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Figure C-2.

Haworth Layout Tablet

CHANGE PAGE
FACLLﬁnyOUT

C-5/C-6




Ve

_

1
\ s
N

0]
F
F
1
C
E
F
U
R
N
|
T
U
R
E
L
A
Y
0
U
T

OFFICE

BOOKCASE

LENGTH

NO.
SHELVES

OFFICE
CABINET

12X 30

12 X 36

12 X 30

18 X 36

12 X 36

24 X 36

12 X 36

36 X 36

UNIVERSAL
18 X 36

COFFEE
MACHINE

CHAIR

60461690 03

CREDENZA

Figure

DRAFTING
TABLE

w/
CHAIR

W/0
CHAIR

40 X 60

44 X 72

LEGAL

LEGAL

LEGAL

LEGAL

UNIVERSAL
30 X 60

UTILITIES

AIR
SUPPLY

SPRINK

JUNC-
TION

SWITCH

CHANGE PAGE
HAWORTH COMP
(HAW1)

C-3. Office Furniture Layout Tablet

CHANGE PAGE
FAC. LAYOUT
(LAY1)

c-7/c-8




S

60461690 03

F:
A
C

TERMINATE CURRENT
THEN LIST BUILDING DWGS

DRAWING

TERMINATE CURRENT

DRAWING

AND END SESSION

REPAINT

DIAGONAL
POSITION

1/2 X

N

RETRIEVE
BASE

MOVE
WINDOW

> —

ZOOM

N\

NAME
A
Z0OM

RETRIEVE
NAMED
ZOOM

1/8"=1"-0
RESCALE

PERMANANT
STRUCTURE

DEMOUNT.
WALLS

ROOM
NUMBERS

UNBLANK
LEVELS

FURNITURE
AND
PANELS

HANG ON
COMPONENT

POWER
LAYOUT

Figure C-4.

CEILING
GRID

Facilities

LIGHT
LAYOUT

FIRE
ROUTES

Management Tablet

- C-9/C-10




o

GPL PROGRAMS

ICEM Facilities uses many programs written in the Graphics Programming Language (GPL) to

automatically execute ICEM Design/Drafting functionms.

code and compiled code on files FACGPLS and FACLIB respectively.

‘These programs are executed by tablet picks but could also be run by name.

ICEM Design/Drafting GPL Programming Language manual for information on GPL use.

The program names and functions are as follows:

Name

FACGPL
CALC
SQFEET
DUPNOTE
NEWWAL
REMWAL
NEWDOR
REMDOR
NEWLIT
REMLIT
NEWALR
REMAIR
NEWSWI
REMSWI
NEWOUT
REMOUT
OUTDOR
INIT

60461690 03

Function

Constructs walls, doors, windows, and columms.

Functions as a calculator.

Computes square footage.

Places the same note at selected locatioms.

The following 12 program names indicate installation or removal of
door, light, air supply, switch, or outlet, respectively.

Removes door symbol and closes the opening with a continuous wall.
Sets variables in the Run Time Library.

These programs are provided as source

Refer to the

wall,
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<_ _/ ' ATTRIBUTES E

Attributes are names and numbers associated with entities in an ICEM Design/Drafting
drawing. Within ICEM Facilities, attributes are used as keys or pointers for report
writing. They are attached to entities to identify Haworth components, office furniture,
and construction work for installation and removal of walls, doors, lights, switches,
outlets, and air supplies.

Refer to appendix F of this manual for a list of attributes used for Haworth components and
office furniture. -

In addition to those attributes the following are used:

(\_/) REMOVE WALL
NEW WALL
REMOVE DOOR
NEW DOOR
REMOVE LIGHT
NEW LIGHT
REMOVE AIR SUPPLY
NEW AIR SUPPLY
REMOVE SWITCH -
NEW SWITCH

Y REMOVE OUTLET
<:,/) NEW OUTLET

These attributes are self-explanatory.

O
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PATTERNS F

Within ICEM Design/Drafting, a pattern is defined as a set of entities that are combined and
stored together under a name to allow those entities to be easily reproduced at will. The
patterns in this appendix have been presented with the attributes displayed at the upper
right side of the pattern illustration.

ICEM Facilities usés patterns for Haworth components, office furniture, and other commonly
drawn components.

There are two pattern files in the ICEM Facilities package. They are direct access files
FACPAT1 and FACPAT2. .

Any of these patterns can be called by name. Those marked with.an asterisk before the
original name can only be called by name; the others are called by making tablet picks..

The following figures illustrate these patterns:

Figures Patterns
F-1 to F-3 Primary pattern list
F-4 to F-6 Patterﬁs created on levels
F-7 Pattern symbols
F-8 Illustration of the north symbol
F-9 Illustration of the scale in feet symbol
F-10 Secondary pattern list .
F-llvto F-13 Patterns created on levels

Figures F-1 through F-3 are a list of the patterns stored on FACPATI.

60461690 04 F-1
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oLola PATTERN LIST '
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Figure F-3. Primary Pattern List (continued)
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Figure F-~4 is an illustration of the patterns from FACPAT1 that were created on original
level 7. These patterns are oriented in the bottom left cormer of the pattern.
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Figure F-4. Patterns Created on Original Level 7
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Figure F-5 is an illustration of the patterns from FACPAT]l that were created on original

level 107. These patterns are oriented in the bottom left corner of the pattern.

Figure F-5.
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Figure F-6 is an illustration of the patterns from FACPAT! that were created on original
level 108. These patterns are oriented in the top left corner of the pattern with the
following exceptions. TPR-36, TPR-42 and TTC-1936 are oriented in the middle. CTS-515 is
oriented at the middle left side. DS-3 is oriented in the middle of the bottom line.
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Figure F-6. Patterns Created on Original Level 108
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Figure F-7 is an illustration of the key to symbol pattern. It is oriented in the top left
corner of the figure. This pattern is on FACPAT1l. The parts of this pattern come from
several different original levels and hence, when placed on a drawing, original levels
should NOT be retained.

KEY TO SYMBOLS

EXISTING WALL
REMOVE WALL

NEW WALL 4
NEW ROOM NUMBER ()

DUPLEX OUTLET =

FLUORESCENT FIXTURE| >

AIR SUPPLY

Figure F-7. Symbol Patterns
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Figure F-8 is an illustration of the north symbol. ' It is oriented in the middle and has an
original level of 37. This pattern is on FACPAT!.

Figure F-8. 1Illustration of the North Symbol

Figure F-9 is an illustration of the scale in feet symbol. It is oriented at the side of
the pattern and has an original level of 2. This pattern is on FACPAT!.

SCALE IN FEET

L | 1 | J | ]
0 S 10 15 20 25 30

Figure F-9. Illustration of the Scale in Feet Symbol

60461690 03 F-9




Figure F-10 is a list of the patterns stored on FACPAT2.
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Figures F-1l1 and F-12 are illustrations of patterns from FACPAT2 that were created on
These patterns are oriented in the top left corner of the

original levels 30 and 3l.
patterns.
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Figure F-l1.
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Illustrations of Patterns Created on Original Level 30
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F-12
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Figure F-12. 1Illustrations of Patterns Created on Level 31
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Figure F-13 is an illustration of the patterns from FACPAT2 that were created on original

levels 35 and 36 with the following exceptionms.
40, SPRINKLER on level 60, and the AIR SUPPLY on level 50.

the top left corner of the patterns.

CHECKER.BROACH.ITW
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HEL ICAL Lw
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jEC
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COMPARATOR.EXCELLO.M

Figure F-13. Illustrations of Patterns Created on Original Levels 35 and 36
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LEVELS

The following levels are set, blanked, and unblanked by tablet picks from page FACI.

- PATTERNS

PERMANENT STRUCTURE
DEMOUNTABLE: WALLS
ROOM NUMBER
TITLE BLOCK
FURNITURE
COMPONENTS
MECHANICAL LAYOUT
POWER LAYOUT
CEILING GRID
LIGHT LAYOUT

FIRE ROUTES

SPACE ACCOUNTING
MISG. TEXT
DIMENSIONS
SYMBOLS

Current Construction

NAt

New Construction

Na t
101
103
104
107
108
110
125
130
124
Nat
Na t
139
106
105

Note that original levels for patterns may not correspond to these levels.

TNA indicates NOT APPLICABLE.
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- | ICEM FACILITIES | H

The following-'is a list of the files provided in the ICEM FACILITIES software package and
descriptions of each file.

Access/Content File Name Description
Indirect Source INSTALL The installation procedure
Direct Binary FACTFIL Facilities tablet file
Direct Binary FACMSTR MSTRING file
Direct Binary FACPATI Global pattern file
~ Direct Binary FACPAT2 Global pattern file
7 Indirect Source FACGPLS GPL source
K\//‘ Direct Binary FACLIB Compiled GPL library °
Direct Binary FACGPRT GPARTS file with tablet overlays, pattern
’ descriptions, and example layouts.
Indirect Source EXAMPLE Input trace for example layout
Indirect Source ICEMFAC Procedure file for ICEM Facilities
Indirect Source REPSRC Report generator FORTRAN 5 program
Indirect Binary REPABS Absolutized version of REPSRC
Indirect Text OFDATA Office component data base
Indirect Text HWDATA Haworth component data base
) Indirect Text CEDATA Cost estimate component data base
- Indirect Proc REPORTS Procedure file to run the report generator
<:;;> Indirect Proc VERIFY Installation verification procedure
Indirect Source VERIT Input trace file for verification

o
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REPORT WRITING |

ICEM FACILITIES produces three kinds of reports: Haworth bill-of-materials, office
bill-of materials, and construction estimates. The bill-of-materials reports present a
listing of all those items specified in the drawing. The construction estimate report
presents the total estimated cost for removal and installation of doors, demountable walls,
etc. specified in the drawing.

To generate a report follow this procedure:

1. Select tablet pick BILL OF MATRL. on page FACIl.

2. Terminate ICEM Design/Drafting by keying in F.4.3.Y

3. In response to the NOS prompt, enter: -
BEGIN,, REPORTS

4. Make a menu selection for desired report.

REPORT

1 OFFICE BILL OF MATERIALS

2  HAWORTH BILL OF MATERIALS

3 NEW CONSTRUCTION COST ESTIMATES
4  TERMINATE

5. The report is then displayed on the screen and the menu is repeated. Continue- by
selecting another report to be generated, or select 4 TERMINATE to end the report
generation.

6. The reports reside on local files OFBILL, HWBILL, or CEESTM. Save and route them as
desired.

Figures I-1 and I-2 show examples of two of these reports.

HAVORTH
SILL OF MATERIALS
PART ‘ﬂ!t 1 WTEST

ATTRIBUTE QTY  UNIT  EXTENOED
NANE DESCRIPTION cosT  COST
asaa SS852888888 ane 2888 m
C15-815 68 X §8 COUNTER TOP / PROFILE B / LT OAK 1 7.0 77.98
05-3 PENCIL DRAVER / PROFILE @ 1 9.68 8. 59
FORY -3 3:-8 Reg. FLIPPER DOOR /PROFILE B/LT O~ | 05.60 %.58
LbBY-3 3.-8 LATERAC FILE BIN / PROFILE DALY 1 155.08 156.08
S 3 3:~3 REGULAR SHELF / PROFILE B 1 44ll8 “.19
11 FABRIC TACK BOARD 2°-0 X 16 / COLOR 1 W0 49.40
W3 3°-0 TASK LIGH 1 Bl $1.38
PR 36 ROND TABLE 36 "o1a./ PRoFILE T o 1 121.88 121.68
PR 42 ROUND TABLE 42 DIA./ PROFILE ® /LT OAK 1 13588 1K.8%
TTC- 1936 TYPING TAGLE §/CASTORS IGKBE/LT OAK/S 1 I%2e 176
ToTAL 8. 9
Figure I-1. Haworth Bill of Materials
60461690 03 I-1




PLANT ENBINEERING
PROJECT ESTIMATE

PART MAE : TESTIC

woKK TYPE ary WIT UNLT EXTENDED
MEASURED cost CosT

assesaiss [ asssssns asss SER88808
MOVE AIR [UPPLY 1.8 [ 2] 45.08 485.90
REMOVE WALL 2.3 LIN FY 2.58 $.00
NEV WALL 2.48 LIN FY 45.08 118.86
MOVE WALL §.51 LIN FT %.08 197.80
MOVE SVITCH 1.0 £A 20.80 0.0
MOVE QUTLET 1.08 EA n.0 23.00
WOVE DOOR .08 €A .80 09.890
MOVE LIONT 1.00 [ 7] .00 0.00

TOTAL 440.44

Figure I-2. Plant Engineering Project Estimate

UPDATING THE DATA BASES

Updating the component data bases (files named OFDATA, HWDATA, or bEDATA) should be done by
the user with a text editor.

The Haworth and office component data bases contain three columns of information. The first
column is the attribute name of the component. This attribute name must correspond exactly

to the attribute assigned to the component entities in the ICEM Facilities part. Note that

these attributes are assigned automatically through pattern retrieval and the GPL programs.

The second column contains a description of the component and the third column contains the

current price of the component. .

Office Component Data Base Format:

Character Position

1 - 21 Attribute name -
22 Blank
23 - 67 Description of component
68 - 77 Price

Haworth Component Data Base Format:

Character Position

1 -11 Attribute name
12 Blank

13 - 60 Description
61 - 70 Price

The construction cost estimate data base contains the attribute name, the current price, a
reuse. factor, a units identifier, but no description. The reuse factor is a number from 0
to | which gives the percentage of the removed componment that can be reused. The units
identifier -is either a O for components measured in units or a 1 for components measured in
linear feet. '

I-2 60461690 03
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Example:

Suppose there are 10 feet of new wall and 10 feet of remove wall in an ICEM Facilities

part. If there is a 0.7 factor on move wall, the resulting report will show 3 feet new

wall, 3 feet remove wall .and 7 feet move wall. Note reuse factors are only written to MOVE

attribute names.
Construction Cost Estimate Format:

Character Position

1 - 21 _Attribute name
22 - 30 . Blank
31 - 40 Price
41 - 45 Blank
46 - 51 Reuse factor
52 - 55 Blank
56 - 57 Units identifier

Figures I-3, I-4, and I-5 show examples of the component data bases.

AR SUPLY 24X24 AIR SUPPLY DIFFUSERION
800r.. 1238.2 BOOKCASE 12 X 38 2 SHELVES
800X, 1238.3 CASE 12 X B0 3 SHELVES
BOUK . 1236.2 BOOKCASE 12 X 38 2
00K, 1236.3 B00KCASE 12X 38 3
Cngl. @181 OFFICE CABINET=-UN lvllu' uxn
CAB!, 1236.2 OFFICE CABINET-2 SHELVES- 12XD8
CAB:. 1030 . ALL OFFICE CADINET- 18
CAiB1.2436.ALL OFFICE CABINET- 24X28
CAlY . 3636 . DFF1CE CABINET- BEX38
CAG1. 47288 .NC CADDS 4 WORK STATION - 42Xx89
CAS1.4268.57 4 WORK STATION - 42X80
CHA LR, SYMBOL HAIR SYD TOUR
CHI.CKER . BROACH. I Tw IY' HELICAL LEAD BROACH CMECKER
CHECYER.GEAR.FELLOVS FELLOWS RED LINER GEAR CMECKER 4776.00
COMA, 3232 OFFICE COFFEE MACHINE §08.08
COMPARATOR,.EXCELLO.MOL EXCELLO COMPARATOR MDL.14-814, 5225.00
COMPARATOR, [ TW. TOOTH 1T T.’:OTN SPACIND COMPARATOR §776.88
COMPARATOR. POT, JAL JAL POT MATRIX COMPARATOR 4006.00
2ty 3 1 CONFERENCE TABLE - UNIVERSAL-30X808 166.00
COTO. 3060 CONFERENCE TABLE BOX80 OVERWANG TOP 170.88
CRfD.0!81 CREDENZA 12X60 226.00
Df.Sx . 0101 DESKX UNIVERSAL J8x88 220.08
DLSK. 3955 .NC DESKX 38X5% 270.00
+3855.87 DESK 38X56 . 276.90
DLSK. 3860.NC DE X80 312.58
SK. 3060.8T DESK X80 312.68
DESk. 4472 .NC DESK 44X72 .
DLSK.4472.ST DESK 44X72 372,
TA, 4068 .NC TING TABLE 48x88 B
DRTA.4068.ST DRAFTING TABLE 48 .
DRTA.4472.NC . DRAFTING TAGLE 44X72 §66.90
DRTA.4472.87 DRAFTING TABLE 44X72 $00.00
F1L0.2 2 DRAVER LEGAL FILE CABINET 10X20 89.08
FILG.3 3 DRAVER LEGAL FILE CABINET 18X20 70.98
FILG.4 4 DRAVER LEGAL FILE CABINET 10X20 .08
FiL0.5 5 DRAVER LEGAL FILE CABINET 18X28 90.06
FIS$T.2 2 DRAVER STD. FILE CABINET 18X20 40.06
FIST.3 3 DRAWER STD, FILE CABINET 16x20 §6.06
F187.4 DRAVE! LE CABINEY 16X20 80.06
F1S1.§ § ORAWER STD. FILE CABINET 15X28 76.66
ON ELECTRICAL JUNCTION B3OX 1.28
SPRINKLER .HEAD SPR1 AD $5.00
. ELECTRICAL LIOWT SWITCH 1.90
055.F-L.CAQ.1836. FACTORY CABINET 1 195.68
@55.F-L..CAB!I.0101 FACTORY CABINET UNIVERSAL 18XD8 126.60
055.F-L.CAB!. 2138 FACTORY CABINET 2 145.50
055.F-L.CAB).2436.ALL  FACTORY CABINET 24X36 ) 1855.58
065.F-L.CAB!.3636.AlL  FACTORY CADINET m 185.58
@S6.F-L.CART. 2636 FACTORY CART 28X38 §6.08
B55.F-L.CHAIR. SYMBOL FACTORY CHAIR STD.¥WITH mm 197.08
@55.F-L .COMA. 3232 FACTORY COFFEE MWACHINE 32x32 $00.08
LIOHT 2 X 4 mu LIGHMT FOR DROP 1IN G(ll.l' 124.2%

Figure I-3. Office Component Data Base
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c18-518 @9 X 58 COUNTER TOP / PROFILE ® / LT DAK
05-3 PENCIL DRAVER 7/ PROFILE B -
FORY-3 3'-8 REG. FLIPPER DOOR /PROFILE §/LT DAK
FDRY -4 4°-0 REG. FLIPPER DOOR /PROFILE §/LT OAK
FURV-S $°'=@ REG. FLIPPER DOOR /PROF T DAK
LFv-3 3°-0 LATERAL FILE OIN / PROFILE B/LT OAX
LFWv-4 4°-@ LATERAL FILE BIN 7 PROFILE B/LT OAK
LFAV S q°-0 LATERAL FILE DIN 7/ PROFILE B/LY OAK
- 166 TABRIC PAMNEL 1°X68" PROFILE 7COLOR
F 108 FARRIC PANEL 1 °X00" LE /COLOR
PF 266 FABRIC PANEL 2°'X68" LE /COLOR
208 FABRIC PAEL 2°X80* LE § /COLOR
#F 066 FABRIC PANEL 3OXE8" PROFILE /COLOR
oF 3000 FABRIC PANEL XG8* LE /COLOR
#F G FABRIC PAMEL 3°X66* LE 8 /COLOR
] FABRIC PANEL 3°X88" LE § /COLOR
Pr 466 FABRIC PANEL 4°X88" LE /COLOR
#F 408 FABRIC PANEL 4°X88" LE § /COLOR
Pt 566 FABRIC PANEL 5°'X86"° PROFILE /COLOR
o S0 FABRIC PANEL 5°X88° PROFILE B /COLOR
V142 VIDENE PANEL 1°X42/ PROFILE B/ LT OAK
Pv-166 VIDEME PANEL 1°X88/ PROFILE 8/ LT OAK
Py-242 VIDENE PANEL 2°X42/ LE B/ LT OAK
Pv-266 VIDENE PANEL 2°X88/ PROFILE 8/ LT OAK
Py -3842 VIDENE PANEL 3OX42/ E B/ LT OAK
Py - IDENE PANEL P9XE8/ LE 87 LY Oax
PV-342 VIDENE PANEL 3°X42/ B/ LT 0N
V-2%8 VIDENE PANEL 3°X68/ PROFILE 8/ LT DAK
oV -442 VIDENE PANEL 4°X42/ PROFILE B/ LY OAK
-456 VIDENE PANEL 4°X88/ PROFILE B/ LT OAK
V542 VIDENE PANEL §°X42/ PROFILE B/ LT OAK
= VIDENE PANEL §°X86/ PROFILE 8/ LT OAK
SFC-68 NTER T/ PROFILE 8/ LY OAK
C-80 FULL CTR. SUPPORT 20X88 /PROFILE B/LT OAK
SFE-66 FuL £ K86/ PROFILE B/LT 0AK
SFE-08 FLL END 7 PROFILE B/LT OAK
SC-66 172 CTR. SUPPORT 21X85/ PROFILE B/LT OAK
HC-89 172 CTR. SUPPORT 7 PROFILE B/LT OAK
SHEL-6§ 172 END SUPP-LEFT 21X85/PROFILE B/LT OAK
SHEL -88 172 END SUPP-LEFT 21X8d ILE BT OAK
SHER-66 172 END SUPP-RIONT 21X88/PROFILE BAT DAK
SMER-80 1/2 END SUPP-RIGHT 21X88/PROFILE B/LT OAK
sR-3 3-8 REGULAR SHELF 7 PROFILE B
;-4 4°-9 REDULAR SHELF / PROFILE B
$°~@ REGULAR SMELF / PROFILE
B-318 FABRIC TACK SOARD 2°=9 X 18 / COLOR
8-418 FABRIC TACK BOARD 4°=8 X I8 / COLOR
FABRIC TACK SOARD §°-@ X 16 / COLOR
TBUC-$11 R COUNTER TACK BOARD/S'~@ X 11
T~ 3°-0 TASK LISHTY
n-e 4@ TASK LIGNT .
n-s §°-0 TASK LIGHT
PR-38 ROUND TABLE 385 DIA./ PROFILE 8 /LT OAK
ROUND TABLE 42 DIA./ PROFILE B /LT DAK
T7C~1038 TYPING TABLE W/CASTORS 10X368/LT OAK/BD
-4 98 DEG. CORNER WORK SURFACE W/KEY LT OAK
v3-324 EX24 VORK SURFACE/PROFILE B/LT OAK
228 I6X30 WORK SURFACE/ PROFILE 87 LT OAK
ws-424 40%X24 YORK SURFACE/ PROFILE 8/ LT OAK
Vi 438 48X30 WORK ACE/ PROFILE 8/ LT DAK
€8X24 VORK SURFACE/ PROFILE 8/ LT DAK
-t S9X38 VORK SURFACE/ PROFILE B/ LT DAK
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.Figure I-4, Haworth Component Data Base

REMOVE AIR SUPPLY
&y AIR SUPPLY
®UVE AIR SUPPLY
RENOVE WALL

NEV wALL

MOVE wall
REMDVE SWITCH

Figure I-5. Construction Estimate Component Data Base
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FACILITIES GPARTS FILE . J

There is a permanent file named FACGPRT which is supplied with ICEM Facilities. This file
contains example layouts, tablet overlay drawings, as well as pattern diagrams and
descriptions. These files may be accessed using the RESTORE tablet picks on tablet overlay
LAY!.

Figures J-1 through J-5 are illustrations of the patterns and example layouts contained on
this file. Tablet overlay drawing illustrations are shown in appendix C of this manual.
These illustrations and parts are provided in ICEM Facilities as .examples of how the ICEM
Facilities package can be used or modified.

T UM; — B e i
122 N ‘

a a a\ . —

Figure J-1. WING

-

Figure J-2. 3D-WING
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Figure J-3 is an illustration of Control Data Corporation World Headquarters seventh floor,
part name TOWER.
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Figure J-3. CDC World Headquarters, Seventh Floor
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The level conventions for this part are as follows:

LEVEL CONVENTIONS FOR PART TOWER

Level Number Description
0 1 -manent Structure Shell and Core
1 Demountable wall
2 Small Text
3 Large Text
4 Light Layout
5 Air Duct Layout
9 . Staircase
34 Fire Routes
35 Space Allocation Scales
100 Scales
10l Proposed New Walls
103 Proposed New Name Numbers
104 KEY for new Construction
105 New Construction Symbols

60461690 03
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Figure J-4 is an illustration of Control Data Corporation Energy Technology Center. -
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Figure J-4. ETC Demo
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PATTERN PATTERN PATTERN PATTERN PATTERN
NAME:PF566 NAME:PF466 NAME:PF466 NAME:PF 3068 NAME PF2668
LEVEL:107 LEVEL:107 LEVEL:10?7 LEVEL:107 LEVEL:10?
PEN:1 PEN:1 PEN:1 PEN:1 PEN:1
ATTRIB:PF-566 ATTRIB:PF-466 ATTRIB:PF-466 ATTRIB:PF-30668 ATTRIB:PF-2868
ORIGIN: LOWER ORIGIN:LOWER ORIGIN: LOWER ORIGIN: LOWER ORIGIN:LOWER
LEFT LEFT LEFT LEFT * LEFT
_  —— 1 f —— ] _ —_
PATTERN PATTERN PATTERN PATTERN PATTERN
NAME:PF580 NAME:PF480 NAME:PF380 NAME:PF3080 NAME:PF280
LEVEL:107 LEVEL:107 LEVEL:107 LEVEL:107 LEVEL:107
PEN:1 PEN:1 PEN:1 PEN:1 PEN:1
ATTRIB:PF-580 ATTRIB:PF-480 ATTRIB:PF-380 ATTRIB:PF-3080 ATTRI1B:PF-280
ORIGIN: LOWER ORIGIN:LOWER ORIGIN:LOWER ORIGIN: LOWER ORIGIN:LOWER
LEFT LEFT LEFT LEFT LEFT
Figure J-5. Pattern Diagrams.
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L COMMON ICEM DESIGN/DRAFTING RESERVED FILE NAMES K
ICEM Facilities makes use of the following ICEM Design/Drafting files on a regular basis:
File Name 1/W/0ut Section Use
GPARTS 1 6.;.2 Retrieve part from global file.
GPARTS 0 6.1.1 Save part on global file.
GPLLIB I 5.13.3 GPL compliled program library.
i 1T 0 Intro Input trace.
& LIST 0 5¢6.5 Attributes of entities.
MSTRING I 7 Tabiét menu string, user generated.
MSDIR 1/0 7 QSTRING file directory for system use only.
PATTERN I 6.2.2 Create pattern.
PATTERN (o] 6.2.3 Retrieve pattern.
<:::> TAPE3 I/0. Intro Data base.
TAPE9 0 7.2 Plot file.
TFILE 1/0 7.13 Tablet pages.
You can cause ICEM Design/Drafting to generate other files not generally used with ICEM
Facilities as listed in appendix C of the ICEM Design/Drafting Data Management manual.
C
O
60461690 03 K-1
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PROCEDURES TO EXECUTE ICEM FACILITIES L

This appendix reflects the execute procedure file as supplied with ICEM Facilities. It will
not reflect changes implemented by your support programmer.

l. Log into a graphics terminal under a user name with ICEM Facilities either installed or
with access provided.

2. Execute the command BEGIN,,ICEMFAC.

This procedure was written assuming that
ICEM Design/Drafting Version 1.60 is stored
as a direct access file named ICEMDDN on
user name APPLLIB. If these assumptions are
incorrect, you must change lines 10 through
12 of procedure ICEMFAC in file ICEMFAC to
specify the file and user name in use. This
procedure also assumes direct access file
named GOLIB is stored on APPLLIB.

3. Answer the prompt
FILE NAME FOR DRAWING FILE?

If the procedure file aborts, the file does not exist. You must define the file with the
command DEFINE, filenam, where filenam is the name you assign to your file. Your file name
may already exist. If it does exist the NOS operating system will respond with the
appropriate message. Your file name must start with an alpha character (A to Z) and be a
maximum of seven characters in length.

Once you have defined the file name, you must return the file using the command
RETURN,filenam. When an empty file name has been defined, execute the command
BEGIN, , ICEMFAC.

4. Answer the prompts:

a. BAUD by indicating the baud rate which you are communicating, i.e., your terminal
setting. :

b. TERMINAL CONFIGURATION. Specify your terminal type and tablet option. You must
have a tablet attached to your terminal tc run ICEM Facilities.

c. ENTER PART NAME. Respond by entering a part file name you choose to use if you have

just created an empty file described in step three. If the file partname is known,
enter it. The LIST command will list the part names currently on file.

60461690 03 L-1
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SHEET NUMBER. If a sheet number does not already exist, choose a number. Usually
the number 1 will do.

ICEM Facilities may respond NEW PART ASSUMED. If it is a new part the following
prompts will appear:

UNITS OF MEASURE

and

DRAFTING STANDARD.
To answer the prompts, an M followed by a carriage return will display the prompts
menu options. If you chose a part name which already exists, this step will be

bypassed.

When the main menu appeatrs, attach the FACl tablet page by entering the ICEM
Design/Drafting command menu string:

Folol6.l

~The following prompt will display:

ENTER 7 CHAR NAME
Type in FACl.

Enter the following ICEM Design/Drafting command menu string to attach the LAYl
tablet page.

Felol6.2

The following prompt will display:
ENTER 7 CHAR NAME

Type in LAYl.

You will be returned to the main menu. Now place the physical overlays located in
appendix C, named FACl and LAYl, on the middle and lower thirds of the tablet.

You are now ready to start using ICEM Facilities. If you are starting a new layout,
begin by picking the INITIALIZE square on the FACl tablet. This tablet pick should no
be used when work is resumed on a previously initialized and saved layout.

To manually change a tablet, repeat step 5b of this appendix. Using the desired page
name, place a new overlay on.the lower third of the tablet.

To use the overlays MGR1 and MGR2, and the corresponding page names MGR1 and MGR2,
repeat step 5 using MGR1 for FACl and MGR2 for LAYl.

60461690
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HVAC : M

The heating, ventilating and air-conditioning (HVAC) overlays have two major components.
Refer to figure M-l. The components are: '

e A set of GPL programs to'do single and double line drawings for round HVAC duct.
6 A tablet overlay to facilitate the use of the GPL programs.

The tablet overlay graphics reside on an ICEM DDN drawing. The tablet programs reside on a
tablet TFILE and on a tablet MSTRING file. The GPL programs are divided into single line
drawing routines and double line drawing routines.

The single line drawing routines allow a user to create a single-line drawing of an HVAC
layout using Reference Point, HVAC modals, and HVAC operation tablet picks on the HVACI
overlay. Single line drawings are drawings of the centerlines of the HVAC ducts.

The double line drawing routines allow a user to draw double line drawings using any of the
tablet picks on the HVAC2 overlay. These are plan views of the HVAC duct layout showing the
duct outlines. The majority of the double line drawing routines are routines to draw
fittings. These routines all require centerlines (for example, the single-line drawing) for
fitting placement. They were written to allow easy fitting placement on a single-line
drawing produced by the HVAC module single-line drawing routines, but the fitting
centerlines need not be created in this way.

The design of an HVAC system begins with an analysis of the building in question using the
location of the building, the construction material, the number of windows, and other
factors. Based on these variables, the cubic feet per minute (CFM) of air flow for each.
room is calculated. Then the engineer makes a sketch of the desired duct layout. The
sketch is given to a drafter and a scale drawing of the layout is made. From this drawing
the duct lengths of each segment are measured by hand and transcribed onto the drawing. The
ducts are also numbered. The duct numbers, length, and connectivity are then used as input
to a design program which sizes the duct and calls out the fittings.

The use of the HVACl and HVAC2 overlays begins after the analysis has been done on the
building and the CFMs for each room are known. At this point, the engineer makes a sketch
of the desired duct layout on a floor plan of the area previously drawn using ICEM DDN. The
sketch may be made using the single-line portion of the HVAC program.

The single-line portion of the HVAC program is used to draw and number the HVAC trunk and
runout segments, the VAV boxes and the diffusers. As the trunk and -runout segments are
being drawn, they are automatically numbered and the length of each segment is captured. At
any point in this process, a trunk schedule or runout may be generated showing the trunk or
runout number, length, and previous segment number. The single line modules eliminate the
need to measure the duct segments on the drawing manually to determine their lengths. The
information from the trunk and runout schedules may be used to create the input file for the
duct sizing program.

Single-line routines generate trunk numbers and runout numbers automatically based on the
trunk numbering parameters. The current trunk number and the trunk increment number are
used to generate trunk numbers. Each time a trunk segment is drawn, the current trunk
number is incremented by the trunk increment number. When runouts are drawn, the runout
number is calculated from the trunk number of the upstream trunk. The first runout number
for any trunk is one plus the trunk number of that trunk. The second runout number is two
plus the trunk number of that trunk.

60461690 04 M-1 @




If changes are required for the single-line drawing, a GPL program assists in replacing a
trunk segment.

Once the single-line drawing has been finalized and all the fitting types are known, the
fittings may be drawn at all of the appropriate locations. Then they may be connected using
the duct routine. This produces the final double line drawing.

'USING OPERATION COMPLETE (]) AND OPERATION REJECT(])

The convention followed in the HVAC fitting GPL programs is that.operation reject ([)
returns you to the previous prompt and operation complete (]) causes you to exit from that
program. An operation reject ([) to the first prompt in any fitting program causes you to
exit from that program. The only consistent exception to this is when entering numerical
parameters. In this case, an operation complete_ (]) accepts the parameter values currently
being displayed. An operation reject ([) still returns you to the previous prompt or causes
you to exit from that program. Any other exception to this convention is noted below.

GROUP STATUS OF FITTINGS

All of the fittings drawn by the HVAC fitting programs are drawn as groups. They can be
deleted using the Delete Last Entity square on the main ICEM DDN tablet overlay. The Delete
Last Entity operation can be used even during the GPL fitting program execution with the
following restrictioms:

1. It can not be used during a numerical parameter prompt.

2. It must be used before answering the fitting location prompt(s). This is because
when the fitting location has been determined, a point is drawn at the location and
that point becomes the last entity.

The Delete Last Entity operation can also be used after exiting the fitting program using
operation reject ([). When the Delete Last Entity operation is used, the system displays

the message:
DELETE ENTITIES IN GROUP?

Answer Yes (Y) to this prompt in order to delete the fitting or duct section just created.

Remémber that the Delete Last Entity operation only deletes one entity or group. It can not
be used to successively delete entities preceding the last entity created.

HVAC TABLET OVERLAYS

There are two tablet overlays supplied with HVAC. HVACl, the upper overlay, deals mainly
with single-line functions and general ICEM DDN operations. HVAC2, the lower overlay, is
used to begin the HVAC. fitting routines. The overlays are designed to be used in conjuction
. with one another and are supplied on a single page.

HVAC1 UPPER OVERLAY

The following-sections describe the tablet squares of the upper overlay, HVACI.
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GRD | erD | ENTITY 1} ypans.
REFERENCE POINT HVAC MODALS HVAG OPERATION | paraus [ oiseiay | MavP. | TS BLANK MENU
DELTA DISPLAY TRUNK ADD ADD DATA VERIFY POINT
\ SCREEN SCREEN MODAL NUMBERING TRUNK ANOUT | oue 1 mwo | PONT | comE | gEEey UaBLANK
A PoS POS STATYS PARAMS, SEGMENTS SEGMENTS INTER.
HVAC INITIAL ADD COLOR | COLOR POINT
: KEY-IN DELTA LEVEL SEGMENT VAV DIFEOS BY By | UNE | curve DEvEL UNBLENK
ASH MANAGEMENT NU FUSERS | (eveL | PenNo. END
B IV FOUND BRAW REAAGE DECREMENT | SINGLE FROM
LINE
LNAL  LINEEND e ERoM | TONEAREST | CONSTRAINED TRUNK TRUNK GROUP oiNE | son2 BUANK UNBLANK
E f ¢ FOOT LINES SEGMENT_ COUNTER ON | OFF CURVES ALL
ADD CHAN
AELL  ponT DELTAFFOM | NoTES TO NUMBER FLEXIBLE MODALS AND FONTS BLANKALL | UNBLANK ALL
oA DRAWING RUNOUTS DUCT or:3 ATYPE OF A TYPE
TO FLEXIBLE TANK UNBLANK
VNS DISTANGE LINE CONNECTIONS | YES | NO wLﬁoDI‘;:‘(s“ED ”L‘EUHJ’AS*‘ED DOUBLE DOUBLE
OET LINE IDENTIFY FONT FONT BLANK |0 X[ TUNBLANK
b INTERSECTION gEUFRggl;lNTT 6 8 10 | 12 DELETE MENU PHANTOM| C-LINE |PHANTOM| C-LINE S'SSEE z3 S:_':SEE
M TRUNK ATTRIBUTE
E SCHEDULE [ E]MANAGEMENT| 14 | 16 | 18 | 20 SELECT CHAIN P ONE END BLANK UNBLANK
\F/*E\f/’osgg( = g %Eﬁr\frlé . o NOTES NOTES
i SET LEVEL SET LEVEL
SCHEDULE é @[ arrRiBUTES | 22 | 24 | 26 | 28 LEVEL ALL POINTS oneen. [EE| Thosmos TO DOUBLE TO DUCT
REPORT ON FILE & LINE NOTES
TvAcT| RUROUT E g 20 | 32 | 34 | 36 wooe | souns TWO ENDS SETLEVED GENERAC
SCHEDULE REGION IN REGION OUT AT INTER. TO SINGLE TABLET
RHOUSEY “prpopt SCREEN | MIDOLE SECTION LINE QUERIAYS
ELBOWS TEES LATERALS CROSSES MISCELLANEOUS
DIE-STAMPED PLEATED STRAIGHT STRAIGHT REDUCING STRAIGHT REDUCING
8 ELBOW ELBOW TEE REQUENG LATERAL LATERAL CROSS CROSS OFFSET e
N (45,90 DEG.) (45, 60, 90 DEG.) r ) o (90 DEGREES) (90 DEG) , '
N - —rrte | —x I | AE | | il | g | e
S D IL.;...II ll-.;-J > > (_.:_J' ‘L.{T f]
|
FABRICATED CONICAL REDUCING CONICAL REDUCING CONICAL CROSS SQUARE TO
vol WEAT | wmm | R | SRIE | BRD eltliRw | WUE | qEm | s |
L ¢ 1 T - — | 0 |
E T § II’J N : N N r l
=F d
W F REDUCING
ELBOW BULLHEAD
ﬁ + TURNING UP TURHINEC AN TEE BULLHEAD FLEXBLE bucT
LT L AD [ e R
S || B | s I | £
N J 4 ]
G HEEL TAPPED FLEXIBLE
s | oDEcREE ELBOW Y-BRANCHES REDUCERS DIFFUSERS Nk DAMPER
ELBOW
— 90 DEGREE REDUCING CONCENTRIC ECCENTRIC s n
90 DEGREE QUARE LATERA — e fef ——
g § Y'BFWiCH Y-BRANCH REDUCER REDUCER DIFFUSER Dlpp%sglh o
]
HVAC2 — ——’E{;E_ _ﬂb: {@ — | —=e—
R. HOUSEY /4 S

Figure M-1. HVAC Tablet Overlays
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REFERENCE POINT DEFINITION

Reference points are used in the single-line routines, and in the fitting routines (the
double-line routines).
centerlines to diffusers, and to define the fitting locations for many fittings.

There are elevep reference ..int modes. The Reference Point Mode menu is displayed:

——~= REFERENCE POINT MODE
1. SCREEN POS

2. KEY-IN
3. LINE END
4. POINT

5. DELTA FROM LINE END

6. DELTA FROM POINT

7. TO A LINE

8. DELTA

9. ANGLE/DISTANCE

10. DELTA S.P.

1l. LINE INTERSECTION

12, IDENTIFY CURRENT REF. POINT

They are programmed on the HVACl tablet overlay on the left side.

REFERENCE POINT
DELTA
SCREEN SCREEN
POS POS {
KEY-IN DELTA
DELTA FROM
LINE END LINE END
DELTA FROM
POINT POINT
ANGLE/ TOA
DISTANCE LINE
UNE IDENTIFY
CURRENT
‘ INTERSECTION REE.POINT |

They are used to add trunk segments, to add runout segments, to draw

Trunk segments, runout segments and centerlines to diffusers are drawn from point to point

A

in a way similar to the ICEM DDN string operation.

segment becomes the beginning of the next trunk segment.

type of operation are SCREEN POS and ANGLE/DISTANCE.

60461690 04
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Many fitting programs use a reference point to determine fitting location. A different set
of reference point modes (POINT, LINE END, and LINE INTERSECTION) are used most often for
this type of operation.

For every fitting that uses this method of placement, the part of the fitting located at the
reference point is described in the documentation on that fitting.

Three reference point modes are maintained by the system:
. Beginning reference point mode
e Next reference point mode
. Fitting reference point mode

The beginning reference point mode is the mode used for positioning the beginning of the
first trunk segment on the drawing. The next reference point mode is the reference point
mode by which trunk segments, runout segments and diffuser duct segments are drawn. The
fitting reference point mode is the reference point mode used in positioning fittings. They
are retained separately because they differ in some respects.

" A reference point mode is defined at its first use. When a reference point mode is first
used, the reference point mode menu is displayed. Select the desired reference point method
from this menu. Once you select a reference point mode, it remains in effect until it is
changed. For example, when a fitting is being drawn that uses a reference point for the
fitting location, the prompts for the reference point based on the reference point mode
currently in effect are displayed.

To change the reference point mode, enter operation reject ([) when the reference point
prompt is displayed. The reference point mode menu is displayed so you can make another
selection on the menu. The selection you make is retained by the system for future use.

After the reference point is defined, the system draws a point at that location. The point
displayed is visual feedback which indicates that the location has been registered. This
point is not permanently retained on the drawing.

Reference point modes that require values to be keyed in allow feet and inches input. The
convention for feet and inches input within HVAC differs slightly from the ICEM DDN
convention. The convention for feet and inches input within HVAC is

X°Y N/D
where

X is the number of feet,

Y is the number of inches, N is the numerator of the fraction, and D is the denominator.
No inch sign (") is needed, but there must be a space between the fractional part and the
rest of the entry. Also, there must be no space between the feet value and the inch value.
Variations include X“Y if there is no fractional part, X if there is no inch value and Y if
there is no feet value. The Y may be greater than 12. A negative number is entered by

preceding the expression with a minus (-) sign. However, formulas or calculations can not
be entered.
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<\,// Below is a brief description of each reference point mode.
1. SCREEN POSITION

Screen position mode is used to establish the reference point by screen position.
This is used if exact coordinates are not necessary or if the grid is activated.
The screen position you select becomes the current reference point. The prompt for
screen position mode is displayed:

*%% SCREEN POSITION #***
ENTER POSITION

2. KEY-IN

- Key-in mode allows you to enter the exact coordinates of the reference point. The
system prompts first for the X coordinate and then for the Y coordinate of the
desired location. The X and Y values are entered using feet and inches notation.

— The prompts for key-in mode are displayed:
‘} .
<\,/ kkk  KEY-IN k&%
X VALUE
Y VALUE

3. LINE END

Line end mode allows you to define a reference point at a line end. First, you
indicate the line and then the line end. This menu selection only works for the

— ICEM DDN line entity type (not arcs, circles, and so forth). The prompts for line
<:\:> end mode are displayed: :

*%% LINE END *k%
INDICATE LINE
INDICATE END

4. POINT

Point mode is used to define an existing point as the reference point. The system
prompts you to select the desired point. The prompts for point mode are displayed:

<:::> *%%  POINT  ***
INDICATE POINT

60461690 04 M-7 @




7.

DELTA FROM LINE END

Delta from line end mode is used to define a reference point at a distance from the
end of a line. You are prompted as in line end mode to indicate which line and at
which end of the line to work. You are then prompted to enter the delta values.
The system prompts first for the delta X value and then for the delta Y value. The
delta values are the distances in the X and Y directions f£1 .a the line end
selected. The delta values are entered using feet and inches notation. The
prompts for delta from line end mode are displayed:

*%% DELTA FROM LINE END *%%*
INDICATE LINE

INDICATE END

%%%  DELTA %%
DX

DY
DELTA FROM POINT

Using delta from point mode you may define a reference point at a distance from an
existing point. You are prompted as in point mode to select a point. Then you are
prompted to enter delta values. The delta values are the distance in the X and Y
directions from the initial point. The delta values are entered using feet and
inches notation. The prompts for delta from point mode are displayed:

*%% DELTA FROM PONT ¥#**
INDICATE POINT

kkk DELTA *kk
DX
DY

TO A LINE

To a line mode defines a reference point at the intersection of an imaginary line
drawn at an angle you specify from the current reference point to the line you
select. You are prompted to enter the angle at which to proceed from the current
reference point to that line and then to select the desired line. The two lines
must intersect. The prompts for to a line mode are displayed:

*%% TO A LINE *%*%
ENTER ANGLE
ANGLE = 0.0000

INDICATE LINE

60461690 04
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\ 8. DELTA
Using delta reference point mode allows you to define a reference point at an X and
Y offset from the current reference point. The delta values are entered using feet
and inches notation. The prompts for delta mode are displayed:
*%%*  DELTA e
DX
DY
9. ANGLE/DISTANCE
Angle/distance mode allows you to define a reference point at the distance
specified from the current reference point in the direction of the angle entered.
You are prompted for the angle and the distance. The angle is measured from the
positive X-axis in a counterclockwise direction. The distance may be entered using
.- feet and inches notation. The prompts for angle/distance mode are displayed:
(
N ’ %*%% ANGLE/DISTANCE *#**

ENTER ANGLE
ANGLE = 0.0000

ENTER DISTANCE ’ -
10. DELTA S.P.

Delta from screen position mode allows you to define a reference point at an X and
Y distance from the screen position selected. This mode allows you to define
reference points at an offset from a grid point. After the screen position prompt,
you are prompted for the X and then the Y displacement. The delta values are
entered using feet and inches notation. The prompts for delta from screen position
mode are displayed:

%*%% DELTA FROM SCREEN POSITION ***
ENTER POSITION

k%%  DELTA  *%%
DX

O

11. LINE INTERSECTION

Line intersection mode allows you to define a reference point at the intersection
of two lines. This mode is useful in the placement of some fittings which must be
placed next to another fitting (for example, a reducer). The intersecting lines
are the duct centerline and the end line of the preceding fitting. You are
prompted to select the two intersecting lines. The lines can be selected in any
order. The prompts for the line intersection mode are displayed: i

*%% LINE INTERSECTION ***
INDICATE FIRST LINE

INDICATE SECOND LINE

C

O
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12. IDENTIFY CURRENT REF. POINT

This is not a means of defining a reference point, but a way of displaying the
current reference point maintained by the system. When this menu selection is
made, a point is drawn at the current reference point and a circle is drawn around
the point. The point and circle are then deleted and are not retained on the

drawing.
ATTRIBUTE MANAGEMENT
NI A [
SCHEDULE I".‘ 5 MANAGEMENT]
w
VAV 3 5 WRITE
SCHEDULE |& (5| ATTRIBUTES
REPORT _{E<| _ONFILE
<
SCHEDULE | =
REPORT I

In the lower left area of the HVACl overlay are five separate squares dealing with attribute
management. Three of them deal with attribute schedule reports and the other two are
concerned with the attribute management menu. The Trunk Attribute Report, VAV Box Attribute
Report, and Runout Attribute Report are discussed in the section on single-line routines.

The Attribute Management Menu and Write Attributes On File'squares are not currently used in
HVAC.

DUCT SIZES

14 | 16 | 18 | 20

30 | 32 | 34 | 36

In the lower middle left portion of the HVACl tablet overlay some numbers are programmed
onto the tablet overlay. ’

These numbers can be used for duct sizes. The only limitation is that one tablet pick gives
an entire number, not just one or two digits.
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DELETE OPERATIONS
DELETE MENU
SELECT CHAIN
LEVEL ALL POINTS

REGIONIN | REGION OUT

In the lower middle portion of the HVACl tablet overlay are a number of programmed delete
operations.

The delete operations are single select, delete chain, delete level range, delete all
points, delete region-in, and delete region-out.

GENERAL ICEM DDN OPERATIONS

Gap | D | ENTIY | rhans.
PARAMS | DISPLAY | MANE | \are
DATA VERIFY PONT ggg\‘lTE
ONE | Two INTER.
COLOR | COLOR POINT
Y BY UNE | CURVE
LEVEL | PENNO. END
UNE
GROUP pamie, | Jowz
ON | OFF CURVES
MODALS AND FONTS
MENU -

SOLID | DASHED | SOLD | DASHED

MODIFY
—{ o et

PHANTOM| C-LINE |PHANTOM| C-UINE

ONE END ONE END i
SCREEN [~ BOUND
2
TWOENDS [ | Two ENDS
SCREEN | BouND
MIDOLE BOUND AT 1&2.8
SCREEN | MIDOLE SECTION

In the middle right portion of the HVACl tablet overlay are some programmed general ICEM DDN
operations. They are described here from left-to-right and top-to-bottom.

The GRID PARAMS square allows you to define a grid size. The GRID DISPLAY square turns the
grid display on or off.
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The ENTITY MANIPULATION square calls up the Entity Manipulation menu for your selection.

The TRANSLATE square calls up the translate operation in the Entity Manipulation menu.

In the second row of squares, DATA VERIFY with ONE or TWO entities is programmed below the
Grid squares. .

POINT calls up the Point menu.
POINT CURVE INTER. allows you to define points at curve intersections.

In the third row of squares you can set the color display mode to COLOR BY LEVEL or COLOR BY
PEN NO.

LINE calls up the Line menu.

POINT CURVE END allows you to define points as curve ends.

In the fourth row of squares you can turn single select group on or off. This-is useful
.with entities defined by HVAC. Fitting programs leave single select from group on. If you
want to select the entire group, you must turn single select from group off.

LINE PARLEL allows you to draw lines parallel to a line at a distance.

LINE JOIN 2 CURVES allows you to join curve ends.

The next row, MODALS AND FONTS MENU, calls up this menu.

The next two rows form two groups of squares to set or modify the curve font. The modify
font group resets the curve font so new entities are drawn in that curve font.

The bottom three rows of squares are programmed for the TRIM/EXTEND operations. Every
trim/extend mode is available in this section.

® M-12 60461690 04
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BLANK/UNBLANK OPERATIONS

BLANK MENU
BLANK UNBLANK
SELECT SELECT
BLANK UNBLANK
LEVEL LEVEL
BLANK
|
BLANK ALL - | UNBLANK ALL
OF A TYPE OF ATYPE
DOUBLE DOUBLE
LINE
BLANK'
SINGLE
LINE
BLANK.
NOTES -

Some blank/unblank operations are programmed in the upper right section of the HVACl overlay.

You may blank or umblank by screen selection or by level. You may blank or unblank all and
blank or unblank all of an entity type.

. Since the HVAC program defines entities on predetermined levels, it is possible to

selectively blank and unblank these levels. The middle right section of the HVACl overlay
is programmed to do HVAC specific blanking and unblanking. You may selectively blank or
unblank the double line level, the single line level or the note level.

HVAC LEVEL SETTING
SET LEVEL SET LEVEL
TO DOUBLE TO DUCT
TO SINGLE TABLET
LINE _ QVEBLAYS

In the lower right area of the HVACl overlay, set level operations are programmed. Another
square is programmed to activate the BFU and BFL tablet overlays.

SET LEVEL TO DOUBLE LINE sets the ICEM DDN level to the double line level. SET LEVEL TO
SINGLE LINE sets the level to the single line level. SET LEVEL TO DUCT NOTES sets the level
to the note level. After the level has been set, all entities created subsequently outside
of the HVAC programs are created on the level specified. Some HVAC programs may modify the
current level definitions, so you must set levels after you use an HVAC program to ensure
that the correct level is in use.

The GENERAL TABLET OVERLAYS square activates the General Facilities tablet overlays.
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HVAC Routine Initialization Module

The first time one of the HVAC single line routines is invoked, the HVAC initialization
routine is automatically executed. This routine initializes the HVAC modals, variables in
the run-time library which are used by the single and double line routines. When the
initialization module is run, the system displays:

ENTER SIX CHARACTER NAME
HTRUNK
GPL
%%% RUNNING INITIALIZATION ROUTINE #**
*%* DRAFTING SCALE SET TO .0104
BEGINNING TRUNK NUMBER :
= 100.0000
TRUNK NUMBER INCREMENT
= 3.0000
NOTE LEVEL
= 861.0000
SINGLE LINE LEVEL
= 862,0000
DOUBLE LINE LEVEL
= 863.0000
LEFT LEVEL
= 0.0000 -
INITIAL TRUNK NUMBER
= 0.0000
*%% ROUNDED TO NEAREST FOOT **#*
*%% CONSTRAINED LINES ***
*%% ADD NOTES TO DRAWING *%%
*%% NUMBER RUNOUTS #%*
*%*%* FLEXIBLE DUCT TO DIFFUSERS **%*

Rk *dkk *kk
*%% PLEASE REENTER HVAC OPERATION
Kk Kk Rk

=FINI~

This is a display of the HVAC modal status. The modals displayed here are discussed in more
detail in the section on the HVAC modals.

Note that if a program such as NEW DRAWING is not run beforehand, the HVAC initialization
module sets the drafting scale factor to 1/8 inch equals one foot.

Also notice that the operation you selected will have to be reinitiated after the
initialization module is done.
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HVAC MODALS

HVAC MODALS
] DISPLAY TRUNK
MODAL NUMBERING
STATUS PARAMS
HVAC INITIAL
LEVEL SEGMENT

_MA%%ENL

TONEAREST | CONSTRAINED

FQOT LINES
ADD
NOTES TO Loprwyid
L___DBAWING
FLEXIBLE

CONNECTIONS | YES | NO

There are eight HVAC modals. The HVAC modals are managed by the HVAC modal routine. The
HVAC modal routine may be accessed using the middle left portion of the HVAC1 overlay.

DISPLAY MODAL STATUS

The first option in the HVAC modal section is to display the HVAC status.

similar to the following current modal status display:

*%% DISPLAY MODAL STATUS *%%
Kk dkk Jede e
BEGINNING TRUNK NUMBER
= 100.0000 _
TRUNK NUMBER INCREMENT
= 3.0000
NOTE LEVEL
= 861.0000
SINGLE LINE LEVEL
= 862.0000
DOUBLE LINE LEVEL
= 863.0000
LEFT LEVEL
= 0.0000
INITIAL TRUNK NUMBER
= 0.0000

*%% ROUNDED TO NEAREST FOQT **x

*** CONSTRAINED LINES #***
*%% ADD NOTES TO DRAWING **%*
*%% NUMBER RUNOUTS **%

*%% FLEXIBLE DUCT TO DIFFUSERS **x

*kk *kk dekk
*%% HVAC MODALS ***

60461690 04
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TRUNK NUMBERING PARAMETERS

The trunk numbering parameters are the beginning trunk numbers and the trunk number
increment. The beginning trunk number is the number the next trunk segment drawn will
receive. The trunk number increment is the amount that will be added to the beginning trunk
number after the next trunk segment is drawn.

The prompt for modifying the trunk numbering parameters displays:

*%% TRUNK NUMBERING PARAMETERS *#*
ENTER

1. BEG. NUMBER = 100.0000

2. INC. NUMBER = 3.0000

The above numbers are the numbers set by the HVAC initialization module. To change them
enter one or both. Enter operation complete (]) twice.

HVAC LEVEL MANAGEMENT

The HVAC programs use predefined levels for the various HVAC components. The HVAC level
management modal allows you to modify the level assignments. Single line drawing
components, trunk segments, runout segments, VAV boxes, and diffusers (single line) are
placed on one level. Notes on the single line drawing are on another level. The double
line drawing is created on a third level. The prompt for altering the HVAC level
assignments is displayed:

*%% HVAC LEVEL MANAGEMENT *#%
ENTER

1. DUCT LEVEL = 863.0000
"2. SINGLE LINE = 862.0000

3. NOTE LEVEL = 861.0000

4. LEFT LEVEL = 0.0000

These are the level numbers assigned by the HVAC initialization module. Duct level is the
double line drawing level. Single line is the single line drawing level. Note level is the
note level. Left level is the level at which ICEM DDN exits from any single line routines.

Enter any changes and enter operation complete (]) twice to exit from the HVAC modal module.

INITIAL SEGMENT NUMBER
The initial segment number is stored as the upstream trunk number of any initial trunk
segment. An upstream trunk is not connected to another trunk, it only appears in the trunk
schedule report. The prompt to alter the initial trunk segment is displayed:

**% INITIAL TRUNK NUMBER *%%*

ENTER

TRUNK = 0.0000

This is the initial trunk segment number defined by the HVAC initialization module.
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ROUND TO NEAREST FOOT

The round to nearest foot modal allows you to specify that all reference points defined by
the system be rounded to the nearest foot in both the X and Y directions. The prompt for
this modal is displayed:

ROUND TO NEAREST FOOT?
Respond with yes or no. If you enter yes or y, the system displays:

*%% ROUNDED TO NEAREST FOOT ***

If you enter no or n, the system displays:

*%%* NOT ROUNDED TO NEAREST FOOT *#**

DRAW CONSTRAINED LINES

The constrained line modal allows you to specify that all drawn lines be conmstrained so that
only horizontal or vertical lines appear. If the difference between two reference points is
greater than the Y difference a horizontal line is drawn. Otherwise, a vertical line.is
drawn. The prompt for the canstrained lines modal displays:

CONSTRAINED LINES?
Enter yes or no. If you enter yes or y, the system displays:

*%% CONSTRAINED LINES *%*

If you enter no or n, the system displays:

#*%% NOT CONSTRAINED LINES *%*

ADD NOTES TO DRAWING

The add notes to drawing modal allows you to suppress the automatic writing of notes on a
single line drawing. The prompt for this modal displays:

ADD NOTES TO DRAWING?

Answer yes or no in response. If you enter yes or y, the system displays:
*%% ADD NOTES TO DRAWING ***
If you enter no or n, the system displays:

x%* DO NOT ADD NOTES TO DRAWING %%
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NUMBER RUNOUTS

The number runout modal allows you to specify or suppress the runout number and length notes
on the runout segments. The prompt for this modal displays:

NUMBER RUNOUTS?

Enter yes or no in response to this prompt. If you enter yes or y, the system displays:
*%% NUMBER RUNOUTS ¥*#%%*

If you enter no or m, the system displays: . .

*%% NOT NUMBER RUNOUTS #**%*

FLEXIBLE CONNECTIONS
The flexible connections to diffusers modal allows you to specify that the last duct segment
to the diffusers is drawn as a flexible duct representation. The prompt for this modal
displays:
FLEXIBLE CONNECTIONS TO DIFFUSERS?
Answer yes or no in response to this prompt. If you enter yes or y, the system displays:
**% FLEXIBLE CONNECTIONS TO DIFFUSER *%*

If you enter ﬁo or n, the system displays:

**% NOT FLEXIBLE CONNECTIONS TO DIFFUSERS ***

HVAC OPERATION
HVAC OPERATION
ADD ADD
TRUNK RUNOUT
| SEGMENTS |
VAV DIFFUSERS
TRUNK TRUNK
e T
FLEXIBLE
DUCT

The single line drawing routines are used to make single line drawings of -an HVAC. 1In
addition to adding lines to a drawing, they also capture information and put it, as well as
‘attributes, on the drawing.

The first items to be added to a single line drawing are the trunk segments, then runout
segments may be added. After segments, VAV boxes may be added followed by diffusers. The
HVAC modals govern the way these operations are carried out.
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The single line routines are invoked using Reference Point, HVAC Modals, and HVAC Operation
tablet picks on the upper middle part of the HVACl overlay.

ADD TRUNK SEGMENTS

The trunk segment module allows you to add trunk segments to your drawing. When you select
the trunk segment module, the system displays:

ENTER SIX CHARACTER NAME
HTRUNK

GPL

*%% ADD TRUNK SEGMENTS *%%*

If the trunk numbering parameters (see HVAC Modals section) are acceptable, the next prompt
is to select a trunk on your drawing. If the trunk increment number is not greater than
zero, the following message displays:

**% FIX TRUNK INCREMENT NUMBER *%%*
= =1.0000

If numbered runouts are selected and the trunk increment number is less than 3, the
following message displays: -

*%* TRUNK INCREMENT NUMBER MUST BE > 2 -
IT 1S
= 1.0000

If the current trunk number is greater than 99999, the following message displays::

*%* MAXIMUM TRUNK NUMBER = 99999 *#**
= 100000.0000

If any of these error messages are displayed, you will be locked out of the trunk segment
module. You must use HVAC modals to correct the trunk numbering parameters.

If the trunk numbering parameters are acceptable, the next prompt asks you to select a trunk
segment. The purpose of this prompt is to allow you to connect the current segment to a
previous trunk segment. This is necessary wherever there is a “tee” in the trumnk layout.
You have to draw each stretch of the tee separately. As the trunk segments are drawn, the
system keeps track of how the trunk segments are connected. The Indicate Trunk prompt
allows the system to capture the upstream trunk number. The system prompts:

INDICATE TRUNK
INDICATE LINE

Use the graphics cursor to indicate the trunk and line. If this is an initial trunk segment
on the drawing, enter operation reject ([). This allows you to place the first trunk
segment on the drawing or to add another initial trunk segment.

If you enter operation reject ([) in response to the first prompt, you will be prompted for

. the beginning reference point. This is the upstream end of the trunk segment of the initial

trunk segment. The system prompts:
*%%* BEGINNING REFERENCE POINT *%*

For a description of the possible reference points modes, see the preceding section on
Reference Point Definition.
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If you do not enter operation reject ([) in response to the first prompt, select the trunk
segment on the drawing that you want to connect with the next trunk. Select the upstream
trunk segment.

Trunk segments should be drawn according to the direction of the air flow from upstream to
downstream.

Upstream refers to the direction from which
air is flowing; downstream refers to the
.direction toward which a stream of air is
flowing.

When the trunk segment is selected, the downstream end of the trunk becomes the beginning
reference point of the next trunk segment. Its trunk number is recorded by the system.

If the line you select is not a trunk segment, one of the followirg messages is displayed:
*%%* NO ATTRIBUTES FOUND —~ NOT A TRUNK #*%¥*
*%% NOT A TRUNK #*%*

After this prompt you return to the INDICATE TRUNK prompt.

The next prompt is for the next reference point. The next reference point is the downstream

end of the trunk segment. It is defined by the reference point mode currently in effect.
The prompt is displayed:

*%% NEXT REFERENCE POINT *#%x

For a description of the possible reference point modes, see the preceding section on
Reference Point Definitiom.

After the next reference point is defined, the trunk segment is drawn according to the HVAC
modals currently in effect. :

° If the number trunk modal is on, the trunk number and length will be drawn on the
trunk segment as a note.

° If the round-to-nearest foot modal is on, all reference points will be rounded to
the nearest foot. Otherwise, they will not be rounded.

° If the constrained line modal is on, only horizontal or vertical lines will be
drawn. If the X displacement between reference points is greater than the Y

displacement, a horizontal line will be drawn. Otherwise, a vertical line is drawn.

If the same location is specified for the beginning and next reference point, the following
error message displays: '

%*%* ZERO LENGTH SEGMENT ***
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k J You are returned to the NEXT REFERENCE POINT prompt. If the trunk number exceeds 99999, the
following message displays:

*** MAXIMUM TRUNK NUMBER = 99999
= 100002.0000

The add trunk segment routine _: then terminated.

After the trunk segment is drawn, the downstream end becomes the beginning reference point
for the next trunk segment and you return to the NEXT REFERENCE POINT prompt. When you are
done drawing trunk segments or when you want to draw another section, enter operation
complete (]) at the NEXT REFERENCE POINT prompt. To begin the new section of trunk
segments, use the add trunk segment square on the tablet overlay.

Deleting or Changing Trunk Segments

( | If you make a mistake in adding a trunk segment to the drawing, enter operation complete (])

\\»/’ at the next reference point prompt, then use Delete Last Entity on the main ICEM DDN overlay
to delete the trunk segment last added. The trunk segment is defined as a group so it may
be entirely deleted using the Delete Last Entity operation. The system prompts you when you
do the Delete Last Entity operation:

DELETE ENTITIES IN GROUP?

Enter yes or y to this prompt and the trunk segment will be deleted. Then use the Decrement

Trunk Counter square in the HVAC Operations section of the overlay. This will adjust the

trunk counter back so that the next trunk segment has the same trunk number as the one you
<::j> deleted. The Decrement Trunk Counter operation is described below.

O
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Trunk Schedule Report

As trunk segments are added to the drawing, the system keeps track of their trunk number,
lengths, and how they are connected. At any point in this process, you may generate a Trunk
Schedule Report. The tablet square to create this report is in the lower left of the HVACIL
overlay. This lists every trunk by number, the upstream trunk numbers and the length of
that trunk segment. It is placed on the drawing at a location you specify. The report
origin for the trunk schedule is near the upper left-hand corner of the schedule. It is
defined as a group and may be deleted by a Region In Delete at any time. If any changes are
made to the drawing, rerun the report. A sample trunk schedule report follows.

TRUNK REPORT

TRUNK UPSTREAM TRUNK LENGTH
100 ‘ 0 7.00
101 100 5.00
102 101 9.00
103 , 102 9.00
106 103 o 15.00
109 106 15.00
12 109 14.00
115 , 10 , 16.00
118 115 14.00
121 118 15.00
124 121 15.00
125 124 8.00
126 125 9.00
130 126 12.00
133 | 126 8.00
o M-22 | ' 60461690 04
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ADD RUNOUT SEGMENT

After trunk segments have been added, you may add runout segments to the drawing. Runout
segments can be connected only to trunk segments.

The first prompt in the runout segment routine asks you to select the upstream trunk.
Runout segments are always connected to the downstream end of a runk segment. Only two
runout segments may be connected to a trunk segment. The first prompt is displayed:

*%% ADD RUNOUT SEGMENTS ***
INDICATE UPSTREAM TRUNK

If the line selected is not a trunk segment created by the trunk segment operation, one of
the following messages is displayed:

*%* NO ATTRIBUTES FOUND - NOT A TRUNK **%*
*%% NOT A TRUNK ***
You then return to the INDICATE UPSTREAM TRUNK prompt.

The trunk number is captured when you select the trunk segment. The beginning reference
point for the runout segment is set to the downstream end of the trunk segment.

The next prompt is for the first segment of the next reference point. The system displays:

*%% FIRST SEGMENT #**%
*%% NEXT REFERENCE POINT *%*

This is the first segment of the runout. Runouts may have elbows and may have more than one
segment. The segment ends are defined by reference points. The various reference point
methods are described in the preceding section on Reference Point Definition.

When you define the next reference point, the runout segment is drawn. As runout segments
are drawn, the segment length and the cumulative length of the runout are displayed:

*%% THIS SEGMENT AND CUMULATIVE LENGTH

1 = 7.0000
2 = 7.0000

In this example, the lengths are the same because this is the first segment. You return to
the NEXT REFERENCE POINT prompt.

° If the round-to-nearest foot modal is on, all reference points are rounded to the
nearest foot. Otherwise, they will not be rounded.

. If the constrained line modal is on, only horizontal or vertical lines are drawn.
If the X displacement between reference points is greater that the Y displacement, a
horizontal line is drawn. Otherwise, a vertical line is drawn.

If the same location is selected as the next reference point, thereby creating a zero length
segment, the following message is displayed:

*%% ZERO LENGTH SEGMENT **%*

You return to the NEXT REFERENCE POINT prompt.
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When you finish the runout, enter operation complete (]) at the NEXT REFERENCE POINT
prompt. At this point, if the number runouts modal is on, the length of the runout and the
runout number are drawn as a note on the first runout segment. The runout number is
calculated from the trunk number of the upstream trunk. The first runout is numbered with
the trunk upstream number plus l. The second runout is numbered with the upstream trunk
number plus 2. ' )

After the first runout is complete, you return to the first segment prompt to draw a second
runout. If there is only one runout, enter operation complete (]) at this point. This
brings you to the ADD RUNOUT SEGMENTS prompt. If you are done drawing runouts, enter
operation complete (]). If there are two runouts, the second runout is drawn as the first.
After it is completed, the following message is displayed: ’

*%% ONLY TWO RUNOUTS ALLOWED #**%*

You return to the ADD RUNOUT SEGMENTS prompt.

Deleting or Changing Runouts
If you make a mistake entering a runout, use Delete Last Entity to delete a runout segment
if no entities have been created after the last one entered.

If one runout has been added and you decide to add a second runout to a trunk, the first
runout must be deleted and redrawn. This is true because the runout numbers always start at
one plus the connected trunk number. If the second runout from a trunk needs to be
modified, both runouts must be deleted and redrawn.

Runout Schedule Report

Because the runout segment operation keeps track of the runout lengths and connections, you
can produce a runout schedule report. The tablet square to create this report is in the
lower left of the HVACl overlay. The runout schedule lists the runouts by number along with
the runout length and upstream trunk number. The schedule is placed on the drawing as a
note and 1s a grouped entity. The runout schedule report origin is near the upper left-hand
corner of the report. If any changes are made to the runouts, the old report may be deleted
and a new one created at any time. A sample runout schedule report follows.

NUMBERED
RUNOUT REPORT

TRUNK CONNECTING TRUNK LENGTH
103 . 102 6.00
104 102 5.00
107 106 7.00
116 115 12.00
17 15 . 12.00
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ADD VAV BOXES

This operation allows you to draw variable air volume boxes. They are placed at the
downstream end of the runouts. The system tracks the connection of VAV boxes by means of
runout segments to a trunk.

The first prompt in the VAV box routine is displayed:

*%% ADD VARIABLE AIR VOLUME BOXES *%%*
INDICATE RUNOUT END

This prompt allows you to select the runout of the end from which to draw the VAV box. If
the runout has more than one segment, the last segment will not have the runout attributes
associated. In this case, the next prompt is displayed:

*%*% NO ATTRIBUTES FOUND *%*x*
INDICATE BEGINNING RUNOUT SEGMENT

Indicate the first segment in the runout. This is the segment with the attributes. The
downstream end of the last runout segment becomes the reference point where the VAV box is
to be located. The trunk connection information is taken from the first runout segment. If
no attributes are found on the beginning runout segment selected, the following message is
displayed:

*%% NO ATTRIBUTES FOUND — NOT A RUNOUT *#**

You return to the INDICATE RUNOUT END prompt.

If the runout has only one segment, select that segment. If incorrect attributes are found
on the beginning runout segment you select, the following message is displayed:

k%% NOT A RUNOUT *%*
You return to the INDICATE RUNOUT END prompt.

The next prompt is for the VAV box parameters:

VAV BOX PARAMETERS
1. CFM = 0.0000
2. LENGTH = 0.0000
3. WIDTH 0.0000

The CFM is the cubic feet per minute that the box delivers. The length is the size of the

box running in the same direction as the last runout segment. The width is the size in the

direction perpendicular to the last runout segment.

If the length entered is less than or equal to zero, the following message is displayed:
*%*%* LENGTH MUST BE GREATER THAN 0O *#**

You return to the VAV BOX PARAMETERS prompt. If the width entered is less than zero, the
following message is displayed:

*%%x YIDTH MUST BE GREATER THAN ( **=*
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You return to the VAV BOX PARAMETERS prompt. After you enter valid prompts, the VAV box
outline is drawn. The next prompt is for the VAV box tag. The tag is a name or code
identifying the VAV box. The following prompt is displayed:

VAV BOX TAG

At this point, if the Add Notes to Drawing modal is set to yes, the CFM and the VAV box tag
are vyritten as a note inside the VAV box outline. You return to the first prompt in the
program. :

VAV Box Schedule Report

At any time during the drawing process after VAV boxes have been drawn, you may request a
VAV box schedule report. The tablet square to create this report is in the lower left of
the HVACl overlay. The report lists VAV boxes sorted by the VAV box tags. The CFM and
trunk connections are listed for each VAV box. The report is created as a group on your
drawing. You must indicate the report origin. The report origin is located near the upper
left corner of the report. A sample VAV box schedule report follows.

VARIABLE: AIR
VOLUME BOX REPORT

VAVB CONNECTING TRUNK CFM

M1 115 300.00
M2 102 300.00
N1 115 300.00
N2 102 300.00

ADD DIFFUSER

The diffuser routine allows you to draw single line diffusers and the connecting single line
duct centerlines. The first prompt is for a beginning reference point. You may use the
points on the sides of a VAV box. The first prompt is displayed:

*%% ADD DIFFUSERS *%*
*%%* BEGINNING REFERENCE POINT #***

The next prompt is:

*%% NEXT REFERENCE POINT #%*

When this point is defined, the line segment between reference points is drawn and you
return to the NEXT REFERENCE POINT prompt.
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If the beginning reference point specified is the same as the next reference point
specified, the following message is displayed:

*%% ZERO LENGTH SEGMENT *%*
You return to the NEXT REFERENCE POINT prompt.

Enter operation complete (]). This completes one diffuser and the slot diffuser is drawn
perpendicular to the last diffuser centerline segment.

If the flexible connection to diffuser modal is on, the last diffuser centerline segment is

redrawn in flexible connection representation. You return to the first prompt in the
program. To exit, enter operation complete (]). .

REPLACE TRUNK SEGMENT

The replace trunk segment routine assists you in modifying a single line drawing after it
has been created. It manages the connection details if you have to modify a section of the
layout.

You receive the first prompt in the replace trunk segment program:
*%% REPLACE TRUNK SEGMENTS #*%*

INDICATE TRUNK TO REPLACE
INDICATE GROUP

Select the trunk segment you want replaced. The program checks to make sure it is a trunk
segment. If the proper attributes are not found, one of the following messages is displayed:

*%% NO ATTRIBUTES - NOT A TRUNK *#**

*k% NOT A TRUNK ***

You return to the INDICATE TRUNK TO REPLACE prompt. If a trunk segment has been selected,
the next prompt is to indicate the previous upstream trunk:

INDICATE PREVIOUS TRUNK
INDICATE LINE

The upstream trunk number is captured from this trunk segment. If the proper attributes are
not found, one of the following messages is displayed:

*%% NO ATTRIBUTES — NOT A TRUNK *%%*

*%% NOT A TRUNK **%

You return to the INDICATE PREVIOUS TRUNK prompt. If there is no upstream trumk and if you
are replacing an initial trunk segment, enter an operation complete (]). You then receive
the following prompt:

*%% BEGINNING REFERENCE POINT #%%
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The next prompt in either case is for the trunk numbering parameters. Prior to this, the NG
trunk segment you selected for replacement is deleted. The following messages are displayed:
*%% DELETING SELECTED TRUNK #%%
*%% TRUNK NUMBERING PARAMETERS ***
ENTER
! BEG. NUMBER = 115.0000
2. INC. NUMBER = 2.0000
If there were no upstream trunk segments, the beginning trunk number displayed is the trunk
number of the segment deleted. If there is an upstream trunk segment, the beginning trunk
number displayed is the number of the upstream trunk segment plus 2. These numbers may be
accepted or modified. If the increment between trunk numbers is only one and if there are
two runouts, there could be two runouts with the same number.
If the trunk increment number entered is less than or equal to zero, the following message
is displayed:
7N
*** FIX TRUNK INCREMENT NUMBER **%* |
= 1.0000 RN
You return to the TRUNK NUMBERING PARAMETERS prompt. If the trunk number you enter is
greater than 99999, the following message is displayed:
*%% MAXIMUM TRUNK NUMBER = 99999
= 100001.0000
You return to the TRUNK NUMBERING PARAMETERS prompt.
~
Either the downstream end of the upstream trunk or the beginning reference point entered (::;
becomes the beginning reference point for the new trunk segment you are adding. The next

prompt is for defining the downstream end of the new trunk segment.
Fkk NEXT REFERENCE POINT #%%

When the next reference point is defined, the new trunk segment is drawn and given the trunk
number you assigned. The trunk number is also incremented.

If you select the same location to be both the beginning and the next reference point,
thereby producing a trunk segment of length zero, the following message is displayed:

*%% ZERO LENGTH SEGMENT *#%% AN

You return to the NEXT REFERENCE POINT prompt after the first redefined trunk segment is
drawn. You may continue to add trunk segments as necessary. When you are done, enter
operation complete (]).

- The next prompt displays:

*%% UPDATING CONNECTING TRUNKS ***
INDICATE NEXT TRUNK
INDICATE LINE

Use the graphics cursor to indicate the trunk and line. The purpose of thio prompt is to
correct the trunk connection information stored in any connected trunk downstream from the
replaced trunk segment. Select any downstream trunk segment one by one which was connected
to the replaced trunk segment.
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If the entity éou selected does not have the proper attributes associated with it to
indicate that it is a trunk segment, one of the following message is displayed:

*%% NO ATTRIBUTES FOUND - NOT A TRUNK **%*

*%% NOT A TRUNK *%

When all the connected downstream trunk segments have been selected, enter operation
complete (]). You return to the first prompt in the program. To exit the program, enter
another operation complete (]).

Runouts and VAV boxes connected to any
replaced. trunk segment must be deleted and
redrawn.

DECREMENT TRUNK COUNTER

The decrement trunk counter routine decreases the current trunk number by the amount of the
trunk increment number. This is useful if you make a mistake in drawing trunk segments and
must delete one or more of the last segments entered. For each trunk segment deleted, use
the decrement trunk counter routine once. This routine is only useful for the last segment

or segments created. If a segment in the middle of a run must be modified, use the Replace
Trunk Segment routine. :

The first prompt in the decrement trunk counter routine is displayed:

*%% DECREMENT TRUNK COUNTER **%*
TRUNK NUMBER, INCREMENT NUMBER
1. = 115.0000
2. = 3.0000
**% CONTINUED?

This displays the current trunk and increment numbers. If you want to decrement the trunk
number, enter yes or y. If you do not want to decrement the trunk number, enter no or n.

If you enter yes or y, the following message is displayed:

*%*% NEW CURRENT TRUNK NUMBER
= 112.0000

If you enter no or n, the following message is displayed:

*%*% TRUNK NUMBER NOT CHANGED #*%*%*
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CHANGE TO FLEXIBLE DUCT

This routine changes a segment of centerline to flexible duct representation.

The prompt in this program is displayed:

*%% CHANGE TO FLEX #*%%
INDICATE LINE
INDICATE' LINE

Select the centerline you want to change to flexible representation.

you return to the CHANGE TO FLEX prompt.

The flexible duct symbol produced is not a grouped entity.

HVAC2 LOWER OVERLAY

The following'sections describe the tablet squares of the lower overlay, HVAC2.

ELBOWS
ELBOWS
DIE-STAMPED PLEATED
ELBOW ELBOW
(45, 90 DEG.) (45, 60, 90 DEG.)
FABRICATED
Bow | e
(090 DEG.)
ELBOW ELBOW
TURNING UP TURNING DOWN
1 7~ 1
Q| & F
) ), 3
o] FLEXIBLE
90 DEGREE
ELBOW ELBOWN

It will be changed and

You begin using the elbow fitting programs in the lower left portion of the HVAC2 overlays.

To begin any elbow fitting, touch the appropriate square with the tablet stylus.
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DIE-STAMPED ELBOW (45° and 90°)

When you begin the die-stamped elbow program, the system displays:

ENTER SIX CHARACTER NAME
ELBDST
GPL

The first prompt in the die-stamped elbow program is for the elbow parameters:

*%%* DIE-STAMPED 45 OR 90 DEGREE ELBOW **%*
ELBOW PARAMETERS

1. DIAMETER = 8.0000

2. RADIUS FIR = 1.5000

You may exit the elbow program at this prompt by entering operation reject ([).

The parameters for drawing die—stamped elbows include the elbow diameter and the elbow
radius factor. The elbow diameter is the duct diameter of the elbow. The radius factor is
the multiple of the elbow diameter which defines the radius of the centerline of the elbow.
A radius factor of 1.5 means that the radius of the elbow centerline is 1.5 times the
diameter of the elbow. The default value for the radius factor is l.5. The elbow duct
diameter you enter is retained by the system and reused in elbow and in other fitting
programs.

In response to this prompt, enter the ducét diameter and, if necessary, the radius factor.

Then enter operation complete (])..

The die-stamped elbow program allows only duct diameters between 3 and 8 inches. If the
diameter you enter is not in that range, the following message is displayed:

MAIN DIAMETER MUST BE 5“ to 8".

You then return to the ELBOW PARAMETERS prompt.

If the radius factor you entered is less than 1, the following message is displayed:
RADIUS FACTOR MUST BE >= 1.

You return to the ELBOW PAREMETERS prompt.

The next prompts are for the fitting location. The fitting location for die-stamped elbows
is at the intersection point of the two centerlines of the elbow, so the following prompts
are for the two centerlines.

*%% FITTING LOCATION #**%
*%% FITTING CENTERLINES *#**
INDICATE FIRST CENTERLINE
INDICATE LINE

Indicate one of the two elbow centerlines, using the graphics cursor. They may be selected
in any order. You will then be prompted:

INDICATE SECOND CENTERLINE
INDICATE LINE
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Indicate the second centerline, using the graphics cursor. The system determines the
intersection angle of the centerlines and displays the elbow angle:

*%% ELBOW ANGLE **%
= 90.0000

If the centerlines do not intersect, the system displays the followiny .essage:
LINES DO NOT INTERSECT. .
You return to the FITTING LOCATION prompt.

The die-stamped elbow program only allows elbows of 450 and 900. If the-intersection
angle determined by the program is not 450 or 900, the following message is displayed:

ELBOW ANGLE MUST BE 45 or 90 DEGREES.
You return to the FITTING LOCATION prompt.

The program draws the elbow. You return to the ELBOW PARAMETERS prompt to draw more
die-stamped elbows. .

The elbow fitting program will correctly determine the elbow angle as long as both
centerlines end at their intersection point. If one or both of the centerlines do not end
at the intersection point, one of the following may happen:

° The elbow angle may not be correctly determined by the program.
) The elbow may not be correctly drawn. For example, it may turn the wrong way.
If one of these problems is encountered, one or both of the centerlines must be broken at

the intersection point by using a trim middle bound operation and specifying the same line
twice as the boundaries. Once this is done, the elbow program will work correctly.

PLEATED ELBOW (45°, 60°, and 90°)
When you begin the pleated elbow program, the system displays:

ENTER SIX CHARACTER NAME
ELBPLT
GPL

The first prompt in the pleated elbow program is for the elbow parameters:

*%% PLEATED 45, 60, OR 90 DEGREE ELBOW **%*
ELBOW PARAMETER

1. DIAMETER = 8.0000

2. RADIUS FTR = 1.5000

You may exit the elbow program at this prompt by entering operation reject ([).
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The parameters for drawing pleated elbows include the elbow diameter and the elbow radius
factor. The elbow diameter is the duct diameter of the elbow. The radius factor is the
multiple of the elbow diameter which defines the radius of the centerline of the elbow. A
radius factor of 1.5 means that the radius of the elbow centerline is 1.5 times the diameter
of the elbow. The default value for the radius factor is l.5. The elbow duct diameter
entered is retained by the system and reused in elbow and in other-fitting programs.

In response to this prompt, enter the duct diameter and, if necessary, the radius factor.
Enter operation complete (]).

The pleated elbow program allows only duct diameters of 4 to 12, 14, and 16 inches. If the
diameter entered is less than 4 inches, the following message is displayed:

MINIMUM DIAMETER IS 4",
You return to the ELBOW PARAMETER prompt.

If the diameter entered is greater than 4 inches, but not one of the allowed diameters, the
following message is displayed:

DIAMETER DIMENSION NOT ALLOWED ]

You return to the ELBOW PARAMETER prompt.

If the radius factor you entered is léss than 1, the following message is displayed:
RADIUS FACTOR MUST BE >= 1.

You return to the ELBOW PARAMETER prompt.

The next prompts are for the fitting location. The fitting location for pleated elbows is
at the intersection point of the two centerlines of the elbow, so the next two prompts are
for the two centerlines.

**% FITTING LOCATION *%%*
*%% FITTING CENTERLINES #¥*%
INDICATE FIRST CENTERLINE
INDICATE LINE

Indicate one of the two elbow centerlines using the graphics cursor. They may be selected
in any order. The system prompts:

INDICATE SECOND CENTERLINE
INDICATE LINE

Indicate the second centerline, using the graphics cursor. The system determines the

intersection angle of the centerlines and displays the elbow angle:

***% ELBOW ANGLE %%%
= 60.000

If the centerlines do not intersect, the system displays the following message:
LINES DO NOT INTERSECT. . .

You return to the FITTING LOCATION prompt.
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The pleated elbow program only allows elbows of 450, 600, or 900. If the intersection k ______
angle determined by the program is not 450, 600, or 900, the following message is
displayed:
ELBOW ANGLE MUST BE 45, 60, OR 90 DEGREES
You return to the FITTING LOCATION prompt.
The maximum diameter of a 900 pleated elbow is 14 inches. If, when the systém determines
the elbow angle selected, it finds that an elbow diameter of greater than 14 inches was
entered for a 900 elbow, the following message is displayed:
MAXIMUM DIAMETER FOR- 90 DEGREE
ELBOW IS 14 INCHES
You return to the ELBOW PARAMETER prompt .
The program draws the elbow. You return to the ELBOW PARAMETER prompt to draw more pleated N
elbows. K
The elbow fitting program will correctly determine the elbow angle as long as both
centerlines end at their intersection point. If one or both of the centerlines do not end
at the intersection point, one of the following may happen:
e The elbow angle may not be correctly determined by the program.
° The elbow may not be correctly drawn. For example, it may turn the wrong way.
If one of these problems is encountered, one or both of the centerlines must be broken at
the intersection point by using a trim middle bound operation and specifying the same line (/R\
twice as the boundaries. Once this ‘is done, the elbow program will work correctly. ~—

FABRICATED ELBOW (0° to 90°)
When you enter the fabricated elbow program, the system displays:
ENTER SIX CHARACTER NAME

ELBFAB :
GPL

)

The first prompt in the fabricated elbow program is for the elbow parameters:

*%* FABRICATED 0-90 DEGREE ELBOW **%*
ELBOW PARAMETER

1. DIAMETER = 8.0000

2. RADIUS FTR = 1.5000

You may exit the elbow program at this prompt by entering operation reject ([).

The parameters for drawing fabricated elbows include the elbow diameter and the elbow radius
factor. The elbow diameter is the duct diameter of the elbow. The radius factor is the
multiple of the elbow diameter which defines the radius of the centerline of the elbow. A
radius factor of l.5 means that the radius of the elbow centerline is 1.5 times the diameter
of the elbow. The default value for the radius factor is 1.5. The elbow duct diameter
entered is retained by the system and reused in elbow and in other fitting programs.
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In response to this prompt, enter the duct diameter and, if necessary, the radius factor.
Enter operation complete (]).

The duct diameter for the fabricated elbow program must be greater than O inches. If the
diameter entered is less than zero, the following message is displayed:

DIAMETER MUST BE GREATER T ‘AN 0",

You return to the ﬁLBOW PARAMETER prompt.

If the radius factor entered is less than 1, the following message is displayed:
RADIUS FACTOR MUST BE >= 1.

You return to the ELBOW PARAMETER prompt.

The next prompts are for the fitting location. The fitting location for fabricated elbows
is at the intersection point of the two centerlines of the elbow, so the next two prompts
are for the two centerlines.

*%% FITTING LOCATION *%*
*%% FITTING CENTERLINES #*%*
INDICATE FIRST CENTERLINE
INDICATE LINE

Indicate one of the two elbow centerlines, using the graphics cursor. They may be selected
in any order. The system prompts:

INDICATE SECOND CENTERLINE
INDICATE LINE

Indicate the second centerline, dsing the graphics cursor. The system determines the
intersection angle of the centerlines and displays the elbow angle:

*%% ELBOW ANGLE ***
= 22.5000

If the centerlines do not intersect, the system displays the following message:
LINES DO NOT INTERSECT. . .
You return to the FITTING LOCATION prompt.

The fabricated elbow program allows elbows of 00 to 90°0. Intersection angles of less
than 00 are not possible. The possibility of an intersection angle of 00 is eliminated
by the test for centerline intersection. If the intersection angle determined by the
program is greater than 900, the following message is displayed:

90 DEGREES 1S THE MAXIMUM ELBOW ANGLE.
You return to the FITTING LOCATION prompt.

The program draws the elbow. You return to the ELBOW PARAMETER prompt to draw more
fabricated elbows.
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The elbow fitting program will correctly determine the elbow angle as long as both
centerlines end at their intersection point. If one or both of the centerlines do not end
at the intersection point, one of the following may happen: :

° The elbow angle may not be correctly determined by the program.
[ The elbow may not be correctly drawn. For example, it may turn the wrong way.
If one of these problems is encountered, one or both of the centerlines must be broken at

the intersection point by using a trim middle bound operation and specifying the same line
twice as the boundaries. Once this is done, the elbow program will work correctly.

MITERED ELBOW (90°)
When you enter the mitered elbow program, the system displays:

ENTER SIX CHARACTER NAME
ELBMIT ’
GPL

The first prompt in the mitered elbow program is for the elbow parameters:

*%% MITERED 90 DEGREE ELBOW #%%*
ELBOW PARAMETERS
DIAMETER = 16.0000

You may exit the elbow program at this prompt by entering operation reject ([).
The only parameter for drawing the mitered elbow is the elbow diameter. The elbow diameter
is the duct diameter of the elbow. The elbow duct diameter entered is retained by the

system and reused in elbow and in other fitting programs.

In response to this prompt, enter the duct diameter and, if necessary, the radius factor.
Enter operation complete (]).

The duct diameter for the mitered elbow must be greater than 3 inches. If the diameter
entered is less than 3 inches, the following message is displayed:

MINIMUM DIAMETER IS 3"
You return to the ELBOW PARAMETERS prompt.
If the radius factor you entered is less than 1, the following message is displayed:

RADIUS FACTOR MUST BE >= 1.
You return to the ELBOW PARAMETERS prompt.
The next prompts are for the fitting location. The fitting location for mitered elbows is
at the intersection point of the two centerlines of the elbow. The next two prompts are for
the two centerlines: )

*%* FITTING LOCATION ***

*%% FITTING CENTERLINES **#*

INDICATE FIRST CENTERLINE
INDICATE LINE

o M-36 ’ 60461690 04

/

)




efe

Indicate one of the two elbow centerlines, using the graphics cursor. They may be selected
in any order. The system prompts: :

INDICATE SECOND CENTERLINE
INDICATE LINE

Indicate the second centerline, using the graphics cursor. The system determines the
intersection angle of the centerlines and displays the elbow angle:

**% ELBOW ANGLE #%*
= 90.0000

Then the number of turning vanes and the vane spacing is displayed:
*%% NUMBER OF VANES
= 4,0000

*%* VANE SPACING
= 4.,5255

If the centerlines do not intersect, the system displays the following message:
LINES DO NOT INTERSECT. . .
You return to the FITTING LOCATION prompt.

The mitered elbow program allows only elbows of 900, If the intersection anglé determined
by the program is not equal to 900, the following message is displayed:

90 DEGREES IS THE ONLY AVAILABLE ELBOW ANGLE
You return to the FITTING LOCATION prompt.

The program draws the elbow. You return to the ELBOW PARAMETERS prompt to draw more mitered
elbows.

The elbow fitting program will correctly determine the elbow angle as long as both
centerlines end at their intersection point. If one or both of the centerlines do not end
at the intersection point, one of the following may happen:

e The elbow angle may not be correctly determined by the program.
. The elbow may not be correctly drawn. For example, it may turn the wrong way.
If one of these problems is encountered, one or both of the centerlines must be broken at

the intersection point by using a trim middle bound operation and specifying the same line
twice as the boundaries. Once this is done, the elbow routine will work correctly.

ELBOW TURNING UP (90°)
When you enter the upturned elbow program, the system displays:
ENTER SIX CHARACTER NAME

ELBUP
GPL
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The first prompt in the upturned elbow program is for the elbow parameters:

*%% UP-TURNED 90 DEGREE ELBOW **%*
ELBOW PARAMETERS

1. DIAMETER = 8.0000

2. RADIUS FTR = 1.5000

You may exit the elbow program at this prompt by entering operation reject ([).

The parameters for drawing upturned elbows include the elbow diameter and the elbow radius
factor. The elbow.diameter is the duct diamet
multiple of the elbow diameter which defines the radius of the centerline of the elbow. A

radius factor of 1.5 means that the radius of the elbow centerline is 1.5 times the diameter

of the elbow. The default value for the radius factor is 1.5. The radius factor is needed

er of the elbow. The radius factor is the

to determine the length of the protruding portion of the elbow. The elbow duct diameter
entered is retained by the system and reused in ‘elbow and in other fitting programs.

In response to this prompt, enter the duct diameter and, if necessary, the radius factor.
Enter operation complete (]).

The duct ‘diameter for the‘upturned elbow program must be greater than 0 inches. If the
diameter entered is less than zero, the following message is displayed:

DIAMETER MUST BE GREATER THAN 0".

You return to the ELBOW PARAMETERS prompt.

If the radius factor entered is less than 1, the following message is displayed:

RADIUS FACTOR MUST BE >= 1.

You

return to the ELBOW PARAMETERS prompt.

The next prompt is for the fitting location.

is by reference point.

The fitting location for the upturned elbows

The center of the circle representing the upturned portion of the

elbow is located at the reference point you specify. For a description of the possible
reference point prompts, see the preceding sec
system prompts:

*%% FITTING LOCATION *%*

The next prompt is for the fitting centerline.
orientation of the fitting. You may use the f
which has the proper orientation. The system

*%% FITTING CENTERLINE #*%*

INDICATE CENTERLINE
INDICATE LINE

tion on Reference Point Definition. The

The fitting centerline determines the
itting centerline or any line on the drawing
prompts:

Use the graphics cursor to inicate the centerline and line.

The next prompt is for the fitting direction.

the direction away from the upturned portion of the elbow.

The fitting direction for upturned elbows is

screen selection in the direction along the centerline where you want the iL.tting to be

loca
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ted. The system prompts:

*%% INDICATE FITTING DIRECTION ***

The response to this prompt is a
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If the system cannot determine the fitting direction from your selection, the following
message 1s displayed:

RESELECT DIRECTION - ZERO LENGTH SEGMENT
You return to the INDICATE FITTING DIRECTION prompt.

The program draws the elbow. You return to the ELBOW PARAMETERS prompt to draw more
upturned elbows.

ELBOW TURNING DOWN (90°)
When you enter the downturned elbow program, the system displays:

ENTER SIX CHARACTER NAME
ELBDWN
GPL

The first prompt in the downturned elbow program i5 for the elbow parameters:

*%% DOWN-TURNED 90 DEGREE ELBOW *%*
ELBOW PARAMETERS

l. DIAMETER = 8.0000

2. RADIUS FTR = 1.5000

You may exit the elbow program at this prompt by entering operation reject ([).

The parameters for drawing downturned elbows include the elbow diameter and the elbow radius
factor. The elbow diameter is the duct diameter of the elbow. The radius factor is the
multiple of the elbow diameter which defines the radius of the centerline of the elbow. A
radius factor of l.5 means that the radius of the elbow centerline is 1.5 times the diameter
of the elbow. The default value for the radius factor is 1.5. The radius factor is needed
to determine the length of the protruding portion of the elbow. The elbow duct diameter
entered is retained by the system and reused in elbow and in other fitting programs.

In response to this prompt, enter the duct diameter and, if necessary, the radius factor.
Enter operation complete (]).

"The duct diameter for the upturned elbow program must be greater than O inches. If the

diameter entered is less than zero, the following message is displayed:
DIAMETER MUST BE GREATER THAN 0.

You return to the ELBOW PARAMETERS prompt.

If the radius factor entered is less than 1, the following message is displayed:
RADIUS FACTOR MUST BE >= 1.

You return to the ELBOW PARAMETERS prompt.
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The next prompt is for the fitting location. The fitting location for downturned elbows is
by reference point. The center of the circle representing the downturned portion of the

elbow is located at the reference point you specify. For a description of the possible
reference point prompts, see the Reference Point Definition section at the beginning of this
appendix. The system prompts:

*%% FITTING LOCATION ***

The next prompt is for the fitting centerline. The fitting centerline determines the
orientation of the fitting. You may use the fitting centerline or any line on the drawing
which has the proper orientation. The system prompts:

*%% FITTING CENTERLINE *%%*

INDICATE CENTERLINE
INDICATE LINE

Use the graphics cursor to indicate the centerline and line.

The next prompt is for the fitting direction. The fitting direction for downturned elbows
is the direction away from the downturned portion of the elbow. The response to this prompt
is a screen selection in the direction along the centerline wheére you want the fitting to be
located. The system prompts:

INDICATE FITTING DIRECTION

If the system cannot determine the fitting direction from your selection, the following
message is displayed:

RESELECT DIRECTION - ZERO LENGTH SEGMENT
You return to the INDICATE FITTING DIRECTION prompt.

The program draws the elbow. You return to the ELBOW PARAMETER prompt to draw more
downturned elbows. ’

HEEL TAPPED 90 ° ELBOW

When you enter the heel-tapped elbow program, the system displays:

ENTER SIX CHARACTER NAME
ELBTAP
GPL

The first prompt in the heel-tapped elbow program is for the elbow parameters:

*%% HEEL-TAPPED 90 DEGREE ELBOW *%%*
ELBOW PARAMETER

1. DIAMETER = 8.0000

2. TAP DIAM. = 4.0000 -

3. RADIUS FTR = 1.5000

You may exit the elbow program at this prompt by entering c¢iiration reject ([).
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The parameters for drawing heel-tapped elbows are the elbow diameter, the tap diameter and
the elbow radius factor. The elbow diameter is the duct diameter of the elbow. The tap
diameter is the duct diameter of the heel tap. The radius factor is the multiple of the
elbow diameter which defines the radius of the centerline of the elbow. A radius factor of
1.5 means that the radius of the elbow centerline is 1.5 times the diameter of the elbow.
The default value for the radius factor is 1.5. The elbow duct and tap diameter entered is
retained by the system and reused in elbow and in other fitting programs.

In response to this prompt, enter the duct diameter, the tap diameter and, if necessary, the
radius factor. Enter operation complete (]).

The duct diameter for the heel-tapped elbow program must be greater than O inches. If the
diameter entered is less than zero, the following message is displayed:

DIAMETER MUST BE GREATER THAN 0".
You return to the ELBOW PARAMETER prompt.

The tap diameter for the heel-tapped elbow program must be greater than O inches. If the
tap diameter entered is less than zero, the following message is displayed:

TAP DIAMETER MUST BE GREATER THAN 0".

You return to the ELBOW PARAMETER prompt.

If the radius factor entéred is less than 1, the following message is displayed:
RADIUS FACTOR MUST BE >= 1.

You return to the ELBOW PARAMETER prompt.

The next prompts are for the fitting location. The fitting location for heel-tapped elbows
is at the intersection point of the two centerlines of the elbow, so the next two prompts
are for the two centerlines. The system displays:

%%% FITTING LOCATION **%*
*%% FITTING CENTERLINES *#%*
INDICATE FIRST CENTERLINE
INDICATE LINE

Indicate one of the two elbow centerlines, using the graphics cursor. They may be selected

" in any order. The system prompts:

INDICATE SECOND CENTERLINE
INDICATE LINE

Indicate the second centerline, using the graphics cursor.
The next prompt is for the tap direction. The tap direction is the direction of the tap.
The response to this prompt is a screen selection in the direction along one centerline
where you want to place the tap. The system prompts for the tap direction:

INDICATE TAP DIRECTION

The system determines the intersection angle of the centerlines and displays the elbow angle:

*%% ELBOW ANGLE %%
= 90.0000

60461690 04 . M-41 ®




If the centerlines do not intersect, the system displays the following message:
LINES DO NOT INTERSECT. . .
You return to the FITTING LOCATION prompt.

The heel-tapped elbow program only allows 900 elbows. If the intersection angle
determined by the program is not equal to 900, the following message is displayed:

90 DEGREES IS THE ONLY ALLOWABLE ELBOW ANGLE
You return to the FITTING LOCATION prompt.

If the system cannot determine the tap direction from your selection, the following message
is displayed:

RESELECT DIRECTION - ZERO LENGTH SEGMENT
You return to the INDICATE TAP DIRECTION prompt.

The program draws the elbow. You return to the ELBOW PARAMETER prompt to draw more
heel-tapped elbows.

The elbow fitting program will correctly determine the elbow angle as long as both
centerlines end at their intersection point. If one or both of the centerlines do not end
at the intersection point, one of the following may happen:

e The elbow angle may not be correctly determined by the program.

e The elbow may not be correctly drawn. For example, it may turn the wrong way.
If one of these problems is encountered, one or both of the centerlines must be broken at

the intersection point by using a trim middle bound operation and specifying the same line
twice as the boundaries. Once this is done, the elbow routine will work. correctly.

FLEXIBLE ELBOW
When you enter the flexible elbow program, the system displays:
ENTER SIX CHARACTER NAME

FLELBO
GPL

The first prompt in the flexible elbow program is for the elbow parameters:
*%% FLEXIBLE ELBOW *¥%%*
ELBOW PARAMETER
1. DIAMETER = 8.0000
2. RADIUS FIR = 1.5000

You may exit the elbow program at this prompt by entering operation reject ([).
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(\ /) The parameters for drawing flexible elbows include the elbow diameter and the elbow radius

—~ factor. The elbow diameter is the duct diameter of the elbow. The radius factor is the
multiple of the elbow diameter which defines the radius of the centerline of the elbow. A
radius factor of 1.5 means that the radius of the elbow centerline is 1.5 times the diameter
of the elbow. The default value for the radius factor is l1.5. The elbow duct diameter
entered is retained by the system and reused in elbow and in other fitting programs.

In response to this prompt, enter the duct diameter and, if necessary, the radius factor.
Enter operation complete (]).

The duct diameter for the flexible elbow program must be greater than 0 inches. If the
diameter entered is less than zero, the following message is displayed:

DIAMETER MUST BE GREATER THAN 0".
You return to the ELBOW PARAMETER prompt. -
If the radius factor entered is less than 1, the following message is displayed:
( t/ RADIUS FACTOR MUST BE >= 1.
You return to the ELBOW PARAMETER prompt.

The next prompts are for the fitting location. The fitting location for flexible elbows is
at the intersection point of the two centerlines of the elbow, so the next two prompts are
for the two centerlines.

*%% FITTING LOCATION ***
: *%% FITTING CENTERLINES #%*
<:::> INDICATE FIRST CENTERLINE
INDICATE LINE

Indicate one of the two elbow centerlines, using the graphics cursor. They may be selected
in any order. The system prompts: :

INDICATE SECOND CENTERLINE
INDICATE LINE

Indicate the second centerline, using the graphics cursor.
<:::; If the centerlines do not intersect, the system displays the following message:
)
LINES DO NOT INTERSECT. . .

You return to the FITTING LOCATION prompt.

The program draws the elbow. You return to the ELBOW PARAMETER prompt to allow more
flexible elbows to be drawn.

The elbow fitting prog}am will correctly determine the elbow angle as long as both
centerlines end at their intersection point. 1If one or both of the centerlines do not end
at the intersection point, one of the following may happen:

° The elbow angle may not be correctly determined by the program.

° The elbow may not be correctly drawn. For example, it may turn the wrong way.
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If one of these problems is encountéred, one or both of the centerlines must be broken at
the intersection point by using a trim middle bound operation and specifying the same line -
twice as the boundaries. Once this is done, the elbow routine will work correctly.

TEES
TEES

STRAIGHT REDUCING

TEE TEE
—H e | Tt

L — J

CONICAL REDUCING
TEE CONICAL TEE

TEE

The tee fitting programs are located on ﬁhe middle left section of the HVAC2 overlay.
To begin a tee fitting program, touch the appropriate square with the tablet stylus.

STRAIGHT TEE (One Tap)
When you enter the straight tee program, the system displays:

ENTER SIX CHARACTER NAME
TEE
GPL

The first prompt in the straight tee program is for the tee parameters:

*%% STRAIGHT TEE, ONE TAP #*%%
TEE PARAMETERS

1. MAIN DIAM. = 18.0000

2. TAP DIAM. = 8.0000

You may exit the tee program at this prompt by entering operation reject ([).
The paramsters for drawing the straight tee are the main diameter and the tap diameter. The
main diameter is the duct diameter of the tee. The tap diameter is the duct diameter of the

tap. The main duct diameter and tap diameter entered are retained by the system and reused .
in the tee and other fitting programs.
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In response to this prompt, enter the main diameter and tap diameter, then enter operation

complete (]). If the current parameter values are correct, only operation complete (]) is
needed.

The main diameter for the straight tee program must be greater than O inches. If the
diameter entered is less than zero, the following message is displayed:

DIAMETER MUST BE GREATER THAN 0".

You return to the TEE PARAMETERS prompt.

The tap diameter for the straight tee program must be greater than O inches. If the tap
diameter entered is less than zero, the following message is displayed:

TAP DIAMETER MUST BE GREATER THAN 0".
You return to the TEE PARAMETERS prompt.

The next prompt is for the fitting location. The fitting location for straight tees is by
reference point. The intersection point of the main centerline and the tap centerline is
located at the reference point you specify. For a description of the possible reference
point prompts, see the Reference Point Definition section at the beginning of this
appendix. The system prompts: ’

*%%* FITTING LOCATION *#**

The next prompt is for the fitting centerline. The fitting centerline determines the
orientation of the fitting. You may use the fitting centerline or any line on the drawing
that has thg proper orientation. The system prompts:

*%% FITTING CENTERLINE ¥%%*

INDICATE CENTERLINE
INDICATE LINE

Use the graphics cursor to indicate the center line and line.

The next prompt is for the tap side of the duct. The fesponse to this prompt is a screen
selection of the side of the tee fitting to have the tap. The system prompts:

INDICATE TAP SIDE

If the system cannot determine the tap side from your selection, the following message is
displayed:

RESELECT DIRECTION - ZERO LENGTH SEGMENT
You, return to the INDICATE TAP SIDE prompt.

The program draws the tee. You return to the TEE PARAMETERS prompt to allow more straight
tees to be drawn.
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REDUCING TEE (One Tap)

When you enter the reducing tee program, the system displays:

ENTER SIX CHARACTER NAME
TEERED
GPL

The first prombt in the reducing tee program is for the tee parameters:

*%%* REDUCING TEE, ONE TAP *#*%*
TEE PARAMETERS

1. LARGE DIAM. = 18.0000

2. SMALL DIAM. = 14.0000

3. TAP DIAM. = 8,0000

You may exit the tee program at this prompt by entering operation reject ([).

The parameters for drawing the reducing tee are the large diameter, the small diameter and
the tap diameter. The large diameter is the duct diameter of the tee. The small diameter
is the diameter of the reduced end of the tee. The tap diameter is the duct diameter of the
tap. The large diameter, small diameter, and tap diameter entered are retained by the
system and reused in tee and in other fitting programs.

In response to this prompt, enter the large diameter, small diameter, and tap diameter.

Enter operation complete (]). If the displayed parameter values are correct, only operation
complete (])is needed.

The large diameter for the reducing tee program must be greater than 0 inches. If the
diameter entered is less than zero, the following message is displayed:

LARGE DIAMETER MUST BE GREATER THAN 0".

The small diameter for the reducing tee program must be greater than O inches. If the
diameter entered is less than zero, the following message is displayed:

SMALL DIAMETER MUST BE GkEATER THAN 0".

The tap diameter for the reducing tee program must be greater than 0 inches. If the tap
diameter entered is less than zero, the following message is displayed:

TAP DIAMETER MUST BE GREATER THAN 0".

If the small diameter is greater than or equal to the large diameter, the following message
is displayed:

SMALL DIAMETER IS EQUAL TO OR GREATER THAN
LARGE DIAMETER

The maximum reduction in a reducing fitting is 12 inches. If the small diameter is more
than 12 inches less than the large diameter, the following message is displayed:

*** MAXIMUM REDUCTION IS 12 INCHES **#*

After any of these messages, you return to the TEE PARAMETERS prompt.
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The next prompt is for the fitting location. The fitting location for reducing tees is by
reference point. The intersection point of the main centerline and the tap centerline is .
located at the reference point you specify. For a description of the possible reference
point prompts, see the Reference Point Definition section at the beginning of this
appendix. The system prompts:

*%% FITTING LOCATION ***

The next prompt is for the fitting centerline. The fitting centerline determines the
orientation of the fitting. You may use the fitting centerline or any line on the drawing
which has the proper orientation. The system prompts:

*%% FITTING CENTERLINE *%%*

INDICATE CENTERLINE
INDICATE LINE

Use the graphics cursor to indicate the centerline and line.

The next prompt is for the tap side of the duct. The response to this prompt is a screen
selection of the tee fitting side which has the tap. The system prompts:

INDICATE TAP SIDE

The next prompt is for the reduced end of the fitting. The response to this prompt is a
screen selection of the tee fitting side to have the reduced end. The system prompts:

INDICATE REDUCED END

If the system cannot determine the tap side from your selection, the following message is
displayed:

RESELECT DIRECTION — ZERO LENGTH SEGMENT

You return to the INDICATE TAP SIDE prompte.

If the system cannot determine the reduced end from your selection, the following message is
displayed:

RESELECT DIRECTION - ZERO LENGTH SEGMENT
You return to the INDICATE REDUCED END prompt.

The program draws the tee. You return to the TEE PARAMETERS prompt to draw more reducing
tees.
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CONICAL TEE (One Tap)

When you enter the conical tee program, the system displays:

ENTER SIX CHARACTER NAME
TEECON
GPL

The first prompt in the conical tee program 1s for the tee parameters:

*%%* CONICAL TEE, ONE TAP **%*
TEE PARAMETERS

1. MAIN DIAM. = 18.0000

2, TAP DIAM. = 8.0000

You may exit the tee program at this prompt by entering operation reject ([).

The parameters for drawing the conical tee are the main diameter and the tap diameter. The
main diameter is the duct diameter of the tee. The tap diameter is the duct diameter of the
tap. The main duct diameter and tap diameter entered are retained by the system and reused
in the tee and other fitting programs.

In response to this prompt, enter the main diameter and tap diameter. Enter operation

complete (]). If the displayed parameter values are correct, only operation complete (]) is
necessary. .

The main diameter for the conical tee program must be greater than 0 inches. If the
diameter entered is less than zero, the following message is displayed:

DIAMETER MUST BE GREATER THAN 0".
You return to the TEE PARAMETERS prompt.

The tap diameter for the conical tee program must be greater than O inches. If the, tfap
diameter entered is less than zero, the following message is displayed:

TAP DIAMETER MUST BE GREATER THAN 0".

You return to the TEE PARAMETERS prompt.

The next prompt is for the fitting location. The fitting location for conical tees is by
reference point. The intersection point of the main centerline and the tap centerline is
located at the reference point you specify. For a description of .the possible reference
point prompts, see the Reference Point Definition section at the beginning of this
appendix. The system prompts:

k%% FITTING LOCATION #***

The next prompt is for the fitting centerline. The fitting centerline determines the
orientation of the fitting. You may use the fitting centerline or any line on the drawing
which has the proper orientation. The system prompts:

%%% FITTING CENTERLINE *%*

INDICATE CENTERLINE
INDICATE LINE

Use the graphics cursor to indicate the centerline and line.
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The next prompt is for the tap side of the duct. The response to this prompt is a screen
selection of the tee fitting side which has the tap. The system prompts:

INDICATE TAP SIDE

If the system cannot determine the tap side from your selection, the following message is
displayed:

RESELECT DIRECTION - ZERO LENGTH SEGMENT
You return to the INDICATE TAP SIDE prompt.

The program draws the tee. You return to the TEE PARAMETERS prompt to allow more conical
tees to be drawn.

REDUCING CONICAL TEE (One Tap)
When you enter the reducing conical tee program, the system displays:

ENTER SIX CHARACTER NAME
TCONRD
GPL

The first prompt in the reducing conical tee program is for the tee parameters:

*%% REDUCING CONICAL TEE, ONE TAP *¥%
TEE PARAMETERS

1. LARGE DIAM. = 18.0000
2. SMALL DIAM. = 14.0000
3. TAP DIAM. = 8.0000

You may exit the tee program at this prompt by entering operation reject ([).

The parameters for drawing the reducing conical tee are the large diameter, the small
diameter and the tap diameter. The large diameter is the duct diameter of the tee. The
small diameter is the diameter of the reduced end of the tee. The tap diameter is the duct
diameter of the tap. The large diameter, small diameter, and tap diameter entered are
retained by the system and reused in the tee and other fitting programs.

In response to this prompt, enter the large diameter, small diameter, and tap diameter.
Enter operation complete (]). If the displayed parameter values are correct, only operation
complete (]) is necessary.

The large diameter for the reducing conical tee program must be greater than O inches. If
the diameter entered is less than zero, the following message is displayed:

LARGE DIAMETER MUST BE GREATER THAN 0".

The small diameter for the reducing conical tee program must be greater than O inches. If
the diameter entered is less than zero, the following message is displayed:

SMALL DIAMETER MUST BE GREATER THAN 0".

The tap diameter for the reducing conical tee program must be greater than O inches. If the
tap diameter entered is less than zero, the following message is displayed:

TAP DIAMETER MUST BE GREATER THAN 0".
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If the small diameter is greater than or equal to the large diameter, the following message
is displayed:

SMALL DIAMETER IS EQUAL TO OR GREATER THAN
LARGE DIAMETER

The maximum reduction in a reducing fitting .. 12 inches. If the small diameter is more
than 12 inches less than the large diameter, the following message is displayed:

*%% MAXIMUM REDUCTION IS 12 INCHES *%%
After any of these messages, you return to the TEE PARAMETERS prompt.

The next prompt is for the fitting location. The fitting location for reducing conical tees
is by reference point. The intersection point of the main centerline and the tap centerline
is located at the reference point you specify. For a description of the possible reference
point prompts, see the Reference Point Definition section at the beginning of this
appendix. The system prompts:

*%% FITTING LOCATION ***

The next prompt is for the fitting centerline. The fitting centerline determines the
orientation of the fitting. Thus, you may use the fitting centerline or any line on the
drawing which has the proper orientation. The system prompts: -

*%% FITTING CENTERLINE *%%
INDICATE CENTERLINE
INDICATE LINE

Use the graphics cursor to indicate the centerline and line.

The next prompt is for the tap side of the duct. The response to this prompt is a screen
selection of the tee fitting side to have the tap. The system prompts:

INDICATE TAP SIDE

The next prompt is for the reduced end of the fitting. The response to this prompt is a
screen selection of the tee fitting side to have the reduced end. The system prompts:

INDICATE REDUCED END

If the system cannot determine the tab side from your selection, the following message is
displayed:

RESELECT DIRECTION - ZERO LENGTH SEGMENT
You return to the INDICATE TAP SIDE prompt.

If the system cannot determine the reduced end from your selection, the following message is
displayed:

RESELECT DIRECTION - ZERO LENGTH SEGMENT
You return to the INDICATE REDUCED END prompt.

The program draws the tee. You return to the TEE PARAMETERS prompt to allow more reducing
conical tees to be drawn.
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BULLHEAD TEE

When you enter the bullhead tee program, the system displays:
ENTER SIX CHARACTER NAME

TEEBUL
GPL

The first prompt in the bullhead tee program is for the tee parameters:
**%* BULLHEAD TEE %%

TEE PARAMETERS
1. DIAMETER = 8.0000

You may exit the tee program at this prompt by entering operation reject ([).

The only parameter for drawing a bullhead tee is the duct diameter of the tee. The duct
diameter entered is retained by the system and reused in the tee and other fitting programs.

In response to this prompt, enter the duct diameter and enter operaﬁion complete (]). If
the displayed parameter value is correct, only operation complete (}) is necessay.

The duct diameter for the bullhead tee program must be greater than 3 inches. If the
diameter entered is less than 3 inches, the following message is displayed:

- DIAMETER MUST BE GREATER THAN 3".
You return to the‘TEE PARAMETERS prompt.

The next prompts are for the fitting location. The fitting location for bullhead tees is at

~the intersection point of the centerlines of the main duct and of the tap. The next two

prompts are for the two centerlines.

*%% FITTING LOCATION ***
*%% FITTING CENTERLINES *%%*
INDICATE MAIN CENTERLINE
INDICATE LINE

Indicate the main duct centerline, using the graphics cursor. The system prompts:

INDICATE TAP CENTERLINE
INDICATE LINE

Indicate the tap centerline, using the graphics cursor. The number of turning vanes and the
vane spacing are displayed:

*%% NUMBER OF VANES
= 4.0000

**% VANE SPACING

= 4,5255

If the centerlines do not intersect, the system displays the following message:

LINES DO NOT INTERSECT. . .

You return to the FITTING LOCATION prompt.
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The bullhead tee routine requires a tap angle of 900. If the intersection angle
determined by the program is other than 900, the following message is displayed:

TAP ANGLE MUST BE 90 DEGREES
You return to the FITTING LOCATION prompt.

The program draws the tee. You return to the TEE PARAMETERS prompt to draw more bullhead
tees.

REDUCING BULLHEAD TEE
When you enter the reducing bullhead tee program, the system displays:

ENTER SIX CHARACTER NAME
TBULRD
GPL

The first prompt in the reducing bullhead tee program is for the tee parameters:

*%% REDUCING BULLHEAD TEE ***
TEE PARAMETERS

1. LARGE DIA. = 18.0000

2. SMALL DIA. = 14.0000

3. TAP DIA. = 8.0000

You may exit the tee program at this prompt by entering operation reject ([).

The parameters for drawing the reducing bullhead tee are the large diameter, small diameter,
and tap diameter. The large diameter is the duct diameter of the large end of the tee. The
small diameter is the diameter of the small end of the tee. The tap diameter is the duct

diameter of the tap. The large diameter, small diameter, and tap diameter entered are
retained by the system and reused in the tee and other fitting programs.

In response to this prompt, enter the large diameter, small diameter, and tap diameter.
Enter operation complete (]). If the displayed parameter values are correct, only operation
complete (]) is necessary.

. The large diameter for the reducing bullhead tee program must be greater than O inches. If
the diameter entered is less than zero, the following message is displayed:

LARGE DIAMETER MUST BE GREATER THAN 0".

The small diameter for the reducing bullhead tee program must be greater than O inches. If
the diameter entered is less than zero, the following message is displayed:

SMALL DIAMETER MUST BE GREATER THAN 0".

The tap diameter for the reducing bullhead tee program must be greater than O inches. If
the tap diameter entered is less than zero, the following message is displayed:

TAP DIAMETER MUST BE GREATER THAN 0". -
If the tap diameter is less than the large diameter, the following message is displayed:

TAP DIAMETER MUST BE GREATER THAN LARGE DIAMETER
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I1f the tap diameter is less than the small diameter, the following message is displayed:
TAP DIAMETER MUST BE GREATER THAN SMALL DIAMETER

The maximum reduction in a reducing fitting is 12 inches. If the tap diameter is more th
12 inches larger than the small diameter, the following messages are displayed:

*%% SMALL OUTLET END **%*
**% MAXIMUM REDUCTION IS 12 INCHES #*%%*

If the tap diameter is more than 12 inches larger than the large diameter, the following
messages are displayed:

*%% LARGE OUTLET END **%*
**% MAXIMUM REDUCTION IS 12 INCHES ***

After any of these messages, you return to the TEE PARAMETERS prompt.

The next prompts are for the fitting location. The fitting locatiom for. bullhead tees is
the intersection point of the centerlines of the main duct and the tap, so the next two
prompts are for the two centerlines.

*%% FITTING LOCATION *%x
*%% FITTING CENTERLINES *%*
INDICATE MAIN CENTERLINE
INDICATE LINE

Indicate the main duct centerline, using the graphics cursor. The system prompts:

INDICATE TAP CENTERLINE
INDICATE LINE

Indicate the tap centerline, using the graphics cursor. The next prompt is for the large
end of the fitting. The response to this prompt is a screen selection of the tee fitting
side which has the larger duct diameter. The system prompts:
INDICATE LARGE END

You are prompted for the number of turning vanes and the vane spacing:

*%% NUMBER OF VANES

= 4.0000

*%*% VANE SPACING

=4,5255

If the system cannot determine the large end of the fitting from your selection, the
following message is displayed:

RESELECT DIRECTION - ZERO LENGTH SEGMENT

You return to the INDICATE LARGE END prompt.

If the centerlines do not intersect, the system displays the following message:
LINES DO NOT INTERSECT. . .

You return to the FITTING LOCATION prompt.
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The reducing bullhead tee routine requires a tap angle of 900. If the intersection angle N
determined by the program is other than 900; the following message is displayed:
TAP ANGLE MUST BE 90 DEGREES
You return to the FITTING LOCATION prompt.
The program draws the tee. You return to the TEE PARAMETERS prompt to draw more bullhead
tees.
Y-BRANCHES
) Y-BRANCHES
90 DEGREE NG
Y-BRANCH R Leanes -

SRS

The Y-branch fitting programs are located on the middle left section of the HVAC2 overlay.
To begin a Y-branch fitting program, touch the appropriate square with the tablet stylus.

90° Y-BRANCH
When you enter the 900 Y-branch program, the system displays:

ENTER SIX CHARACTER NAME
YBRNCH
GPL

The first prompt in the 900 Y-branch program is for the Y-branch diameter:

*%%* 90 DEGREE Y-BRANCH *** (:\/
Y-BRANCH DIAMETER
1. MAIN DIAM. = 18.0000

You may exit the Y-branch program at this prompt by entering operation reject ([).
The only parameter for drawing the 900 Y-branch is the main diameter. The main diameter
is the main duct diameter. The main duct diameter entered is retained by the system and

reused in Y-branch and in other fitting programs.

In response to this prompt, enter the main diameter and operation complete (]). If the
displayed diameter value is correct, only operation complete (]) is necessary.

7
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The main diameter for the 900 Y-branch program must be greater than O inches. If the
diameter entered is less than zero, the following message is displayed:

DIAMETER MUST BE GREATER THAN 0".

You return to the Y-BRANCH DIAMETER prompt.

The next prompt is for the fitting location. The fitting location for Y-branch fittings is
by reference point. The intersection point of the main centerline and the Y-branch
centerlines is located at the reference point you specify and offset by an amount you
select. For a description of the possible reference point prompts, see the Reference Point
Definition section at the beginning of this appendix.

The Y-branch fitting programs automatically calculate a fitting offset. The offset value
allows ease of fitting placement on drawings where the centerlines for the Y-branches are
not drawn. The offset calculated is the distance the Y-branch fitting would have to be
offset from the intersection of the main duct centerline and a perpendicular centerline to
allow the 450 elbow to be connected to the Y~branch and the perpendicular duct runs
without adding an additional duct segment between the Y-branch and the elbow. Y-branch
fittings need a 450 elbow to link up to all sections of duct oriented perpendicular to the
main duct rune.

The calculated offset is displayed. It may be accepted by entering operation complete (])
or changed by entering another offset value. A zero offset places the fitting exactly at
the reference point you specify. Entering a larger number than the calculated offset
ensures that a duct segment will have to be added between the Y-branch and the connecting
450 elbow. The system prompts:

*%% FITTING LOCATION ***

The next prompt is for the fitting centerline. The fitting centerline determines the
orientation of the fitting. You may use the fitting centerline or any line on the drawing
which has the proper orientation. The fitting centerline is the centerline of the intake
branch of the Y-branch fitting. The system prompts:

*%* FITTING CENTERLINE *%%

INDICATE CENTERLINE

INDICATE LINE
Use the graphics cursor to indicate the centerline and line.
The next prompt is for the branch direction. The branch direction is the direction in which
Y-branches are pointing. The response to this prompt is a screen selection of the
direction. The system prompts:

INDICATE BRANCH DIRECTION

If the system cannot determine the branch direction from your selection, the following
message is displayed:

RESELECT DIRECTION - ZERO LENGTH SEGMENT
You return to the INDICATE BRANCH DIRECTION prompt.

The program draws the Y-branch. You return to the Y-BRANCH DIAMETER prompt to draw more
90° Y-branches. .
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REDUCING 90° Y-BRANCH

When you enter the reducing 900 Y-branch program, the system displays:

ENTER SIX CHARACTER NAME
YBRRED
GPL

The first prompt in the reducing 900 Y-branch program is for the Y-branch diameters:

*%%* REDUCING 90 DEGREE Y-BRANCH #*¥*=*
Y-BRANCH PARAMETERS

1. INTAKE DI. = 18.0000

2. LARGE DIA. = 14.0000

3. SMALL DIA. = 12.0000

You may exit the Y-branch program at this prompt by entering operation reject ([).

The parameters for drawing the reducing 900 Y-branch are the intake diameter, large
diameter, and small diameter. The intake diameter is the intake duct diameter. The large
diameter is the diameter of the large Y-branch duct. The small diameter is the diameter of
the small Y-branch duct. The intake, large, and small duct diameters entered are retained
by the system and reused in Y-branch and in other fitting programs. -

In response to this prompt, enter the intake diameter and the large and small diameters.
Enter operation complete (]). If the displayed diameter values are correct, only operation
complete (]) is necessary.

The intake diameter for the reducing 900 Y-branch program must be greater than O inches.
If the diameter entered is less than zero, the following message is displayed:

MAIN DIAMETER MUST BE GREATER THAN 0".

The large diameter for the reducing 900 Y-branch program must be greater than O inches.
If the diameter entered is less than zero, the following message is displayed:

LARGE DIAMETER MUST BE GREATER THAN O". -

The small diameter for the reducing 900 Y-branch program must be greater than O inches.
If the diameter entered is less than zero, the following message is displayed:

SMALL DIAMETER MUST BE GREATER THAN 0".

The large diameter of the reducing 900 Y-branch must be greater than or equal to the small
Y-branch diameter. If the small diameter is greater than the large diameter, the following
message is displayed:

*%% SMALL DIAMETER IS GREATER THAN
LARGE DIAMETER

After any of these messages, you return to the Y-BRANCH PARAMETERS prompt.

The next prompt is for the fitting location. The fitting location for Y-branch fittings is
by reference point. The intersection point of the main centerline and the Y-branch
centerline is located at the reference point you specify and offset by an amount you
select. For a description of the possible reference point prompts, see the Reference Point
Definition section at the beginning of this appendix.
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K p The Y-branch fitting programs automatically calculate a fitting offset. The offset value
allows ease of fitting placement on drawings where the centerlines for the Y-branches are
not drawn. The offset calculated is the distance the Y-branch fitting would have to be
offset from the intersection of the main duct centerline and a perpendicular centerline in
order to allow the 450 elbow to be connected to the Y-branch and the perpendicular duct
runs without adding an additonal duct segment between the Y-branch and the elbow. Y~branch

fittings need a 450 elbow to link up t. 11l sections of duct oriented perpendicular to the
main duct run.

The calculated offset is displayed. It may be accepted by using operation complete (]) or
changed by entering another offset value. A zero offset will place the fitting exactly at
the reference point you specify. Entering a larger number than the calculated offset
ensures that a duct segment will have to be added between the Y-branch and the connecting
450 elbow. The system prompts:

*%% FITTING LOCATION *%*

The next prompt is for the fitting centerline. The fitting centerline determines the

( “J orientation of the fitting. You may use the fitting centerline or any line on the drawing

N which has the proper orientation. The fitting centerline is the centerline of the intake
branch of the Y-branch fitting. The system prompts:

*%% FITTING CENTERLINE *#%%
INDICATE CENTERLINE
INDICATE LINE

Use the graphics cursor to indicate the ceterline and line.
- The next prompt is for the large branch quadrant. The large branch quadrant includes the
\N direction in which the large Y-branch is pointing and the direction the small Y-branches are
pointing. The quadrant is defined by the fitting centerline as the Y-axis with the X-axis
being perpendicular to this line through the reference point. The response to this prompt
is a screen selection of this quadrant. The system prompts:
INDICATE LARGE BRANCH QUADRANT

If the system cannot determine the large branch direction from your selection, the following
message is displayed:

RESELECT DIRECTION - ZERO LENGTH SEGMENT
(:fﬁ) You return to the INDICATE LARGE BRANCH QUADRANT prompt.

The program draws the reducing Y-branch. You return to the Y-BRANCH PARAMETERS prompt to
draw more reducing 900 Y-branches.

-
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The lateral fitting programs are located in the middle section of the HVAC2 overlay. To
begin a lateral fitting program, touch the appropriate square with the tablet stylus.

STRAIGHT LATERAL (One Tap)
When you enter the straight lateral program, the system displays:

ENTER SIX CHARACTER NAME
LATERL
GPL

The first prompt in the straight lateral program is for the lateral parameters:

%*%%* STRAIGHT LATERAL, ONE TAP *%x*
LATERAL PARAMETERS

1. MAIN DIAM. = 18.0000

2. TAP DIAM. = 8.0000

You may exit the lateral program at this prompt by entering operation reject ([).

The parameters for drawing the straight lateral are the main diameter and the tap diameter.
The main diameter is the main duct diameter. The tap diameter is the duct diameter of the
tap. The main duct diameter and the tap diameter entered are retained by the system and
reused in lateral and in other fitting programs.

In response to this prompt, enter the main diameter and tap diameter. Enter operation
complete (]). If the displayed parameter values are correct, only operation complete (]) is

necessary.

The main diameter for the straight lateral program must be greater than 0 inches. If the
diameter entered is less than zero, the following message is displayed:

DIAMETER MUST BE GREATER THAN 0".

You return to the LATERAL PARAMETERS prompt.
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The tap diameter for the straight lateral program must be greater than O inches. If the tap
diameter entered is less than zero, the following message is displayed:

TAP DIAMETER MUST BE GREATER THAN 0".
You return to the LATERAL PARAMETERS prompt.

The next prompt is for the: fitting location. The fitting location for all laterals is by
reference point. The intersection point of the main centerline and the tap centerline is
located at. the reference point you specify and offset by an amount you select. For a
description of the possible reference point prompts, see the Reference Point Definition
section at the beginning of this appendix.

The lateral fitting program automatically calculates a fitting offset. The offset value
allows ease of fitting placement on drawings where the centerlines for the lateral taps are
not drawn. The offset calculated is the distance the lateral fitting would have to be
offset from the intersection of the main duct centerline and perpendicular centerline to
allow the 450 elbow to conmnect with the lateral and the perpendicular duct runs without
adding an additional duct segment between the lateral and the elbow. Lateral fittings need
a 450 elbow to link up to all sections of duct oriented perpendicular to the main duct run.

The calculated offset is displayed. You may be accept it by using operation complete (]) or
change it by entering another offset value. A zero offset will place the fitting exactly at
the reference point you specify. Entering a larger number than the calculated offset
ensures that a duct segment will have to be added between the lateral and the connecting

450 elbow. The system prompts:

**% FITTING LOCATION **%*

The next prompt is for the fitting centerline. The fitting centerline determines the
orientation of the fitting. You may use the fitting centerline or any line on the drawing
which has the proper orientation. The system prompts:

**% FITTING CENTERLINE *#%*
INDICATE CENTERLINE
INDICATE LINE

Use the graphics cursor to indicate the centerline and line.

The next prompt is for the tap direction. The tap direction indicates the side of the duct
to have the tap and the direction the lateral tap is to point. The respomse to this prompt
is a screen selection in the quadrant toward which the lateral tap should point. The origin
to determine the quadrant is the reference point you specify; the X-axis is a line running
through the reference point and parallel to the fitting centerline you select. The system
prompts:

INDICATE TAP DIRECTION (QUADRANT)

If the system cannot determine the tap direction from your seleétion, the following message
is displayed:

RESELECT DIRECTION - ZERO LENGTH SEGMENT
You return to the INDICATE TAP DIRECTION prompt.

The program draws the lateral. You return to the LATERAL PARAMETERS prompt to draw more
straight laterals.
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REDUCING LATERAL (One Tap)

When you begin the reducing lateral program, the system displays:

ENTER SIX CHARACTER NAME
LATRED
GPL

The first prompt in the reducing lateral program is for the lateral parameters:

*%*% REDUCING LATERAL, ONE TAP ***
LATERAL PARAMETERS

1. LARGE DIAM. = 18.0000
2. SMALL DIAM. = 14.0000
3. TAP DIAM. = 8.0000

You may exit the lateral program at this prompt by entering operation reject ([).

The parameters for drawing the reducing lateral are the large diameter, the small diameter,
and the tap diameter. The large diameter is the main duct diameter of the lateral. The
small diameter is the diameter of the reduced end of the lateral. The tap diameter is the
duct diameter of the tap. The large diameter, small diameter, and tap diameter entered are
retained by the system and reused in lateral and in other fitting programs.

In response to this prompt, enter the large diameter, small diameter, and tap diameter.
Enter operation complete (]). If the displayed parameter values are correct, only operation
complete (]) is necessary. .

The large diameter for the reducing lateral program must be greater than O inches. If the
diameter entered is less than zero, the following message is displayed:

LARGE DIAMETER MUST BE GREATER THAN 0".

The small diameter for the reducing lateral program must be greater than 0 inches. If the
diameter entered is less than zero, the following message is displayed:

SMALL DIAMETER MUST BE GREATER THAN 0".

The tap diameter for the reducing lateral program must be greater than 0O inches. If the tap
diameter entered is less than zero, the following message is displayed:

TAP DIAMETER MUST BE GREATER THAN 0".

If the small diameter is greater than or equal to the large diameter, the following message
is displayed:

SMALL DIAMETER IS EQUAL TO OR GREATER THAN
LARGE DIAMETER ’

The maximum reduction in a reducing fitting is 12 inches. If the small diameter is more
than 12 inches smaller than the large diameter, the following message is displayed:

**% MAXIMUM REDUCTION IS 12 INCHES *%*

After any of these messages, you return to the LATERAL PARAMETERS prompt.
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The next prompt is for the fitting location. The fitting location for all laterals is by
reference point. The intersection point of the main centerline and the tap centerline is
located at the reference point you specify and offset by an amount you select. For a
description of the possible reference point prompts, see the Reference Point Definition
section at the beginning of this appendix.

The lateral fit(' g program automatically calculates a fitting offset. The offset value
allows ease of fitting placement on drawings where the centerlines for the lateral taps are
not drawn. The offset calculated is the distance the lateral fitting would have to be
offset from the intersection of the main duct centerline and perpendicular centerline to
allow the 450 elbow to connect with the lateral and perpendicular duct runs without adding
an additional duct segment between the lateral and the elbow. Lateral fittings need a 450
elbow to link up to a section of duct oriented perpendicular to the main duct run.

The calculated offset is displayed. You may accept it by entering operation complete (]) or
change it by entering another offset value. A zero offset will place the fitting exactly at
the reference point you specify. Entering a larger number than the calculated offset
ensures that a duct segment will have to be added between the lateral and the connecting

450 elbow. The system prompts:

%%% FITTING LOCATION #**%*

The next prompt is for the fitting centerline. The fitting centerline determines the
orientation of the fitting. You may use the fitting centerline or any line on the drawing
which has the proper orientation. The system prompts:

*%% FITTING CENTERLINE *%%
INDICATE CENTERLINE
INDICATE LINE

Use the graphics cursor to indicate the centerline and line.

The next prompt is for the tap direction. The tap direction indicates the side of the duct
to have the tap, the direction the lateral tap should point and the reduced end of the
lateral fitting. The response to this prompt is a screen selection in the quadrant toward
which the lateral tap 'should point. The origin to determine the quadrant is the reference
point you specify; the X-axis is a line running through the reference point and parallel to
the fitting centerline you select. The system prompts:

INDICATE TAP DIRECTION (QUADRANT)

If the system cannot determine the tap diréc;ion from your selection, the following message
is displayed:

RESELECT DIRECTION - ZERO LENGTH SEGMENT
You return to the INDICATE TAP DIRECTION prompt.

The program draws the lateral. You return to the LATERAL PARAMETERS prompt to draw more
reducing laterals.
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CONICAL LATERAL (One Tap) K

When you begin the conical lateral program, the system displays:

ENTER SIX CHARACTER NAME
LATCON
GPL

The first prompt in the conical lateral program is for the lateral parameters:

%*%% CONICAL LATERAL, ONE TAP *%*
LATERAL PARAMETERS

1. MAIN DIAM. = 18.0000

2. TAP DIAM. = 8.0000

You may exit the lateral program at this prompt by entering operation reject D.

The parameters for drawing the conical lateral are the main diameter and the tap diameter. .
The main diameter is the main duct diameter of the lateral. The tap diameter is the duct (/\\
diameter of the tap. The main duct diameter and tap diameter entered are retained by the RN

system and reused in lateral and in other fitting programs.

In response to this prompt, enter the main diameter and tap diameter. Enter operation

complete (]). If the displayed parameter values are correct, only operation complete (]) is
necessary.

The main diameter for the conical lateral program must be greater than O inches. If the
diameter entered is less than zero, the following message is displayed:

\\
DIAMETER MUST BE GREATER THAN 0". (/“
SO .

You return to the LATERAL PARAMETERS prompt.

The tap diameter for the conical lateral program must be greater than O inches. If the tap
diameter entered is less than zero, the following message is displayed:

TAP DIAMETER MUST BE GREATER THAN 0".
You return to the LATERAL PARAMETERS prompt.

The next prompt is for the fitting location. The fitting location for all laterals is by (/ﬁ\\
reference point. The intersection point of the main centerline and the tap centerline is N
located at the reference point you specify, offset by an amount you select. For a

description of the possible reference point prompts, see the Reference Point Definition

section at the beginning of this appendix.

The lateral fitting program automatically calculates a fitting offset. The offset value
allows ease of fitting placement on drawings where the centerlines for the lateral taps are
not drawn. The offset calculated is the distance the lateral fitting would have to be
offset from the intersection of the main duct centerline and perpendicular centerline to
allow the 459 elbow to connect with the lateral and perpendicular duct runs without adding
an additional duct segment between the lateral and the elbow. Lateral fittings need a 45°
elbow to link up to a section of duct oriented perpendicular to the main duct rum.
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The calculated offset is displayed. You may accept it by entering operation complete (]) or
change it by entering another offset value. A zero offset will place the fitting exactly at
the reference point you specify. Entering a larger number than the calculated offset
ensures that a duct segment will have to be added between the lateral and the connecting

450 elbow. The system prompts:

*%% FITTING LOCATION #**%*

The next prompt is for the fitting centerline. The fitting centerline determines the
orientation of the fitting. You may use the fitting centerline or any line on the drawing
which has the proper orientation. The system prompts:

*%% FITTING CENTERLINE #***
INDICATE CENTERLINE
INDICATE LINE

Use the graphics cursor to indicate the centerline or line.

The next prompt is for the tap direction. The tap direction indicates the side of the duct
to have the tap and the direction the lateral tap should point. The response to this prompt
is a screen selection in the quadrant where the lateral tap should point. The origin to
determine the quadrant is the reference point you specify; the X-axis is a line running
through the reference point and parallel to the fitting centerline you select. The system
prompts:

INDICATE TAP DIRECTION (QUADRANT)

If the system cannot determine the tap direction from your selection, the following message
is displayed:

RESELECT DIRECTION - ZERO LENGTH SEGMENT
You return to the INDICATE TAP DIRECTION prompt.

The program draws the lateral. You return to the LATERAL PARAMETERS prompt to allow more
conical laterals to be drawn.

REDUCING CONICAL LATERAL (One Tap)

When you begin the reducing conical lateral program, the system displays:

ENTER SIX CHARACTER NAME
LCONRD
GPL

The first prompt is for the lateral parameters:

*%% REDUCING CONICAL LATERAL, ONE TAP *¥*
LATERAL PARAMETERS

1. LARGE DIAM. = 18.0000

2. SMALL DIAM. = 14.0000

3. TAP DIAM. = 8.0000

You may exit the lateral program at this prompt by entering operatiom reject ([).
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The parameters for drawing the reducing conical lateral are the large diameter, the small
diameter, and the tap diameter. The large diameter is the main duct diameter of the
lateral. The small diameter is the diameter of the reduced end of the lateral. The tap
diameter is the duct diameter of the tap. The large diameter, small diameter, and tap
diameter entered are retained by the system and reused in lateral and in other fitting
programs.

In response to this prompt, enter the large diameter, small diameter, and tap diameter.
Enter operation complete (]). If the displayed parameter values are correct, only operation
complete (]) is necessary. :

The large diameter for the reducing conical lateral program must be greater than O inches.
If the diameter entered is less than zero, the following message is displayed:

LARGE DIAMETER MUST BE GREATER THAN 0".

The small diameter for the reducing conical lateral program must be greater than O inches.
If the diameter entered is less than zero, the following message is displayed:

SMALL DIAMETER MUST BE GREATER THAN 0".

The tap diameter for the reducing conical lateral program must be greater than 0 inches. 1If
the tap diameter entered is less than zero, the following message is displayed:

TAP DIAMETER MUST BE GREATER THEN 0".

If the small diameter is greater than or equal to the large diameter, the following message
is displayed:

SMALL DIAMETER IS EQUAL TO OR GREATER THAN LARGE DIAMETER

The maximum reduction in a reducing fitting is 12 inches. If the small diameter is more
than 12 inches smaller than the large diameter, the following message is displayed:

*%%x MAXIMUM REDUCTION IS 12 INCHES *%*
After any of these messages, you return to the LATERAL PARAMETERS prompt.

The next prompt is for fitting location. The fitting location for all laterals is by
reference point. The intersection point of the main centerline and the tap centerline is
located at the reference point you specify and offset by an amount you select. For a
description of the possible reference point prompts, see the Reference Point Definition
section at the beginning of this appendix.

The lateral fitting program automatically calculates a fitting offset. The offset value
allows ease of fitting placement on drawings where the centerlines for the lateral taps are
not drawn. The offset calculated is the distance the lateral fitting would have to be
offset from the intersection of the main duct centerline and perpendicular centerline to
allow the 459 elbow to connect with the lateral and perpendicular duct runs without adding
an additional duct segment between the lateral and the elbow. Lateral fittings need a 450
elbow to link up to a section of duct oriented perpendicular to the main duct run.

The calculated offset is displayed. You may accept it by entering operation complete (]) or
change it by entering another offset value. A zero offset will place the fitting exactly at
the reference point you specify. Entering a larger number than the calculated offset
ensures that a duct segment will have to be added between the lateral and the connecting

450 elbow. The system prompts:

k%% FITTING LOCATION *%*
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The next prompt is for the fitting centerline. The fitting centerline determines the

orientation of the fitting. You may use the fitting centerline or any line on the drawing
which has the proper orientation. The system prompts: :

*%% FITTING CENTERLINE **%
INDICATE CENTERLINE
INTTCATE LINE

Use the graphics cursor to indicate the centerline and line.

The next prompt is for the tap direction. The tap direction indicates the side of the duct
to have the tap, the direction the lateral tap should point, and the reduced end of the
lateral fitting. The response to this prompt is a screen selection in the quadrant where
the lateral tap should point. The origin to determine the quadrant is the reference point
you specify; the X-axis is a line running through the reference point and parallel to the
fitting centerline you select. The system prompts:

INDICATE TAP DIRECTION (QUADRANT)

If the system cannot determine the tap direction from your selection, the following message
is displayed:

RESELECT DIRECTION - ZERO LENGTH SEGMENT
You return to the INDICATE TAP DIRECTION prompt.

The program draws the lateral. You return to the LATERAL PARAMETERS prompt to draw more
reducing conical laterals.

REDUCERS
REDUCERS
CONCENTRIC ECCENTRIC
REDUCER REDUCER

| -by

The reducer fitting programs are located in the middle section of the HVAC2 overlay. To
begin a reducer fitting program, touch the appropriate square with the tablet stylus.
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CONCENTRIC REDUCER

When you begin the concentric reducer program, the system displays:

ENTER SIX CHARACTER NAME
REDCON
GPL

The first prompt in the concentric réducer program is for the reducer parameters:

%*%%* CONCENTRIC REDUCER *%%*
REDUCER PARAMETERS

1. LARGE DIAM. = 18.0000
2.. SMALL DIAM. = 14,0000

You may exit the reducer program at this prompt by entering operation reject ([).

The parameters for drawing the concentric reducer are the large diameter and the small
diameter. The large diameter is the duct diameter of the large end. The small diameter is
the duct diameter of the small end. The large duct diameter and small diameter entered are
retained by the system and reused in reducer and in other fitting programs.

In response to this prompt, enter the large diameter and the small diameter. Enter

operation complete (}). If the displayed parameter values are correct, only operation
complete (]) is necessary.

The large diameter for the concentric reducer program must be greater than O inches. If the
diameter entered is less than zero, the following message is displayed:

LARGE DIAMETER MUST BE GREATER THAN 0".

The small diameter for the concentric reducer program must be greater than 0 inches. If the
small diameter entered is less than zero, the following message is displayed:

SMALL DIAMETER MUST BE GREATER THAN 0".

The large diameter of the reducer must be greater than the small diameter. If the small
diameter is greater than or equal to the large diameter, the following message is displayed:

*%% SMALL DIAMETER IS EQUAL TO OR GREATER
THAN THE LARGE DIAMETER

The maximum reduction in a reducing fitting is 12 inches. If the small diameter is more
than 12 inches smaller than the large diameter, the following message is displayed:

*%*% MAXIMUM REDUCTION 1S 12 INCHES #*%*
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After any of these messages, you return to the REDUCER PARAMETERS prompt.

The next prompt is for the fitting location. The fitting location for all reducers is by
reference point. The outside center of the large end of the fitting is located at the
reference point you specify. For a description of the possible reference point prompts, see
the Reference Point Definition section at the beginning of this appendix. The system
prompts:

*%% FITTING LOCATION #**%*

The next prompt is for the fitting centerline. The fitting centerline determines the
orientation of the fitting. You may use the fitting centerline or any line on the drawing
which has the proper orientation. The system prompts:

*%%* FITTING CENTERLINE #%%*
INDICATE CENTERLINE
INDICATE LINE

Use the graphics cursor to indicate the centerline and line.

The next prompt is for the reducer end. The reducer end is the small end of the fitting.
The response to this prompt is a screen selection in the direction that the reduced end
should point. The system prompts:

INDICATE REDUCED END

If the system cannot determine the reduced end from your selection, the following message is
displayed:

RESELECT DIRECTION - ZERO LENGTH SEGMENT
You return to the INDICATE REDUCED END prompt.

The program draws the reducer. You return to the REDUCER PARAMETERS prompt to allow more
concentric reducers to be drawn.

ECCENTRIC REDUCER

When you begin eccentric reducer program, the system displays:

ENTER SIX CHARACTER NAME
REDECC
GPL

The first prompt is for the eccentric reducer parameter:
*%%* ECCENTRIC REDUCER FITTING ***

ECCENTRIC REDUCER PARAMETER
LARGE DIA. = 18.0000

You may exit the reducer program at this prompt by entering operation reject ([).
The first parameter for drawing the eccentric reducer is the large diameter. The large

diameter is the duct diameter of the large end. The large duct diameter entered is retained
by the system and reused in reducer and in other fitting programs.
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There are two modes of parameter entry in the eccentric reducer program. The first method
is by large diameter and the fitting centerlines. This method assumes that both the large
end and the small end centerlines exist on the drawing. The second method is by entering

the large and small diameters and the offset side of the fitting. This method does not
require the existence of both fitting centerlines.

In response to this prompt, enter the large dicu:ter and operation complete (]). If the
displayed parameter values are correct, only operation complete (]) is necessary.

The large diameter for the eccentric reducer program must be greater than O inches. If the
diameter entered is less than zero, the following message is displayed:

LARGE DIAMETER MUST BE GREATER THAN 0".
You return to the ECCENTRIC REDUCER PARAMETER prompt.

The next prompt is for the fitting location. The fitting location for all reducers is by
reference point. The outside center of the large end of the fitting is located at the
reference point you specify. For a description of the possible reference point prompts, see
the Reference Point Definition section at the beginning of this appendix. The system
prompts:

k%% FITTING LOCATION *%*

The next prompt is for the fitting large centerline. The fitting large centerline
determines the orientation of the fitting. You may use the fitting centerline or any line
on the drawing which has the proper orientation. If the fitting centerline mode for
parameter entry is being used, both centerlines must be in the proper orientation and they
must be the correct distance apart. The system prompts:

**% FITTING LARGE CENTERLINE ***

INDICATE LARGE CENTERLINE
INDICATE LINE

Use the graphics cursor to indicate the centerline and line.
The next prompt is for the centerline of the small end of the fitting.

If the fitting centerline mode of parameter entry is being used, the response to this prompt
is a selection of the centerline of the small end of the fitting.

If the fitting centerline mode is not being used, you must enter operation complete (1) or
operation reject ([) in response to this prompt to switch modes. The system prompts:

*%% FITTING SMALL CENTERLINE #*%%*

INDICATE SMALL CENTERLINE
INDICATE LINE

Use the graphics cursor to indicate the centerline and line.
If the fitting centerline method of parameter entry is used, the next prompt is for the
fitting direction. The fitting direction is the direction that the reduced end should

point. Theée system prompts:

INDICATE FITTING DIRECTION
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If the system cannot determine the fitting direction from your selection, the following
message is displayed:

RESELECT DIRECTION - ZERO LENGTH SEGMENT
You return to the INDICATE FITTING DIRECTION prompt.

The program calculates the small end diameter of the reducer based on the information
entered. .

The small diameter fof the eccentric reducer program must be greater than 0 inches. If the
small diameter calculated is less than zero, the following message is displayed:

*%% OFFSET EXCEEDS ALLOWABLE .
LARGE DIA., SMALL DIA. AND REDUCTION ARE:
1. = 16.0000

2, = -12,7298

3. = 28,7298

You return to the ECCENTRIC REDUCER PARAMETER prompt.

The maximum reduction in a reducing fitting is 12 inches. If the small diameter calculated
is more than 12 inches smaller than the large diameter, the following message is displayed:

*%% MAXIMUM REDUCTION IS 12 INCHES **%*
LARGE DIA., SMALL DIA. AND REDUCTION ARE:
1. = 16.0000

2. = 2.0000

3. = 14.0000

The minimum reduction in a reducing fitting is 4 inches. If the small diameter calculated
is less than 4 inches smaller than the large diameter, the following message is displayed:

*%%* MINIMUM REDUCTION IS 4 INCHES *%%
You return to the ECCENTRIC REDUCER PARAMETER prompt.

The program draws the reducer. You return to the ECCENTRIC REDUCER PARAMETER prompt to
allow more eccentric reducers to be drawn.

If large and small diameter entry mode is used, [you must have entered operation complete
(1) or operation reject ([) in response to the FITTING SMALL CENTERLINE prompt to switch
modes], the next prompt encountered after switching modes is the prompt for the small
diameter. The system prompts:

SMALL DIAMETER
SMALL DIA. = 10.0000

In response to this prompt, enter the small diameter and operation complete (]). If the
displayed parameter value is correct, only operation complete (]) is necessary. Operation
reject ([) at this point returns you to the FITTING LARGE CENTERLINE prompt.

The small diameter for the eccentric reducer program must be greater than O inches. If the
small diameter entered is less than zero, the following message is displayed:

SMALL DIAMETER MUST BE GREATER THAN 0".

You return to the ECCENTRIC REDUCER PARAMETER prompt.
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The maximum reduction in a reducing fitting is 12 inches. If the small diameter entered is K\
more than 12 inches smaller than the large diameter, the following message is displayed:

*%% MAXIMUM REDUCTION IS 12 INCHES #**#*
LARGE DIA., SMALL DIA. AND REDUCTION ARE:

l. = 16.0000
2. = 2.0000
3. = 14.0000

The minimum reduction in a reducing fitting is 4 inches. If the small diameter entered is
less than 4 inches smaller than the large diameter, the following message is displayed:

*%% MINIMUM REDUCTION IS 4 INCHES **%
You return to the ECCENTRIC REDUCER PARAMETER prompt.
The next prompt is for the eccentric direction. This is the offset direction of the
eccentric reducer. In response to this prompt, make a screen selection on the side of the o
centerline that is to be offset. The system prompts: f

INDICATE ECCENTRIC DIRECTION

If the system cannot determine the fitting direction from your selection, the following
message is displayed:

RESELECT DIRECTION - ZERO LENGTH SEGMENT
You return to the INDICATE ECCENTRIC DIRECTION prompt.

. . ~
The program draws the reducer. You return to the ECCENTRIC REDUCER PARAMETER prompt to draw <:f\
more eccentric reducers. _

CROSSES
CROSSES

STRAIGHT REDUCING

CROSS CROSS -
(90 DEGREES) (900EG) (/ﬂ
b
CONICAL CROSS
T |

The cross fitting programs are located in the middle right section of the HVACZ tablet
overlay. To begin a cross fitting program, touch the appropriate square with the tablet
stylus.
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STRAIGHT CROSS (90°)

When you begin the straight cross program, the system displays:

ENTER SIX CHARACTER NAME
CROSS
GPL

The first prompt is for the cross parameters:

%*%* STRAIGHT CROSS, 90 DEGREE *#*%*
CROSS PARAMETERS

l. MAIN DIAM. = 18.0000

2. TAP 1 DIA. = 8.0000

3. TAP 2 DIA. = 6.0000

You may exit the cross program at this prompt by entering operation reject ([).

The parameters for drawing the straight cross are the main diameter and the two tap
diameters. The main diameter is the main duct diameter of the cross. The tap diameters
the duct diameters of the taps. The main duct diameter and tap diameters entered are
retained by the system and reused in cross and in other fitting programs.

In response to this prompt, enter the main diameter and the two tap diameters. Enter

operation complete (]). If the displayed parameter values are correct, only operation
complete (]) is necessary.

The main diameter for the straight cross program must be greater than 0 inches. If the
diameter entered is less than zero, the following message is displayed:

MAIN DIAMETER MUST BE GREATER THAN 0".

You return to the CROSS PARAMETERS prompt.

are

The tap diameters for the straight cross program must be greater than 0 inches. If one of

the tap diameters entered is less than zero, the following message is displayed:
BOTH TAP DIAMETERS MUST BE GREATER THAN 0".

You return. to the CROSS PARAMETERS prompt.

The next prompt is for the fitting location. The fitting location for all crosses is by

reference point. The intersection point of the main centerline and the tap centerlines is

located at the reference point you specify. For a description of the possible reference
point prompts, see the Reference Point Definition section at the beginning of this
appendix. The system prompts:

*%% FITTING LOCATION *%*

The next prompt is for the fitting centerline. The fitting centerline determines the

orientation of the fitting. You may use the fitting centerline or any line on the drawing

which has the proper orientation. The system prompts:
*%* FITTING CENTERLINE *%%*
INDICATE CENTERLINE
INDICATE LINE

Use the graphics cursor to indicate the centerline and line.
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If the taps are of different sizes, the next prompt is for the large tap side. If they are
the same size, this prompt is skipped. The large tap side is the side of the cross with the
large tap. The response to this prompt is a screen selection of the cross fitting side to
have the large tap. The system prompts:

INDICATE LARGE TAP SIDE

If the system cannot determine the large tap side from your selection, the following message
is displayed:

RESELECT DIRECTION - ZERO LENGTH SEGMENT
You return to the INDICATE LARGE TAP SIDE prompt.

The program draws the cross. You return to the CROSS PARAMETERS prompt to draw more
straight crosses.

REDUCING CROSS (90°)

When you begin the reducing cross program the system displays:

ENTER SIX CHARACTER NAME
CRSRED
GPL

The first prompt in the reducing cross program is for the cross parameters:

**% REDUCING CROSS, 90 DEGREE **%*
CROSS PARAMETERS

l. LARGE DIAM. = 18.0000

2. SMALL DIAM. = 14.0000

3. TAP 1 DIA. = 8.0000

4., TAP 2 DIA. = 6.0000

You may exit the cross program at this prompt by entering operation reject ([).

The parameters for drawing the reducing cross are the main diameter, small diameter, and two
tap diameters. The large diameter is the main duct diameter of the cross. The small
diameter is the diameter of the reduced end of the cross. The tap diameters are the duct
diameters of the taps. The large diameter, small diameter, and tap diameters entered are
retained by the system and reused in cross and in other fitting programs.

In response to this prompt, enter the large diameter, the small diameter, and the two tap
diameters. Enter operation complete (]). If the displayed parameter values are correct,
only operation complete (]) is necessary.

The large diameter for the reducing cross program must be greater than O inches. If the
diameter entered is less then zero, the following message is displayed:

LARGE DIAMETER MUST BE GREATER THAN 0".

The small diameter for the reducing cross program‘mnst be greacer than 0 inches. If the
diameter entered is less than zero, the following message is displayed:

SMALL DIAMETER MUST BE GREATER THAN 0".
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The tap diameters for the reducing cross program must be greater than O inches. If the
first tap diameter entered is less than zero, the following message is displayed:

TAP 1 DIAMETER MUST BE GREATER THAN 0".
If the second tap diameter entered is less than zero, the following message is displayed:
TAP 2 DIAMETER MUST BE GREATER THAN 0".

If the small diameter is greater than or equal to the large diameter, the following message
is displayed: i

SMALL DIAMETER IS EQUAL TO OR GREATER THAN
LARGE DIAMETER

The maximum reduction in a reducing fitting is 12 inches. If the small diameter is more
than 12 inches smaller than the large diameter, the following message is displayed:

*%% MAXTMUM REDUCTION IS 12 INCHES ##**
After any of these messages, you return to the CROSS PARAMETERS prompt.

The next prompt is for the fitting location. The fitting location for all crosses is by
reference point. The intersection point of the main centerline and the tap centerlines is
located at the reference point you specify. For a description of the possible reference
point prompts, see the Reference Point Definition section at the beginning of this
appendix. The system prompts:

*%*% FITTING LOCATION **%*

The next prompt is for the fitting centerline. The fitting centerline determines the
orientation of the fitting. You may use the fitting centerline or any line on the drawing
which has the proper orientation. The system prompts:

*%%* FITTING CENTERLINE #*%*%*

INDICATE CENTERLINE
INDICATE LINE

Use the graphics cursor to indicate the centerline or line.

If the taps are of different sizes, the next prompt is for the large tap side of the cross.
If they are the same size, this prompt is skipped. The response to this prompt is a screen
selection of the cross fitting side to have the large tap. The system prompts:

INDICATE LARGE TAP SIDE

If the system cannot determine the large tap side from your selection, the following message
is displayed: :

RESELECT DIRECTION - ZERO LENGTH SEGMENT

You return to the INDICATE LARGE TAP SIDE prompt.
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The next prompt is for the reduced end of the fitting. The response to this prompt is a
screen selection of the side of the cross fitting to have the reduced end. The system
prompts:

INDICATE REDUCED END

If the system cannot determine the reduced end from your selection, the following message is
displayed:

RESELECT DIRECTION - ZERO LENGTH SEGMENT
You return to the INDICATE REDUCED END prompt.

The program draws the cross. You return to the CROSS PARAMETERS prompt to draw more
reducing crosses.

CONICAL CROSS (90°)
When you begin the conical cross program, the system displays:

ENTER SIX CHARACTER NAME
CRSCON
GPL

The first prompt in the conical cross program is for the cross parameters:
*%% CONICAL CROSS, 90 DEGREE *#*
CROSS PARAMETERS
l. MAIN DIAM. = 18.0000

2. TAP 1 DIA. = 8.0000
3. TAP 2 DIA. = 6.0000

You may exit the cross program at this pfompt by entering operation reject ([).

The parameters for drawing the conical cross are the main diameter and the two tap
diameters. The main diameter is the main duct diameter of the cross. The tap diameters are
the duct diameters of the taps. The main duct diameter and the tap diameters entered are
retained by the system and reused in cross and in other fitting programs.

In response to this prompt, enter the main diameter and the two tap diameters. Enter
operation complete (]). If the displayed parameter values are correct, only operation
complete (]) is necessary.

The main diameter for the conical cross program must be greater than 0 inches. If the
diameter entered is less than zero, the following message is displayed: )

MAIN DIAMETER MUST BE GREATER THAN Q".

You return to the CROSS PARAMETERS prompt.

The tap diameters for the conical cross program must be greater than O inches. If one of
the tap diameters entered i> less than zero, the following message is displayed:

BOTH TAP DIAMETERS MUST BE GREATER THAN 0".
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You return to the CROSS PARAMETERS prompt.

~ The next prompt is for the fitting location. The fitting location for all crosses is by.

reference point. The intersection point of the main centerline and the tap centerlines is
located at the reference point you specify. For a description of the possible reference
point prompts, see the Reference Point Definition section at the beginning of this
appendix. The system prompts:

*%% FITTING LOCATION *%*

The next prompt is for the fitting centerline. Thé fitting centerline determines the
orientation of the fitting. You may use the fitting centerline or any line on the drawing
which has the proper orientation. The system prompts: '

*%% FITTING CENTERLINE #*%*

INDICATE CENTERLINE
INDICATE LINE

Use the graphics cursor to indicate the centerline or line.

If the taps are of different sizes, the next prompt is for the large tap side of the cross.
If they are the same size, this prompt is skipped. The response to this prompt is a screen
selection of the cross fitting side to have the large tap. The system prompts:

INDICATE LARGE TAP SIDE

If the system cannot determine the large tap side from your selection, the following message
is displayed:

RESELECT DIRECTION - ZERO LENGTH SEGMENT

You return to the INDICATE LARGE TAP SIDE prompt.

The program draws the cross. You return to the CROSS PARAMETERS prompt to draw more conical
crosses.

LATERAL CROSS

When you begin the lateral cross program, the system displays:
ENTER SIX CHARACTER NAME

CRSLAT
GPL

The first prompt is for the lateral cross parameters:

*%% LATERAL CROSS *%%
LATERAL CROSS PARAMETERS

1. MAIN DIA. = 18.0000
2. TAP 1 DIA. = 8.0000
3. TAP 2 DIA. =

-6.0000

You may exit the lateral cross program at this prompt by entering operation reject ([).
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The parameters for drawing the lateral cross are the main diameter and the two tap

diameters. The main diameter is the main duct diameter of the cross. The tap diameters are

the duct diameters of the taps. The main duct diameter and the tap diameters entered are
retained by the system and reused in the lateral cross and other fitting programs.

In response to this prompt, enter the main diameter and the two tap diameters. Enter
ope. .-ion complete (]). If the displayed parameter values are correct, only operation
complete (]) is necessary.

The main diameter for the lateral cross program must be greater than O inches. If the
diameter entered is less than zero, the following message is displayed:

MAIN DIAMETER MUST BE GREATER THAN 0".

You return to the LATERAL CROSS PARAMETERS prompt.

The tap diameter for the lateral cross program must be greater than O inches. If one of the

tap diameters entered is less than zero, the following message is displayed:
BOTH TAP DIAMETERS MUST BE GREATER THAN 0".
You return to the LATERAL CROSS PARAMETERS prompt.

The next prompt is for the fitting location. The fitting location for the lateral cross is

by reference point. The intersection point of the main centerline and the tap centerline is

located at the reference point you specify and offset by an amount you select. For a
description of the possible reference point prompts, see the Reference Point Definition
section at the beginning of this appendix.

The lateral cross fitting program automatically calculates a fitting offset. The offset
value allows ease of fitting placement on drawings where the centerlines for the lateral
cross taps are not drawn. The offset calculated is the distance the lateral cross fitting
would have to be offset from the intersection of the main duct centerline and perpendicular
centerline to allow the 450 elbow to connect with the lateral cross and perpendicular duct
run without adding an additional duct segment between the lateral cross and the elbow.

The calculated offset is displayed. You may accept it by entering operation complete (]) or

change it by entering another offset values. A zero offset will place the fitting exactly
at the reference point you specify. Entering a larger number than the calculated offset
ensures that a duct segment will be added between the lateral cross and the connecting 450
elbow. The system prompts:

*%% FITTING LOCATION **%

The next prompt is for the fitting centerline. The fitting centerline determines the
orientation of the fitting. You may use the fitting centerline or any line on the drawing
which has the proper orientation. The system prompts:

*%% FITTING CENTERLINE **%
INDICATE CENTERLINE
INDICATE LINE

Use the graphics cursor to indicate the centerline and line.
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The next prompt is for the large tap direction. The large tap direction indicates the side
of the duct to have the large tap and the direction the lateral cross taps should point.
The response to this prompt is a screen selection in the quadrant where the lateral cross
large tap should point. The origin to determine the quadrant is the reference point you
specify; the X-axis is a line running through the reference point and parallel to the’
fitting centerline you select. If both taps are the same diameter, the screen selection is
in the direction the lateral cross taps should point. The system prompts:

INDICATE LARGE TAP DIRECTION (QUADRANT)

If the system cannot determine the large tap direction from your selection, the following
message is displayed: .

RESELECT DIRECTION - ZERO LENGTH SEGMENT
You return to the INDICATE LARGE TAP DIRECTION prompt.

The program draws the lateral cross. You return to the LATERAL CROSS PARAMETERS prompt to
draw more lateral crosses.
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DIFFUSERS

DIFFUSERS
SQUARE LATERAL
DIFFUSER DIFFUSER

T | = | —==e—

The diffuser fitting programs are located on the right middle portion of the HVAC2 overlay.
To begin any diffuser fitting, touch the appropriate square with the tablet stylus.

SQUARE DIFFUSER
When you begin the square diffuser with downturned elbow program, the system displays:

ENTER SIX CHARACTER NAME
DIFSQU
GPL

The first prompt in the square diffuser program is for the diffuser parameters:

*%% DOWN-TURNED ELBOW WITH SQUARE DIFFUSER #%%
ELBOW DIFFUSER PARAMETERS

1. ELBOW DIA. = 8.0000

2. DIF SIZE = 24,0000

3. RADIUS FTR = 1.5000

You may exit the diffuser program at this prompt by entering operation reject ([).

The parameters for drawing a square diffuser are the elbow diameter, the diffuser size and
the elbow radius factor. The elbow diameter is the duct diameter of the elbow. The
diffuser size is the size of the diffuser. The radius factor is the multiple of the elbow
diameter which defines the radius of the centerline of the elbow. A radius factor of 1.5
means that the radius of the diffuser centerline is 1.5 times the diameter of the diffuser.
The default value for the radius factor is 1.5. The radius factor is needed to determine
the length of the protruding portion of the elbow. The elbow duct diameter and diffuser
size entered will be retained by the system and reused in diffuser and in other fitting
programs.

In response to this prémpt, enter the duct diameter and, if necessary, the diffuser size and
radius factor. Enter operation complete (]). If the displayed parameter values are
correct, only operation complete (]) is necessary. :

The elbow diameter for the square diffuser program must be greater than 0 inches. If the
diameter entered is less than zero, the following message is displayed:

ELBOW DIAMETER MUST BE GREATER THAN 0".
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The diffuser size for the square diffuser program must be greater than 0 inches. If the
size entered is less than zero, the following message is displayed:

DIFFUSER SIZE MUST BE GREATER THAN 0".
If the radius factor entered is less than 1, the following message is displayed:

RADIUS FACTOR MUST BE >= 1.
After any of these messages, you return to the ELBOW DIFFUSER PARAMETERS prompt.

The next prompt is for the fitting location. The fitting location for the square diffuser
is by reference point. The center of the circle representing the downturned portion of the
diffuser is located at the reference point you specify. For a description of the possible
reference point prompts, see the Reference Point Definition section at the beginning of this
appendix. The system prompts:

%*%% FITTING LOCATION *#**

The next prompt is for the fitting centerline. The fitting centerline determines the
orientation of the fitting. You may use the fitting centerline or any line on the drawing
which has the proper orientation. The system prompts: '

- #%% FITTING CENTERLINE *%%*

INDICATE CENTERLINE
INDICATE LINE

Use the graphics cursor to indicate the centerline and line.

The next prompt is for the fitting direction. The fitting direction for the square diffuser
is the direction away from the downturned portion of the elbow. The response to this prompt
is a screen selection in the direction along the centerline where you want the fitting to be
located. The system prompts:

INDICATE FITTING DIRECTION

If the system cannot determine the fitting direction from your selection, the following
message is displayed:

RESELECT DIRECTION - ZERO LENGTH SEGMENT
You return to the INDICATE FITTING DIRECTION prompt.

The program draws the diffuser. You return to the ELBOW DIFFUSER PARAMETERS prompt to draw
more square diffusers. .

LATERAL DIFFUSER

When you begin the lateral diffuser program, the system displays:

ENTER SIX CHARACTER NAME
DIFLAT
GPL
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The first prompt in the lateral diffuser program is for the diffuser parameters:

*%% LATERAL DIFFUSER ***
LATERAL DIFFUSER PARAMETERS
1. NECK DIA. = 8.0000

2. DIF. DIA. = 24.0000

3. DIF. LEN. = 4.0000

You may exit the diffuser program at this prompt by entering operation reject ([).

The parameters for drawing a lateral diffuser are the neck diameter, the diffuser width and
the diffuser length. The neck diameter is the duct diameter of the duct to the diffuser.
The diffuser width is the lateral dimension of the diffuser. The diffuser length is the
short dimension of the diffuser. The neck diameter, diffuser width, and diffuser length
entered will be retained by the system and reused in diffuser and in other fitting programs.

In response to this prompt, enter the neck diameter and, if necessary, the diffuser width
and length. Enter operation complete (]). If the displayed parameter values are correct,
only operation complete (]) is necessary.

The neck diameter for the lateral diffuser program must be greater than O inches. If the
diameter entered is less than zero, the following message is displayed:

DIAMETER MUST BE GREATER THAN 0",

The diffuser width for the lateral diffuser program must be greater than O inches. If the
width entered is less than zero, the following message is displayed:

WIDTH MUST BE GREATER THAN 0O".

If the diffuser length entered is less than O inchés, the following message is displayed:

A

LENGTH MUST BE GREATER THAN 0".
After any of these messages, you return to the LATERAL DIFFUSER PARAMETERS prompt.

The next prompt is for the fitting location. The fitting location for the lateral diffuser
is by reference point. The point in the center on the diffuser side of the neck is located
at the reference point you specify. For a description of the possible reference point
prompts, see the Reference Point Definition section at the beginning of this appendix. The
system prompts:

*%% FITTING LOCATION #**%

The next prompt is for the fitting centerline. The fitting centerline determines the
orientation of the fitting. You may use the fitting centerline or any line on the drawing
which has the proper orientation. The fitting centerline runs through the center of the
fitting neck. The system prompts:

%% FITTING CENTERLINE *%%*
INDICATE CENTERLINE
INDICATE: LINE

Use the graphics cursor to indicate the centerline and line.

e M-80 60461690 04

.,

(

)



OO

The next prompt is for the fitting direction which, for the lateral diffuser, is the

direction from the neck to the diffuser. The response to this prompt is a screen selection

in the fitting direction. The system prompts:

INDICATE FITTING DIRECTION

If the system cannot determine the fitting direction from y v selection, the following
message is displayed:

RESELECT DIRECTION - ZERO LENGTH SEGMENT
You return to the INDICATE FITTING DIRECTION prompt.

The program draws the diffuser. You return to the LATERAL DIFFUSER PARAMETERS prompt to
draw more lateral diffusers.
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The miscellaneous fitting programs are located on the right section of the HVAC2 tablet
overlay. To begin a miscellaneous fitting program, touch the appropriate square with the
tablet stylus.

OFFSET
When you begin the offset program, the system displays:

ENTER SIX CHARACTER NAME
OFFSET
GPL

The first prompt in the offset program is for the offset diameter:
*%% QFFSET FITTING **
OFFSET DIAMETER
MAIN DIA. = 18.0000
You may exit the offset program at this prompt by entering operation reject ([).
The first parameter for drawing an offset fitting is the duct diameter of the offset. The
duct diameter entered is retained by the system and reused in offset and in other fitting

programs.

In response to this prompt, enter the duct diameter and enter cperation complete (]). If
the displayed parameter value is correct, only operation complete (]) is necessary.
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The duct diameter for the offset program must be greater than O inches. If the diameter
entered is less than zero, the following message is displayed:

DIAMETER MUST BE GREATER THAN 0".
You return to the OFFSET DIAMETER prompt.
The next prompt is for the offset length. The offset fitting program calculates the offset
length to be two times the offset diameter and displays this value in a parameter

statement. You may accept it with operation complete (]) or change it by entering a new
value. The system prompts:

OFFSET LENGTH
LENGTH = 36.0000

In response to this prompt, enter the duct diameter and operation complete (]). If the
displayed parameter value is correct, only operation complete (]) is necessary.

The length of the offset fitting must be greater than O inches. If the length entered is
less than zero, the following message is displayed:

-LENGTH MUST BE GREATER THAN 0".
You return to the OFFSET DIAMETER prompt.

The next prompt is for the fitting location. The fitting location for the offset fitting is
by reference point. The outside center of one end of the fitting is located at the
reference point you specify. For a description of the possible reference point prompts, see
the Reference Point Definition section at the beginning of this appendix. The system
prompts:

*%% FITTING LOCATION **#*

The next prompt is for the fitting first centerline. The fitting centerlines determine the
orientation of the fitting. You may use the fitting centerline or any line on the drawing
which has the proper orientation. Both centerlines must be in the proper orientation and -
they must be the correct distance apart if they are not the actual offset fitting
centerlines. The system prompts:

*%% FITTING FIRST CENTERLINE *#%
INDICATE FIRST CENTERLINE
INDICATE LINE
Use the graphics cursor to indicate the first centerline and line.

The next pfompt is for the fitting second centerline. The system prompts:

INDICATE SECOND CENTERLINE
INDICATE LINE

Use the graphics cursor to indicate the second centerline and line.

The next prompt is for the fitting direction (the direction the fitting should point). The
response to this prompt is a screen selection in that direction. The system prompts:

INDICATE FITTING DIRECTION
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If the system cannot determine the fitting direction from your selection, the following
message is displayed:

RESELECT DIRECTION — ZERO LENGTH SEGMENT
You return to the INDICATE FITTING DIRECTION prompt.

If the offset is more than three-~quarters (75 percent) of the main diameter, the following
message is displayed:

OFFSET EXCEEDS 3/4 MAIN DIAMETER
l. = 13.5000

2. = 14.0000 ° :

PLEASE USE FABRICATED ELBOWS

AND A LENGTH OF DUCT

The first number displayed is three~quarters (75 percent) of the main diameter and the
second number is the offset distance between the two centerlines.

You return to the OFFSET DIAMETER prompt.

The program draws the offset. You return to the OFFSET DIAMETER prompt to draw more offsets.

VOLUME DAMPER
When you begin the volume damper program, the system displays:
ENTER SIX CHARACTER NAME
VOLDMP
GPL
The first prompt is for the volume damper diameter:
*%% VOLUME DAMPER #*%
VOLUME DAMPER DIAMETER
MAIN DIA. = 18.0000
You may exit the volume damper program at this prompt by entering operation reject ([).
The only parameter for drawing a volume damper is the large diameter. The large diameter is
the duct diameter of the volume damper. The duct diameter entered is retained by the system

and reused in this and in other fitting programs.

" In response to this prompt, enter the duct diameter and operation complete (}). If the
displayed parameter value is correct, only operation complete (]) is necessary.

The duct diameter for the volume damper program must be greater then O inches. If the
diameter entered is less than zero, the following message is displayed:

LARGE DIAMETER MUST BE GREATER THAN 0".

You return to the VOLUME DAMPER DIAMETER pron.;.6.
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The next prompt is for the fitting location. The fitting location for the volume damper is
by reference point. The outside center of the large end of the fitting is located at the
reference point you specify. For a description of the possible reference point prompts, see
the Reference Point Definition section at the beginning of this appendix. The system

prompts:
*%% FITTING LOCATION **%

The next prompt is for the fitting centerline. The fitting centerline determines the
orientation of the fitting, but not the location. You may use the fitting centerline or any
line on the drawing which has the proper orientation. The system prompts:

*%% FITTING CENTERLINE *%*
INDICATE CENTERLINE
INDICATE LINE

Use the graphics cursor to indicate the centerline and line.

The next prompt is for the fitting direction, which is the direction the fitting is to
point. The response to this prompt is a screen selection in that direction. The system
prompts:

INDICATE FITTING DIRECTION

If the system cannot determine the fitting direction from your selection, the following
message is displayed:

RESELECT DIRECTION - ZERO LENGTH SEGMENT '
You return to the INDICATE FITTING DIRECTION prompt.

The program draws the volume damper. You return to the VOLUME DAMPER DIAMETER prompt to
draw more volume dampers.

BELLMOUTH
When you begin the bellmouth program, the system displays:
ENTER SIX CHARACTER NAME

BELMTH
GPL

The first prompt in the bellmouth program is for the bellmouth diameter:

*%% BELLMOUTH FITTING **
BELLMOUTH FITTING DIAMETER
MAIN DIA. = 18.0000

You may exit the bellmouth program at this prompt by entering operation reject ([).
The only parameter for drawing a bellmouth is the main diameter. The main diameter is the
duct diameter of the bellmouth outlet duct. The duct diameter you enter is retained by the

system and reused in this and in other fitting programs.

In response to this prampt, enter the duct diameter and operation complete (1. If the
displayed parameter value is correct, only operation complete (]) is necessary.
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The duct diameter for the bellmouth program must be greater than O inches. If the diameter
" entered is less than zero, the following message is displayed:

DIAMETER MUST BE GREATER THAN 0".
You return to the BELLMOUTH FITTING DIAMETER prompt.

The next prompt is for the fitting location. The fitting location for the bellmouth is by
reference point. The center of the large end of the fitting is located at the reference
point you specify. For a description of the possible reference point prompts, see the
Reference Point Definition section at the beginning of this appendix. The system prompts:

*%% FITTING LOCATION **%*

The next prompt is for the fitting centerline. The fitting centerline determines the
orientation of the fitting. You may use the fitting centerline or any line on the drawing
which has the proper orientation. The system prompts:

*%% FITTING CENTERLINE #*%%
INDICATE CENTERLINE
INDICATE LINE

Use the graphics cursor to indicate the centerline and line.

The next prompt is for the fitting direction, (the direction the fitting is to point). The
response to this prompt is a screen selection in that direction. The system prompts:

INDICATE FITTING DIRECTION

If the system cannot determine the fitting direction from your selection, the following
message is displayed: :

RESELECT DIRECTION - ZERO LENGTH SEGMENT
You return to the INDICATE FITTING DIRECTION prompt.

The program draws the bellmouth. You return to the BELLMOUTH FITTING DIAMETER prompt to
draw more bellmouths.

SQUARE TO ROUND
When you begin the square to round fitting program, the system displays:

ENTER SIX CHARACTER NAME
SQRRND
GPL

The first prompt in the square to round fitting program is for the square to round
parameters:

*%% SQUARE TO ROUND #**%
FITTING PARAMETERS

1. ROUND DIA. = 18.0000
2. SQR. WIDTH = 24.0000

You may gxit the square to round fitting program at this prompt by entering operation reject

0.
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The parameters for a square to round fitting are the round diameter, the square width, and
the fitting length. The round diameter is the round duct diameter of the square to round
fitting. The square width is the width of the rectangular duct. The fitting length is the
length of the fitting and is prompted for after the round diameter and square width are
known. The round diameter and square width you enter are retained by the system and reused
in this and in other fitting programs.

In response to this prompt, enter the round diameter and the square width. Enter operation

complete (]). If the displayed parameter value is correct, only operation complete (]) is
necessary.

The round diameter for the square to round fitting must be greater than O inches. If the
diameter you enter is less than zero, the following message is displayed:

ROUND DIAMETER MUST BE GREATER THAN 0".
You return to the SQUARE TO ROUND FITTING PARAMETERS prompt.

The square width for the square to round fitting must be greater than 0 inches. If the
width you enter is less than zero, the following message is displayed:

SQUARE WIDTH MUST BE GREATER THAN 0".
You return to the SQUARE TO ROUND FITTING PARAMETERS prompt.

The next prompt is for the fitting length. The square to round fitting program calculates
the fitting length necessary to have a 150 flare-out from the round to the square

fitting. This value is displayed. You may accept it with operation complete (]) or change
it to another value. The system prompts:

FITTING LENGTH
LENGTH = 11.1962

The fitting length for the square to round fitting must be greater than O inches. If the
length ente;ed is less than zero, the following message is displayed:

FITTING LENGTH MUST BE GREATER THAN 0".
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You return to the SQUARE TO ROUND FITTING PARAMETERS prompt.

The next prompt is for the fitting location. The fitting location for the square to round
ficting is by reference point. The outside center of the round end of the fitting is
located at the reference point you specify. For a description of the possible reference
point prompts, see the Reference Point Definition section at the beginning of this
appendix. The system prompts:

*%% FITTING LOCATION #*%%

The next prompt is for the fitting centerline. The fitting centerline determines the
orientation of the fitting. You may use the fitting centerline or any line on the drawing
which has the proper orientation. The system prompts:

*%% FITTING CENTERLINE ***

INDICATE CENTERLINE

INDICATE LINE
Use the graphics cursor to indicate the centerline and line.
The next promﬁt is for the square direction (the direction the square part of the fitting
should point). The response to this prompt is a screen selection in that direction. The
system prompts:

INDICATE SQUARE DIRECTION

If the system cannot determine the square direction from your selection, the following
message is displayed:

RESELECT DIRECTION - ZERO LENGTH SEGMENT
You return to the INDICATE SQUARE DIRECTION prompt.

The program draws the square to round fitting. You return to the SQUARE TO ROUND FITTING

PARAMETER prompt to draw more square to round fittings.

FLEXIBLE DUCT
When you begin the flexible duct program, the system displays:

ENTER SIX CHARACTER NAME
FLDUCT
GPL

The first prompt in the flexible duct program is for the first fitting end. There are no
parameters for the flexible duct program. The flexible duct program is used after the
flexible elbows and other fittings have been added to the drawing to connect the fittings
with flexible duct. Therefore the prompts are the ends of the fittings to be connected.

The entities selected should be the lines representing the ends of the fitting. You may use
either the dashed lines or the solid lines. The system prompts:

*%% FLEXIBLE DUCT #**%
*%% FIRST FITTING END ***
INDICATE FIRST FITTING END

You may exit the flexible duct program at this prompt by entering operation reject ([).
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Indicate the first fitting end, using the graphics cursor. The system prompts:

*%% SECOND FITTING END *#**
. INDICATE SECOND FITTING END

Indicate the second fitting end, using the graphics cursor.

If the two fitting ends are of equal diameter, they are joined by flexible duct
representation. The program returns you to the prompt for the first fitting end.

If the fitting ends are not of equal length, the following message is displayed:
*%%* FITTINGS NOT EQUAL DIAMETER ***
You return to the FIRST FITTING END prompt.

This program will detect unequal lengths, but not incorrect orientations. If the fitting
ends are not parallel or if they are parallel but not aligned, they still connect in some
way with flexible duct representation. It is your responsibility to ensure that the fitting
ends are parallel and aligned correctly.

DUCT

When you begin thé duct program, the system displays:
ENTER SIX CHARACTER NAME

DUCT
GPL

The first prompt in the duct program is for the first fitting énd. There are no parameters
for the duct program. The duct program is used after the fittings have been added to the
drawing to connect the fittings with the duct. Therefore, the prompts are for the ends of
the fittings to be connected. The entities selected should be the lines representing the
ends of the fittings. You may use either the dashed lines or the solid lines. The system
prompts:

%%k DUCT ***

%*%% FIRST FITTING END #*%*%
"INDICATE FIRST FITTING END

You may exit the duct program at this prompt by entering operation reject ([).

Indicate the first fitting end using the graphics cursor. The system prompts:

*%% SECOND FITTING END #%*
INDICATE SECOND FITTING END

Indicate the second fitting end, using the graphics cursor.

If the two fitting ends are of equal diameter, they are joined by duct representation. The
program returns you to the INDICATE FIRST FITTING END prompt.

If the fitting ends are not of equal length, the following message is displayed:
*%% FITTINGS NOT EQUAL DIAMETER *%%*

You return to the INDICATE FIRST FITTING END prompt.
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This program will detect unequal lengths, but not incorrect orientations. If the fitting
ends are not parallel or if they are parallel but not aligned, they still connect in some
way with duct representation. ‘It is your responsibility to ensure that the fitting ends are
parallel and aligned correctly.

COUPLING/NECK

The coupling/neck program is used to draw couplings or necks on the drawing. If you want to
draw duct to a VAV box, you must put a neck at the appropriate location on the VAV box.
When you begin the coupling/neck program, the system displays:

ENTER SIX CHARACTER NAME
CPLING
GPL

The first prompt in the coupling/neck program is for the coupling/neck parameters:
*%%* COUPLING/NECK **%*
COUPLING/NECK PARAMETERS

1. DIAMETER = 18.0000
2. LENGTH = 2.0000

You may exit the coupling/neck program at this prompt by entering operation reject ([).
The parameters for drawing a coupling/neck are the diameter and the length. The diameter is
the duct diameter of the coupling/neck. The length is the length of the coupling/neck. The

diameter and length you enter are retained by the system and used in other fitting programs.

In response to this prompt, enter the duct diameter and operation complete (]). If the
displayed parameter values are correct, ounly operation complete (]) is necessary.

The diameter for the coupling/neck program must be greater than O inches. If the diameter
entered is less than zero, the following message is displayed:

DIAMETER MUST BE GREATER THAN 0".
You return to the COUPLING/NECK PARAMETERS prompt.

The length for the coupling/meck program must be greater than O inches. If the length
entered is less than zero, the following message is displayed:

LENGTH MUST BE GREATER THAN 0".
You return to the COUPLING/NECK PARAMETERS prompt.
The next prompt is for the fitting location. The fitting location for the coupling/nmeck is
by reference point. The center of one end of the fitting is located at the reference point
you specify. For a description of the possible reference point prompts, see the Reference

Point Definition section at the beginning of this appendix. The system prompts:

*%%* FITTING LOCATION ***
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The next prompt is for the fitting centerline. The fitting centerline determines the
orientation of the fitting. You may use the fitting centerline or any line on the drawing
which has the proper orientation. The system prompts:

*%% FITTING CENTERLINE *%**

INDICATE CENTERLINE
INDICATE LINE

Use  the graphics cursor to indicate the centerline and line.

The next prompt is for the fitting direction (the direction the fitting is to go). The
response to this prompt is a screen selection in that direction. The system prompts:

INDICATE FITTING DIRECTION

If the system cannot determine the fitting direction from your selection, the following

message 1s displayed:

RESELECT DIRECTION - ZERO LENGTH SEGMENT
You return to the INDICATE FITTING DIRECTION prompt.

The program draws the coupling/meck. You return to the COUPLING/NECK PARAMETERS prompt to
draw more coupling/necks.

DAMPER
When you begin the manual damper program, the system displays:

ENTER SIX CHARACTER NAME
DAMPER
GPL

The first prompt is for the manual damper location:

- *%% MANUAL DAMPER ***
*%% MANUAL DAMPER LOCATION #***

You may exit the manual damper program at this prompt by entering operation reject ([).

The first prompt is for the damper location. The damper location for the manual damper is
by reference point and by centerline. The reference point you specify is projected onto the
centerline or duct outline you select, so the reference point you select becomes the
location on the duct or centerline where you want the manual damper drawn. Screen position
will work adequately in most cases for this. For a description of the possible reference
point prompts, see the Reference Point Definition section at the beginning of this

appendix. The system prompts:

*%% DAMPER LOCATION #**#*

The next prompt is for the damper first or centerline. There are two modes for drawing a
manual damper. The first uses the fitting centerline and draws a manual damper across it.:
The second uses the duct outline. In the first mode, you select the fitting centerline and
enter the duct diameter. In the second you select the two lines representing the duct.
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The damper first or centerline determines the orientation of the damper. The damper will
either be drawn centered on the centerline or extending over both duct outlines. The system
prompts:

*%% DAMPER FIRST OR -CENTERLINE %*#*

INDICATE FIRST OR CENTERLINE

INDICATE LINE
Use the graphics cursor to indicate the centerline and line.
The next prompt is for the handle direction. The handle direction indicates which end of
the damper is to have the handle and which direction the handle is to point. The response
to this prompt is a screen selection in the quadrant that the handle should point. The
system prompts:

INDICATE HANDLE DIRECTION (QUADRANT)

If the system cannot determine the handle direction from your selection, the following
message is displayed:

SELECT DIRECTION -~ ZERO LENGTH SEGMENT
You return to the INDICATE HANDLE DIRECTION prompt.
The next prompt is for the second line of the duct outline. The system prompts:

USE [ OR ] TO USE PARAMETER ENTRY MODE
INDICATE SECOND LINE

At this point, select the second line of the duct outline, enter operation complete (]), or
enter operation reject ([).

Duct Outline Mode
If you select the second duct line, the program calculates the distance between the lines
and uses the distance for the damper diameter. The diameter calculated is retained by the
system and used in other fitting programs.
If the lines selected as the duct outline intersect, the following message is displayed:
LINES INTERSECT. . .
You return to the INDICATE HANDLE DIRECTION prompt.
If the calculated diameter is less than zero, the following meséage is displayed:
DIAMETER MUST BE GREATER THAN 0".

You return to the INDICATE HANDLE DIRECTION prompt.

The program draws.the manual damper. You return to the manual damper location- nrompt to
draw more manual dampers. :
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( ) Duct Diameter Mode

N .
If you enter operation complete (1) or operation reject ([) in response to the second line
prompt, the system prompts you to enter the duct diameter. This diameter determines the
length of the manual damper. The system prompts:
MANUAL DAMPER DIAMETER
DIAMETER = 18.0000
The entered diameter is retained by the system and used in other fitting programé.
The damper diameter for the manual damper program must be greater than O inches. If the
diameter you enter is less than zero, the following message is displayed:
DIAMETER MUST BE GREATER THAN 0".
You return to the MANUAL DAMPER DIAMETER prompt.
YA The program draws the manual damper. You return to the MANUAL DAMPER LOCATION prompt to
\\_/) draw more manual dampers.

—~
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FILES RELATED TO THE HVAC TABLET OVERLAYS

The following are lists of files related to the HVAC tablet overlays.

CROSS PROGRAMS:

CROSS - S8TRAIGHT 90° CROSF
CRSCON - CONICAL 90© CROSS
CRSLAT ~ LATERAL CROSS

CRSRED - 90° REDUCING CROSS

DIFFUSER PROGRAMS:

DIFLAT
DIFSQU

ELBOW PROGRAMS:

LATERAL DIFFUSER
SQUARE DIFFUSER

ELBDST - DIE-STAMPED 45° OR 90° ELBOW
. ELBPLT - PLEATED 459, 60°, OR 90° ELBOW
ELBFAB - FABRICATED 00-900 ELBOW
ELBMIT - MITERED 90° ELBOW
ELBUP = UPTURNED ELBOW
ELBDWN - DOWNTURNED ELBOW
ELBTAP - HEEL-TAPPED 90° ELBOW
FLELBO - FLEXIBLE ELBOW
TEE PROGRAMS:
TEE - STRAIGHT 90° TEE
TEERED - REDUCING 90° TEE
TEECON - CONICAL 90° TEE
TCONRD - REDUCING 90° CONICAL TEE
TEEBUL - BULLHEAD TEE
TBULRD - REDUCING BULLHEAD TEE

LATERAL PROGRAMS:

LATERL - STRAIGHT LATERAL
LATRED - REDUCING LATERAL
LATCON - CONICAL LATERAL
LCONRD - REDUCING CONICAL LATERAL

Y-BRANCH PROGRAMS:

YBRNCH
YBRRED

90° Y-BRANCH
REDUCING 90© Y-BRANCH

REDUCER PROGRAMS:

REDCON
REDECC

® M-94

CONCENTRIC REDUCER
ECCENTRIC REDUCER
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MISCELLANEOUS PROGRAMS:

OFFSET - OFFSET

VOLDMP - VOLUME DAMPER
BELMTH - BELLMOUTH
SQRRND - SQUARE-TO-ROUND
JLDUCT - FLEXIBLE DUCT
DUCT - DUCT

CPLING - COUPLING/NECK
DAMPER ~ MANUAL DAMPER

SINGLE LINE PROGRAMS:

HMODAL ~ HVAC MODAL PROGRAM

HINIT = HVAC VARIABLE INITIALIZATION PROCEDURE

HTRUNK -~ TRUNK SEGMENT PROGRAM

HRUNOU -~ RUNOUT SEGMENT PROGRAM

HVAVB = VARIABLE AIR VOLUME BOX PROGRAM

HDIFFU - LATERAL DIFFUSER SINGLE LINE PROGRAM

HRTSEG - REPLACE TRUNK SEGMENT PROGRAM

HDECTN - DECREMENT TRUNK COUNTER PROGRAM

HRESET ~ RESETS SOME DDN MODALS AT END OF SINGLE LINE PROGRAMS
TOFLEX - CHANGES SINGLE LINE TO FLEXIBLE REPRESENTATION

GPL PROCEDURES:

PROCGPL

NUMEROUS UTILITY GPL PROCEDURES

TABLET FILES:

HMSTR = MSTRING FILE

HTFILE - TFILE

HVACTAB - TABLET GRAPHICS
GPL LIBRARY:

HVACLIB -~ GPL LIBRARY

PROCEDURE FILES TO EXECUTE HVAC MODULE:
721 - FOR 721 TERMINAL

PROCEDURE FILES:

PROCFIL - CONTAINS PROCEDURE B TO COMPILE GPL PROGRAMS
GPLC - COMPILES GPL PROGRAMS - CALLED BY B

GPLN - ADDS COMPILED GPL PROGRAM TO GPL LIBRARY
HVGPLC -

COMPILES ALL HVAC GPL PROGRAMS
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Angle A-1
Angle/Distance  3-45
Arc A-1

Attribute management
Attributes B-2; E-1

3-28; K-10

Balloon 3-16
Begin layout  3-39
Beginning reference point  3-43
Delta 3-44
Delta from line end 3-44
Delta from point 3-44
Delta from screen position
Key—-in 3-43
Line end 3-44
Menu 3-43
Point 3-44
Screen position  3-43
Bill of materials  3-28

‘Blank

Points 3-31
Levels, FAC1 3-30
Levels, MGR2 3-86
Operations (HVAC) M-13
Windows  3-86

Building perimeter layout 2-4

CALCULATE 3-10
CANON 3-17
Change page
Fac layout 3-67, 73
Haworth components  3-67
Office furniture 3-73
Change wall thickness 3-48
Chair 3-79
Character size 3-14
Circle 3-8
Close wall 3-48
Coffee machine 3-79
Columns 3-48
COMMON 1-2; 3-16; F-1
Parts file J=-1
Conference table 3-75
Construction cost estimates B-3
Construction modal 3-36
Credenza 3-79

60461690 04

3-45

INDEX

Crosses (HVAC)

Conical M-74

Lateral M~75

Menu M-70

Reducing M-72

Straight M-71
Customized terminal use B-3

Data base formats
Cost construction estimate
Haworth component I-1
Office component I-1
Data verify 3-18
Delete 3-24
Last entity M-2
Operations M-11
Depth A-1
Desk 3-76
Diffusers (HVAC) M-78
Lateral M-79
Square M-78
Display  3-33
Door 3-48
Down  3-57
Dragging  3-19
Drafting modals 3-14
Drafting table 3-77
Drawing routines
Double line M-1
Single line M-1, 18
Duct size - M-10
Duplicate note 3-59

Elbows (HVAC) )
Die-stamped elbow (45, 90
degrees) M-31

Elbow turning down (90 degrees)  M-39

Elbow turning up (90 degrees)

Fabricated elbow (0 to 90
degrees) M-34

Flexible elbow  M-42

Heel tapped elbow M-40

Menu  M-30

Mitered elbow (90 degrees)

Pleated elbow (45, 60, 90
degrees) M=32

M-37

M-36

Index-1




End wall 3-53
Entity dragging 3-19
Entity manipulation  3-25
Example layout 2-~1
Building perimeter layout 2-4
Initialize part 2-3
Interior wall layout 2-5
New construction symbols  2-9
New construction walls 2-8
Office furniture 2-7
Set grid parameters 2-3
Trim walls 2-6

FACl overlay 3-4.1
Activation 3-4.1
Tablet overlay 3-1
Use 3-4,1

File cabinets 3-73

File no terminate 3=5

Files 3-79; H-1

Font 3-20

Furniture 3-29

General ICEM DDN operations (HVAC)
Color by level - M-12
Color by pen number M-12
Curve font M-12
Data verify M-12
Entity manipulation M-12
Extend operations M-12
Grid display M-ll
Grid parameters M-11
Line M-12
Line join 2 curves M-12
Lines parallel M-12
Modals and font menu M-12
Point  M-12 '
Point curve end M-12
Point curve intersection M-12
Translate  M-12
Trim operations M-12

Global zoom scale A-1

GPL  3-13

Grid 3-34

Group 3-25; A-1

Group status of fittings M-2

HAW1l overlay ~ 3-67
Activate 3-67
Color 3-68
Entity grouping 3-68

Index-2

Entity name 3-68
Level 3-68

Menu  3-67

Origin method 3-68
Orientation 3-68
Pen 3-68

Rotation angle 3-68
Rotation axis 3-68
Scale factor 3-68
Tablet overlay 3-65
Use 3-67

Haworth bill of materials B-3; I-1
Hexagon 3-8
HVAC

A-1; M-1
Tablet overlays M-2

HVAC files M-94

Cross routines M-94
Diffuser programs M-94
Elbow programs M-94
GPL library M-95

GPL procedures M-95
Lateral M-94
Miscellaneous M-95
Procedure files M-95
Reducer programs M-94
Single line programs M-95
Tablet files M-95

Tee programs M-94
Y-branch programs M-94

HVAC level setting M-13

General tablet overlays M-13
Set level to double line M-13
Set level to duct notes M-13
Set level to single line M-13

HVAC modals M-15, 18

Add notes to drawing  M-17
Display modal status M-15

Draw constrained lines M-17
Flexible connections M-18

HVAC level management M-16
Initial segment number M-16
Number runouts M-18

Round to nearest foot M-17
Trunk numbering parameters M-16

HVAC operations M~-18

Add diffuser M-26
Add runout segment M-23

Change runouts M=-24

Delete runouts M-24

Runout schedule report  M-24
Add trunk segments M-19

Change trunk segments M-21

Delete trunk segments M-21

Trunk schedule report =~ M-22
Add VAV boxes M-25

VAV box schedule report M-26
Change to flexible duct M-30
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Decrement trunk counter M-29 Damper M-91
Replace trunk segment  M=27 Duct diameter mode M-92
HVAC routine initialization module M-14 Duct outline mode M-92
HVACL upper overlay M-2 Duct M-89
HVAC2 lower overlay M-30 Flexible duct M-88
Offset M-82
Square to round M-86
- Volupe damper M-84
ICEM components 1-3 Modal status 3-21
ICEM Facilities Modals  3-18
Applications 1-1 Modify
Entering 1-4 Font 3-20
Example layout 2-1 Level  3-22
Main menu 1-4 Modals  3-67
Initialize part file 3-35 Pen 3-22
Interior wall layout 2-5 Multilevel construction planning
Introduction 1-1
. New )
Key-in Air supply 3-62
Beginning reference point 3-43 Door symbol  3-62
Next beginning reference point 3-46 Light symbol 3-62
Switch symbol 3-62
Outlet symbol 3-62
: Wall symbol 3-60
Label 3-14 Next reference point mode  3-46
Laterals (HVAC) Angle/distance  3-47
Conical M-62 Delta  3-47
Menu  M~58 To a line 3-46
Reducing conical M-63 No  3-57
Reducing lateral M=60 North symbol  F-11
Straight lateral M-58 Note 3-14
LAY1 overlay
Activation  3-39
Tablet overlay  3-37
Use  3-39 Office bill of materials B-3; I-1
Left 3-57 Office
Levels G-l Bookcase 3-74
Line 3-6 Cabinet  3-75
Line end Furniture 2-7
Beginning reference point 3-44 Offset
Next beginning reference point 3-46 Curve  3-26
List 3-15 Mode 3-41
Operation
Change wall thickness 3-52
Close wall 3-50
Mechanical layout 3-30 Columns 3-53
Menu/cursor mode  3~18 Delete  3-55
MGR1l;, MGR2 overlay 3-83 Door  3-49
Activation  3-83 ~ Door trim 3-54
Tablet overlay 3-81 End wall 3-53
Use  3-83 New beginning ref point  3-54
Mirror 3-25 Repaint 3-55
Miscellaneous fittings (HVAC) M-82 Tee 3-52
Bellmouth M-85 Wall segment  3-56
Coupling/neck  M-90 Wall string  3-48

60461690 04

1-1

Index-3




Wall trim 3-50

Window 3-50

Zoom  3-54
Operator interface 3-1
Other curves 3-25
Overlay page

Access 1-3

Description 3-1

Part 3-12
Pattern 3-12; A-2; B-2
Permanent structure 3-29
Place
On current level 3-12
On pattern level 3-12
Plot 3-11
Point  3-7; A-2
Power layout 3-29
Primary pattern list F-2

Rectangle 3-8
Reducers
Concentric M-66
Eccentric M-67
Menu M-65
Reference points 3-41
Reference point definition (HVAC) M-5
Angle/distance M-9
Delta M-9
Delta from line end M-8
Delta from point M-8
Delta, screen position M-9
Identify current reference
point M-10
Key=-in M-7
Line end M-7
Line intersection M-9
Menu  M-5
Point M-7
Screen position M~7
Remove
Air supply symbol 3-63
Door symbol 3-63
Light symbol 3-63
Outlet symbol 3-63
Switch symbol 3-63
Wall symbol  3-61
Repaint/move window 3-84
Report writing B-3; I-1
Reserved file names® H-1
Restore
CDC layout 3-64
ETC demo 3-64

Index—~4

FAC2 LAY1 3-64
HAWL  3-64
Haworth patterns 3-64
MGR1, MGR2 3-64
Office patterns 3-64
ROFF1 3-64
Wing layout T 64
Right  3-57
ROFF1
Activation 3-71
Tablet overlay 3-71
Use 3-71
Room number  3-29
Rotate 3-25
Run time library (RTL)  3-33

Scale in feet symbol F-l1
Screen position

Beginning reference point 3-43

Next ref point mode  3-46

Set grid parameters 2-3

Set levels 3-29

Single select 3-32

Space accounting 3-29

Special functions 3-9

Square footage  3-58

String comstruction  3-27

Support programmer notes B-1
Attributes B-2
Customized terminal use B-3
GPL programs B-1
Patterns B-2
Report writing B-3
Tablet overlays B-1

Symbol patterns F-10

Symbols F-1

Tablet
FAC1 3-3
HAW1 3-65
HVAC1l, HVAC2 M-3
LAY1 3-37
MGR1, MGR2 3-81
Overlay 1-2; A-2; B-1; C-1

-Overlay picks 3-1
Page 1-2; A-2; C-1
Pick A-2
ROFF1 3-71
Use 1-2

Tees- (HVAC)
Bullhead M-51
Conical M-48
Menu  M-44
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Reducing bullhead M-52
Reducing conical M-49
Reducing tee M-46
Straight M-44

Terminate current drawing
Then list building drawings
And end session 3-88

Text angle control 3-14

TFILE B-1

3-D 3-33

Three offset modes 3-41

Title block  3-21

To line 3-46

Trace file execution 2-1

Translate 3-25

Trim curves 3-23

Trim walls 2-6

2-D  3-33

Unblank
Points 3-31
Levels, FACl 3-30
Levels, MGR2 3-80
Windows 3-86

UNIPLOT 1-1

Up 3-57

Updating the data bases I-3
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Using
Operation complete (]) M=-2
Operation reject ([) M-2
Utilities 3-80

View A-2
Layout A-3
Modals A-3

Wall
Change thickness 3-52
Segment 3-56
String 3-48
Width  3-40
Work station 3-69

Y-branch (HVAC)
Menu  M-54
Ninety-degree y-branch M-54
Reducing ninety-degree M-56
Yes 3-57

Zoom 3-85
Scale A-3
Type 3-54

Index-5
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