED LIGHTING = 1.6 WATTS/SQ.FT. OR AS REQUIRED BY NATIONAL OR LOCAL CODES OR REGULATIONS.

HEATING:

1. SEPARATOR BUILDING MUST BE INSULATED AND HEATED DURING WINTER TO PREVENT FREEZING.
2. INSTALL SINGLE-PHASE 230V GFCI RECEPTACLES ADJACENT TO EACH SEPARATOR FOR UTILITY HEATERS.

VENTILATION:

1. MNEGATIVE PRESSURE WVENTILATION SYSTEM MUST BE INSTALLED TO VENT MAMURE GASES. FANS SHOULD BE CONTROLLED BY AN AUTOMATIC TIMER AND MUST ACHIEVE
FOUR AIR EXCHANGES PER HOUR (x CFM TOTAL) MINIMUM OR AS REQUIRED BY NATIONAL OR LOCAL CODES OR REGULATIONS. FRESH AIR INLETS SHOULD BE LOCATED
ALONG WEST WALL OF BUILDING TO PREVENT DRAWING FRESH AIR ACROSS RECEPTION PIT OR OPEN MANURE STORAGES. EXHAUST FANS SHOULD BE LOCATED BOTH HIGH
AND LOW ON WALLS TO VENT GASES THAT ARE LIGHTER OR HEAVIER THAN AIR. IF EXHAUST FANS ARE INSTALLED ON WINDWARD SIDE OF BUILDING, WINDEREAK HOODS
MUST BE INSTALLED.

2. PLACE SIGNS WARNING OF NOXIOUS GASES ON BUILDING DOORS AND AT VISIBLE LOCATIONS INSIDE BUILDING.

3. MAINTAIN THE VENTILATION SYSTEMS BY FREQUENTLY REMOVING DUST ACCUMULATIONS FROM EXHAUST FANS, FAN SHUTTERS, AND AIR INLET SCREENS.

4, 1IN ADDITION TO AUTOMATIC TIMER CONTROLS, VENTILATION FANS MUST BE WIRED TO RUN WHEN BUILDING LIGHTS ARE TURNED ON AND WHEN RECEPTIOM PIT
AGITATORS AND PUMFS ARE OPERATING.

5. INSTALL AN ALARM SYSTEM TO WARN OF POWER FAILURES THAT WOULD AFFECT THE MECHANICAL WENTILATION SYSTEM. CHECK AND MAINTAIN ALARM SYSTEM AND
POWER UNIT ON A WEEKLY BASIS. DO NOT ENTER BUILDING IF ALARM INDICATES THAT WVENTILATION 5YSTEM HAS FAILED.




Better Drawing Management

Everything is in one place in this model
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Information Management




Information Overload
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& Tillotson Collecting Belt Conveyor Parts List - 060717_DWHxIs [Compatibility Mode]
A B 9 D E F G H | J K L M N 0 P
Parts List for Collecting Belt Conveyor for Tillotson
DWH -717,06

Metko 1360 Belt Conveyor

3D modeling makes tracking changes easier

:
1
1
1
1 1
1 2
1 3
1 4
1 5
1 6 Bulk Length 205 ft
1 { Overall Length 315 ft
s 8
£
c 190 Supplier P/N  GQuantity Description Weight Total #
; ‘ 11 | Metkoe  M-8000 1 Metko Drive Package for 5/8" motor shaft dia. less supports (includes idler unit and end hopper) 175 175
z 4 c 12 | Metko M-8003 1 Metko 2.5 ft Conveyor Section 13 13
= i o 13 Metko M-8002 1 Metko 5 ft Conveyor Section 32 32
f ' w [E 14 | Metko M-8001 2 Metko 10 ft Conveyor Section 69 138
= A 4 15 | Metko  M-8009 1 Metko Belt Support Section Splice 9 9
- - Eg 16 | Metko  M-8008 I 1 !Metku Section Splice 4 4
= ‘ ; ' w E 17 | Metko M-8004 3 Metko Splice Parts Box 3 9
= ' Ex F 18 | Metko M-8021 1 Metko Horizontal Hopper with Feed Guide (Flow Through) 12 12
S L. 572919 Metko  MA219 2 Metko 2.5 ft Snap-On Cover
Moe, 20 292 Metko MA222 2 Metko 2.5 ft Seal Strips
|E ; c : : : 21 Metko  MA-151 2 Metko 10 ft Snap-On Cover
r I | I 22 Metko MA-224 2 Metko 10 ft Seal Strips
M. ¢ 123 Metko MA221 3 Seal Strip Splice Box
7 29 24 Metko M-8011 1 Metko Rotating Brush 10 10
M2 2925 Metko M-8010 3 Metko Support Frame 21 63
W ‘] 26 Metko MA-184 59FT Metko Smooth Belting
] 27
M9 28  Motion M3546 1 Baldor M3546 1Thp NEMA 56 frame 208-230/460V 3-phase electric motor (5/8" shaft dia.) 31 31

)
]



. AutoCAD 2007 - [C:\Work\Tillotsom\Tillotson Layout - Single Building 3d Model - 061020_DWH. dwg]

How to extract attributes
From AutoCAD

et 4 - Building De et b - Round Tank

+04, 0'-0.000000"




. AutoCAD 2007 - [C:\Worl\T illotson Layout - Single Building 3d Model - 061020_DWH. dwg]
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A B C B E F G H | J K L
1 Quantity EACH MANUFACTURER Name P/N WEIGHT
35 2 408-010
36 2 Metko Hanging Support Frame 3d Model
37 2 429-120F
38 2 439-130
39 2 Accent Flighting
40 2 Houle 4in Pump 16 ft 30hp with Agitation Nozzle 3d Model
1P Baltor EM3546 3d Model
42 2 401-120
43 2 12H412 Screw Shaft
44 2 FT12 Auger Trough Foot
45 P Metko 10 ft Conveyor Top Cover 3d Model
46 3 Boiler Drain VYalve 5-710 3d Model
47 3 401-080 .
75 251,060 You can choose which components get
49 3 417-080
50 3 Emergency Stop 3d Model d f h d I
51 3 854-080 EXtraCte rOI I l t e l I IO e I _|
52 /4 Baldor M3550T 3d Model
53 4 Metko Metko 2.5 ft Conveyor Section 3d Model M-8003 "13
54 4 Metko Belt Support Section Splice 3d Model
55 4 E-Stop Pushbutton 3d Model
56 4 Custom Lateral Conveyor Hanger 3d Model
57 [4 Metko 1.5 hp Drive Unit 3d Model
58 5 Metko Feed Hopper 3d Model
50 5 48' 5.C. 2090 Truss 3d Model
60 5 Metko Take-up Unit 3d Model
616 Metko Floor Support Frame 3d Model
62 7 429-080
63 8 Cannonball Delrin Trolley with 9.5in Pendant Bolt 711533 3d Model
64 8 Metko Belt Support Section Splice 3d Model OLD
65 8 Metko Section Splice 3d Model
66 8 CB2-212-HT Auger Coupling Bolt
67 110 Fence Section
68 10 406-080
69 [0 SKF Pillow Block Bearing SY1TR 3d Model
70 M1 Custom Side Hanger for Metko Conveyors 3d Model
71 11 Metko Side Hanging Support Frame 3d Model
72 18 60' 5.C. 3090 Truss 3d Model
73 19 Metko Metko 10 ft Conveyor Section 3d Model M-7001 69
74 ™A Cannnnhall Balt-Huna Track 208 711200 2d Madel



. AutoCAD 2007 - [C:\Work\Components\Augers\12in Auger Components 3d Model - 070814_DWH. dwg]
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3D components can be given
attributes

ommand :
ommand




Block Attributes

Each component
has its own
attributes




Block Attributes

Each component
has its own
attributes

You decide which
attributes to
include




Sources for 3D CAD Content

* 3D Content Central

* ThomasNet (the Thomas Register)
* GrabCAD

* McMaster-Carr

e Manufacturer websites
— Baldor, Dodge, SKF, Parker

* Many others...




If you design piping systems...
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If you design piping systems... 27

'_3 Hill Haven Plumbing Parts List - All Pipes - 081103_DWH. txt - Notepad g@ﬁ
File Edit Format ew Help
Spears Process Pipe and Fitting wver. 1.4.10-2007.NET - Drawing summary Report
Monday, November 03, 2008 08:31 zﬁ\
Fitting Summary: :[ _
PART NO. SIZE QT DESCRIPTION weight(lbs) PRICE(USE)
_______________________________________________________________________________________________ )
417-060 B 10 ELBOW(SXS45) 34,89 549.10
466E-532 64" 4 SADDLE(SINGLE-SLIP-EPDM-ZINC) 20.48 306.12 &
A66E-585 26" 8 SADDLE(SINGLE-SLIP-EPDM-ZINC) 75.74 1033.04 473
417-040 4" 4 ELBOW(SXS45) 5.01 88.92
401-060 6" 2 TEE(SXSXS) 12.66 170.48
429-585 g'xE" 1 RED-COUP(5X5) 4. 36 46.64
406-080 g" 10 ELBOW(SXS90) 86.70 1397.10
435-060 6" 3 ADAPTER (SxF) 3.91 106,98 et
450-060 B 2 PLUGC(MIPT) 3.40 84.00 A
447 -080 g" 1 CAP(SLIP) 4,35 64.17 @
Totals 45 251.50 $3846.55
Piping summary : 8"

4.43"
PART NO. SIZE aTy Length(ftd volume(gals) weight(lbs) PRICE(USS)
SCH40-060 6" 24 37.65 56.51 133.29 549,35
SCH40-040 4" 2 10.63 7.03 21.37 38.01
SCH40-080 8" 13 103.58 269,18 550.01 2268.40 R
Totals 45 151.86 332.77 704.67 $2905.76

Note: Contact Spears for any weights or prices that are listed "Wa'.
Prices are Spears list prices and may not be current.
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3D modeling project example #1
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Pre-fabricated floor decking = drop-in installation, no cutting required
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Pre-installed pipe stubs in correct locations for future separators »
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Where to locate the

opening prior to
installation?

Routing a pipe
over a conveyor



Different orientation of drives
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3D modeling project example #2
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Hidden view for simple conceptual visualization




Wireframe view shows model complexity

Everything is in one place in this model




INSTALL SEPARATOR STAND # INSTALL CENTER CATWALK, STAND #2, THEN WEST CATWALK

INSTALL ROLLER PRESS SEPARATORS, REMOVE ACCENT SEPARATOR, STAND AND PLUMBING FINAL INSTALLATION
START SEPARATOR PLUMBING

Planning to replace existing equipment with minimal downtime »
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Pipe Routing: Planned
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Pipe Routing: Installed oU

There were no surprises, and all needed hardware was on-hand




3D Conveyor Design
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3D Conveyor Design =
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Limitations of 3D modeling

Computing power: Large 3D models may require a lot of
power, particularly if a high level of detail is required

You, as the designer, can still make mistakes

Workarounds

Turn off what you don’t need — just display the outer shell
- Internal parts, hardware, etc.
- Easy to do in Solidworks by opening assemblies as
“lightweight”

Get a faster computer! Buy or build (less expensive)
- Six+ core CPU, lots of RAM, SSD, Quadro/FireGL graphics »




3D: Other Possibilities

* Walk-through videos of facility
* Simulation and analysis

e More!
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3D example: Tie stall barn layout

N - I
Tie rail/ —"‘ Ln Le
neck rail \\ ‘ |
[ Vs + \ Suspended
Tie \ loop divider
I chain -| W
(Min.)  (Le) Hy -
Hu Water /
bowl
Feed ’{}f
alley

Feed table with smooth, —/ . B S —
acid resistant, crevice NRAATREER
free surface-tile, plastic,
epoxy or high strength
concrete with additives Stall bed

| We =Wl Lg !"_ Ws—|

Tie Stall - Mat or Mattress and Organic Bedding /™1 \
Cross Section View \_/




3D Example in Solidworks: Using the model

=



