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SHIPCONSTRUCTOR LICENSE AGREEMENT
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License Grant. Albacore Research Ltd., #304 — 3960 Quadra Street, Victoria, B.C. Canada, V8X 4A3 (“ARL”)
grants to the person accepting this Agreement (the “Licensee”) a non-exclusive, non-transferable right to use (the
“License”) in object code form those program modules (“Software”) specified in the Licensee’s purchase order or
request (“Order”) solely on the software and hardware listed in the Software manual (“System Configuration™).
Ownership. All rights, title and interests in and to the Software and related documentation shall remain the sole
property of ARL. Licensee shall not remove or alter any proprietary rights notices on the Software and the
documentation, and shall reproduce such notices on any copies that it makes. Licensee shall be liable for the
security of the Software and the documentation in its possession.

Expertise Required. Licensee is responsible for evaluating whether the Software meets Licensee’s requirements,
and for operating the Software and the results obtained. The Software is intended for ship modeling and
construction purposes only, and must be used by a person who has expertise and knowledge in this field. The
Software requires independent confirmation of the reliability and accuracy of all designs, drawings and other
Software output.

Restrictions on Software Use. Licensee shall not merge, translate or modify the Software, attempt to defeat any
copy protection, make copies of the Software or related documentation (except for object code copies required to
run the Software on the System Configuration, and archive, back-up and recovery copies), sub-license, sell, loan,
rent, lease or otherwise transfer the Software to any person, or decompile, disassemble or reverse engineer the
Software.

Term of License. The License term commences on the delivery of the Software to the Licensee, and is either
perpetual if so requested on the Order, or on a month to month basis that converts to a perpetual term (a)
automatically after 12 months of payment of License fees, or (b) earlier on Licensee’s payment of the balance of the
perpetual License fee (prior monthly payments receiving 80% credit). All Licenses are subject to termination in
accordance with this Agreement.

System Configuration. Operation of the Software requires use of the specified System Configuration, which
Licensee shall acquire and implement. ARL shall not be responsible for any operational problems caused by the
System Configuration.

Hardware Keys. Software use requires “Hardware Keys” supplied by ARL, which can be used only at the site(s)
authorized by ARL. Upon failure of its System Configuration, Licensee may upon advising ARL use the Hardware
Keys and Software on another system and/or location.

License Fees. Licensee shall pay to ARL the License fees applicable for the Software requested in the Order as
either a perpetual License, or a month to month License.

Services. Support services after the Warranty period (Section 13), as well as all installation, consulting, training and
implementation services, are at an additional charge and are only provided if requested in the Order.

Taxes. All amounts payable by Licensee to ARL are exclusive of all taxes such as sales, use, value added, custom
duties, excise taxes and other similar government charges, all of which will be paid by Licensee. If Licensee is
required by law to withhold any taxes, then Licensee shall pay ARL a gross amount of money such that the net
amount received by ARL after deducting or withholding the required taxes is equal to the amount of the fee
originally charged by ARL.

Interest Charges. If any amount payable under this Agreement is not paid within 30 days of becoming due, ARL
shall have the right to impose a charge of 2% per month (24% annually) on the unpaid balance of the amount, from
the due date until the date of receipt of all amounts in arrears including interest.

Purchase Orders. Any Order from Licensee shall be deemed to incorporate this Agreement by reference. Any terms
and conditions on the Order shall not apply except for information which was requested by ARL. All future Orders
for additions to the original Order shall be subject to the terms of this Agreement.

Limited Warranty. ARL warrants that during a period of 90 days from the date of delivery of the Software to
Licensee, the Software will perform substantially in accordance with the Software documentation specifications,
when used in accordance with this Agreement on a properly operating System Configuration. ARL’s sole obligation
under this Warranty, and Licensee’s exclusive remedy, are the “Maintenance Services” provisions (Section 15).
WARRANTY EXCLUSIONS. THE LIMITED WARRANTY CONTAINED IN SECTION 13 IS IN LIEU OF ALL
OTHER WARRANTIES, EXPRESS OR IMPLIED. ALL OTHER CONDITIONS, WARRANTIES, AND
REPRESENTATIONS, EITHER EXPRESS OR IMPLIED, ARE EXCLUDED, INCLUDING BUT NOT
LIMITED TO CONDITIONS, REPRESENTATIONS AND WARRANTIES RELATING TO
MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE. ARL DOES NOT WARRANT THAT
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THE SOFTWARE IS COMPLETELY ERROR FREE OR THAT ITS OPERATION WILL BE CONTINUOUS AND
UNINTERRUPTED.

Maintenance Term. Maintenance Services shall commence on expiry of the Warranty and continue until the end of
the calendar year requested in the Order (“Maintenance Term”). Maintenance Services are automatically renewed
on the same conditions (except the fees which may change) for successive periods of one year, unless Licensee
cancels the renewal at least 60 days prior to the renewal date.

Maintenance Services. During the Warranty period and the Maintenance Term, between the hours of 7:00 a.m. to 5:00
p-m. Pacific Time (Canada) ARL’s help desk will use reasonable commercial efforts to correct errors that Licensee
identifies, by fixes or workarounds. If ARL determines that it is unable to make the Software perform substantially as
warranted, Licensee may terminate the License and receive a refund of a portion of the License fees, determined on a three
year straight-line depreciation basis beginning on the date of delivery of the Software to the Licensee. Upon ARL
delivering “Updates” to address known errors in the Software, Licensee shall install and use the Updates within 30
days of their delivery. Upon ARL delivering Software with new functionalities (“New Releases”) as part of
Maintenance Services, Licensee shall install and use the New Releases within 6 months of their delivery.

Excluded Events Maintenance Services do not include correction of errors due to: (a) Software which has been
modified by any person other than ARL’s representative, (b) use of a version of the Software which has been
superseded by a more current Update or New Release for more than 6 months, (¢) incorrect operation of the
Software or use of the Software for purposes other than ship modelling and construction, (d) any fault in the System
Configuration, or incompatible third party software, or (e) use of the Software with products or services not supplied
or approved by ARL.

Licensee’s Cooperation. Licensee shall cooperate in investigating each reported Software error, including assisting
in duplicating the error and verifying that the error has been corrected.

Loss of Data. ARL shall not be responsible for any loss of or damage to files or data caused by the Software, or be
required to restore or rebuild files or data. Licensee shall implementing adequate backup procedures to avoid any
loss of files and data.

Modifications. Only ARL shall have the right to modify the Software. Modifications requested by Licensee shall be
subject to prior written agreement as to scope and fees payable. Ownership of all Software modifications shall vest
in ARL.

Confidential Information. Each party will not use the confidential information of the other party for any purpose
except for the purpose described in this Agreement, and shall not disclose it to any other person except on a
confidential basis to its employees and representatives who have a need-to-know the confidential information for
such purposes. This Section 21 shall not apply to confidential information which (a) is or has become readily
available to the public in the same form other than by an act or omission of the receiving party, (b) was lawfully
obtained in the same form by the receiving party from a third party not under an obligation of confidence to the
disclosing party, (c¢) was in the receiving party’s possession in the same and material form prior to its receipt from
the disclosing party and did not otherwise originate from the disclosing party, or (d) is required to be disclosed by
operation of law.

Termination. This Agreement may be terminated by either party, immediately by written notice, if the other party
commits a breach of any material provision of this Agreement and fails to correct or rectify such breach within 30
days of receipt of the notice requesting it to do so.

Effect of Termination. Upon termination of this Agreement Licensee shall immediately cease using the Software,
and within 14 days of termination return all Hardware Keys to ARL.

CONSEQUENTIAL DAMAGES. IN NO EVENT SHALL ARL BE LIABLE FOR ANY LOSS OF DATA OR
PROFITS, ECONOMIC LOSS OR SPECIAL, INDIRECT, INCIDENTAL, CONSEQUENTIAL OR PUNITIVE
DAMAGES WITH RESPECT TO THIS AGREEMENT OR THE SOFTWARE, HOWEVER CAUSED, EVEN IF
ARL HAD OR SHOULD HAVE HAD ANY KNOWLEDGE OF THE POSSIBILITY OF SUCH DAMAGES.
DAMAGES LIMITATION. THE MAXIMUM LIABILITY OF ARL FOR ALL CLAIMS AND DAMAGES OF
ANY KIND, WHETHER FOR FUNDAMENTAL BREACH OR ANY OTHER CAUSE UNDER THIS
AGREEMENT, SHALL BE LIMITED IN THE AGGREGATE TO THE TOTAL OF ALL FEES PAID BY
LICENSEE.

LIMITATION OF NON-APPLICABILITY. IN SOME JURISDICTIONS THE EXCLUSION OR LIMITATION
OF WARRANTIES OR LIABILITY MAY NOT BE APPLICABLE, AND IN SUCH JURISDICTIONS ARL
HEREBY LIMITS ITS LIABILITY TO THE FULLEST EXTENT PERMITTED BY LAW.

Applicable Law. This Agreement shall be subject to and construed in accordance with the laws of the Province of
British Columbia, Canada, excluding its conflict of laws rules and the application of the UN Convention on
Contracts for the International Sale of Goods.
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References. ARL shall be allowed to incorporate Licensee’s name in ARL’s customer reference list and to use it for
marketing.

Dispute. If any dispute arises under this Agreement, a good faith attempt to resolve the dispute will be made by
senior management of both parties at a mutually agreeable site and time. If the parties are unable to reach agreement
within 30 days after a request for such meeting, the dispute shall be referred to arbitration in English, before one
arbitrator in Victoria, British Columbia, Canada, in accordance with the commercial arbitration rules of the British
Columbia International Commercial Arbitration Centre.

Entire Agreement. This Agreement contains the entire agreement between the parties and shall supersede all prior
discussions and agreements between the parties regarding its subject matter.

Amendment. Any amendment of this Agreement must be in writing and signed by duly authorized representatives
of the parties.

Waiver. The waiver by any party of a breach by the other party of this Agreement shall not be construed as a waiver
by such party of any succeeding breach by the other party of the same or another provision.

Assignments. Licensee may not assign or transfer the License or Licensee’s rights or obligations under this
Agreement without ARL’s prior written consent, and any such assignment or transfer without consent shall be null
and void.

Successors and Assigns. This Agreement will bind and enure to the benefit of the parties and their respective
successors and permitted assigns.

Severability. In the event that any provision of this Agreement is declared invalid, illegal or unenforceable by a
court having jurisdiction, then the remaining provisions shall continue in full force and effect.

Force Majeure. Except as related to Licensee’s obligation to make payments to ARL, neither party shall be liable
for delays or non-performance if such delays or non-performance are beyond such party's reasonable control. A
delayed party shall promptly notify the other party in writing stating the cause of the delay and its expected duration
and shall use commercially reasonable efforts to remedy a delay or non-performance as soon as reasonably possible.
Survival. The provisions of Sections 2, 19, 21, 23, 24, 25, 29 and 37 shall survive the expiry or termination of this
Agreement.

Language. It is the express will of the parties that this Agreement and related documents have been prepared in
English. C’est la volonté expresse des parties que la présente Convention ainsi que les documents qui s’y rattachent
soient rédiges en anglais.
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HVAC Reference

Overview

The Heating, Ventilation, and Air Conditioning (HVAC) module is fully integrated with the ShipConstructor suite to

provide an easy method of designing HVAC systems in a ship.

The HVAC module’s functionality can be accessed through the ShipConstructor Navigator and the SC HVAC menu.
Several of the more common functions have been added to the HVAC toolbar. Below are screenshots of the HVAC
ShipConstructor Navigator page, SC HVAC menu, and the HVAC toolbar.

Note: The SC HVAC menu will only be available when in an HVAC model.

ShipConstructor Navigatorn

SC Project
D Stuchure

Dirawing Usger Preview

EH{0 HVAC
[ Y TUTORIAL_HYAC BAS

B Outfit drangement ]
D Armangement

H] Pipe
o [0

VAL
gl Interference
ﬁ: Build Strateay
Bl Assembly

A Nest

I Frofile Plots
[d Templates
I Standards
B workshop

Export

CIReadony

[ Mewhvac |

[ Hvac BoM

Cloge

Whenever an HVAC model is open, the SC HVAC Menu is available:

ShipConstructor HVAC
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Ducts r Straight/Bent Duct
Elbow

Spool Manager... Tee

HYAC Cptions... Cross

Catalog Stock Editor. .. Wye

Systems b Transition
Pants
Add Saddle

System Manager...
Set System...

Whenever an HVAC Arrangement Drawing is open, the SC HVAC Arrangement Menu is available:

S HYAC Arrangement

Clip current view
Remove clip

Generate Stock BOM
Generate Spool Lisk
Expart BOM ko Text File

Change HYAC Colors

Many functions are conveniently available using the HVAC Toolbar as shown below:

Straight/Bent Duet
Elbow

Tee

Cross

Wiye

Transition

Parits

Saddle
HWAC Options

D DE&Ed® A

=3 | HVALC Catalog Stock Editor
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Navigator / HVAC

When HVAC is selected from the list on the left of the Navigator window, the HVAC page is available, including
several HVAC buttons shown below. Right-clicking in the list area brings up a context menu.

Open
[JRead Only ey

Rename
| MNewHvac | [ HvaCBOM

Delete

The HVAC page provides a number of important HVAC and Arrangement Drawing related functions:
Open

New HVAC

New Arrangement

Rename

Delete

HVAC BOM

Open

Menu: None
Toolbar: None
Command Line: None
Navigator: HVAC / Open
Permissions: None

Opens an existing HVAC model or Arrangement Drawing.
1. Highlight the drawing to be opened in the tree dialog.
2. Click Open.

New HVAC
Menu: None
Toolbar: None

Command Line: None

Navigator: HVAC / New HVAC

Permissions: HVAC / Modeling

Creates a new, empty HVAC model.

1. Select the HVAC folder. The “New” button is now labeled New HVAC.

Dirawing

2y TUTORIAL_HvAC_BASE
. @y TUTORIAL_HYAC_COMPLETE
{10 Amangement

2. Click New HVAC.
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| MWewHvac | [ HvaCBOM |

3. Inthe New Drawing Dialog enter the HVAC model name.
4. Press OK. An empty model is created and immediately opened for editing.
5. The SC HVAC menu is now displayed.

New Arrangement
Menu: None
Toolbar: None

Command Line: None
Navigator: HVAC / New Arrangement
Permissions: HVAC / Modeling

Creates a new, empty HVAC Arrangement Drawing.

1. Select the Arrangement folder. The “New” button is now labeled New Arrangement.

Dirawing
EID HAC
- TUTORIAL_HYAC_BASE
E -0y TUTORIAL_HWAC_COMPLETE
] &rangement

2. Click New Arrangement.

[New.&rrangement] [ HWALC BOM ]

3. Inthe New Drawing Dialog enter the Arrangement Drawing name.
Press OK. An empty drawing is created and immediately opened for editing.
5. The SC HVAC Arrangement menu is now displayed.

&

Rename
Menu: None
Toolbar: None

Command Line: None
Navigator: HVAC / Right-Click/ Rename
Permissions: HVAC / Modeling

Renames the selected HVAC model or Arrangement Drawing.

1. Highlight the drawing to be renamed in the tree dialog.
2. Right click and choose Rename.

4 ¢ HVAC Reference
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Drawing Uzer
ED HvAC
T
{27 Anangement Hew
Delets

3. Type the new name.

Delete
Menu: None
Toolbar: None

Command Line: None

Navigator: HVAC / Right-Click/Delete
Permissions: HVAC / Modeling

Deletes the selected HVAC model or Arrangement Drawing.

1. Highlight the drawing to be deleted in the tree dialog.
2. Right click and choose Delete.

Drawing Heer
ElCI HWAL
W J U TOR AL A C R
{1 Anangement New
Renarne

3. Click Yes in the confirmation dialog.

AutoCAD

[} Delete drawing?
. [n\Projects2004,5C20040emal U1 2 HYAC TUTORIAL_HYAC_BASE DWG

HVAC BOM (Bill of Materials)

Menu: None
Toolbar: None
Command Line: None
Navigator: HVAC / HVAC BOM
Permissions: None

Used for editing and/or creating HVAC BOM definitions. A BOM Definition allows the user to store which variables are
included in the bill of material and the format in which they appear in the HVAC Arrangement Drawing.

1. Select HVAC BOM. The Edit HVAC BOM’s dialog appears. It allows creation or modification of BOM
Definitions.

ShipConstructor HVAC HVAC Reference ¢ 5



Edit HYAC BOM's X

HYAC BOM's Current BOM
[ New |
Ful - Avalable Fields: Included Fields
Description] Tupe
Description2 Catalog
Delete LCG I aterial
On-The-Fly Insulation
Pat Hame sodt
Sheet Stock, Spoal
Spec Length
Surfacefiiea
TCE

WYanes
WCGE

BOM optiohs

Fiound Length up to nearsst: DI [rirn)
Rows Per Colurnin:

HVAC BOM'’s (Bills of Materials)
This area of the dialog lists all HVAC BOM’s and allows the user to create, copy or delete BOM Definitions.

e New - Create a new BOM Definition name. The first default name is New BOM. If this name is accepted,
subsequent names will be incremented, i.e. New BOM1. The name can be edited immediately or later in the edit box
under Current BOM.

e Copy — Creates a copy of a selected HVAC BOM definition. Use this if a new BOM Definition is similar to an
already existing one.

o Delete - Deletes a selected BOM Definition. If you attempt to delete a BOM Definition, which existed before the
current session of BOM editing, the following warning will appear to confirm your intentions.

AutoCAD
A Do wou really wank to delete BOM definition: Brief
BOM Options
BIOM options

Round Length up to nearest: El ()
Rows Per Column:

Round Length up to nearest - This option is only available when the Length Field is included

Rows Per Column - The number of rows of text per BOM table column. The BOM table will create more
columns as needed. The default is 25 rows.
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Current BOM

Current B0k
Brrief
Awvailable Fields: Included Fields:
Type
D escription2 Catalog
LCG b aterial
Length Inzulation

e,

Spec

Spool
Surfacedrea
TCG

Yanes

VLG

Weight

The currently selected BOM Definition is reflected in the edit box under Current BOM. It may be edited here. Fields
not already added to the definition remain in the Available Fields list and those already added appear in the Included
Fields list. BOM’s defined here may be used in Arrangement Drawings and Spool Drawings.

e Add-=> - Add the selected Available field to the Included Fields list
e &Remove - Remove the selected field from the Included Fields list.

e Move Up / Move Down - Move the selected fields up or down in the Included Fields list. The order from top to
bottom represents the order from left to right in which the columns appear in the BOM.

HVAC

Menu: ShipConstructor / Naming Conventions / HVAC
Toolbar: None
Command Line: SCNAMECONHVAC
Navigator: None
Permissions: HVAC / Edit Spool Naming
ShipConstructor
Mavigatar..,
Project 3
Planatr Group 3
Curved Group 3

sref Groups,.,

Maming Conventions m
Penetrations

Penetration Manager...

Pipe

Check »

Profile Mesting. ..
FlyThrough

Change Login. ..
Licensing...
Abaut ShipConstruckar...

Opens the Edit Name Components dialog that allows the user full control of the automatic, custom naming of spool
drawings. For Spool creation, use the Spool Manager.

ShipConstructor HVAC HVAC Reference o 7



1. Select Spool Naming. The HVAC Edit Name Conventions dialog appears.

Mame Styles:
El 1
alR [ 1: 7303-AIR-
HEATING 2: AutoMumber, Width: Min., Start: 1, Incr: 1, Range: Unlimited
& »
< * Type Static
String 1303-A1R-
Mame:
J303-AIR-1
‘ >

2. The first task is to add the spool label that defines which information a spool name will include, and the order in
which it appears. Press New. A default label name is created in the Name Styles list. Edit the label name by
clicking it twice. You also have the option of copying a previous label definition and then altering it. Simply
highlight the Style name in the Name Styles List and press Copy.
Select the Style to which additions or changes to the Naming Convention are to be made.
4. For each new element of the spool name, press Add. Elements are shown in the large list box at the top of the
window. In the example, the AIR style contains two elements:
1. J303-AIR-: The static string J303-AIR-.
2. 001: an automatically generated and incremented number.
5. Format each element within the Details list box. There are three types of elements available: Static, AutoNumber
and DB Item.

[98)

Details:
Marne Yalue
T -:-tic v
Skring SFatic
AutoMumber
DE Ikem
< ¥

a. Static - A non-changing string value, e.g. the job number. Set the string Value to whatever is preferred.

Marme Walue
Tvpe Skatic
Skring 1303-AIR-

b. AutoNumber - An automatically indexed value.

Mame Walue

Type AutoMumber
Width auta

Start value 1

Increment Value 1

Max Range 1

Width - The minimum number of characters to display.
Start Value - The starting value.

Increment Value - The number to increment by.

Max Range - Not implemented yet.
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c. DB Item - Used to include the drawing name or a level of the PWBS name, or System name. There are five
options within DB Item type:
Marne Yalue
Type DB Item
Field P'WES - Mame
# Characters At
Start From End
Offset 0
Tree Level FROJECT

Field — Three options exist:

o PWBS - Name — Select this to have the spool name contain a level of the PWBS (Production Work
Breakdown Structure). From the Tree Level list, choose the level of the PWBS to extract the text from.
For example if the spool were to be assigned to a panel level then PANEL would be selected.

o System - Name — Includes the system in the spool name. From the Tree Level list, choose the
System level to extract the text from (Project, System, or Branch).

o Drawing - Name — Includes the pipe drawing name in the spool name.

# Characters — Choose the maximum number of characters to display or choose auto.

Start From — Works in conjunction with Offset and # Characters to extract selected text from the Tree
Level name. If set to From Start then the Offset number of characters are removed from the start of the
string. If set to From End then the Offset number of characters are removed from the end of the string. For
example, let the panel name be FP2114S, and you would like to extract P21. Set Start From to Yes. Offset
to 1 and # Characters to 3.

Offset — The number of characters removed from the Start or End of the string. This works in conjunction
with Start From.

Tree Level — The context sensitive list that depends on what Field value has been selected. For PWBS -
Name, the name will contain an entry for each level in the PWBS. For System - Name the only valid levels
are Project, System, and Branch.

6. The Elements list shows a summary of the included components and their order of appearance in the spool name.
Arrange the elements in the Elements list into the order you wish by pressing Move Up or Move Down
HVYAC Spool Naming Conventions E‘
Mame Styles:
|
B (rpoa
:IEF.{E\TING 2: AutoMumber, Width: Min., Start: 1, Incr: 1, Range: Unlimited
< >
et
Mame Yalue
¢ 3 i za:
Marng:
J303-AIR-1
‘ >
7. Press Test Name for a preview of the spool name. For example, the scheme developed above would produce a
result like:
Mame:
J303-AIR-3
8. Press Done when finished.

ShipConstru
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ShipConstructor Osnap

Menu: SC Utilities / Snap

Toolbar Button:
Command Line: OSNAP / ShipCon Snap tab

Navigator: None

Permissions: None

Snap To Free Duct Ends

When designing an HVAC system, it will sometimes be useful to have multiple systems of the ship displayed at the same
time. When this is done it can be difficult to attach new ducts to an existing duct with AutoCAD Object Snap enabled.
Enabling Snap To Free Duct Ends will cause the cursor to only snap to free duct ends, instead of all objects in the
model.

Snap To Free Duct Ends can also be enabled by typing hvac while placing a duct in an HVAC Model.

Snap and Grid | Palar Tracking || Object Snap | ShipCon Snap

[] Project inta UCS [] Abzolute Ortho
(%) Orthoganal () Automatic
O Longitude () Longitude
() Transverse () Transverse
O Vettical ) Wertical

[ Snap to Free Pipe Ends
Snap to Free Duct Ends

Ok H Cancel H Help

The "H" indicates
the duct will snap to
the free end.
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Note: Snap To Free Duct Ends will not be enabled unless the AutoCAD Object Snap is turned off.

SC HVAC Menu

Ducts r Straight/Bent Duct
Elbow

Spool Manager... Tee

HYAC Cptions... Cross

Catalog Stock Editor. .. Wye

Systems b Transition
Pants
Add Saddle

System Manager...
Set System...

The SC HVAC Menu is available whenever an HVAC model is open. It provides functionality for creating ducts and
manipulating HVAC options. It also affords easy access to HVAC Spool, Stock and System settings.

SC HVAC - Spool Manager...
Menu: SC HVAC / Spool Manager
Toolbar Button: None

Command Line: SCHVACSPOOLMAN
Navigator: None

Permissions: HVAC / Edit HVAC Spools

This option launches the Spool Manager, which is used to create, edit and otherwise modify the spool breakdown for the
current HVAC model. In order to run this command you must have permission to edit/modify HVAC spools (as set in
ShipConstructor Manager).

Note: The spool manager for HVAC has been designed in the same fashion as the spool manager for piping. If you are
already familiar with using the spool manager for piping you will find the HVAC spool manager to be similar in
functionality.

Note: The current HVAC model is automatically saved when the Spool Manager is launched.

When the Spool Manager is first launched it searches through the drawing and builds a list of all the logical spools it
finds. It then displays the groups according to their status.

ShipConstructor HVAC HVAC Reference o 11



I% HVAC Spool Managen

e
& Undefined 1 (3 itams)
(= [ Defined (1 Spools)
& 1303-4IR-3 (1 itens)
= Locked (1 Spools)
¥ 1303-AIR-4 (2 items)
(= (_ Them Added (1 Sponis)
& 1303-AIR-2 {4 items)
= [ Ttem Missing (2 Spools)
& 1303-AIR-B (1 items)
& 1303-AIR-8 (1 items)
= {1 Multiple Ttems {1 Spoals)
E Mukiple 1 (4 itams)
=) Modified (1 Spools)
& 1303-AIR5 (5 iems)

Refresh Info

[
=
o
=5
m
&
3

Remove
Mo Spaool
&

Remoe

wn
@

|:| Zoon
Cenker
Highlight

Undefined w
BwBlock W

Done

|:| Zoom
Cenker
Highlight

Undefined v
EvBlock w

Done

Double clicking on an item in the tree causes that item to be selected.

The lower right area of the Spool Manager provides display options to customize how the ducts are displayed in the
drawing while managing spools. You may have a model of an HVAC system with dozens of spools in various stages.

Adjusting these options can greatly simplify your work.
e Zoom - The drawing window will zoom to center on the selected spool with the spool filling the screen.
e Center - The drawing window will shift to center on the selected spool, but the zoom level will not change.

o Highlight - The ducts in the selected spool will become highlighted in the drawing window.

Override Color — When checked, this feature changes the color used for the system to a selected color when the

condition in the first drop down list is matched. For example when defining spools, you should change the color of
the defined spools to be in good contrast to the undefined spools to make picking the correct spools easier.

refined »

IIndefined
Defined
Locked
=Ikem Added

| Tkemn Missing ]
JMultiple Items
Maodified

=] d

L

BvLaver
BvEBlock.

Jiellow

Green

Cyvan

Blue

Magenka
Black

Select Colar, ..
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Break Points

The above diagram shows a spool grouping consists of a series of interconnected ducts and fittings. A grouping ends
when an unconnected end or a break is reached. Initially a system is treated as if it is one large spool. Typically, when
spooling a system you should:

e  First, define all ducts that are not going to be spooled. This will divide the system into several spools already, as any
item set as no-spool causes a spool break.

e Second, add break points to split the spools into manageable sizes.

Spool Categories

Each spool can belong to one spool category. Each category defines the state the spool is in. These are:

e Defined
e  Undefined
e Locked

e Item Added

e Item Missing

e  Multiple Stocks
e  Modified

Defined
EH:l Defined {1 Spools)

150

Ll 1303-AIR-4 (2 items)

A defined spool is a run of ducts which have been defined as a spool (see Undefined - define on how to define a
spool) and given a name according to the projects spool naming convention. In the example above the name of the
current job (“J303”) has been combined with the name of the system (“AIR”) and an automatically generated number
(“4”) to give the spool a unique designation. When a spool is defined a layer will be created for that spool and the items
belonging to that spool are moved to that layer.

Item Menu - Right clicking on a defined spool will bring up the following menu:

ShipConstructor HVAC HVAC Reference o 13



=-_7] Defined {1 Spools}

ol 1503 ATR -4 (2 items)
Edit: Properties
Lock

Clear Spool
Renarme

o Edit Properties - Brings up the Spool Properties dialog allowing you to edit the hierarchy level and coating of the
spool. It will also display the spool’s revision history, which includes all the changes that have been made to the

spool since it was defined. To change the hierarchy level, use the J button to bring up a tree displaying the
hierarchy for the entire project.

I% Spool Properties E|

Hierarchy Level: E]
Spool Marme:
Paint: WO w [z Galanized

Spool Histary:

Order Type Time Uszer Description
1 Defined 94320031142, demo Defined by User

< >

[ 0K ][ Cancel ]

e Lock - Locks a defined spool and will prevent any editing of the ducts in the spool that would change the spool
(erasing, moving, adding new ducts to unconnected ends, freeing duct, adding/removing breaks etc.).

e Clear Spool - This will undefine the selected spool.

e Rename - This option allows you to rename the spool. This option opens the Available Spool Names dialog,
which displays unused spool names for you to choose from; by default it displays the next 10 available names.
However, you can increase or decrease this number by editing the number in the lower right hand corner of the
Available Spool Names dialog box.

Available S5pool Names @

Avvailable Marmes:

1303-4IR-10 -~

1303-81R-11

J303-AIR-12

1303-4IR-13

1303-AIR-14

1303-8IR-15

J303-AIR-16

1303-4IR-17

1303-8IR-16

J303-AIR-9 As

Show Mext | 10 Mames

Undefined

-] Undefined (1 Spools)
i 15

u;*E IIndefined 1 {1 items)

Undefined spools are ones whose ducts do not belong to any defined spool grouping.
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Root Menu - Right clicking on the root of the undefined branch brings up the following menu:

E D l |rllj"'|'Ir||"I:| {1 Spo ols! 1
& Unkg Defing all

= ﬁ Nafing T

Define All - Specify multiple spools by picking them in the model.
1. First pick the properties the spools will be assigned from the Spool Properties Dialog.
2. Next the dialog will disappear and the command line will display:

|Choose spool:

3. Choose the spools in the order they are to be named by selecting any duct in a spool. Already defined spools will

be ignored.

4. Once the last undefined spool has been picked the Spool Manager will reappear displaying the newly defined
spools. Hitting ESC at any time while picking spools will halt the command and will return to the Spool Manager
leaving the remaining spools undefined.

Item Menu - Right clicking on one of the individual undefined spools will bring up the following menu:

El {;I Undeﬁned (1 Spoals)

El {:l Deﬂned i E Cefine |

Ia0

Define - Allows you to define an undefined spool by picking it from the list.

1. Choose how the spool will be named.

e New Spool - Choose Auto Name - Pick the name from a list of available names (see Define - Rename).

o J303-AIR-005 - The next available name will be displayed in this list.

Define Spool §|

Choose Narme:

<Mew SEDDI-Choose Auto Mame:

[ Ok H Cancel ]

2. Next select the properties for the spool from the Spool Properties dialog.
X

I& Spool Properties
Higrarchy Lewel:
Spool Name:
Paint NO v 15 Galvanized

Spoal Histary:

Oider Type Time User
1 Defined 9/3/200311:42...  demo

(]

Description
Defined by User

>

3. Click OK and the newly defined spool will be added to the Defined category.

=-_1] Defined (2 Spools)
150

----- < 1303-AIR-4 (2 jtems)
- .{ J1303-AIR-5 (1 items)

ShipConstructor HVAC
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Locked

=7 Locked (1 Spools)
150

Ll 1303-AIR-7 (3 items)

Locked spools are defined spools that have been locked to prevent editing. A spool that has been locked will not allow
any of its ducts to be modified in any way, nor will it allow ducts to be added in such a way as to change the
configuration of the spool. This is done so that once a spool has been “finished” it can be locked preventing a modeler

from changing the spool without first checking with the person in charge of the project.

Item Menu - Right clicking on an item will bring up the following menu:

Properties
Lnlock,

Properties - Displays the spools properties in a read only state. See Defined - Edit Properties.

Unlock - Unlocks the spool moving it to the Defined Category.

Item Added

213 Them Added {1 Spoals)
Lo fE

~1F 1303-AIR-4 (3 items)

Item Added spools are ones that have had new ducts or fittings added since the spool was defined.

Item Menu - Right clicking on an item will bring up the following menu:

150

El{:l Item Added (1 Spools)

Edit Properties
F.e-Define

Edit Properties - Allows the user to edit the spool properties. See category: Defined - Edit Properties.

Re-Define - Redefines the spool using an entirely new name.
1. First choose the name you wish the redefined spool to have.

e Choose Auto Name - Pick the name from a list of available names (see Define - Rename).

e <Next Auto Name> - Pick the next available name.

<M ew SEDDI-Choose Auta Mame:

Define Spool

Choose MName:

l

][ Cancel ]

2. Press OK and the spool will be added to the Defined Category.

Item Missing

ED Tkemn Missing (2 Spoals)
@ 1303-AIR-14 {1 items)

150

L@ 1303-AIR-14 (2 items)
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Item Missing spools are ones that have been separated by the use of break points. In the screen shot above you can see
the Item Missing list contains two entries, both with the same name. In this case the user split off one duct into its own
spool, while the other 2 remained together. They need to be re-defined before they can be turned into a spool drawing.

Item Menu - Right clicking on an item will bring up the following menu:

El{:l Item Missing (2 Spools)
e 1303-AIR-14 (1 items)

150

Edit Properties
Re-Define

Edit Properties - Allows the user to edit the spool properties. See Defined - Edit Properties.

Re-Define - Redefines the spool using a new name (see Item Added - Re-Define).

Multiple Items

-7 Multiple Ikems (1 Spools)

150

l.;: Multiple 1 {2 items)

Multiple Item spools contain ducts that used to belong to two or more defined spools. This typically happens when
removing No Spools or break points which cause two formerly separate spools to become one.

Item Menu - Right clicking on an item will bring up the following menu:
=1 Multiple Ttems {1 Spools)

150
Re-Define |

Re-Define - Redefines the spool using a new name (see Iltem Added - Re-Define).

Modified
=3 Madified {1 Spoals)

150

L@ 1303-AIR-10 {2 items)

Modified spools are Defined spools that have had ducts in the spool modified by moving or stretching. They have been
moved to the Modified Category to let the spooler know they have changed and may need to have their drawings
regenerated. Use the Modification OK command to move the spool back to the Defined Category.

Item Menu - Right clicking on an item will bring up the following menu:

El{:l Modified {1 Spools)
H 130 —_— . .
e J1303-AIR-

k Edit Propetties
Modification OF

Edit Properties - Allows the user to edit the spool properties. See Defined - Edit Properties.

Modification OK - Moves the spool back to the Defined Category, indicating that the spooler has OK’d the changes
made.

Spool Buttons

To the right of the tree is the side bar menu, which contains a number of functions for managing the spools.
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I HVAC Spool Manager @

=& Refresh Info

. Undefined 1 {3 items)
=[] Defined (1 Spools)
120

2 1303-AIR-3 (1 items)
=13 Locked {1 Spacls)

A
he
o
=5
@
o
o
G

& 1303-AIR-4 (2 items) Remove
= ] Thern Added {1 Spocks) o Sponl

& 1303-AIR-2 (4 items)
2 (23 Ter Missing (2 Spaals)

' 1303-A1R-8 (1 items)

126

& 1303-AIR-5 (1 items)
= {0 Multiple Ttems {1 Spoals)
2 Mukiple 1 (4 items)

=) Modfied {1 Spools) [ zoom
50 .
i J303-AIR-S (S items) [¥] Center
Highlight

Undefined R
BwBlock w

Refresh Info - Causes the Spool Manager to rebuild the list of spools from the model. Due to the fact that the spool
manager stays up while you work in the model, the spool group listings will need to be updated when a duct is added,
removed, or modified. The window will grey out when it is necessary to refresh the spool listings.

Spool Breaks / Add - This button switches the focus to the model and prompts the user:

|Pick duct near connection to break at: |

It then inserts a break point at the closest valid connection, and asks the user to select another connection. Pressing
Enter or ESC will end the command. This command will disable the tree until Refresh Info is pressed.

Spool Breaks / Remove - This button switches the focus to the model and prompts the user:

|Pick duct near connection to break at:s |

It then removes the nearest break point, and repeats the command again. Pressing Enter or ESC will end the command.
This command will disable the tree until Refresh Info is pressed.

No Spool / Set - This button switches the focus to the model and prompts the user:

|Pick duct to set as no spool:

Any ducts selected will be set to No-Spool, and repeats the command again. Pressing Enter or ESC will end the
command. This command will disable the tree until Refresh Info is pressed.

No Spool / Remove - This button switches the focus to the model and prompts the user to

|Pick duct to remove no spool setting:

It then removes the free setting from this duct, and repeats the command again. Pressing Enter or ESC will end the
command. This command will disable the tree until Refresh Info is pressed.
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SC HVAC - HVAC Options...
Menu: SC HVAC / HVAC Options

Toolbar Button: ﬁ
Command Line: SCHVACOPTIONS

Navigator: None
Permissions: None

This option launches the HVAC Options dialog. From here you can configure:

o Display
e Defaults
¢ Edit Specs
¢ NavAid
Display
The Display tab contains various settings to assist in the placing of ducts and editing spools.
HVAC Options 3
Display | Defaults | Edit Specs | Mawaid

Connection Indicators Spool Indicators

Show Connected Show Spool Break

Show Unconnected Show Mo-Spool

[ 0k ] [ Cancel ] ’ Help

Connection Indicators

The duct Connection Indicators can be enabled to assist in designing HVAC systems by making it clear if a duct’s end is
connected to another end. The Connection Indicators can also be disabled for a less cluttered model.

Connection Indicators [L— Free end Indicators

N
N\ N

ShipConstructor HVAC
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Show Connected — Draws a circle at all the connected duct ends in the model.

Show Unconnected — Draws an arrow pointing at all the Free Duct Ends in the model.

Note: The Connection Indicators will not be visible when Shaded or Hidden Line mode is on.

Spool Indicators

Spool Indicators can be displayed to show where spool breaks have been placed and which ducts have been declared as
No-Spool. It is strongly recommended to show all spool indicators while editing spool groupings.

Ma-zpoal Indicstor |

| Spool Break Indicatar |

Spool Break Indicator — Draws a large spoked circle for each spool break.

No-Spool Indicator — Draws a small cross at the center of each duct flagged as No-Spool.

Note: The No-Spool Indicator will not be visible when Shaded or Hidden Line mode is on.

Defaults
The settings on this tab are applied to the currently open HVAC model only.

HVAC Options fx]

Display | Defaults | Edit Specs | Mawaid
Spools
M aming Convention

AlR v

Default Spstem ...

’ ak H Cancel ” Help ]

Naming Convention — Sets the spool naming convention to use when spools are defined or renamed. HVAC / Edit
Spool Naming permissions are required to change the naming convention.
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Default System... — Displays the Set Default System dialog, which allows the user to select the default system to
be used for new HVAC entities. Every system is based on a spec. Thus all ducts routed for that system would be from
the same spec.

Note: For full editing of Systems and Branches, from the SC HVAC menu select Systems / New — Modify
Systems.

Set the Default System

I% Set Default System

X

= & HAC
= @ Demo Yent Paint:
@ w [ Color 150

Legend

@ Spec

ﬁ? Syster

@% Spec nat sssigned

@? Epec not assigned
ut pozsible match

Cancel

Select SC HVAC / Options. The HVAC Options dialog is displayed.
Select the Defaults tab and press the Default System ... button.

1
2
3. Select a system to become the default system.
4. Press OK.

Edit Specs

The Edit Specs tab allows new specs to be added and existing ones to be removed. Specs, or specifications, specify
details for design, fabrication, and construction. In ShipConstructor - HVAC, specs allow you to group systems that
conform to a particular design specification. Ducts created on-the-fly will automatically be assigned to the current spec.

HVAC Options X
Dizplay | Defaults | Edit Specs | Mavtid
Spec Mew
Demo Vent
QK ] [ Cancel ] ’ Help
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New Spec

Select SC HVAC / HVAC Options. The HVAC Options dialog is displayed.
Select the Edit Specs tab and press the New button. A new spec will be added to the list.

Select SC HVAC / Options. The HVAC Options dialog is displayed.

1.

2.

3. Set the new spec’s name.

4. Press OK.

Delete Spec

1.

2. Select the Edit Specs tab.

3. Select the spec to be removed.
4. Press Delete.

5. Press OK.

Note: If a spec has systems below it then it cannot be deleted until the systems have been removed.

NavAid
The NavAid tab displays options for the NavAid tool, which appears during placement of HVAC to aid in the orientation

of the duct. Generally the NavAid tool appears any time there is a request for directional input.

3

HVAC Options

Digplay | Defaults | Edit Spece | Mavaid

Mawdid options
Radius
(&) 2 Duct dimenzion
() Static: Radius

Shap

Snap

Snap Tolerance |15
Increment | 45

Text
(®) Relative to screen Size
231/ Duct dimenzion

Restore Defaults

K.

H Canecel ”

Help

]

Radius
2X Duct Dimension — The NavAid icon is set to double the width or diameter of the duct that is being placed.

Snap — Can be activated or deactivated by selecting the Snap check box.

Static Radius — Sets the absolute size of NavAid icon.

Snap Tolerance — Retains the closest Increment angle within the Snap Tolerance. For example, in the following
figure the Increment value is set to 45° and the Snap Tolerance is set to 15°. Notice that within the tolerance zone,
the angle (shown in yellow as 0°) maintains the closest increment regardless of where the cursor is.

22 ¢« HVAC Reference

ShipConstructor HVAC



i

==
iy

i

e Increment — The angle between each successive snap. Each “spike” on the NavAid tool represents a snap angle.
For the example above, there are eight spikes, one for every 45° increment.

Text
¢ Relative to Screen Size — The angle text (“0°” in the diagram) maintains its size regardless of zoom factor.

U

e 1/3 Duct Dimension — The angle text (“0°” in the diagram) is a fixed size i.e. when zooming out the text gets
smaller.

NavAid Options during Placement of HVAC

During the placement of ducts in an HVAC Model, several options appear on the command line. The options available
depend on the type of duct. (See the sections on placing ducts.) The NavAid options are listed below.

plaNE— Successively aligns the UCS of the NavAid icon to that of the world coordinate’s X-Y, Y-Z, and Z-X planes.
Rotate — Rotates the 0° mark of the NavAid about the Z-axis of the tool’s UCS, using the right hand rule.

anGle of Plane — Rotates the NavAid’s X-Y plane about the tool’s X-axis using the right hand rule.

SNap<on/off> — Enables or disables the angle snap mode.

SC HVAC - Catalog Stock Editor...
Menu: SC HVAC / Catalog Stock Editor

Toolbar Button:

Command Line: SCHVACSTOCK

Navigator: None

Permissions: HVAC / Catalog Stock Editor

Edit End Treatments Tab

End Treatments are required to create ducts. At least one End Treatment Type must be defined, and an empty End
Treatment must be created. This allows ducts to be created with no end treatments.

Required Steps to create an empty End Treatment:
1. Open the HVAC Stock Editor.

2. Select the Edit End Treatments Tab

3. Click the Edit Types button
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4. In the Edit End Treatment Types dialog, click New , enter a type name, and click OK
5. Back in the HVAC Catalog Stock Editor, click the New button
6. In the new row, type in a name for the empty End Treatment in the Description column. Edit the Units and
Material columns if desired. Leave the Thickness and Width as 0.
7. Click Save Changes
8. Click Done
HVAC Catalog Stock Editor 3]
Edit End Treatments

Show Type Thickness  Width Urits Material Description

Types: Flange E 32 mm 836 Standard treatment

[#]Flangs Flange 0 0 L A Mo treatment

Material

All Types “

Delete

Edit End Treatment Types

The dialog displays a list of End Treatment Types. Using the New and Delete buttons, you can add or delete End
Treatment Types. Double clicking on an item in the list will allow you to edit existing types. Click Done to save your
changes.

Edit End Treatments

To Create End Treatments:

Click on New, at the bottom center of the Edit End Treatments Tab of the HVAC Stock Editor. A new row is
added to the list of End Treatments.

Select the proper End Treatment Type by double clicking on the Type cell, and choosing from the drop-down list.
Select the Thickness and Width by double clicking those cells and typing in values.

Select the units of the Thickness and Width values by double clicking the Units cell.

Double click the Description cell and enter a description of the new End Treatment. (This step is optional.)

Click Save Changes if you want to keep the changes.
Click Done to close the Stock Editor.

1.

N AW
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HVAC Catalog Stock Editor @3

Edit End Treatments

Bl Type Thickness | “width Units Material Descriplion

Types: Flange E 32 mm A3 Standard treatment
Flange i 0 mn A3 No reatment

[JFlang= S i 0 E

M aterial

All Types: v

New ][ Delste | [ Save Changes | [Discard Changes)

To Edit End Treatments:

1. In the Edit End Treatments Tab of the HVAC Stock Editor, double click on any value to change it.
2. Click Save Changes if you want to keep the changes.

3. Click Done to close the Stock Editor.

Note: If you click Done without saving changes, the following dialog will prompt you to save.

AutoCAD

' E Do you wantk to save changes?
.

To Delete End Treatments:

1. In the Edit End Treatments Tab of the HVAC Stock Editor, select the End Treatment to delete by clicking
anywhere on that row.

2. Click on Delete, near the bottom of the dialog
3. Click Save Changes if you want to keep the changes.
4. Click Done to close the Stock Editor.

Note: You cannot delete an End Treatment Type if it is in use. The following dialog will appear after you click on Done
in the Edit End Treatment Types dialog. Clicking OK in the following dialog cancels any changes made in the Stock
Editor.

AutoCAD 3

Skandard treatment could not be deleted because this end treatment is in use,

Show Types

It is useful to filter the number of listed End Treatments to help find a particular item. In the list of Types on the left,
check one or more types to display in the list on the right. Check each Type to display the entire list of End Treatments.
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Show Materials

Use the Material drop-down list to the left to only view End Treatments with a certain material. Select All Types to view
End Treatments with any type.

Ducts Sub-Menu

@ | Straight’'Bent Duct
‘ Elbow
' Tee
S HYAC
bt/ . Cross
.M Skraight/Bent Duck
—— Elbaay ' Wye
ped an_ager. B Tee ‘ Transition
HYAC Options... Cross
Catalog Stock Editar.. . . Pants
Whye E
Swstems 3 Transition Saddle
Panks -i HWVALC Options
— _
Add Saddle HVAC Catalog Stack Editor

The Ducts Sub-Menu allows for the creation of each type of HVAC fitting. Each fitting is also available on the HVAC
Toolbar.

This Section covers the placement HVAC parts in an HVAC Model. To specify the properties of any HVAC part, either
before or after placing it in model space, use the HVAC On-The-Fly dialog.

Ducts — Straight/Bent Duct
Menu: SC HVAC / Ducts / Straight/Bent Duct

Toolbar Button: EI

Command Line: SCHVACBent
Navigator: None
Permissions: HVAC

Creates a bent or straight duct specified by two or more points. The bends may be rounded or mitered.

Placing a Straight or Bent Duct

Bent or Straight Ducts can only be placed in end mode. The first selected point determines the start location for the
duct’s run. The following points determine the orientation and direction the duct will travel.

Creation of Straight/Bent Duct
1. Start the Straight/Bent Duct function
2. Complete any On-The-Fly duct creation required (see On-The-Fly Duct Creation)

3. A straight duct is displayed with End 1 at your cursor. You are prompted to pick the first point or choose another
option.
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|.Please pick point : or [Modify/Rotate profile/Toggle bent mode <rounded>]:

e Pick Point — Select the start point of the duct anywhere in the model. To connect to another duct, select any
free end in the model (indicated by an arrow pointing at the end of a duct). The new duct will connect to this
end, changing its size, orientation and direction to make the connection.

o Modify — Make changes to the On-The-Fly part before placing it
o Rotate profile — Rotate the duct’s profile from the direction shown at your cursor.

e Toggle bent mode — Swap between rounded corners and mitered corners at bend points. The Current mode is
shown in <angle brackets>.

Note: If the picked point is a free end of an existing duct then the new duct will connect to the free end, and the profile
will be changed to match the profile it is connecting to. In step 4, only Pick Point, Radius and Length will be available.

4. The NavAid is shown at the first picked point, and End 1 of the bent duct is anchored there. You are prompted
again:

|Please pick point : or [SNap<off>/Radius/LEngth/Fwd/Aft/Stbd/Port]:

e Pick Point — Select the second point of the duct anywhere in the model.

e Snap — Snap the direction to the NavAid. This may be turned on or off. The current status is displayed in
<angle brackets>.

e Radius - For rounded corner mode only, edit the corner radius.

e Length — Provide a length for this section of the duct. The direction of this section is provided by the cursor
position, unless one of the following directions has been specified.

e  Fwd — Set the direction of this section to forward.
e  Aft — Set the direction of this section to aft.
e  Stbd - Set the direction of this section to starboard.

e Port — Set the direction of this section to port.

5. After picking the second point, the NavAid moves to End 2, and the duct bends around End 2.
6. For a straight duct (only two ends) complete the command by pressing Enter, or for a bent duct:

|Please pick point : or [SNap<off>/plaNE/Radius/LEngth/Fwd/Aft/Stbd/Port/Up/Down]:

e Pick Point — Select the next point of the duct anywhere in the model.

e Snap - Snap the direction to the NavAid. This may be turned on or off. The current status is displayed in
<angle brackets>.

e Plane — Toggles the plane of the bend. (It can bend either around the profile “Width” or “Height”.)
e Radius — For rounded corner mode only, edit the corner radius.

o  Fwd — Set the direction of this section to forward.

o  Aft — Set the direction of this section to aft.

e  Stbd — Set the direction of this section to starboard.

e Port - Set the direction of this section to port.

e Up - Set the direction of this section to up.

e Down - Set the direction of this section to down.
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7. Repeat step 5 as required for as many bends as needed in the duct.

Ducts — Elbow
Menu: SC HVAC / Ducts / Elbow

Toolbar Button: @
Command Line: SCHVACEIbow
Navigator: None
Permissions: HVAC

Places an elbow duct.

Mitered

Placing an Elbow

Placement of an elbow can be broken down into three different categories:

e End Mode - The first picked point determines the location of the elbow’s selected end.

e Corner Mode, Disconnected — The first picked point determines the elbow’s center point.
e Corner Mode, Aligned — The elbow will be aligned to the selected ducts.

Creation of Elbow in End Mode
1. Start the Elbow function.
2. Complete any On-The-Fly duct creation required (see On-The-Fly Duct Creation).

3. Anelbow duct is displayed with your cursor at one end (in End Mode). You are prompted to pick the first point or
choose another option:

|Please pick point : or [Corner mode/Modify/sWap ends <1>]:

e Pick Point — Select the location anywhere in the model.

e Corner Mode — Toggle between Corner mode and End mode. End mode places the elbow by one of the ends.
Corner mode places the elbow by the center.

¢ Modify — Make changes to the On-The-Fly part before placing it in the model.

e Swap Ends — Swaps the current end, displayed in <angle brackets>. In End Mode, the current end is located
at the cursor and is placed at the picked point.

Note: If the picked point is a free end of an existing duct then the elbow will connect to the free end, the elbow’s
connecting end’s profile will be changed to match the profile it is connecting to, and step 4 will be skipped.
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4. The NavAid is shown at the first picked point, and the current end of the elbow is anchored there. You are prompted
again:

|Please pick direction : or [plaNE/anGle of plane/SNap<on>]:

o Pick Direction — Select the direction of the elbow’s next point.
e Plane - Toggles the plane of the first end between the three standard UCS planes.
¢ Angle of plane — Rotate the angle of the plane of the NavAid away from the current plane.

e Snap — Snap direction to the NavAid. This may be turned on or off. The current status is displayed in <angle
brackets>.

Pick the direction of end 1 about the Snapped to the NavAid at 45 degrees.
NavAid .

5. The NavAid remains at the first picked point, but it rotates to the plane of the first profile.

|Please pick orientation : or [anGle of plane/SNap<on>]:

¢ Pick Orientation — Select the orientation of the elbow.
¢ Angle of plane — Rotate the angle of the plane of the NavAid away from the current plane.

e Snap — Snap direction to the NavAid. This may be turned on or off. The current status is displayed in <angle
brackets>.

Note: Ifthe elbow is connected to another duct then only orientations that will maintain the connection will be
available.
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Creation of Elbow in Corner Mode, Disconnected

Start the Elbow function.
Complete any On-The-Fly duct creation required (sce On-The-Fly Duct Creation).

3. Anelbow duct is displayed with your cursor at the center of the elbow (in Corner Mode). You are prompted to pick
the first point or choose another option:

|P1ease pick point : or [Corner mode/Modify/sWap ends <1>]:

e Pick Point — Select the location of the elbow’s center, anywhere in the model. To connect to another duct, see
Creation of Elbow in Corner Mode, Aligned to Other Ducts below.

e Corner Mode - Toggle between Corner mode and End mode.
o Modify — Make changes to the On-The-Fly part before placing it in the model.

e Swap Ends — Swaps the current end, displayed in <angle brackets>. In Corner Mode, the current end is used
to pick the direction of the elbow in the next step.

4. The NavAid is shown at the first picked point where the center of the elbow is anchored. You are prompted again:

|Please pick direction : or [plaNE/anGle of plane/SNap<on>]:

e Pick Direction — Select the orientation of the elbow.
e Plane — Toggles the plane of the NavAid .
¢ Angle of plane — Rotate the angle of the plane of the NavAid away from the current plane.

e Shap — Snap direction to the NavAid. This may be turned on or off. The current status is displayed in <angle
brackets>.

Creation of Elbow in Corner Mode, Aligned to other Ducts
1. Start the Elbow function.
2. Complete any On-The-Fly duct creation required (see On-The-Fly Duct Creation).

3. Anelbow duct is displayed with your cursor at the center of the elbow (in Corner Mode). You are prompted to pick
the first point or choose another option:

|P1ease pick point : or [Corner mode/Modify/sWap ends <1>]:

e Pick Point - To align to another duct, select any free end in the model (indicated by an arrow pointing at the
end of a duct).

e Corner Mode - Toggle between Corner mode and End mode.
o Modify - Make changes to the On-The-Fly part before placing it in the model.

o Swap Ends — Swaps the current end, displayed in <angle brackets>. In Corner Mode, the current end is used
to pick the direction of the elbow in the next step.
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4. The current end’s direction is locked to the axis of the selected free end. The Elbow can move in a line away from
the free end. You are prompted again:

|Please pick direction :

o Pick Direction - Select the location and direction of the elbow along the line of the picked free end. You may
pick another free end to center the elbow at the intersection of the two free ends. (See diagram below.)

The elbow lines up with the first The elbow angle is automatically

selected end. adjusted to line up with both selected
ends.

Ducts — Tee

Menu: SC HVAC / Ducts / Tee

Toolbar Button: IEI

Command Line: SCHVACTEE
Navigator: None
Permissions: HVAC

Places a Tee duct. A tee may be placed by one of its ends or by the center of the tee. The diagram below lists the end
points for a tee.

L

Placing a Tee
Placement of a tee can be broken down into three different categories:
o End Mode — The first picked point determines the location of the tee’s selected end.
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e Corner Mode, Disconnected — The first picked point determines the tee’s center point.
e Corner Mode, Aligned — The tee will be aligned to the selected ducts.

Creation of a Tee in End Mode
1. Start the Tee function.
2. Complete any On-The-Fly duct creation required (see On-The-Fly Duct Creation).

3. A tee duct is displayed with your cursor at one end (in End Mode). You are prompted to pick the first point or
choose another option:
|Please pick point : or [Corner mode/Modify/sWap ends <1>]:

e Pick Point — Select the location anywhere in the model.

e Corner mode — Type “C” to toggle to Corner mode. End mode places the tee by one of the ends. Corner
mode places the tee by the center.

¢ Modify — Make changes to the On-The-Fly part before placing it in the model.

e Swap Ends — Swaps the current end, displayed in <angle brackets>. In End Mode, the current end is located
at the cursor and is placed at the picked point. The current end number is also stated after the keyword.

Note: If the picked point is a free end of an existing duct then the tee will connect to the free end, the tee’s
connecting end’s profile will be changed to match the profile it is connecting to, and step 4 will be skipped.

4. The NavAid is shown at the first picked point, and one end of the tee is anchored there. You are prompted again:

|Please pick direction : or [plaNE/anGle of plane/SNap<on>]:

e Pick Point — Select the direction of the tee’s next end.
e Plane — Toggle the plane of the NavAid.
¢ Angle of plane - Rotate the angle of the plane of the NavAid away from the current plane.

e Snap - Snap to the NavAid. This may be turned on or off. The current status is displayed in <angle brackets>.
The NavAid remains at the first picked point, but it rotates to the plane of the first profile.
3. The last point to pick is the duct’s orientation. You are prompted again:

|Please pick orientation : or [anGle of plane/SNap<on>]:

e Pick Point — Select the orientation of the tee.
¢ Angle of plane - Rotate the angle of the plane of the NavAid away from the current plane.

e Snap - Snap to the NavAid. This may be turned on or off. The current status is displayed in <angle brackets>.

Note: If the tee is connected to another duct then only orientations that will maintain the connection will be
available.

Creation of Tee in Corner Mode, Disconnected
1. Start the Tee function.
2. Complete any On-The-Fly duct creation required (see On-The-Fly Duct Creation).

3. Type “C” to toggle to corner mode. A tee duct is displayed with your cursor at the center of the tee. You are
prompted to pick the first point or choose another option:
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|Please pick point : or [eNd mode/Modify/sWap ends <1>]:

e Pick Point — Select the location of the tee’s center, anywhere in the model.
e Corner Mode / End Mode — Toggle between Corner Mode and End Mode.
o Modify — Make changes to the On-The-Fly part before placing it in the model.

e Swap ends — Swaps the current end, displayed in <angle brackets>. In Corner Mode, the current end is used
to pick the orientation of the tee in the next step.

4. The NavAid is shown at the first picked point, where the center of the tee is anchored. You are prompted again:

|Please pick direction: or [plaNE/anGle of plane/SNap<on>]:

o Pick Point — Select the orientation of the tee.
e Plane — Toggle the plane of the NavAid.
¢ Angle of plane - Move the angle of the plane of the NavAid away from the current plane.

e Snap - Snap to the NavAid. This may be turned on or off. The current status is displayed in <angle brackets>.

Creation of Tee in Corner Mode, Aligned to other Ducts
1. Start the Tee function
2. Complete any On-The-Fly duct creation required.

3. A tee duct is displayed with your cursor at the center of the tee. You are prompted to pick the first point or choose
another option, picking an existing duct’s free end as the point will cause the tee to be aligned to the free end:

|Please pick point : or [Corner mode/Modify/sWap ends <1>]:

e Pick Point — To align to another duct, select any free end in the model (indicated by an arrow pointing at the
end of a duct).

e Corner Mode - Toggle between Corner mode and End mode.
¢ Modify — Make changes to the On-The-Fly part before placing it in the model.

e Swap Ends — Swaps the current end, displayed in <angle brackets>. In Corner Mode, the current end is used
to set the direction of the tee in the next step.
4. The current end’s direction is locked to the selected free end axis. The tee can move along the axis away from the
free end. You are prompted again:

|Please pick direction :

o Pick Direction - Select the location and direction of the tee along the line of the picked free end. You may
pick another free end to center the tee at the intersection of the two free ends. The angle of the third end will
change to align to the picked free end.
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Selected Ends

Tee in Corner mode
automatically aligns itzelf to
centerling inter section

Ducts — Cross
Menu: SC HVAC / Ducts / Cross

Toolbar Button: .

Command Line: SCHVACCROSS
Navigator: None
Permissions: HVAC

Places a Cross Duct. A cross duct may be placed by one of its ends or by the center of the cross. The diagram below lists
the end points for a cross.

Placing a Cross
Placement of a cross can be broken down into three different categories:
e End Mode — The first picked point determines the location of the cross’s selected end.
e Corner Mode, Disconnected — The first picked point determines the cross’s center point.

e Corner Mode, Aligned — The cross will be aligned to the selected ducts.

Creation of a Cross in End Mode
See Tee Duct.

Creation of Cross in Corner Mode, Disconnected
See Tee Duct.
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Creation of Cross in Corner Mode, Aligned to other Ducts
See Tee Duct.

Ducts — Wye
Menu: SC HVAC / Ducts / Wye

Toolbar Button: Iil

Command Line: SCHVACWYE
Navigator: None

Permissions: HVAC

Places a Wye duct. A wye may be placed by one of its ends or by the center of the wye. The diagram below lists the end

points for a wye.

L]
o

Placing a Wye
Placement of a wye can be broken down into three different categories:
e End Mode — The first picked point determines the location of the wye’s selected end.

e Corner Mode, Disconnected — The first picked point determines the wye’s center point.

e Corner Mode, Aligned — The wye will be aligned to the selected ducts.

Creation of a Wye in End Mode
See Tee Duct.

Creation of Wye in Corner Mode, Disconnected
See Tee Duct.

Creation of Wye in Corner Mode, Aligned to other Ducts
See Tee Duct.

Ducts — Transition
Menu: SC HVAC / Ducts / Transition

Toolbar Button: ‘
Command Line: SCHVACTRANSITION

Navigator: None
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Permissions: HVAC

Places a transition duct. A transition duct is primarily used to connect two ducts with different profiles.

Placing a Transition

Transitions can only be placed in end mode. The selected point determines the location for the transition. The diagram
below lists the end points for a transition.

Creation of Transition Duct

1. Start the Transition function.

2. Complete any On-The-Fly duct creation required (see On-The-Fly Duct Creation).

3. A transition is displayed with End 1 at your cursor. You are prompted to pick the first point or choose another
option:

|Please pick point : or [Modify/sWap ends <1>]:

e Pick Point — Select the start point of the duct anywhere in the model. To connect to another duct, select any
free end in the model. The new duct will connect to this end.

o Modify — Make changes to the On-The-Fly part before placing it in the model.

e Swap Ends — Swaps the current end, displayed in <angle brackets>. The current end is used to set the
direction of the transition in the next step.

Note: If the picked point is a free end of an existing duct then the transition will connect to the free end, the
transition’s connecting end’s profile will be changed to match the profile it is connecting to, and step 4 will be
skipped.

4. The NavAid is shown at the first picked point, and End 1 of the transition duct is anchored there. You are prompted
again:

|Please pick direction : or [plaNE/anGle of plane/SNap<on>]:

e Pick Point - Select the direction of the transition.
e Plane — Toggle the plane of the NavAid.
¢ Angle of plane - Rotate the angle of the plane of the NavAid away from the current plane.

e Snap - Snap direction to the NavAid. This may be turned on or off. The current status is displayed in <angle
brackets>.
5. The last point to pick is the duct’s orientation. You are prompted again:

|Please pick orientation : or [anGle of plane/SNap<on>]:

¢ Angle of plane - Rotate the angle of the plane of the NavAid away from the current plane.

e Snap - Snap to the NavAid. This may be turned on or off. The current status is displayed in <angle brackets>.
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Note: If the transition is connected to another duct then only orientations that will maintain the connection will be
available.

Ducts — Pants
Menu: SC HVAC / Ducts / Pants

Toolbar Button: E

Command Line: SCHVACPANTS
Navigator: None
Permissions: HVAC

Places a Pants duct. A pants duct is used to split a larger profile into as many as 6 smaller ends.

Placing a Pants Duct

Pants can only be placed in end mode. The selected point determines the location for the pants. The diagram below lists
the end points for a pants duct. End 1 is always the main end, and subsequent ends are splitters.

Creation of Pants Duct
1. Start the Pants function.

2. Complete any On-The-Fly duct creation required, including choosing the number and arrangement of splits (see On-
The-Fly Duct Creation).

3. The Pants duct is displayed with the first end at your cursor. You are prompted to pick the first point or choose
another option:

|Please pick point : or [Modify/sWap ends <1>]:

e Pick Point — Select the start point of the duct anywhere in the model. To connect to another duct, select a free
end. The free end must be rectangular, without rounded corners. If the current end is End 1, the Pants Duct will
automatically resize to connect to the selected free end. If the current end is not End 1, the Pants Duct will not
be resized, and the following dialog will appear:

AutoCAD

! E Cannot attach Pants End 2 here. The profiles are different sizes.
.

¢ Modify — Make changes to the On-The-Fly part before placing it in the model.
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o Swap Ends — Swaps the current end, displayed in <angle brackets>. The current end is used to set the
direction of the pants in the next step.

Note: If the picked point is a free end of an existing duct then the transition will connect to the free end and step 4

will be skipped.

Note: If a pants duct is connected to existing ducts only the first end’s profile will change to match the duct the

pants is connected to. If this happens then the other ends of the pants duct will be scaled.

The NavAid is shown at the first picked point, and End 1 of the transition duct is anchored there. You are prompted

e Angle of plane — Rotate the angle of the plane of the NavAid away from the current plane.

e Snap — Snap direction to the NavAid. This may be turned on or off. The current status is displayed in <angle

4,
again:
|Please pick direction : or [plaNE/anGle of plane/SNap<on>]:
e Pick Point — Select the direction of the pants.
e Plane — Toggle the plane of the NavAid.
brackets>.
5.

The last point to pick is the duct’s orientation. You are prompted again:

|Please pick orientation : or

[anGle of plane/SNap<on>]:

¢ Angle of plane — Rotate the angle of the plane of the NavAid away from the current plane.

e Snap — Snap direction to the NavAid. This may be turned on or off. The current status is displayed in <angle

brackets>.

Note: If the Pants are connected to another duct then only orientations that will maintain the connection will be

available.

Ducts — Add Saddle

Menu: SC HVAC / Ducts / Add Saddle
Toolbar Button: E

Command Line: SCHVACSADDLE

Navigator: None

Permissions: HVAC
Adds a Saddle to an existing duct.

Adding a Saddle
1. Start the Add Saddle function.

2.  Choose a duct to add the saddle to.

|Select a duct:

38 ¢ HVAC Reference

ShipConstructor HVAC



3. The HVAC Saddle dialog appears every time a saddle is added. It specifies a profile and end treatment for the
saddle. See On-The-Fly duct creation, HVAC Saddle.

4. Choose the location of the saddle along the duct’s center.

|Choose the Saddle location:

@% <

5. Choose the direction of the saddle end. Pick one of the directions indicated by the blue guidelines, or enter one of
the directions listed. The saddle is added to the side of the duct that is closest to the picked direction.

|Choose the Saddle end direction [Centered/Port/Aft/Fwd/Starboard/Up]:

6. Choose the direction of the saddle’s offset from the center of the duct. Either use the blue guidelines displayed on
the duct, or enter one of the two directions listed.

|Choose the Saddle Offset direction [Aft/Fwd]:

= [ =

-+

7. Enter the Saddle Offset value. For no offset, press Enter or type 0 and the saddle is placed in the center of the duct’s
side.

|Enter the Saddle Offset value:

|
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Systems Sub-Menu

SC HYAC

Ductks 4

Spoal Manager ...
HYAC Options. ..
Catalog Stock Editor, .

g Set Swskem, .,

The Systems Sub-Menu provides functionality for creating and modifying HVAC systems, and for assigning systems to
ducts in an open HVAC model.

Note: Systems for HVAC has been designed in the same fashion as for piping.

System Manager

Menu: SC HVAC / System / System Manager
Toolbar Button: None

Command Line: SCHVACEDITSYSTEM

Navigator: None

Permissions: None

Creates and edits HVAC systems. HVAC systems can have two levels: system and branch. Systems are grouped under
Specs thereby indicating that they are assigned to that spec. Therefore, when placing ducts, one only needs to specify the
System as the Spec is implied by the System.

New System
1. Select SC HVAC / Systems / System Manager... The System Manager dialog is displayed.

2. Select a Spec, Q, from the System tree.
3. Press New or use the right-click menu and click New.

[# System Manager E'

= @ HWAC New

i Q M Coating:
Air Gyhl e B Color 150

Legend
Q Spec
&F Spster

@& Spec not assigned

@? Spec not assigned
but possible match

4. Enter a name for the new System in the New SWBS Item dialog box.
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New SWBS Item 53

Inzertin: - Dema Vent

Type:

[ QK. H Cancel ]

5. Select the Color you wish the systems’ ducts to appear in your HVAC models.

[# System Manager E|
= f HyAL |z Galvanized New
Coating:
= Q Dremo Yent Delete
o - 5 [[peee ]
Air System M Color 160
& Exhaust M ByBlock v
W Color 150
W Eylayer Legend
I ByBlock Q Spes
O ellow & Syster
[ Green @ Spec not assigned
O Cyan ?? Spec not assigned
= Blue but possible match
4 agenta
M Black
B Select Color

6. Set the properties of the new system i.e. Coating and Is Galvanized.

7. Press OK when done to accept or Cancel to discard the changes.

New Branch

1. Select SC HVAC / System / System Manager... The System Manager dialog is displayed.

2. Select a System (‘«? ) under a Spec ( @ ), from the tree.

3. Press New or use the right-click menu and click New.

% System Manager

= & HWAC
= Q Demo Vent

%’ Air Spstern

|
pete

M Calor 150

|z Galvanized
Coating:

MO

Legend

Q Spec

iﬁ‘) Spster

,’2? Spec not assigned

@? Spec not assigned
but possible match

New

4. Enter a name for the new Branch in the New SWBS Item dialog box.

Inzert in:  SYSTEM

Type:
MName:  |Galled

[ Ok H Cancel ]

New SWBS Item X

5. The properties of the new branch are derived from the parent System and cannot be edited.
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[% System Manager g|

= & HvaC
= Q Dremo Yent Coating
@-} Air System [ Color 150
o & Exhaust B Red
Legend
Q Spec
E‘? Systerr

@% Spec nat assigned

?? Spec not assigned
but passible match

6. Press OK when done to accept or Cancel to discard the changes.

To Promote/Demote or reassign Systems to other Specs

1. Select SC HVAC / System / System Manager... The System Manager dialog is displayed.
2. Select the system or branch.

3. Drag the node to another location on the tree, creating either a System or Branch.

4. Press OK to accept the changes or Cancel to discard the changes.

Note: Dragging a node to a system reassigns the properties of the dragged node to that of the target system.

To Modify System Properties

Note: System property changes propagate through all branches

1. Select SC HVAC / System / System Manager... The System Manager dialog is displayed.
2. Select the system for which the properties are to be changed.
3. Change the properties of the system (Name, Color, Coating, and Is Galvanized) as desired.

To Delete a System or Branch

1. Select SC HVAC / System / System Manager... The System Manager dialog is displayed.
2. Select the system or branch to delete.

3. Press Delete or use the right-click menu and click Delete.

Note: You cannot delete a system or branch if ducts have been assigned to it.

Set System

Menu: SC HVAC / Systems / Set System
Toolbar Button: None

Command Line: SCHVACSETSYSTEM

Navigator: None

Permissions: None

Changes the System assigned to a duct when in an HVAC Model Drawing.
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Set the System or Branch of a Duct

1. Start the Set System command.

Select the duct whose system needs to be changed.

2
3. From the Set System dialog, select the desired system.
4

Press OK.

[ Set System

= & HAC
=] @ Demaent
%" Alr System M Color 150

Coating:

Legend

Q Spec

iﬁ) Swpster

a? Spec not azsigned

g? Spec not assigned
but pazsible match

Cancel

(X

On-The-Fly Duct Creation

Overview

It is convenient to create individual ducts on the fly, by specifying their dimensions, end treatments, sheet stock, etc. as
they are needed. The On-The-Fly Dialog allows for the creation and modification of on-the-fly ducts.

The On-The-Fly Dialog appears when an HVAC type is first created. It is used to specify the HVAC part before it is
created and placed in the model. Subsequent ducts will use the same specifications. During the placement of a duct (see
Ducts Sub-Menu) the “Modify” command will bring up the On-The-Fly Dialog to view and edit the current duct’s

attributes.

HVAC Bent PX

Atributes
easurements
Sheet Stock
Insuilation
Profile

Bend Radius
End1:

End Treatment
End 2:

End Treatment

Walue

tetic

1Eg galv. steel sheet

None

Fiectangle - 500mm » 300mm
a7

Flange - £36 - Grm = 32mm

Flange - £36 - Brm » 32mm

Wanes

On-The-Fly Basics

Before you can create your first duct, you must define the following:
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1. Sheet Stock, defined in Manager.
2. Insulation, defined in Manager.
3. End Treatments, defined in the HVAC Stock Editor.

Duct Attributes

The rows in the list on the left side may be edited by double-clicking on them. In some cases, such as when editing a
connected duct, some ends or attributes may be locked.

Duct Preview

The preview on the right may be rotated and zoomed, using the same controls as AutoCAD’s orbit. It also has a right-
click display options menu, and it contains red dimension labels.

Vanes

The Vanes button is located below the preview pane. It brings up the Vanes dialog. Enter the number of vanes and any
information about them. The number of vanes will be indicated on the duct when it is placed in a model (see below).

VYanes E|

Mumber of Vanes: | 3

Motes:

ECQL SPACED
TRAILIMG EMD OF WAMES TO ALWAYS BE DOWNSTREAM

Ok l [ Cancel

Common Attributes
Each type of HVAC has these common attributes, always at the top of the attributes list.

Measurements — The system of measurement, either Metric or Imperial. This defaults to the project settings, found
in Manager.

Sheet Stock - Sclect from the stocks defined in Manager. The sheet stock specifies the material and thickness of
this duct’s sheet.

Insulation — Select from the Insulation types defined in Manager.

End Attributes

Ducts have multiple ends. Depending on the HVAC type, each end has several properties listed under a grey end heading
row. Some types may have unique end attributes, as described in the next section.

Profile

The shape and dimensions of the end profile. A profile row in the HVAC On-The-Fly Dialog can be edited in two ways.
Double-clicking the profile value brings up the HVAC Profile Dialog which is used to set the exact dimensions and
shape of the profile. The Profile Picker button picks up a profile definition from any existing duct in your model.
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Profile Dialog

Enter the Profile type and dimensions. Check “Apply To All” to set each of the ducts ends. Check “Rotate 90” to swap
the two dimensions of a rectangle or ellipse.

[?]
Attributes Walue
Measurements Metric
Sheet Stock 16g galv. steel sheet
Insulation Nare
Elbow Type Founded
Radius 780
Angle a0
End1:
Profile Recta
End Treatment Flange| Attributes Yalue .
End 2: Measurements Metric
Frofile Recta Profile Shape Rectangle
End Treatment Flanges width 500
Elbow Oifset 1] Height 300
Cormer Radius 0
[ Apply b 20
[ Ratate 90

Profile Picker

Click the Profile Picker button ﬂ and you are prompted to select a profile on a duct in your model. The text in the
Profile row will change to describe the new profile.

End Treatment
Select from a list of End Treatments which you defined in the Stock Editor.

Modify/Create HVAC of Different Types

Each HVAC type may be created On-The-Fly. Each type has the Common Attributes listed above, as well as a unique
combination of other attributes.

HVAC Bent

An HVAC Bent is used to draw a straight or bent duct. Both ends of the duct have the same profile, but the end
treatments may differ. The End Treatments are listed separately for End 1 and End 2.
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HYAC Bent S

Attribubes WValue -LENGTH
Measurements Metric
Sheet Stock 16g galv. steel sheet

Insulation Nare

Profile Fectangle - 500mm % 300mm ﬂ
Bend Radius 375

End1:

End Treatment Flange - 436 - Bram » Z2mm

End 2:

End Treatment Flange - 436 - Bram » 32mm

Yahes

Bend Radius

The bent duct has a default bend radius, which is used when the duct is placed in rounded bend mode. This specifies the
radius of the rounded bend corners, and it may also be changed during duct placement for each corner.

HVAC Elbow
HYAC Elbow
Attributes WValue
Measurements Metric
Sheet Stock. 16g galv. steel sheet
Insulation Nare
Elbow Type Founded
Radius 7a0
Angle 90
End1:
Profile Rectangle - 500mm x 300mm ﬂ
End Treatment Flange - 436 - Bmm % 3Zmm
End2:
Profile Rectangle - S00mm » 300mm ﬂ
End Treatment Flange - 436 - Bram » Z2mm
Elbow Offset 0
Elbow Type

The Elbow Type may be Mitered or Rounded.

A Mitered elbow has two end lengths (measured from the center of the elbow). Each end also has a Profile and End
Treatment.

A Rounded elbow has several unique attributes:

Radius
The elbow radius measures the curve of a rounded elbow. It is shown in the preview.
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Elbow Offset

The elbow offset is shown for the second end of a rounded elbow only. It allows you to set a vertical offset between the

two ends.

Angle

For both Mitered and Rounded elbows, the angle is measured between the two end profiles.

HVAC Tee
A tee has three ends. End 1 and End 2 are always in a straight line. End 3 is usually at 90 degrees, but this angle may be

changed.

Each end may have a different Profile, End Treatment, and Length. Lengths are measured from the center of the tee

where the three ends intersect.

End 3 has an Angle, measured between End 1 and End 3. The angle is shown in the preview on the right.

HVAC Tee S

Attributes WValue
Measurements Metric
Sheet Stock 16g galv. steel sheet
Insulation MNare
End1:
Profile Fectangle - 500mm » 300mm
End Treatment Flange - 436 - Bram % 32mm
Length 1000
End 2:
Profile Rectangle - 500mm » 300mm
End Treatment Flange - A36 - Bram x 32ram
Length 1000
End3:
Profile Fectangle - 500mm % 300mm
End Treatment Flange - 436 - Bram % 22mm
Length 1000
Angle a0

HVAC Cross

A cross has four ends.

Each end may have a different Profile, End Treatment, and Length. Lengths are measured from the center of the cross

where the four ends intersect.

End 2, End 3 and End 4 have Angles, measured from End 1. For example, a square cross would have angles of 90°, 180°,

and 270°.
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HVAC Cross

Profile Fectangle - 500mm » 300mm
End Treatment Flange - 436 - Bram % 32mm

Profile Rectangle - 500mm » 300mm
End Treatment Flange - A36 - Bram x 32ram

Profile Fiectangle - 500mm » 300mm
End Treatment Flange - 436 - Bram % 32mm

Prafile Rectangle - 500mm % 300mm
End Treatment Flange - 436 - Bram » 32mm

Attribubes WValue
Measurements Metric
Sheet Stock 16g galv. steel sheet
Insulation MNare
End1:

Length 1000
End 2:

Length 1000
Angle 90
End 3:

Length 1000
Angle 160
End 4:

Length 1000
Angle 270

Yahes

D4

HVAC Wye

A Wye has three ends.

Each end may have a different Profile, End Treatment, and Length. Lengths are measured from the center of the wye

where the three ends intersect.

End 2 and End 3 have Angles, measured from End 1. For example,

Profile Fectangle - 500mm » 300mm
End Treatment Flange - 436 - Bram % 32mm

Profile Rectangle - 500mm » 300mm
End Treatment Flange - A36 - Bram x 32ram

Profile Fiectangle - 500mm » 300mm
End Treatment Flange - 436 - Bram % 32mm

Attribubes WValue
Measurements Metric
Sheet Stock 16g galv. steel sheet
Insulation MNare
End1:

Length 1000
End 2:

Length 1000
Angle 120
End 3:

Length 1000
Angle 240

HVAC Transition

A Transition has two ends, which may have different Profiles and End Treatments.

the wye below has angles of 120°, and 240°.
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HYAC Transition E‘E‘

Attribubes WValue

Measurements Metric

Sheet Stock 16g galv. steel sheet

Insulation MNare

End1:

Prafile Rectangle - 500mm x 300mm ﬂ
End Treatment Flange - 436 - Bram x 32mm

End2:

Profile Rectangle - 300mm % 300mm ﬂ
End Treatment Flange - 436 - Bram » 32mm

Length 1000

Yertical Offset a

Transverse Offset 0

Length

The length is the distance from End 1 to End 2, as shown in the Preview.

Vertical Offset and Transverse Offset
The offsets between the two transition ends.

HVAC Pants

A Pants duct is used to split a larger profile into a variable number of smaller ends. It has a length, which may be zero.

HYAC Pants
Attributes Walug
Measurements Metric [
Sheet Stock, 169 galy. steel sheet
Insilation Hone
Length o
End1:
Frofile Rectangle - 500mm x 300mm ﬂ
End Treatment Flange - 43E - Bram % 22mm
Pants
Pants Ptz - 500mm  300mm
T

All ends in a Pants duct have rectangular profiles with square corners. End 1 is the largest, and it may also have an End
Treatment. End 1°s profile is split into multiple “Pants Ends”, which can be edited with the HVAC Pants Editor.
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HW¥AC Pants

Add a new division Edit an exizing divizion 2 ands
| I Left Leg Width

RihtLegWidth 250 |
—

The HVAC Pants Editor shows a cross-section of the Pants duct. Vertical and horizontal divisions may be added,
modified and deleted.

i 0K i[ Cancel ]

To Add Divisions

1. Select either a vertical L_I_] or horizontal L—1 division by clicking one of the buttons under Add a new division

2. Click inside the Pants cross-section to divide it in half.

3. Edit the dimensions of the two ends in the Edit an existing division section, by changing the values of the two
Pant “Legs”

4. Divisions may be added until there are up to six ends.

To Modify or Delete Divisions
1. Select a division by clicking on the division line. The selected line will be shown in red and two ends that it splits
will be shown in blue.
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Edit or Delete the selected division by changing the values in the two leg boxes or by clicking “Delete Division”
HVAC Pants | |
Add a new division Edit an exizing divizion 2 ands

| I Left Leg Width

Right Lea Width

—
i 0K i [ Cancel ]

HVAC Saddle

When a Saddle is added to an existing duct, the HVAC Saddle Dialog will be displayed to specify the Saddle’s
dimensions. A Saddle has one Profile and one End Treatment.

HYAC Saddle
Attributes | Walue
Measurements Metric
Sheet Stock 16g galv. steel sheet
Insulation Nare
Profile Fectangle - 100mm x 100mm 5'

End Treatment Flange - 436 - Orm % Omm

Wahes
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HVAC Context Menu

% Repeat Straight/Bent Duct

Cut

Copy
Copy with Base Paoint
Paste

Erase

Move

Copy Selection
Stcale

Rotate

Madify HYAC
Mo Spoal
Set System

Deselect Al

Quick Select, ..
Find...
Properties

The HVAC Context Menu is available when an HVAC Model is open. It is used by selecting one or more ducts and
right-clicking.

Modify HVAC

This option is available when only one duct is selected. It brings up the On-The-Fly dialog, which can be used to modify
the selected duct. (See On-The-Fly Duct Creation) If the duct is connected, then some ends and profiles may be locked.

No Spool

The No Spool Option sets the selected duct(s) to No-Spool. A check next to the No Spool option indicates that the
selected duct(s) are No-Spool. If the ducts(s) are already No-Spool, they will be unspooled.

Set System
This option is identical to SC HVAC / Systems / Set System... It changes the System assigned the selected duct(s).

Arrangement Menu

S HYAC Arrangerment

Clip current wigw
Remove clip

Generate Stock BOM
Generate Spool List
Export BOM to Text File

Change HYAC Colars

The SC HVAC Arrangement menu is only available when in an HVAC Arrangement Drawing. It includes all the
functions available in the Piping Arrangement Menu.
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Use the standard ShipConstructor functions, such as Attach XREF's to populate the drawing with structure, outfit, pipe
and HVAC models.

SC HVAC Arrangement - Clip current view
Menu: SC HVAC Arrangement / Clip current view
Toolbar Button: None

Command Line: SCCLIPVIEW

Navigator: None

Permissions: None

Clip current view is a utility function that provides a convenient method for setting up AutoCAD clipping planes inside
of a viewport.

Note: Before running the command you need to switch to the viewport in which the clipping plane is to be applied.

Field of Yiew Plane

Far Clipping Plane H“}\-\ f

Mear Clipping Plane

Vizible

Invisible

Invisible

/ LT 6_-_-_“‘—-—-

0 g Invizible
] o
Vizible \

Field of Yiew Plane

1. The command line prompts you to: Enter Point on Plane 1: Choose a point on one of the clipping planes to be
used (whether it is the front or back clipping plane will be determined by ShipConstructor).

2. The command line prompts you to enter a second point: Enter Point on plane 2: Choose a point on the second
clipping plane (whether it is the front or back clipping plane will be determined by ShipConstructor).

Note: If the clipping planes are not to your liking you can remove them with the command SC Arrangement -
Remove clip (see below).
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Before Clipping After Clipping

SC HVAC Arrangement - Remove clip
Menu: SC HVAC Arrangement / Remove clip
Toolbar Button: None

Command Line: SCCLEARCLIP

Navigator: None

Permissions: None

This command removes the AutoCAD clipping planes from the currently selected viewport.

SC HVAC Arrangement - Generate Stock BOM
Menu: SC HVAC Arrangement / Generate Stock BOM
Toolbar Button: None

Command Line: SCHVACARRANGEBOM

Navigator: None

Permissions: None

Creates a Bill of Materials in the arrangement drawing. BOM's are usually generated from paper space.

Note: In order to Generate Stock BOM’s, BOM definitions must exist. See Navigator/HVAC/HVAC BOM on how to
customize and create BOM’s.

1. Start the Generate Stock BOM function.

2. You are prompted to select a text entity. The command requires you to select a text entity (see the Note below) in
order to get the insertion point for the BOM and to get the text style information, which will be used to format the
BOM. This way the user can create a custom Arrangement Template that will help keep things standardized across
the project.
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|Select Text entity to set the BOM properties from:

Note: You cannot use a multi-line text entity with this function. Use either the “text” command on the command line to
enter a single line text entity or use the Single Line Text from the AutoCAD Draw drop down menu.

Mulkiline Texk. ..

Surfaces
Solids k

3. The HVAC Arrangement BOM Options dialog will appear. Once all settings (described below) have been
configured to user satisfaction click OK to generate the BOM and the labels in the Arrangement Drawing.

[ HVAC Arrangement BOM Options

AllParts BOKM to Uze
MyBOM

Label Stocks

Label Text Height: |4

Label Bubble Height: | 2

Label Offset: 20

Label In Paper Space
[ 5cale ToView
[] Label Only Wisible HWAL
Bubble Prefis Texst: |AIR-
Include ltems
() Include all items
() Only include nen-spooled items
) Only include spooled items

[ List Only Visible HVAL

0K ] [ Cancel

All Parts

The left of the dialog box contains a number of check boxes which are used to customize what will be included in the
BOM (see below). The All Parts option will automatically include all types of HVAC, or the individual types can be

selected to fully customize the BOM.

[ &llParts

Bents

[ Connectars
[ Elbows
Tees
Wes

[ Crosses
[ Pants
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List Only Visible HVAC - Only visible HVAC parts will be included in the BOM. Those outside the clipping planes
and the viewport will be ignored.

[ List Ol Visible HYAC

BOM To Use

BOM ta Use
rApB Ok w
Label Stocks
Label Test Height: 4

Label Bubble Height: | =
Label Offset: a0

Label In Paper Space
[ Scale TaWiew
[] Label Only isible HYAL
Bubble Frefis Text: | AIR-
Include [tems
(®) Include all iterns
() Only include non-spooled items
() Only include spooled items

BOM to Use - The pre-defined BOM to use. See Navigator/HVAC/HVAC BOM on how to customize and create
BOM’s.

Label Stocks - Checking this option will cause all items in the BOM to be labeled with fly-out markers.

In the example above, “AIR-" is Bubble Prefix Text used to identify the pipe as being from the Air system, the three
numbers following reference parts in the BOM as seen below.

TYPE! PAIMT srOOL
1. ELEOW MO J303-4IR-3
2 DUCT MO J303-AIR-5
3. ELEOW MO J303-4IR-3
4, CONMECTOR MNO J303-4IR-3
o COWWNECTOR  NO JA03-AIR-5

Label Settings:

¢ Label Text Height - Height of Label Text in drawing units.

e Label Bubble Height - Additional Bubble Height combined to the Text Height to generate a total bubble height.
o Label Offset - Length of the offset leader line in drawing units.

e Label In Paper Space - Place labels in Paper Space.
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e Scale To View - Scales the labels to the zoom level of the viewport so they always appear to be the same size. This
option is only available if the labels are being placed in Model Space; however the units are measured in Paper
Space.

e Label Only Visible HVAC - Label only ducts that are visible in the current viewport (ignore those that have been
clipped).

e Bubble Prefix Text - Text to be placed in front of the BOM number in the Label. (can be left blank).

Include Items

¢ Include All Items - Includes all HVAC items in the BOM. This is the default.

e Only include non-spooled items - Includes only HVAC that are not assigned to spools.

e Only include spooled items - Include only HVAC items that have been assigned to spools.

SC HVAC Arrangement - Generate Spool List
Menu: SC HVAC Arrangement / Generate Spool List
Toolbar Button: None

Command Line: SCHVACSPOOLBOM

Navigator: None

Permissions: None

Creates a list of Spools in the arrangement drawing. Spool Lists are usually generated from paper space.

1. Start the Generate Spool List function.

2. You are prompted to select a text entity. The command requires you to select a text entity (see the Note below) in
order to get the insertion point for the List and to get the text style information, which will be used to format the

BOM. This way the user can create a custom Arrangement Template that will help keep things standardized across
the project.

|Select Text entity to set the BOM properties from:

Note: You cannot use a multi-line text entity with this function. Use either the “text” command on the command line to
enter a single line text entity or use the Single Line Text from the AutoCAD Draw drop down menu.

PN rulkiline Texk. ..
curfacos , MJ
Solids b |

3. The Spool List Settings dialog will appear allowing the user to customize many facets of the List to be
generated. Once the settings have been configured to user satisfaction (see below) click OK to generate the List and

labels.
Spool List Settings g|
Text Height 100 IIIHHIII
st Height: (i
Bubble Height: |2

Leader Length: |25
# of Rows: 28

Leading Text:  |A

R-
[ Label In PaperS pace
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Text Height - Height of Label Text in drawing units.
Bubble Height - Additional Bubble Height combined to the Text Height to generate a total bubble height.

Leader Length - Length of the offset leader line in drawing units.

# of Rows - Maximum number of rows the Listing can have. If the number of spools exceeds this number then
multiple columns will be created.

Leading Text - Text to be placed in front of the Listing number in the Label (can be left blank).
Label In Paper Space - If this option is checked then the labels are placed in Paper Space.

Below is an example Spool List, as inserted into an Arrangement Drawing.

SPO0OL MAME
1. J3203-AIR-4
2. J303-AIE-3
3. JE0E-AIE-&
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