TENG 471 Facilities Planning HO/5/72017

IENG 471: Facilities Planning
Midterm Exam I

. SOL WuTlon) e Score: of 135pts=__ %

Instructions: Do not begin this exam until instructed to start.
This exam is to be completed using only your Engineering Notebook and a calculator.
Note any necessary assumptions, and show your work for credit.
The exam is to be completed in PENCIL, five point deduction for using ink.

The exam period is 2 hours, 50 minutes in length.
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1. (8 pts) Which type of the three production systems is most likely to have the following characteristics?

a.) JoB SwHoP Process layout organization

b) _ MA S PRoLDUCTION Lowest operator skill level

c) I3 ATCH / &T LELL Medium production rate

d) BATH / &1 - A mix of general purpose & specialized production
equipment

e) M A* S5 PRoDucTIoN Product layout orgénization‘ \u

£) MA=S PreebucTioMN Highest production rate

2) »-1 R SHO [ General purpose production equipment

h.) MAS S PRID U TIeon Lowest part variety

2. (8 pts) Locate each of the four types of layout patterns on the Volume—Variety figure below. (Watch axis labels!)
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TENG 471 Midierm 1 - F17 verl Page 2 of 6 Printed: 8:38:01 AM



IENG 471 Facilities Planning 10/3/2017

3. (10 pts) Name the most appropriate chart or document to do each of the following:

¥ <, B = TICeusSED 1A 1eN64TS
PERATIOMNS A RouTing 15 ALSH oo =
a.) Prorc eSS £+HART  Identify the various steps in making all the components of an assembly
b.) PLRT CHART Estimate the makespan of a product
TRite oF .
c.) MATETRIALS Identify the total material costs of all componernts of a product
* ¥ PERT cHART 1% Altso (00D

d) PRECETNNINCE  CHART  [dentify which production tasks can start later and which must begin earlier

e) Treet ~To CHART  Quantify the flow between departments .

4. (12 pts) Give the most appropriate of the Qualitative Closeness Relationship Values to each of production situations
below (use each letter only once, holding public safety paramount, then personal safety, production
operations next most important, followed by supervisory activities; and then use reasonable judgment):

a.) U ( LeAsT IM%M}«W\ The cleaning supplies room and the CFO’s office

b.) O (4 up tﬂ?»\l\%oﬁ}i\l The production supervisor’s office and the production floor
DANDECER. 1o

¢.) K NOT CLOSE The flammables storage area and the arc welding station

d.) A { PUBRLIC wﬂ:ﬂ\ The fire suppression valve and the flammables storage area

e.) _L- [ PrRoBuUcTION 0?@:\) The paint department and the paint baking oven

£) E { Pereeon &L ‘E_AVF{T‘A The acid etching tank and the eyé—wash station

5. (8 pts) Name the measurement term (ends in —ility) that is best described in each of the following definitions:

a.) ReL AR LT average time equipment can produce until it malfunctions

b.) Avai AR LTy percentage of time that you can use equipment for production
c) AVA LARICTY a function of MTTR and MTTF

d.) MAINTMNARILTY average time to repair and return equipment to operation
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6. (27 pts, total) Use the following activity description (below) to estimate the requested values:
A production system to produce 400 000 cardboard boxes per week will be housed in a new facility. The boxes
follow a sequence of (I) trim, (I[) fold, and (III) hot glue, each of which is performed on a separate machine. Three
shifts of 10 hours/shift are run, four days of the week, but each shift takes one half hour meal break and three

personal breaks of 15 minutes, each. The following data were estimated:

Trim (Operation 01) Fold (Operation 02) Glue (Operation 03)
Efficiency 95% 98% 92%
Standard.-Time 12 sec 18 sec 21sec
Scrap Rate 2% - 1% 3%
Availability 85% 95% 90%
MTTR 1500 sec 1250 sec 1400 sec

a. (12 pts) What is the expected number of cardboard sheets that w111 need to be processed at each stage

(trim, fold, glue) of production?
doo coo rr/wk  r 4250372 -—0R- 425 035/w14
gl

Trim: ). = (i! = ,023(1 o ,O\)(‘ _'03) 1 e pr——
=
I = oo 000 Rx /wik i g30L.5 -~ 4l S=27 //WK
Fold: (\\-».0\')(;-.03) _ Wk
o T = Acooco BXAX iz 371 _op- 412 372 Juk
ue. P ( !,,‘0?;) Ww& p—

b. (3 pts) How many seconds of production are available each week?

(‘s 5\-\«57*:)(,‘,,\,_9%) (ro ne - Cspg) - GY.25 %R\) % aigg;é% _ 378000 sex
A T SRiET AN Lo K
" ——

c. (7 pts) What are the minimum and maximum equipment fractions, including scrap in the
estimate, for the Fold machines, assuming ste?‘dy -state production?

- pag-
= $Haﬁ- - Zl_gfwt A’GWM?ZWM = 21 3 MAC.H)ME;S (M’U'MMMB
E ( 98) (37 g anséc> CD) C} ”::me:_&.éw
22 pe rnes (MAximu M)

d. (5pts) If the Fold machine takes 1250 seconds to bring it back online when it fails, find the MTTF

required to have it available for production 95% of the time? : e
MTTE _ AVAILABHATY  _s.  mITE = .92

AT TN ey I —————

PATTE 4 MTBF
= mrrE = (9S)MTTF 4 12503
== (MITE = 205 MITF) = =(»S)(1250s¥

= MTTF (| -ﬁ‘l} 118108 e
=> mTF (,0%)

?-?w )fu—‘ Z ?«W E;@ ’:':«Fﬂ
B e — me’“’"“’ -
BT Ssee =, MNi¥=s = = —
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7. (22 pts, total) Use the following ending Incidence Matrix to answer the following:

a.) (6 pts) Partition the matrix (below) into GT production families:

Part

Machine A4 A6 48 A3 Al A7 A2 A5
M4 £1 i 1
M1 { 1 1 1] e e : (M\
M3 1 J| 71 1 1 R )
M5 - 70y : [ 1 1 1 ) ,,»wﬁ%'fwmx\
M2 il N T - j/ 1 1
M6 = 1/

b.) (12 pts) List the parts and machines used for each family (abovej:

Ll
Famid 10 PARTS 1 A4, AL AS Ak macio s WA T T
A2 \AI’A'T. AT PMACHINES | M MTE

Earaiy 2 PARTS !
AoD MACHWES | M2 MG

- Famd 3. panrts: A2 AS

c.) (4 pts) State two operating implications for the part families in the above matrix: .
Fanmitsl 2 15 comPLETELY DiesTINCT Freoma FARAILIES | 42
. <o THETE A€ " N6 CoNSTTAINTS &% HOW Fapild B ORUNS
EAMILIES | &R 2 <HaRE A REER Forz / mAcHINE A3 <5 |
couLD BuT A coPY oF M3 AND pPERATE BoTH CaniLIES
SERTRATELS  _o - _ /{Aﬁtﬁ! L
e COULD LoeaTE M WHERE BITH FAMILES SHATRE [<fuwmuant
8. (10 pts, total) A production facility produces three primary parts (1 —3) on three machines (A, B, C): )

-

Machine A | Machine B | Machine C

Foot print* | 15ft x 22ft 8ft x 8ft 15ft x 10ft * includes operator & aisle space
Product 1
Equip. Fraction 6.3 5.2 1.8 )
Product 2
Equip. Fraction 4.0 3.4 3.2
Product 3 ‘ :
Equip. Fraction 2.7 1.4 30

If the facility is for GT Production with a product layout for a family of Products 1 & 3; and a jobshop of only
Product 2, estimate the actual footprint space required for each department, and the total space for the facility.

Family 1 & 3:

rc.%-vzaﬂ(f%l)(%% f\s2+ La(8hsh + e+ 2.2{0<)00)

G?T$ )
(5.0) (220F7) 4 (7.0) (LaFT) + (s.0)(1s0F?)
2
2870 FT? 4+ 448eTe o+ TSOFT P
| | Family 1,3 Space: 4§ @8 FT
Family 2: | “7 ; ‘.A._I
5407 (<N (22) +lzaltaYey + [22l (12"
2 pTs ' L2 p e
(4' 0\) ( ?,?)&Fr?>-%(4ﬂoy(&4pr) + (4'03(’§0 FﬁFa:iﬂyZ Space: 21 T FTZ
o R20FTE 4 256 FT2 & GOOEP Limspucs: b 24 ET 7
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9 . (30 pts, total) Use the following activity description to estimate the requested values:
An operator spends 15 seconds loading a machine, and 15 seconds unloading a machine; during these times the
machine is tied up, too. The operator then performs a sanding operation on the unloaded part for 20 seconds, using a
piece of sand paper. It takes the operator 25 seconds to travel to the next (identical) machine, where she performs
the sequence again. Each machine takes 60 seconds of unattended operation to form a part, and each machine costs
$ 8.00/hr to operate. An operator costs $15.00/hr, and the parts are sold for $35.00/part.

a.) (5 pts) Calculate the ideal machine assignment. _
A= 1Segt 1See ™ 30spe LonCuraST TIME ; AL
b = 20set 255%™ 45 See 0 PeReTOR.  INDERENDANT '!’”:"\L
MACHINE INDEPEND AT TIME

+ & (Osex
) a+ t» = B Oerct (0 - 90zt - 1.2 MeGANES /aﬁex%v%‘?
a4 b 2Ot ASse IS eEC o m———

/
b.) (7 pts) What is the Total Cost per unit if the ideal machine assignmentis used € ;¢ €

Tewd T (Co v m ) as &)

Ty [rsad e 12 Cnd| G aosee + o)
A

<
= 0.%) Z%/:,;kﬁ—r

¢
c.) (5pts) Estimate the steady-state cycle time if two machines are assigned to the operator <5, ol wa > n

TC'/ = A (Q -+ b\ )
= 2z (30sec * 45 s5eC)

= S0 <ec -OR- 7.5 mivures
LA aae
——————————rl
J

d.) (7 pts) What is the Total Cost per unit if two machines are assigned to the operator? e P A

TCw < <Co + V\ACW\C&-\"]@\ |
kel = (R (oo s 4500

=%0.64583 /oot

e.) (6 pts) If two machines are assigned to the operator, (i) what is the total idle time during a steady state )
cycle, and (ii) what asset (operator or machine) is fully utilized? <SINcE  pa >n ) , MACHINE 1S IRLL
Aprs = 1Sosec — (30sec + LOswe)
= (0O sec

T T————
Rt

) CINLE THE waa e 1% IDLE,
e THE oPERATR (& Fuu~ UTILZED
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