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ABSTRACT

In this paper, 3 techniques in recovering and upgrading low grade heat with a heat

transformer have been presented as follows:

- A stream of low grade heat supplies energy at the generator and the evaporator and
absorbs heat at the absorber, respectively.

- A stream of low grade heat supplies energy at the generator and the evaporator,
respectively and another stream absorbs heat at the absorber.

- Two streams of low grade heat, one supplies heat at the generator, and the other one

generates heat at the evaporator. The third stream absorbs heat at the absorber.

From the study, only the last two methods can be used to recover and upgrade the low

grade heat with the same order of heat ratio.

The temperature boosting and the heat ratio obtained from the heat transformer depend
on the generator and the condenser temperatures. As the generator temperature increases,
higher temperature boost and lower heat ratio are obtained. When the condenser temperature
increases the performance of the system decreases. It can be found that the heat ratio is higher

when the temperature of the generator is over that of the evaporator.
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0sxs0.7:
InP = (19.94707+ 0.638797 X -
1.60525 x°) - (9033.81+

295.899 X - 519.071 x*) /

[1.8(T + 273)]

0.7< X<$0.85:
InP = (14.99596 + 14.40174 X~
11.246 x°) - (7930.72 +

3100.53 X - 2307.722 X°) /

[1.8(T + 273)]

0.85 < X £0.94 :
InP = (-28.467 + 116.8217 X-
71.5715 x*) - (1203.95 +
19080.3 X - 11807.12 X*)/

[1.8( T + 273)]

0.94 < x € 0.98
InP = (-429.1836 + 963.1602 X -

518.4629 x°) + (55101.566 -

136461.1 X + 72967.312 X*)/

[1.8(T + 273)]
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P Ao anuausuysal (mmHg) T fia gaunnil
(°C) x fia Aanuntulasuavadlasaniau

naraslussazay

ADUTRUYINENTARLANY FANTAATUIRN

hs = x1h3+ xeh‘
h3 =h‘+hm+x2K A = 1154
h =h+h - x1K B = -13480
h =18 T C = 34790
h =72.45 T+8.45e-2 T D = -39390

b = A x +B xf+ Cxl’+ Dx1‘+Ex15E = 16630
K=A+ 2I(Bxl+ 3Cx12+ 4Dx13+ 5Ex1"

\ila h = uiatrasdsazanulasioniau

'lnﬂﬂaa—if‘n,ca!fg-mole

h = lusatanzrani, cal/g-mole

h, = usatauwnzeaslasievsaulnanas,
cal/g-mole

x = mole fraction ‘Uﬂﬂlf’]

x, = mole fraction vaslasiandaulnanaa

h = heat of mixing, cal/g-mole

T = gaungil, °C

Aaudatlvassnsazauazaglumiag cal/g-mole
1 .ﬂ' s ar x - v
Flsigzaniiaddiuaums  saudasesumslv

atlu kJ/kg laavil

h =4.1868 (xh +xh)/(18 x + 150 x)

5
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Tawit 18,150 Wwiminluianaveniuaslas-
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0-140 °C (geumqiigndsit O °C) (Wuasil

hf =421 T
hg = 2501.42 + 184 T
- o a0 ¥Va o
Toui h = wudatlawnzeasinaum, ki/kg
.l ¥ -‘ ar
h = usaUwzeaslavdud, ki/kg
T = gamgll, °C
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