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Heat Transfer of the Ammonia Vertical Shell

and Tube Condenser

By Seiji Suto, Osamu Hasegawa and Shigeyuki Takigawa
Tochigi Works, Hitachi, Ltd.

Abstract

Following the study on the heat transfer of the horizontal type condenser as
published in the previous issue of this periodical, the writers picked up this time
the vertical type condenser connected with the 30 HP ammonia compressor, and con-
ducted the experimental research and the theoretical investigation on such problems
as: the effect of cooling water on the condensing temperature; the relation between

the heat conductivity and the cooling water quantity ; and the effect of swirl on heat
transfer.

Based on the results of these researches, the writers compiled the chart of the
characteristics of the vertical type condenser showing the relations between the con-
densing capacity, cooling water quantity, cooling water temperature, heat transfer

area, condensing pressure, condensing temperature, and the horse-power required for
the compressor.

They further conducted the experimental research on the relation of heat con-

ductivity and the speed of brine of the ammonia brine cooler.

(1) #& B (I} B ;T & &
|Mﬁ (AGERH No. 1 P. 75 ) iy, Pk E1K Lﬂ\ 5Z218) [CRELEEITAD %E.’.WWF i
(B U CEEE E ) O FEEMEREEN N 12 E 35028, T, BEEPOFBIAFZFECHEA Lo Fadsaz R LT
fm,.ghﬁ(ﬁ HEEER DR ERgEENT) & B HIKELEE & Vv 5B,
DEFR, BNETRE LG HIKHEEE OB RIS HEFEIEF N O D EEERER:
A7 — v ORI JUE Tﬁi*ﬁf’}‘&’)nﬁ‘rﬂﬂ 'L ifk ® EHEreHERkOMENER Z v 7
HofRET & EHEmIY S S ol hs, AR TR & ® S 74 vhEHRE
RBKTHACyC 30HP 7v == T,fj“:‘am'{?iﬁ&ﬁw LT @ FIAvELT
SHEEILZ TV BRI L€ EEd o REDAMNC & T4 viElEx 7
A 7 L DNERESE DFMEIEIC JIF T8, 77 4 V4R ® g X D B Ee S O Y
DB\ TFEORIER 1o L, s O1EH % D VR TEMJ: D77 4 VIHEG~DORE
T 5 LT, ERIWEBS YT 27, ® B Ik It
k kR kk o Sy S FFHE KT 45 | ® 774 vHEHEEG X ) EfESNORAE



712

= #n 28 &£ 4 H

Tyl
I

%35% BB

E=£1K B
Fig. 1.

“-"_«'-.'HJ

e

%&9@9(@@@

FI

ot

>
E

S
(1) {%%ﬁ%

(A) i

q;_—?;
‘.IJ;'J'*:

I A 2y ! ] - L = »
iy ,—ﬁ. Bl x L7y FF=2—73K R o # 7% . 610 mm
el T ) /:}C' e il =
A o 7 $2% . 610 mm SHEETE. 2,400 mm
e vt S
T_‘,‘:’%Jq: HaE. .. 4,200 mm A H B R 51 mm
oA E L. 51 mm £ 2% 4 2.9 mm
N jixis il 3
K= E. . 2.9 mm A A A28
Yo ool fuis —fs % = :
% HE AR 5945 OB O 14
7 A A H.. Rl CENTHI e . . 1525 m*
) G TR
o m 1% ‘ﬁ% A | . 17
s A B . iz /4
;. = e 17 H A {8 E 2L
mHAAR .37 - - T 1
/05 . 703
—— e ~ LG — ===y ;r"'“—-
L% (£) A7) S1F & (L) 2 | += ml
L \\hl | - £ — ’ / Fie ) S O GV .
¢ e = b = -
ﬂ e
s i = e > =
= i . -
. hl , NP ) |Hj\ =
Nl ' L N
' HAAO skl IV AOW
# 3K B Lk 37 7 4 v & #H 2%

% "

Test Equipment

#& - &
n (9{\»&;—*

Fig. 3.

S HkHE ¥ 7
HHIZRA O &

AR H T
774 voHiOE
7 7 4 vl
AR E e
(5 € 2B DHARI TR
TR OV T T B

YEIT

& v 72~ s

DA< T, FEMEEE,
[ LREROTIGECHEH Licd @ & [F

X'_/U'L/“«KH
~\
U]
- - A o
HNAAD (2). — 4/0%

A0 ()

— 81—

_ AR AO ()

2 BB

J/Px 29t 1—"E (597)

i f#F B L &
Ammonia Vertical Shell and Tube
Condenser for Test

s, St BA
D & ME B

A gy (OME L EE 3 RIEE

BRI =L TV VF o —FT A

Horizontal Shell and Tube Brine Cooler for Tect

— 86 ——



7 vV E = 7 BREEESO G EIC ] WT 713

, ” 794 5408 ]
e O

i =7 =0 O
~'/)7~T77/~1 I 77;1”/% VL
T4 87 7 &
7 el ik r

| vin
| ©

9
|

3 j ) .
! “_%‘ EX | z’_f‘# I—z

. : D
BEKBOR Y T 12T | ® | S
oy kA 74 VA S (i)
AR A KK EMEBR 2 v 2 @ | 8| =
b Y iy ey
, , _ e %,
Fig. 4. Measuring Tank for Cooling Water r P
Quantity “[ /DENIK
i : = ) s
=
—— 7
R .j“ H:E s
T cLDm/f[J K kY
Bk T b=t
AIRITY 2 rmie e o F

—_— VT PR e 5 RE 2T
—=— /] \EE% M E
o S /BE Q) Epizt

FEOR Wl B ¥ B O£ @ K

Fig. 6. Schematic OGutline of Test Equipment

Ve 2 W
Lo 7 7 4 v i m Ml E M Z v 7
Fig. 5. Measuring Tank for Brine Quantity

# 1 & F W & x — B #*
Table 1. Table of Test Details

R 7. = U 2 gl & W F om | B | e S

s T (B2 - T - lmt W 4 | kg/emtr— | P
(C) WwHVKTRENIE 2 v 7 FE A E 4 |kgfemirev| P
SFER O REEILE 4 RIS RTINS T, RS 5 — M o(ek W OE O b T

V77 ALZER 4, B ZH] U:-; fni‘;@ {5 A, B = | W& A B OB io T

PO 60

e
[BlA 3 A7k E1L 54017 - [i1] iz 3% r.p.m. 7
(D) T A R a 25 f&: _,{4: 4 : . !
— - BB | | l
= X it iaemen s eenseee. 1,800 mm " IJITLL i > T A |
: ; £ [ )

i_].' 1,:_00111111 ‘ﬂi 1= O R | Vv |

£
= sy TaaQ0ETn i A 73 kW IS

Y

SO AR S &ﬁi@”"”” BTt oA AN E °C P
STEELICAA » FICTRAMZFEE LTS X 512 Le. ol oW on o °C |
(E) 774 vimEllEfz vz | BHEAA D ERE °C
TR0 8 5 RICR AT Ty RS 7 o | AR O E o
Fr7ALCER A, B #HILl, cO—=ES A4, B O Ak ok B m3/hr

=
@@\

ok
o
=

T
r—l
206

=TT B & Y 2 ORI 0 THS 7 A O B C - T3
(2) B R A& ?f A A i‘ﬁi{t. HE o B | “ %
_ |
(A) H:M .:_l.:: ing Hlf ;f/ 2 2 £ = /\ m l“ C ll fg
3

20080 |20¢

B 6 Bl ASEENC T 2 /KA R L, Riho#FEik g | 7 7Y EHEE C s

81 RO r"')L'*r’T\L’CL w | 77 4 v i & m3/hr N




S

5y 30 A& 5 4 5

714 A A 28 4F 4 ] q a7
| pre
% 7
. I

i A

Setting Point of Thermometer

Fig. 7.

(B) Wl =& #H &

FEfaE o HEH © NHOWAFES @ XFnFih 57
HEEF(H R 20 kg/cm?~760 mmHg, 10kg/cm?~760
mmHg) Z{#H U CHIE Lz, HIEH 2 DR L
RA T DA MLB'szF@muz\’Z.U'C’C?}/L
FTHORE & L., Eaz: D HIKA OB 1LV Hig:
f?(&%ﬁﬂﬁ%iﬁ7@ﬁw”unfﬁithhAL,
tﬁﬁ%@%&axﬂﬁﬁwmhmmﬁmfﬂ; h %

2 S L

T 5 k% el T T DOPICEIAA T2 EFT DFe A
fL)“C%JL%ﬂ}L@nm}Ek L7z, BEVKHARZO 7T 7 4

v A B DOIREER 0.1°C B O fYEILER T 2/ LE D
DS DO EEE 0.5°C H @i L.

e DEEREITE 4 KRS 2 v 7 2R L,
r—3 77 ACHIE AEE A B Bi2GEKRE TR LiAts

Fela]2 0.2 sec Elﬁ‘@‘?:. Py 7 A 9 FERHGCTHIZE L
T, MEXEH L, 774 1 i[l?liff)ffwfyi}ﬁ;%;i)
BSECRED Z v 72 LT, FEEOHEC X bl
7 Ll

(CH Wl = £ i

ARSEERITE A 585025 1007 7 4 Y HEIgRE A 7 —
ﬂ%@ﬁﬁbﬁbﬁﬁﬁéﬂﬁ®%@ﬁ%é<
54 v & LM LB L o v 2 (Cally) il 4 {# F
L\%ﬂﬂﬁ%iﬁ—; 19.1° CcHEX 1.153g/cmd ¢
5b, ZHIEE— AFTHOCFEDOHHEFTH A CHIE LT
ERERZIH LIz,
ERE T O RS 3740 m* ChH AMNE 8 HICRT
WMy AT a, b, ¢, d DL HHEHIFO—HEZFHIT
Licd D&  RKiew HL yieWTCRELYEHBEA DD E T
(REEEY S B Ex THE LIc(E2&ESHE), =D
rhﬁﬁ?%ﬂhfﬁw~uﬁﬁwk.ﬁﬂﬁ‘59z@®éﬁ}a‘Twﬁn
KD A O DOIREZEN D I BT 5 R 2158 5
ZEMHFEETH D,
fﬁﬁﬂ%ﬂUﬁ%iﬁ9@ﬁﬁ%@JﬁTw%\
P9 A/KIEEIEGH. A, B2

FIH L7 8100854k 2 v
R%EML&b%ﬁ®3E” 2 FeoiiaT L7z,

A7t

¢ Wi g
d

(30 7X)

S @

%@@@@
/@@6@9é
/ SO0008 8
@@Q@@O@%

4 OO L ey &-
\ ecocecnes @@o@@O@é
\ & S000S8 s
\ € ©e6aos

N\ 856586
%“"‘@
c @ (/5 7*) d B (/] A)

© K¥TEIlel 2450

E8X EBWMEBEHAET O RETF ©

ki

Fig. 8. Changing of Numbter of Condencer
Cooling Pipe
£ 2 BB o HBTERE O FE 1L

Table 2. Heat Transfer Surface of Condenser

in Various Conditions
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Table 3. Heat Transfer Surface of Brine
Cooler in Various Conditions
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(1) A.S.R.E.: Refrigerating Data Book
(2) wBEHETHes: BHEEHE
Bosh: TEM#ARIER
John. C. Consley:
Shell and Tube Brine Coolers as Affected by

Heat Transfer in Ammonia

Operating Conditions (Refrigerating Engineer-
ing Vol. 26 No. 6, No. 8)

(5) Paulener: Heat Transfer and Viscocity Effects
in Ammonia Shell and Tube Brine Cooler.
(Heating Piping and Air Conditioning Vol. 11
No. 6, No. 8)
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