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A HEHSE O|40| Z[ofofft B2 {FHE?
LB UROIA QX7 B8 0 30| eNGFeY sEaMe | © FERM(Newtonian fluid)
of®H THE=TR @ YEFH|(Dilatant fluid)
@ XMooz £z o HIZo| BHH|SHCt ® YHItAE-FH (Bingham plastics fluid)
@ CHEFd oz XZo| MZof B Hstn £ =0 Hu|3| S @ 2|7k d7H|(Pseudoplastic fluid)
® Moz £Lo| M&of HlSHot.
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O &k o8, =7t 719
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@ 3661 @ 3661 @ HY2E e
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14. 2= To=300K Mach &= M=089 1X& 37| K829 FH|
.o 9x|o HIEZ0| 20kN/mO|Z HMAHZLTIF 0.1N-s/m O] 2= (stahnation temperature)= 2f R KeI7b? (Bt 37|=
Ch SEMA LS m/s T2 Yoozt Ol&7|M0|, SUEZL {FSO0[1 HHH| k= 1.40]LC})
® 2.0x107 @ 4.9x1072 ® 324 @ 338
® 2.0x10° @ 4.9x10° ® 346 @ 364
40| S nbiel HZE ME HWHE A4St Yefet | 15 BHEEL HAZ RAFs0 8o &EA2?
Z2 FHoN HSAZ I FHo EEFT2? @ Y HEA
C} HFXAH A
o Lz gavc oz 70 2 e wn
® gaet Yt @ = yaw ® A% 284
16. 100kPa, 25°CO| U= O|Y7|ME SUEZL WYL=
HzztaA o |A1 Euler 71822 {32 722 M, F=vV 135kPaZltX| QU= U= Zo| 2z ok B oCQITp
V,F=v- (s V)2 Holgle £ 0] Cfst N & E& (S, O] Z|H|ol HYUHIE Cpe 1.213kJ/kgKO|D HHH|H2
A7 (B VE |MQl &E, p 9K LEES LIEHCE Cvis 0.821kJ/kgKOICE)
© Tt UM S0l YUK (steady oA F=0 | @ 455 @ 555
O|C}, ® 65.5 @ 755
@ YHEM(compressible)FH 2l HeFS(steady flow)of| A=
G =00|LC} 17. O|&7|XoIN HYHIEES Cp, BHHIEES CvE HAIZ Y
® Y=7F ™ot QM9 HIYARS(uUnsteady flow)dIME F HIAE IOl 3l dye HEA BEAZ=7F?
#00|LCt. @ dn=CpdT dn = CvdT
@ Y=Y (compressible) FHQ| HIHAR] & (unsteady flow)of Cp
ML Gz00|Ct ® dn= C_VdT @ dn=(Cp - Cv)dT
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® Expending

HE7tA 1w E

Szt (¢, &7 & s 20% 2 of
@5
® 15

7|8 =
® 8314
® 848

RO| EtR|7} J/mol-KY o] Zre?
@ 1.987
@ 0.082

Jtaol HHEe o

HEH| 0| 0.682kcal/kmol-°Cl OfH
& kcal/kmol-°CI7}?

@ 13 @ 14

® 27 @ 29
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36. E|AFBIO|LHX[(MIE)S| 4O =42t 7HE 7t 7+ 7|
=2
@© ME @ FE
® YZLlo} @ O|gztEta
37. O|&7IHof Cist HYo= Sl A2
@ ZIMQ| 2Xt5H1t 37|7F FA|EIC
@ M2 ot AUztEICt
® B2 0Z0M 7|HEAMS RIl= 022 =L}
@ 2Y-AFEC| HEO|Lt O|A7| M AE YA S PHESICE
38. HHZIM7F O|47IN MEfREAEZ DHEY = s RO
ot AH2?
@ YEo| =25 @ =0l XH2+E
@ 2Lt =255 @ HIH=o| 25
39. 37| 1kg2 LTt L3 SHOM 20°COIA 200°CIHX| 7HEEt
I AEZn| Haoke F H kK72 (B CPE 1k/kgKO|LE)
@ 0.28 @ 0.38
® 048 @ 0.62
40, T2 AT [Iff O|2EYE ER2L7t 7HE &2 =2
@ 20%2| MAB7|2 ALGHAS U
@ 100%2| MYZ7|2 ALY S U
® O|Z2FO| 7|2 AL S U
@ O|Z2HO| =MAR HASIRAS Mf
[32t=] 7tA4dH| 202H])
41, MK AH8 = WET|of et d¥oz S8l A7
@ YESA2 YWEHI 40 SEZ AN HHETIO 580|
L3tC
@ DA KM BE|YK], DE A3t7| SO AHEEICH
® Ne2|7tA20] 1000m/h O 40| &M Ct7|&0| EICf
@ 7|18 o 220 20| AHBEIEE UK Ao F2lst
Of O ShCH
42, LP7tA HH| T ZH7|37] AHE AlQl HEO| CHSE HYo
2 M Az[7F H A2?
@ HXEA7F A AQFCt
@ std Aoz Z&3| 7|stEICH
® 387tx T80 LHSILY
@ 87|¥82 7t4, ==Y = ULt
43, =20 I YA KHO| ot Zd2?
@ YA
@ Ma 249
@ HAIIA ol
@ 37|%=t 2™
44, HBITEAO| 7|3t7| T WpItAL} o W tEs S E

oH
nBAIA 7|3tstE "WAlR2?
@ Air Fin4|

@ HaotEA

® Open Rack4|

@ Submerged Combustion?!

45.

46.
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48.

49.

50.

51.

52.

53.
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z7]0| EX0| Ofil HE?
Bxo0| HC

20| TH&E ol

=4

FZ=H0| ofFL.
o
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i L

Ho o me nx

ZEANEO| F7|HA SAH Al OfEHiZ FRlof JIEH=S
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5t0fOF St=7t2
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472 BTG WOl YHTRS S| 9B HA}
ord e
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54, SQUHE f2{0| 0.8MPa-gQl 3G =7(9 xFLo| EEQ
H2 oF @ MPag?l7t? (B, Y=H|E= 30/, 1MPa2 10kg/
m=E P}

@ 16.1 @ 216
G 242 @ 28.7

55. 7tA=Z 09| 7|50 et PO =E It A2 M A=2?

@ 7tA=89| A HMEOo| CHSHY XNEIAZES -
A 335t &= 7f £ KNSt

@ B, HASA S2 AR 7tASZQ| LAl BH Al 3
T2 AL HEDH

® ZH0| CtE N=EIIAE NE, 28610 d&, 88 52
LH™SHA oLt

@ 2H|X|<ofM o AXI5t0] AFE L3 Al Hjzte
S22 SOHBCt

56. LP7tA DAEK|TF ABYBO| 25MPa ZR, oHHHEQ
FOESYH2?

@ 2.5MPa @ 3.0MPa
® 3.75MPa @ 5.0MPa

57. XI5to]| ofMdstE HiZte| o|2EtHo= I3 EXgtst A2
@ EIIO|E E%F @ -8-7,;' @I'cék
e dI|s% g @ 28 T

58. Y=7|0| ALESHE BERQ AMBItACS| HZZR BEXYSE
A2
@ =2 =84 7|E
@ M CIEATIR
@ OtMEal . FZo| HQ
@ LPG : MEMSH

59. HiEto| M7|HAl & S|dYTHol HHO| ot A2?

@ dEZHO| &t

@ LpEAlel 227t QiCH

® tHAz2[e| mto|=zjlof= A &SIt

@ CHE jda5H =2 Foj(zhd)7t Aol gict

60. Ot ol MHHEKIO|M 7t XY HESHOOF S A2?
@ 7|t HELST| MY
@ sl oo|#He| Xt= =0l
@ HHe A+ 7t =0l
@ &1t 74 =2

[41}=] ZtAQtH 22| (202H])

61. UIIAMIIA HEEV|E KO HXYsto 2uts o H
kg O| &Y f REMMAXE SSA|F{0F SH=7}?
@ 1000kg @ 2000kg
® 3000kg @ 6000kg

62. DAL E-NZEAIEL 7128 HMEAR Sz XA
O Al St FAZ2RH ® m 0|4 EoZl o X%
St=7h
@ 5m @ 10m
® 15m @ 20m

63.

64.

65.

66.

67.

68.

69.

70.

Aatof ol et Yoz SEl A2?
@ HZASZ 5 FR0s 2T 22 DI

@ M=HZAM CiEel =5 H|X[gtot

@ MW= 45°ColM O WE7tA0 430 0.4MPa O]
0| E=8 EHMIIAE STttt
@ 87|10 sHst= Wol= 0j2] 2 WREIIAE ot S
o Moo= X|etsto] QHESAZICE

S7|ECt AR £&F Al HFsH7| 42 7tA7F OfHl A2?

@© A @ g2

@ Q EI_|O|- @ EEEI-

HEMI7[7] EX|0| AMBElE M 2A(unction box), E

A (pull box)= O HELXZ S0 0fF SH=71?

@ YLHYELAZ(p)

@ LHYHEAZ()

® FLYELX(0)

@ EFHELE(S)

EATIA0 Ot d¥oE 82 A2?

@ FMo JtA0|LCE

@ M7t gich

® ZA3bA| 0|},

@ =21 BH85X| gLt

HES7|9 MEMsS 7|IECE g8 A2?

@ FEHS AT HEIEXK|

@ YojdHl & SE5F90 ot MHED S EK]

@ WojZtAart SE2E 2871 As B0 st §A 2|
=K

@ HojdH| T HojvtATt SEE 7L s X2o| KE
e MK

WM QILAXSKLO| DHE W3 STAE T MY HH &=

O QHOREH AL ZALS Azl O|42 |X|5H0{of

SHCE 1’8;%@ At A AL Hele| 7|FO| HIEZA A

st A2

@ 10E I6+ - 20m

@ 10& =1t 20& O[3} - 22m

® 20& =1t 30E O[3t - 30m

@ 30 =1t 40& O[3} - 32m

DNATEA UHYEA|LOA ZIGKEEKRE BEEA| X[}

X| gfot &[= MH|=?

@ YAaTtA HHZO| 40E0Q DATtA MH|

@ YAYZO| 5x107Q) DATtA MH|

® S+ 34|

@ MATEA FH ZO| 1508 Q1 DTtA AH|

E”EL"“"E, IS XFCHE X Of £5h= WE 1O Ho| ZQ%t B
F0| 28 MEYAE 1 BE&ES A9 AFHO| of

Ll ROl AX|st CHohoh REFAXE LHO| MX|SiC O] 49 =

Zh Ao Atgo| SIMmeto| ~EAHE|l= Yot o4 oAt

OO St=7F2
@ 20cm
® 40cm

@ 30cm
@ 50cm
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=2 LS Mea[stofof sttt K| YYo=z &2 A2
@ SO AEOIA HIEA|ZICH

@ TS Fa0 X0 As HIYYIN PA| 05T
@ HIEAEHO|A AAIZICH

@ =37t2= M= = AFESith

DY7tA ES7| M=l AlZoM doivtAt Soe fE
o MAUH MHO| LYt MBoz E2| He?
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HE 3 520 oigt =5457] ¢8¥s 1 45249
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@ YojdH|ol XMYETL & M2o=2 {X|E|1 £t Hof
7k20| 2=0| 04MPa 0|52l A0z O NMYLEQ
AHS 0.8MPaE & = QUL

® EE9| HEfo|AM LH%?P 07| o3tz &&= F20es &
20| 0.1MPa2 QIYCE 30| ZZ|s HAYHSR ot

@ Jdojab|el FAR =Tt oY 40°CE Z1She doj2H|
SO MR 2AYE2 1 FA2ES| FA2=0Mf

of7t2ol Foed O|ge= oot

87| MM B 7| F2 S HE?

© BHBIIE M XYL AIF LSALD 15m 0f4
WOIZI RO FAHSHOI0} BHLH,

@ BHIO| 15kg O[SHO|T K47t 24E TSR OfL
8 LPGE OEX0| BTt Surer 4 QiCk,

® 8% 15k LPG EMEIIE 25toE MTjsto] 2uke
& ol

@ SUAY SIPOlE S7t 3nm 04, = som Ol4o| ¥
HE Ax|gCt,

L0 Qg 7kA AFRE OS] flet

—

Ygol otd

7|.AEOIE.| ey

ES

He

® Moj Mg,
@ Ztam ol Hir|E

®

@

2 SHRIAIE IS 505 S
HIS 742 AMRSICH

JIARQB = JIAEQR A|ZXI7} MX|SHC}

It Aol Hi7| 52 S LHO AX|BHCH

D7t 87 W xtEo 1FE
HM=42Hel 7122

STAE EX5t=

@ 7IYAl, S2Al S0 met ASste 2R AL HEH
MTIK| TE ASTKZ MBI
@ @) FxE F2 | =7h 4C D|2Q FE 23
2 Of X Al SHEYXIFKS MXFICE

® =(EA) ex0l= Xf%u?’éﬁla AX|gHot

@ Az ™ S0 Qs MRAYEI ASSHA| Y2
40| CHH|SHY == HIO|T{A HYiEHS F7t2 HX|SHC}

WSI7tA FHEV(Q] HEEZ V(), MESHE Wikg), 7t

of ZRO 2= F+E CE e M 0|0 Cist dHe=Z

=2 A2

O ZEEO| Cgt2 2.350|LC}

@ WBItAQE AFIIATL 0 US BR0= Wp7EA 10
kgg 1Tm 22 2rCt

® &712| of7hol| Cgrol Zel[of ULt

@ ZOiX|2ar of CHX|Eo| Céte CHE = RUCH

ZtAZ|AF 27| 722X (2022.3.5. 12])

77. LEHEAIZEAALY OfH] EY7(0| MHX|Z= 7ZISKHEEK Q|
H4EYH2?

@ 3.2kPa O[3} @ 3.6kPa 0|3}
® 4.0kPa 0|5} @ 4.4kPa O[3}

78. AYK A0 ot WM FIIA ALEAIMON EIAEZ
Zo| zAMEZ|O 2t BX Al STEYX= 4o H
m O|&Q ST AE AMESI0] XS 220 HEo &
HMEZYOA SHEY & STHZAE ZAISHA 5l0j0F &
=70
® 5m @ 8m
® 10m @ 20m

79. kA MZE Al HItsteE MO L= SEEFA)O| it M
Hoz X ¥2 A=2?

@ EA"O' HAQ Z-\I

@ % 2 sZOoME HAZL SolE = A2 A

@ 7tA20IL} Gas meterOf SAHE £~ Y2 A

@ HiE o] HERIOAM SHIHKA| %A HIES FAA|7|
X %2 A

80. Ct& E7|0|AM 7tA8 7IE2{0] Chet H¥e=E g2 Ao

B2 DE LJEE A2

O F7tE2= AE HHO| w2t =A &Y s
e H&Hgoz FETCH

© 4.2kPa O| &2 LHOZ 7|UANHE IR/US M| 7t
ALZ0| Ql0{0of BiCt,

© EAZI2 24 10~203|9 S22 60003 AA|
ot 2 S A0 O|40| glojof oLt

(ONG) @ 9, ©

® 6 06 @ 0, 6, 6

(53HZ] 7tAA% 02A)

81. CH7|¥0] 750mmHg R M "3 Lol Z|X 0| AHOX|Ye
2 1.98kg/mO| QAL WA LY 7K HIHLHS & H kg/mr
QI7t? (Bh 17|22 1.0336kg/m’O|LCt)

@1 @ 2
® 3 @ 4

82. HAE mass flow controller® &S ALESIRACE 0= 7t
st Ant=?

@ HERTO|= Hot oLt Bu| FEol= Hatst QiCh
@ XAAE #Hat7t gl R|fE2 S7tetCt

@ YTYEHE A7t FFFH U FES L2 = Ut
@ H3E o5 &= gict

83. 7Y WHo| 2 HHA ol 27 T ZtTHO| ot H2?
@ 22 0|8dl= 2
@ YA EZ 0|83
® YA, ALYHE o8t WH
@ EZE0| o3t gt
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84.

85.

86.

87.

88.

89.

90.

91.

92.

93.

94.

tAAZE EMol g2l AF8ElE 7IM AZROFE2fI)(Gas
Chromatography)2| &2|&?

® o2t @ 8% A&

® =2t [ @ EHE

60°FOII A 100°F77tX| 2= & HOjst=0| HIZHHMOZ|7} AHE
EICt ZHH2ETF 71°FO M 75°F2 B If ZHL 20| 3psi
OlM SpsitX| EEHSIEE ZFEICE H2H|CH%)E?

@ 5% @ 10%
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