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FABE 5820 SECOND EXAM
Open book, open notes

Work rapidly. Present fundamental equations used. Show all work and units. Cite ail assumptions and references.
The point value of each question is shown in the margin (Total = 100 pts).

1. Design a mechanical ventilation system for a community theater house located in

Bakersfield, California. Assume an exhaust ventilation system and 99% heating season
design conditions. Given the following:

A/R;value for the building = 127 btu/hr °F qﬂ {
t; (design) = 70°F (winter) to 76 °F (summer) 60 >
I é(/’f (L!O

RH; all-season design = 50%
RH, winter design = 70% ( o
qs = 12,000 BTU/hr at all T; of interest é@ A ¢
qr = 5,056 BTU/hr at all T; of interest V

A. What winter ventilation rate would you specify (CFM)?
(15 pts) Skeich your psych chart and show all work and logic. /
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(5pts) B. Assuming At = 10°F, what fall-spring ventilation rate would you recommend for

temperature control (CFM)?
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5 pts) C. Assuming At = 5°F, what summer ventilation rate would you recommend ((

Co

\Ryooeld 174 B )| 5F) E\f»% 70.9 “ﬂ“\
| o J

\ri ‘ﬁ}-i N ,ﬁv— it Qv{k}'i%‘

7 o

(15 pts) D. Assume that you can specify fans of any size and that you must use four fans. ?\ : A\
What fan sizes would you recommend and when would they turn on? Assume \ Y E, ol E
that the first three fans are for fall-spring conditions and colder and that all four ~—— "
fans will run for maximum summer conditions. None of the fans can provide

variable output flow rates. , C v 1o5hem
“#%2VU CFM to run continuously [(“’ P —Derins conainand )| T _'%;?i )
= AL 7)Y CFM to turn on when t;> - | F= [Ll)‘"?» P )
; ’??Ei};ﬁ CFM to turn on when t; > %7 oF =\IvP0 CPwii % :
/ 110 © CFM to turn on when ti> ?’Tg °F (ﬂ ?ﬁ?ﬂ Oy —Jop e &‘R‘ ,
2 Calculate the temperature in an attic in Dublin, Ireland, at 99.6% winter design conditions

where the temperature in the room below the attic is 70°F. Assume the attic is sealed
tightly and has no natural or mechanical ventilation. The AU-values are as follows:
AU oor= 113 BTU/hr°F
AUgaples = 345 BTU/hr°F

0 AU iline = 733 BTU/hIoF ; b ooads
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' 3
3 The characteristic curve for a duct system is presented below. Sketch in a hypothetical

fan curve that would operate at the farmer’s desired airflow rate of 800 CFM. Identify the
operating point values (Q, P;) in the blanks below the graph.
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Operating Point = éj oU CFM at Rw ‘ % inches H,O static pressure

Vv

4. Using the appropriate fan laws (show your work and document all equations used), fill in
the table below with four values showing how air flow rate and static pressure will

change when an original fan is modified to increase fan diameter or speed.:
(15 pts) :

e

e EERNE

ORIGINAL FAN

D =12 inches, N = 2000rpm D =20 inches, N = 2000rpm D =12 inches, N = 3000 rpm
Q {cfm) Static P (in) Q (cfm) v 7 Static P (in) Q (¢cfm) Static P (in)
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5 An Arabian horse stable outside of Dallas, Texas, has an internal sensible heat
production of 33,740 BTU/hr, an AU-value of 715 BTU/hr°F , and a ventilation rate of
h 900 cfm. Indoor design temperature, T; = 65°F. Using the bin method, answer the

following questions:
- W= Y00

(Sp9 A, What is the balance point temperature, Ty qap? A y = ;gﬁ? : :%‘, 40 =0
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(topts) B. How many actual hours would be used for the bin containing the balancé point

temperature?
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(10pts) C. How much energy (MBTU, million BTUs) is required for the 32°F (30/34°F) bin?
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