Relational Database
AC Controls

PROBLEM STATEMENT

AC Controls, a Kele Company based out of
North Carolina, designs, manufactures, and
distributes valves and instrumentation for various
industrial fields. They specialize in the design of
brackets and couplings used to connect industrial
valves and actuators. Compatibility between these
depends on many factors including torque
requirements and mounting geometry. Currently,

the

lack of a centralized specification database

forces engineers to manually compare dimensions
and create duplicate schematics unknowingly. This
project aims to develop a Microsoft Access
relational database to centralize actuator, valve,
bracket, and coupling data into a single system to

dsSS

ist AC Controls in future designs.

REQUIREMENTS
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Store geometric and torque data for valves,
actuators, brackets, and couplings.

Use the ISO 5211 standard as a reference for
mounting patterns.

Queries for searching assemblies and calculating
potential matches

Forms for query Ul and data entry

SCHEMA Design

 Below are the table designs used to store
information of all the components

 The tables can be populated manually or by using
forms

Actuators

E Actuator ID
Actuator Name

Color Tag

Compliance Asset Id

Supplier
Supplier Part No
Torque (in-1b)
Male?

Stemn/Bore Type

Stem/Bore Height (in)
DD Flats Length (in)

RK Dia (im)

Key Length (in)
Key Width (in)
Key Depth (in)
Square Side (in)
BC Dia (im)

Bolt Hole Dia (in)
Weight (Ib)
MNotes

_0OldiD

Bolt Count

DD Rounds Radius (in)
n) Rect Width (in)

DD Flats Offset (i
Content Type
App Created By
App Modified By
Attachments

Valves Brackets Couplings

% BracketID A 7 Coupling ID

Bracket No

& ® valve ID A
Valve Name Coupling No

Color Tag Color Tag Color Tag

Compliance Asset Id Compliance Asset Id Compliance Asset Id

Supplier Height (in) OAL (in)

ACT Side Dia (im)

VLV Side Bore Type (in)

VLV Side Bore Depth (in)

VLV Side DD Flats Length (in)

VLV Side RK Dia (in)

VLV Side Key Length (in)

VLV Side Key Width (in)

VLV Side Key Depth (in)

VLV Side Square Dim (in)

ACT Side Male?

ACT Side Stem/Bore Type

ACT Side Stem/Bore Length (in)

ACT Side DD Flats Length (in)

ACT Side RK Dia (in)

ACT Side Key Length (in)

ACT Side Key Width (in)

ACT Side Key Depth (in)

ACT Side Square Dim (in)

Material Type

Supplier Part No Width (in)
Valve Type Face Thickness (in)

Face Offzet (in)

VLV Side BC Dia (in)

ACT Side BC Dia (in)

VLV Side Coupling Hole Dia (in)
VLV Side Bolt Hole Dia (in)

ACT Side Bolt Hole Dia (in)

Material Type

Torque Req (in-1b)
Stem Type

Stem Height (in)
DD Flats Length (in)
RK Dia (im)

Key Length (in)

Key Width (in)

Key Depth (in) Notes

Square side (in) _OldID

BC Dia (im) VLV Side Hole Ct

Bolt Hole Dia (in) ACT Side Hole Ct

Notes VLV Side Mounting Pattern Type

_oldiD VLV Side Rect Length (in)

Bolt Count VLV Side Rect Width (in)

Mounting Pattern Type ACT Side Coupling Hole Dia (in)
Rect Length (in) Content Type
App Created By
App Modified By Notes
Attachments _OldID
VLV Side DD Rounds Radius (in)
ACT Side DD Rounds Radius (in)
VLV Side Dia (im)
VLV Side DD Flats Offset (in)
ACT Side DD Flats Offset (in)

Content Type

DD Rounds Radius (in)
DD Flats Offset (in)
Content Type

App Created By

App Modified By
Attachment

App Created By
App Modified By

Attachments

FINAL DESIGN, APPROACH, PLAN

The database schema was first created to organize
data for actuators, valves, brackets, and couplings.
Once the schema was finalized, the tables were
implemented into Access, with many field iterations
taking place as drawings were received from the
sponsor. As data entry began, query design and SQL
code debugging also took place, requiring all the part
connection logic to be accounted for. Forms followed
shortly after, which provided a user interface for using
the queries, shown below. A Python script was also
created for automatic data extraction from the drawings
to make data entry faster.

Coupling to Actuator Compatibility SQL Code

Actuators.[Actuator 1D],
Actuators.[Supplier],
Actuators.[Supplier Part No],
Couplings.[Coupling 1D],
Couplings.[Coupling No]

Actuators
Couplings Actuators.[Stem/Bore Type] = Couplings.[ACT Side Stem/Bore Type]

Actuators.[Male?] Couplings.[ACT Side Male?]
Actuators.[Stem/Bore Height (in)]
(

Couplings.[ACT Side Stem/Bore Length (in)] * 0.995 Couplings.JACT Side Stem/Bore Length (in)] * 1.005

Actuators.[Stem/Bore Type| = "Double D"
Actuators.[DD Flats Length (in)] = Couplings.[ACT Side DD Flats Length (in)
Actuators.[DD Flats Offset (in)] = Couplings.[ACT Side DD Flats Offset (in)
Actuators.[DD Rounds Radius (in)] = Couplings.[ACT Side DD Rounds Radius (in)

Actuators.[Stem/Bore Type] = "Round-Keyed"
Actuators.[RK Dia (in) Couplings.[ACT Side RK Dia (in)] * 0.995
Actuators.[Key Length (in)] = Couplings.[ACT Side Key Length (in)
Actuators.[Key Width (in)] = Couplings.[ACT Side Key Width (in)
Actuators.[Key Depth (in)] = Couplings.|JACT Side Key Depth (in)

Couplings.[ACT Side RK Dia (in)] * 1.005

Actuators.[Stem/Bore Type] = "Square”

Actuators.[Square Side (in) Couplings.[ACT Side Square Dim (in)] * 0.995 Couplings.[ACT Side Square Dim (in)] * 1.005

Required Queries and Forms

gryActuatorFitsValve frmActuatorEntry

gryAssemblyCandidates_Master :
b : - frmAssembliesEntry
gryAssemblySearch

frmAssemblyCandidatesSearch
gryBracketFitsActuator

qryBracketFitsCoupling frmAssemblySearch

frmBracketsEntry

gryBracketFitsValve

qryCouplingFitsActuator frmCouplingsEntry
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gryCouplingFitsValve

frmValveEntry

gryRequiredBracketDimensions
gryRequiredCouplingDimensions

gryValidBracketsForValveActuator
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gryValidCouplingsForValveActuator

Assembly Search Form

Valve Supplier Actuator Supplier
Bray v Rotork v

Valve Supplier Part Nc Actuator Supplier Part N«

4" S41 ~ IQT125 ~
Search | | Clear
Results:
Assembly Bracket ID Bracket No Coupling ID  Coupling No

7 S 2313 1 2313

RESULTS

Queries were tested by comparing the results
to known real-world assemblies supplied by the
sponsor. It was confirmed to be working correctly.
When a mathematical assembly match is not
found within any of the data, the dimensional
requirements for a new bracket and coupling
design are given to make future designs faster.

Assembly Candidates Form

Valve Supplier Actuator Supplier

Bray v Automax v [ Search }
Valve Supplier Part No Actuator Supplier Part No
s - B063 . Clear
Compatible Brackets Compatible Couplings:
Bracket ID Bracket No Coupling ID Coupling No
ACC
AC Controls
AKELE COMPANY
Required Design Parameters:
Valve ID Actuator D VLV Mount Type VLV BC Dia VLV Rect Length VLV Rect Width VLV Bolt Count VLV Bolt Hole Dia ACTBC Dia ACT Bolt Count
3 6 Rectangular 312 075 4 034 197 4
y Width  [VLVKeyDepth  [VLV Square  [Torque
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The team was able to get the script
successfully working on sample sizes no larger
than 5 files. A formatted window to easily change
input and output file paths was also added. Below
are pictures of the formatted window as well as
the data output from the script.

Data Extraction Tool

DXF Bracket Data Extraction Tool

Version 5.2 | AC Controls Company

Extraction Validation

Paths

DXF Input Folder: |C'_1US ers\gam3h\OneDrive\Desktop\Testing_CAPSTONE\DXF BRACKET SAMPLES\Sample 1 | Browse...
Output CSV File: |CZ‘.U5 ers\gam3h\OneDrive\Desktop\Testing_CAPSTONENCurrent CSWVWOUTPUT . .csv J Browse...

File 5 of 5 (100%)

! Total time: 0:00

~ Extraction Log

Example data extraction output

file Height (in) Width (in) Face Thick Face Offse Material Ty
66101678. 4.875 4 0.1793 3.25 T-304 55
66101679. 5 3.7 0.5 3.20 CARBON S
66101680. 4.25 4.02 0.1793 1 T-304 SS
66101681. 5 3.75 0.25 3 T-304 55
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SUMMARY AND CONCLUSIONS

A relational database using Microsoft Access
containing all fields required for valve, actuator,
bracket, and coupling assemblies was successfully
created and populated with enough data to show
its functionality. The database:

» Can run SQL queries with built in connection
logic and customizable tolerances to search for
existing confirmed assemblies and find
candidates for new assemblies that
dimensionally match

* Provides the dimensions necessary for
designing brackets and couplings that don't
already exists for a desired assembly

» Contains forms that provide an interface for
using these queries and for entering new data
into the tables.

« (Can have bracket data populated using the data
extraction tool

FUTURE WORK

Future work and additions include expanding the
data extraction tool to include couplings, and
iImplementing a script or Al model that can take
the required data and automatically create new
coupling and bracket designs.
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