




                       Johnson Thermol Temp, Inc.  


 
Commercial~Industrial~Residential 


58540 Van Dyke~Washington, MI 48094 
TELEPHONE (586) 781-9095~FAX (586) 781-5150 


 
Regarding the Buildings Located at: 
24325 Bennett Street 
Detroit, MI 48219-3629 
 
Pastor Mark, 
 
 As per your request, this letter includes my observations, opinions, and 
recommendations regarding the HVAC systems located at the above address. 
Because I was not able to spend much time inspecting the HVAC systems, my 
recommendations, opinions, and observations will be limited.  
 In general, the HVAC equipment on the premises appears to be in very good 
condition. In lay-mans terms, it is “state of the art” (fifty years ago). The boilers where 
replaced in 2001 (just broken-in), and the Gordon-Piot burners, on the boilers, are 
top-of the line burners. All of the electrical circuitry is neat and clean. The lay-out of 
the mechanical equipment and the equipment used is top of the line.  
 Typically, fire-tube, steam boilers, with power burners have efficiencies 
ranging from 74%-86%. I estimate that both of the two boilers (which are identical) 
have a combustion efficiency of 81%. For a steam system, these boilers are very 
efficient.  
 The primary concern that I have about the Wesleyan Church purchasing this 
building is not the HVAC systems, but the lack of adequate insulation in the walls and 
ceiling. From my experience, schools built in the greater metro-Detroit area, during 
that era, have very poor R-values. My father can do heat load calculations to 
estimate your annual heating bills, if we get the blue prints of the building. It may be 
profitable to re-roof the building (and insulate it at the same time); so as to increase 
its R-value. The concern that I have about the lack of insulation in the building can 
not be over-stated. I recommend making the lack of insulation a consideration in the 
decision to purchase this property. 
 I strongly recommend the installation of a computer controlled DDC (Direct 
Digital Control) system, upon the purchase of the property. The installation of a 
server-based DDC system, that allows world-wide access, via the internet, would be 
profitable for the property owner.  


As a school, the HVAC equipment on this property was controlled by an on-
site boiler operator. Every day, the boiler operator would check and adjust the boilers. 
If it was warm outside, the boiler operator would turn down (the pressure) or turn off 
the boilers. Other critical adjustments and readings where done and checked by the 
boiler operator, every day. The operational costs of maintaining a dedicated boiler 
operator on-site, during the school’s normal operating hours, was probably offset by 
the fact that the boiler operator did other tasks, in addition to operating the boilers (i.e. 
mop floors, change light bulbs, fix things, etc.). 


Created by: David L. Johnson Jr.  March 1, 2010 







z  Page 2 of 3  March 1, 2010 


Within the last decade, with the development of new control systems and the 
internet, computer controlled DDC systems have become extremely user-friendly and 
profitable. To operate these two boilers and the rest of the HVAC equipment 
efficiently, with out a full time boiler operator, it is necessary that some of the controls 
be upgraded. Even though I am not as familiar with the HVAC systems as I could be, 
I feel completely confident saying that updating the manual controls with computer 
controls would probably have a return on investment of less than two years.  


Because I was only able to spend an hour or so looking at the HVAC 
systems, I would need to actually get the boilers running to make more specific 
recommendations in regards to profitable control upgrades. I did notice, however, 
that the air handler (that provides fresh air to each area of the building) has a 15 HP 
fan motor, and does not appear to have any, CO2 based, out-door air damper 
modulation. That means that the air handler is always bringing in, and heating, a 
tremendous amount of outside air. Obviously, heating up outside air so that it can be 
pushed into the building (to meet the fresh air requirements of a full school), all of the 
time, is very expensive and unnecessary. This problem is very easily fixed and will 
save a tremendous amount of money. That’s our tax dollars at work. ☺ 


A CO2 sensor needs to be installed and the outside air damper needs to be 
modulated based on fresh air demand. Also, the fan motor needs to have a variable 
frequency drive installed. Installing/upgrading the controls on the air handler and 
boilers may cut the energy bills by up to 40%, but as I said, I am basing my 
estimations on my very limited exposure to the HVAC systems at this building. 


While in the tunnels, under the school, I noticed that the air ducts, for each 
room, seemed to be well done and isolated from one another. The accessibility of the 
supply branches (for each individual room) provides the opportunity to easily zone 
each room. It may be profitable to zone each room (so as not to heat unused parts of 
the building). I would need to consult with my father (on-site) to do a cost-benefit 
analysis of installing zoning controls.  
 From what I saw, while on site, the air handler system is suitable for having 
cooling installed. An evaporator coil can be easily installed in the duct-work and a 
condensing unit can be placed on a roof or ground. 
 The thermostats and valve actuators are all pneumatic (air controlled) and are 
all old. Pneumatic controls are sometimes problematic and are outdated. I would 
expect that the pneumatic controls are largely functional and adequate for providing 
comfortable temperatures; however, it may be profitable to replace the actuators and 
thermostats with electronic actuators and thermostats. I need to consult with my 
father to do a cost/benefit analysis before we make any recommendation regarding 
the thermostats and radiant heat actuators/valves.  
 While inspecting the HVAC equipment at the site, I found that all of the wiring 
diagrams for the control cabinets where missing. There where four sets of wiring 
diagrams that where missing. Not having the wiring diagrams will make working on 
the equipment difficult. 
 We need the mechanical plans for the building. We need the plans so that we 
can do a heat-load on the building. We need the plans to help us develop more 
specific recommendations on, energy saving, upgrade recommendations.  
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 The boilers are both down and need to be started up. Getting the boilers 
operational and functioning may take up to two weeks. Chemical treatment needs to 
be ordered and set up. To get the boiler operational, we may need to coordinate with 
the inspector and have an inspection done while we are there.  
 To get the HVAC systems operating at a reasonable efficiency, I would 
recommend allocating thirty-five thousand dollars just for HVAC upgrades and getting 
the HVAC system operational. This letter is not a quote on any work that needs to be 
done. I have only given you a number so that you could use it as a very rough 
estimate of the cost for the work that needs to be done, in order to get the HVAC 
equipment functioning, and functioning well enough to where the gross inefficiencies 
have been rectified. The actual cost needed may be less. The above 
recommendation to allocate thirty-five thousand dollars for the HVAC systems is 
based on the cost of getting the boilers operating and fulfilling the State of Michigan 
requirements associated with operating the boilers, as well as making other 
anticipated and unanticipated repairs and control upgrades. It is very important that a 
DDC system be installed and the amount of out-door air intake be controlled based 
on demand. Based on my very brief examination of the HVAC systems, the controls 
and equipment necessary to control the amount of out-door air intake are absent.  
 Getting the boilers operational should only take a week. The most expensive 
part of getting the systems operating well will be in installing a computer controlled 
DDC system that controls the boilers, the air handler, the air handler blower motor, 
the air dampers, the re-heat coils, etc..  
 I enjoyed seeing you at the school. The building is a very pretty building and is 
laid out very well. I don’t know what the asking price is, but it looks like it is a very well 
built building. The engineer and mechanical contractor who built the HVAC systems 
did an impressive job (for the era). I’m especially impressed that there is a separate 
building for the boilers and that the air handler is underground. Also, most tunnels 
have dirt floors and not concrete like this building’s. If there is any thing else that I can 
help you with, please contact me via my cell phone, as I do not always check my e-
mail on a regular basis. May God bless your endeavors. 
 
 
 
Sincerely, 
 
 
David L. Johnson Jr. 
Johnson Thermol Temp, Inc. 
Main #: (586) 781-9095 
Fax #: (586) 781-5150 
Cell #: (586) 531-3125 
E-Mail: Jr@JrThermal.com  
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Getting Started 
 
 To effectively operate your DDC system it is important to understand how your 
system is set up and how it operates. Your system is composed of five groups of different 
physical components. Also, your system has two different groups of components in 
which application specific custom programming resides. For starters, we’ll look at each 
of the five groups of physical components and discuss their functions. 
 
The Server 
 
 The server is, essentially, a computer/web server in where most of the system’s 
custom programming and unit control resides. Typically there is only one server per 
structure. The server is what the end user interacts with when he logs into the system. The 
server is responsible for displaying the automated web based graphics, uploading the 
values from the controllers, downloading values/commands to the controllers, and the 
sending of alarms. Your server is located in the boiler room. 
 


 
 
The controllers 
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 The controllers are devices that: command the units’ (i.e. V.A.V.’s or roof-top 
unit) operations, retain sensor and wall module values, and communicate with the server. 
Each unit has one controller, and it is typically located in or near the unit. Essential 
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custom programming for the proper unit operation is located within each controller. 
Because some of the values/commands that the controllers need come from the server the 
controllers’ operation changes when communication to or from the server is interrupted 
(reference the “What if” section of this guide for more information on what happens 
when the communication between the server and a controller fails). The unit controller is 
solely responsible for commanding it’s unit, however it’s decision to make a certain 
command may be based on an outside parameter coming from the server or coming from 
another controller. 
 
The digital wall modules 
 
 The digital wall modules look similar to thermostats, and are located in the area 
that it’s unit conditions. The digital wall modules do not make any decisions; their only 
functions are to provide values to the unit’s controller, to display the current space 
temperature and wall module set point on its display, and provide a means for the 
occupants of the space to put the unit into override. The digital wall modules at each 
location have only one active button, one adjustable temperature set point wheel, and one 
LCD display.  


 
The one active button (when pressed for ten seconds) sets the occupancy state to 
occupied, and sets the active space temperature set point to the adjustable value that is 
displayed on the LCD. This value is called the “wall module set point” and can be viewed 
via the computer system under the specific unit’s page. The wall module set point can 
also be viewed by turning the wall module wheel one click, and can be changed by 
continuing to turn the wall module wheel. 
 
The sensors 
 
 The various sensors in this DDC system provide values to the units’ controllers. 
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The bus line 
 
 The bus line is a two (and sometimes four) conductor wire that links all of the 
controllers to the server and to each other. All communication between the server and the 
controllers and between individual controllers goes through the bus line. If the bus line 
fails at a specific point, then all communication that would normally travel through that 
point will fail. 
 
The two brains of each unit 
 
 Each unit (V.A.V. Box) has two brains that control it, and they both work together 
to decide what commands to make. The two brains that each unit has are the server and 
the controller.  


The controller is only able to function in certain ways. Each controller has an 
application specific custom program imbedded in it’s memory. The embedded program in 
the controller was designed so that it could be manipulated in such ways (by the program 
in the server) so that all of the desired system operations could be achieved, while at the 
same time, ensuring the highest level of redundancy in the event of certain system 
components failing. The controller is set up so that it will control the unit with or without 
the server, however, without the server, the system is severely crippled. Simple stated the 
program in the server’s memory manipulates the programs in the controllers.  
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Operating the Program 
 
 All of the programs in every device at your building where specifically made for 
your building with the end user in mind, so navigating through the system and changing 
values should be fairly easy. The system was designed for several purposes: To provide 
centralized remote consoles (any computer with internet access) to change settings and 
monitor the HVAC systems for the sake of energy conservation and convenience, to 
provide a means to diagnose or expedite the diagnosis of mechanical failures, and to 
provide a means of sending out alarms in the event of a HVAC component failure or poor 
operation.  
  
Logging on to the system 
 
 To log on to the HVAC system you must have a computer with internet access, a 
mouse or some other pointing device, and a keyboard. Go to the following web site 
www.JrThermal.com . Enter the site, navigate to the “Customer Login” page, and click 
on the link with the abbreviations of your building’s name. Enter your username and 
password, and then you’re in. 
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Navigation 
 
 Navigating though the system is very easy. It is set up just like a common web 
page, and all one needs to do is point and click. The only pages that do not have return 
links (that is the only pages that are dead-ends) are the schedules. When one wishes to 
return from the schedule page to the previous page, all one needs to do is click on the 
back arrow of his web browser. Once you log into the system you will see the primary 
navigation page. From the primary navigation page, one is able to navigate to the areas of 
the program to which his security level allows him to go to simply by clicking on the 
link. 
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The program infrastructure 
 
 You will notice that may of the graphics look the same from page to page, so it is 
important to verify that you are actually on the right unit’s page before making changes 
or determinations. In the upper left corner of each of the unit pages, there is a name (I.E. 
“Roof-top Unit”, “Furnace”, “VAV”, etc.) and a number that denotes what unit page you 
are actually on.  
 


 
  


It is very obvious, how to change values. Just point and click. Since this program 
was created with the end-user in mind, almost all of the values and set points displayed 
are very easy to understand, however there are still a few values and functions that may 
need some explanation, and they are as follows: 
Fan Mode- The fan mode setting determines the operation of the fan. When the fan mode 
is in the auto state the fan only turns on when the unit turns on the heating or the cooling. 
When it is in the continuous mode, the fan runs all the time. 
Space Temperature- The space temperature value denotes the temperature of the air in 
the area that the unit conditions. 
Effective Set Point- The value at which the unit engages the denoted action. For 
example; if the effective set point is 68oF for “hvacheat”, then the controller will energize 
the heating circuit when the space temperature is below 68oF, but if the space temperature 
is at 68.3oF the controller will not energize the heating circuit. 
Occupied Space Temperature Set point- The controller will try to maintain a 
temperature between the occupied space temperature set point minus half of the dead-
band set point and the occupied space temperature set point plus half of the dead-band set 
point. For example; if the occupied space temperature set point is set to 68oF and the 
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dead-band set point is 2, then the controller will try to maintain a space temperature 
between 67oF and 69oF. If the occupied space temperature set point is set at 74oF and the 
dead-band is set to 3, then the controller will try to maintain a space temperature between 
72.5oF and 75.5oF. 
Wall Module Set point- The wall module set point is the value which replaces the 
occupied space temperature set point when the controller is in bypass mode. Controllers 
that are slave controllers receive there wall module set point from their master controller. 
Bypass Time Remaining- This value counts down the time until the controller is not in 
the bypass state. When the value is zero, the controller is not in the bypass state. 
Bypass Timer Set Point- This value sets the time that the controller will remain in the 
bypass state once the bypass button on the wall module is pressed for four seconds. 
Use the Common Occupancy Schedule Check Box- When this box is checked the 
controller will get it’s occupancy values from the common schedule. When this box is not 
checked the controller will get it’s occupancy values from it’s own (dedicated to only that 
controller) unit schedule. 
Enable Wall Module Override Button- When this check box is checked the set point 
temperature will be changed to match the wall module set point when the controller is in 
the bypass state. When this check box is not checked then the set point temperature will 
not be changed to match the wall module set point when the controller is in the bypass 
state. 
Unoccupied Heating Set Point- When the space temperature is less than this value, and 
the occupancy state of the controller is unoccupied, the controller will energize the heat 
circuit. 
Unoccupied Cooling Set Point- When the space temperature is greater than this value, 
and the occupancy state of the controller is unoccupied, the controller will energize the 
cool circuit. 
 
 The following values are only available from the settings page of each controller. 
The settings page has the highest level of security, so if you can not open that page, then 
that page has been locked out to ensure proper system operation. These values have been 
determined as a base line when each of the HVAC unit where operating at their optimal 
performance and some of these values should not be changed.  
 
High Pressure Limit- When the fan is on for ten minutes and the differential pressure of 
the filter and the coil is greater than this value, an alarm is produced. 
Low Pressure Limit- When the fan is on for ten minutes and the differential pressure of 
the filter and the coil is not greater than this value an alarm is produced.  
Heating Temp Proof- When the heating circuit is energized and the discharge air 
temperature is less than this value, for ten minutes, an alarm is produced. 
Cooling Temp Proof- When the cooling circuit is energized and the discharge air 
temperature is greater than this value, for ten minutes, an alarm is produced. 
Occupied Dead-Band- Refer to the Occupied Space Temperature Set point definition 
above. 
Current Unit Mode- This value determines the mode of the controller. When the mode 
is hvacauto the unit will automatically switch between heating and cooling as needed to 
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maintain the space temperature set point. When the mode is set to hvacCool, the 
controller will only energize the cool circuit to try to maintain the set point temperature. 
 
Slave Units 
 
 Slave controllers receive many of their values and set points from their respective 
master controller. Slave controllers where programmed this way to avoid set point 
conflicts with other controllers that condition the same space. Slave controllers are 
marked by a flashing line of text on their unit page. The only values and set points that 
are specific to slave and master controllers are as follows: unit schedule, bypass timer set 
point, use common occupancy schedule, and those values and set points which are 
located on the settings page of each controller. When any of the shared values of any 
slave or master unit are changed, they also change for the other linked slave or master 
units. All values and set points that are not already bonded for slave and master units 
should always be in sync with each other with the exception of those values and set point 
which are located on the settings page of each unit. Keeping those values (including 
schedules) encourages seamless system operation. 
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What if 
 


 For the most part, this is a “just so you know” section of this guide, but it may 
become useful if anything in the system breaks-down (and every thing mechanical and 
electro-mechanical does break-down). If there is a problem with your system 99% of the 
time we will be the first to know. Because of the alarming programs build into your 
system most issues will probably be resolved before you are ever inconvenienced or 
uncomfortable. First off, if there is a problem with the system give us a call at (586) 781-
9095. The following will tell you how to respond to the given situation.  
 
The connection to the system fails- When you’re not able to connect to the system, 
probably one of two things have happened, either the internet connection has failed, or 
the server has crashed. As long as the server has not crashed the system will continue to 
operate according to the last values entered into the system. If the server has crashed, 
than the unit controllers will change the set point temperature to match the wall module 
set point temperature, so all of the wall module set points should be set to an acceptable 
value. 
 
A unit is freaking out- If a unit is acting really screwy, then change every value and wait 
ten minutes. If the screwyness does not end, then set the current unit mode to “hvacOff” 
and wait ten minutes. If the unit does not shut down, then go on the roof and turn the unit 
off manually by turning off the disconnect and closing the gas valve. Note: this system is 
very reliable, so you will almost certainly never need to do this. 
 
 


Copyright: Johnson Thermol Temp, Inc. 2007 
All Rights Reserved 


Written By: David L. Johnson Jr. 
www.JohnsonThermolTemp.com 







Page 10 of 10 


Usernames and Passwords 
 


 Usernames and passwords are case sensitive and can be traced, so keep your 
username and password to yourself.  
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