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Fig. 1 Savery’s engine [2].
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Fig. 2 Development of science and technology.
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Fig. 3 Unit output (data from Singer et al. [5]).
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Fig. 4 Cumulative number of steam engines (data from Rolt & Allen [6]).
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. Outsie of tube
boiler Forced wall
Once- On_cc-through Forced-flow | Outsie of tube Water-
through boiler wall

EEN 20184E 7 H

-72 -

J. HTSJ, Vol. 57, No. 240




AU —Q

. Water Steam pressure Variable- : .
Unit power capacity pressure Variable-pressure
Y operation 1| supercritical
Hig SmallH Hig === d::i,Con‘s‘tant-
AT A = 'eg = pressure

' ' ' | =S, ZZ=-| operation

1 1 1 I | i

' ' : AV Ve

: ':E : L] : Once-through

i i i

1 1 1 e

i i i 1" Sectional

: : : - +waterwal

1 1 1

1 1 1

E {}' E E Sectional

' : ! watertube

1 1 )

1 1 1

: i i

! i ' Scotch

1 1 1

1 1 | 1

i i i ==

i -{} i i _. Lancashire

i i i ! Cornish Flash boiler

i i i (Perkins, Serpollet, Ball,

i i i { De Laval

E i i _ Wagon )

O O X 5 (Wa

i ' : HE=71 Haystack

Low Large Low Newcomen,Smeaton)

Fig. 5 Development of boilers (based on literatures [7-9].
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statistics in the UK [14-16].

-74 - J. HTSJ, Vol. 57, No. 240



=

A RMU—Q

12 %84 L 7= Babcock & Wilcox #EELAR A
7®@“ﬁ%®3§?%5ﬂﬂ.:@
RA TILEB D 10 Rl L 72 R A
Z T, EME S 1.1 MPa, 789 & 8.5 t/h,

®

Steam temperature data

©® Design Principles of Steam Boilers (1961)

Steam pressure data

@ Design Principles of Steam Boilers (1961)

® Select Committee on Steam Boiler Explosions, 1870

B A Sketch of the Foundation and of the Past Fifty
Years' Activity of the MSUA (1905)

Steam pressure MPa
, 04 , 08 , 1,2 , 1,6 |

REIEE 254°CTh o7, SEHIL T
AICHELTE. RATWMHCE DL e0
EBRERIII VY E)INCB TS 8
Sultana B-C, FA FHZUZ L >T 1600 1790
Nz x H5FE %= L7[13]. 180

[ 712 1800 - LARE D L FHIZ 1T 5 AR 181
47%“%&&%%@@%%%fbf

WA [14-16]. RA TERERHEOEINIL 1820
WIRIRH B, FRIZ 1820 AU B A 72 1830M

BN CRERA R & SEE A EEIN L T

!

?

Health and Morals of Apprentices Act, 1802 (UK)
Trevithick boiler explosion

Lean's report for steam engine accident
(Istaccident investigation report) (UK)
R e o e B et B o o e %)
The Rensselaer School (US)
Committee of the Franklin Institute, Pennsylvania (US)
OB Factory Act, 1833 (UK)

YReport of the®Franklin Institute(US)

Steamboat Act, 1838 (US)

18408 \
7o b z - Railway Regulation Act 1840 (UK)
65}/75)]‘/ 2735 1860 fﬁj%fﬁi L 3 SHt\iathS"gationAct 1846 (UK)
U AH= % % A Iz 18507 @ ec
(ﬁ ﬁ:%{’ %%ﬁk bl L {W/ L T \MSUA (UK), The Marchant Shipping Act, 1854(UK)
TWo 7z, 2SRRI RTRA 18606 N The Steam Boiler Assurance Company (UK)
” - he National Boiler Insurance Company (UK
*ﬁﬁl“ﬁ@%(%f(iﬁimﬂﬂﬁ)j(% < ,E"égi.g e — Tgell-lartéord Steam BOéler Ins ec]til)og al’(lld In)surlaél%: ((8158)
1870 © elect Committee on Steam Boiler Explosion
T, ZO& 9 TRARA 7*ﬁ§®ﬁ}j » \ DU\;Ortdmancg %0 ﬁ()}fThzl\/t[eiro%oohtan Police) (JP)
I~$ i}K. b\——c%)iﬁ%(&)é "“)-_-‘ actory an orKsno C
e e bl et dibo )
X 813 1780~ 1940 F-tHED KR A F £ 17 18908 ‘\ Police Ordwa. 1cc+\!% 21: Boiler & Steam Engine
ET N o \ Boiler 0510nAct 1890 (UK) = Regulation (JP)
&?ﬁﬂ/ﬂng@?&%%7 2y PLTWDS Ordmanch 24rsBmlcr Steam Engine Regulation
= 5 P The M 1 P\h'la
[13, 15-17]. Watt DFFFFOG T 1%, 1800 1900 \\\ ]\?Vorlig]%%oslgc?m;ensa)tl(onAct 1897 (UK)
(EARHIM IC Richard Trevithick IXE58EH 19168 A%tél1%??3;%‘2‘%134"’&%‘32%%2835“‘1 ingpection)
DEERIZME L. LAl 1803 T e T AL R A dmento
Ny il b= S NS N@ Ordinange No. 16: Boiler Regulation
QE AL & 7;‘5( %D;A/T[lg]’ Ss— (The Metropolitan Police) (JP)
Trevithick i@;’ﬁ%ﬁ@@ﬂ?( = K’EE L 1930 0- Boiler Regulation Rule No.20
e N ~ Depart t of the Int JP
7. i%@iﬁiﬂ?%@%@%i%ﬂuﬁuﬁ)% 1940 I % I I I { I © I © (% LpIII ment of the Interior) (JP)

ﬁh@wkkﬁwi,&@%®mﬁi

07 K& SOFMITED 2o
t TV ETHR. SRR D -T2
DD & o TEEBEEA T2 L Tz
DIFTH 72V, Newcomen HA T X
Watt DR A 7 TIEEPNEA H R THHEDO U Ry
MEADPTOIL TS, 1835 4RI I I FT
HOU Ry MEEDIES HAVWSLND K H1Zhho7z

Fig. 8

[19]. 2D &5 ITARA T RLEEITITRSHIF T
TEEIIC KR & HRTEL, o2 Bk Hr

FRERERTOTHD. RA T HMOREECL
éK%LT%%@iﬁﬁﬁﬂ®¢fﬁéz£ﬁ%
5. K8 IIFES EFERICoOWT, i L

EHEPRRDZ LI iofﬁ%ﬁ\ﬁ#%ét
»H Tixdh#Z 2 KW TW D23, 1900 £
B CITIR R C2MPa FEEICE TIEAN EH LT

- >
) — —

EEN 20184E 7 H

100 150 200 250 300 350 400 450 500 550 600

Steam temperature deg.C

History of steam pressure & temperature with various acts

and events (based on literatures [14-17] and [22-27].

b\t_}:zn I 5. Lot 1900 FLLENZ T ASIR
FEITIZITBMARARIEE CTh o722, DI EGR

&&ofmfl%5$@ FARRIRE LT TIC
520 CIZ B L T2, MR DN B Z AT I3 B
WD RE2ERNH - 7= D IXHIEV 220,

A TWHEUTHK LT, ABRERY A TR A
AT OIXEEICE T 5 FEBES T
18174 CTH 5. Z DMK, T TITAKIAHEL
THY, BB ITEEH & FRRE T, 1830 4t
IR O M T EEH 2 v L.

REOEWRECREmE L RO D= DiTk

-75 - J. HTSJ, Vol. 57, No. 240



AU —Q

ENZRR & 720y, KEICB W TH —#IZ Western
rivers EREIENT- I 2w IR A A AT
RA TWEINHEFE L72[20,21]. WHEEKD LR %

T KETIZ I8 IS T 4 TT T 4 TIE

VT Franklin Institute 2378 A 7 BF4E % B4k L 7-[22].

FEERIKERCRE TR AR A Z 12T 2 B3
CFEo7-DD 1830~40 4FH TH % . Franklin
Institute DIFFEELIL DN AT ST DIF 1836 03
HITT, MOBHEIN D 272 & 30 O B0 E BRI
REBRHAT - 72[23].

1854 R HEE v F = AZ —IZBWTHA T
R, A, EE 72 £ Lancashire A 7
DEIFETH H o 7= Willian Fairbaimm OIEE% %
17T, The Association for the Prevention of Steam
Boiler Explosions, and for Effecting Economy in the
Raising and Use of Steam (7% |Z The Manchester
Steam Users’ Association for the Prevention of Boiler
Explosions and for the Attainment of Economy in the
Application of Steam, MSUA) % i L 7214, 27]. =

ITH BT D H 5 W0I3ET 2 8 7 Oifls
RPN OEELFRE L, FHITESHTESHRA
EITO b DO Thole, BEINTAA ZITEWMR
Haxzlt, R THIUTRER G2 60, ~HE
D HIUTYGETERE 1L AR D vz, JLE T
1833 421X Factory Act 23l E &AL TW 4. 9 TIiZ

T EE OZRERNE L > TEBY, KA
FTIHIN T ERLTEHFIT L > THREREFIC
B Z eSS Tz,
BERRSENR L SN, WA TREPITONLD
L9t mETIE, BUFETICL2HE -
HANIHR 2 L < 25 mICm 9 &EDB RN
TX D7 RMCTHEI L72v & @ Fairbairn 05 %
HBRRBEBL TN LBHY, EERA TIZET
HiEFME I EL B0 E W 2 IXEI, Boiler
Explosion Act Ofill &1L MSUA DF%H5H# 30 4F
%D 1882 ETH - 72[14]. 72 B TiX Lloyd” s
Register of British and Foreign Shipping (1834 4F,
ARFRBIRIFETT) HHBERF =FRAERE TH o=
[21].

KENZF W TIE Franklin Institute X 2 #H#k) 72
WFFRIT R -T2y, RA A %17 9 Hartford 72
EORFMRIREAEIT 1860 FRURIL STz, 3
Fa—t v VINTBT DIEAPHAARI OV T,
1907 DR A TS ILIEORAT £ TRz 20

EEN 2018 4E 7 H

MSUA D% LU,

-76 -

ooz FEUNTHE 1909 Fi2HR A T O
EEGHEANRIE S, A T TH RO
HAIDHIE S, FRESTEOHRE L HVE-T
1900 fEE A '— 7 & L AR i L)
LTfFo71=DTHDHR2]. v~ Fa—kyVINT
IIMELRIZARA FREBMZEREL T\, 20
EOREEIEIRAYREOHARDORIEFR L TH
L. eBMHAA ZITBE L CIIMBE OTE L L
THREY, RIZPEBE, BT FEHE~ L
BATLT-.

X 8 FIZIZTHADKRIUZ DWW T H/RL TN A,
BIE BN ISR E L OB & SRS PR D B 728 KU
BN GOEITHE A STz, A RIRBEICFE 5 BEEE I %
THEEE B E 2D 1877 (BHIR 10) 400 FTEAH
AREF 60 BAAENBE L PO RA ZHHIT
&5 9 [24,25]. 1889 (WG 22) AFITILvVmE Kbk
BRI (BEAE 21 5), 1911 (iR 44) FIZ
IR D —HEBIVARER BRI L 2 RATHRENRD 5
A, W< RMICK 2MEESNIGE -7-[24]. H
KRIZHT D ARA T BUHNIAT IR BT OEELZ AT 3 H
WL TWTe[25]. e THIBISEE S E 2 12585 &
TWe, ZhpneEdmo WRRERRES (NB
B 20 %) | KOV ARG (WEE SR
5204 7)) 1[5 0011 1935 (HEF10) £ TH -
72[26].

5. BhYIc
A TlERA 7&T’FT®JEF¥?J<‘:T4’ 76 BN

DWTHERL L7, HilfossE &mtff
[ HL\%mﬁm% %k%< 722

hé.éggi%®&m%ﬂﬁb,izé%éw

B aC Ko TIIHHIT 2t il B O D, £
MZzOLOEECH ECTHEFICEETHD. KA
FZDHDIITKI 300 FFDOREHRNHF Y, T DA
PEIZ DU TE 200 FFOJE S Z 1 & 2 THAED RN
NHbHZLEBENTIER B0,

AT HEDIALKEHEATOREIZ oW T
SCHR[O)DFHARA & U CHLJIBUORER AR SRR 38
sl (RIS, 1944), BEHETEER [ZAKE) ) O
B CENAL, 1994) 355, S HIZIE RA VEET
ILH 2 D3 CHRSNNIHFETH S.

FEFBDZ DL D I IAATEOIRHARET
b HAWIES, RINERmEE RN O
BRFR, b DA EHIZFE L7 Steam

J. HTSJ, Vol. 57, No. 240



AU —Q

Power Engineering (Cambridge University Press) (&
On demand TEICAS. REBFEHIZIAERRA T
EOEEFE TRA FHFE] 12 2013 4Lk 7R A Z—
B o sHEE) OX A PATEEL TS, O
BLEA HIUX T —5E, TERREWEITiiEsE
WTH5S.

SE 3

[1] Edward Somerset, A Century of the Names and

Scantlings of such Inventions, F. Grismond,

London (1663).
[2] Thomas Savery, The Miner’s Friend, or an Engine
to Raise Water by Fire, S. Crouch, London (1702).
J. T. Desaguliers, A Course of Experimental
Philosophy, Vo. II, Section XV, Printed for W.
Innys and 2 Persons in London (1744), pp.
484-490.
KNP REL, 77/ ~TE=—,

(1989).

C. Singer, E. J. Holmyard, A. R. Hall, T. L
Williams eds., A History of Technology, Vol. IV,
Oxford University Press, Oxford (1958), pp.
148-198.
L. T. C. Rolt, J. S. Allen, The Steam Engine of
Thomas Newcomen, Landmark Pub., Ashbourne
(1997), p. 145.
F. Ohlmiiller, The Influence of the Benson Boiler
on the Development of Power Stations, J. of the

[3]

T,

Institution of Electrical Engineers, Vol. 75, Issue

452 (1934), pp. 161-184.

C. MatschoBB, Die Entwicklung der Dampf-

maschine, VDI Verlag, Diisseldorf (1987).

[9] H. W. Dickinson, A Short History of the Steam
Engine, Cambridge University Press, Cambridge
(1938).

[10] W. J. M. Rankine, On the Mechanical Action of

Heat, Philosophical Magazine and Journal of

(8]

Science, Vol. VII, 4th Series, (January - June
1854), pp. 1-21, 111-122, 172-185, 239-254.

[11] ‘=0 =M, BEEAE~=y FOIR L T ORE
FE, K IFEFE, Vol 1, No. 11 (1965), pp.
902-916.

[12] AAKE—, =Y /7 RmEs / wige (58 @ 7L

DR LT =S ORITRIE OME) (1923 48
DEPELEbnD) .

[13] C. Hocking ed., Dictionary of Disasters at Sea
during the Age of Steam, Vol. 11, Lloyd’s Resister
of Shipping, London (1969).

[14] Manchester Steam Users’ Association (MSUA),
A Sketch of the Foundation and of the Past Fifty
Years’ Activity of the Manchester Steam Users’
Association for the Prevention of Steam Boiler
Explosions and for the Attainment of Economy in
the Application of Steam, Taylor, Granett, Evans,
& Co., Manchester (1905).

[15] Report to the Secretary of the Board of Trade
upon the Working of the Boiler Explosions Acts,
1882 and 1890 (1906).

[16] W. H. Chaloner, Vulcan - The History of One
Hundred Years of Engineering and Insurance
1859-1959, (1959).

[17] AaiEe, RA 7%, IR (1961).

[18] Alexander Tilloch ed., Dreadful Accident,
Philosophical Magazine, Vol. 16 (1803), pp.
372-373.

[19] R. L. Hills, Power from Steam, Cambridge
University Press, Cambridge (1989).

[20] L. C. Hunter, Steamboats on the Western Rivers,
Harvard University Press, Cambridge (1949).

[21] J. T. Lloyd, Lloyd’s Steamboat Directory and
Disasters on the Western Waters, James T. Lloyd
& Co., Cincinnati (1856).

[22] A. M. Greene, Jr., History of the ASME Boiler
Code, ASME, New York ((1953).

[23] Report of the Committee of the Franklin
Institute on the Explosions of Steam-Boilers, Part
1 (1836), Part II (1837).

[24] Z&H K S EORER, 2 H KK EER (1990),

pp. 288-290.
[25] HARRI P SEm, BREMEEEMER, F9
%, pp. 8-31.

[26] FHulAET, RXHEHE, REFERR, VRS
fidn, RRERE (1936).
[27] William Fairbairn, Useful
Engineers, 4th ed., Green, Longman, Roberts, &

Green, London (1864).

Information for

EEN 2018 4E 7 H

-77 -

J. HTSJ, Vol. 57, No. 240



	H3007_0_1_巻頭グラビア
	H3007_1_1_目次邦文
	H3007_1_2_目次英文
	H3007_2_1_会長挨拶（菱田先生）
	H3007_2_2_会長挨拶（近久先生）
	H3007_3_1_追悼（大場先生）
	H3007_3_2_追悼（高城先生）
	H3007_4_1_委員会報告（中部先生）
	H3007_5_1_学会賞受賞（櫻井先生）
	H3007_5_2_学会賞受賞（高松先生）
	H3007_5_3_学会賞受賞（稲田様）
	H3007_5_4_学会賞受賞（庄司先生）
	H3007_5_5_学会賞受賞（長澤先生）
	H3007_5_6_優秀プレゼンテーション賞（櫻井先生）
	H3007_6_1_第55回日本伝熱シンポ報告（戸谷先生）
	H3007_7_1_Preface（岩井先生）
	H3007_7_2_特集（堀部先生）
	H3007_7_3_特集（小林先生）
	H3007_7_4_特集（和田様）
	H3007_7_5_特集（田部先生）
	H3007_7_6_特集（伊藤先生）
	H3007_7_7_特集（岩井先生）
	H3007_8_1_エデュケーションQ（圓山先生）
	H3007_9_1_ヒストリーQ（小澤先生）
	H3007_10_1_活動報告（佐藤様）
	H3007_11_1_行事カレンダー
	H3007_12_0_総会議事録（事務局）
	H3007_12_1_会告_学会賞募集（高田先生）
	H3007_12_2_会告_計測技術（近藤様）
	H3007_13_1_事務局からの連絡
	H3007_13_2_新入会員リスト
	H3007_14_1_広告
	H3007_15_1_編集出版部会ノート



