
HVAC Systems I


EXISTING MECHANICAL SYSTEMS
The existing mechanical air distribution systems in the building are, for the most part, constant volume systems with hot water reheat.  Air handling units are original to the building and the upper addition. The condition of this equipment is poor (see matrix), with casings perforated by corrosion, patched coils, and lack of capacity to handle additional loads placed on the systems. The ductwork is lined. The lining is eroding into the air-stream and is very dirty. Maintenance on the air handling units located beside the stairwells is almost impossible due to their cramped location. Sheet metal drain pans have been installed under the units to capture condensation leaking from the casings. Temperature controls are old, parts are becoming hard to obtain, and the performance of the controls is not satisfactory to the building occupants. This lack of performance is not limited to the cooling/heating system changeover periods in the fall and spring. Complaints of excessively warm conditions in the summer and cold conditions in the winter are commonplace. 

The rare collections area air handling unit does not have the capacity, controls, or the filtration to provide the recommended environment necessary to house these valuable items.

The existing absorber in the penthouse is in poor condition and repair parts sometimes have to be custom made. The cooling tower serving this unit is in poor condition. The chillers (Carrier model #16JB-028-604, nominal 280 ton capacity each) in the basement were installed twelve years ago, but are of suspect quality. They provide erratic, troublesome service and continue to require frequent maintenance at a rate well above that normally expected for equipment of this age. The cooling towers for these units are located in an enclosed well on the lower roof on the south of the building. Drift (airborne moisture) from these towers is causing moisture related damage on the south face of the building exterior.

On the hydronic side of the heating system, complaints have been frequent regarding leaking from the existing piping. Insulation is also in poor condition.

The domestic hot water system has been the recipient of complaints regarding poor water quality. Evidence of corrosion exists in the piping system.

PROPOSED HVAC SYSTEMS
The HVAC air distribution systems for the building shall be predominantly variable air volume systems with hot water reheat.  Air handling units will be equipped with hot water heating coils and chilled water cooling coils.  Henneman Raufeisen is currently under the assumption that Southern Illinois University will follow the listed approaches to the heating and air conditioning systems:

Connection to the existing high pressure steam centralized distribution system. Provide a pressure reduction station in the basement and generate heating hot water using steam to hot water heat exchangers.

Replace the existing chillers in basement and provide cooling towers on the roof.  The cooling towers shall be cross flow updraft type designed to 80°F wet-bulb temperature.

A modular constant volume air handling unit shall be dedicated to the rare collections space. In addition to the 30% prefilters and 95% final filters, this unit may also be equipped with blended filters (charcoal/potassium permanganate) to absorb airborne gasses that are detrimental to printed material. It will have a steam to steam humidifer. 

All other air handling units shall be VAV system type.  Custom enclosure air handling units shall be used to heat and air condition the facility.  Each unit shall include 30% prefilters, hot water preheat coil, steam to steam humidifier, a chilled water coil, double inlet fan arrangement with utility vent sets, 95% efficient filters, and supply air and return air plenums as well as an air blender.

All VAV boxes shall be equipped with hot water heating coils.  Rectangular diffusers (24” x 24”) shall be used to introduce supply air into the space in spaces equipped with lay-in ceilings; however, special areas may require diffusers that are sympathetic to the architecture.  Variable air volume boxes shall not be system powered, but shall be pressure independent and operate in response to local thermostats.

Controls shall be DDC (Direct Digital Control) with electronic or pneumatic activation.  The final configuration and methodology shall be determined in concert with the using agency’s standards.

http://www.lib.siu.edu/hp/about/lsp/systems.html 
 QUESTIONS TO ANSWER IN CLASS:

1) How old is the HVAC at the TFH?

2) What are standard pipes in Germany?
3) Which is better forced air or convective?

4) Are air filters healthy?

5) Where do you need bilge pumps?

6) Write three questions of your own for others to answer in class:

A. ________________________________

________________________________

________________________________

B. ________________________________

________________________________

________________________________

C. ________________________________

________________________________

________________________________

7) List words you didn’t know and their meaning:

A. ___________________  ____________

________________________________

________________________________

________________________________

B. ___________________  ____________

________________________________

________________________________

________________________________

C. ___________________  ____________

________________________________

________________________________

________________________________

D. ___________________  ____________

________________________________

________________________________

________________________________

E. ___________________  ____________

________________________________

________________________________

________________________________

8) List phrases where you don’t know the meaning although you know the words:

· ________________________________

________________________________

________________________________

· ________________________________

________________________________

________________________________

· ________________________________

________________________________

________________________________

9) Write two (2) more True / False statements based on the article:

T / F
The penthouse absorber is a common, standard model.

T / F
________________________________

________________________________

________________________________

T / F
________________________________

________________________________

________________________________

________________________________

10) Write two (2) more Multiple Choice statements based on the article:

The main contractor on this project is:

A. ITE.

B. GE.

C. Carrier.

D. Henneman Raufeisen.


________________________________

________________________________

________________________________

A. ___________________ 

B. ___________________

C. ___________________

D. ___________________


________________________________

________________________________

________________________________

A. ___________________ 

B. ___________________

C. ___________________

D. ___________________
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