DONDTINDY DONIIVY 99DNAY ) 1PN MO SNAY NPT

2018 ,N"ywn >IN :1NIN TYIN TIIHN TIVND

710001  :)ONWN YND
DX NN :N9D)

O PO NP

(513999 *NI9VY)

10230 MINMIN

YV YIIN :NPNAN YN

NNIYD TOY MONY WY DN DXPID AYAN N NONRYA :A99¥ND NNAMI PONYA N1an
%9Y ,MADIN MINY *HY DY) DMYNIN DIPIAN NYIZYMN TNX Yo NNN NINY DY
MORY Wnn by nyd Oy 51907702 PORYA Yo Tnna

MTIPY 100 — 919777021 MTNP) 20 — NOYNY D25

SY2 PNIAVNND ,VIVID Y9I ,DOTIN IN T> ANI2 2IND T[Y N DI :WIPWD AN Ity 99N
1252 M9 NYMN DY NNNN

TN MINNIA

972 DPNINNY XTN NORWN D2 DN PYA XIP ,MORYD DY DYD >NNN DIV1
2V 0 MM WYY

IRV WIATIN MORYA 19010 DY My
,2TNH2NN2 1NN T 29D, 7252 WITIN MDWAN 190N DIN TN NIP> TIWNN
MDY MAIWNY DN NDY

2PV 97O IMN qDIN L, )IN) 0N TNYTO OX .ININD DINMN N NONY D02
DODINY PN DX TNNVNI PN .AONYD IN INNYL NN TNYT

D2012) VNN JDINI PNINAT Y2AOY NN VIND TOY ,PNYON NONY DY NAIWwNa
AT IYIT NN IIMHN MTPIN 291 NOAP N8P

JDINX PIN )0 ONX NON NN MNN) DXVIVIDI MTHN

291N .7PDIN HONIN DAY ,TPIIY MOV DXNNND IO GNSN I PORYD ,TMNNY
STNNN YA I RYND

NODY M TINY 27 DXTINY 15 N IONVA

;191 WY MNDMN DT NORYIA N1PNIND
.D%N2)Y 17 NN 1 DINON TN

1PN58Nna

4 275 1290 TWNN

1

N

.2

N



SO PO NPMIN -2 -
710001 500 ,N"ywN AN

moNnva

IONRY WY 002 02999 DWMN N PINYA

MHYHNY PNY YY) ,D0NYNIN D2PI9N AVIZYN TAN D19 NNNX NONY HY NNIYD 725y
JIONYN D9 109N 295 ,MaD))

A,1IP) 20 — NONY H35) MINY YN Sy Nyh 79y 9190702

D192 ©9IN PHNI APPVVY PYNRT P99

1 nHnvY

MYSNNI TIPN2 INYPY, A P9 OYTHY NoNMN , ABCD NP DININN 1T NONYD IPNI
MON NNPN DY D NP .NTD9 O0IN DY NIT XD 1900N 2970 Y301 . BEC Y15
YNNI TIINN) MTNN DD . W DDpwn

7

2
<

2m 2m 1.5m

-

A
Y
Y
A
Y

1 nHNYYH 9N
: BEC %250 997

d=1mm 29252 NTOO VIN DI DY WP -
[0] = 120 MPa 7109 VIN DI HY MNP NNV XDND - —
T=6kN 29252 PPN NYD -

<43 ™oya Twnon



/O DTN PN ~3-
710001 Y00 ,n"yWn 1IN

. BEC 9255 v1y170 NT99 >0N YW (091053010) YIYHIN 99000 DN avn  .N

2y DO MNIDN NN VIVIDA D . ABCD NNPY PN 91 NNHNOT) NHT LLVLID  .a
PN

NNPAIY M ON, A PI92 DIPYN NANNN M DY IO NIXY W HPWNn DY DIy DX awn - L)
IPYNTIPYI NNNNA)

2 NOHNY

?°oNNY 9120 Pan . B P9 MysNNI AB VN NIINNKN BC 1P DININD 1 NORYD TPNI
. AB VI DV X>IN2 DN NID

A PI9OTOY I0M AB VDM, C NTIPIT PP 1mINI BC nMpn

VIV DN VINN DY, BC NNPY MON 45° 5¥ N2 NN AB VI TN ININNDD
.F=500N M3 519 1Mpn 9, M =900 N - m

DPYNTINYI INXNI NIIWNNIY NIN .MNIT AB VIND NODM BC NP Non

| 0.6 m | 0.6 m o
F=500N Z
o
\ ClV
7
3 /
Z

M =900 N-m

2 NHNYY N

DYVIVIDIN TNN D22 OO . AB LVINY N”HTY BC NNPI (PVIN N DNHNOT) N7XT LVLID N
.DINDNN NANNT MM ,DX0IINN ,MMIN NN

. AB UM DY HYyan B Pany Ndn NN avn LA

. C DYI2 MIANNN DI DY DIIWN NN 2WN L)

44 ™oya Twnon



SO PO NPMIN -4 -
710001 500 ,N"ywN AN

3 nHNY

. B7Y A D000 MW HOYTTOY NONMIN ,NON NIADN THN NOYI NP DININND 1 NIONYD "N TPN2
. M LI D NP DY

77PN TN
A — M B
s N h
7 e %
b
- 2m -l 3m -
3 NONYY /N N

10291
M=2kN-m PN DY oD VNN -
b =30 mm DNPN DY IONN ANy -
h =40 mm NNPN OV THNN DAy -

[6]=160 MPa :1MPN 9N YW 1MNn YR —

.B™ A D210 NANHN NIMD DX VN .N

N8P MNP TIRD NN Y0IMN oM NN PRI MM o0 NN THIINNI LYID  .a
7P 12000 THNN NN

19925 PVINA NTMIY NNPN OX 2IWON MYSNNA Yap )

M 2802 DX 2N MYSNNI YaAP .AONWY '3 TN WNINNI , 90°72 1PN DN DXIAON .1
19995 PYINA Tnyn ANPN

b
3 NYHNWY 73 N

45 ™oya Twnon



/O DTN PN -5 -
710001 Y00 ,n"yWn 1IN

$13999 299N Y D99

4 NINY

myxnxa (3) M (1) MM Y DINNH 129 10N MIN TN 1 IINYT TN
CE,NNY DY 9 MMPN 91, d N 0P Moya manoni 93 . (2) md

4 NHNYY N

1099
F=33kN 13200 DY DOWIAN MMININ TN DI DY 10y —
[t] = 100 MPa IO IIND IMND NP YOND -
[0 =125 MPa M5 NS IMND DNDIND NIND - —

[0,]=200MPa  :m0DDN IDINTY MM IIND IMNN NV \IND -
t=6 mm INPYN Y —
.16 mm, 12 mm, 10 mm , 8 mm :0>0VP21 MINVDN TMVIY .N

) @ mo> @ MMSN DX I3ND XTI MINDND WITTA (PD132107) 2N PN NN
2N MYSHNI TNDVD IR PRI 112201 NP PHIND ONIND ONNNA

IMNND PHIND ONIND OXNNA @ MM SY | b ,0090°101) >IVINN 2NN DX awN A

TINY? M @ m>5 @ M2 DX MIINHY MINDNN ONX YN MYSHNI YIp )
2OV DY ONIYA

4 6 ya Twnon



/O DTN PN ~ 6 -
710001 Y00 ,n"yWn 1IN

5 NYNY

YINT DIDNN :NIDNN SNYN NAINNT PADN NIV NN NININND N NORYD "N IPNI
.25V 2y, Z3 DANWND DO2I0) VDY MDY DMV YD) NIDNMY , D7) Dy D90 nHya

MPINA d NN 9 22IN0N TN NNXINI, 0y, 1IDD MPINI a 1D ) DN 020N
3289 PADNN NN PV, ngy DD

e / Din Miin
D; ”
5 NONYY /N N

109
n;, = 1,500 RPM :a NONIN D) HY NDON MY -
M;;, = 100N - m £a 21 oD VI -~
D = 160 mm , D, = 320 mm MVININ OO DY DIWVPN —
Z3=74=19 ; Zs=57 :0MPVN M0 DOPYN 190N —
1=0.8 NN DY NOODN MPONIN —

47 moya qwon



/O DTN PN -7 -
710001 Y00 ,n"yWn 1IN

20 d INONOT D) PIAYNY | P ,PO0NN IR QWD .1 LN
NN 9 OV, ngy ,NDON MPIN IN WD .2
NN D) OV, Mgy ,2 212000 VINN NN VN .2

. Zy DYPYN D03 DV YTPIN N 1101 L)

ONYD 73 9PN ININNDI PN DIV MYNNNI a 107 230 9200 Dy 5300
PN DN DI TN DN TP

/// w /(

a

5 NYNWY 72 9N

DIYN 2NN
bXh=8X7mm DWwWn MmN -
[t] =90 MPa :DIWA NPVY IMNN \IRPD -
[GQC] =180MPa :D)W2a NOXYND IMNN NINNDT - —

2I230 a LX) DMV DN PAYNY DIV DIV ON NP 1PN DXWIN MYNNNI Yyap T
. Dy

4 8 ™oy Twnon



/O DTN PN -8 -
710001 Y00 ,n"yWn 1IN

99997190 WYY D99

6 NINY

VIO NONDAY 113212 NDIN ITIINN NN ANTN ITHION DY THN ININD 1’ NONYD PN
LTSN OV OV PONN .02 KON, d; YIVIPY [ ITIDINN DY PHRNDN PONN .TIDN NI
.D>I0MNIN MNY DMIDNND FTPNY JNPYA NN, dy 1IOPY

1 90NN
@ d,
A — —
7,
o o
—9 P
hy=2| | I c. i
|
AN ! 7/ R
| R ALY h,
700
2 00N 7 7}{*
on
hy
B
° A
o /. //
hg F—»
4,

mMavd

6 NHYNYY N

49 ™oy Twnon



/O DTN PN -9 -
710001 Y00 ,n"yWn 1IN

H=1A ) ab]

h; =30cm
h, =50 cm
h; =25 cm
hs=15cm
hg =10 cm
d; =20 cm
dy =10cm
N

v, = 10" =5 :000 Sv *910n Spwni
w m

Y =08- 104i3 ANYN YV YHNRON Ypwnn
o m

=13.6- 104l3 TPADIN YV Y9NDN YPwNn

TP PHNN NINNDIN , A DTIPIA MIVNNHD XNDN IN VN

N2 DT ITPDINN THPOINDA NN N DRI, B NTIPI2 29000010 XNON DN
JD2IVD DN PRI N0 INYOIN NNN VP, A DTIPAI

ATPDONN HPHND DY D8N MO DN YN
(N2 C NNIPY) 131N DHENND DY »I0NINT XN DN 2WN
.132121 Ypwn NN avn

17900103, hy ,)OWN Ty SV Nann DX awn

4 10 Tmya Tunn

N

.2

2

N

N

N



SO PO NPMIN - 10 -
710001 500 ,N"ywN AN

7 NHNY

MYSNNI , h NAND DIVIN NNIND DWHWNT TIOITDN NIIYND NININD N NYRYD IPN2
NI MPANA TION N9 AY) M mn . (7) man

;‘
‘

DIN

/\Q( v
[_

o(M)==(m)o

DL < ®

7 NONYY 9N

4 11 Tmoya Tunn



/O DTN PN - 11 -
710001 Y00 ,n"yWn 1IN

:099N)
D =50 mm MDD WP -
d =20 mm 71210 YV VN WP -
h =300 mm AIND DI DA -
t; =2 sec AIND DNIND VT YD -
W =10 kN DN DPYHN -

.DXNY NN XNON PTOANY NN :HIYN

DN TNX 53 SY PPann 1M1 120M ,1wNa oenn (6)71 (2) D199 Ny N Py
D37wn3

AN DRI POYA 121N DY ANOKOT MPIN NN AWN
29903 SN YW NPraDn NN awn
JNDVN NPN NN SINN NPXADY NI .NIDIAN YW 1NN M1 NN AWN

5990 12WNAY >3 (5) 237 NN PN NI YW 91NN MM YN9N TN IWN
SIND DN DN

4 12 ™mya unn

N

N

N



/O DTN PN - 12 -
710001 Y00 ,n"yWn 1IN

8 NYNVY

G0IP IYA XNTN N1N I2INKD DN HNNN AV NON DY DI ININD 1B NONYD TN
(@ MNN) WY NNNNN PONN IIPY, d; RN (@ MNPNY VY POV PONN IVIP NV

. dy N0
A =
h
y
A
- --=---A
d
L Dl (D |
-Je-id- B
_v
A
dy
L, —®
_v ¢
VOU[
8 NONYY N
099N
d; =50 mm (D) wy v opn -
dy =25 mm :(2) Wy v opn -
h=0.5m 22002 PYn DYON NN -
Li=L,=1m MNP OYOP TN —
-5 mz
D =5-107 5 0WR YW MLAYPN Mpnsn -
6 m2
v =10 ;DN Y POLVYPN MV —
water sec

NDYNI DTOANN DN NI 1N :H9YN

4 13 ™mya unn



/O DTN PN - 13 -
710001 Y00 ,n"yWn 1IN

.2 N0,V )own mos> mPan IN avn 1
. @ MNMPNN NN, Q OV HY PN NPDN NN awn .2
. @ MO PIDHD, A THNA YWD DN MPAN NN IWN

NN PRI 130N MIVP N N2 Y, B TN MPINNN 19T A RN MPINN DN
nawn

DN PN .1PIPNI N NPVINIAND NN @-1 @ MNP TN 221 NN DN Yap
2N MYSHNI TNWN

Vout s @ MNPXN 0N DY INIXT MPNN ONN .JIWI DIPHNI DDA 9NN TN DIRINND
JD2IWN DX PRI PINY KDY INYID IR JOPD )OIV DY NN MDNND 10N DTN

N

2

N

)

D2’V D299IN 2Y229 PO

9 NYNY

TN NWYN VI NNNI NN DY PON PIND TOY
713720 DV NMOND MNIND NN PiD

0y =280 MPa VDN NONND
oyTts = 385 MPa 92990 NN PRI
ep=5% 92V (MNYNN) NDYN
E=115GPa DN DTN

1Y (900PNN) >IN NN NN WA . 325 mm? NI 711N VI YV THNN NLY
SO0 (MXNNAT) MPY DAPD 2 VIND DY DPYAND

VINT DY (PHIOPNRN) 20N TIND DN 2YN . 120 mm NI 73NN VI DY IDNIN
SVLDOND DINNA NNXNNA

OV NMIONT MNINNN DNN DI 12D POX .ANDY INPYPI NP TIDY 13y 1NN VIV
JNVD DN PRI IPY NID INVIN IN JOPD 2N N DN (0 3 Oyrs 5 €F s E) 1NN

4 14 Tmya Tunn

2



/O DTN PN - 14 -
710001 Y00 ,n"yWn 1IN

290 YN UINN D99

10 nHNY

AN ,MHNUN NN PPNYNY PN . a—g MHNYN D5 Dy Tn9anna My 1905Y Yupn NN NP
D922 MONVN HY MIYY 99N .MINRYN 119015 DRHNA MAVYNN DX 1901Y V)

From the Industrial Revolution to the Green Economy

A. The Industrial Revolution began in the late 1700's as a period of innovation and growth, when
manual labor, domesticated animals, and water power began to be replaced through the use of
machines. Rapid changes across the world shifted largely agricultural societies in Europe and
North America into manufacturing communities, making them increasingly dependent upon
energy and power. Society started tapping into vast amounts of stored energy contained within
fossil fuels (oil, natural gas, coal), beginning a sustained period of economic growth and

inventiveness.

B. Toward the end of the 1800's, the improvement of the internal combustion engine created
a major shift in the transportation of goods and people. The development of the modern
industrial assembly line enabled the general public to purchase automobiles at an affordable
price. These manufacturing technologies made the automobile inexpensive enough for
working-class individuals to own. Cities, shops and suburbs sprang up along roads and

highways designed for the automobile.

C. Increasing demand upon fossil fuels sources inevitably led to their exhaustion. As fossil fuel
sources decline, its prices increase. In recent years, prices have fluctuated dramatically in
response to political and economic events. In July 2008, oil exceeded $147 a barrel, up from
$27 a barrel just six years earlier (nearly a six-fold increase). Wholesale prices then plunged
to around $30 a barrel before once again rapidly increasing to around $70 a barrel. Rapid price

shifts in recent years have combined to make fossil fuels both expensive and unpredictable.

D. In addition, the global climate has been damaged by the burning of fossil fuels, due to large
quantities of greenhouse gases accumulating in the atmosphere and disrupting its balance. The
accumulation of the greenhouse gases in the atmosphere speeds up by the accelerated loss of
green areas (forests and prairies) around the globe, upon which the world's carbon dioxide
exchange process depends: trees and plants remove carbon dioxide (CO,) from the atmosphere

and produce oxygen (O,) through photosynthesis.
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E. Dramatically increasing population place a strain on limited or diminishing resources such as
oil. With half the world's oil reserves already having been consumed, the impact of another
doubling of the world's population will place demands on existing oil production that cannot
be met. In order to maintain the quality of life that populations have grown accustomed to,

green technology must be developed and embraced.

F.  Green technologies are a collection of ideas meant to achieve a sustainable green world. This
entails the necessity of moving modern society away from a fossil-fuel based economy into
a green economy. Ideas include the possibility of generating power from sources that do not
produce greenhouse gas by-products, limiting energy usage and conserving resources through
personal behavior modification, fostering sustainable energy conservation with improved
building techniques, materials, and technologies, and developing transportation systems that

do not rely on carbon-based products.

G. Alternative energy sources have recently experienced improvements in technology and
processes that make them increasingly cost competitive with fossil fuel technologies, leading
to price convergence. It is anticipated that lower solar generation costs combined with
increased costs for fossil fuels will soon make solar power an attractive alternative. Around
the globe, the role of green energy is still negligible (about 2% of the overall energy creation),
but in the developed western countries, like Germany, the solar, wind and other green energy
sources already provide up to 35% of the required, without additional costs; as by-product, the

ecological situation in these countries improves significantly.
Questions:
a. (paragraph A) What were the three main sources of energy before the Industrial Revolution?
b. (paragraph B) State two causes that made automobiles affordable for general public.
c. (paragraph C) What are the two causes of oil prices rising?
d. (paragraph D) What is the role of plants in preventing greenhouse gas accumulation?
e. (paragraph E) Which part of fossil fuel sources is already consumed?
f. (paragraph F) State three ways of developing green economy.

g. (paragraph G) What is the country that produces significant amount of green energy?
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