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Notices
(1) There are 6 question sheets and 6 answer sheets including a cover sheet.
(2) Fill in your examinee’s number in the specified positions in this cover and each question and answer sheet.
(3) This examination booklet consists of only question sheets. Use other separate sheets for answers.
(4) If the space is exhausted, use the reverse side of the sheet and write down “to be continued” on the last line of the sheet.
(5) Select four specialized subjects among the following five specialized subjects and answer these questions in English or

Japanese. Moreover, mark specialized subjects that you have selected with circles in the table given in the cover of the answer
sheet. (If you select five specialized subjects, four specialized subjects of lower scores are adopted.)

(6) Return these question sheets together with the answer sheets.

(7) If given the instruction to draw a diagram, draw it on the answer sheet.
(8) You may use the approved ruler if you need one.

(9) Raise your hand if you have any questions.
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Two horizontal circular tubes of different diameters (cross sectional areas: S, and S,, respectively; S, <S,) are connected as

shown in the figure below. Answer the following questions:
M Derlve the friction loss factor for the case in Wthh a turbulent flow of an mcompresmble Newtonian fluid goes from the tube on the










2021 4210 A, 202244 A A% (October 2021 and April 2022 Admission)
IR REERF B R TR e AT (k) MR B A
(;r?dlm‘re Schanl of Advanced Science and Enaineering  (Mactar’e (MNasrven) ”}ffdlﬂm loisgreity
|

{ —

|

e ——
S SEeE==See=S
= —

Entrance Examination Booklet (General Selection)
(2021 -8 A 26 HENf / August 26, 2021)

AR | I ERRA D PASTA N {15 RS
Subject Chemical Engineering I Program Chemical Examinee’s Number | M
Engineering

FERE 5 (Question 5)

BARIZIN T, By A DBFRZE DRI R & S DVERKT S Reaction 1), ~ DRISITEBIERCET L. —WREUSHER,
WZ0ED . 33K TORINEETEE k130640 Th D, Ry A % 250mol- L S o5ikln3, 323K CHYES A FISTAIZ 150
L-h' ofs s g, BUFofvcEz X,

(1) ZOBUSZ - >OEGHERUGER S TIT 9o 90%DEHVERAAG 5 7= DI /A RSSO R % 5Kk
Q) [R—OFFEEAT D n (HOEGHRT SIS EIN R SIZE, n BT H OISO N1 5 B L xan
23 Equation 1 DX D ICRIND Z & &, (HL, IS SGEI COMRIN L35,

QL JF—OFFEEA L. EHNIEER S/ 2 okl 12

DRI 0% KD &,




2021 210 A, 20224 4 A AZ (October 2021 and April 2022 Admission)
JRERFRFoERR TAR A e RS AT (%) P98 B AR

[l P

Graduate School of Advanced Science and Engineering (Master’s Course), Hiroshima University
Entrance Examination Booklet (General Selection)

Question Sheets
(2021 48 H 26 HFEfi / August 26, 2021)
= B 3 N /—‘L»I:—;,% N B o AL AL -
nftﬁﬁﬂﬁ ess + (%Fﬁﬂ? 1D S0 S5 { Ka&]_i% CERTE
Subject Chemical Engineering 1 Chemical . M
Program L. Examinee’s Number
Engineering

EABRAFR : 13 BF30 9~16 H#30 4>  (Examination Time : From 13:30 to 16:30)

ZEREDETEEIE

M
@)
)
*)

&)
©)

Q)
@
©

RIREFIAR SRR B 6 £, MRS HINIERIRE B2 6 1 ) £7,

RHRE RN OYRE RO ZN2hUS, SR At AL T E &V,

ZHAUIRIERAE T, AR IR OREEFRRIZEEA LT TE &N,

FREENEX IRV E X1, RUAROERZFH L OO ERA, 72120, ZO%AE B all
EEICGH L2 ER00D KoL TR 2 &,

fifRl 1 [ a9,

R 2—5 D 4 fiHA 5 3 BHER U BAGEE 7308 G Lie S\, 7ods, BER U7-fE, ARERoORED
BRI COFZ 27230y, @ RfRE U35 A D3m0 K DR 3 I S ivET)

PR AR MRS & BICEIR L ET,

WA TRICEE S EWOHRDISH LA, FERRICREAT D2 &,

BRI 254, B5THEREHRAL ChZELIT RN,

(10) HR&H DV NI D DB BT TFEZET T IES 0y,

Notices

(M
@
©)
Q)
®)
©)

™
®)
©

There are 6 question sheets and 6 answer sheets including a cover sheet.

Fill in your examinee”s number in the specified positions in this cover and each question and answer sheet.

This examination booklet consists of only question sheets. Use other separate sheets for answers.

If the space is exhausted, use the reverse side of the sheet and write down “to be continued” on the last line of the sheet.
Question 1 is a required one.

Select three specialized subjects among the following four specialized subjects (Questions 2-5) and answer these questions in
English or Japanese. Moreover, mark specialized subjects that you have selected with circles in the table given in the cover of
the answer sheet. (If you select four specialized subjects, three specialized subjects of lower scores are adopted.)

Return these question sheets together with the answer sheets.

If given the instruction to draw a diagram, draw it on the answer sheet.

You may use the approved ruler if you need one.

(10) Raise your hand if you have any questions.
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Answer the following questions about the motion of a spherical particle of size D, and density g, in a static gas.

(1) Derive expressions for the terminal settling velocity w of a spherical particle by gravity in the Stokes and Allen regions, respectively.
The viscosity and density of the gas are given by zand g, the gravity acceleration is given by g. Here, the drag coefficients Cp in
the Stokes and Allen regions are given by following equations as a function of the particle Reynolds number Re;,.

D
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1. For the Fourier series of a periodic function with a period of 27 expressed as f(x) = Doy D (a

Fourier coefficients are given by a, =2j0nf(§)cosz7z§d§ (m=0,1,2,...) and 5
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an even function. Derive the Fourier series of a periodic function, f (x) = —]x’ (—n <x< n) .

2. The transfer function G (s) of a plant is given as follows. Obtain the step response of this function and draw its outline figure.

G(s)

3 -5s
2 : ¢
s +3s5+2




2021 4210 A, 20224 4 A A% (October 2021 and April 2022 Admission)
JREREFRF SR AR IR LR (—iseh) HPTR B AR
Graduate School of Advanced Science and Engineering (Master’s Course), Hiroshima University
Entrance Examination Booklet (General Selection)
(2021 4% 8 H 26 HZENii / August 26, 2021)

ABFLE | (b (FFRE ID AT AN lecancs B
Subject Chemical Engineering II Program Chemical Examinee’s Number | M

Engineering

ggmr’—?;z 45, ;GT‘TJ]E_/ﬁEﬁﬁn 7 1~ Asny

RiJEE 5  (Question 5)
BIVETNTE ROFEH Y AT BT HUTOMWNIE 2 L, 7AT e ROMRIAETRNED &5,

IS Meow), 07, PRl u S kil

b AR L, HRICBWTEBIC—HRIOHB L C0D, — 5, RO, Z ORI TEE /222508 22.5 m*h!
ICTIRAL TS, EFINBICEBIT AEBORLLT LT FEEmg m?)% x % AV VTR,

Q) WIVLT VT RDOFEA AL, B AENEE A 1 [EThe v MAUSHEA T A5 e v b5V
TEISH, TN AEDHRIOBE A n [BlE v N DFER M) IR T Y 0F(Eq. INGED ERET D, 22
T, Dmgkg! dNIFEN AMEDORFEE, g [mg! kg dii3FET AEEAHIOBETICE v MTAERTH D, %
W DY AV PiEEq2 DEDIIRKENDZ L ATE, DIREDEA, 1-exp(—gD) = gD Lip5,

G3) 1 HR ZOERIIREST D ADFLLT AT BICEDFNBAY A7 % 105 LT ETA- DI FESNS x [mg m?
min|ZFHEE &, ¢ 122.1X102mg' kgd, & hOFEEE L AEITF420m  d!, 50kg, MO T LT e ROWRITER
13 80% LARES B,

Answer the following questions about the cancer risk from formaldehyde. Degradation of formaldehyde does not occur.

(1) Wallpapers are put on the wall of 30 m? in the room with a volume of 45 m?®. Formaldehyde is released continuously at a flux, x
[mg m? min''], and immediately disperses into the room atmosphere. In addition, clean air continuously flows into this room at
22.5 m*Ir!. Express the formaldehyde concentration [mg m] in the room under a steady-state condition using x.

(2) Itis assumed that the cancer risk from formaldehyde is expressed using the one hit model, in which cancer is developed in the case
that a carcinogen hits a gene even once, and the probability of hitting the gene 7 times for carcinogens, /(#), complies with the
Poisson distribution (Eq. 1). D [mg kg d'] and ¢ [mg"' kg d] are the dose of carcinogens and probability of hitting genes,
respectively. Prove that the risk of carcinogenesis, P, can be expressed as Eq. 2. If D is very small, 1 —exp(—¢D) = gD .

(3) Determine the acceptable formaldehyde flux from the wall papers, x [mg m? min'], to achieve the risk of carcinogenesis less than
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