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AY Explain with the help of nest sketeh the complete poomedry of sngles g0 dvmyae
ol chip formation of 2 single poing fool and lahel the i) face, b) fianl, ) nose,
catiing edge, o) refiel, 1 shank.

) Write short notes with ihe help of near sketeh on 1he fndlowing: .

a)  The canses, characteristes and effects of buils up erlgi.

by Advantages and disadvaninges of negative and positive rake angie,

e Curling of chip.,

) The metheds of oy g,

Luestion Dwp:
A} Wentily the corvect one oul of the four given anawers?
1) The value of shegr angle depends upon
a} Tool rake angle.
) Friction ai chip-too] interfaee,
o} Bnilt-vup-edge formating,
d) Al of the above,
1) Shaping grey cast iron blogi will produge
a} A continuous chip with buill B edge,
) A continuous chip without buile b eilee,
e} A diseontinmane chip of irregular sive and e,
i£) A discontingous chip of regilar size and shape,
3} The vaime ol chip redwetion coefiicient does not 4 g o,
a} Colling velpei ty
k) Duepeh of cut,
e} Cutting tool maerial,
i) Tool rake anple.

B) Aw orthoporal cut is made with a carbide togl having & L5 positive ralie anele, The
ariews parmneters wepe weted, the ent width was 4,35 man s the Feed was sot ot 0178
wm , the chip thiclieess was mess ured to be L9524 wm , the catting sped voas o200
mon/min.  The forees measured weve (horizontal force) I'e = 169.9 P, pu {vertics
force) Fi= 36,0 M. Use Merchant's Cirele to seale, and the voloci ¥ dingram. From the
Merchant Cirele diagram find the shear amgle (¢}, friction force (1), friciion wor
force (), and shear foree {(Es) From the Velocity diagram find the frip: 1 welnpily
(V). Calealate values fop the coellicient of friction (1) and the mefsl removal var £,

Tendd

A) Mention the materials aud propertics of cu Ling tool. What are the sones of faritd
wenp!

BY Calewlate the thange of frercentage % in cvtling velociy regpudsed o rediies 5
Yo Tor the taol 1ife at (=01 7EN

A) What wre the types and the cesentisl pPrepeities of 2 cutiing (fyid?
B) A lathe ruining idle consumes 125 watls, when cutting aw siloy sesel ar ne
ttimin. the power input rises to 2550 wails, Find the catling force snd 1l furiue

at spindle when runaing 21 125 rev_fmin. If the depth of eul is 0L15 i wni fhe
foed (U008 indrev, Fingd the REfim¥min, veguired to ot the materis L
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Date: 26/1/ 2010 (First term) Allowed time: 3 hrs Mo, of Pages: (2)

| Remarks: -/Both tables and chares of refriveration and air conditioning are allowed favailable with students). |
| *(Fileass answer Al guestions and gssume anv miss ing data and assumptions), |

Problem number i 1} {7 Marks)

Estimate the methods of refrigeration and the application of each that. (2 Marks)

An air-conditioning system operating on the reversed Carnot cycle is required to transfer
heat from a house at a rate of 750 kJ/min to maintain its temperature at 24 °C. I the ||
| outdoor air temperature is 35 °C, determine the bower required to operate thiz air-

conditioning system and the COP. (5 Marks) |
h| Problem number {2} {10 Marks) 1
J Compares between open air system and dense air system. (2 Marks) I
‘ Discus and draw a schematic diagram of the boot strap air cooling system and plot it on

]‘ the T-S chart, | (2 Marks) |}

An air-refrigeration working on Bell-Coleman cycle takes air into the compressor at 100 ||
kPa, -5 °C. It is compressed to 500 kPa then cocled to 25 °C at the same pressure. Air
expands te 100 kPa and discharged to take the cooling load. Isentropic efficiency (n)of N
I compressor is 85% and Isentropic efficiency of expander is 80 %. Find:

| 1. Refrigeration Capacity if "= 40 kg/min 1
2. Compressor power
| 3. COP,If var=14,C,=1.0035k Jikg. K, Gy = 0.7165 k J/kg. k (6 Marks) 1
I FProblem number (3) (10 Marks) 1
Compare between the systems for cocling three stores in the flowing: |
1. Separate expansion valves with one COMpressor,
2. Separate expansion valves with three individual compressors. |
, 3. Multiple expansion valves with three individual compressors. ‘
| 4. Multiple expansion valves with three stages compressor, (3 Marks) [

An R-22 single-store refrigeration system operating at -13 °C with cooling capacity 15 |
| T.R. Condensing temperature is 47 °C. Assume simple vapour compression cycle
determine:

I} The mass flow rate of refrigerant in kg/s and power of compressor in kW, 1
i) COP of the cycle. (5 Marks)
‘ Problem number (4) (15 Marks) ‘

| A room 5m % 4m and 3m height (with the longer wall ariented facing north direction) in a
gymnasium building is to ba conditioned. The building site is 32" North latitude. East wall |
| separate the room from conditioned space otherwise south wall separaiss the room from |
unconditioned space. Other walls (horth and west) are side streets All walls are
consiructed from 100-mm face brick, 50-mm insulation and 100-mm concrete. The room
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has single window facing north with 2 m x 1.5 m and 8-mm single glass having light

colour medium weave shading. The average number of occupants in space is 15 [
person’s works from 8.00 Am till 400 Pm. Lighting is unvented and unsuspended
fluorescent lamps, Number of lamps are 8 and each lamp has 40 watt. Inside design
condition is 25 °C and outdoor air is assumed to be 40 °C. Neglect all other loading and
calculate the space total load and the sensible heat factor (SHF). Base your calculations
on June, 2.00 Pm QO'slock.

Problem number (5) (8 Marks)

An amount of 0.3 kgfsec of air at 18 °C dbt and 10 °C wbt is preheated, then partially |
adiabatic saturated to relative humidity of 90%, then reheated to a final condition of Sl |
dbt and 40% relative humidity, Draw a schematic diagram of the system and plot it on |
the psychometric chart and then Calculate:

I} The capacity of the heaters i kW, |
i) The quantity of water consumed for humidification in Kg/sec. |
i) The humidifying efficiency of the air washer

Greeting sentence {Optional)

Course Examination Committee

Prof,
Lr. Abd-elkader saad

Course Coordinator: Prof. Ahd] Naby Kabeel
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Remarks: =/Bath tables and charts of refrigeration and air conditioning are allowed (available with students),

| s Elease. angwer Al guestions and aesume amy mizsing data and grsumptions).

‘ Problem number (1) (7 Marks)
Estimate the methods of refrigeration and the application of each that. (2 Marks)
An air-conditioning system operating an the reversed Carnot cycle is required to transfer
heat from a house at a rate of 750 kJ/min to maintain its temperature at 24 °C. If the
outdoor air temperature is 33 °C, determine the power reguired to operate this air-
Il conditioning system and the COP (5 Marks)
Problem number (2) (10 Marks)
Compare betwean open air system and dense air system. (2 Marks)

| Discus and draw a schematic diagram of the boot strap air cooling system and plot it on I
the T-5 chart. . (2 Marks)

An air-refrigeration working on Bell-Coleman cycle takes air into the compressor at 100
kPa, -5 °C. It is corpressed to 500 kPa then cooled to 25 °C at the same pressure. Alr
expands to 100 kPa and discharged to take the cooling load. Isentropic efficiency () of
I comprassor is 85% and Isentropic efficiency of expander is 80 %. Find:

1. Refrigeration Capacity if m= 40 kg/min
2. Comprassor power
3. COP,if yar=14, Cp=1.0035k Jikg. K, C,=0.7165 k J/kg. k (6 Marks)

r Problem number (3} (10 Marks)

Compare between the systems for cooling three stores in the flowing:
1. Separate expansion valves with one compressor.
| 2. Separate expansion valves with three individual compressors.
3. Multiple expansion valves with three individual compressors.
| 4. Multiple expansion valves with three stages compressor. (3 Marks)

An R-22 single-store refrigeration system operating at -13 °C with cooling capacity 15
T.R. Condensing temperature is 47 “C. Assume simple vapour compression cycle

determine:
i) The mass flow rate of refrigerant in kg/s and power of compressor in kKW.
i) COP of the cycle. {5 Marks)
Problem number {4) {'15 Marks)

A room 5m = 4m and 3m height (with the longer wall oriented facing north direction) ina |
gymnasium building is to be conditioned. The building site is 32 North latitude. East wall
separate the rcom from cendilioned space otherwise south wall separates the room from
i unconditicned space. Other walls (nonth and west) are side streets All walls are
constructed from 100-mm face brick, 50-mm insulation and 100-mm concrete. The room
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condition is 25 °C and outdoor air is assumed 1o be 40 °C. Neglect all other loading and
calculate the space total load and the sensible heat factor (SHF). Base your calculations
on June, 2.00 Pm O'clock.

Problem numhber {5) (8 Marks)

An amount of 0.3 kg/sec of air at 15 °C dbt and 10 °C wbt is preheated. then partially
adiabatic saturated to relative humidity of 90%, then reheated to a final condition of 30°C
dbt and 40% relative humidity. Draw a schematic diagram of the system and plot it on
the psychometric chart and then Calculate:

) The capacity of the heaters in kW.

i1} The quantity of water consumed for humidification in kalsec,

i) The humidifying efficiency of the air washer.

Grreeting sentence (Opticnal)

Course Examination Committee

Prof. Prof.
Dr. Abd-elkader saad D,

| Course Coordinator: Prof, Abdl Naby Kabeel
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I- A machine of a mass 100 kg is mounted on an elastic support having stiffness
400 KN/m and no damping. The machine runs at a constant speed of 3000
rpm at which it vibrates at high amplitude. In order to reduce the amplitude
to 25% of its original value, a vibration absorber of mass 20 kg is attached to
the machine. Determine:

8- The stiffness of the absorber.
b- The two natural frequencies of the system. (Mark 20%)

length of 6.09 m. Determine:
a- The spring constant k such that 26.8 m/sec is the critical speed.
b- The spring constant to give vibration amplitude of 0.636 cm of tie
vehicle at 26.8 m/sec.,
¢~ Weather a rider in the vehicle would leave his seat under the condition
of {b). (Mark 20%,)

3- Vibration isolation js recommended for high precision machines like laser or
CNC machines. Fj gure 1 shows the vibration of the floor Y+=20pm in the
vertical direction at the control point of the machine through unbalanced
motor which has constant speed of 980 rad/min. If the machine mass is 3.0
kg, calculate the stiffness of the isolation k to insure that the machine’s
vertical vibration does not exceed Y:/10. (Mark 15%,)

4- A disc mounted on the middle of a light shaft weights 140 N and has an
unbalance of 0.002 kg.m, The two bearings that support the shaft are not
rigid and are assumed to have a stiffness of 8x10° N/m each. When the shzft
rans at 10000 rpm the bearing deflectior is 0.25 mm, Calculate the following:

a- The shaft deflection at that speed.

b- The critical speed.

¢~ What will be the change in the critical Speed and why if a dashpot is
added to the bearings? (Mark 20%.)

3- A rigid block with a mass m and moment of inertig / (= émczzj, as shown

in Fig. 2 is supported by four equal springs, two vertical and two lateral.

1 Dr. Samy F. M, 4ssal



a- Consider the case in which the block is constrained to translate in
Y-direction and rotate 0 in the X-Y plane; show that, X and 0 are
principle coordinates and then find the natural frequencies and the
response of the system.

b- Consider the case in which the block is constrained to translate in
X-direction and rotate 0 ir the XY plane; find the natural

frequencies and the response of the system. (Mark 25%)
Machine
m
X
Floor Y *
Fig.1
Yl
s |
[ 7
a ' & ; X
s L oal? '

o
e+
o

2 Dr. Samy F. M Assal
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