Project Paul Mitchell HVAC Calculations

Tue Dec 29 13:38:42 EST 2009

ZONE 1

The Btuh Gain for 310 SqFt of East and West Double Pane Glass = 
      29,450.0

The Btuh Gain for  1368  SqFt of R-13  Wall =  



        3,146.4

The Btuh Gain for  10  People =  





           100.0 

Fresh air Vbz = RpPz + RaAz
Vbz =  (7.5) (10)  + (0.06) (1368)
=  157 cfm

The Btuh Gain for Outside Fresh Air  = 




        4,712.4

The Total BTUh Gain =  






     37,408.8

The Total Tons of HVAC needed = 3.117
ZONE 2

The Btuh Gain for  526  SqFt of East and West Double Pane Glass =  
      44,970.0 

The Btuh Gain for  780  SqFt of R-13  Wall =  



        1,794.0

The Btuh Gain for  4887.5 SqFt of Above Grade R-5 Floor=  

      37,953.3

The Btuh Gain for  111  People =  





        1,110.0 

 16195  watts for equipment calculated BTUh  =



      55,063.0

Fresh air Vbz = RpPz + RaAz
Vbz =  (7.5) (111)  + (0.06) (1608)
=  929 cfm

The Btuh Gain for Outside Fresh Air  = 




       27,869.4

The Total BTUh Gain =  






     168,759.7

The Total Tons of HVAC needed = 14.06
ZONE 3

The Btuh Gain for  188  SqFt of R-13 Wall =  



            432.4 

The Btuh Gain for  514 SqFt of Above Grade R-5 Floor =  


         3,957.8

The Btuh Gain for  18  People =  





            180.0 

4464  watts for equipment calculated BTUh  =



       15,177.6

The Room Outside Fresh Air based on the exhaust =  513  cfm

The Btuh Gain for Outside Fresh Air  = 




       15,390.0 

The Total BTUh Gain =  






      35,137.8

The Total Tons of HVAC needed = 2.980

(In order to get 513 cfm of Fresh air either order a HVAC capable of this or order larger unit)

Exhaust for Room
0.6 cfm x 355 s.f. =  213 cfm


Exhaust for each station  =
50 cfm x 6=  300

Total exhaust 



513 cfm

ZONE 4

The Btuh Gain for  335  SqFt of East and West Double Pane Glass =  
          31,825 

The Btuh Gain for  429  SqFt of R-13 Wall =  




   986.7 

The Btuh Gain for   2071 SqFt of Above Grade R-5 Floor =  

          17,979.5 

The Btuh Gain for  47  People =  






   470 

10062  watts for equipment calculated BTUh =  



          34,210.8

Fresh air Vbz = RpPz + RaAz
Vbz =  (7.5) (47)  + (0.06) (1091)
=  1007 cfm

The Btuh Gain for Outside Fresh Air  = 




       30,210.0

The Total BTUh Gain =  






     115,682.0 

The Total Tons of HVAC needed = 9.64

ZONE 5 (Based on only 50% of the Hair dryers operating at the same time)

The Btuh Gain for  335  SqFt of East and West Double Pane Glass =  
        31,825.0

The Btuh Gain for  815  SqFt of R-13 Wall =  



          1,874.5 

The Btuh Gain for   3431 SqFt of Above Grade R-5 Floor =  

        26,418.7 

The Btuh Gain for  100  People =  





          1,000.0

38156  watts for equipment calculated BTUh =  



      129,730.0

The Room Outside Fresh Air =  1000  cfm

The Btuh Gain for Outside Fresh Air = 30000 

Fresh air Vbz = RpPz + RaAz
Phase I Clinic Vbz =  (7.5) (40)  + (0.06) (1020)
=  361.2 cfm

Color Bar        Vbz =  (20) (36)  + (0.12) (837)
=  820.4 cfm


Total Fresh Air



     1,182 cfm

The Btuh Gain for Outside Fresh Air  = 




       35,460.0

The Total BTUh Gain =  






     226,308.2

The Total Tons of HVAC needed = 18.859

Exhaust for Phase I Clinic 
0.5 cfm x 1020 s.f. =     510 cfm


Exhaust for Color Bar  =
0.6 cfm x 837 s.f. =       502 cfm

Total Exhaust 




1012 cfm

ZONE 6

The Btuh Gain for  263  SqFt of East and West Double Pane Glass =  
24,985.0

The Btuh Gain for  334  SqFt of R-13 Wall =  



768.2

The Btuh Gain for  1224  SqFt of Ceiling w/3" - 3.5" R-11=  

10,036.8

The Btuh Gain for  31  People =  





310.0

5300  watts for equipment calculated BTUh = 



18,020.0

Fresh air Vbz = RpPz + RaAz
Vbz =  (7.5) (30)  + (0.06) (440)
=  162 cfm

The Btuh Gain for Outside Fresh Air  = 




4,860.0

The Total BTUh Gain =  






58,980.0

The Total Tons of HVAC needed = 4.915

ZONE 7

The Btuh Gain for  171  SqFt of R-13 Wall =  



393.3

The Btuh Gain for  502  SqFt of Ceiling w/3" - 3.5" R-11 =  

4,116.4  

The Btuh Gain for 25 People =  





250.0 

2024  watts for equipment calculated BTUh =



6,881.6

Fresh air Vbz = RpPz + RaAz
Vbz =  (7.5) (25)  + (0.06) (172)
=  198 cfm

The Btuh Gain for Outside Fresh Air = 




6,330 

The Total BTUh Gain =  






17,971.3  

The Total Tons of HVAC needed =  1.498

ZONE 8

The Btuh Gain for  352  SqFt of R-13 Wall=  



809.6 

The Btuh Gain for  1021  SqFt of Ceiling w/3" - 3.5" R-11 =  

8,372.2

The Btuh Gain for  20  People =  





200 

3416  watts for equipment calculated BTUh =



11,614.4

Fresh air Vbz = RpPz + RaAz
Vbz =  (7.5) (20)  + (0.06) (942)
=  206 cfm

The Btuh Gain for Outside Fresh Air = 




6,180 

The Total BTUh Gain =  27176.2 

The Total Tons of HVAC needed = 2.265

ZONE 9

The Btuh Gain for  171  SqFt R-13 Wall =  




393.3

The Btuh Gain for 648 SqFt of Ceiling w/ 3" - 3.5" R-11 = 


5,313.6 

The Btuh Gain for  31  People =  





310

4400  watts for equipment calculated BTUh =



14,960

Fresh air Vbz = RpPz + RaAz
Vbz =  (7.5) (31)  + (0.06) (238)
=  247 cfm

The Btuh Gain for Outside Fresh Air = 




7,410 

The Total BTUh Gain =   






28,386.9 

The Total Tons of HVAC needed = 2.366

ZONE 10

The Btuh Gain for  420  SqFt of East and West Double Pane Glass =  
39,900

The Btuh Gain for  206  SqFt of R-13 Wall  =  



473.8 

The Btuh Gain for  1169  SqFt of Ceiling w/ 3" - 3.5" R-11 =  

9,585.8  

The Btuh Gain for  10  People =  





100

The Btuh Gain for  787  SqFt of Area Lighting in an Office =  

2,361

1800  watts for equipment calculated BTUh =  



6,120

Fresh air Vbz = RpPz + RaAz
Vbz =  (7.5) (31)  + (0.06) (852)
=  284 cfm

The Btuh Gain for Outside Fresh Air = 




8,520 

The Total BTUh Gain =  






67,060.6 

The Total Tons of HVAC needed = 5.588

ZONE 11 

The Btuh Gain for  2104  SqFt of Ceiling w/3" - 3.5" R-11 =  

17252.8 

The Btuh Gain for  15  People =  





150

The Btuh Gain for  2104  SqFt of Area Lighting in an Office =  

6312 

Fresh air Vbz = RpPz + RaAz
Locker Room Vbz =  (7.5) (5)  + (0.06) (350)
=  58 cfm

Hallways  Vbz =  (0) (5)  + (0.06) (1702)
=  102 cfm 

The Outside Fresh Air =  160  cfm

The Btuh Gain for Outside Fresh Air = 




4800 

The Total BTUh Gain =  






28,515

The Total Tons of HVAC needed = 2.376

ZONE 12 

The Btuh Gain for  263  SqFt of East and West Double Pane Glass =  
24,985.0 

The Btuh Gain for  781  SqFt of R-13 Wall =  



1,796.3 

The Btuh Gain for  2941  SqFt of Ceiling  w/3" - 3.5" R-11 =  

24,116.2

The Btuh Gain for  28  People =  





280 

The Btuh Gain for  2941  SqFt of Area Lighting in an Office =  

8,823.0 

2400  watts for equipment calculated BTUh = 



8,160.0  

Fresh air Vbz = RpPz + RaAz
Vbz =  (5) (36)  + (0.06) (2423)
=  325 cfm

The Btuh Gain for Outside Fresh Air  = 




9,750 

The Total BTUh Gain =  77,910.5

The Total Tons of HVAC needed = 6.492

ZONE 13

The Btuh Gain for  171  SqFt of R-13 Wall =  



393.3 

The Btuh Gain for  894  SqFt of Ceiling w/3" - 3.5" R-11 =  

7,330.8

The Btuh Gain for  28  People =  





280 

The Btuh Gain for  894  SqFt of Area Lighting in an Office =  

2,682 

1000 watts for equipment calculated BTUh =



3,400

Fresh air Vbz = RpPz + RaAz
Vbz =  (7.5) (29)  + (0.06) (507)
=  240 cfm

The Btuh Gain for Outside Fresh Air  = 




7,200

The Total BTUh Gain =  






21,526.1 

The Total Tons of HVAC needed = 1.794

ZONE 14

The Btuh Gain for  283  SqFt of East and West Double Pane Glass =  
26,885 

The Btuh Gain for  206  SqFt of R-13 Wall =  



473.8  

The Btuh Gain for  787  SqFt of Ceiling w/3" - 3.5" R-11 =  

6,453.4 

The Btuh Gain for  5  People =  





50 

The Btuh Gain for  787  SqFt of Area Lighting in an Office =  

2,361.0 

Fresh air Vbz = RpPz + RaAz
Vbz =  (7.5) (5)  + (0.06) (578)
=  73 cfm

The Btuh Gain for Outside Fresh Air = 




2,190 

The Total Outside Fresh Air CFM =  100

The Total BTUh Gain =  






38,413.2

The Total Tons of HVAC needed = 3.201

