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be IjJJl liM^lfJl p+J --yjjiritijill uAltd be /'jJJl ^J 
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4_>ajliia]l (Jjajl^ ^ * * (Ĵ LtJ Ojl__>a >>»") La.ljc. 4_lL>JI J l 4.SUJI jjx j-aJ 4liLa 4̂ a_jiala 

ĝjSi. Lo3 A 4jL=»ll 4jjUi Oj-a JjaJ LaAic. ( J 1 « (Jjl*-1 (Jiui j l ) 4-ajjalall Cjjl£ Ijli ( J j i . V • « (JjllxJ (Jioi 

.O^JJIva 4iL^a ^ (JA J A J^Lk jalall ajl j^Jl 
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a!j».UVI Jc . 
- : (^brji ^ 0) JjSll Jij-Ji 

J c - V J-a ^ » V I ^ J j j ill ^tiuai (_£jiaua (jA (_£ j=JI Aajla jJ j jal l Aqiln 

A_aj3 Aa. j l j ia jLS/jK 1,0 (ĵ aSlii JAilaj ^UlJjVI SaLj £-a IJai. ajljaJI A-a.J-1 1̂ 3 Yn 

.^liijjVI j Sjl jaJI A^jJ J a1Ia£ .ki_Ja]! j Ju 
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dt dt 

J / ? p d V + ^ j 3 p V • A jJ^I jv^J-l j a j l a J ^ l * ^ . o l J i i - L oy 

cc CS 

(jl cLiia. J La f.UU j ^a ^ J^IAJI IA J a i J aLJI ^Uj j I 
J a (_JjLujJ ̂ -LaJ! Ĵauujj c-Lal! Ajj l j j Ja/J3jj j • } • VV pLail ̂  ^ Infill J j l i l 

- : (A*-Ji \ O) ^jlill J l j - J l 
(j-a JLa Y £-\_ijjlj J I A AA.1 j Jaii (JfLuill J l Ja_uil OLJAIIJ J I A A (jl j J ^Kl l £ J Jlill (j-aj AA.ji J 
V Aj j j iV I J oUall (joJ Ai^UJI j l dna j l j i l l ^IS J Ajjia J o • . Y Ja3 A j j i ' l (J^Li oUall 

. V = -sjlgh tyA h in meter u 1 ^ j ' j in m/s 
Aic. eLall >>i (jl£ Ijl (^jaII (JfLillj j u i j a La£ Ajjjjlj J j (JuAjaa i*< jiTit -Laĵ Ul A-lls l̂ bjlll La 

. JlSLuibjliSY • • Ajjij^L J (JJJAUOAII JL-OJI A KVt 
200 kPa " ~ ~ ' ~j r̂  , „ . <T) < / ^ V c ^ — ^ . : * D2 = 1 cm 

~ m • 'r ' ' ' ' ' ^ ^ -: (A^J^ ^ 0) c i^ l JI>Jl 
(_JAJIJ ^ £ » • Sjl AIC. J (J1£-UJLJUJA ^ ? £ L >1 AJFC (jiLui JL-i-J ALIKAJ jliJLl ( J J J J J - I 

J l l ^ b . i l l O iai^a Ait ( j j j j l l lil J j j l a J I j ^ / J j a cil T U \ Aaojill UjlLuVI l^LLj 
J c . j jU j i l l j • Aic- o Ax-Ĵ oij J i A j jLaullj j a lil Y 1 V I Aj&jj]l UilUiVI 

V I • • (jj j j jJil l (jljA-a. DJ j_aiAll A_iliall jlA^a j . j l i l l l j j _ i j J j j j ,1 V- ^ wi j ' 
jA (jl j j i l l JMA (Jj^ll ( jb j j J I J I A L I (jLS I jj (jjj j j l l Ajaioil J J SAI jlall ejOSlI j l l la L_LUAA.l .Ac-Lai/J ja-

UJjILaIIj A_u1j/uJ-ji£a JLa « ?0 (Ja*̂ J sLiaII l ^ l i . J J-a <1 >.t-i'1 Ia Ja3 Ajj-il (jMi. ^Ai oUa 
J jV I jIjluaII Ait Pj= 70 kPa (j-a -lai_Jall A_aJ3 ^ J J A_ajM1| ClIjjLilLj A_J]all OjAi CjLaSw 
r JjLu J AflliJI (jl ?z2=40 m J ^ l l ^Ju lJ I Ait p2 = 350 kPa Z, = 20m 

. h f = 3 m > 
-: (A^j^ \ 0) g^tjil J)>aJl 

(j—a l-J-uLiVI (J-i-b (JjLjoiII Ac. (Jul_}S U L J a ^ J-J l̂ 
. Pitot-tube - stagnation tube ^ J 

(j--a A_jjjji cJ^-3J A ^ i j Ajĵ ui J L̂all Ax-̂ uo (j^Liil -I—J 
I jj_a JJial! cJUillj ^Ja ja Jjk LaS Pitot-tube £ J 

/ \ fuui Y « jA (JjLJI ^l i j j l J 1-iMikVI jIAIo jl£ 
.AaJJl A j j iV l J i b <iLall Ac j j j ^ Laa h =20 c m 
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^ W l <£>ll jLaJl 

(JjVl) y - t j ^ l J - ^ i 

-1 * ' HJ 
V 'S 

(T . \ r/1 . > T) g^uilaJI flxil 
\ uUiua jjc r . ^r / . jUi^vi ^ j U 

j* y o) ji>-jt 
? AjjLiill 4jjLloJ| J AJJ^YIIIL 4jjl_Lall Ww.il ^ji n,,ujll JJLL (jjia UjLuiZk liliSxu J - I 

? ^ U l ^̂ ŷâ alt £_LLa (JSujJ Ijuj A .̂jSLall 4jjLa]l Jl£Jil -V 

? 40 = 1 /n ^ " U fc<_pajijj 1:10000 j ^ i j 3 

(A^jJ ) O ) Ji^Jt 
V (JJ^LJ l̂.W'wiil i_)Ĵ C-J Clll jĵ ua Lo -I 

? Portability J M ^ U ^Ic ^i j ib ^ j i i s j ^ J y i J j . ^ l r -^i i 
? (jilAjS L^J^^ s j j l j <_>"ij (jc- 'ojLfC. jj^Lij 

V JAJIIILB !-_)JJC. J CJI JJ-Ô O (JIALJ -I 

? jJill Jajiilllj C j U ^ Lo -^J 
? dLLaill jIjluuI j l k k l JJSil ^oj^UI C j I^I j^VI ^a U 

•Ik. jjjl-aJI -Lc-LiaJI yl£ Ijlj j ia 50 ^ -ULaixdl ^jdJjLij Ajic. ujSjyi ^̂ C. (jijlLl (_£j ^ -uJ 
Cj^UJI ^J jjLiUijJI t j l « 35 J jV I j iUijJl 

j l « 25 /jlo 1 jl̂ S-aJ J^U ^C-jill ^ 
j la 50 /jlo 3 jl^laJ (JiuoV J ^ l o LiJ '̂ 

J-aUxj AjjUi / j la 2 iaiJI J i J j oUoi] Aia^jlal! JjJ\ j ^ 1 0 O J ^ U l j]a3 J ' CLuJc. I jl 
. (j^ii j jLiLi jli J J f = 0 . 0 0 5 ^ i ^ V i 

^ W V ^ W j 1 1 - ^ ^ ^ 
iiwVi ii^j 

ôlc- (JIaS .J .1 [ jll i aiUlll . J 
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4_iCljj AujjjA ;4_suill 
(jljcLui 

OAilj 4ijj ;AiicuVl CiLaiua JJC 

JLUAAJI JXJ U J JLUIAJI CIVT : S J U J I 
(JjVI) ^ I j ^ l cWii 

( Y . > r / Y . ^ Y ) ^ L A J L FULL 
Y O Y / Y : F U J L <Lui J-L Î I : pad—3 

I - J - C I J J - J I 

AlluiVI fr^ Qg 

( ^ J j 1 0) J I J - l l 

a I V I • ^ E V - . I _i 

4_lxuj ClilJ_ui ^ • • >»l Ja^ I a^yac-j 4c.Luo £ • • Lijn.1 (Jaxj 4rii=». A « « » 4_laj jlia. Clil j^-o -l_i 

4_LaJ jj-a X Y 4_juol jai l J ( j j j l l j (jj jVill i-JlJ Jj^o-al 4j JaII 4-luiill j X ^ ° a-lllill J^-^J 0 ' * 

4_s£ja 4̂ 1 ,„l 1 (jA (j J-a ilil ja~all (jl£ l i l j .4joLuo/4ajJl_i <-lil (JjitJij 4 qK'i .^j-jLjVI 

fldLiSj 4c.Lui/a£ i (Jjjuiill 4c. jjoij ûj ° • Aa.1 jl l i-iuoll J (jja.!^ (J£ (jjj AaLiuJlj j i u a J o 

-Lj|ja/4jjjL) tillj^-all Jj» 4il<u L_Lû l X 1 ° 

:Jl iUlJI>o]| 

_;4j^J]| LliLU-all J 4jj^I t-\j^VI o^jli j l 4iJ i j ^ La -i 

.4-alSiu.Vt J l j c^-J^1 - J^1 ^ I J - JSLill j l l - i i l jaJ l - LjUlKll 

.4jJU ji l l CllLla-allj d l l j l jAVI Jc . pL^aill CjA-liluoi Ji l l Allii-all ( j jal l ^̂ A La -t_l 

:<JaJLUl J l j J l 

UL^C^I -L J J J CSiI J -S 

£AJI sĵ .i.1 ^ I j l ^jA La - ^ 

JajJkjll o J)(? -̂ i J l ĵ A La -Y 

1 .ag 1)1 j J l l Laj Cll^l J tllVI Laj9 -L_l 

JaJ J j ] l 4JV 4-)A*j]l jig (JAO 4A)Ja Jul 

(^UjJ ^ O) J | JljuJl 

IgJjAOj IgJil jlAA f J l j l 4£jaJI 4-iili (jJJ-aJll (jo fiK'i -I 

(jJJA J l l ja i J i l _L_J 

4JVI j l n i l <-ia J ) I jLa J o j _ (jJaliull ( Jaj ISJ I J l (J j J l JlL^aaJI (j-a J l l i j^ l (JSLLa ^ La 

.LIU. (jl_^>VLl j-all (jjiLUaJI jLaa. Cl^l j i ^ Laj - jUa=Jl 4-Lu.LLall 

4iaJ j-a ^JjSjilb ililalaVI 4J1I J-a 

(jAJ-tf A J Xaa-a /J J-oa-a J c J J . I 

( e r ^ " > . ) 
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JI§JLI jUiil^ ojUI 
(JsSil, (j-^ljJJI Ĵ aaJI 

ror / ) n ^u-uai jjjti 

'v / C> mi ĵs- ,0 
} o f a G T J c 

ijjJI ŵiÂ aJl 

AliuiVl <!)& uî i 

J t ^ A l i i ^ l CjI rtjiiiVill jSj j | j L u i l 4_faAl j$j| I 
I : j L» ŜJI : 

,4-l!jk .̂H _ ^U^l Jl^vj — £ ĵ akJl JI^.) — JJSVI ̂ JLU&VI ̂ HLIAII _ 4Jll»]| jjbut- Ajc.ja^l 
^ o) JIWI 

.j|>aJI jLuil ililnSU] A SViAi Ml CjUĵ iViII jSil ; 0 
El .jlfiikVI » o ^ y l x A l l AiK ^uijll : 

jj ^ o) dilliU) Jl W) 

<4JbU!l <*-« li^l AillLaJI (jLLIaJI LIlla t^ulxj! JI*AJVIj J^VI i/'̂ '* p-u l̂ : 
• 

.̂ JUJI jbiisvij - cjjuji JL^Y1 J o i ^ ' i J^V i 

,4JLujjAJI 4JJ1LJ! Cil rtjuiVill j£j| : 0 
U ) frl.,11 JI.VuJI 

(ji 1 griJf^l ^J-1^ (J-«j) JJ*̂ 3 J cr^^l £ J ^ Lr^-^1 ^ j ' 
US j»LSj JiJ £jJl!l j U i l ^ \ . . . . j±S\ I f l £ ( j j ^ l l j j a l ' M ĴL Ĵ! L̂Ŝ I] 

j-iLuall 0 ni-tll jf jJi!| jLuil Jtillj JJJSJI ^ j l l ^ JI jr jJiil jLuAl ĴL13 
A JVloll 4 %1<l ^Jjilia 

Ĵ IAJ! 
^ . . ^ *\/r u . . Y/r 
^ o . V r r o. t / r 
To . ^ t n o . A/r 

Y o ^ r . . ^ n/r 
A . ^ . . ^uvi 
^ ^ . ^ . . . . 
A . fUVI 

^ . . . 

^J^jllL LJUIAIII tJJ l̂l 
AiluiVI j 



Menofia University f ^ j o M S j ^ l SaU ^ j I a J I 

Faculty of Agriculture &J1) ^ - p i j j J l 

Dept of Agr. Engineering ^ 

Answer 6 of the following 7 question: 

1) What is the function of the dummy gage used in the strain gage 
sensor? 

2) If a 120 Q strain gage with gaga factor 2.0 is used to measure a strain 
of 100 us, how much does the resitance of the gage change from the 
unloaded state to the loaded state? 

3) Describe advantages and disadvantges of each term of the PID 
controller on a system response and mention an emprical method 
used to select its parameters. 

4) Define: time reponse, time constant, steady state error, maximum 
overshot, seatling time, set value, actual value, open-loop reponse, 
and closed-loop reponse. 

5) List some types of actuators you studied and mention some of its 
applications in agriculture. 

6) Draw a general feedback control system and specify the required 
electronics, sensors and actuators for building an automatic irrigation 
system with drawings. 

7) A farmer has asked you to construct a heating system for his 
greenhouse, what are the required electronics, sensors, actuators, 
and controllers you may need? 

Good Luck 



<uiUUI MjiiI 
yrfljjJI jLijJlls dUuftl Lwl :<U**d| 

jMfL i^ j J I 

J U J I lijJjAill gL^ai 
4*eljj<U5*» sjUI 

(Jjil) ^Ij^JI 
(t.ir/Y.U) (jj^UII |«UJl 

r - u / u i r. j j jy <u£lijjJI <ui4dubll ^ 

(Aajj 60) Ali^Vl Qc uiai, 
-: 15) Jj-jfl Jt>Jl « 4 «• h < 5x»cVt JaOJ Ajaij (<J"JJ Î & jUaSlJ JJiuJI I SjuiLlaJI Alu3j]1) SjjUl JSj JjIujj (>4 JS j j l i (I) 

. Alia JS J jjUUI Jj^xll j l j j J OUJIJ 
^ J C&J*3 0s tfj Aa-^ J l 1100 JJ-1JJ 4 ^ j fS d ja* <> A£jaJI JUjj (t_j) 

. AluajJl J jIauui J C A*3ljll SjSJl ^ Lai ŵui 20 lA jJa2 AjauiI Sjj|j iua-a J c jialû a 4juji t$-J 5 JLia 

-; (AajJ 15)^1 JI>J1 
. ̂ cljjJl jljaJl J A/VI S j^aVI t> JS AiJij Lis jSii (i) 

J j i J I jLf}JI(t) jl4aJ! (r) eWj^i(Y) «4ja-Mp) 
AcjaJI ujLuia ujjUaAllj JluilL LHJJJ <jjjk Jl^JI d ^ ' J ! jljaM ^ £ y > ^J^l d^" (>->) 

• J/d 1400 j l ^ l ) ' j j - 5 ^ ^ ^ 'j) * J=4> J ^ J ^ 1 f̂ W 

20 = (1) j'aJ jjc. 
40 -(<-•) jLiJ jjc. 
30 (1) _>« >11 jL î 
38 •-(2)w)-j3li jU-i jjc 
42 - (3) u-jili j^-i 
48 = (4) >jill jjc. 

-:(Aa. jJ ^ o) ililtill J 
.5jjuli jSja .sloe) CjV! £ljji jSil - ̂  

jliaJI ililja^l l̂-laJLuil Juaij JJI (JaljVI ^'jjl J^j J-4 jLLaJI tillja-all 4j<in'ijll f IjaVI -̂uijll ^ ^-^J - Y 
Ajsji SfUSJij o 1 -^ ^ > jijAii ^ is Iji «j^. j l j^ii ^ j ^ t j ^ i jjc (̂ uaai ja u _r 

.jljaJI i i » J <> T A . j - iU d^ j l i - j icLu / ^ £ , t jljaJI A i j ^ j % V o A ĵaJI Jij a j ^ V 

:(AajJ Vs) fcjIjB Jlj-Jl 
.^•IjJll t̂ VV Ai!li-»ll CjloxuiU! jSj ja j j J l Ac I j j AiL»c J j>|,<Vi,nt jx«A j£j| _ > 

.jJouall A3y UjU Ihii Hi -̂Uijll Ja j ja j _ Y 
.jJxuujl ASI »JJI*a ja) ill)jJaa jSj| -V 

AlluiVI J-^aj AlaJ 
j j i j i b CjLLull t_ulai duis JJA^ / J & S j ^ J J c /j.1 



i i l U I : «jAII 
O^liJ 5WI+ (jj l i -A jUi'l : i>) ftiilill 

(jUcLl : ,>»>l| 
t . tr/u/r. j U ^ a i j j jU 

(jdlAJhll 

(jdl^hJI jUjai fj|>» : OJlil 

J i i l ^ I jAJ I J-aill 

4limVt qC- t-ia.j 

\0) J jV l J I>J I 

^ j i L j j l j i l l j ( J i l i l l JJ111II \ fl \ A i - X ^ l ^ - V I C j l _ j j ! La j < J i i l 4_alik-a ( 3>Jb 

\ t - J L J I <LaJ^>J l j [ j j j J j I j ^ l J J A u J l 4y I I ,V ig i l L_ l j|j^Jt 1 MlXI J ^ l a l l (Xuij i l 

oLuiJ Q ^ l j - i l l j dlljlj)j*\ II A-a jsuoî )ll £_a CLluu ĵJ La j j J a 

(AajJ \ 0) J|>J| 

4̂a "l~>1 111 1̂1 CjVVI J J j .oil (J^J-i ^ilj t.5-̂ 1 (j^Jj-iJI j j-^a] dLijLjj t-j^a ^̂JS 

^-lliVI (J -̂lj-0 (_5-3 4 Jill Vigil J 4J'w1| l_lj| (_5Ic- 1 

.4i-^a JS ^alVinmll dlVVI Lm* (X-Lwcua ^ I 

4iluiVI J-̂ a.j 4iaJ 



y j V ! :'A1J1\ 

AjC I j j AjjiijA ;4jlui3| 

S^lj :<IiuiVl Ljbkiua JJC 

^ .̂lî J) jfcuiJJÎ jLJ! 
JjVI ^uilJill J^il! 

(Y . > r/Y Y j ^x-UJI fbdl 
Y . > Y / I t 

4a. LJfr ûu ^ L I M 'jjuVl ^ 4JL121 frbo. urvl 

10 10 

M M 

ELEV 
40 

10 

1£ 

V 

35 
sv 

- : <> ys gjulu.1 liLUI jjkUl.l 

^ I j J I Jaiuî T -̂ s 

ULu i a.nli^i ijft ^ U -Y 

( "Jifri - r 

( ^ J j r . ) Jl>uJI 

jjti'irtll grVn<"I ~~ ^ 

(̂ Satf!) iawl l g t tU -Y 

' -nil JUC- . J 

( ) 

• 4 JJJSJIILI CilolaVI ' .'J î J-3 



r y . i r/Y. * r ^yiijjii j»uil 
JjVI j J I J—i l l 0U1.I 3 p l j J I ^ 

t .^ r/Vt :0Lai.VI tip 
(jLlc-Uui 

(OUJJ 1 ©) Jl>*ll 
(J£jilb (jiull n.:-a\\ jK ' j^ l US', (JUiSfl w j i 

2 t/m1 61 
30, 

4 m 2 m , 2 m 2 m 

( o u J J i o) . j & t 
»L=>j| J (J-aa-a I Iji ^ .a^tll JUij^l (ji Cuiil -i 

8V = £l (1 -2l)) » J j ® JJ*-* 
F>=8Q K N .CjUlajl C j^ J J a ^ jjxoJ! JSLill J -l_s 

I jj .̂ ->11 J J;1*J tijjia. j^UI Fz »jSJl "^jl 
j j - a l l l U U a j D — 0 . 3 ( j 4 j u u i (jl t " i L r . 

E = 200 GPa 

N. F. D' S. F. D' B.M.D.'f—jl fi d ^ U uw^l j lS jVI J^j ^ Jl*iVl Jj^j ^ j l 

2 t/m 

2 m „ 2 m 

41 
2 t/m 8 t.m 

2 m , 2 m 2 m 

(CjUjJ ^ . ) j l l J|>J| 
.yjja_allj x jja-4^ cp- C. G. ^ j i oa^ J^ l i J 

30 cm 

yA 

0 X 

- — > -•I-10 cm.[- 40 cm 



2013 /2012djV! ^UJJI J^IJ ^ ^ O^-VI 

L-jjualtj ^ jll A-mJuA yjLa ^J 4 e /jJ// 

Ajfrljjll A ĵ-l̂ Jl f jk Ajuljll Aa>ill IjJJl A^jjJjJl 

r . I r / > / f ; {TJjlHl (jHcLui ; i^aJJl Axaa {juL* -Ui//J, / J j u / ^Jc U-n /J, / '•' i '/ 

(4ajj 6Q) A-uV) AlimV) pfr i-^j 
. juĵ luui ^J j'ili'ii fjk (jjLuiaJI j £jill Jala ^Mjlli J (i) (AAJ-1 15) JjVl JI^Jl 

; UaaJI j^xuaj (X) j i ( l/) (<-j) 
( ) JiaJI j> 0! ̂ V Jijj^1 ^ c A ^ 1 -2- ( ) oUi-aJt Jli ^ V) J-xioiS V Cjlib^ll -1-

( ) ^Uaill AaLuwj (JjjaSI hi > all £yj (jiJjjJj^JI jlaill -3-

( ) L̂ ia Ĵ LIAJ! ̂ jll jjc. jjJjoil AGJJ -4-

15) Jt>JI 

50% « 40% ^ ^ fM 10 J 5 U1^ 3000 ^ > 
jjila £1.12j Ajj Js jla 350 jrUau ̂ Jaill £l.ia ljaIc I jla A_aU> jalia ^Uil j Sjill AcljJl l^iL t-j. j i iu 

j j j j l l l AcJJ Li^-aj -2- • 4X.JJ -1-: ^ 7 6 0 ^ ! 
jJti] Lf̂ o Ljbjlia J»j Jjjjill -3-

Js (JLj*J ^ JtJxui Cj| j AJkUa (JJ^ J ^ ^J^ ' AjjLua JaAS L_uSi (!) (AajJ 15) CjlfiH Jr̂ mll 

• ^jl\ Aibjia jIa&I ĵc jLu&VI (ji ji>jj <_̂ iJI J^ljxJl l^jj J.̂ i'ifr 

OLiUî l jjaj AituiAll ( j 5 j l ^ ĵJc t jS jaj 30m ® o - * ' - 4 -Iac.Uia ĵifr J^xj (jiLJuj Ajkji jLa 
Ĵ l̂ . oij 1.25cm/h J ^ u' 20m i j ia i j 15m ^ 

• (Cd = 0.95 ) uiUi^l ji LJĴ J 

Ĵ uaaJ! AjjVI CjUUiJI J i i i Llili u i H I j ciĵ cLill JS l^Ji (1) (AajJ 15) /u\J\ JI>JI 

• 12m » ( J j ju io l l JaftLua (IjjSj La Ak. i_ij«alill <Laj3 l.u.ĥ I £ jUliVI fUji 1 

3.47 2.21 (AftUi/jil) JalUll i J j - a j 

15.3 10.19 ( f La jla) JjLuall Ja:Lua 

(_Ij^allj SllaLa cjl JLA->J djl ^ J I A SUA!) Ill 4AHLaJI ^LJajVI JaSi jwojjJb joiaJ 
• jjjJaljll UI>UALL J-»l)LAj ŷ aJiuil! LJ>ĵ all J^BUA ^ JS AAJS dliLaj uLS Aĵ jî ll jb'VI - 1 - 1 . ' 

^yuiA MLXI/J,i & SJJ^PJJILfki J»</J, I (jjajjJb UJULU j j 



Aiiiiui j u 
AjCljj 

(jLScLui IQ-aĵ l 
aAs.1 J A i j j ;A l lu iV I C iLx iua JJiC 

J l f i l l ^jiiill (jLalaVI 
J i b Jljlkl cjV! : SJUII 

(JjVI) y^ljjJl J^ill 
( M r /r o r ) ^ u j i 

r . i r / y r : (jUi«vi ̂ JJU 
•LUJ I : pia ^ 

ij-C I J j_J I 

A-jJUU) AlluiVt friaa. (j& 

(A^ j j ^ o) : J jV I Jlj-uJI 

C J J J J S OJJ^ P - "J '-^J LAG_] J J JILL CJLIIAXJI LAJ CLLJJJLS LILJA-A JI-A J J ' 1 ) JILL FTLJA-VI J I L - I 

T - S J . J 

.o j i l AlLaAl j l j U (ilj^-oj J u a V ^ j bLal 
(JollSJI A-baiJj ^ O • OJLĴ aJl J Y JJIJ ) ' • JaajJall ajjAll A j J .LLF*. Auuljll JJjl OJJ-1 J - T 

_; AaJ 4JU_HI ejLall (j-a ja.jl£ ^ • • ajjAll j M i AiL^ill ojl jaJlj O 
ajjAll AJJI jaJI OF.lalll -Y ajjAll j M i ^ • - ^ 

y = 1.4, C v = 0.717 kJ/kg.k° u l ^ f ^ U l f J , jL£ JS1 ojja1I J ^ _r 

(A^j j i s ) : J l i l l J I>J l 

JtjUJ J i l A l l (jl J a ^ l ^ISj^a v V-.r, J 
J L ( J J I IVNLL A J J - I - Y A - J _ I A L L J I ^ U L L " A J J J - N 

CLSI£Ĵ _/SJ 0 jl J I L L L J L " l I C L A S J ^ - A S J J J J J J ( J J J L L £-a J A L J J I V I AJC.LJ ajjAll JAL JU IL Jô S J J L _> j 

lAA (jc. jL^i i iL -JSJ ( j l JVI CllUIJaxti^l JiA*ia cdj^allj AjjlialL oAa.1 j l l AjljL.,,.^1 j j JJ^AII J I O JA - 5 7 

JAI£1I JA^II 
Aic. r • • j l JJIAII J j L j ^a Y • • Ajlj)-niiVI J=3 Jal j J jV I j ^ U J CllUI j)-i>iil ^J j l J j } - ~~ 

A . j j a l l AlujJUJ ^JJ fu* o ^ J l JJLJ Y ^ £ A • J j V I Ail jj=u_uMl (JJ i i l J J 1 I JU i l l JjjlS, 
Ac. jjuj j 0 J ja. jLS ^ O . Ala J l l J c Jblll 0 J j ^uj ^ • Ala J l l ^ I j i J J ^ J j " . Y Jf j j j 

J oJ jalall o jlall 4i.»ii ^Ji La j 4 ,<nK J l oflaSJI j A ja J l l j AajLuII ajiall Aajl • • • 

( i ^ j j i s ) :cJtiii j i j ^ j i 

CLILALAJ-̂ L Jc. J JA . " j i JALIJ ^J ^ o i i - i 
-(aUalll l l i jLnil AaaAI tia. oj.^t'W Jalaj J ^oJajj Cljljl jLi. a^itla J j i j l l l ^Uaj J. j i Lo -> : 

AJA^XII OC-LASIL J c . J j j J l l J-alJ*JL J J L -̂ R 

/ Qj'st R-I'ILL CljjAa. J c . OC-LjiJ V J L ' j -iC-L̂ J J l l JAL jxJl J J L - J 

(AAJJ > o) J l JIJAJI 

j ^ a j l IjlA J A ^ J J J S J J J j l l j l l j l p i j J A A I 5 - I 

j L i i i - V l lAA f . l ja.1 Aic. j L u C - V I J a A i l )> l j l l J a j j l l l j A La j ^ j - i j j -a j l i i i l a A i l u i J La^S 

(jl£j (jjijj-a jLi i i l aJc. Aqftj/AilY • • « Acjoj Aic jjL^aa. V • 4jaj]| A j j j i djLiljL...I £ - t 
- W . W . r - V A v-JJJ J i b cSlj^all CjLiljku:! J o j j i ^ l frlja.1 Ak. Ala J l l J c J l j l l 
J l l j AC.LOI. J A J j l . ja. j l S • , Y A Ac JAJJI â A Aio J J j l l ^ J l î Ma-;..,̂ ! j l S j jla.a j3 JJX J ^ "l V , O 

.Ajajill AJJI jaJI ac-liSJl J AJAJISJI afli^ll Aa.jl J J JAa. -(al j lS/J ja. j j j £ £ J: J Ajjl_pJl 

all AoJ (JA (jj^jllLi CjUiaVI t_ulii J-a 

«i J c JjAi_a/ J.I 



<uuljj| : 4i>ftJI ^ U - J I 
IjjJI «y«i :<wuJ! juyai £ji>» iiai : OJU.1 

gttiLtf : JJSI u - i j j i 
WJUI 

1 0) J jV l Jl>*ll 

J * J La J S I I A C . J J A I I ^ tlAjlJJAJL A J L A A (JJLOIJ J A J (-JJG^.all ^-LUULT 

(^UjJ 1 0)̂ *511 J|>J| 

L - I J L J ^ J L J îc. * J U A J I L K L A _ A dl^^l J J L S / T F L jĵ ?-® J ^ L J f l j (JA I J ^ I I £ j i i l 

oil ̂ Lu^l 11 j 

^ 0) dJ&l J I>J! 

. . . J - ^ ^ J L ^Uioi l l , i tU\ ftc 



2013/2012 J j V l ^ l j J l J ^ l u ^ u i / 

(102 A) cjLut,bj I cljJII Ui V^ff^S 

4juIjl.112jilt uj^Lkl he, I j j l l LmJ^JI fuJ 

AIILLJ IJOIJJII JUC. VI SJIJI 

Y > f f / \ / o ^jUeLui ;cytJJl a«a//j i & »jmc.jj!(Jc. /j / UaII 

(1) x + 2y —z = 2 

4-U~VI Aiû VI (Ji L-q 

15) : JjVt Jlj^t 
: AjjVI lio&l (IjVJIxaJI Ja OIJJuvaI! flAai^tj (i) 

(2) 2x + y = 4 (3) 3x - 3y + z - 0 

A"1 Jttjla A = 
3 2 2 
1 3 1 
5 3 4 

\ 

i jj (u) 

J^lj 0 - " X &y Cya Afcuil Jlaj t>ji' < IIO laa, UXUOI 4jjlx-n .LAJL ^ J I U A L L CJ IXJJA I I A I J JJA jilAaluib 1 5 ) J L H I J T J ^ J L 

CjUUJI 

X 1 2 3 4 5 
y 3 6 8 11 15 

f 

( l ) l im 
x—>1 

-3X + 2 

x 2 - 4x + 3 

30) Jlj^l 
(cjUjj IQ) AJJ'VI J Aaji (i) 

i 

x - 1 

(Dy = e Inx 

(1) JVx ( 7 - x).dx) 

(CjlajJ IQ) iu'Vl JljAii JLjVt Aaji (u.) 

(2)y = (x + 4^ 
10) CaUtSttl J Aaji (p) 

(2)J 1 1 + 3x 

^̂ uia jUa//J,! & S^JJJPjy/Je ln< /J, / JjjSjiSlj LUIALU 



<uul>ll «u>JI 
i t f l j j '<\ui,u.ti <ri mil 

^UmJI 
ijiijjl iiia i^AiA OJUI 

(JjSII) (j- l jJJI J-asJI 

r . u m / o guuaicjjy 

O F AG 
irfljjJI f<M 

:<LiJU3l AliujVl u^ 

.AjjcVI Jtuii Y I Sjiij^Jl j*jlj UjUii AC J^J IJIII-% AjicVI ' flj''^"' jSj J-a Aj, 

1 njo AJajjiJJ ^ ja-Jaaj ^a-ujjlj Ajjlajj£j_*jJl AJojjaJI ÎJAJ-UII (j-S-aj LJLJSJ 
1 g ilc. i a f . 1 ) î ., ,i"I iJjLilaC 

T . ) J | > J | 
.Jaiail AijjiaS LgjjjCj IgnoOii j£j ^ AjC|jj]| CjUilaJl i fljiVi AjIaC ljLjJU jSjl ; Q 

Ua O j j* : : JYJ 

Free Moisture - Surface Diffusion - Constant Rate period 
Rating of Refrigeration System - Vital Heat 

(Jjl^ui c rk. % 11 ^ j j J a j tfjjm* ^jJI % V O ( j i j k j tjjX3UI <> (jJalki t ijiVt ^ ^ I j ^ a ^ • p ] 

J^ j v j j ( j» « * ) LfeJlsul t ajtVill (vyJIj-uaj uaL* f IjJk l i l i j j A iSJ \ A sjljJLa ,j_aj t-Jaj 
J-AAJLi SjlJ_aj| JLSjjI J-abua t j t n-tl CijIJ J.ULAJ ' a j i ' ^ ^ UJI.lL> (jjJaLkj 
A l l k J l A_,jlaJ\ i ^ S / j2j£ T £ . "\.A ^jLuij j j-yull 4_L»LSJl SjljaJI j i ClaIc |j| 4J1SJI Jl i l i l J^bcaj 
|jjj UiJJJ^I ^j-lc ( {LzS/ JiLa ^ S > t*\ _ . . . f . Y ) ( jA o-a £ J J ^ I J Jj^J-l l J-k f I 

.uLiaaJl t_ilaj ,jjjLuii % ^ o (jJaUaJJ ̂ l^Ul ^jhjJl j j i loaIC 

.4 j . u l u f Ij^Vl ^Al 1 j jig lau-iaĵ  jlaall Jjjj^I ^J^l : Q 

jLuaaJl I fJ j j j r̂" m1 AillLaJl JjjjaII jLa^i ljIoia CjS^aj • aIUxaJI CjI jjaaJL ^ a j : j^jj 
.AiujllaJl AjjjUI AajJ ^̂ Sc iiLaJl 

> Q) ^jIJJI J|>J| 
.A Ĵla-a JUAaall jUJV ^ ^ C-^1 : Q 

h= 150 W/m2 °C cyi Cauiaj f-ui U UjJaS A j j jS (> AsjaS ; [7| 

' Tf= -2 cji . (V V " -) 'l'"^'!! ^ J SjIja AajJ ilulSj ulc-Luj o ^JiUl ^jajJl (jLSj 
k =1 W/m °c 

.•Ua-Jl (_>jiij yijuji 1 « U j l ( j j i i j Aaid Jaâ U clH '̂ jA La _i 
Jxaaj ̂ jJl (i^JJ I M.Plll flj^Jl AcJ^J SJLjj JA -i—1 

..̂ joVtll ^ a i u t » A j j I j a AajJ Jouij Aic 
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/ n / r ^oUi .v i ju jU 

J I > J I 

UjikaJl 

^yjJbb iaiuu> _ Y 

D I A 5 0 D E E P 10 

• J j * T j l > 3 i 

4 HOLES, DIA 0.3 D 

1JU A OU 
10 x 10 

75 x 75 

150 x 80 
I 

1 0 x 1 0 

DIA 2 0 C ' B O R E 

\ 



JU«I djl^l :JUU 

J U t j 
C^uji W^IIjaii jriayi 

( t o r / r o r ) ^ U J I ^ w f " Q F A G ^ 

3 X - Y + 2 Z = 7 

2 X ~ Z = - 1 

.y+ 2z = 8 

( W ^ ° ) : J j V l J I v J I 

( ) 
( ) 

( ) 

( ) 
( ) 
( ) 

( X ) 
' J ^ t^jUu l^lua j j L l k u f j c . S a s ^ I Co Ij| ( \ 

JA 
0 

v3 4 y 

2 - 4 
j i - a J I ( r 

e 5 * > e 5 * J j V l t t LJU i l ( £ 
2 f — dx = Ln x + C J X 

x = 4 

( i ) L I M 

x1
 - 3 x + 2 

x 2 - 1 

.lie. Ajl^j ^J y _ x 2 _ g 

/ ^ 

(2) Z z m 
X—>00 V X J 

; 4JU1I Obl^l l a^ua 

X 
Y 

f AA.jj ^ o ) . dllUli J | vJ l 

l 2 o r r - -
8 10 

(1) y = ( x - 1 )7 Ln 
(2) y = xx 

x 

t 
( i ) j dx 

+ X 
( 2 ) J-

XJ + 5* - 4 

: ^ V l JIjaU J j V t AiL^li ( | ) 

(3) dx dx 

( A ^ / i ) 



jiJI 
LcljjJI JUcVI 6jUi :Jla-»ll 

( J l j ^ j u : jrUjj) 
^UcLui Itj-ajll 

> •AiiujVt CjLxiua JJC 

(Jl i l l ) ^ I j i l l J^il l 
(T . U / r «"l X) (^wlaJl j»Uil 

S j f / x \ V -
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SaJI J dljaJI b iac ^buV ^aJiUI CjVVI lllcLui \ « k±aJjJI JjiJilll ililcluj JJC- j %V« 

(Aa-Jj 15) JI>J | . 

dilja-all |JA j»lAiiuil u i j j l i bxL4 (^.jkaJI JjljjkJI J Aj^tiijJI flj^VI j S i i - ? 

Ac Ijjll CjVI j»lAkiuil ( > AjjuxoJI Ac I jjJI CjjIc Ail jill jSjI - O 

Ajtl jj2| AaLaxJ) f.ljj LJJJJJ LjiuL!. Uiajij Ojjiil jAuiAJ l ^ y c UluL̂  AjC- IjJJI UjVVl f1J'.nVj j i j | 

Ala (JjjSjj > J 

AJiuiVI J AliJ 

4 jaaC Jj| ^jic /J < I 



108-A E iaVl W j I j S S j u i j j l l : U-M . AjuAA. 

2 0 1 3 / 6 / 9 : ^ 1 ' ^ I j j l l ^ K 

jUc.L«: (>j i t A ^ i j j l i ^ 

6 0 : " j j V i 

( W 1 5 ) J»Vl J - ^ l 

.^Lj i - l l ^Je CtfjiJUlI j j L Jjj ^ J b «ilLUI U , ^ _i 

. . < ^ 1 Shi U j j L^bJ* b k i k ^ ^ ^ J _^ 

u t j j i i j (JoSii J J ^ i ^ k u ^ ^ j j ^ k a j ^ ^JJ usa i ^ILSU ^ i - o 

15 h 4311 J lyJI 

C 8 0 L 5 R j j k i l ! ^JUI J j k . jaL* -i 

. < ^ - 2 1 1 j y c ^ K M ' f - j j ^ j ^ 1 ^ ^ 6 0 A t o ^ J J U j j 

Cite 131 r g o l ^ j e j ^ 2 5 0 v l -a l l ^ J ^ 

c^ISj A i i j / f 2 0 t J ^ J M ^ / r 1 0 e ^ 1 J j S * 

15 ) djmi JI wit 
4£liuJ| Log CjI jj^o jr . _1 

ic> cK UJJ ^Uijlb lluuuaLe JjJa. j j l a . e j 
. uJtjill ^Uu: _ ^ j S J ^ t ^Uu, _ A^LjII 4SUJI 

( W 151 Ajl.jl J l y J l 
: (XU1 jib dlllLJ L̂ jJaJA j U J j £ Jiil 

.Alaj^ll AjLO - O 



• 3 . » ». || 

^UsU i^jJI 

i U i j I M 

tpdtfeiJ) II 

( t f iUJI) t p - i l j i l l (Jr^ys 

f / r . U ) ^ u i («yyi 

3 0 0 N 70N 

- . • f t U i . n o ) , Jtil) 
Fi =300N , F 2 = 450N , F 3 = 300N , F 4 = 400N & F s = 3 0 0 N J l i l ! 

(Rx) x ^k tj CiLS>» (1) 

( R y ) y JJ^A TJ' c i jAl l ClUSj.4 ( 2 ) 

( R ) ^ L M J ! j I J L . ( 3 ) 

A ^aij jC Jac. ial Jju (4) 

Fi 

2 m 2m 

F 2 f 3 f 5 

4ila. jlail 

Jjijjjb CjULsoil uuL'l 

dui£ Jj-ta^ /J & jj'I /J.i 



JjSl RTJIIL ^t&yi ^jrijAai ^y^ai ^ ^ 
:rtnj,»iiAI( 
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