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INTRODUCTION   

 

The College of Veterinary Medicine (CVM) at Kansas State University is dedicated to veterinary 

education, animal and public health research, diagnostic medicine, service, and outreach. CVM’s 

mission of educating the next generation of veterinary professionals, performing cutting edge 

research that supports both animal and public health and providing service in the form of patient 

care and diagnostic veterinary medicine depends on their ability to recruit and retain outstanding 

faculty and staff and support them with state-of-the-art teaching and research facilities 

 

For almost 50 years, the Kansas State Veterinary Diagnostic Laboratory (KSVDL) has operated 

a full-service animal diagnostic laboratory to protect animals and humans from the threats of 

infectious diseases and toxic substances. The mission of KSVDL is to develop and deliver 

accurate, innovative, and timely diagnostic and consultative services to the veterinary, animal, 

and public health communities throughout Kansas, the nation and the world, which is critical to 

early detection of both animal and zoonotic diseases. In addition, the KSVDL provides an 

excellent environment for supporting teaching and research within the College of Veterinary 

Medicine and across Kansas State University. The KSVDL performs an important public health 

function for the State of Kansas and supports production animal agriculture and the well-being of 

companion animals through its testing services. It is through testing and outreach that KSVDL 

works to protect the food supply and both animal and public health.  

 

The KSVDL is a full-service laboratory accredited by the American Association of Veterinary 

Diagnostic Laboratories (AAVLD), offering a complete range of diagnostic services for all 

species.  It currently operates as a unit within the CVM and is primarily located in Mosier Hall 

on the KSU Campus and CVM-East (at the Innovation Center) at 2005 Research Park Drive on 

the KSU Campus, Manhattan, KS. 

  

A recent study was commissioned in preparation for the future replacement of the existing AHU 

serving CVM-East. CVM-East is a 30,000 square-foot high-quality laboratory and office space 

which houses multiple sections of the KSVDL – Rabies Laboratory, Molecular Diagnostics and 

Serology Laboratories. 



 

CURRENT CONDITIONS & SPACE SUMMARIES 

 

Building Mechanical Systems 

 

The facility is served by a ground mounted nominal 130-ton Trane lntellipak 

packaged rooftop air conditioning unit that was installed new in 2006 with the original 

building construction. The unit was specially modified to have two large modulating 

natural gas burners for heating purposes prior to initial install. The unit serves the 

entire facility. 

 

     
 

The unit sits on the southwest side of the building on a ground mounted roof curb, except 

for the  condenser section at the south, which is supported up off the ground by a concrete 

wall along the far edge. Supply air ductwork is routed below the unit, inside the whole 

length of the ground mounted roof curb, then routed exposed into the building on the 

southwest side of the facility.  Return air ductwork is also exposed through the sidewall and 

makes a connection at the  closest end of the unit to the building.  

 

Supply ductwork is routed through the facility to VAV boxes with electric reheat 

under local control of these smaller zones by wall mounted thermostats.  

 

Office    Variable Volume  

Lab/Office Lab Variable Volume  

Lab   Constant Volume   

 

The return air ductwork is routed through the facility and stubs into the ceiling 

plenums of the variable volume spaces listed above. Open ends of return air ductwork 

have balance dampers to proportionally bring air back to the AHU. 

 

The exhaust air ductwork from the toilets is routed to a common exhaust fan "EF1". The 

exhaust air ductwork for all the Lab spaces (hoods, cabinets, snorkels and grilles in 

ceiling of certain rooms) are routed to the upblast lab fume exhaust fan "LEF1" that has 



 

two motors and fans running at constant volume. These fans will remain in use. There is 

one 5-ton blower coil split system that provides supplemental cooling to the Equipment 

Room in the Lab area. This will remain in use. 

 

There are two inline supply booster fans with 99.97% HEPA filter housings after the 

VAV boxes that serve the two Tissue rooms. These will remain in use.  There are 

electric baseboard heating sections in the main vestibule, north exterior mechanical room 

and by all the exterior doors in the 2005 original building. These will remain in use. 

 

In 2010, with the shell infill project, the design work included installing a heat recovery 

module on the upblast vector lab fume exhaust fans. Piping was routed to a new heat 

recovery coil installed in the AHU outdoor air section to pretreat the incoming outside 

air for energy efficiency purposes. This system utilizes a mixture of 30% ethylene 

glycol as the medium of heat transfer pumped via a single pump installed in the 

Receiving area of the building circulating 70 gpm through the system. The reduction of 

11-degrees F on the outside air properties in the summer and the increase of 34-degrees 

F in the winter is noted and is the critical point in the operation of the whole system in 

selecting a new unit. This system will remain inside the building, however  the coil in the 

outdoor airstream will be removed and a new one provided in the replacement unit and 

piping modified to connect to the new coil. 

 

Also in 2010, with the shell infill project, supplemental heating/cooling from a variable 

refrigerant flow (VRF) heat pump system with ceiling cassettes were installed in the 

seven existing Labs, the existing Autoclave room and the three new Labs too. This 

system and components will remain since it is not in the scope of this project but refer to 

the System Evaluation paragraph below that deals with the VRF system.  

 

System Evaluation 

Upon site investigation conducted in late September, the AHU was operating with a 

lawn sprinkler installed in the bottom of the condenser section spraying water onto the 

condenser coil. The airflow through the two condenser coils is significantly reduced 

due to excessive calcification buildup on the surface of the coil. This problem is 

caused by the lawn sprinkler. It appears that some efforts were made to remove the 

scale but that was starting to damage the coil fins and the cleaning was stopped. The 

continuing buildup has only made the airflow problem worse through the condenser 

coil. The sprinkler was still in use due to the understanding that the unit could not 

perform capacity wise without the water cooling.  

 

The installation of the unit is also problematic and quite possibly one of the main reasons 

why the unit is not performing adequately. With the condenser section being supported 

up off the ground, the bottom of that section is wide open. Instead of airflow being drawn 

through the sides of the condenser section like it's designed for, it's taking the path of 

least resistance and the air is coming up through the bottom section. So, some of the air 

is not coming through the two coils  at all and is merely passing by the coils. It's probably 



 

not bringing enough air across the compressors removing that heat buildup also. See 

Picture 2. 

 

The exposed return ductwork does not have any exterior insulation and is only wrapped 

on the top and sides with a weatherproof cover. The supply ductwork is insulated and 

covered but it has blown apart the seam at the first elbow. It is unknown if the supply air 

ductwork is insulated under the unit within the roof curb. 

 

There is no control of the outside air airflow into the unit since it has barometric relief 

air dampers in the economizer/mixing section. Therefore, as the unit reduces airflow to 

the office spaces through the variable air volume boxes on the Office and the 

Lab/Office areas, the total outside air at the AHU is also reduced because there is no 

way to compensate for keeping the right amount of outside air to keep the building 

positive. That leads to reducing the positive offset from the constant main laboratory 

exhaust and general purpose (toilet) exhaust and ultimately leads to the building and 

spaces being negative - more exhaust going out through the roof than outside air being 

introduced at the AHU. A new unit should be specified with powered relief and an 

outdoor air airflow station, in an effort to maintain the proper amount of outside air 

year-round. 

 

The use of VAV boxes with electric heat in Lab areas is also problematic on multiple 

points. VAV units do not offer strict control of the constant airflow needed. The use 

of electric heat on constant volume systems is inefficient and a large energy hog. 

Research and university style lab areas should use more complex systems to provide 

tighter control of supply and exhaust  air, so the standard is to use interlocked 

precision air valves in place of VAV boxes. 

 

The mix of variable volume and constant volume VAV boxes on the same unit is also 

difficult to maintain proper relationships in lab spaces with constant volume fume 

hoods and provide adequate comfort to the staff. The layout of the facility with the 

office space up front separated by a corridor that is acting as an airlock, is the 

preferred way to keep these type of variable volume spaces separate from lab space. 

However, the current layout with intermixed office space within lab spaces on the 

north half of the building does not work the best from a mechanical point of view. 

Since we are not addressing room layout in this project, working towards a new AHU 

that is as close to constant volume is desired if possible. The high energy cost of 

operating the constant volume lab exhaust fans, fume hoods and electric reheat will be 

an ongoing concern with operations and maintenance. 

 

It is also understood that the facility often experiences brown outs, or dips in voltage, due 

to the cycling of the main AHU since it accounts for a majority of the load of the 

facility - circuit breaker is 350A in the 1200A main 480V service panel. The existing 

DX cooling system on the existing AHU is only capable of having 4 circuits, or 4 

stages, of cooling resulting in the large inrush of power when the unit cycles the first 



 

stage or the next stage on. A new unit should be specified with more cooling circuits 

or stages to lessen the inrush on the electrical system. 

 

The VRF system installed in 2010 provides supplemental cooling mainly due to the 

inability of the existing AHU to supply the facility with proper cooling. VRF systems 

are not recommended for lab spaces because they do not help with pressure relationships. 

The system in this facility consists of recirculating ceiling cassette units, with no 

outside air ventilation. Any issue or chemical/gas release inside the Lab, has the 

potential to remain in the lab with a recirculating unit and would not be fully 

exhausted. Each VRF cassette also has local filtration that would need repetitive 

maintenance time and could be a source of contamination to the processes performed 

in the lab. Ideally, any recommendation to replace the existing AHU would approach  the 

replacement AHU to provide the right size unit and new controls to be the single 

source system for the facility. Thereby, allowing for the removal of the VRF system 

since it is not needed. Multiple systems will only fight each other and the inability to 

control or monitor both is not preferred in a lab setting. 

 

The temperature controls system is stand-alone serving this facility only. It is not 

integrated into the campus Honeywell system for control and/or monitoring purposes. 

Any performance issues can't be seen by campus maintenance and addressed in a 

timely fashion before the performance and operation of the unit has seriously 

degraded to an emergency status to keep the building on-line and equipment from being 

damaged. During unoccupied times, any problems will go undiscovered for a longer 

time and hurt the reliability of the critical mechanical systems of the building. 

 

The original drawings also showed very low minimum supply air airflows for variable 

volume VAV boxes/zones. It is not known if they are truly balanced down to 

approximately this 10% number, but time should be spent in the additional investigation 

phase to see about resetting the minimum cooling upwards to match the minimum 

heating airflows required instead. This will help even out the airflow for the unit as it 

speeds up or slows down the supply fan and will result in better performance of the 

system and greater satisfaction of the occupants and processes in the facility.  

 

With the understanding that the outside air is being pre-treated by the heat recovery coil 

as scheduled in the 2010 project drawings by 11-degrees in the summer and 34-degrees 

in the winter, the existing unit is still not performing for the variety of reasons 

mentioned above. In researching a replacement unit, the current unit is not meeting the 

outside air load (even with the heat recovery system) as no replacement commercial 

grade ground mounted rooftop unit could handle the outside air airflow conditions 

required because of the percentage of outside air needed. Standard manufacturing RTU 

lines do not have the ability to meet the needs. Additional investigation on a replacement 

led to collecting information on installing a glycol chiller or remote condensing unit(s) 

with a weatherproof exterior air handling unit as a possible solution. The major 

drawback of the glycol chiller is the much higher electrical demand needed and there is 



 

no possible way that the current electrical service in the facility will be able to handle 

the needs of the chiller. The weatherproof exterior AHU with remote condensing units 

provides the best solution to meet all the requirements for serving the lab and lab/office 

spaces as these components can be constructed as part of a custom solution and meet the 

needs of the system, including the outside air load and not be much more than the existing 

electrical amperage. The existing main electrical panel will need to be modified to serve 

the increase in the number of circuits, however. 

Recommendation 

 

Install two smaller AHUs instead of serving the area with one larger unit. This will allow 

for the lab and lab/office spaces to be served separately from the dedicated office 

space. The recommendation also includes installing some portable indoor units during 

removal of the existing AHU and install of new AHUs to satisfy the portions of space 

that would be without HVAC during this time. Additionally, it is recommended to 

modernize the building control system, connecting the AHU(s), the lab exhaust fans and 

the existing heat recovery system components.  
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Project Justification  

 

The KSVDL collaborates with the Kansas Department of Health and Environment (KDHE) to 

help safeguard public health in the State of Kansas.  The KSVDL has diagnostic capabilities for 

infectious, metabolic, toxicological and genetic diseases the directly affect both human and 

animal health. It has been estimated that over 75% of all emerging pathogens are zoonotic and 

that zoonotic pathogens are twice as likely to be associated with an emerging disease, than non-

zoonotic pathogensi.  In addition, there are approximately 320,000 unknown viruses that infect 

mammals and that have not yet been identified and/or characterizedii. The KSVDL routinely 

reports identification of designated diseases to the KDHE and Kansas Department of Agriculture 

(KDA), which, in turn, report that information to federal agencies. In this way, the KSVDL is 

part of the backbone of the US disease surveillance system. Early detection of disease protects 

both people and animals. 

 

In addition to protecting public health, the KSVDL plays an equally critical role in preserving the 

health of Kansas’ economy by helping to safeguard the health of the livestock industry. 

Agriculture is Kansas’ leading industry, and animal agriculture products account approximately   

20% of this industry.  

 

The KSVDL is involved in companion animal diagnostics as well. While production animal 

diseases are reported in dollar value of the animal affected, the value of companion animals is 

related to emotional attachment and physical and mental health benefits for humans. 

 

The KSVDL is essential for caring for Kansas’ wildlife population. Working in cooperation with 

the Kansas Department of Wildlife and Parks and federal agencies, the KSVDL tests and 

monitors for chronic wasting disease in deer and captive elk, highly pathogenic avian influenza 

in waterfowl, and many high-consequence diseases (emerging and foreign animal diseases) in 

feral swine. 

 

The priorities for addressing the deficiencies of facilities that were established by the CVM are 

as follows: 

 

• Human Life Safety 

• Code Compliance 

• Environmental Health and Infectious Disease Isolation 

• Bio-security/Bio-containment 

• Accreditation – AAVLD Physical Facilities 

• Infrastructure and Building Upgrade 

• Expansion Space – Research and Diagnostic Labs 

 

 

 



 

Budget Summary 

  

 Project Costs Amount 

Construction $833,100.00 

Engineering Fees 110,200.00 

Contingency (20%)                      166,620.00 

Miscellaneous Costs 150,000.00 

(Admin fees, internal labor, asbestos removal, etc.)  

Total Project Cost                 $1,259,920.00 

 
 Funding 

 

The project will be funded through the College of Veterinary Medicine using a combination of 

restricted use funds, general fees, and deferred maintenance funds. 

 

Maintenance  

 

Maintenance will continue per the current arrangement – the CVM provides funding to support   

facilities maintenance within the CVM Complex.  

 

Timeline/Schedule 

 

The proposed start date for the project is in the Spring of 2023.  However, a high level of concern 

exists about the current unit continuing to operate. 

 

With ongoing supply chain issues, and unknown start and finish dates for the design, 

bidding and ultimately the delivery of the unit(s), any lead time estimates, and overall 

schedule estimate, will be wildly inaccurate. At this moment in time, the estimated lead 

time to deliver the unit(s) is 5 to 6 months after issuing the purchase order. 

Manufacturing times for AHU lines are also less than the current times on RTU lines so 

the recommendations above are a benefit in this regard too. As it gets closer to ordering 

them, this lead time will hopefully be better than that, but this should be planned for as 

worse case. 

 

The following provides a breakdown of anticipated time by phase that can be expected. 

 

Program Confirmation:   1 Month 

Construction Documents:     1 Month 

Bidding/Buy-Out:     2 Months 

Construction:       6 Months 

                                                 

 
 


