
 
 
 
 
 

 
 

February 19, 2016 
 

Mr. Randall R. Dahmen, P.E. 
Engineering Consultant, WI Division of Industry Services 
 

Transaction ID No.  2662586 
Site ID No.   803873 
RE: Culvers of Waukesha 
 840 W. Sunset Dr. 
 Waukesha, WI 53189 
 Review Comments: 02/11/2016 
 

Mr. Dahmen: 
 

We have responded to your review comments as follows; item numbers correspond to the numbered items in the 
review. 
 

Item 1 SPS 361.31(2): See attached stamped/signed structural calculation. 

Item 2 SPS 361.31(2): See attached stamped/signed HVAC Load Analysis. 

Item 3 SPS 361.31(2)(e): See attached stamped/signed structural calculation. 

Item 4 SPS 361.31(2)(e): See attached stamped/signed structural calculation. 

Item 5 SPS 361.31(2) & IBC 1608: See attached stamped/signed structural calculation.  There is a little step 
between the existing and the new addition; however, the tapered insulation makes up for this step.  We have 
revised the spacing of the joists for the addition.  See attached sheet S102 to show the 2x12s are at 12” o.c. 

Item 6 IBC 715.4.10: As indicated in Specification section 083400 Overhead Coiling Fire Doors, the coiling door 
is a 1.5 hour rated door with self resetting test operation.  Per 2.01:F: the door has an automatic closing 
operation at 165 degree thermal (fusible) link positioned at each side of wall, with manual over ride 
release. 

Item 7 IBC 703.6: Per Specification section 083400 Overhead Coiling Fire Doors:2.01:K: the fire shutter is to be 
provided with a permanently affixed UL label indicating class of door. 

Item 8 IBC 716.4: Note has been added to keynote #4 on attached sheet M101. 

Item 9 IFGC 401/SPS 365.0400:  Note has been added to General Note #13 on attached sheet M101. 

Item 10 IECC 403.2.2/IECC 503.2.7/IMC 603.9: Note has been added to Specification section 233113 
Ductwork:3:A on page 3. 

Item 11 IBC 1101.2/ANSI A117.1-308.2 & 3: Note has been added at Stat locations on attached sheet M101. 
 

Additional Documents: 

Structural Calculations, HVAC Load Analysis, Spec Section 233113, S102 and M101. 

 

Please feel free to contact me with any questions or comments. 

Sincerely, 

Todd William Ost, AIA 
Ollmann Ernest Martin Architects 
Cc:  File 
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DIVISION 23 – HEATING, VENTILATING AND AIR CONDITIONING 

SECTION 233113 - DUCTWORK 
 

1.  GENERAL 
 
A. It must be understood that the heating, ventilating and air conditioning drawings and details are 

diagrammatic and are intended to show the intent of the specifications.  The contractor shall 
make full allowance in his proposal to cover such contingencies as actual length and routing, 
proper equipment locations and connections, etc.  He shall take all necessary measurements 
and accept responsibility for their accuracy.  Coordinate with the General Contractor for exact 
location of walls, beams, shafts, etc.  Do not scale drawings. Coordinate with equipment 
suppliers for connections made to equipment furnished by others. 

 
B. Make Engineer/Architect aware of any discrepancies between drawings and/or existing 

conditions.  The Engineer/Architect reserves the right to eliminate discrepancies through 
minor changes in work at no change in contract cost. 

 
2.  MATERIALS 

 
A. Sheet Metal:  Furnish, install, fit and secure in place all supply, return, exhaust and vent air 

ducts, risers, branches, etc., as shown and detailed on plans, built of galvanized iron as 
hereinafter specified. 

 
1. Sheet metal work shall be constructed according to practices recommended in the 

"HVAC Duct Construction Standards, 1st edition 1985" as published by SMACNA, and 
hereinafter specified.  All duct dimensions noted on the drawings are finished inside 
dimensions.  Sheet metal used shall not be lighter than the following: 

 
Rectangular Galvanized Sheet Aluminum 
  Ducts      Metal Gage    Alloy 
Up thru 12" 26 .020 
13" - 30" 24 .025 
31" - 54" 22 .032 
55" - 84" 20 .040 

 
Round Galvanized Sheet 
Ducts     Metal Gage   
Up thru 13"            26 
14" - 22" 24 

 
2. Install ducts, risers, etc., as indicated on the drawings, making necessary changes in cross 

section, offsets, etc., whether or not same is specifically indicated.  If ducts cannot be run 
as shown on the drawings, install ducts between required point, subject to the approval 
of the Engineer/Architect without additional cost to the Owner. 

 
3. At all outlets and inlets in rooms, flange ducts for attachment of grilles.  Install grilles 

according to manufacturer's recommendations. 
 

4. Sheet metal work throughout shall be assembled and erected in such a manner that no 
vibration will occur and no noise be transmitted by the moving air. 

 
5. All duct turns shall have either an inside radius equal to the duct width or be a miter turn 

with turning vanes. 
 

 
6. All supply take-offs shall be bellmouth or conical type.  Square/rectangular take-off 

fittings shall have 45 degree leading edge for 4" maximum depth.  No air turns allowed. 
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7. Duct Sealant:  Non-hardening, non-migrating mastic or liquid elastic sealant gaskets and 

tapes, except as noted. 
 

B. Ductwork Pressure - Velocity Classification:  Low Pressure, +2" W.G., 2500 FPM maximum, 
Class "B" seal.  All grease ducts shall have welded liquid tight seal. 

 
C. All duct turns shall have either an inside radius equal to the duct width or a miter turn with 

turning vanes.  Vanes shall be double wall air foil type. 
 

D. Round take-off fittings shall be bellmouth or conical. Rectangular or square take-off fittings 
shall have a 45 degree lead edge with 4" minimum depth. 

 
E. Volume Dampers:  Furnish and install in branches of supply air and exhaust ducts. 

Substantial volume dampers to be fitted with quadrant locking devices for adjusting the air 
delivery.  Damper blades shall not exceed 6" width. 

 
F. Access Panels: Install access panels with latches and gaskets in ducts at automatic dampers, 

coils, fire dampers, and other duct mounted equipment.  Panels in insulated ducts must be 
internally insulated. 

 
G. Backdraft Dampers:  Provide backdraft dampers at discharge grille of louvers unless motor 

operated dampers are specified with these units.  Entire perimeter of blade shall be lined with 
neoprene or vinyl seals to prevent clatter.  Damper blades shall be tight closing. 

 
H. Flexible Duct: 

 
1. Provide factory fabricated insulated low pressure flexible duct with zinc-coated spring 

steel helix, 1" thick fiberglass insulation sheathed in a seamless vapor barrier (RFK) 
jacket.  Maximum length 8'. 

 
2. Composite assembly, including insulation and vapor barrier, meeting Class 1 

requirements of flame spread rating of 25 or less and smoke developed rating of 50 or 
less as set forth in NFPA Bulletin 90-A, and bearing the UL label as an air duct. 

 
3. Flexible ductwork shall meet ductwork pressure classification. 

I. Insulation: 

1. Materials: 
 

Materials shall conform to NFPA bulletin 90-A as determined by U.L. method NFPA 
225 - ASTM E84, complying with applicable codes with a flame spread rating of 25 or 
less and a smoke developed rating of 50 or less. 

 
2. External Ductwork Insulation: 

 
a. Concealed ductwork (horizontal):  Wrap ductwork with flexible type fiberglass 

insulation, operating temperature range 40 to 250 degrees F., K=0.25, 1-1/2 
PCF density, vapor permeability less than 0.02 perms, installed R of 4.5.  Johns 
Manville Microlite EQ Type 100 duct wrap insulation. 

 
b. Concealed ductwork (vertical): Rigid fiberglass duct liner, operating temperature 

to 250 degrees F., installed R of 6.3.  Johns Manville Permacote Linacoustic R-
300. 

 
 

c. Application Schedule: Thickness 
 Exhaust air ducts 1-1/2" 
 Fresh air ducts 1-1/2" 
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 Supply air ducts 1-1/2" 

J. Kitchen Hood Exhaust Ductwork 
 

1. Welded Steel 
 

a. Duct to be constructed with 16 gauge welded black iron. 
 

b. All external joints, seams and duct connections to the hood shall be welded liquid 
tight conforming to NFPA 90. 

 
c. Insulation: 3M "Fire Barrier Duct Wrap 615+". 

K. Air Outlets and Inlets: 

1. Furnish grilles, registers, diffusers and louvers in the sizes, type and capacity as shown 
on the drawings by the selected manufacturer or approved equal. 

 
2. Grilles, registers, diffusers shall be suitable and compatible with ceiling construction in 

which they are installed.  Check architectural schedules for ceiling construction. 
Coordinate locations with ceiling system and lighting fixtures. 

 
3.  EXECUTION 

 
A. Ducts shall be constructed, supported and installed in accordance with the latest standards of 

SMACNA.  Install all turning vanes, access doors, extractors, and accessories as indicated or 
specified herein. Ductwork shall be sealed at all joints, transverse and longitudinal seams and 
connections in ductwork using listed products as referenced in the code. The referenced 
ductwork includes all supply, exhaust and return ducts.  

 
B. Provide all necessary personnel, equipment, and services and perform all tests necessary to 

demonstrate the integrity of the completed installation to the approval of the Owner and 
Engineer/Architect.  The air and hydronic systems shall be tested, adjusted and balanced in 
accordance with the latest edition of the Associated Air Balance Council (AABC) Procedural 
Standards, NEBB or equivalent. 

 
 
 
END OF SECTION 233113 
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