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Thermal Problems in Rapid Steaming Up of Marine Boilers

By Yutaka Yoshimi, Member
Eitaro Ishihara

and Kiyohiko Hamano

Summary

Naval boilers of two destroyers were tested. The boilers were of a same design and manufactured
by two different manufacturers, each planned and carried out the tests. The boilers were steamed
up to their working pressure within 100-50 minutes, and the temperature of the drums, the
superheater tube walls, and the combustion gas was measured. The deformation of the water
drum was also measured and it was of considerable amount, for the water near the bottom of the
drum remained cold even when the steam pressure reached to its working state. The stress of
the water drum was measured using high temperature strain gauges, and the stress value was
found nearly critical in 50 minutes steaming-up tests, which might be the first limitation in rapid
steaming-up.

The superheater tube walls reached to the maximum value soon after the steam started, and
decreased gradually as the steam flow became more than 1-2t/h. Uneven distribution of gas flow

and consequently of tube wall temperature is also mentioned.
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® % b & 2 % T B S & woom D 1 #

L) & i =Z ¥ & B F=Z=88T = E: b
ZRExEEMFEH 85t/hx2 53t/hx2
XHRENIXBE 40 kg/cm?2x 450°C 59. 8kg/cm? x 482°C

#® K |2 115°C 138°C
i = =2 )2 A FHF2AKERIT |2 r<4Y, EAXNEATRENS 2HEAER/Z
ERF I A '
EHREXER 1, 402 mm x 5, 000 mm 1,353 mm x 5, 980 mm
B o8 B ABS Grade D & *=
25| =y AR 33mm, &K 93 mm AR 47mm, &R 112mm
X ¥ 7 &
FHRNEXELE 621 mm x 3, 800 mm 778 mm x 2, 890mm
# A M B ABS Grade D & b
S| =2 AR 20mm, &R 42mm A 30mm, 2K 65mm
# B OB A # #%50.8mmx B 3.2mmx2.5 7| #% 50.8mmx J& 4.5mmx 2 5|
& R #&25.4mmx & 2.3mmx24 7| 7% 50.8mmx & 3.2mm x 253
X B & % 50.8mm x &3, 8(3.2)mm x 17} % 50.8mmx & 4.5mmx 1%
B oK & (KFFaN) % 127Tmmx 64 % 101.6mmx 84
E F N & 127Tmm x 134 7% 101.6mm x 134
BB M ABS Grade N (# 1.2) ABS Grade N (# 1~4)
ABS Grade P (# 3) ABS Grade P (#5)
biA ® OB 3 5
~F ® % 38. 1lmmx & 3.2mmx 6 %) # 38mmx & 4.5mmx 8 7
E VA LS Al 714 v 89mm HE x127] Al 74 v+ 89mm A % 205
= # H B
& ® & 410 m2 777 m2
Vi BE =1 21.8 » 45 »
8 #, -1 84.6 ~ 203 #
= 2 ) = 4 ¥ 412 » 629 ~
Eig 934.4 ~ 1,654 ~
" B @& 69,500 kg 126,400 kg

KER (¥ B 8,550 kg 12,500 kg

BER/RREER 0.82kg/kg-h-t 2.38kg/kg-h™1
T B R E

ENBER/E-EHREH 6.9mm 7.4mm

EHRER/HE-GER X

kI BN B B 6.6 ~ 7.8 #
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