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April 19, 2005
Seth Carson

Bluefeather Design/Build

P.O. Box 415

Laramie, WY 82073
Re:
Design Review of Permit Set Dated March 18, 2005

   LCCC Albany County Campus Project
Dear Seth,
The following are my design review comments for the March 18 Permit Set:
1. Heat Pump Mounting Location: It appears that the recommendation to mount the heat pumps in closets was not chosen. It also appears that most of the concerns raised about mounting the heat pumps between bar joists, or below bar joists with insufficient clearance have not been addressed. These concerns are as follows:
a. Many heat pump units are drawn with zero clearance between the unit end panels and walls, ducts, or bar joists. These include HP-6, 9, 10, 11, 12, 14, 15, 19, 20, 21, 22, 26, & 27. The loop water connections cannot be physically connected to the units with less than 6 inches of clearance. 
b. The unit manufacturer suggests a minimum of 18 inches of clearance from both end panels. In practice, at least 12 inches is needed at the end of the unit that contains the control devices. The end of the unit that contains the fan access, absolutely needs 18 inches to remove the fan motor. If this clearance is not available, the unit will have to be removed from the ceiling for replacement of a fan motor, or blower bearing. This problem should not be dismissed lightly. With 27 units in the building, these removal operations will represent very significant costs, 2-day interruptions of classes, frustration for the maintenance staff, and damage to the ceiling grid and panels.
c. The units that are intended to fit below bar joists have a razor thin margin of error with the ceiling heights currently shown on the section drawings in the rooms. They may likely require physical contact with bar joists or the ceiling grid which will transmit noise and vibration, and/or will not have the clearance needed to provide condensate pipe slope needed for gravity drainage. 
d. I strongly recommend that a mechanical contractor experienced with the installation of above ceiling heat pumps take a close look at the drawings and sections to see if these installation concerns are valid. Also, a factory representative from Addison, the specified heat pump manufacturer should be consulted regarding the seriousness of the maintenance clearance concerns.

2. Rest room exhaust fans EF-1 thru 6. It appears that the recommendation to eliminate these fans and connect the room exhausts to the ERV’s was not chosen. However, the problem of the building air balance was not addressed. The ERV’s are scheduled with the same flow rate for exhaust and intake air streams. This will leave the building under a net negative pressure of 1,850 CFM, the sum of the EF-1 thru 6 flow rates, which is contrary to good design practice, which calls for a slight positive pressure in the uilding to prevent infiltration of cold air.
a. We recommend that the engineer re-consider the recommendation to connect these exhausts to the ERV’s. They have made an excellent choice in Renew-Aire as the unit manufacturer. Their design is energy efficient and low in maintenance. I contacted the factory and got their concurrence that the rest room exhausts are highly recommended to be served by the ERV exhaust fans. This method is in full compliance with ASHRAE Standard 62, Indoor Air Quality standards. They indicated that over 90% of the units they sell are specified with rest room exhausts connected.
b. Since this recommendation represents a lower installed cost, lower maintenance costs, lower energy costs, and is code compliant, a good reason should be given as to why it should not be accepted.
3. Fume hood exhaust fans, EF-7 and EF-8.  The schedule shows EF-7 designed at 100 CFM. EF-8 is not shown but assumed to be the same as EF-7, assuming that they connect to the same specified fume hood. The 100 CFM flow rate seems quite low from my experience, and should be double checked with the fume hood manufacturer’s recommendations.
4. Fire/Smoke Dampers?  I would suggest a careful review of the code requirements pertaining to duct penetrations through the one-hour rated walls shown on the drawings. Storage rooms, electrical closets, and mechanical room without large gas-fired appliances are generally just one-hour fire rated, as shown on sheet A-800. Since these walls are not also described as smoke partitions, it is my understanding that duct penetrations through them only require fire dampers, not combination fire/smoke dampers. This will have a very significant cost implication, since smoke dampers, installed, wired for 120-volt power, and controlled, are about $1,000 each, while fire damper installations run about $150 each. I count 37 fire-smoke dampers on sheet M200, so the potential savings is in excess of $30,000.
a. If I am wrong on this point, then steps should be taken to minimize the number of smoke dampers. Here are some suggestions:
b. The O.A duct connections to HP-10 & 11 return ducts can be made without penetrating the storage room walls.
c. HP-16 has a supply duct to the corridor that can avoid passing thru the storage room. The storage room is supplied air by 2 different ducts that can be combined to one supply source.
d. The wiring closets and mechanical rooms, W113, W121, E19, & E114 each have two transfer ducts entering from spaces across corridors, then one opening to the return plenum en route to the ERV exhaust fan. This is a good idea, as it also ventilates the room, but can be accomplished with a single transfer duct, with the other simply crossing the corridor thru a non-rated wall.
5. Wiring Closets.  These rooms will have a year-round heat gain from the equipment installed in them. They are served by a supply duct from an adjacent room heat pump. When the heat pump is in occupied cooling mode, the supply duct will help to cool the room. At night time, the adjacent room will only call for cooling above an 80 degrees setback setpoint. But in the winter, when the adjacent room thermostat is calling for heat, the heat pump will be adding heat to the room and will overheat the wiring closet, potentially causing failure of the equipment mounted within.
a. It is recommended that these rooms be served by some means of year-round heat removal. The surest means, if the equipment in the room has a high total value, would be to install a small, un-ducted heat pump. But, this solution is also the most costly.
b. Another alternative is to provide make-up air to the room from a transfer grille near the floor to draw the coolest possible air from the corridor floor. The transfer duct now shown connected to the room from the return plenum across the corridor should be removed, as this air will nearly always be at 75 to 80 degrees plus. In addition, the room will need a roof top exhaust fan, which is more costly, and will waste a potential source of heat recovery. The alternative is to direct duct the room to the ERV exhaust fan, for occupied period heat recovery, plus an axial fan in the corridor wall to remove the heat during the unoccupied mode when the ERV is not running, and dump it to the corridor ceiling to be dissipated without harm.
6. Multipurpose Commons Area.  I see that a 10 KW supplemental heat coil was added to HP-14 and 15, presumably to help meet the heat loss associated with the large expanses of glass in the upper portion of the Commons Atrium. It was a good idea to put under-floor supply ducts under the northwest windows to prevent a cold downdraft in that location. I am concerned that the rest of the space will suffer from downdrafts in cold weather, due to the stratification of the warm supply air coming from the heat pump supply registers, which are mounted eleven feet above the floor, but more disconcerting is the fact that the return grilles are also mounted at eleven feet high. I’m afraid that with this configuration, maintaining comfortable conditions at the floor to 5 foot level will be very difficult.
a. I would recommend that the return ducts be dropped in chases in the adjacent Admin. Suite and Student Services Suite, then routed under-floor to return grilles in the floor. A cheaper alternative would be to keep the ducts above grade, furred-in, and use low, wall-mounted return grilles. This low return arrangement will ensure that the warm supply air can be pulled down to floor level, rather than rise to the atrium space. Then, a closer review of the real heat losses will probably show that only 5 KW supplemental coils will suffice.
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,
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Robert E. Berry, PE
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