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March 14, 2005
Ralph Knox

Taylor Kohrs Construction

9351 Grant Street, Suite 500

Denver, CO 80229
Re:
Design Review of Permit Progress Set Dated March 9, 2005

LCCC Albany County Campus Project
Dear Ralph,
The following are my design review comments for the March 9 Progress Set:
1. Sheet A500 – The section drawings show the heat pumps mounted just below the roof deck, between the bar joists. This is an unacceptable condition from a maintainability perspective according to recommendations of all heat pump manufacturers and generally accepted industry design standards.

a. The units specified, as manufactured by Addison, will fit between the joists for all of the sizes specified. Many other competing manufacturers’ units are designed in a wider configuration, so several of the unit sizes specified will not fit if one of these manufacturers is a successful bidder.

b. If the units are able to fit, the most often needed access panel, the one which gains access to the control system components and the supply fan will be difficult to remove. The most common component requiring maintenance, the supply fan, will not be able to be removed, due to the close proximity of the bar joists.
c. The only way to remove the fan will be to completely lower the heat pump out of the ceiling, which could require 6 to 8 hours of labor, plus a similar amount to put the unit back in. Since the units are mounted within the classroom ceilings, classes could not be held for the 2 days needed to complete the maintenance task required.

d. One solution to this problem is to mount all of the units below the bar joists, which is the industry standard practice for ceiling-mounted heat pumps. Given the height of the units, and the vertical distance needed for the condensate drains to achieve the slope needed to carry condensate to sinks or other receptacles, a minimum of 32 inches of clearance is needed between the bottom of the bar joists and the top of the ceiling grid members to properly install the heat pumps. This will require that most of the ceilings on the project be lowered. But this would interfere with the design intent to install high windows just below the higher ceiling heights to achieve a higher level of daylighting, one of the LEED certification goals.
e. An alternative solution to the problem offers the best possible installation condition as far as maintainability is concerned. The units would be mounted on the floor, in closets with 3-foot doors opening to the corridors. This solution has many advantages over the ceiling mounting alternative. All maintenance activities can be carried out without interruption to classroom or other activities, and all of these activities, such as quarterly filter changes can be accomplished in less then one third of the labor time. Each closet will have a floor drain which eliminates the need for many hundreds of feet of sloped condensate piping in the ceilings which require periodic cleaning to prevent overflowing condensate drain pans in the ceiling-mounted heat pumps. Heat pumps mounted in closets are much quieter to the building occupants than those mounted in ceilings. Maintenance performed on closet-mounted units presents a far lower risk of injury to maintenance personnel than the ladder-climbing activities required over 100 times per year when the units are ceiling-mounted.
f. To accelerate the re-design efforts needed if this closet solution is chosen; I have sketched suggested locations for all of the closets needed to carry out this suggested design change. Most will require the loss of space in the corner of classrooms, which should be tolerable. Others will reduce the amount of storage space allotted, which may not be acceptable. I suggest that the design team review the suggested locations and determine which are acceptable and which are not. Perhaps some units will have to be ceiling-mounted in rooms where a lower ceiling height is acceptable.
2. Many of the design review comments which I would add pertain to issues resulting from the ceiling-mounted heat pump configurations. These have to do with units mounted too close to walls, return ducts with no elbows to attenuate unit noise transmission, and return grilles located in storage rooms rather than the rooms supplied. If the decision is made to keep the ceiling-mounted units, then I will address any remaining issues at the next review stage.

3. Heat pumps HP-1, 18, and 23 serve more than one room of significant size. It is recommended that these units be split into two units to provide thermostat control to the particular room affected. There is a concern that the comfort conditions in the room not containing the thermostat for control of the shared heat pump will not be acceptable.
4. To improve the energy efficiency of the outside air ventilation system, and reduce installed costs and future maintenance costs, exhaust fans EF-1 through EF-6 should be eliminated. Instead, all of the rooms served by these fans should be served by ducts extended from exhaust fans of the energy recovery ventilators, ERV-1 and 2.

a. It is acceptable and a predominantly standard industry design practice to serve rest rooms from these type of units. This design feature considerably improves the energy recovery performance of the ERV’s, since they will have exhaust side flow rates much closer to outside air flow rates while maintaining slightly positive pressure in the building. Otherwise, the energy in the exhaust air from the six rooftop exhaust fans is not recoverable.
b. The installed cost savings consists of eliminating the six fans and the associated installation materials and labor, including cutting and framing roof penetrations, roofing flashings, power wiring and conduit, and control wiring, relays and programming. This should average about $1,600 per fan, or $9,600 total. By comparison, the ducts extended to the six locations will total 260 feet of duct, at an average installed cost of $7.50 per foot, or about $2,000.
5. The exhaust ducts from ERV-1 and 2 are shown terminating just a few feet from the roof penetration. The ideal solution from an indoor air quality perspective is to extend an ERV exhaust duct to each room in the facility, but this is a costly alternative. The alternative approach, is to allow the stale air from each room to be drawn through the ceiling plenum to the ERV main exhaust duct. It is my assumption that this is the design intent, and that it will be accomplished with the use of a system of transfer ducts which have not yet been shown at this stage of the drawing development.
a. A few exceptions to this rule should be made. One is that ducts should be extended to all of the rooms served by EF-1 through 6 as mentioned above. The other is that ducts should be extended to the Science Lab and the Art Lab which will have frequently occurring odors which should be more positively exhausted.

6. The architectural drawing showed a fume hood in the Science Lab that will need a dedicated rooftop exhaust fan, controlled by a local switch, which is not yet shown on the mechanical drawings.

a. It is likely that the building code will require a special cabinet for chemical storage in the Science Storage room, which will require a small, dedicated exhaust fan, which must run continuously.

7. The main electrical room should have its heat exhausted by ERV-2 during the heating season and by a rooftop exhaust fan during the cooling season.

a. The smaller electrical rooms should be exhausted by inexpensive, wall-mounted, propeller fans that transfer the heat to corridor ceiling spaces.

Hopefully, these comments can be used to improve the quality of the mechanical system design and installation in terms of comfort, maintenance and energy operating costs.
Sincerely,

Building Commissioning, LLC




Robert E. Berry, PE
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